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SUBJECT INDEX.
AC-11. Soo A lloys.
A .R . a lloy . Seo 4̂ Woi/s.
A bbreviations used  in  to x t , 02S.
A brasion. Seo W ear.
A brasives, 

progress, 594.
w heels, uso, sa fe ty , p am p h le t, fi 14-. 

A ccu m ulators, p la to  form ing tim e, ofTect 
of im p u rities in  form ie ac id , 1G4, 408. 

A cetylen e. Seo W elding.
A cids (sco a lso  undor nam oa of acids & 

C orrosion), 
han dling, 748. 
m aterials for h an dling , 542.

A ctivators, m eta llic , 145.
A dm iro. See A llo ys.
A dm os. See A lloys.
A eral. See A llo ys.
A eroplanes. See A irc ra ft.
A ge-hardening, 

precipitation, 389 ; m eclm nism , 524. 
review s, 060. 

A ge-harden in g of—  
A lum in ium  a lloys, su rvey , 240 ; th eory , 

290, 049 ; thorm al e ffects  during, 290. 
A lum in ium  bronzes, 509. 
A lum in ium -copper a lloys, 290, 049. 
A lu m in iu m -m agn esiu m  a lloys, 248, 054 ;

p p tn ., 514.
A lu m in iu m -silver  a lloys, m ech an ism ,

451.
B eryllium -copper a lloys, p p tn ., 509. 
B ery lliu m -n ick el a lloys, p p tn ., m agn etic  

s tu d y , 200 . 
B rasseś, 391.
C ob alt-iron -tu n gsten  a lloys, p p tn ., 355. 
Copper-silver a lloys, p h en om ena, 518. 
D uralum in , 2 9 0 ; ar tificia l, 1 74 ; a t  

variou s tem p s., 384, 5 0 4 ; effect of 
p lastic  deform ation , 347.

G old -n ickel a lloys, p p tn ., 454. 
L autal, 504.
N ickel-bronzes, 350 ; p p tn ., 299.
Z inc a lloys, d ie -castin gs, ph ase changes  

during, 38, 059.
A ircraft,

a ll-m eta l stressed-sk in  structures, 732. 
constructional m aterials, 7 4 0 ; book, 

101 ; m e ta l co a tin g s  for, 547. 
en gin es, m eta llurg ica l m atoria ls, 5 9 9 ;

m otallurgieal problem s, 732. 
industry, d irectory , 027 (revieiv). 
m ateria ls, 331, 5 9 9 ; p ro tection , 404,

401.
m eta l, m an ufg. p h ases, 732. 
propellers, fa tigu e  fa ilure, 072, 073. 
w elding. Seo W elding.

Albrac. S ee A lloys.
A lclad,

corrosion. Seo Corrosion. 
sheet for a ircraft, te s ts . 423.

Aldrey. Soo A lloys.
A lite process, heat-rosistanco o f p ieces  

treated  b y , 123.
A litieren  process, 545.
A lk a li ion s, now sourco, 490.
A lk a li m etals (soo a lso  under n am es of 

a lk a li m otals), 
adsorbed layers, p h o to e lec t. effect, 1 1 1 , 

242.
atom ie freauencies, 241. 
book, 334 (review). 
cohesion , 292. 
detection . Seo A n a ly sis . 
elastic  constants, 490. 
electrical resistance, change in m agn etic  

field , 040. 
estim ation . Seo A n a ly sis .  
film s on oth er m ota ls, p h o to e lec t.

em ission , 343. 
free energies, 241. 
specific h ea ts, 490. 
vapour pressures, 241.

A lkaline earth m eta ls (sco a lso  under  
nam es of a lk a lin e earth m eta ls), 

book, 334 (rcview ). 
detection . Seo A n a ly sis .  
estim ation . Seo A n a ly sis .

A llotropic m etals, tran sition  p o in ts , 
loca liza tion , 492.

A llotropy (seo a lso  under n am es o f m otals), 
and corrosion, 258. 
book , 438 (review ).

ALLOYS & COMPOUNDS—
fi-, e lectron  la tt ic es , 304. 
age-hardenable, roview , 000. 
age-hardening. Soo Age-hardening. 
analysis. Seo A n a ly sis . 
an cien t, eom p n s., 88. 
binary, co n s titu tio n , book , 333 (rc- 

v iew ) ; num orical rela tion sh ip s (soo 
H utne-R othery ru le ) ; relation  b e
tw een  cu rves o f reciprocal p ro 
p erties, 002 . 

cast, k in o tic  differeneoa botw een  
w orked m ota ł &, 301, 457. 

casting . See C asting. 
cathodes, e lectro ly tic  red u etion  of 

organie com pd s. a t , 200, 392. 
chem ical resistance, relation  o f textu ro, 

309.
classification , sy stom atic , 153, 302. 
coercive force, th eory , 1 1 0 . 
constitu tion , appn. o f q u an tu m  th eory , 

524 ; book , 333 (review ) ;  d e tn ., 
x-ray  pow der m eth od , 7 ; o f te r 
nary sy stem s, th eo ry  o f app n . of 
x-ray  m eth od s, 5 3 1 ; reviow  of 
recent w ork, 3 5 0 ; R u ssian  re- 
searches, 7 4 9 ; thorm al an a lysis , 
self-rccording ap p aratu s, 505.
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corrosion. Soo Corrosion. 
corrosion-fatigue. Seo Corrosion- 

fa tigue.
corrosion-resistant. Seo Corrosion- 

resistan t m a teria ls , under nam os of 
con stitu on t m otals, & a lso  C orrosion . 

crystal structure, 3 0 1 ; b ib liography,

crysta llization  speed , effect o f n u cle i, 
271.

crystals, m agn etic  & e lectron ic  s ta te , 
532.

degassing. Seo D egassing. 
dental. Seo A llo y s  : D en tal alloys. 
deoxidation. Seo D eoxidation . 
deposition . Soo D ep o sitio n . 
deterioration, ap p aratu s for stu d y in g , 

505.
developm ents, 75. 
die-casting. Soo D ie-casting. 
diffusion, e ffects o f reerystn ., o f tran s

form ations, & o f passago o f d .c ., 7. 
electrical conductiv ities, rev iew  of 

recent w ork, 116. 
e lectrical resis

tan ce undor  
p r e s s u r o ,
202. 

e ą u i l i b r i u m ,  
h e t e r  ogono- 
ous, app n . of 
p h ase  rule,
153.

e q  u i l i b r i u m  
d i a g r a m s .
Seo E ą u ili
b r i u m  d i a 
gram s.

eutectics, b inary, s im plo  num erical 
ro lation sh ip s, 397 ; erystn ., book, 
183 ; m e ltin g  p o in ts , 297 ; ternary, 
ery stn ., 525. 

extruded, p roperties, 92. 
ferrom agnetic. See Ferrom agnetic  

m ateria ls.
flow , in  con n ection  w ith  M axweH’s 

re la x a tio n  th eory , 585. 
for d ie-castin g , rep ort of A .S .T .M . 

c tte e ., 171; specifications, 743 ;  
standardization , 2 7 2 ; tab les , 172. 

for electric furnaces, reports of 
A .S .T .M . c tte e ., 153, 741. 

for electrical heating elem ents, 281, 
0 0 1 ; for 1100°-1500° C., tosts, 
473, 7 1 5 ; rep orts o f A .S .T .M .
c tte e ., 153, 741 ; so lection , 482 , 741. 

for e lectrical resistances, 0 0 0 ; in  
Jap an , 0 0 4 ; rep orts o f A .S .T .M . 
c ttc c ., 153, 741. 

for h igh  tem peratures, 214. 
for pen nibs, 97.
fusib le. Soo A llo y s  : F usib le  alloys. 
H all effect, 519. 
hard-facing, 597.
heat-treatm ent. Seo H cat-trcatm cnt. 
heterogeneity , 302.
hom ogen eou s system s, appn. of

th erm od yn am ics to  chem . equi- 
lib ria , 350.

A lloys & com pounds—
H um e-R othery rule, 77, 304, 349, 458, 

524.
in  autom obile industry, 007. 
in term etallic  com pounds, com p ressi

b ilit ie s , 3 5 0 ; decom pn. in  m o is t  
air, 0 ; o lastic  m od ulus, 522 ; e lect. 
resistan ce  undor pressuro, 350 ;  
linear & vo lu m o contraction , c o m 
parison , 458 ; storco-ch em istry , 0. 

inverse segregation, 374. 
m agn etic, for lou d  speakers, 23. 
m agn etic  phenom enon, now , 0 0 1 . 
m agn etic susceptibility of p h ases  of 

y-brass structure, 0 0 1 . 
m odification , 271.
m olten , h ea t con ten t, 395 ; h ea t of 

form ation , 395. 
nom enclature, 380.
non-ferrous, report of A .S .T .M . c ttcc ., 

747.
order -  disorder transform ations, 

m eth o d s for oxam in ation  of therm al 
effects duo to , 001 ; th eory , 119. 

orderly transform ations, 118.
oxide film s, 302. 
peritectic struc

tures, o r ien ta 
tio n , 303. 

phase form ation , 
1 1 0 .

p h o t o e l e c t r i c  
effect, 454, 507. 

prepared by cera- 
m ic m ethods,
059.

properties, com - 
p lex  intorde- 
pendenco of, & 

in d u st. condit ion s o f m an u f., te s tin g , 
& use , 000. 

research, com p lcx  m eth od s, 525. 
single crystals. Seo S in g le  crysta ls. 
sintered, 059. 
solid solubility , 114. 
solid so lu tion s, chem . h eterogen eity , 

523, 0 0 0 ; d ilu te , o lect. properties, 
0 0 0 ; d isin tegration , effect of p la s 
t ic  deform ation , 2 4 0 ; d isordered, 
th eory o f e la stic  a fter-offect, 118 ;  
h ea t cap ac ity , 0 0 1 ; irroversib le  
tran sform ation s, 249 ; n aturo, 524 ; 
rela tion  b etw een  m o v cm en t of 
a to m s & oth er  prop erties, 7 ; super* 
sa td ., m echanism  o f p p tn ., 4 ;  
su p ersa td ., pptn . from , on decreaso  
in  tem p ., 110, 153 ; transform ations, 
001 ; tran sform ation s, th eory , 39 ; 
w ith  vary in g  num ber o f a to m s in  
u n it ce li, 255. 

sta te  of m eta ls in , rev iew , 532. 
structure, book , 105 (rcview ) ;  th eory , 

531.
superconducting, th erm al conduc- 

t iv i ty ,  455. 
superlattice structures, th eory , 255. 
surface ph en om ena, 523. 
surface tension , 395. 
ternary, co n stitu tio n , th eory  o f appn. 

of x -ray  m eth od s, 531.

ALLOYS
A llo y  sy stem s are in d exed  in  th e  order 

of tho co n stitu en t w lioso in itia l le tter  
com os first in  th e  a lph abot, e .g . A lu m in -  
iu m -c o p p cr , C opp cr-n ick c l , T in -z in c ., and  
w ith o u t regard to  percentago co m p o si
tion . Trade nam es of a llo y s  aro inserted  
in  a lp h a b etica l order.
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theory, 523, 650. 
therm al analysis, book , 1S3. 
therm al condu ctiv ities, rev iew  of 

rocont w ork, 116. 
therm o-eleetric forces a t 2-5° to  

17-5° K ., 153. 
trade nam es, prop erties & u ses, book ,

618 (ręm ew). •
transform ation  poin ts, m eth o d  o f d e tn ., 

6 .
transform ations, eą u a tio n  o f s ta to  & 

h eat, 2 4 9 ; ox ten d in g  ovor tem p . 
rango, poeuliar p h en om enon , 39, 
116; in so lid  so ln s., th oory, 3 9 ;  
m echanism , 5 2 4 ; order-disordor, 
m eth od s for ex a m in a tio n  o f therm al 
effects duo to , 661 ; po lym orp hic  & 
m agn etie , 523. 

un dercoolin g, offect o f n u cle i, 271. 
vein in g structure, & sub-b ound ary  

s tru ctu re , 663. 
w ear in  s lid in g  fr ie tion , 249. 
w elding. Seo W elding. 
w ith  ordered atom ie distribution, co ld- 

d eform ation  & recovery , 394. 
x-ray  powder photography, 7, 41.

AC-11,
heat-treatm ent. See H eat-treatm ent. 
pistons, in tern al s tress, 649.

A .E . (copper) a llo y , 157. 
study o f, 300.
tubes for aoro-ongines, 180.

Adm iro, 
corrosion. Seo Corrosion. 
properties, 652.

A dm os, properties, 652.
A eral, properties, 148.
Albrac, 

condenser tubes, 149. 
corrosion. See Corrosion. 
tubes, u ses oth er th an for condonsers, 

180.
A ldrey (seo a lso  A llo y s  : A lu m in iu m -  

m a gn esiu m -silicon  alloys), 
overhead lin es, 481. 
telephone w ires, 7 3 2 ; e le c t . & m ech. 

proporties, & jo in in g , 596 ; I ta lian  
exporienco, 422.

A lm asiliu m , 
corrosion. Sco Corrosion. 
shop fronts, 599. 

A ln ico , 300, 51S.
A lpax (S ilum in) (seo a lso  A llo ys: A lu m in 

iu m -silico n  a lloys, C o p p er-S ilu m in , 
& c.)

analysis. See A n a ly s is  o f  S ilu m in . 
autom obile bodywork, 601. 
cast, stress red u ction  b y  cold-w orking,

590. 
castability , 215.
casting . See C asting  o f S ilu m in . 
corrosion. Seo C orrosion o f  S ilu m in . 
cylinder heads, te s ts , 224. 
deep-draw ing. S ee D raw in g  o f S ilu m in . 
endurance im paet tests, 452. 
flu idity, 113.
h eat-treatm en t. See H eat-treatm ent of 

S ilu m in .

A lloys & com pounds—  
AIpax, 

in  e lect. H .T . interrupters, 599. 
m achin ing. Seo M ach in in g  o f  S i lu 

m in .
m eltin g . Sco M eltin g  o f S ilu m in . 
rail-coach  bod ies, 279. 
review s o f da ta , 390; o f kn ow led go, 

297.
rolling. Seo R olling  o f S ilu m in . 
soldering. Seo Soldering o f  S ilu m in . 
specia l, proportios, 506. 
tensile  properties, as cast, undor varying  

con d ition s  of m e lt  & m ou ld  tem p s., 
707.

w eld ing. Seo W elding.
A lpax-A lpha (S ilum in-A lpha), com pn . & 

properties, 98. 
A lpax-B eta  (S ilum in-B eta), com p n . & 

properties, 98. 
A lpax-G am m a (S ilum in-G am m a),

casting . Seo C asting  o f S ilu m in -  
G am m a. 

com position , 98.
heat-treatm en t. S ee H eat-treatm ent of 

S ilu m in -G am m a. 
properties, 36, 98, 390, 506, 6 5 0 ;  

curvos, 707. 
uses, 36, 390, 506.

A lplataer, corrosion. See Corrosion.
A lu fon t, ca sta b ility , 215.
A lufont II, ton silo  propertios a s cast  

u nder y ary in g  con d ition s  of m e lt & 
m ou ld  tom p s., 707.

A lum ag, 198. 
gas containers, 223. 
protection in b im ota llic  con stru ction s, 

207.
A lu m in a , e stim a tio n . Seo A n a ly sis .
A lum in ium  A lloys (seo a lso  A llo y s  : 

A ld rey , A lm a s iliu m , A lp a x , A lu fon t, 
A lu m ag, A n ticorodal, A v io n a l , B .S .-  
Scewasser, B irm abrigh t, B ohnalitc, 
B on du r, C eralum in , C etal, C h lum in , 
D u ra lu m in , H elu m in , H id u m in iu m , 
H ydron a liu m , K .S .-S ccw a sser, L a u -  
ta l , L o -E x , M a g n a liu m , M  angol, 
N .A .,  P era lu m an , S T ,  S ilu m in , 
T ita n ite , Y -a lloy , &e.) 

age-hardened, fatiguo stren gth , effect 
of m eth od  o f doform ation  & th erm al 
ageing, 4 5 0 ; M .B .V . trea tm en t,  
402.

age-hardenin g. Seo Age-hardening. 
aged, endurance under rep eated  im -  

pact, 503. 
analysis. Seo A n a ly sis . 
ann ealing. Soo A n nealin g. 
anodic oxidation. Seo A n od ic  oxida- 

tion . 
an ti-fr iction , 599. 
as constructional m aterials, 2 2 2 . 
bars, B rit. A ir M in. specifications, 423, 

429.
bearing, p roperties, 6 5 0 ; properties & 

stru ctu re , 152 ; running properties, 
450.

book, 234 (review ). 
bridge stringers, fa ilures, 133. 
bus bodies, 224.
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A lum inium  alloys,
cadm iu m -p lating, 83, 210. 
cast, in  engineering & con stru ction , 59 ; 

p h ys. proporties, tab les , 5 7 4 ; re
port o f A .S .T .M . c ttoo ., 731. 

castab ility , 52, 215, 707. 
casting . Soo C asting. 
castings, porm anont-m ould , A .S .T .M .

ten ta tiv o  specifications, 734. 
com pression, 193. 
com pression strength , 140. 
connecting rods, G00. 
constitu tion , b ib liography , 146. 
corrosion. Seo Corrosion. 
corrosion-fatigue. Soo Corrosion- 

fa tigue.
corrosion-resistant, com pn s. <fc propor

tie s , 535, 668. 
cylinder heads, ad van tagos, 224. 
decom position in  m o is t air, 8. 
deep-draw ing. S ee D raw in g. 
density  changes, 73, 5b7, 048. 
deposition. Soo D eposition . 
die-castin g . Seo D ie-casting. 
die-castings, B rit. A ir M in. specifica

tio n s, 423, 429 ; fin ish ing, 324, 722 ; 
in  au tom ob ile  construction , 732. 

elastic  lim it, 140. 
elastic  m odulus, 140. 
endurance im paet tests, 452. 
endurance strength , 113, 246, 700. 
eąuilibrium  diagram s, 146. 
etch ing  reagents (m etnllographic), 062. 
eutectic  inclu sion s, spherical, form a- 

tio n , 295.
extruded sec tio n s, B rit. A ir  M in. sp ec i

fica tion s, 423, 429. 
extrusion . Seo E xtru sion . 
fa tigue-stren gth , offect o f no tch es, 246. 
fluidity, 113. 
for aero-en gines, 223. 
for aircraft structures, com parison  

w ith  stoo l, 279. 
for casting , heat-treatab lo , 6 4 9 ; liigh- 

stren gth , 2 1 5 ; m ech. proporties, 
tab los, 648 ; proporties, 507 ; trado  
nam os, com p n s. & properties, 731. 

for forging, trado n am es, com pns. & 
properties, 731. 

for pistons, com pn s. & p roperties, 507. 
for structural purposes, p roperties, 

648.
forgeability , 347, 721. 
forging. Seo Forging. 
forgings, B rit. A ir -Min. specifications, 

423, 4 2 9 ; h ea t-trea ted , U .S .
fedoral specifications, 223, 232. 

form ing, 218.
free-cu ttin g , for  a u to m a tic  m ach in es, 

450, 451. 
furniture, 733. 
gold-p la ting , 552. 
gra in -size , x -ra y  stu d y , 252. 
grow th, 73.
h eat-resistin g , sy stem atio  stu d y , 505. 
heat-treatab le , ' m ech. properties, 

tab les , 648. 
heat-treatm ent. Seo H eat-T rca tm cn t. 
high -resistance, book , 618.

A lloys & com pounds—
Alum inium  alloys, 

history, 182. 
h ot-sh ortness, 146.
in  aircraft, en g in es, 732 ; proporties, 

732.
in  autom obile industry, 133. 
in  bicycles, 733. 
in  bridges, 22, 422. 
in  ca lcu la tin g  m ach in es, 599. 
in  chem ical p lant, 422 ; correct & 

fa u lty  trea tm en t, 731. 
in  engineering, 132. 
in  m achinery, 178. 
in  m arinę engineering, 178. 
in  m ining industry, 223. 
in m otor cycles, 0 0 1 . 
in oil industry, 179.
in  orthopcedic apparatus, p reven tion  of 

fracture & corrosion , 390. 
in  power p lan t, 133. 
in  railw ay w ork, 178, 279, 422, 480,

599, 600, 733. 
in  religious art, 733. 
in  ropę railw ays, 000. 
in  rotors, 279. 
in  shipbuilding, 178, 607. 
in  textile  industry, 95. 
in  transport, 178, 422, 000, 000. 
jo in ing to  lic a v y  m ota ł shoet, 219.
LXV. Soo A llo ys  : L au ta l. 
m achining. Soo M ach ining. 
m echanical properties, 731, 733 ; a fter  

prolonged hea tin g , 629 ; ta b les , 648. 
m eltin g . See M elting. 
m etallography, A .S .T .M . recom 

m en d ed  p ractice , 3 9 ; book , 187 
(retńew ) ; prepn. o f sp eeim en s, 520. 

No. 132. Seo A llo y s  : L o -E x . 
oxidation b y  chem . e tch in g , 310. 
painting. Soo P a in tin g .  
patents, 4 2 5 ; b ook s, 140 (rem ew ), 

280 (review ). 
physical properties, 731. 
piekling. Soo P iek lin g . 
piston heads, inereasin g h eat s ta b ility ,  

000.
pistons, burning, 328 ; exp an sion , 198 ; 

for D ie se l enginos, 2 2 4 ; m an uf., 
271, 7 0 8 ; th erm al co n d u ctiy ity , 
297 ; un eq ual h ea t d istr ib u tion , 59. 

plating on . See D eposition . 
precipitation-hardening. Seo A ge- 

hardening. 
pressing. Seo P ressin g . 
propellers, a ircraft, 7 3 2 ; aircraft, 

fa tigu e  fa ilure, 072. 
properties, com p lex  intordependenco  

of, & in d u st. eon d ition s  of m an uf., 
te stin g  & uso, 660 ; rev iew , 650. 

protection, 460 , 461 ; b y  sod a  soln. 
eon tg . sod iu m  s iliea te , 259 ; P ro ta l 
process, 5 4 5 ; seo a lso  A n od ie  
o iid a tio n , D eposition , P a in tin g , 
P ro ta liz in g , &c. 

ąuench in g . Seo Quenching.
R .R . Soo A llo y s  : l i . I i .  a lloys. 
rails, for o lcet. traction  in sta lla tion s , 

stan d ard ization , 279. 
researeh la b ., operation , 425.
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A lum inium  alloys,

riyeting. Sco R ivctin g . 
rolling. Seo Rolling. 
rotors for m olecu lar u ltra-con trifuge, 

279.
sand-castings, A .S .T .M . to n ta tiv o  

specifications, 734 ; B rit. A ir  Min. 
sp ecifica tion s, 423, 429. 

saw ing . Sco Saw in y . 
scrap, h cav ily -corrod ed , prepn. o f cast  

b lock s from , 712 ; trea tm en t, 473. 
screw s, p ro tection , 599. 
sh eet, bend ing, 587 ; B rit. A ir  M in. 

specifica tions, 423, 429, 4 3 0 ; d u ctil- 
ity , 315, 099 ; form in g proportios, 
302, 059 ; half-hard , B rit. A ir M in. 
sp ecifieation , 223. 

shop Ironts, 599. 
silver-p latin g, 552. 
soften in g lim it, 140. 
soldering. Seo Soldering. 
specifications, B ritish , 59. 
stam ping. Soo S tam pin g . 
standard specifications, A .S .T .M ., pro- 

posed rovisions, 731. 
strip, B rit. A ir M in. specifications, 

223, 423, 429, 430. 
structural application, 731. 
surface treatm ent, 722. (see a lso  

A  nodic ox ida tion , D eposition , P a in t-  
in g , &c.).

sweep float, for check ing harbour  
d ep th s, 95. 

technology , book , 019 (rem ew ). 
telephone w ires, I ta lia n  oxperiencos, 

422.
testin g . See T esting. 
trade nam es, & com p n s., 731. 
traffic signs, 2 2 .
yolum e changes on so lid ifica tion , 707. 
w elding. Seo W elding. 
w elds, structuro, 527. 
w h eel rim s, 279.
w ire a lloy  3. Seo A llo y s  : A ld rcy . 
w orking, m oth od s, 2 2 1 . 
w rought, com p arative  te s ts , 140; 

m ocli. p roperties, ta b les , 0 4 8 ; re
port o f A .S .T .M . c tte e ., 731 ; s ta tic  
& d yn am ie  ten sion  te s ts , 140. 

x-ray exam ination , 253.
Y. See A llo y s  : Y -alloy. 
zin c-p latin g , 83, 210.

A lu m in iu m -an tim on y  a lloys, decom - 
p o sitio n  o f AISb in  m o is t air, 6.

A lu m in iu m -b ery lliu m  a lloys, properties, 
74. 

A lu m in iu m -b oron  alloys, 
constitu tion , 140. 
crystal structure o f A1B2, 119.

A lum in ium -brasses, tu b es, draw n, m icro 
stru ctu re, 063.

A lu m in iu m - “ bronzes ”  (see a lso  A lloys  
A lu m in iu m -co p p e r  a lloys), 

age-hardening. See Age-hardening. 
casting . See C asting. 
castings, U .S . federal specifieation , 

am en d m en t, 225, 233. 
coefflcient of equivalence o f iron  w ith  

respeet to  a lu m in iu m , 29S, 051.

A lloys & com pounds—  
A lu m in iu m - “  bronzes,”

con stitu tion , naturo of ou tecto id  
tran sform ation , 005. (sco a lso  
A llo y s  : A lu m in iu m -co p p er  a lloys.) 

corrosion. Soo Corrosion. 
die-casting . Soo D ie-C asting . 
effect of vanad ium , 450, 520. 
effect of zircon ium , 450. 
fa tigu e , offect of h ea t-trea tm en t, 509. 
hardness, after  ageing, 509. 
heat-treatm en t. See H eat-treatm ent. 
m etallography, 520. 
oxidation-resistance a t h igh  tem p .,

148.
oxide film s on, 3 0 2 ; e lectron  d iffrac

t io n  stu d y , 528. 
paints, com p n ., 277; proportios, & uses,

277, 549 ; te s ts , 549. 
pickling. Seo P ick lin g . 
powder, for p a in ts , U .S . fedoral speei- 

fication , am en d m en t, 225, 2 3 3 ;
m an uf., 577, 377 ; te s tin g , 277. 

preparation, 148. 
properties, 148, 225. 
standard specifieation , Gorm an, 730. 
stressed, e ffcct o f m o lten  soldor, 378. 
uses, 148, 225. 
w elding. Soo W elding. 
w orking, 148.

A lu m in iu m -ca lc iu m  alloys a s s te e l de- 
oxid izors, 179.

A lu m in iu m -carb on  system , 340.
A lum in ium  carbonitride, c rysta l s tru c 

turo, 359.
A lu m in iu m -ch rom iu m  alloys, 

constitu tion , 147, 198. 
corrosion. Sco Corrosion. 
m echanical properties o f sh eets, 147,

19S.
w orking properties, 507. 

A lu m in iu m -ch rom iu m -iron  a lloys. Sco 
K a n th a l, M cgapyr , &c. 

A lum in ium  -ch rom iu m  -  m a gn esiu m -sili-  
con a lloys, 

bars, rods, shapes, & w ire, U .S .
F ed era l specifications, 734. 

sh eet & p late, A .S .T .M . ten ta tiv o  
specifications, 734.

A lu m in iu m -cob alt-cop p er  a lloys, pro- 
p erties, 149.

A lum in ium -copper a lloys (seo a lso  
A llo y s  : A lu m in iu m b r o n z e s  ” ), 

o-p hase, effect o f n ickel o n s o ly . lim its , 
298, 504.

j9-solid so lu tion , tran sform ation s in  
m etastab lo  s ta to , 508. 

y'-p hase, m icrostructuro, 303. 
age-hardenin g. Seo A ge-hardening.
A l K i3 em ission  bands, 252. 
casting . Seo C asting. 
change of s ta te , m agn etic  su scep ti- 

b il ity  &, 389. 
con stitu tion , 298, 051 ; naturę of

ou tecto id  transform at ion , 005 ; Bolid 
so ly . o f a n tim on y , 114; tem p . o f 
form ation  of y'-phaso, 298. 

corrosion. Seo Corrosion.
C u ,A l,, e la st ic  m od u lu s, 522, 
e lectrical conductiv ity , 1 1 G,
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A lum in ium -copper a lloys,
eutectoid , transform ations, 509. 
exotherm ic reaction, 247. 
oxide film , 42 , 397.
precip itation-harden ing, changes of 

m agn otic  su sco p tib ilily  during, 30, 
240.

solid so lu tion s, d ccom p. as consequonco  
o f p la stic  d eform ation  w ith  sub- 
soąu on t ann oal, 340. 

structure, 70, 251. 
therm al condu ctiv ity , 1 1 0 . 
therm al expansion , abn orm al, 114;

an om aliesd u o  to  extornal forcos, 508. 
volum e changes on so lid ifica tion , 503. 

A lu m in iu m -cop p er-iron  a lloys,
aged, enduranco undor ropeated  

im p a ct, 503. 
constitu tion , 298, 051. 

A ln m in iu m -cop p er-m agn esiu m  alloys, 
constitu tion , 353. 
plated, corrosion-resislan ce, 400. 

A lu m in iu m -cop p er-m an gan ese  a lloys  
(sco a lso  A llo y s  : I leu sler's  alloys), 

electrical resistance, 114. 
A lu m in iu m -cop p er-n ick el-a lloys, 

constitu tion , 298, 504. 
dissolution  in  p o tass iu m  h yd roxid e  

so ln ., corapn. of in so l. residuo, 504. 
A lu m in iu m -cop p er-silicon  a lloys (soo a lso  

A llo y s  : L au ta l), 
constitu tion , 453.
effect of prolonged overheating (w ith  & 

w ith o u t 0-2%  T i), 504. 
A lu m in iu in -cop p er-z in c  a lloys. Soo also  

A llo y s  : A lu m in iu m —brasses. 
constitu tion , 520.

A lu m in iu m -iron  alloys, 
chem ical properties, 505. 
decom position of F eA lj in m o is t air, 0. 
physical properties, 505. 
properties, 147. 
uses, 505.
yolum e changes on so lid ifica tion , 503. 

A lu m in iu m -iron -carb on  alloys, c o n s ti
tu tio n , 147, 390. 

A lu m in iu m -iro n -n ick e l a lloys, 
crysta l structure, 253. 
heat-treated , x -ray  s tu d y , 528. 
perm anent m agn ets, 300. 

A lu m in iu m -lith iu m  alloys,
con stitu tion , 7 4 ;  x -ray  stu d ics , 3G, 

505.
crystal structure, 70 ; o f A lL i, 30, 505. 

A lu m in iu m -m agn esiu m  a lloys (soo a lso  
M O I.) ,

c-solid  so lution , la tt ic e  spacing, 73. 
age-hardenin g. Soo Age-hardening. 
alum in iu m -coated , 279. 
bars, ca st & cast-liea t-trca ted , pro- 

p orties, 73. 
castability , 053. 
com pressibility , 350. 
con stitu tion , 049. 
corrosion. Sco Corrosion. 
effect of an n ealin g , 73. 
effect of (juenching, 73. 
electrica l resistance undor pressure, 

350.

A lloys & com pounds—
A lum in ium -m agn esium  alloys, 

electrolytic production, 104. 
film s, ovapornted , op tica l changos, 

73.
M g3A l: , com p ressib ility  & o lect. res ist

ance undor prossuro, 350. 
rolling. Seo Rolling. 
solid so lutions, d ecom p ., m echanism , 

450.
tubes, ann ealed , B rit. A ir J lin . sp ec i

fication , 423, 429. 
w rought, proportios, 150.

A lum inium  -  m agnesium  -  m anganese  
alloys (seo a lso  A llo ys  : K .S .-S ce -  
U’asscr), 

form ing properties, 148. 
m echanical properties, 148. 
uses, 148.
w elding. Seo W elding.

A lu m in iu n i-m agn esiu m -n ick el a lloys, 
castability , 4. 
casting. See Casting. 
extrusion. Sco E xtru sion . 
hardness, 4. 
tensile properties, 4.

A lum inium -m aR D esium  Silicon a lloys  
(seo a lso  A llo y s  : A ldrcy), 

eąuilibrium  relations, 290, 049.
A lum inium  -  m agnesium  -  zinc a lloys, 

constitu tion , 347, 505, 5 0 0 ; x -ray  
stu d y , 500.

A lu m in iu m -m an gan ese  a lloys, 
bars, rods, shapes, & w ire, U .S . 

fodoral specifications, am en d m en t, 
223, 233. 

constitu tion , 050. 
corrosion. Seo Corrosion. 
m echanical properties, 050. 
sh eet & plate, A .S .T .M . ton ta tivo  

specifications, 00, 734.
A lu m in iu m -n ick el a lloys, 

m agn etic properties, 5. 
m agnetic susceptibility , rela tion  to  

tem p ., 200 .
A lu m in iu m -silicon  alloys (soe a lso  

A llo ys  : A lp a x  (S ilu m in ),  &c.), 
bearing, p roperties, 050. 
castings for eng . pu rp oses, B rit.

standard specification , 378, 382.
NA 1 2 5 /W  60, sand- & d ie-castin gs, 

B rit. A ir  J lin . sp ecifica tion , 59. 
pistons, exp an sion  effects , o lim in ation , 

481. 
properties, 147.
volum e changes on so lid ifica tion , 503.

A lu m in iu m -silver  a lloys,
A g 2A l, com p ressib ility  & e lect. r e s is t

ance under pressure, 350. 
age-hardenin g. Seo A gc-harden iny. 
constitu tion , 5, 0 5 8 ; x -ray  s tu d y  of 

tran sform ation s, 058.
A lu m in iu m -titan iu m  a lloys, 

analysis. Sco A n a ly sis . 
production, a lu m in oth erm ic, 318.

A lu m in iu m -zin c  a lloys,
constitu tion , 297, 520, 6 5 0 ; m agn otic  

stu d y , 500 ; x -ray  stu d y , 451. 
corrosion. See Corrosion. 
effect of additions, 393, 506.
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A lloys & com pounds—  
A lum inium  zinc a lloys, 

eutectoid transform ation , effcct of 
m ngnosium , 113. 

fluidity, 113.
solid so lu tion s, clm ngcs in , & rolation  

to  d im en sion al changes, 38, 059.
A m algam s. Sco A llo y s  : M ercury a lloys.
A m brac, corrosion. Seo Corrosion.
A nticorodal, 

castability , 215, 707. 
com pression, 193.
m echanical properties a fter  prolonged  

heatin g , G29.
A nticorodal S, corrosion. Seo C or

rosion.
A nti-fr iction  a lloys. Sco A llo y s  : B ear- 

ing  a lloys, W hite m etals, & c., & 
under n am os o f c o n stitu en t m eta ls .

A ntim ony alloys. Soo a lso  A llo y s  : 
B abb itt m eta ls, B earin g  a lloys, 
W hite m etals, &c.

A n tim on y-cad m iu m  alloys, 
castab ility , 053. 
crysta l structure of CdSb, 253. 
photoelectric effect, 500. 

A ntim ony-copp er a lloys,
constitu tion , so lid  so ly . o f a n tim on y , 

SOS.
photoelectric effect, 507.

A n tim on y-cop p er-tin  a lloys (see a lso  
A llo y s  : P cw ter, &c.), 

endurance lim it, effcct o f lead , 219,
058.

A ntim on y-cop p er-z in c  a lloys, m ech. 
properties, 149. 

A n tim on y-go ld  a lloys,
AuSbj, com p rossib ility  & e lcct. rosist- 

anco under prossuro, 3 5 0 ; tran sition  
p o in ts , 492.

A n tim on y-lead  a lloys, 
castability , 653. 
castings, shrinkago, 352, 513. 
con stitu tion , 053. 
corrosion. Soo Corrosion. 
deposition . Seo D eposition . 
electrochem ical behaviour in  storago  

colls, book let, 25. 
eu tectic , 198.
evaporator for tita n iu m  su lp h ato  & 

su lph uric  acid  m ixtu ro , 738. 
in  w ood-pulp p lant, 738. 
load in g-co il cases in  tc lcp h on o  w ork, 

738.
pipę, bu rstin g stren gth , 738. 
recrystallization, 513. 
sleeves for load in g  co ils , 225.

A n tim o n y -lea d -tin  a lloys,
capping for susponsion-bridgo cab lcs, 

220.
constitu tion , p oriteotic  reaction , 390.

A n tim on y-n ick e l a lloys, m agn etic  
su scep tib ility , rela tion  to  tem p .,
200.

A ntim on y-p allad iu m  alloys, 
constitu tion , 3S.
specific h eat a t  h igher tem p s., 38.

A n tim on y-p latin u m  a lloys, 
constitu tion , 115. 
specific heats a t  h igher tem p s., 39.

A lloys & com pounds—■ 
A ntim ony-silver  alloys,

A g3Sb, e la stic  m od ulus, 522. 
constitu tion , 519. 
density, 519.
electrical resistance, 519. 
H a ll effect, 519. 
m agnetic susceptibility , 519. 
solid so lu tion s, la ttico  spacing, 000. 
therm oelectric power, 519.

A n tim on y-th a lliu m  a lloys, Sb.,T l,, c o m 
prossib ility  & olect. resistan ce  undor 
prossuro, 350.

A n tim o n y -tin  a lloys, 
constitu tion , 355. 
creep, 037.
SbSn, co m p ress ib ility  <fc e lect. r e s is t

anco u n der prossuro, 350.
A rsenic-copper a lloys, 

constitu tion , so lid  so ly . of arsenie, 508. 
in  pre-Christian era , 227. 

A rsen ie-lead  a lloys, c o n stitu tio n , 514. 
A rsen ic-n ick el a lloys, 

m agn etic susceptib ility , rela tion  to  
te m p ., 200 . 

superlattice ph en om ena, 528. 
A sarcoloy, 008.
A vion al (seo a lso  A llo y s  : D u ra lu m in ), 

com pression , 193.
m echanical properties aftor prolonged  

heatin g , 029.
B .S .-Seew asser, p roperties in  yarious  

form s, 050.
B abbitt m eta ls (seo a lso  A llo y s  : B earing  

alloys, ]\'hite m etals, & c., & undor 
nam os o f co n stitu en t m eta ls), 

arsen ic -ca d m iu m -, 329. 
ca lc iu m -, for m erch ant m ili bearings, 

0 0 3 ; u ses in  sh ipb uild ing , 481. 
ca lc iu m -sod iu m , in e lu sio n  o f bronzo  

tu rn in gs in , 4 8 1 ; w ith  bronzo  
insortion , 739. 

lead-b ase, w ear, 519. 
properties, p ica  for s tu d y  o f, 520. 
tin -base, enduranco l im it , effect of 

lead , 249, 0 5 8 ; p h y s. p roperties, 
152.

B arium -m ercury a lloys, surfaco ten sion , 
055, 050.

B ariu m -n ick el a lloys, electron  em ission  
from  in can d escen t cath od es, 41.

B earing a lloys (sco a lso  A llo y s  : B abb itt 
m etal, B on ra t, B ronzes, OittcrmctaU, 
Glievor, H oyt m etal, K elm et, O ilite , 
Satco, T erm ite , W hite m etals, & c., & 
u nder n am es o f c o n stitu en t m ota ls), 

alum in iu m -base. Seo A llo y s  : A lu 
m in iu m  alloys. 

book , 420.
bronze. Seo A llo y s  : B ronzes. 
cadm ium -base. Seo A llo ys  : C a d 

m iu m  alloys. 
corrosion. Seo Corrosion. 
eva luation , 329.
Jor aero-en gines, 745. 
for autom obile engines, evo lu tio n , 180. 
for h igh  speed engines, 329. 
for steam  power p lants, 281.
lead-base. Seo A llo y s  : L ead  alloys.
on Germ an railw ays, 424.



Subject Index 831
A lloys & com pounds—

Bearing a lloys,
properties, roview s, 519, 059. 
railw ay ro lling  stock , to sts , 519. 
reaction w itli lubricants, 000. 
substitu tes, 482.
tin -base. Seo A llo y s  : T in  alloys. 
zinc-base. Soo A llo y s  : Z in c  alloys. 

B ell m eta l, utonails, uso in  In d ia , 95. 
B en dalloy , 179.
B eryllium  alloys,

cold-rollable, yacuum -m olted , pro- 
porties, 051. 

m echanical properties, 440, 030. 
properties, 118 ; roviow , (550. 
uses, 148, 440, 030.

B ery lliu m -"  bronzes.”  Soo B ery lliu m -  
copper alloys.

B erylliu m -chrom iu m  a lloys, crysta l 
structure o f CrBo2, 304. 

B erylliu m -cobalt a lloys, crysta l struoturo  
of CoBo, 304.

B ery lliu m -cobalt-copper a lloys, physical 
proportios 510. (seo a lso  T rodaloy  
N o. 1.)

B eryllium -C ontracid . Seo A llo y s  : Con- 
tracid.

B eryllium -copper alloys,
age-hardening. Seo Age-hardening.
constitu tion , 30.
dies for B a k e lite , 23.
e lastic  m odulus, 30.
e lectrical conductiy ity , 440, 509.
hardness, 30.
m oulds for p lastic s , 225, 730. 
oxide film s, 302. 
properties, 74, 149. 
sh eet, form ing proportios, 302, G59. 
springs, for oloct. sw itch  boarda, 179,

423.
tensile properties, 509. 
therm al expansion , 348, 383. 
uses, 180.

B ery lliu m -cop p er-n ick el a lloys, shoot, 
form ing properties, 302, 059. 

B erylliu m -irid ium  alloys, crysta l struc- 
turo, 304.

B ery lliu m -iron  a lloys, proportios, 74. 
B erylliu m -m anganese a lloys, crysta l 

structuro of M nBo2, 304. 
B erylliu m -m olybdenu m  alloys, crysta l 

structuro, 304.
B ery lliu m -n ick el a lloys,

age-hardening. Seo Agc-luirdening. 
crystal structure, 304. 
m agn etic properties, 392. 
m agnetostriction , offect o f tonsilo , 

com pression  & torsional stresses, 457. 
properties, 74.
torsional rigidity, periodic, 051. 

B erylliu m -osm iu m  a lloys, cry sta l struć- 
tu ro, 304.

B erylliu m -p allad iu m  a lloys, 304.
crystal structure o f 1'dBo, 304. 

B erylliu m -p latin u m  a lloys, c ry sta l struć- 
tu rę , 304.

B erylliu m -rhen iu m  alloys, c rysta l s tru c
turo o f K eB ej, 304. 

B erylliu m -rhod ium  a lloys, crysta l s tru c
turo, 304.

3  L

A lloys & com pounds—
B erylliu m -rutlien ium  alloys, crysta l

structuro, 304.
B erylliu m -silver a lloys, crysta l structure  

of A g B e3, 304.
B ery lliu m -titan iu m  a lloys, crysta l s tru c 

turo o f T iB o2, 304.
B ery lliu m -tungsten  a lloys, crysta l struo

turo, 304.
B erylliu m -van adium  a lloys, crysta l

structuro o f  VBo», 304.
B erylliu m -zircon ium  alloys, crysta l

structuro, 304.
B ism uth alloys, e lectrical resistance, 

240.
B ism u th -cad m iu m -lead  a lloys, ou tcctic , 

cry stn ., 525.
B ism u th -cad m iu m -tin  a lloys, o u tee tic ,

c ry stn ., 525.
B ism u th -lead  alloys,

corrosion. Soo Corrosion. 
m olten , lica t con ten t, 395. 
supereonducting, m agn etic  properties, 

145.
B ism u th -lead  - tin a lloys, m o lten , heat 

con ton t, 395.
B ism uth -m ercu ry  a lloys, 

m agn etic susceptibility , 392. 
surface tension , 050.

B ism u th -silver  a lloys, m agn otic  s u s 
c ep tib ility , 519.

B ism u th -tin  a lloys, 
creep, 637.
m olten , hoat co n ten t, 395. 
supereonducting, m agn otic  proportios, 

145.
Bondur,

endurance im pact tests, 452. 
properties in  yariou s form s, tab los,

050.
B onrat bearings, w ear, 519.
Boron a lloys, p rod u ction , e lectro ly tic ,

S4, 204.
Boron Carbide, propn., properties, & uses, 

348.
Brass(es) (seo a lso  A llo y s  : A lu m in iu m — 

bra88Cs, C alciu m -brass, C oba ll-  
brasses, L ead-brasses, M an gan ese- 
brasses, N ickcl-brasses, N id a  
brass, T ungum , &a., & under
nam os o f co n stitu en t m eta ls),

P-, cry sta ls , d istor tion  in  ton sion , 40 ;
oloctron la ttioe , 304. 

age-hardening. Soo A ge-hardening. 
alu m in iu m -. Soo A llo y s :  A lu m in iu m -  

brasses. 
analysis. S ee A n a ly sis . 
ann ealing. Seo A n n ealin g .
“  burn ing,”  128. 
cartridge, inapection , 213. 
cast, sand-, a n a ly sis  o f d e fec ts , 271 ; 

grain ch an ges produced by ann ealing , 
250.

casting . Seo C asting. 
colouring. Soo Colouring. 
condenser tubes, c lean in g , 537. 
constitu tion . Seo A llo y s  : C o p p er-

zin c  alloys. 
corrosion. Seo Corrosion. 
deoxidation. Seo D eozida lion .

VO L. 3
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Brass(es),
deposition. Seo D eposition . 
die-castin g . See D ie-casting . 
diffusion eooffs. on tra n s itio n  from  

s in g le- to  p o ly -cry sta ls , 250. 
effect of additions, 149. 
effect of m agn esium  silicide, 512. 
extrusion . Seo E xtru sion . 
film s, th in , 0-ray reflection , 73. 
fin ish ing of castin gs, sw aging d ies  

su p p lan t han d-chasing, 93. 
forgeability , 315. 
forging. Seo Forging. 
forgings, proporties & uses, 5G. 
free surface energy, a lteration , G43. 
gas appliances, 204. • 
hardness a t low  tom p s., 521. 
high -ten sile , proporties, roview , 391, 

GIG ; u ses, 391, GIG. 
in  dyeing m achinery, 98. 
industry, progress, 283. 
instrum ent parts, protection , 548. 
in ternal stress, cloteetion, 199; in  

cold-draw n rods, offect of annealing,
55, 322, 719. 

jo in ts (in tu b es), fa tiguo , 2 2 2 . 
lead -. Seo A llo y s  : L cad-brasscs. 
m achin ing. Soo M ach ining. 
m an ganese. Seo A llo y s  : M an gan ese- 

brasses. 
m elting. S ee M elting. 
m etallographic polish ing, e lectro ly tic , 

357 ; surfaco m od ification  p ro
d u ced  b y , 52G. 

m icrocrystals, dotn . o f num ber by  
x -ra y s , 358.

N aval, “  S .N .B .,” 149.
n ick e l-. Seo A llo y s  : N ickcl-brasscs.
organ pipes, m an u f., 93.
0xidati0n, a t h igh  to m p s., 148 ; a t high  

tem p s., rato, 535.
Oxide film s on, 302 ; e lectron  d iffrac

t io n  s tu d y , 528. 
piekling. See P iek lin g . 
pressing. See P ressin g . 
properties, rev iew , 297. 
red, rep lacem en t o f tin , 149. 
rings, seam less, m an u f., 276. 
season -crack in g , 149, 6 5 2 ; o f tu b es, 

2 9 9 ; te s tin g , m eth od s com pared, 
567.

sh eet, for ph otocn gravin g  & etch ing , 
3 2 8 ; form in g p roperties, 302, 
659.

sh eet, strip, & fo il, co ld-rolled , B rit.
standards, 602, 603, 611, 612. 

shrinkage a t low  tem p s., 521.
Silicon-. See A llo y s  : S ilicon -brasscs. 
67 : 33, effect o f an n ealin g  on  stru c

tu re , hardn ess & ten s ile  properties, 
512.

specia l, present p osition , 737 ; review , 
743.

spraying. Seo S p ray in g . 
stress-stra in  diagram s from  im p aet, 

ten sile , & torsion a l te s ts , sim ilar ity , 
268, 569.

stressed, effect of m o lten  solder, 
378.

A lloys & com pounds—  
Brass(es),

substitu tes, for  san itary  fittin gs , 226. 
tensile  properties a t low  tem p s., 521. 
tubes, d on ts, rom oval, 5 8 8 ; in tern al 

stress  & season-cracking, 299. 
v iscosity , so lid , 144. 
w ear, rela tion  to  hardn ess, 199. 
w eld ing. Soo W elding. 
w ire, & w ire produ cts, properties, sizos, 

com p n s., & c., 61, 2 2 5 ; Fourdrinior, 
.7 3 8 .

w ire-draw ing. See W ire-draw ing. 
w ire-gauze for stra in in g  rubber la tox , 

380.
Brightray, e le c t . resistan co  (spccific & 

tem p . v ar ia tion ) in  an n ea led  & 
un annealed  s ta tes) , 517.

Britannia m eta l, p iek lin g . Seo P iek lin g .
B ronzes (seo a lso  A llo y s  : Caro bronze , 

G un-m etał, L cad-bronzcs , N ic k c l-  
bronzes, Ph osph or-bronze , S ilico n -  
bronzes, Z m c-bron zcs, & c., and  
under n am es o f co n stitu en t m eta ls), 

an cien t, B ron ze A go sw ord, “ castin g  
o n ” o f h ilt ,  7 4 8 ; brooch, 381 ;  
m icrostru ctu re, 251, 6 6 3 ; R om an  
8k ille t , 381. 

bearing, com p n s., 61 ; from  m frs. 
p o in t o f v iew , 457 ; grap h ited , 134 ; 
graphitic , m an u f., 89 ,-319 ; prosont 
p osition , 7 3 7 ; proporties, 01 ; 
w ear in  s lid in g  fr ie tion , 2 4 9 ; w ear  
te s ts , 62.

behaviour o f tost-p ieces  su b jected  to  
sim u ltan oou s a c tio n  o f tw o  ap p lied  
load s book , 622 (rcvicw ). 

casting. Seo Casting. 
castings, for loco . w earing p arts, 

A .S .T .M . to n ta tivo  sp ecification s, 
737 ; for tu rn tab lo  & m ovab lo  
bridges, A .S .T .M . te n ta tiv o  speci- 
fications, 737 ; p orosity , 575 ; sand-, 
a n a ly s is  o f  d efects , 2 7 1 ; U .S . 
federal sp ecification , proposed  re- 
v is io n , 601. 

een trifugal casting. See C entrifugal 
casting.

constitu tion . See A llo y s  : C o p p er -tin  
alloys.

corrosion. Seo Corrosion. 
dendrites, stru ctu re, 529. 
deoxidation. Seo D eozida tion . 
effect of iron, 511.
fin ish ing o f ca stin g s , sw aging d ie s  

su p p lan t han d-chasing , 93. 
for h igh-pressure, m an uf., 602. 
for m achinę construction , 602. 
gas-so lub ility , 374.
hardness, rela tion  o f yar iou s ty p es  of 

num ber, 703. 
in  dyeing m achinery, 98. 
in  m achinę tools, 328. 
inverse segregation , 374, 511. 
lea d -. See A llo y s  : Lcad-bronzcs. 
m an gan ese-. Seo A llo ys  : .M a n g a n - 

esc~brasses. 
m ed al-, m ech. p rop erties, effect of 

tem p . & cold-w ork, 510. 
m elting. See M elting.
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A lloys & com pounds—
Bronzes,

m etallography, e lectro ly tic  polish ing, 
357.

m olten , ju dging  tem p ., 271. 
m oulds for p la stic s , 225. 
n ick e l- . Seo A llo y s  : N ickcl-bron zcs. 
norm alization  of ca st stru ctu res, effect 

of th ird  m ota ls, 114. 
paints, com p n ., prop erties , & u ses, 277. 
p h osph or-. See A llo y s  : P h osph or- 

bronzcs. 
pickling. See P ick lin g . 
properties, revie\v, 297.
Silicon-. Seo A lloys : S ilicon -bronzes. 
sm elting , p r im itivo , 283. 
special, properties & usos, 299. 
stressed, effect o f m o lten  solder, 378. 
substitu tes, 481.
telephone w ires, I ta lia n  expcrienco, 

422. 
tin -sw eat, 511.
w ear, in  s lid in g  fr iction , 249 ; rolation  

to  hardness, 199. 
w elding. See W elding. 
w ire, tro lley , A .S .T .M . te n ta tiv e  speei- 

fications, 0 1 .
CA a lloy , springs, to sts , 510.
Cadmium a lloys,

bearing, d eve lop m en ts, 734 ; propor- 
t ie s  <Ł stru ctu re, 152.

Cadm ium -copper a lloys,
conductors, 736 ; a d van tages, 328. 
Cu^Cd,, co m p ressib ility  & e lect. resist- 

anco under prossure, 356. 
deposition. Seo D eposition . 
d iam agnetism , 661. 
e lectrical resistance, 339. 
yibration strength , 348.

C adm ium -copper-silver a lloys, 
bearing, 149 ; proporties, 452.

C adm ium -lead a lloys, m o lten , h ea t con- 
to n t, 395.

C adm ium -lead -tha llium  alloys, consti-  
tu tio n , 454.

Cadmium -  lead -  tin  -  a lloys, eu tec tic , 
cry stn ., 525.

C adm ium -m agnesium  alloys,
constitu tion , rato o f transform ation  in  

so lid  so ln s., 514. 
transform ation rato in  region o f com pd. 

MgCd, 150.
C adm ium -inercury a lloys, 

constitu tion , 200 .
electrodes, red u ction  of a lip h atic  

k eton es  to  hyd roearbons a t, 200 ,
392.

surface tension , 655, 656.
C adm ium -m ercury-sodium  a lloys, d is- 

chargo lam p s, 134.
C adm ium -nickel a lloys for  bearings, 

properties, 36, 148.
C adinium -silyer a lloys,

AgCd, com p ressib ility  & e lect. resist- 
anco under pressure, 356.

AgjCd,, com p ressib ility  & e lect. resist- 
ance under pressure, 356.

/3-phase, structuro a t h igh  tem p s., 
x-ray  s tu d y , 530. 

bearing, w ear te s ts , 62.

A lloys & com pounds—
Cadm ium -silver alloys, 

diam agnetism , 061. 
solid so lu tion s, la tt ic e  spacing, 666.

C adm ium -tin  a lloys, 
constitu tion , 658. 
creep, 037.
superconducting, m agn etie  proporties, 

145.
C adm ium -zinc a lloys, 

capping for susponsion-bridgo cab les, 
226.

corrosion. Seo Corrosion. 
deposition. Seo D eposition . 
eutectic, c rysta l structure, 6 6 6 ;

structuro, 76. 
solders. Seo A llo y s  : Solders.

C sesium -m ercury a lloys, surface tension ,
050.

Cassium -potassium  a lloys, c o n stitu tio n , 
354.

Ceesium -rubidium  a lloys, co n stitu tio n , 
354.

Cicsiuni- sodium  alloys, co n stitu tio n , 354.
Calcium  alloys, decom pn . in  m oist air, 6 .
C alcium -brass, 512.
C alcium -lead a lloys, 

decom position of PbCa in  m o is t air, 6 . 
electrochem ical behaviour in  storage  

colls, book let, 25. 
for storage-cell grids & plates, pro- 

portios, book let, 28.
C alc iu m -m agn esiu m -zin c  a lloys, 

constitu tion , 654. 
properties, 654.

C alcium -m ercury a lloys, surfaco ten sion , 
300.

C alcium -silver a lloys, decom pn . of AgCa 
in  m o is t air, 6.

Carbides, h igh -m .p ., m u tunl s o ly ., 521.
Caro bronze, 4.
Ceralumin,

bars, oxtrud ed  sec tio n s  & forgings, 
I3rit. A ir M in. specifica tions, 423. 

castings, sand- & die-, B rit. A ir Min.
sp ecifica tion , 423. 

com positions, 98. 
properties, 98.

Cerium alloys, decom pn. in m oist air, 
6.

Cerrom atrix, prop erties  & ap p n ., 721.
Cetal, 240.
Chromium a lloys (see a lso  A llo y s  : 

Inconel, K a n th a l, M egapyr , N i - 
chrome, &c.),

Chromium Carbide, 
crystal structure, 065. 
m utual solubility , w ith  tita n iu m  & 

tu n gsten  carb ides, 521.
C hrom ium -cobalt a lloys, w ork ing  p ro 

perties, 507.
C hrom iu m -cobalt-tun gsten  a lloys. Seo  

A llo y s  : S tcllile.
C hrom ium -iron a lloys, 

constitu tion , S -p h a se , 390. 
corrosion. See Corrosion. 
reports of A .S .T .M . c tte e ., 179, 051. 
w orking properties, 507.

C hrom ium -iron-carbon a lloys, co n s titu 
tio n , 452.
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A lloys & com pounds—

C hrom iu m -iron-n ickel a lloys (soo a lso  
D u llray , O low ray, Inconeł, N ichrom e, 
&o.),

centrifugal casting. Sco C entrifugal 
casting. 

in  enam elling  industry, 741. 
reports‘o f A .S .T .M . c ttc o ., 179, 051.

C hrom iu m -iron -n ick el-silicon  a lloys. 
Seo Sorm ite.

C h rom iu m -iron -n ick el-tu n gsten  a lloys. 
Soo Sm cna.

C hrom iu m -iron-silicon  a lloys, co n s titu 
tio n , x -ray  stu d y , 507.

C hrom ium -m ercury a lloys, 
electrolytic behaviour, 237. 
m agn etic susceptib ility , 392.

C lirom ium -m olybdenum  a lloys, w orking  
properties, 507.

C hrom ium -nickel a lloys (sco a lso  A llo y s  : 
Inconel, M egapyr, &c.), 

creep, 214.
electrical conductiv ity , 2 0 1 . 
electrical liea tin g  e lem ents, 2 8 1 ;

m an u f., 414. 
m agn etic properties, 5. 
m agn etic susceptibility , rela tion  to  

tem p ., 200 . 
m icrostructure, 153. 
therm al conductiy ity , 2 0 1 . 
w elding. S ee W elding. 
w orking properties, 507.

C hrom iu m -nick el-tun gsten  a lloys, creep, 
214.

C hrom ium -silicon a lloys, w orking pro
p erties, 507.

Chromium steels , m an uf., 148.
Chrom ium -sulphur system , m agn etic  

su scep tib ility , 240.
C hrom ium -tantalum  a lloys, w ork ing p ro

p ertie s , 507.
C hrom ium -titanium  a lloys, w orking p ro 

perties, 507.
C hrom ium -titanium -carbon a lloys, co n 

s titu tio n , 521.
C hrom ium -tungsten  a lloys, w ork ing p ro

perties, 507.
C hroinium -vanadium  a lloys, w orking  

p roperties, 607.
C hrom ium -zirconium  a lloys, w orking

S:oportios, 507. 
alloys (soo a lso  A llo y s  : S te llite , 

&c.), 
book let, 130.
com pounds, order o f affin ity  o f m eta ls ,

051.
Cobalt-brasses, properties, 149.
Cobalt-copper a lloys, properties, 149.
C obalt-copper-iron alloys, co n stitu tio n ,

452.
C obalt-gold a lloys, for o lectrical r e s is t

an ces, p am p h let, 104.
C obalt-iron-n ick el a lloys, 

corrosion. See Corrosion. 
electrical resistance, 510. 
m agn etic perm eability, high va lu es , 2 0 2 . 
m echanical properties a t  h igh  tem p s.,

510. 
properties, 050.

A lloys & com pounds—
C obalt-iron-silicon  a lloys, co n stitu tio n ,

3.
C obalt-iron-tungsten  a lloys, ago-harden- 

ing. Seo A ge-harden ing.
C obalt-m ercury a lloys, 

oxidation, 1 13. 
surface tension , 050.

C obalt-n ickel a lloys,
deposition. Seo D ep o sitio n . 
face-centred  cubic, m ech an ism  of 

transform ation  in to  hoxagonal closo- 
packed la tt ic e , 305, 397. 

m agn etic anisotropy o f s in g le  crysta ls , 
450.

Cobalt-palladium  a lloys, co n stitu tio n , 
152.

Cobalt-sulphur system , co n stitu tio n , 240.
C obalt-zinc a lloys, effect o f add n s.,

527.
C onstantan,

corrosion. Seo Corrosion. 
properties, 051. 
uses, 051.

Contracid, borylliu m -, period ie  torsional 
r ig id ity , 051.

Copper a lloys (see a lso  A llo ys  : A . l i .  alloy, 
A d m iro , B earing a lloys, B rasses, 
B ronzes, C A  alloy, C onstantan , 
E verdur, G un-m etal, H erculoy, H iro-  
ken, K elm ct,M aqn a liu m ,A Ian gan csc-  
brasses, M an gan in , N ickel-brasses, 
N ickel-bron zcs,N ic la  brass, P hosphor- 
bronze, S ilicon -brasscs, T rodaloy, 
T ungum , &c.), 

a-solid  so lu tion s, cast, grain  changes  
produced b y  ann ealing, 250. 

cast, report o f A .S .T .M . c t te e ., 179. 
casting. See C asting. 
colouring. Soo Colouring. 
com positions, 507, 051. 
com pounds, order o f affinity o f m eta ls ,

051.
corrosion. Soo Corrosion. 
densities, tab los, 051. 
die-casting. Sce D ie-casting . 
effect of oxidizing & reducing sub

stances, 318. 
electrical properties, tab los, 051. 
etching reagents (m etallographie), 002 . 
for severe reąu irem ents, 199. 
in  building, 00.
low -tem perature properties, 115. 
m echanical properties, tab les , 051. 
m etallographie polish ing, 75. 
m etallography, A .S .T .M . recom 

m end ed  p ractice , 39. 
oxide film s on , cathod e-ray d iffraction  

stu d y , 14S j electron  diffraction  
stu d y , 527. 

pickling. Seo P ick lin g . 
properties, review , 507. 
roofs, 00.
scrap, trea tm en t, 473. 
solid so lu tion s, prim ary, la tt ic e  

spacings, 000. 
statistics, 0 0 1 .
ternary, m ech. p roperties, 149. 
therm al expansion coeff., ta b les , 051.
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A lloys & com pounds—

Copper alloys,
therm al properties, ta b les , 651. 
uses, reviow s, 507, 651. 
w elding. Seo ~\Vckliwi. 
w ire-draw ing. Seo W ire-draw ing. 
wires, for o lect. condu ctors, A .S .T .M . 

te n ta tiv o  specifications, 7.')6; for 
olec. conductors, report o f A .S .T .M . 
c ttc c ., 7 3 5 ; m anuf. & properties, 
rovicw , 651. 

w rought, report o f A .S .T .M . cttoo ., 
179.

Copper-gallium  alloys, so lid  so ln s., 
la ttico  spacing, 666.

Copper-germ anium  alloys, 
constitu tion , 349.
solid so lu tion s, la ttico  spacing, 666.

Copper-gold a lloys, 
anodic behayiour in  5jV hydrochloric  

& su lph uric  acid s, 352, 652. 
constitu tion , 199, 453, 513. 
crystal structure, 453.
CuAu, e la stic  a fter  o flect, 352.
Cu3A u, transform ation , 351. 
elastic  after effect, 118. 
electrical conductiv ity , 453.
“  electrolysis ”  o f so lid  a lloy , 149. 
properties, 199.
solid so lutions, produ ction  o f order & 

diffusion , th eory , 118. 
structure, 76, 251.

Copper-iron a lloys, 
corrosion. Soo Corrosion. 
electrical properties, 349, 432. 
hardness, oflect o f ageing, 349, 432. 
m icrostructure, 349, 432. 
physical properties, 349, 432. 
tensile  properties, 349, 432.

C opper-iron-nickel a lloys, 
constitu tion , 4. 
m agn etic properties, 657.

Copper-lead a lloys,
bearing, 7 3 6 ; lin in gs , p a ten ts, 171; 

proporties & structuro, 37, 149;  
properties & uso, 423, 6 0 3 ; wear  
to s ts , 62. 

deposition. Soo D eposition .
C opper-lead-tin  a lloys. See A llo y s  : 

Lead^bronzes.
C opper-m agnesium  a lloys, 

castability , 653. 
hardness, 349.
Oxide film s on , e lectron  diffraction  

stu d y , 528. 
tensile  properties, 349.

Copper-m anganese a lloys, 
electrical condu ctiv ity , 116. 
m agn etic  susceptib ility , 456. 
oxide film s on , e lcctron  d iffraction  

stu d y , 528. 
therm al condu ctiy ity , 116.

C opper-m anganese-S ilicon a lloys. Seo 
E verdur.

Copper-m ercury a lloys,
m agn etic  susceptib ility , 392. 
surface tension , 656.

Copper-nickel a lloys, 
casting. Seo C asting.

A lloys & com pounds—
Copper-nickel a lloys,

coinage, cru m bling in  tra n sit, 515. 
ćondenser tubes, 149 ; & ferrule sto ck , 

A .S .T .M . to n ta tiv e  sp ecification s, 
7 3 6 ; proportios, 390. 

constitu tion , roviow , 656. 
contain ing phosphorus, pp tn .-hordon - 

in g , 37. 
corrosion. Seo Corrosion. 
deposition. Seo D eposition . 
diffusion of hydrogen, 30. 
electrical conductiyity, 1 1 G. 
electrical resistan ce-tom p . curves, 294. 
hardness, v a r ia tion  w ith  tom p ., 1 1 2 . 
heat-treatm ent. Soo Ilca t-trca tm cni. 
m agnetic-resistance effect, lon g itu -  

d in a l, a t  var ion s tem p s., 300. 
m echanical properties, roview , 656. 
m elting. Seo M elting. 
optical co n stan t, 517. 
oxide film s on , o lectron d iffraction  

stu d y , 528. 
physical properties, roview , 656. 
reflection coefficients o f so lid  so ln s.,

3.
stressed, oiToct o f m o lten  solder, 378. 
structure, 76, 251. 
therm al conduetiv ity , 116. 
tubes for sa lt w-ator p ip ing, seryico  

roports, 12 0 . 
uses, 656.
w elding. Seo W elding. 
w orking, roviow , 656.

C opper-n ick el-tin  a lloys (seo a lso  A llo y s  : 
N tckcl-bron zcs, &c.), 

hardenable, for san d -castin gs, 391. 
precipitation-hardening, 37. 
w ork-hardening, 37.

C opper-n ick el-tun gsten  a lloys, doposi- 
tion . Soo D eposition .

C opper-nickel-zinc a lloys (seo a lso  
A llo y s  : N iekel-b rassm ), 

constitu tion , 350 ; x -ray  stu d y , 456. 
deposition. Seo D eposition .

Copper oxide, surfaco co n d u ctiv ity , 349.
C opper-palladium  a lloys, 

com pounds, m olecular h ea ts , 3 9 ;
structures, 39. 

constitu tion , dccom pn. o f so lid  so ln .,
518.

Copper-phosphorus a lloys, co n stitu tio n , 
so lid  so ly . o f phosphorus, 508.

C opper-phosphorus-oxygen system , 524.
Copper-silicon a lloys, 

casting. Soo C asting. 
constitu tion , 652. 
electrical condu ctiy ity , 116. 
hom ogen ization  o f c a st structuros, 74. 
m elting. See M elting. 
properties, 149.
rods, bars, & shapes, A .S .T .M . ten ta - 

tiv o  specifications, 736. 
sheets & plates, A .S .T .M . te n ta tiv o  

specifications, 736. 
therm al condu ctiy ity , 116. 
therm al expansion , abn orm al, 74. 
w ire, A .S .T .M . te n ta tiv e  sp ecifica tion s, 

61, 736.
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A lloys & com pounds—
Copper -  Silicon -  tin  -  z inc a lloys. Sco  

A llo y s  : H crculoy.
C opper-silicon-zin c a lloys. Sco A llo y s  : 

Silicon -brasscs.
Copper silver a lloys, 

age-hardening. Sco A ge-liardcning. 
constitu tion , so lid u s, G. 
supersaturated solid so lu tion s, m ech an 

ism  o f p p tn ., 4.
Copper- s ilver-zin c  a lloys. Seo A llo ys  : 

Solders.
C opper-sulphur-zinc system , 512.
Copper-tin a lloys  (seo a lso  A lloys  : 

B ron zes , G.un-metal, &c.), 
constitu tion , 114, 198, 052 ; x-ray  

stu d y , 350.
Cu,Sn, com p ressib ility  & o lect. resist- 

anco under pressure, 350.
Cu3lSn8, com p ressib ility  & e lect. res ist-  

anco under pressure, 3 5 0 ; o lastic  
m od u lu s, 522. 

deposition . Sco D eposition . 
m echanical properties, e ffect o f pro- 

longed  h ea t-trea tm en t, 298. 
oxide film s on , e lectron  d iffraction  

s tu d y , 528. 
photoeiectric effect, 454. 
structure, 70, 251.

Copper-zinc a lloys (seo a lso  A llo y s  : 
B rasses, &c.), 

a - ,  evapn . o f z inc, 523.
/3-, non -d iffusion  transform ation , 4 5 1,

511.
anodic behaviour, 79. 
con stitu tion , 37, 115, 520 ; x -ray  s tu d y  

a t e lova ted  tem p s., 530. 
corrosion. Seo Corrosion.
CuZn, com p ressib ility  & olcct. r es is t

ance under prossuro, 350 ; o lastic  
m od ulus, 522.

CuZn0, o lastic  m od u lu s, 522.
CusZn», com p ressib ility  & o lect. resist- 

anco under pressure, 350. 
deposition. Seo D eposition , 
diam agnetism , 061.
diffusion, m u tu a l, o f copper & z inc, 

p h ases form ed by, 299. 
m etallography, 520. 
peritectic structures, or ien tation , 303. 
recrystallization, 247, 303, 004. 
season-crack ing, 149. 
solid so lutions, la tt ic e  spoeing, 000. 
structure, 70, 251. 
w orking, 417.

Crotorite, properties & u ses, 225.
D en ta l a lloys, 9S (soo a lso  A llo y s  : Gold 

alloys, M ercury a lloys, <fcc.), 
casting. Seo C asting. 
deyelopm ents, 23.

D ow m eta l,
d ie-castings, d im en sion al to lerancos, 

054.
m echanical properties, rev iew , 054. 
physical properties, tab les , 654. 
properties, S4S.

D ullray, o lect. resistan ce (speeifie & 
tem p . varia tion ) in  ann ealed  & un- 
ann caled  s ta te s , 517.

D uralinox rail-coach bod ies, 279.

A lloys & com pounds—
D uralum in,

adhesion of paints, effect o f an od ic  
ox id a tion , 123. 

age-hardenin g. See A ge-hardening. 
alum ina con ten t, effect. on chem . & 

m ech. p roperties, 147. 
alum ina in , con d ition , 295. 
alum in iu m -coated . Seo D u ra lp la t, 

Vedal, &c. 
anodic oxidation . Sco A n od ic  oxida- 

tion . 
bus bodies, 224. 
cadm iu m -p lating, 83, 210. 
corrosion. Seo Corrosion. 
dynam ie bending stren gth , 508. 
electrolytic oxidation , surfaco offect 

during, 154. 
endurance im p act tests, 452. 
endurance stren gth , a t 350° C. under  

a ltcrn ato  bending stressos, 347. 
gold-p la ting , 552.
hardness a t  Iow  tom p ., 521 ; rela tion  

o f yar iou s  ty p es  o f n u m ber, 703. 
heat-treatm en t. See H eat-treatm ent. 
im pact strength , a t  high tem p s., 7 00 ;

a t low  tem p s., 268, 649, 702. 
im proyed, m ech. prop erties, 649. 
in  aireraft, 224. 
in  b icycles, 733.
in  electrical H .T . interrupters, 599. 
in  railw ay w ork, 379, 007. 
m icro-deform ation  under d yn am ie  

bending a t  h igh  tem p s., 700. 
painting. Sec P a in tin g .  
petrol feed, 379. 
pickling. Sco P ick lin g . 
properties, ro la tion  to  com p n ., 147. 
protectiye coatings, te s ts , 402. 
ąuench in g. Seo Qucnching. 
recrystallization , 242.
Sheet, & p la te , A .S .T .M . ten ta tiv o  sp ec i

fication s, 7 3 4 ; m ado in  E n glan d , 
properties, 147. 

shrinkage a t low  tem p s., 521. 
silver-plating, 552.
slow -bend tests a t lo w  tem p s., 208, 702. 
stress analysis b y  x -ra y  d iffroction , 

80.
stressed, effect of m o lten  solder, 378. 
tensile  properties a t low  tom ps., 491, 

521.
tubes, d en ts, r em ova l, 588 ; tliin - 

w alled , te s ts , 588. 
yiscosity , so lid , 144. 
w elding. See W elding. 
w elds, stru ctu re, 527. 
zin c-p latin g , 83, 210.

D uralum in G,
bars, oxtruded or rolled , B rit. A ir M in.

specifications, 59. 
extruded section s, B rit. A ir M in. sp ec i

fications, 59.
D uralum in 14 S-T, rotors for m olecular  

cen trifuge, 279.
D uralum in 17 S-T, structura l a p p lica 

t io n , 731.
D uralum in T, bars, ex tru d ed  sec tio n s  & 

forgings, B rit. A ir M in. specifica
tio n s , 423.



A lloys & com pounds—
D uronze, sh eet, form ing properties, 302, 

659.
E lektron (seo a lso  A llo y s  : M agnesiu m  

a lloys ), 
adyances, 455. 
analysis. See A n a ly sis . 
book, 234 (remew). 
bus bodies, 224. 
casting . Seo C asting . 
castings, B r it. A ir  M in. specification , 

2 2 5 ; sand-, m ech. p roperties, 171. 
com positions, 98. 
corrosion. Seo Corrosion. 
die-casting. Seo D ie-casting. 
effect of h eat-treatm en t in  n itrogon  

a tm ., 455. 
effect of im purities, 247. 
endurance im pact tests, 452. 
m echanical properties, 455. 
m icrostructure, 455. 
painting. Seo P ain tin g . 
properties, 98.
sheet m ado in  G erm any, p roperties, 

150.
stressed, effect o f m o lten  so lder, 378. 
uses, 455.
w eldability , book , 431. 
w elding. Seo W cldim j. 
w orking, accid en ts, 721.

E lektron AZM,
corrosion. See Corrosion. 
protection aga in st corrosion, te s ts , 680. 
sheet for w eld ing , B rit. A ir M in. speci- 

fication , 424.
E verdu r,.

foundry practice, 350. 
physical properties, 350. 
properties, review , 297. 
sh eet, form ing p roperties, 302, 659. 
uses, 350.
w elding. Seo W elding.

“  5 4 8 ,”  properties, 20.
Ferry m eta l, e lect. resistanco (specific & 

tem p . varia tion ) in  ann ealed  & un- 
ann ealed  sta te s , 517.

Furukaw a a lloy , proportios & com pn ., 
657.

Fusible a lloys (seo a lso  under n am es of 
co n stitu en t m eta ls), 

m elting point, 297. 
very-low  m elting poin t, 74.

G alliu m -silver a lloys, co n stitu tio n , 115.
Germ an silver. Seo A llo y s  : N iek el-

brasses.
G lowray, o lect. resistan ce  (specific & 

tem p . v ar ia tion ) in  ann ealed  & 
u n annealed  sta to s , 517.

Gold a lloys, 
d ental, su b stitu tes, 23. 
flneness, detn . b y  streak  te s t , 467. 
heat-treatm ent. Seo H eat-treatm ent.
** w h ite .”  See A llo y s  : W hite gold.

G old-m agnesium  a lloys, cry sta l structure  
of M gA u, 530.

G old-m anganese a lloys, 
constitu tion , 149. 
m agn etic susceptib ility , 456.

G old-m ercury a lloys, structure, e lectron  
diffraction  stu d y , 252.

Subject Index 83"
A lloys & com pounds—

G old-nickel a lloys, 
age-hardening. Seo A ge-hardening. 
constitu tion , 454. 
diffusion, 522.
m agn etic susceptib ility , r e la tio n  ti 

tom p ., 200 .
G old-palladium  alloys, 

hardening, roview , 053. 
hydrogen-charged, e loet. resiBtancc 

5.
properties, 90, 053.

G old-platinun i a lloys, 
hardening, royiew , 053. 
properties, 90.
spinnerets for rayon in d u stry , 97. 

G old-silver a lloys, la tt ic o  constants  
offect o f doform ation , 359. 

G old-zinc a lloys, A uZ n, com prossib ilit; 
& olcct. resistanco  under pressure 
350.

G un -m etal (sco a lso  A lloys : B ronzes, i 
undor n am es o f co n stitu en t m eta ls  

casting. See C asting. 
leaded, I .B .F . recom m en d ation s, 31S 

708.
H  M onel m eta l. Seo M onel m etal. 
H erculoy, 

sheets, form ing p roperties, 302, 059. 
w elding. Seo W elding.

H eusler’s a lloy , 
crystal la tt ice , 304. 
properties, 194.

H idum in ium . See a lso  A llo y s  : I t .R  
alloys.

locom otive connecting rods, 181. 
sections, extru d ed  & draw n, 379. 

H idum inium  72,
Ibars, ex tru d ed  or rolled , B rit. Ai 

M in. specifieations, 59. 
extruded section s, B rit. A ir M in. speci 

fieotions, 59.
H iro-ken , 4.
H onda a lloys, eom pn. & proportios, 518. 
H y 7 , properties, 054.
Hydrides, form ation , 497.
H ydronalium ,

casting. See Casting. 
corrosion. Seo Corrosion. 
for cutting  on a u tom atic  m ach in es, 45C 
painting. Seo P a in tin g . 
sand-castings, m ech. p roperties, 171. 

Im m adium , properties & u ses, 225. 
In con el,

h eat transfer coeff., 345. 
heat-treatm ent. See H eat-treatm ent. 
jo in ing , 050.
m echanical properties a fter  h eat- i 

m ech. trea tm en ts, 050. 
m icrostructure, 153. 
physical properties, 392 ; after  h e a t - 1  

m ech. trea tm en ts, 050. 
properties, 2 0 1 .
sh eet, form ing p roperties, 302, 059. 
soldering. See Soldering. 
uses, 201, 392, 050. 
w elding. See W elding.

In d iu m -lead  a lloys, 
constitu tion , 053. 
heat-resistan ce, 455, 654.
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A lloys & com pounds—  
In d iu m -silver  a lloys, 518.

solid so lu tion s, la ttico  spacing, 680.
In d iu m -z in c  a lloys, co n stitu tio n , 301.
Invar,

w ires, len g th  varitttions, do tn ., 248 ; 
procision of longth  com parisons, 604.

Irid iu m -osm iu m  a lloys, singlo  crysta ls . 
Soo Sin gle crysta ls.

Irid ium -p latinum  a lloys, flu te  m ado of, 
1S2. 

Iron a lloys,
cem en tation . See C em entation. 
com pounds, order o f a ffin ity  o f m e ta ls ,

651.
corrosion. Soo Corrosion. 
ferrom agnetic, m agnotic s ta b ility , 513. 
literatu re, rev iow , 653. 
low -tem perature properties, 115. 
m etallograp hy, book , 65.

Iron -carb on  a lloys, c o n stitu tio n , book, 
383.

Iron -carb on -m an gan ese  a lloys, constitu - 
tion , 151, 515. 

Iron -carb on -titan iu m  a lloys, c o n s titu 
tion , 658. 

Iron -m an gan ese  a lloys, 
a - y  transform ation , 249. 
solution in  m olten  copper, 29S.

Iron -m olyb denum  alloys, co n stitu tio n ,  
so lid u s tom ps. & so lid  so ły . lim its ,
520.

Iron -n ick e l a lloys (see a lso  A lloys : P en n -  
alloy, &c.), 

a -y  transform ation , 249. 
and their silica te  slags, eąu ilib ria , 5. 
constitu tion , x -ray  s tu d y , 76, 666. 
crystal structure, 70, 666. 
cubic texture, 517. 
densities, 70, 000. 
deposition. Soo D eposition . 
difiusion of hydrogen, 30 , 71. 
electrical resistance (specific & tem p . 

yaria tion ) in  an n ea led  & u n 
ann ealed  s ta te s , 517. 

electrodeposits, c rysta l stru ctu re , 553. 
in  e lectrical eng ineering, 004. 
m agn etic  anisotropy, 510. 
m agn etic  properties, rela tion  betw een  

m agn oto-elastic  effect, in itia l per- 
m ca b ility  & m agn etostr iction , 517 ; 
rolation  o f ro llin g  & reerystn . te x -  
tu res, 4 5 0 ; w ith  a ltern atin g  
m agn etiz in g  forces, 057. 

m agn etic transform ations, 71. 
m agn etization  curve, effect o f o lastic  

stresses  w ith  a .c ., 457. 
m agn eto-resistance, 6 5 7 ; rela tion  to  

in itia l p erm eab ility , 657. 
m agnetostriction , effect o f ten s ile , 

com pression , & tors ion a l stresses, 
457.

recrysta llization  textu re, rela tion  to  
m agn etio  prop erties, 450. 

rolled, m agn etic  pow dor experim ents, 
24S.

rolling textu re, rela tion  to  m agn etic  
prop erties, 450. 

tensile  properties a fter  cold-rollin g , 
an isotropy , 517.

A lloys & com pounds—  
Iron -n ick el a lloys,

therm al energy, chango duo to  m a g 
netiza tion , 194.

— to g lass jo in ts, 277. 
w ires, h igh -porm eability , carrying a .c ., 

e lect. properties, 517.
Iron -p latin u m  alloys, 

Curie points, 057. 
m agn etic  m om en ts, 657.

Iron -tan ta lu m  a lloys, co n stitu tio n , 393, 
658.

Iron -titan iu m  alloys, c rysta l structuro of 
F e 3T i, 203.

Iron -tu n gsten  a lloys,
constitu tion , 520 ; so lid u s tom ps. & 

so lid  so ly . lim its , 520.
Iro n -z in c  a lloys,

constitu tion , 394, 659. 
difiusion, m u tu a l, o f iron  & z inc, 

p h ases form ed b y , 299. 
effect of additions, 527.

K . 42  B , m ech . p roperties a t h igh  tem pn., 
516.

K  M onel m etal. Soe M onel metal.
K .S.-Seew asser, corrosion . Seo C or

rosion .
K anthal,

properties & u se s , 601. 
w elding. See W elding.

K elm et, 510.
K onel, m ech. properties a t h igh  tom p s., 

516.
L5, com pn. & properties, 98.
L8 , com pn. & p roperties, 98.
L II ,  com pn . & proporties, 98.
L anth anum -m ercury a lloys, so ly . of 

lan th an u m , 290. 
Lautal, 

age-hardening. Soo Age-hardening. 
corrosion. Soo Corrosion. 
flu idity, 113. 
in  aircraft, 423.

Lead a lloys (soo a lso  A lloys  : B abbitt 
m etals, B earing a lloys, B on ra t, Salco, 
Solders, T erm ite , &c.), 

analysis. Seo A n a ly sis . 
bearing, a s  su b stitu toa  for B a b b itts ,  

180; com pn . & proporties, 6 04 ;  
from  m fr’s. p o in t o f v ie w , 457 ; 
hardened w ith  a lk a li & alkalino  
earth m eta ls , p h y s. proporties, 738 ; 
properties & structuro, 152; p ro
perties  & uso, 414 ; running p ro
p erties, 3 9 1 ; w ear, 519. 

book let, 10 0 .
corrosion. Scc Corrosion.
Creep, 513, 632.
d ie-castings, A .S .T .M . tc n ta tiv o  speci- 

fications, 62. 
effect of prolonged tension , 633. 
m etallography, A .S .T .M . reeom 

m en d ed  p ractice , 39. 
pipę, bu rstin g stren gth , 738. 
plastic deform ation & hard n ess, 86. 
scrap, trea tm en t, 473. 
ternary, w ith  great resistance to  

vib ra tion  fa tigu e , 053.
L ead-brasses,

hardness a t low  tem p s., 521.



Subject Index 839
A lloys & com pounds—

Lead-brasses,
shrinkage a t lo w  tom p s., 521. 
tensile  properties a t lo w  tem p s., 522.

Lead-bronzes,
bearing, for D ie se l ongines, 328;

proporties & structure, 152. 
casting. Seo C asting. 
corrosion. Seo Corrosion. 
ingots & bars, for bearings, B rit. Air  

M in. specifications, G2. 
properties, 199, 511, 7 0 8 ; offect of 

variou s factors, 299. 
recom m endations o f J .B .F ., 318, 708. 
testing , 199. 
uses, 299, 708. 
w ear in  s lid in g  fr iction , 249.

L ead -m agn esium  alloys, 
casting. Seo C asting. 
constitu tion , 151. 
corrosion. Soo Corrosion. 
hardness a t  yarious tom p s., 151. 
m echanical properties, 150.
M g2Pb, com prossib ility  & o lect. rosist- 

anco undor pressure, 350.
L ead-m ercury a lloys,

corrosion. Soo Corrosion. 
crysta llization , rato, 380. 
free energy o f form ation , 055. 
surface ten sion , 050.

L ead -n ick el a lloys, m agn etie  suscopti- 
b ilitjr, rela tion  to  tem p ., 200 .

L ead -selen ium  a lloys, 1’ bSo, eom pressi- 
b ility  & elect. resistan ce  undor 
pressuro, 350.

L ead -silver a lloys,
m agnetie susceptib ility , 519. 
m olten , heat con ten t, 395.

L ead-sodium  alloys, co n stitu tio n , 2 0 1 .
Lead -tellurium  alloys, 

ad van tagesover  “ c h em ic a l” lead, 217. 
corrosion. Seo Corrosion. 
creep, 514.
PbTe, com p ressib ility  & elect. resist- 

anco undor pressure, 350. 
perform ance, 003.

L ead -th a lliu m  alloys, 
constitu tion , 454.
superconducting (lJbTL), m ogn etic  

properties, 145.
Lead -tin a lloys,

bearing, properties, 392. 
creep, 038. 
h eat resistance, 455. 
m etallography, e lectro ly tic  polish in g , 

357.
m olten , h ea t con ton t, 395. 
solders. S ee A llo y s  : SoUlers.

Lipow itz a lloy , 
com position , 74. 
effect of ind ium , 148. 
freezing points, effect of th a lliu m , 148. 
freezing ranges, 74. 
m elting  po in t, 297. 
properties, 74.

L ith iu m -m agn esiu m  a lloys, co n stitu tio n ,  
so ly . o f lith iu m , 353.

L ith ium -m ercury a lloys,
. constitu tion , x -ray  s tu d y , 77. 

surface ten sion , 050.

A lloys & com pounds—
L ith iu m -zin c  a lloys, co n stitu tio n , x -ray  

s tu d y , 77.
L o-E x , properties, 500.
M M onel m eta l. Seo M onel metal.
MG 7,

bars, extruded section s, & forgings, 
B rit. A ir M in. specifica tions, 734. 

in  railw ay coach es, 000. 
properties, 054.
tubes, ann ealed , B rit. A ir  M in. sp ec i

fication , 423.
M agnalium , 

brittleness, 049. 
corrosion. Soo Corrosion.

M agnesium  alloys (seo a lso  A llo ys  : 
D ow m ctal, E lektron , M agn u m in iu m , 
& c.),

A m erican, ta b les  o f com pn s. & p ro
p erties, 300. 

bars, rods, & shapes, A .S .T .M . ton ta- 
tiv o  specifica tions, 740. 

book, 234 (review ). 
casting. See C asting. 
castings, h eat-treated , B rit. A ir Min.

specifications, 225, 429. 
com positions, S8. 
constitu tion  d iagram s, G53. 
corrosion. Soo Corrosion. 
decom position in m o is t air, 0. 
die-casting. Seo D ie-casting. 
effect of im purities, 247. 
effect of rem elting , 053. 
enam ellin g . See E nam elling. 
extrusion. Seo E x tru sio n . 
for casting, 150 ; structuro, 455, 054. 
for w orking, 150. 
forgeability , 347, 721. 
forging. Seo Forging. 
forgings, A .S .T .M . te n ta tiy e  sp ecifica 

tio n s , 739. 
hardness, B rin ell, 150. 
heat-treatm ent. See H eat-treatm ent. 
in  aircraft, 02, 90. 
in  transport, 000. 
inflam m ability, 332. 
ingots for rem eltin g , A .S .T .M . te n ta 

t iy e  specifications, 740. 
m achin ing. See M achining. 
m echanical properties, 18. 
m elting. See M elting. 
m etallography, A .S .T .M . recom m ended  

practice , 39. 
m oulding. Seo M oulding. 
of low  shrinkage, 150. 
painting. Seo P a in tin g . 
physical properties, reyiew , 054. 
pressed, p h y s.-m ech . proporties, book , 

010.
pressing. Soo P ressing. 
propellers, a ircraft, 732. 
properties, 8 8 ; r ey iew s, 048, 050. 
protection, 157; aga in st corrosion , 

te s ts , 080. 
protective film s on , p rodn ., 538. 
review  o f d ev e lo p m en ts, 053. 
riyeting. See Riucting. 
rolling. See Rolling. 
sand-castings, A .S .T .M . te n ta tiy e  

specifications, 740.
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A lloys & com pounds—

M agnesium  alloys,
scrap, &o., reeovery, 319. 
sh eet, A .S .T .M . to n ta tiv o  spoeifiea- 

tio n s, 730 ; for w eld ing, B rit. Air  
M in. specification , 424, 420. 

specifications, R u ssian , 320. 
stam ping. Soo Stam pin g . 
ternary, cry sta l structure, oiTect of 

va lon cy  elcctron s, 458. 
w elding. Soo W elding. 
w rought, com parativo  tosts, 150; s ta tic  

& d yn am ie  ten sio n  te s ts , 150.
M agnesiu m -m anganese a lloys, 

com plex, properties, 515, 
corrosion. Soe Corrosion. 
preparation, 514.

M agnesium -m ercury a lloys, 
crystal structure o f M gH g, 530. 
surlace tension , 65G.

M agnesiu m -n ick el a lloys,
crystal structure, 253 ; o f M gN i2, 40.

M agnesiu m -tin  a lloys, 
constitu tion , 151.
decom position of SnM g. in  m o is t air, C. 
hardness a t var iou s tem p s., 151.

M agnesium  zinc a lloys,
crystal structure, o f M gZn & MgZn*, 

40.
lor casting , propertios, 390.
M gZn,, eom prossib ility  & eleot. rosi s t 

ance undor pressuro, 350 ; e lastic  
m od u lu s, 522. 

m echanical properties, 150. 
m icrostructure, 150.

M agnum inium , 
castings, B rit. A ir  M in. specifica tion , 

225.
sheet for w olding, B rit. A ir M in. speei- 

fieation , 424.
M anganese a lloys, b o ok let, 130.
M anganese-brasses, 

casting. Seo C asting. 
ingots for sa n d -castin gs, ten ta tiv o  

rev isio n  o f A .S .T .M . standards, 738. 
sand-castings, ten ta tiv e  rov ision  of 

A .S.T .M . standards, 738. 
sh eet, form ing properties, 302, 059.

M an gan ese-"  bronze.”  Seo A llo ys  : 
M anganese-brasses.

M anganese-carbon a lloys, 515. 
constitu tion , 151. 
crysta l structure, 005.

M anganese-m ercury a lloys, m agn etic  
su scep tib ility , 392.

M an ganese-n ickel a lloys, 
electrical resistance, ch an ge in  m ag

n etic  field, 38. 
m agn etic susceptibility , rela tion  to  

tem p ., 200.
M anganese-n itrogen  com pounds, m a g 

n etic  properties, 340.
M an ganese-phosphorus-oxygen  system , 

524.
M anganese-Silicon alloys, con stitu tion , 

x-ray  s tu d y , 450.
M angane'se-silver a lloys, m agn etic  su s

cep tib ility , 450.
M anganin, 

effect ot heat-treatm en t, 051.

A lloys & com pounds—
M anganin,

e lastic ity , Y ou n g 's m od ulus, varia tion  
w ith  tom p ., 1 1 1 . 

properties, 051. 
uses, 651.

M azak a lloys, com pns. & prop erties, 98.
M egapyr, w eld ing. Seo W elding.
Mercury alloys,

d im ensional changes, offect o f varia- 
tio n  in  m an ip u lation , 055. 

film s, olectron d iffraction  stu d y , 252. 
flow , effect o f var ia tion  in  m anipuln- 

tio n , 055.
liąu id , co n ta c t p o ten tia l betw een  m er

cury and , 515. 
m agn etic properties, 392. 
surface tension , 71, 523, 055, 056.

M ercury-potassium  alloys,
liąu id , th erm od yn am ic stu d y , 655. 
surface tension , 055, 050.

M ercury-rubidium  a lloys, surfaco te n 
s ion , 056.

M ercury-silver a lloys,
liąu id , d iffusion  con st. & v a len cy  of 

silvor, 515. 
structure, olectron d iffraction  stu d y ,

252.
surface tension , 055, 656.

M ercury-sodium  a lloys,
liąu id , a c tiv ity  o f sod iu m , 6 5 5 ; con- 

ta e t  p o ton tia l botwoon m ercury a n d , 
5 1 5 ; op tica l co n st., 2 0 0 ; surface  
ten sion , 055, 0 5 0 ; y isc o s ity , 515.

M ercury-strontiuni a lloys, surfaco te n 
sion , 656.

M ercury-thorium  alloys, co n stitu tio n ,  
so ly . of th oriu m , 515.

M ercury-tin  a lloys, surfaco ton sion , 050.
M ercury-zinc a lloys, 

constitu tion , 38. 
surface tension , 655, 05G.

M olybdenum  Carbide, m u tu a l so ly . w ith  
tita n iu m , tu n gsten , & vanad ium  
carb ides, 521.

M olybdenum -nickel a lloys, m agn etic  
su scep tib ility , rela tion  to  tem p ., 200 .

M olybdenu m -tanta lu m -tu ngsten-carbon  
alloys, co n stitu tio n , 521.

M olybdenu m -titan iu m -carbon  alloys, 
co n stitu tio n , 521.

M olybdenum - titan iu m -tu n gsten  -  vanad- 
ium -carb on  alloys, c o n stitu tio n , 521.

M olybdenum  tungsten a lloys, 
electrical resistance, 249. 
spectral em issiv ities, 249. 
therm al expansion , 249.

M olybdenu m -tungsten-carbon  a lloys, 
co n stitu tio n , 521.

M olybdenu m -van adium -carb on  a lloys, 
co n stitu tio n , 521.

M onel m eta l, 
ann ealing. Seo A nnealin g. 
boiler plant accessories, 281. 
brazing. Seo B razing. 
casting. Seo C asting. 
cen trifugal separator, m an u f., 89. 
chem ical properties, 96.
-clad  steel sh eets , ten sile  properties, 

605.
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A lloys & com pounds—

M onel m etal,
corrosion. Soo Corrosion. 
dye k ettles, 000. 
e lectrical co n d u ctm ty , 2 0 1 . 
electrical resistance (speeifie & tom p. 

variation ) in  ann ealed  & unanncaled  
s ta te s , 517. 

fuses, m oltin g  tim o , 37. 
heat-treatab le , proportios, 517. 
in  chem ical industry, 90, 740. 
in  dyeing m achinery, 98. 
in  pharm aceutical industry, 741. 
in  pickling p lant, 592. 
in  pulp & paper m ills, 740. 
in  textile  industry, 745. 
m aehin ing. Sco M aeh ining. 
m echanical properties a fter  h ea t- & 

m ech. trea tm on ts, 050. 
physical properties, 9 0 ; a fter  h ea t- & 

m ech. treatm on ts, 050. 
pickling. Seo P ick lin g . 
polish ing. Seo Polish ing. 
properties, 740. 
rivets, fa ilure, 595. 
ro ll-facin gs, 180. 
rolling. Seo R olling. 
roofing, 740.
sheet, form ing proportios, 302, 059.
soldering. Seo Soldering.
spindles in  ohlorino han d lin g  v a lv e s , 90.
stressed, offcct o f m o lten  so lder, 378.
therm al conductiv ity , 2 0 1 .
turbinę b lad ing, 90.
uses, 90.
w elding. Seo W elding. 
w orking, 2 1 S.

M onel m eta l H ,
pintle bearings, acceleratcd  sorvice  

te s ts , 75, 104. 
properties, 740.

M onel m eta l K ,
com position , 74 , 201. 
m echanical properties, 353. 
physical properties, 353. 
properties, 74, 201, 050, 740.

M onel m etal M, p in tle  bearings, accoler- 
atod  serv ice  te s ts , 75, 104.

M onel m etal R , properties, 450, 057.
M onel m etal S,

pintle bearings, aceolerated  scrvico  
to s ts , 75, 104. 

properties, 740.
M um etal,

in  e lectrical engineering, 004. 
m agn etic properties, 004, 057.

M untz m etal (seo a lso  A lloys : B rasses, 
& under n am es of co n stitu en t 
m otals), 

casting. Sco C asting.
N.A. 15 S, bars, ex tru d ed  sec tio n s & 

forgings, B rit. A ir  M in. specifica
t io n s , 423.

N .A . 24  S,
bars, extru d ed  & rolled , B rit. A ir J lin .

specifica tions, 59. 
extruded section s, B rit. A ir  J lin . sp ec i

fica tions, 59. 
sheet & strip, B rit. A ir  J lin . sp ec i

fications, 59.

A lloys & com pounds—
N .A . 57 S,

sheet & strip, B rit. A ir  J lin . sp ec i
fica tions, 423.

N .A . 111, sand- & d ie -castin gs, B rit. A ir  
Jlin . sp ecifica tion s, 423.

N .A . 2 22, B rit. A ir J lin . specifications, 59.
N .A . 2 2 5 /T92, sand- & d io-castin gs, B rit. 

A ir J lin . specifications, 423.
N .A . 225 /W 91 , sand- & d ie-castin gs. 

B rit. A ir J lin . specifications, 423.
N ichrom e,

e lastic ity , Y ou n g's m od ulus, var ia tion  
w ith  tom p., 1 1 1 . 

heat-treatm ent. Seo H eat-treatm ent. 
m agnetostrictive rod, rela tion  botweon  

lon g itu d in a l natural frcquency & 
gcom etrical form , 517. 

m elting. Seo M elting. 
m icrostructure, 153. 
oxide film s, 302. 
w ire, m an u f., 275. 
w orking, 709.

N ickel a lloys (seo a lso  A llo ys  : D rightray, 
C onstantan, C ontracid, D u llray, 
P crry  m etal, O low ray, Inconel, K a n -  
tlial, K on el, M onel m etal, M um etal, 
Nichrom e, N ick e l-b ra jscs, P erm - 
alloy, &o.), 

book let, 130.
com pounds, order o f a flin ity  o f m o t a ls ,

051.
corrosion. Seo Corrosion. 
extrusion. Seo E ztru sion . 
gears, 180.
heat-treatm ent. Seo U cat-lrcatm cnt. 
in  architecture, 90. 
in  deep drilling, 4S2. 
in  D iesel locom otives & railears, 003. 
in  e lectrical industry, 151. 
in food m anufacture, 741. 
in Japanese industry, 281. 
in  Petroleum  industry, 330, 380. 
in  railw ay w ork, 228, 282, 005. 
m etallography, A .S .T .M . recom - 

m endcd practico, 39. 
param agnetism , 200 . 
perm anent m agnets, 518. 
pressing. Soo Pressing. 
researches a t K y o to  lm p . U n iv ., 510. 
w elding. See W elding.

N ickel-brasses (seo a lso  A lloys : C o p p cr-  
nickc l-zin c  alloys, &c.), 

analysis. Seo A n a lysis .  
annealing. Seo A nnealing. 
book let, 00. 
casting. Soo Casting. 
colour rangę, 00. 
corrosion. Seo Corrosion. 
defects, roviow  o f eau ses, 185, 351. 
density, 351.
deoxidation. Seo D eoxidation. 
die-casting. Seo D ie-casting. 
effect of additions, rev iew , 185, 351. 
effect of alum inium  & Silicon, 505. 
electrical conductiv ity , 351 ; rev iew  

185, 351.
electrical resistance (speeifie & tem p . 

yariation ) in  annealed  & unannealed  
sta te s , 517.
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A lloys & com pounds—
N ickel-brasses,

hardness, effect of cold-work, 351. 
im provem ent, 511. 
m anufacture, 37.
m echanical properties, effect o f co ld- 

w ork, 3 51 ; roview , 185, 351. 
properties, roview s, 185, 297, 351, 003. 
sh eet, form ing p roperties, 302, 059. 
therm al co n d u ctm ty , 3 5 1 ; roviow, 

185, 351. 
therm al expansion , 351. 
therm oelectric force, rev iew , 185, 351. 
w elding. Seo W elding.

N iekel-bronzes,
age-hardening. Soo Age-hardening. 
corrosion. Seo Corrosion. 
hardness, ro lation  of yar iou s ty p es  of 

num ber, 703. 
heat-treatm ent. Seo H eat-treatm ent. 
in  autom obile industry, 328. 
m echanical properties, 002. 
m elting. Seo M elting. 
precipitation-hardening, 37. 
properties, 299, 350 ; roview , 052. 
w ork-hardening, 37. 
w orkability , 299.

N iekel palladium  alloys, 
diffusion ot hydrogen, 71. 
m agnetic susceptibility , relation  to  

tom p ., 200 . 
m agn etic transform ations, 71.

N ick el-p la tin u m  a lloys, m agn etic  sus- 
cop tib ility , rela tion  to  tom p ., 200 .

N ickel-rhen iu m  alloys, d op osition . Seo 
D eposition .

N ickel-ruth en ium  a lloys, m agn etic  sus- 
eep tib ility , ro lation  to  tem p ., 200 .

N ick el-selen iu m  alloys, structuro &
a ltera tion  of N iS e , 005.

N ick el-silicon  a lloys, m agn etic  suscopti- 
b ility , rolation to  tem p ., 200 .

“  N ick e l-s ilver.”  Soo A llo y s  : N ic k e l-  
brasses.

N ick el-silver a lloys, m agn etic  su sc e p ti
b ility , rela tion  to  tom p ., 200 . ■

N ickel-su lph ur system , structuro &.
a ltoration  of N iS , 005.

N ick e l-tin  a lloys,
constitu tion , x -ray  stu d y , 354. 
m agnetic susceptibility , ro la tion  to

tem p ., 200 .
N ick el-titan iu m  a lloys, m agn etic  su s

cep tib ility , rolation to  tem p ., 200 .
N ick el-tu n gsten  a lloys,

deposition. Soo D eposition . 
m agnetic susceptibility , rela tion  to

tom p ., 200 .
N ickel-vanad ium  alloys, m agn etic  su s

cep tib ility , re la tion  to  tem p ., 200 .
N ick el-z in c  a lloys, 

constitu tion , 457. 
effect of additions, 527.

N ickel-z ircon ium  a lloys, m agn etic  sus- 
c o p tib ility , relation  to  tem p ., 200 .

N icla brass, properties, 052.
N iobium  Carbide, proportios, 741.
N iperm ag, 300.
N itrides, form ation , 497.
No. 12 a lloy , fiu id ity , 113.

A lloys & com pounds—
P alladium -carb on a lloys, co n stitu tio n , 

152.
P allad ium -hyd rogen  system , 

dissooiation pressures, 035. 
space la ttice , oxpan sion , 035.

Palladium -phosphorus a lloys, c o n s titu 
tio n , 518.

P a llad ium -silvcr a lloys, 
d ental, 98.
hydrogen-charged, e lect. resistanco, 5 ; 

p h otoe lect. s en sit iy ity , 248.
P an ta l,

age-hardened, M .B .V . trea tm en t, 402. 
casting. Soo C asting. 
protection b y  soda so ln . con tg . sodium  

s ilica te , 259.
P eralum an, 

castability , 215. 
com pression, 193. 
speed-boat h u ll, 481.

P eralum an II, ton silo  properties as ca st  
under vary ing  con d ition s  o f m e lt & 
m ou ld  tem p s., 707.

Perm alloy,
chrom ium , oddy currents in  lam ina- 

tio n s, 151. 
effect of annealing on properties, 353. 
elastic ity , Y ou n g’s  m od u lu s, var ia tion  

w ith  m agn etiza tion , 353. 
la ttice  distortion , onorgy of, 300. 
m agnetic perm eability, oxp lan ation , 

353.
m agn etization , change in  strong fields, 

239.
properties, roviow , 393.

Perm alloy C.
in  e lectrical engineering, 004. 
m agn etic characteristics, 604. 
m agn etic properties, 057.

P ew ter in  H o llan d , 101, 004.
P h osp lior-bronze, 

bearing, 379.
bearings & exp an sion  p la tes  for bridęes  

& stru ctu res, A .S .T .M . te n ta tw e  
speciflcations, 0 1 . 

cast, grain changes produced by  
annealing, 250. 

casting. Seo Casting. 
hollander rolls, m an u f., 215. 
im provem ent, 511. 
in  beet sugar p lant, 537. 
m acrostructure, 453. 
m icrostructure, 153. 
sh eet, A .S .T .M . to n ta tivo  specifica- 

tio n s , 738 ; form ing p roperties, 302,
059.

strip, A .S .T .M . ten ta tiy o  speciflca tions, 
738.

tensile  properties, 453. 
w ire, F ourdrinier, 738.

P latinu m  alloys, 
review , 05". 
uses, 90, 97.

P la tinu m  m eta l a lloys in  jew ellory , 90,
97.

P latinu m -rhodium  a lloys, 
electrical resistance, 115. 
hardness, 115. 
oxidation , 115.
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A lloys & com pounds—  

P la tin u m -th a lliu m  alloys, 
constitu tion , 77. 
crysta l structure, 77.

Pobedit (soo a lso  A llo y s  : Super-hard  
alloys),

bits, offect o f cu tt in g  & subseq uont 
b razing 011 structuro, 595.

Potassium -rubid ium  a lloys, co n stitu tio n , 
249.

Q uarzal bearings, running properties, 
450.

E . M onel m etal. Soe M onel metal.
R .R . a lloys, h ea t-trea tm en t. Seo l le a t-  

treatm enl.
R .R . 53 C, 008.
R .R . 56 , sh eet & str ip , B rit. A ir M in. 

specifica tions, 423.
R .R . 59 , m ech. proportios after  prolonged  

heatin g , 029.
R egulus, corrosion. Soo Corrosion.
R ose’s a lloy , lioat resistan co , 455.
R ubid ium -sod ium  a lloys, co n stitu tio n , 

249.
S.M. a lloys, com pn s. & p roperties, 98.
S M onel m eta l. Seo M onel m etal.
25 S, te s ts , 148.
14  ST. Seo D uralum in .
24  ST, m ech. properties com pared w ith  

corrosion-rosistant, s te e l, 279.
27 ST, fatiguo lim its , 246.
Satco,

bearings in  ra ilw ay  w ork, 0 0 3 ; w ear,
519.

Shirugin bronze, casting . Seo C asting.
Silicon -brasses, offect of im p u rities , 511.
S ilicon-bronzes (seo a lso  A llo y s  : H er

culoy), 
book, 187.
effect of im purities, 511.
pum ps for nitroso-su lphuric ac id , 331.

S ilum in (A lpax) (seo a lso  A lu m in iu m -  
silicon  alloys, C o p p er-S ilu m iii, S ilu -  
m in —B eta , S ilu m in -G a m m a , & c.), 

analysis. See A n a lysis . 
autom obile bodywork, 0 0 1 . 
cast, stress red uction  by  cold-w orking, 

590. 
castability , 215. 
casting. See C asting. 
corrosion. Sce Corrosion. 
cylinder heads, te s ts , 224. 
deep-drawing. See D raw ing. 
endurance im pact tests, 452. 
fluidity, 113.
heat-treatm ent. Seo H eat-treatm ent. 
in  e lectrical H .T. interrupters, 599. 
m achin ing. See M ach ining. 
m elting. See M elting. 
rail-coach bod ies, 279. 
reviews, 297; o f d ata , 390. 
rolling. Seo Rolling. 
soldering. See Soldering. 
special, proporties, 500. 
tensile  properties a s  ca st under vary ing  

con d ition s o f m e lt  & m ould  tem p s.,
707.

w elding. See W elding.
Silum in-A lpha (A lpax-A lpha), com pn. 

& p roperties, 98.

A lloys & com pounds—  
Silum in -B eta  (A lp ax-B eta), com pn . & 

propertios, 98. 
Silum in-G am m a (A lpax-G am m a), 

casting. See C asting. 
com position , 9S.
heat-treatm ent. Soo H eat-treatm ent. 
properties, 36, 98, 390, 506, 6 50 ;

cu rves, 707. 
uses, 30, 390, 506.

Silver a lloys,
deoxidation. Sce D eoxidation . 
heat-treatm ent. Seo H eat-treatm ent. 
solid so lutions, prim ary, la ttico  spac- 

ingg, G00. 
uses, d evolopm onts, 281.

Silver-su lphur system , A g .S , eom - 
p ressib ility  & oloct. resistanco under  
pressure, 350.

S ilver-thallium  alloys, d ep osition . Seo  
D eposition .

Silver-tin  a lloys, 
creep, 637.
solid so lutions, la ttico  spaeing, 060.

S ilver-zinc a lloys,
A gZn, com prossib ility  & o lect. r e s is t 

ance under pressure, 356.
A g.Z ns, com prossib ility  & olect. r e s is t

ance under pressure, 356. 
constitu tion , 355, 393. 
diam agnetism , 661. 
potentia l, 355.

Sm ena, hard-facing, effect on b ase m eta l,
742.

Sodium a lloys, d ischarge lam pa, 134.
Sod ium -thallium  alloys, co n stitu tio n ,

201.
Solders (see a lso  under nam es o f con- 

s titu en t m eta ls), 
book , 616.
brazing, 1‘lio s-cop p er , 479. 
corrosion. Seo Corrosion. 
electrolytic, p rodu otion  from  scrap, 

& c., 128, 712. 
for a lum inium , 419, 594. 
gold, 219.
m olten , efTect on stressed  m ater ia ls ,

378.
so ft, 56 ; ph ys. p roperties, 454 , 658 ;

prodn ., 594. 
testin g , 267.

Sorm ite, 
effect of additions, 659. 
hard-facing, effect on baso m eta l, 742. 
w elding. See W elding.

Steels,
action  of m olten  zinc, 364, 403, 681. 
a llo y - , d eve lop m on ts, 3 8 1 ; m eta ls  for,

425.
analysis. See A n a ly sis . 
behayiour of te s t-p iec e s  subjocted  to  

s im u ltan cou s action  o f tw o  app lied  
load s, book , 622 (review). 

books, 183, 227, 428. 
cadm ium -plated, corrosion-resistan ce, 

1 2 2 , 260. 
casting. S ee C asting. 
castings, report o f Iron <t S tee l In st .

research c tte e ., 430. 
c lad -, 683.
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A lloys & com pounds—  
Steels,

cladding w ith  corrosion-resistan t 
m atorials, 217. 

cold-w orking, book , 234 (rw iew ). 
corrosion. See Corrosion. 
corrosion-fatigue. Soo Corrosion- 

fa tigu e. 
deoxidizer, 179.
diffusion o! hydrogen th rou gh  sh eet, 

CSO.
dynam ie bending strength , 508. 
electrical conductiv ities, 2 0 1 . 
endurance lim it under non .corrosiyo & 

corrosiyo eon d ition s & under con- 
d itio n s  o f p ro tec tiv e  coatin gs, 073. 

fatigue, effect o f con tin u ou s corrosion  
& abrasion , 159; o f tu b es, book, 
022  (reuicw ). 

forgeability , 315.
galvanized . Seo G ah an izcd  iron  <0 

Steel.
galvan izin g . Seo G ah an izin g . 
hardness, rela tion  o f yar iou s ty p es  of 

num ber, 703. 
im paet strength , a t high tem pa., 700;  

a t low  tom p s., 2GS, 7 0 2 ; notched- 
bar, efiect o f tem p . & crysta l size, 
292.

im paet test results, d iscęepan eies, 509. 
im paet torsion , 1G9. 
internal shear stress in  co ld -tw isted  

rods, 701. 
jo in ts (in  tu b es), fa tigu e , 2 2 2 . 
lead -coatin g , by fo il & blow p ipe, 200 ;

b y  o x y -a ce ty len e  procoss, 177. 
lead-p latin g , 551.
literatura, rey iew  for 1935, p am p h let, 

137.
n ick el-clad , m an uf. & ap p n s., 134,

587, 741. 
non-ferrous m etal-clad , sheot, 365. 
non -m eta llic  inclusions, app aratus for 

quant. d e tn ., 314. 
perm eability to hydrogen a t h igh  pres- 

sures, 142. 
physical properties, a tla s , 428. 
piekling. See P iek lin g . 
pickling-brittleness, 555. 
plating-brittleness, 555. 
protection fr o m s e a a tm ., 547. (Seo a lso  

C alorizin g, D eposition , G afoanizing, 
& c.)

radiology. S ce R adiology. 
rolls, cladding, 727 ; faced  w ith  n ickel 

& M onel m eta l, 180. 
sh eet, m eta l-c lad , ten s ile  properties,

005.
slow -bend tests a t low  tem p s., 268, 702. 
special, m ech. p roperties  a t low  tem p s.,

521.
sta in less, corrosion . Seo Corrosion  ; 

free surface energy, a ltera tion , 043 ; 
b eat transfer coeff., 345 ; in  dyeing  
m achin ery, 98 ; in  food  m an u f., 741 ; 
in  te x tile  in d u stry , 745. 

sta tistics, 614.
stress-stra in  diagram s from  im p aet, 

ten s ile , & torsion a l te s ts , s im ilar ity , 
268, 569.

A lloys & com pounds—  
Steels,

stressed, offect o f m o lten  solders, 378. 
tensile  properties, a t  low  tem p s., 491 ; 

u nder non-corrosive & corrosiyo  
eon d ition s and eon d ition s o f pro- 
te c tiy e  coatin gs, 673. 

therm al conductivities, 201, 502. 
therm al energy, ch an ge duo to  m a g 

n etiza tion , 194. 
welding. See W elding. 
w elds, m eta llu rgy  & properties, 728. 
w ire, bib liography, 617 ; offect of hot- 

galyan izin g  on endurance stren gth  
& ten s ile  p roperties, 4 0 1 ; m an uf. & 
properties, book, 1S3. 

w ire-draw ing. Soo W ire-draw ing. 
w orks, o f U .S .A . & Canada, d irectory, 

228.
zinc-p lated , corrosion-resistan ce, 1 2 2 , 

200 .
Stellite (seo a lso  A llo y s  ; S m ena, & c., & 

under eonstituent. m eta ls), 
facings, 683. 
hard-facing w ith , 727.

Sterling m etal a lloys. Seo S .M . alloys.
Studal shop-fron ts, 599.
Super-hard a lloys (see a lso  A llo y s  : 

T an ta lu m  Carbide, Tungsten carbide, 
&c., & under nam es of a llo y s ;  
“ 548 ,” P obedit, S orm ite , S tu d ite , 
T ita n ite , W id ia ,  &c.), 

coating w ith , for w ear-resistance, book , 
100.

cutting too ls , 742. 
Jor drilling, 477. 
in  o il industry, 152. 
in  potassium  industry, 2 S2 . 
in  refractories industry, 282. 
in  too l construction , book , 335 (rc- 

vieu>). 
patents, 02, 332. 
properties, 152.

T antalum  Carbide, properties & uses, 741.
T antalu m -h ydrogen system , 6. 
T an ta lu m -stee ls , 393, 058.
T em palloy, w eld in g . See W elding.
T erm ite, bearings, w ear, 519.
T halliu m -zin c  a lloys, dep osition . See  

D eposition .
Tin a lloys (seo a lso  A llo y s  : B abbitt

m etals, B earing alloys, P ew ter, 
S olders, W hile m etals, &c.), 

bearing, from  m fr's. p o in t o f v ie\v , 
4 5 7 ; m ech. p roperties, 301, 5 19 ;  
p roporties & stru ctu re, 152; w earing  
properties, 301, 519. 

creep, 637.
d ie-castings, A .S .T .M . ten ta tiy o  sp ec i

fications, 62. 
m echanical properties, 38, 249. 
m etallography, A .S .T .M . recom 

m end ed  p ractice , 3 9 ;  prepn. of 
sp eeim en s, 526.

T itanite, 152.
T itanium  Carbide, m u tu a l so ly . w ith  

tu n gsten , m oiyb d en u m , chrom ium ,
& yanad ium  oarbides, 521.

T itan iu m -tu n gsten -carb on  a lloys, eon- 
s t itu tio n , 521.
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T itan iu m -yan ad iu m -earb on  a lloys, co n 
s t itu tio n , 521.

Tobin bronze, corrosion . See Corrosion.
Tordal, for cu tt in g  on au tom atic  

m achin es, 451.
Trodaloy, phys. proporties, 510.
Trodaloy No. 1, 390.
T ungaloy, cu ttin g  to o ls , d u rab ility , 377.
T ungsten a lloys, 

Jor radium  containers, 23. 
pressed, proporties, 152.

T ungsten Carbide (seo a lso  A lloys : 
Supcr-hard  a lloys, W id ia , &c.), 

cutting tools, d u rab ility  te s t, 377. 
m utual solubility w ith  t itan iu m , m olyb - 

donum , & van ad iu m  carb ides, 521. 
plus cobalt, cu tt in g  m ater ia ł, propor

t ie s ,  93.
T u n gsten-van adium -carb on  a lloys, c o n 

s t itu tio n , 521,
Tungum , 

properties, 74, 391, 513. 
sheets, B rit. A ir M in. specification ,

225.
Type m etals (soo a lso  under nam es of 

con stitu en t m otals), 
bibliography, 300. 
book, 749 (rcview ). 
constitu tion , 300. 
properties, 300, 739. 
proposed R ussian standards, 003.

U nion bearing m otał, 414.
W  a lloy , w old ing. Seo W elding.
Vanadium  Carbide, m u tu al so ly . w ith  

titan iu m , tu n gsten , & m olybdenum  
earb ides, 521.

W hite gold, com p n s., 053.
W hite m etals (soo a lso  A llo y s  : B abbitt 

m etals, B earing alloys, & under  
nam es of co n stitu en t m eta ls), 

bearing, from  m fr’s. p o in t o f v iew , 
457 ; in  G erm any, 004. 

bearings, w ear in  s lid in g  fr iction , 249. 
Jor g lid ing bearings, Germ an standards,

004.
lea d -tin  base, p roperties, 392.
lin ings, prodn ., 570.
tin -rich, lin in g  bearing sh o lls  w ith , 570.

W idia (seo a lso  A lloys  d; com pounds : 
S u per-hard  alloys, Tungsten Carbide, 
&c.), 

book, 015.
cutting  tools, d u rab ility , 377.

W ood’s a lloy , m eltin g  p o in t, 297.
Y -alloy ,

castings for eng. purposes, B rit. s ta n 
dard speciflca tions, 378, 379, 382. 

fluidity, 113.
h eat-treatm ent. See H eat-treatm ent. 
m echanical properties a fter  prolonged  

heatin g , 629. 
properties, 98.

ZL 3 , p roperties, 521.
Z am ak,

ageing  te s t  d ata , 457. 
die-cast, properties, 659.
Jor d ie-casting, b oo ld et, 24.

Z inc a lloys (see a lso  “  Z L  3," Z am ak , &c.), 
age-hardening. Seo A ge-hardening.

Alloys & compounds— A lloys & com pounds—  
Zinc alloys,

analysis. Seo A n a lysis . 
as substitu tes for oth er m ater ia ls , 520. 
bearing, properties  & structure, 152. 
corrosion. Seo Corrosion. 
die-casting. Seo D ie-casting. 
die-castings, b o o ld et , 2 7 ;  offect of  

lead , 5 2 1 ; offect o f tin , 521 ; fa ilure, 
521; fin ish ing, 324, 7 22 ; ph ase  
changes du rin g agein g , 38, 659; 
properties, 301, 577, 0 5 9 ; radiator  
grilles, &c., 134 ; u ses, 282, 424. 

etching reagent (m otallographic), 357, 
003.

Jor d ie-castin g , h igh -grade, 2 10 ;
propn ., proportios, & u ses, 521. 

for m achinę construction , 005. 
im pact strength , effect o f exposuro to  

a tm ., steam , or paraflin, 158. 
m etallography, A .S .T .M . recom - 

m end ed  p ractice , 39. 
painting. Seo P a in tin g . 
protection b y  p h osp h ate  & chrom ate  

procossos, 401. 
scrap, trea tm en t, 473. 
uses, 330.
volum e changes during ageing, 521. 

Z inc-bronzes, im p rovem on t, 511.

A lm asiliu m . Seo A lloys.
A lnico. Seo A lloys.
A lpax. Soo A lloys.
A lplate, b listers on, 545.
A lu ion t. Seo A lloys.
A lum ag. Seo A lloys.
A lum ent process, 11.
A lum etized m etals, heat-rosistaneo , 123.
A lum inium , 

action  of arsenie trichloride, 204. 
action  on photographic p la te, 293. 
ann ealing. Seo A nnealin g. 
anodic oxidation, See A n od ic  oz ida tion , 
anodized, characteristics , 159 ; p en etra 

tio n  & co n d u ctiy ity , 160. 
bars for e lect. sw itchgear, standard iza-  

tio n , 2 2 . 
bells, 327.
books, 234 (revicu>), 334 (remeui). 
brewing vessels, rom oyal o f beer sca lę , 

222.
bum pers, a u to m o b ile , 224. 
burnishing. Seo Burnish ing. 
bus-bars for h ea y y  currents, arrango- 

m en t, 599. 
cadm ium -plating, 83, 210. 
cans for fish, 422 ; for  herrings, 59. 
casting. S ee C asting. 
castings, refinem ent o f grain -size , 4 1 3 ;  

shrinkage, 352, 5 1 3 ; tr im m in g  & 
cleaning, 574 ; usos, 480. 

cem entation  oJ m etals by, 207. 
chem istry, b ook s, 139 (rcm ew), 286 (re- 

view).
-clad  iron, 545. 
cleaning. See Cleaning. 
coating of, E ly ta l process, 545. 
coatings, for p rotection  from  h igh -tem p . 

ox id a tion , 4 6 1 ; in  foundry, te stin g , 
2 0 6 ; on iron , m eth od s, 545, 680.
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A lum inium ,
colouring. See Colouring. 
com pression, 193. 
conductibility electron s, 4S7. 
conductors, te lep h on e, 7 3 1 ; tem p . coef!.

o f e lect. resistan ce, 030. 
cooking u ten sils, ofTect o f cook in g  & 

storago o f food s, 21. 
corrosion. Soo Corrosion. 
crysta llization , rate, 3 S 5 ; rato, o f puro  

m ota ł, 289 ; w hen  freo from  influonco  
of gra v ita tio n , 496. 

decoration, 43.
deep-draw ing. Soo D raw ing. 
deep-drawing properties, te s t , 370. 
deform ability, a s fu n ction  o f p u rity , 385. 
deform ation o f m u lti-crysta l tost-b ars, 

ofTect o f  grain bou ndaries, 289. 
deposition. Soo D eposition . 
die-casting. Soo D ic-casting. 
diffusion of hydrogen, 3 0 ; through  

shoot, 667. 
diffusion of m agnesium , 296, 649. 
diffusion of Silicon, 296, 649. 
dust explosions, pressuro changes, 289. 
dynam ie rupturing tests, 701. 
effect of ca lc ium , 439. 
effect of cold-w ork, 439. 
effect of iron (sm ali am ts.), 147. 
effect of Silicon (sm ali a m ts.), 147. 
effect of sodium , 439. 
elastic lim it in  im p ression  te s t ,  268. 
e lastic  m odulus, a t h ig h  tem p s., 141; a t  

v ariou s tom p s., 337. 
e lectrical conductivity of supor-purity  

m eta l, offect of sm ali add ns., 629. 
electrical resistance, a t low  tom ps., 2 9 ;  

rolation  to  grain-sizo, 2 8 9 ; tem p . 
cooff., 487. 

electrodes, in su la tin g  gas  film , 557. 
em ulsions &, behaviou r, 643. 
estim ation . Seo A n a lysis . 
extrusion. See E xlru sion . 
fa tigue, 337 ; o f sin g lo  cry sta ls  under  

com plox strossos, 439. 
film s, action  o f  lig h t, 2 4 4 ; ovap d ., c o n 

tro lled  dopn., 4 8 8 ; ev a p d ., for  in ter 
ferom eter p la tes  for u se  in  u ltra -v io le t,  
338; evap d ., on  sp ecu lu m  gratings, 
5 9 8 ; ovap d ., on  tolescopo m irrors, 
4 8 8 ; ovapd ., op tica l co n st., 5 02 ;  
ovap d ., structuro, 4 8 8 ; ovapd . in  
vacuum , figuring & correction  o f 
m irrors b y , 6 9 ;  evap d . in  vacuum , 
p h otoo lect. offect, 193; roviow  of 
prodn ., structuro & proporties, 33 ;  
th in , /J-ray reflection , 73. 

fin ish ing, 593 (see a lso  undor n am es of 
processes). 

fishing rods, 599.
fo il, adhosivos for, 22 ; a s pipo packing, 

7 3 3 ; d om estic  u ses, 2 2 4 ; for cheese  
pack in g  com parod w ith  tin , 741 ; for 
pack in g  cast-iron  drain  p ip os, 222 ; for 
pip e-line packin g, 380 ; for w rapping  
bu tter , 733 ; h ea t in su la tio n , 5 9 ;  in  
packin g, 32S ; in su la tors of radio sets ,  
6 0 1 ; reinforeed , for  in su la tion , 3 2 S ; 
rolling . Seo R oU ing ; w rapping app les  
in , 133.

A lum inium ,
forging. Seo Forging. 
free surface energy, a ltera tion , 643. 
gases in , 237, 487. 
gold-p lating, 552. 
granulated , book let, 99. 
grinding. Seo G rinding. 
heat transfer cooff., 345. 
heat-treatm ent. Soo H eat-treatm ent. 
heaters, for room -w arm ing, 222. 
history, 135, 227, 283, 331, 425, 608. 
hollow -w are, fin ish ing, 722. 
in  acid m anufacture, 58. 
in  aircraft, 95 ; dovolop m ent, 379. 
in  architecture, 95, 422, 599. 
in  brewery, 731. 
in  building, 422. 
in  calculating m achin es, 599. 
in  cast-iron , b ib liography, 198. 
in  chem ical industry, 222, 279, 4 2 2 ;  

book let, 183; correct & fa u lty  trea t-  
m on t, 731. 

in  dairy industry, 133. 
in  food industry, 222 ; book let, 183. 
in  gas industry, b ook lot, 99. 
in  m ining industry, 223. 
in  oil industry, 179. 
in  power p lan t, 133. 
in  rubber industry, 598 ; b o o k let , 136. 
in  sew age disposal plants, 733. 
in  shopfitting, book let, 99. 
in  siderurgy, 505. 
in  textile  industry, 95, 178. 
in  transport, 178, 422, 600. 
industry, ad van ces , 331, 483, 748 ; e co 

nom ics, 3 31 ; N orw ogian, 425 ; pam - 
ph lot, 66 ; R u ssia n , 227.

Japanese, a n a ly sis , 141 ; p roperties, 141. 
la ttice , p o ten tia l d istr ib u tion , 119. 
la ttice  constants o f v ery  puro m ota ł, 528, 

065.
lead-p latin g , 551. 
m achin ing. Sce M ach ining. 
m echanical properties a fter  prolonged  

heatin g , 629. 
m elting. Seo M eltiiu j. 
m etallized  mirrors for te le sco p es , 224. 
m etallography, A .S .T .M . recom m onded  

practice , 3 9 ; book , 187 (rcview ) ; 
prepn. o f sp ecim en s, 526. 

m ilk  bottle  caps, 22. 
m inerals, s ta t is t ic s , 614. 
m olten , surfaco ten s io n , 317. 
nam e-p lates, fin ish ing, 593. 
nitriding, 633.
non -m eta llic  inclu sion s, 573. 
overhead lin es, accossories, 9 5 ;  calcu la- 

t io n  o f m ech . prop erties, 95.
Oxide film , 4 8 8 ; d ie lectr ic  p roperties, 

48 8 ; e le ctro ly tic , e lectron  in ter- 
ference stu d y , 2 5 1 ; e le c tro ly tic , 
form ation , 2 5 1 ; e le ctro ly tic , s tru c
tu re, 251; hardn ess, 363 ; m ech. r e s is t
ance, 141 ; reflectiy ity , 213. 

painting. See P a in tin g . 
paints, book, 612 ; fa ilure of transform er

o il caused  b y , 3 6 5 ; for  w ood s, 2 7 9 ;  
in  petroleum  in d u stry , 366 ; proportios,
12, 6 0 1 ; protectiv© v a lu c , te s tin g , 
208, 684 ; tar-, 12 ; u ses, 481.
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A lum inium ,

perm eability to liydrogen a t  high p res
sures, 142. 

photoelectric threshold, 337. 
pickling. See P ick lin g . 
plastieity , 144. 
plate for dry p o in ts , 223. 
plating, critica l royiow  o f m eth od s, 402. 
polishing. Soo Polish in/j. 
powder, a s m otttl fin ish , 59 ; books, 09, 

0 1 2 ; dangers, 7 4 S ; for p a in ts , U .S . 
fedoral specification , am on dm ent, 225, 
233 ; in  coal-rosin  p a in ts , 201 ; m an uf., 
378, 001 ; u ses, 378, 481. 

producers, 425.
protection, M .B .Y . process, 3 1 0 ; P y lu -  

m in  procoss, 303. (Scc a lso  A nodic  
oxidalion , D eposition , P a in tin g , P rota l- 
iz in g , &c.) 

radiators, au tom ob ilo , 224. 
radiology. Seo Rculiology. 
recrysta llization , 3 58 ; diagr., 525 ; effect 

of im p u rities , 004 ; offect o f recovory, 
003; oflect o f sudden heatin g , 357. 

rectifying film , th eory , 200, 080.' 
refined, propertios, 09, 210, 237, 4 8 9 ;

u ses, 09, 210, 237, 4S9. 
reflning. See R cfm ing. 
reflectors, 58 ; an od ica lly  ox id ized , 722. 
ribbon for p ro tee tin g  oloct. cab les, 259, 

OSO.
riveting. Seo R ivel\n g . 
rolling. Soo R olling. 
rotors, for a .c. m otors, 599. 
saw ing. See Saw ing . 
scrap, treatm en t, 375, 415, 4 7 2 ; use , 574,

708.
separation. Soo A n a ly sis . 
sheet, & p la te , A .S .T .M . to n ta liv o  sp ec i

fication s, 7 3 3 ; bend ing, 5 8 7 ; deep- 
draw ing cap ac ity , 322, 4 1 8 ; drawing. 
Soo D r a w i n g d u ct ility , 315, 0 99 ; 
p rotection  by  sod a  so ln . contg . 
sod iu m  s ilic a te , 2 5 9 ; u sos, 480. 

silver-p latin g, 552. 
s in g le  crystals. See Single crystals. 
sodium  film s on , p h otoelect. properties,

337.
sodium  in, doteetion , 205. 
soldering. Seo Soldering. 
specifications, B ritish , 59. 
spinning. See S p in n in g . 
sprayed, hoat-rosistaneo, 123. 
spraying. Soo S p ray in g . 
standards in  Gorman elect. in d u stry , 599. 
sta tistics , 431, 6 08 ; b ook s, 13S, 231. 
steel-cored  cables. deyęloproent, 133; 

prevontion  o f y ib ration , 327 ; proper
t ie s ,  327.

stressed, effect of m olton  so lder, 378. 
super-purity, c o n d u ctiy ity , effect o f sm ali 

add n s., 629. 
surface tension , 141; effect o f  oxido  

film , 141. 
surface-treatm ent, 722. 
technical term s, g lossary , 420. 
tech n ology , book , 019 (rcvicw). 
tem perature-resistivity coefficient, d etn ., 

orrorin trod u ccd b y th cr m alcxp an sion , 
629.

3  M

A lum inium ,
tensile properties, 487. 
test-p ieces, broken dyn am ica lly , x-ray  

.sludy, 0 05 ; flow  cone, 127. 
testing . Seo Testing. 
textile  bobbins, 58.
therm al expansion coeff., x -ray d e tn .,

528.
Thom son effect, 145. 
tool m ountings, 599. 
toxicity , 21.
tubes, d en ts, rem oya l, 5S8.
uses, 5 9 ;  ev o lu tio n  (1886-1936), 731 ;

soo a lso  yarious en tr ies above. 
yiscosity , so lid , 144. 
yolum e changes on so lid ifica tion , 503. 
welded, oloct. co n d u ctiy ity , 3S5. 
w elding. Seo W elding. 
w ettin g , 644.
w ire-draw ing. Sco W ire-drawing. 
wires, kn ick ing undor ow n w eigh t, 372 ; 

of h igh  ton acity , properties, 4 3 9 ; of
H .-T . condu ctor, fracture, 590. 

w ool, for pack in g cast-iron  drain p ip es, 
223 ; for packing jo in ts  in  tu b es, 598 ; 
for p ipe-lino  packin g, 3 80 ; uso a s  
su b stitu te  for lead  in  packing sock et 
jo in ts , 21. 

w orking, book, 014. 
zinc-p lating , 83, 210.

A lum inium  a lloys. Soe A lloys. 
A lum itizing, 545.
A m algam s. Seo A llo ys  : M ercury alloys.
A m erica. Seo U nited  S ta tes o f A m erica .
Am orphous layer on p o lished  m eta ls , 117.

ANALYSIS, METHODS OF—  
Analysis  

books, 00, 0 7 ,4 3 3 ,0 1 0 ;  p h ys. m eth od s, 
04. 

by x-ray diffraction patterns, 85. 
colorim etric, book , 384. 
gravim etric, book , 102; q u an t., book ,

432.
m icrochem ical, appns, in  m eta llu rgy ,

308 ; book , 285 ; com pn. o f com pcls. 
from  A . M artin i’s  reaction s, 0 94 ;  
in  com m u n ication  research, 693 ;  
in  engineering, 2 11 ; in  fou ndry, 092 ; 
q u al., b ook s, 183, 383. 

potentiom etric, 4 6 8 ; b ib liography, 408. 
qu alitative, appn. of so lns. o f c lectro- 

ly te s , book , 430 ; b y  drop reaction s, 
book , 191 (rem ew ) ;  o lim in ation  of 
offee tso f P O /" ,  46, 47; m icrocrysta l, 
N a  d ie th y ld ith iocarb am ato  as r e 
agen t, 559 ; w ith o u t uso o f H 2S, 559. 

qu antitative, books, 233, 383, 426, 
432 ; uso of H CH O  to  e lim in a te  N H 3
& N H 4 sa lts , 500. 

report o f A .S .T .M . c tte e ., 692. 
spectroscopic, app aratus o f M .A .N ., 

14; arc support for  m ak in g  series, 
5 6 6 ; arc v. spark m eth od , 4 6 5 ;  
in  m eta llu rgy , 693 ; in d u str ia l, 165, 
0 9 3 ; nom en clature, 4 0 8 ; o f s ec 
tio n s, 5 5 8 ; ph otom otric  m eth od , 
6 9 3 ; p ractica l ap p aratu s, 4 1 0 ;  
pu rification  o f e lectrod e  carbons, 
8 5 ; q u al., tab les , 6 1 3 ; q u an t.,

V O L . 3
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A nalysis, m ethods o!—  

A nalysis, 
spectroscopic,

4 0 8 ; q u an t., accu racy, 093 j q u an t., 
m icro-, 558 ; ą u a n t., o f traces, 205 ; 
qu an t., undor changeablo  discharge  
con d ition s , 2 0 5 ; q u a n t., w ith  
logarith m ic sector , 408 ; roports of 
A .S .T .M . c tto o ., 105, 0 9 3 ; scnsi- 
t iv i ty  o f absorption  m eth od s, 312 ;  
sen s it iy ity  of om ission  m eth od s, 
312 ; spoctral p lio tom etor for, 410 ; 
sym p osiu m , 24 ; to stin g  o f p u rity  of 
carbons, 1 25 ; uso & lim ita tio n s  in  
in d u st. con tro l, 8 4 ;  uso  in  w orks’ 
lab s., 558 ; w ith  a ir -carb on  aro in  
high yacu u m , 558 ; w ith  carbon  
arc, book , 025 (review).

spot, book , 285.
yolum etric, book , 230 (rcoiew).
x-ray difiraction m ethod, 558. 

A nalysis of—
A lloys, spectrograph ic, 84 ; uso o f Sn  

am algam , 093.
A lum in ium  alloys, 4 0 8 ; sp ectro 

graphic , q u a n t., 312, 558.
A lu in in iu m -titan iu m  a lloys, 318. 
B erylliu m , 211.
Brass, d e tec tio n  o f im p u rities , 501.
Copper, b y  p -h om osa licy lic  a ld ox im e,

14 ; d e tec tio n  o f im p u rities , 501.
E lectrodeposits, spectroscop ic , 309.
E lektron , 094.
Ferrous m aterials, m icrochcm ., b ib lio 

graphy, 308.
Iridium , 211, 503.
Iron, book , 384.
Iro n -n ick e l m ixtures, 313.
Lead, sp ectroch em ica l, q u an t., 

A .S .T .M . to n ta tiy o  m eth o d , 45.
Lead a lloys, spectroscop ic , q u an t., 093.
Lead d ioxide, an od ic, 120. 
M agnesium , 558. 
N iekel brass, 093. 
N iekel plating baths, q u an t., 47.
N iekel sa lts  for p la tin g  b a th s, 503.
N iobium , 504. 
O sm ium , 503. 
Palladium , 211. 
P latinu m , 211, 503. 
P latin u m  m eta ls , 211, 503. 
P recious m etals, book, 384. 
R hodium , 211, 503.
Rubidium , 503.
R uthen ium , 211.
Silum in, spectrographic, 558.
Silyer bu llion , 094.
Spectrographic carbons, qu an t. detn . 

of im p u rities , 125.
Steel, b ook , 3S4.
T antalum , 504.
T in , spectrographic, book let, 017.
V olatile m eta ls , spectroscop ic , using  

air-carb on  arc in  h igh  yacu u m , 558.
W hite gold , 053.
Z inc, sp ectroch om ica l, q u a n t.,

A .S .T .M . to n ta tiy e  m othod , 45.
Z inc a lloys d ie  castin gs, quant. 

spectroscop ic , A .S .T .M . ton ta tiyo  
m othod , 40.

A nalysis, m ethods of—  
D etection  of—

A ntim ony, book , 07 ; fraction a l, 400 ; 
m icro-, 105.

A rsenie, book , 0 7 ;  in  P t  & oth er  
m o ta ls , spectrographic, 314 ; m icro-, 
211.

B erylliu m , book , 07 ; m icro-, 105.
B ism u th , book , 07 ; b y  drop m etliod , 

094 ; b y  form ation  of B iO , 408.
Cadmium, 094 ; b ook , 07 ; b y  N a  di- 

o th y ld ith iocarb am ato , 559 ; fra c 
tio n a l, 3 1 3 ; in  presence o f innch  
Cu b y  new  organie reagen t, 4 0 ;  
m icro-, 105.

Csesium, m icro-, 095.
Cerium, m icro-, 211.
Cobalt, b y  N a  d ieth y ld ith iocarb am ato , 

5 5 9 ; in  presence o f oth er ca tion s, 
2 0 5 ; m icro-, 211.

Copper, book , 0 7 ;  d iv a len t, 309 ; 
e lec tro ly tic  appn. o f H B r  te s t , 559 ; 
m icro-, 211.

Europium  in presence o f rare earths, 40.
G allium , m icro-, w ith  m orin, 559.
G erinanium , book, 07 ; (sm ali a m ts.), 

b y  sp o t reaction , 313.
Gold, book , 07 ; b y  P H 3 & filter  paper, 

502 ; sp o t & drop te s t , 211 ; (traces) 
in  presence o f Cu, 502.

Irid ium , book , 07.
Lead, book , 07 ; by  N a  d ie th y ld i

th iocarbam ato, 5 5 9 ; m icro-, 105.
L ith ium , m icro-, 211.
M agnesium , b y  paran itrob en zon eazo- 

rosorcinol, 40.
M anganese, b y  c a ta ly s is , 5 5 9 ; by  

N a d ie th y ld ith iocarb am ato , 559 ; 
m icro-, 211.

M ercury, book , 0 7 ; b y  inorgan ic, 
com p lex  com p d s., 2 1 2 ; b y  N a  di- 
oth y ld ith iocarb am ate , 559.

M olybdenum , book , 07.
N iekel, by  N a  d ieth y ld ith iocarb am ate ,

559 ; m icro-, 211.
O sm ium , book , 07.
P alladium , book , 07.
Phosphorus in  P t  & o th er  m otals, 

spectrograph ic, 314.
P latin u m , book , 0 7 ;  (sm ali am ts.),

559.
Potassium , fraction a l, 200.
R heniu m , 107 ; b ib liograp h y , 107; 

in  N a 2C 0 3 bead, 559.
R hodium , book, 07.
R uth en ium , book , 07.
Selenium , book , 07.
Silver, book , 07.
Sodium , in  A l, 205 ; m icro-, 105.
Strontium  b y  N a  d ieth y ld ith iocarb am 

ato , 559.
Sulphur in  P t  & o th er m eta ls , sp ectro 

graphic, 314.
T antalum , m icro-, 211. 
Tellurium , book, 07.
T hallium , 105; m icro-, 211.
T horium , m icro-, 211.
T in , book , 07 ; b y  su b stitu ted  1 : 2-d i- 

m ercap tobenzenes, 212, 284 ; m icro-, 
105.
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A nalysis, m ethods of—  
D etection  of—

T itanium , 19G; as ph osph ato , 15; 
b y  p yroca tech o l, 15 ; m icro-, 165, 
211.

T ungsten , book , 67 ; m icro-, 211.
V anadium , book , 67 ; rapid , 695.
Z inc, b y  N a  d ieth y ld ith iocarb am - 

a te , 5 5 9 ; fraction a l, 3 1 3 ; w ith  
K 3F e(C N )6 & para-p henetid in e,
559.

Z ircon ium , fractional, 467.
E stim ation  of—

A lk a li m eta ls in  A l & P b , ąu an t. 
spectrograph ic, 563.

A lka line earth  m eta ls in  A l & P b , 
q u an t. spectrograph ic, 563.

A lum ina in  A l & it s  a llo y s , 166.
A lum in ium , b y  8 -h yd roxyq u in o lin e , 

p a m p h let, 102; colorim otric , by  
a lizar in  S, 369, 561 ; in  A l-F e -M n  
bronzo, 561 ; in  E lek tron , ąu an t. 
spectrograph ic, 561 ; in  F o , sp ectro 
graphic, 558 ; in  N i-C r  & N i-C r -F o  
a llo y s , 15 ; in  presenco o f high-Cr & 
assoc ia ted  a llo y s , 266 ; in  presence  
of Zn, 4 6 6 ; y o l., in  presence o f Fo  
sa lts , 466.

A ntim ony, book , 6 7 ;  in b lister  Cu, 
ąu an t. spectrograph ic, 695 ; in  hard  
P b , 4 0 9 ; in  P b  b y  o lect. resistanco  
m easurem onts, b o ok let, 28 ; in  pure 
m eta ls  & a llo y s , 125; in  w h ite  
m ota ls, 47 ; (sm ali am ts.) in  N i & 
N iS 0 4 so ln s ., spectrograph ic, 6 95 ; 
(sm ali a m ts.) in  Zn, 15.

A rsenie, book , 6 7 ; by  C a(H 2P 0 2)2, 
5 6 1 ; in  hard P b , 409 ; (sm a lla m ts .)  
in  N i & N iS 0 4 so ln s ., sp ectro 
graphic, 695.

B eryllium , 2 1 1 ; book , 67 ; by  8-hydr- 
oxyq u in o lin e, p a m p h let, 102 ; v o l., 
561.

B ism uth , a s basie  carbonato, 47 ; as 
B iP 0 4, 4 6 6 ; book , 6 7 ;  by ga llic  
ac id , 466 ; grav ., by  m ercaptobenzo- 
th ioazo lo , 126 ; in  Cu, 265 ; in  Pb, 
q u ant. spectrochem ., A .S .T .M . ten t-  
a tiv o  m othod, 4 5 ;  in  P b -S b -S n  
a llo y s , b y  “  in tern al e le ctro ly s is ,” 
6 9 5 ; m icrochem ., by  ąu in o lineth io- 
cyan ato , 4 6 6 ; u sin g  cinchonino  
iod ido , 125; w ith  8-h ydroxyquin o- 
l in e , 48 ; w ith  n ap hthoq uin oline, 47.

Boric acid in  N i p la tin g  bath s & sa lts ,
47.

Cadmium, book , 6 7 ; in  am m oniacal 
so ln s ., u s in g  H C H O , 5 6 0 ; in  Zn  
a llo y  d ie -castin gs , q u ant. spectro- 
scop ic , 46 ; in  Zn, qu ant. spectro- 
ch em ., A .S .T .M . te n ta tiv e  m othod, 
4 5 ; in  Zn, quant. spectrographic, 
w ith  logarith m ic sector  d isc , 4 6 6 ;  
(sm ali a m ts.) in  Zn, 561.

Csesium, m icrochem ., 695 ; sp ectro 
graphic, 467.

Calcium , in  A l & P b , q u ant. sp ectro
graphic, 563 ; in  presenco o f Zn, 
166.

Cerium, v o l. ,  b y  N aO B r, 49.

A nalysis, m ethods of—  
E stim ation  of—

Chromium, in  A l a llo y s , 166 ; in C r-A  
a llo y s , spectrographic, 2 1 2 ; in  F e , 
spectrographic, 5 5 8 ; in  N i-C r  & 
N i-C r -F o  a llo y s , 369 ; tr iva lon t, in  
p la tin g  bath s, 369, 409.

C itricacidin N i p la tin g  baths & sa lts , 47.
Cobalt, b y  d im eth y lg lyox im o  & N a  

anthran ila te , 6 96 ; in  am m oniacal 
so ln s ., u s in g  H CH O  5 6 0 ; w ith  
K 3F e(C N )fl, 166, 266.

Copper, 212 ; book , 67 ; co lorim etric, 
sp o t, 313 ; gra v ., w ith  hoxam ethyl- 
enotetram ino, 562 ; in  A l a llo y s , 
spectrographic, 312 ; in  am m oniacal 
so ln s ., u sin g  H C H O , 5 6 0 ; in  brass 
& relatod a llo y s , rapid  ph otom etr ic , 
409 ; in  P b , q u an t., spectrochem ., 
A .S.T .M . to n ta tiv o  m othod, 45 ; in  
P b -S b -S n  a llo y s  b y  “ in ternal 
o lectro lysis ,” 6 9 5 ; in  Zn a llo y  
d ie -castin gs , q u ant. spectroscop ic , 
4 6 ;  iodom etric, 166; iodom otric, 
in  presenco o f interfering e lem en ts, 
2 1 2 ; ox id im etr ic , a s ox im o , 2 12 ;  
rapid, 5 6 2 ; (sm ali a m ts.) in  N i & 
N iS 0 4 so ln s ., spectrographic, 695 ;  
(sm ali am ts.) in  Sn  by  contro lled  
p o ten tia l, 5 6 2 ; y o l. ,  by  bonzoin- 
o x im e , 695.

G allium , 369 ; in  A l, g ra v ., 85, 103.
Gases in  A l b y  h ot-ox troction  in  vacuo ,

560.
Germ anium , book , 6 7 ;  co lor im etr ic, 

562 ; (sm a li a m ts.), 369, 562.
Gold, book , 67 ; b y  P H 3 & filter  paper, 

5 6 2 ; grav ., b y  m ercap tob en zoth io-  
azolo , 126; in  a llo 3’s , w ith o u t  
cu p ella tion , 2 12 ; in  d en ta l a llo y s ,  
467 ; (traces) in  presenco o f Cu, 562.

H afn ium  in  presenco o f Zr, d e tn . of 
ra tio  in  m ix tu ro , 49.

Indium , in  d on tal a llo y s , rapid  v o l. ,  
166; in  d en ta l precious-m ota l 
a llo y s , 696.

Iridium , book , 6 7 ; b y  titra t io n  w ith  
Iv4F e(C N )6, 563 ; gra v ., 48.

Iron, in  A l a llo y s , spectrographic, 
3 1 2 ; in  Zn, qu ant. spoctrochom ., 
A .S.T .M . to n ta tiv e  m eth od , 4 5 ;  in  
Zn a llo y  d ie -ca stin g s , q u ant. sp ectro 
scop ic, 46 ; m icro-, b y  form ation  of 
H , 0 2 in  A g reductor, 563.

Lead", & m olyb d ate , v o l. ,  w ith  ab sorp 
tio n  in d ica tors, 5 6 3 ; book , 6 7 ;  
b y  (N H 4)2C r0 4, 4 6 ;  e le c tro ly t ic , 
by depn . o f P b 0 2, 100, 126; grav ., 
a s P b C r 0 4, 126 ; g rav ., b y  m ercap to- 
benzoth ioazolo , 126 ; in  pure m otals  
& a llo y s , 125 ; in  Sn , q u an t., p h o to 
m etr ic , 693 ; in  Zn, q u ant. sp ectro 
ch em ., A .S .T .M . te n ta tiv e  m eth od , 
4 5 ; in  Zn, q u ant. spectrograph ic, 
w ith  logarith m ic sector  d isc , 4 6 6 ;  
in  Zn a llo y  d ie -ca stin g s , ąu an t. 
spectroscop io , 46 ; m icrochem ., 467, 
5 5 9 ; (sm ali am ts.) in  N i & N iS 0 4 
so ln s ., spectrographic, 695 ; v o l„  
by F ajan ’s m eth od , 563.
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A nalysis, m ethods of—  
E stim ation  o f—

Lead dioxide, uso in  q u an t. dotn . of 
sm a li am ts. P b , 126.

L ithium , in  A l & P b , qu ant. spectro- 
graphio, 563 ; spectrograph ic, 467.

M agnesium , b y  8 -h yd roxyq u in o lin o , 
pam p h lot, 102; in  A l, sp ec tro 
graphic, 558 ; in  A l a llo y s , spectro- 
graphio, 312, 696 ; in  D u ra lu m in ,
15 ; in  Zn a llo y  d io -castin gs, quant. 
sp ectroscop ic , 46 ; m icrochem ., w ith
8 - h yd roxyq u in o lin o , 467 ; v o l., 
a lk a lim otr ic , 559.

M anganese, b ism u th a te  m eth o d , 4 8 ;  
color im etr ic, in  presenco o f T i, 4 8 ;  
in  am m oniacal so ln s ., u s in g  H C H O ,
560 ; in  E lek tron , q u ant. sp ec tro 
graphic, 5 6 1 ; in W & fe rr o -tu n g s te n ,  
467 ; v o l. ,  4 8 ;  w ith  K 3F e(C N )6, 
166, 206.

M ercury, book , 67 ; b y  inorgan ic  com - 
p lex  com p d s., 212 ; (d iva len t) 
accu racy o f K C N S titr a t io n , 4 8 ;  
grav ., accurato sep n . o f H g  & S, 
166; rapid , 563.

M etals in  presonco o f P O / ' 7, 125.
M olybdenum , & W , 5 6 5 ; book , 0 7 ;  

co lor im etr ic , 48; in  presonce o f P , 47.
N ickel, b y  d im eth y lg ly o x im e  & N a  

an th ran ila to , 090 ; in  am m on iaca l 
so ln s ., u s in g  H C H O , 500 ; in  P b , 
qu ant. sp ectroch em ., A .S .T .M . ten -  
ta t iv e  m eth od , 45 ; in  Zn a llo y  d io- 
ca stin g s , q u an t. sp ectroscop ic , 40 ; 
ox id im etr ic , a s o x im e , 2 12 ; (sm ali 
a m ts.) in  Zn, 5 0 1 ; v o l. ,  by  di- 
m oth y lg lyox im o  so ln ., 090 ; v o l. ,  in  
p resen coof Co, 309; v o l.,in d ir o c t ,4 8 .

N on-m etallio  inclu sion s, q u a n t., a p 
paratu s, 314.

O sm ium , book , 07 ; g ra v ., 48 ; (quadri- 
va lon t) p o ten tio m o tric  w ith  C r S 0 4,
48.

P a llad ium , book , 07 ; g rav ., 48 ; v o l.,  
b y  ox im o s, 212.

Phosphate ions, 4 7 ;  in  presenco o f  
m eta l ion s , 125.

Phosphorus in  m ota ls  & a llo y s , 47.
P la tin u m , book , 67 ; d iv a len t, & Ir**', 

t itr a t io n  a t  d ifferent tem p s., 5 0 3 ;  
gra v ., 48 ; in  A g, speotroscop ic , 205 ; 
spectrographic, q u an t., 313.

P latin u m  m etals, g rav ., 48.
Potassium , (sm ali a m ts.) in  M g, 564.
R heniu m , G eilm ann reaction , 564.
R hodium , book , 6 7 ; g rav ., 4 8 ;  in  

A g, sp ectroscop ic , 205.
Rubidium , g rav ., 48 ; spectrograph ic, 

467.
R uth en ium , book , 67.
Selenium , book , 07 ; co lor im etr ic, 090.
S ilicon , in  A l a llo y s , spectrographic, 

3 1 2 ; in  S ilu m in  & S i-A l a llo y ,  
rapid , 107.

Silver, book , 07 ; b y  C2H 2, 5 0 4 ; in  
am m oniacal so ln s ., u s in g  H C H O , 
6 6 0 ; in  A u  a llo y s , m icro-, 2 1 2 ;  
in  P b , q u an t. spectrochem ., A .S .T .M . 
ten ta tiv e  m eth od , 4 5 ;  w ith  K I , 370.

A nalysis, m ethods o£—  
E stim ation  of—

Sodium , in  A l a llo y s , spectrographic, 
312 ; in  A l & P b , q u ant. spoctro- 
graphic , 5 0 3 ; (sm ali a m ts.) in  Mg, 
504.

Strontium  in  A l & P b , q u ant. sp ec tro 
graphic , 503.

Sulphur in  refinod Cu, 090.
T ellurium , book , 07.
Thalliu m , gra v ., b y  m orcaptobenzo- 

th ioazo lo , 120 ; v o l. ,  b y  N aO B r, 
49.

Thorium , (sm ali a m ts .)  grav«, 504.
T in, a s  S n 0 2 in  non-ferrous a llo y s , 2 1 3 ;  

book , 0 7 ;  b y  K B r 0 3, 5 6 4 ; by  
su b stitu te d  1 : 2 -d im ercaptobenz- 
onos, 212, 284 ; in  a llo y s  w ith  Sb & 
P b  (Sb <  2%), 2 6 6 ; in  w h ite
in o ta ls, 6 96 ; in  Zn a llo y  d ie -ca st
in gs , q u ant. sp eotroscop ic , 4 6 ;
iodom otrio  titra t io n , 15 ; propn. of 
su b stitu ted  b en zen o-o-d ith io ls  as  
speeifie  r eagen ts, 313.

T itanium , 196; a s p h osp h ate , 15;
rap id , 167.

T u n gsten , & M o, 565 ; book, 67.
U ranium , v o l. ,  565.
V anadium , b ook , 67 ; grav ., b y  N H 4 

bon zoate, 266.
Z inc, a s ZnS, u sin g  organie flocoulating  

a g en ts , 4 7 ;  by pyroph osph ate
m eth od , 16; in  am m oniacal so ln s ., 
u sin g  H C H O , 5 6 0 ; in  Cd, 5 6 5 ;
in  presence o f  A l, 406 ; in  E lek tron , 
qu ant. spectrograph ic, 561 ; q u ant. 
(sm ali a m ts .) , 126.

Z ircon ium , fraotion al, 4 0 7 ; in  p res
enco o f H f, detn . o f ra tio  in  m ixturo ,
49.

Sam pling of—  
M olybdenum  sa lts  & com pounds,

A .S .T .M . te n ta tiv e  m eth od , 40.
Separation of—

A lum inium , & Zn, q u an t., 4 0 0 ;  
from  B e, q u an t., 408 ; from  M n, Co, 
& N i b y  C5H 5N , 105, 500 ; from  P 20,„  
b y  8-h yd roxyq u in o lin o , 47 ; F o  & T i 
b y  8 -h yd roxyq u in olin e , 500.

A ntim on y, book , 0 7 ;  by  d is tilla tio n ,  
211.

A rsenie, book , 07 ; b y  d is t il la t io n , 211.
B erylliu m , book , 0 7 ;  from  A l, 2 1 1 ;  

from  B e , q u a n t., 4 0 8 ;  from  U , 
211.

B ism u th , book , 07 ; b y  g a llic  acid , 
4 0 0 ; from  P 2Os by  8-h ydroxy- 
qu in o lin o , 47 ; from  P b  & Cu, 165,
409.

Cadmium, book , 6 7 ;  from  P 20 5 b y  
8-h yd roxyq u in o lin o , 47.

Chrom ium  from  M n, Co, & N i by  
CBH 5N , 165, 500.

Cobalt, b y  d im oth y lg lyox im e & N a  
an th ran ila to , 0 9 0 ; from  P 20 B by  
8-h yd roxyq u in o lin o , 47.

Copper, & N i from  F e , 369 ; book, 67 ; 
from  F e ” *, N i, & c., 14 ; from  P 20 5 
b y  8-h yd roxyq u in olin e, 4 7 ;  rapid, 
165.
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A nalysis, m ethods o f—  

Separation o£—
Europium , from  raro earths, 40 ; from  

raro earths, e lcotroch em ., 309.
G allium  from  B o, T i, Zr, & T h, 309.
G erm anium , b ook , 07.
Gold, book , 07.
Iridium , book , 07 ; from  P t  m ota ls, 48.
Iron , from  M n, Co, & N i b y  CSH 5N , 

105, 5 0 0 ; from  N i,  3 1 3 ; from  
P 20 5 by  8 -h y d roxyq u in o lin o , 4 7 ;  
T i & A l by  8-h yd roxyq u in o lin e, 
500.

Lead, book, 07 ; from  Cu, N i,  Co, & Cd 
b y  H 2C 0 3 in  C5H SN  m ed iu m , 500.

M agnesium  from  P 20 5 b y  8 -h ydroxy- 
q u in olin o , 47.

M anganese from  P 2O s by  S-hydroxy- 
q u in olin o , 47.

M ereury, book , 07.
M etals from  P O /" ,  125.
M olybdenum , & W , 505 ; book , 07.
N ickcl, & Cu from  F o, 309 ; by  di- 

m othy]g lyox im o & N a  anthran ila to , 
090; from  Cd, Mg, & A l, 14; 
from  F o , 3 13 ; from  P 20 5 by  8- 
hyd roxyq u in o lm o , 47.

Osm ium , book , 07 ; from  P t  m ota ls, 48.
P a llad ium , book , 07 ; from  P t m otals, 

4S.
Phosphate ions, 47 ; from  m eta ls , 125.
P latin u m , book , 07 ; by  co-pp tn . w ith  

T o, 559 ; from  P t  m ota ls, 48.
P la tinu m  m etals, 18.
R hodium , book , 07 ; from  P t m eta ls ,

48.
Rubidium  from  P t m ota ls, 48.
R uth en ium , book, 07.
Selenium , book, 07.
Silyer, book, 07.
Stannic oxide from  ox id os b y  ig n itio n  

w ith  N H 4I, 213.
T ellurium , book, 07.
Thorium , from  P 20 5 b y  8 -h ydroxy- 

q u in olin e, 47 ; (sm ali am ts.j, 504.
T in , book , 0 7 ; by  d is t il la t io n , 2 11 ;  

(sm ali am ts.) from  Sb & A s, 500.
T itanium , Fo & A l b y  S -hydroxy- 

q u inolin o , 500 ; from  P .O s, b y  8- 
hyd roxyq u in o lin o , 47.

Tungsten , Mo, 505 ; book , 67 ; from  
P 20 5 by  S -hydroxyquinolino, 47.

TJranium, from  alkaline earths by  
CSH SN , 560 ; from  P 20 5 b y  S- 
hyd roxyq u in o liu o , 47.

Vanadium , book , 0 7 ; from  P 20 5 by  
8-h yd roxyq u in olin e , 47.

Z inc, & A l, q u an t., 400 ; from  Co, 47 ; 
from  P 20 5 by  8-h yd roxyq u in olin o , 
47.

A nnealin g  (seo a lso  H eat-treatm ent), 
bright-, 322, 719. 
furnaces. See Furnaces. 
stra in -, 719.

A n n ealin g  of—
A lum inium , 5 S 4 ; appn. o f x -rays to

s tu d y  of, 664.
A lum in ium  a lloys, 584.
B im eta ls  in  am m onia  g a s , 584.

Annealing of—
B rasses, bright-, o f  w iro , 5 8 4 ; offect of 

iron , 274, 719 ; effect on rolease o f 
in tern al stress  in  cold-draw n rods,
55, 322, 719.

Cold-drawn rods, effect on releaso of 
in tern al stress, 55, 322, 719.

Copper, b r ięh t-, 584, 7 1 9 ; effect on  
releaso of in ternal stress in  cold-draw n  
rods, 55, 322, 7 1 9 ; w ire, 175; w ire, 
bright-, 584.

M onel m eta l p lato , stress-rolief, 274, 719. 
N ickel-brasses, 351.
Silver, bright-, in  gas-fired fu rn aces, 56.

A nodę effect, 210. 
A nodes, 

for oxidation reactions, 265. 
m aterials for h igh -vacu u m  valves, 742. 

A nodic oxidation of—
A lum inium  and its  a lloys, 43, 80 , 2 5 9 ;  

app ns., 310 ; by  su p erim p osin g  3- 
pliaso a .c. on d .c ., 159 ; doY olopm onts, 
122 j d ifficu lties , 264 ; E lo x a l process, 
0 8 0 ; E lo x a l procoss, a d van tages  & 
lim ita tio n s , 2 59 ; film s, hardness, 
303 ; m otliods, cr itica l rev iew , 402 ; 
p a ten ts , 545 ; refłectors, 722. 

D uralum in, 100; E lo x a l procoss, pro- 
te c tiv o  v a lu e , 2 5 9 ; sh eet, 310.

A nodic polarization . See Polariza tion . 
A nticorodal. Seo A lloys. 
A ntim on y,

am orphous, m agn otic  su sco p tib ility , 142 ;
tran sform ation , 030. 

book, 020 (rcvicw). 
cem en tation  of m etals by, 207. 
chem istry, book , 01S. 
detection . Seo A n a ly sis .  
electrical conductiyity o f s ing lo  cry sta ls  & 

polyeryst. aggregatos, rela tion , 447. 
electrode, s tu d ies  of, 557. 
electrode poten tia l, 45, 407. 
estim ation . Soo A n a ly sis . 
explosive. Soo A n tim o n y, am orphous. 
la ttice  constants, 253. 
m agn etic  properties, 489. 
m inerals, s ta t is t ic s , 014. 
polym orphism , 2. 
recrysta llization  d iagram , 489. 
separation. Seo A n a ly sis .  
single crystals. Seo Sin gle crysta ls. 
specific h eats, 38. 
sta tistics, 379, 008. 
therm al expansion, pam phlot, 101. 

A ntim ony a lloys. Seo A llo y s .
Apparatus, laboratory. Seo Laboratory  

appara tu s .
A rchitecture, m eta ls  & a llo y s  in , 181 (seo 

also  A llo ys,  & under n am es o f m ota ls).
A rsenie,

detection . Seo A n a ly sis .  
estim ation . Seo A n a ly sis . 
m inerals, s ta t is t ic s , 614. 
separation. Seo A n a ly sis . 
sta tistic s , 008.

Arsenie a lloys. Seo A llo ys.
Arsenie trichloride, a c tio n  on m ota ls, 204.
Arsine poisoning, 4 2 0 ; in  zinc w orks, 381.
A sarcoloy. Seo A llo ys.
A tom ie structure, b ook s, 105 (rerneut), 484.
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A tom ie w eights (scc also  under nam es of 

m eta ls),
ca lcu lation  from  nuclcar reaction  ener- 

g ie s, 197.
reports o f c tteo . o f In tern at. U n ion  of 

C hom istry, ( ls t ) ,  5 0 1 ; (5 th ), 605 ;  
(6 th ), 144, 243, 346.

A tom s, 
adsorbed, ovap n ., 449. 
condensation  a t so lid  surfaces, 449. 
dim ensions, from  cooff. o f co m p ressib ility  

& therm al exp an sion , 361. 
m igration a lon g  surfaces, th eory , 448.

Autom obiles, 
bodies, a ll-m eta l, 181. 
bum pers, fin ish ing, 593. 
cylinder heads, to s ts  of m atoria ls, 224. 
cylinders, w ear, 122, 133. 
m aterials, 746 (seo a lso  A lloys  &  undor 

nam os o f m otals). 
parts, surfaco fin ish , in v e stig a tio n , 86.

A vional. Seo A llo y s  : D ura lum in .

B .S .-Seew asser. See A lloys.
Babbitt m etals. See A lloys.
Babbitting,

jigs, 414 ; uso sa v es  m achin ing , 171. 
B actericidal action  of m etals, 330, 744  

(sce also  under nam os o f m otals). 
Barium ,

con tact p.d. betw een  s ilv e r  &, 110. 
film s, e v a p d ., o p tica l co n st., 502. 
inelastic sca tten n g  of electrons, 645. 
m inerals, s ta t is t ic s , 614. 
photoelectric properties, 489 ; e fiec t of 

o x ygon , carbon d io x id o , n itrogen  & 
m ercury, 630. 

photoelectric threshold, e fiec t o f o xygen , 
112.

photoelectric w ork-Sunction, 69 ; tem p . 
co eff., 338. 

polym orphism , 2. 
sta tistics, 608. 
yapour pressure, 630. 

B arium  a lloys. Soo A lloys.
B au xite , P o-S h an , 608.
B earing a lloys. Soo A  lloys.
B earings, 

aero-en gin e, 745. 
casting. Seo C asting. 
construction , 745. 
facing , 379. 
filled w ith  B abbitt-bronze shavings m ix- 

ture, 171.
jou rn al, lin od , for  loco . tendors & cars, 

A .S .T .M . te n ta tiv e  specifications, 737. 
lin in g , failures, 424.
O ilite, 602.
p in tle , accelerated  servico  te s ts , 75, 104. 
slid ing, 379.
spindle, for liigh-spoed m achino to o ls , 

602.
surface hardening, 737. 
tinning w ith  B a b b itt, ad van tages of 

heatin g , 472.
B eet-su gar p lant, m a ter ia ls  for, 674.
Beilby layer, 304.
B elg ian  Congo, m eta llu rgy , book , 622 

(review).

B elgium ,
ch em ica l industry, ycar-b ook , 428. 
engineering, d iroctory, 105 (rcuiew ). 
m etallurgy, book, 622 (review );  d irectory, 

105 (reuiew ).
B ell m etal. See A lloys.
B ells, w eld ing . Soo W elding.
B endalloy. See A lloys.
B eryllium , 

allotropy, 119. 
analysis. Seo A n a ly sis . 
book, 334 (rcvicw ).
cem en tation  by, o f iron , 5 47 ; o f iron  

a llo y s , 547, 683; o f m eta ls , 260. 
detection. Seo A n a ly sis .  
estim ation . Seo A n a ly sis .  
extraction, 74, 193, 246. 
film s, e v a p d ., o p tica l co n st., 502. 
la tt ic e  constants, 7, 119, 254. 
m agn etic behaviour in  stron g  m agn etic  

fields, 245. 
occurrence, 74 , 193, 246. 
photoelectric properties (ab so lu te  y ie ld ) ,

440.
physical properties, 440, 630. 
properties, 74, 109, 193, 246. 
separation. Soo A n a ly sis . 
therm al expansion, 489 ; x -ray  do tn ., 

528, 665. 
uses, 328.

Beryllium  alloys. S ee A lloys.
B eta-rays, reflection , app arent regu larity , 

73.
B eth an izin g , 553. 
B im etals,

ann ealing. Seo A nnealin g. 
strips, ca lcns. for bend ing & pow or, 657 ; 

to s tin g , 283 ; u se  for rad iation  m cas- 
urom ont & p h otom otry , 697. 

therm al expansion, 283.
B iography, book , 68 (revieui).
B ism uth , 

action  of arsenie trichloride, 204. 
cathode drop a t  m eltin g  p o in t, 631. 
chem istry, b ook , 618. 
de H aas-van  A lphen effect, 490. 
deform ability o f sin g lo  cry sta ls , ofiect of 

te m p ., 2. 
detection. Soo A n a ly sis . 
distillation , app aratus, 29. 
distilled , eryst. proporties & m agn etic  

an isotropy , 29. 
electrical conductiyity, o f c ry sta ls  in  

transvorso m agn etic  field , 4 8 9 ; of 
singlo  cry sta ls  & p olycrysta llin o  aggre* 
gates , ro lation , 447. 

electrical resistance, of s in g le  c ry sta ls  
(contg . P b , Sn , Sb , & To), 4 4 0 ;  
of sin g lo  cry sta ls , cliango in  m agn etic  
field a t low  tem p s., 29, 142 ; specific, 
of s in g le  c ry sta ls , 69. 

electrode, s tu d y  o f, 210. 
electrom otiye behayiour, 311. 
electronic structure, 630. 
estim ation . Soo A n a ly sis .  
film s, e lect. resistanco, changes duo to  

eharging, 637. 
galvanom agnetic  eifects, th eory , 440. 
H all eSect, in  circu lar p la to , 6 3 0 ; in  

singlo  crysta ls , 440.
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B ism uth, 

la ttice  constants, 253. 
m agn etie susceptib ility , 030 ; dopend- 

eneo on tom p. & addn. o f o th er  
olom en ts, 4 9 0 ; offect o f co ld-w ork, 
002 ; offect o f stron g  m agn etie  fiolds, 
245 ; va r ia tio n  w ith  iield  stren gth , 490. 

m inerals, s ta t is t ic s , 614. 
m olten , ox id e  film s on, 43, 
p lasticity  o f s ing lo  crysta ls , 2S9. 
polym orphism , 2. 
purification, 29. 
separation. Seo A n a ly sis . 
sing le  crystals. See Sin gle crysta ls. 
th erm al con d u ctm ty  o f c ry sta ls  in 

transvorso m agn etie  field , 489. 
trivalent ion , d iam agn etism , 69. 
uses, 134.

B ism uth  alloys. Seo A lloys.
B leach ing , offect o f m eta ls , 135.
B low er system s, b ook , 624 (rcview ).
B low holes, d e tec tion  by u ltrason ic  w a ves, 

388.
Bonderite process, 549.
Bondur. See A lloys.
B onrat. Seo A lloys.
B oroń ,

crystals in  m eta l p ro tection , 161. 
production, o lectro ly tic , 84, 264.

Boroń a lloys. Seo A lloys.
B rasses. See A lloys.
Brazed jo in ts, fa tigu o , 222. 
Brazing, 

electric-furnace, 94, 378, 419. 
low -tem perature, w ith  s ilv er  a llo y s , 479. 

B razing o l—  
M onel m eta l, 218.
Pobedit b its , 595.

Brew ery, con stru ction a l m ater ia ls , 744 
(seo a lso  A llo y s  & under nam es of 
m otals).

B rightray. Seo A lloys.
B rines, corrosion  b y . Seo Corrosion.
B ritish Em pire, z inc in d u stry , 425.
B rittleness, 640 (soo a lso  A llo ys  &  under  

n am es o f m eta ls), 
a t low  tem peratures, 196.

B ronze A g e , lin k  botw een m ota ł cra fts  of 
S pain  <fc B ritish  Is le s , 381.

B ronzes. See A lloys.
B urnishing, 176, 594. 
B u m ish in g  of—

A lum inium  scrow -m achino products, 
594.

B utter , action  o f m eta ls , 226.

CA a lloy . See A lloys.
Cables (see a lso  A lloys  & undor n am es of 

m etals). 
corrosion. Soe Corrosion. 
insulated , A .S .T .M . te n ta tiv o  specifica 

t io n s ,  60.
oyerhead, fa ilu res, 380, 606 ; “ un-

sagg in g ,” 98. 
suspension-bridge, cappin g, 226. 
te lephon e, p ro tec tio n , 546.

Cadmium, 
action  on photographic p late, 293. 
atom ie yibrations, 304, 666.

Cadmium, 
atom ie w e ig h t, 237. 
colouring. Soo Colouring. 
corrosion. Soo Corrosion. 
deposition. Soo D eposition . 
deposits, (olectro-) from  bath s con tg . 

co llo id s , x -ray  stu d y , 252 ; on copper  
sing lo  cry sta l, o lectron  d iffraction  
an a ly sis , 3 9 6 ; on  steo l, protcctivo  
va lu o , 122, 260 ; p ro toctive  ya lu e , 
te s ts , 685. 

detection. Seo A n a ly sis .  
diffusion of m ercury in to  sin g lo  cry sta ls , 

522.
electrical conductivity o f sing lo  cry sta ls  & 

p o lycryst. aggrogatos, rela tion , 447. 
electrical resistance of hoxagonal erystu ls, 

ten sion  coeffs ., 111. 
electrode, bohaviour in  a lk a lin e n ic k o l-  

cadm iu m  aeeu m ulator, 557. 
estim ation . Soo A n a lysis .  
film s, ovap d ., crysta l o r ien ta tion , 527. 
la ttice  constants a t 26°-189° C., 30. 
m agn etie susceptib ility , ofTect o f cold- 

w ork, 502. 
m inerals, s ta t is t ic s , 614. 
m olten , v isc o s ity , 345. 
plastic deform ation o f s in g le  cry sta ls , 70. 
polym orphism , 2.
reaction, w ith  lead  ch loride, 6 ;  w ith  

stan n ou s ch loride, 6. 
recrystallization, d iagram , 303 ; k in o tics,

118, 153. 
separation. Seo A n a ly sis . 
single  crystals. See Sin gle crysta ls. 
solubility in  cry sta ls  o f h a lid es, 112, 197. 
therm al expanśion, o f crysta l la tt ico , 490 ;

x-ray  stu d y , 30. 
toxicity , 481.

Cadmium alloys. Soe A lloys.
Csesium (seo a lso  A lk a li m etals),

adsorbed layers, p h o to e lec t. effect, 111. 
detection. Seo A n a ly sis . 
estim ation . Soo A n a ly s is . 
eyaporation, h ea t, 292. 
film s on tu n g sten , p roperties, 342. 
photo-cathodes, com p osito , v e lo c ity  d is 

tr ib u tio n  o f p h oto-e lcctron s, 193. 
photoelectric thresholds, offect o f o xygen , 

112.
yapour pressure, 631. 

Csesium alloys. Sco A lloys. 
Calcium (soo a lso  A lka lin e  earth m etals), 

allotropy, 70 , 142, 529. 
atom ie w eigh t, 631. 
crystal structure, 529. 
electrolytic production, 556. 
estim ation . Seo A n a ly sis .  
film s, ovapd ., o p tica l c o n s t.,  502. 
inelastic sca tten n g  of electrons, 645. 
photoelectric properties, 489. 
photoelectric threshold, offect o f oxy g en , 

112. 
photoelectric w ork-fu nction , 70. 
polym orphism , 2. 
preparation, 385. 
properties, 385. 
reyiew , 440.
uses, 385, 735.

Calcium a lloys. See A lloys.
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Calorized m etals, h cat-rosistanco, 123. 
Calorizing, 545. 
Canada,

M cGill U niversity , m otallurgical research  
a t, 98.

m inerał industry, b ook , 382.
Capillarity aa factor  in  fou n d ry  prnctico, 

317, 700.
Carbides. Soo A llo y s  tO com pounds.
Carbofrax. Soo R efractory m ateria ls.
Carbon m onoxide (soo a lso  Oasea), 

diffusion th rou gh  n ick ol, 238.
Castability (soo a lso  A llo y s , & undor nam os  

of m eta ls), 
review s, 5 7 2 ; o f rocont w ork , 413.

Casting (bco a lso  M ou ld in g , &c.), 
books, 187, 023 (rcvieu>). 
contrifugal. Seo C en trijuga l casting. 
ch ill- , o vo lu tion , 707. 
defects, 214, 709. 
d ie -. Seo D ie-casting. 
difficulties, 128. 
gates, cross-section , 88. 
gatin g , 574, 577 ; d e fec ts  eausod by  

im proper, 577. 
industry o f E uropo & U .S .A ., 317. 
perm anent m ould, for  serów knobs, 

374.
p lant, oxh ib ition , 320. 
pouring tim e, 88. 
pressure. Seo D ie-casting. 
stresses, 215. 

Casting of—
A lum inium , 4 7 1 ; cau ses o f fa u lts , 574 ; 

com p lica tcd  shapos, 4 1 3 ; offect of 
y ib ra tio n  o f m ou ld , 573 ; ilu xes, 18 ; 
in to  rotors in  short c ircu itod  e lect. 
m o to rs in  ro ta tin g  m agn etic  field , 374 ; 
p isto n s, 575 ; rev iew , 0 4 8 ; tech . & 
oeonom ic p o in ts  o f v iow , 5 7 3 ; th ick - 
w alled  d iscs & p la tes , 574.

A lum in ium  a lloys, 88, 215, 471, 7 07 ;  
A .F .A . recom m en ded practico , 5 2 ;  
cau ses o f fa u lts , 471, 574 ; ch ill-, 317 ; 
gas trca tm on t, 573 ; in to  sh e lls , Scc., 
for  rubbor footw aro m an u f., 317 ; 
nitrogen  trea tm en t, 574 ; p a ten ts, 
5 7 3 ; p isto n s, 7 0 8 ; progress, 573, 
708 ; royiew , 048 ; sand-, 317 ; shrink- 
ago du rin g so lid ifiea tion , 707 ; trough, 
471.

A lu in in iu m -bronzes, 148, 708. 
A lu m in iu m -m agn esiu m -n ick el a lloys, 4. 
B earing bushes, 374. 
B earings, 374. 
B eryllium  a lloys, 148.
B rasses, 18 ; book , 2S 5; d efects  eausod  

b y  incorrect uso o f p h osp h or-cop p er  
deoxid izor, 5 7 5 ; sand-, a n a ly s is  of 
d ofects , 271.

B ronzes, 8 9 ; an c ien t, in  G erm any, 471 ;  
condenser covor, 271 ; d ofects  caused  
b y  incorrect uso o f ph osph or-cop per  
deoxid izer, 575  • m an ipu lator for  
h yd rau lic  te s t  o f 30 a tm ., 471 ; proyen- 
tio n  o f p orosity , 5 7 5 ; sand-, an a lysis  
of d ofects, 271.

Copper, d eox id a tion  w ith  bery lliu m , 52. 
Copper a lloys, 8 9 ;  offect o f gaseB on 

prodn. o f p ores, 170.

Casting o f—  
Copper-nickel a lloys, roviow , 050, 
Copper-silicon a lloys, 575. 
D en ta l a lloys, 88.
E lektron, 171, 413, 708.
G un -m etal, 214 ; pum p p arts , 575. 
H ydronalium , 171, 413, 708. 
L ead-bronzes, 708 ; bearings in  ro ta tin g  

m a gn etic  fiold, 318 ; I .B .F . recom - 
m on d ation s, 318, 708. 

L ead -m agn esiu m  a lloys, 150.
M agnesium , roview , 048.
M agnesium  a lloys, 18, 88, 3 7 4 ; A .F .A . 

recom m onded p ractice , 4 l 4 ; for  
aero ongin es, 472 ; rojccts, 472 ; re- 
y ie w ,0 4 8 ;  sand-, 319. 

M anganese-bronze, 214.
M onel m eta l, 89. 
M untz m eta l, se le c tio n  o f m ou ld , 171. 
N iokel-brasses, 413. 
N on-ferrous m eta ls  & a lloys, largo 

p icces, 214.
P an ta l gratin gs, 574.
P h osphor-bronze, 89 ; for b ea tin g  bars  

of hollander ro lls , 215.
P iston s, M ahlo process, 318.
P latin u m , 88.
Propellers, snap-fiask  m eth od s, 575. 
Shirugin bronze, 319.
Silum in , 707 ; royiew , 297 ; th ick -w a lled  

d isc s  & p la tes , 574.
S ilum in-G am m a, 30, 390, 500.
Steels, roport o f  Iron  S tee l In st . C ttoe., 

572.
Castings,

book, 023 (review ).
cleaning. See C leaning, S an d-blasting, 

&c.
cooling in  m ou ld , 572. 
design , 712.
d im ensional changes, 572. 
gra in -size , refinem ent, 413. 
kin etic differences b etw een  w orked m eta l  

&, 301, 457. 
m aterials, d eye lop m en t, 88. 
porosi ty ,correction  w ith  B ak elito  yarn ish , 

4 7 1 ; p reyen tion , 573. 
radiology. Seo R adiology. 
repairing, 214.
shrinkage, effect o f  te s t  con d ition s , 352, 

513.
soundness, factors influencing, 170. 
uses, 02.

Cathode, o x id a tio n  processes a t, 089. 
Cathodic sputtering. Soe S pu tterin g . 
Cayitation, 309, 072.

effects of surface tension , & c., 543. 
hydraulic, m echanism , 543. 

C em entation (sco a lso  DiJJusion), 
book , 431. 
by a lum in iu m , 207. 
by antim ony, 207. 
by beryllium , 200, 547, 0S3. 
by m an ganese, 11, 207. 
by titanium , 100. 

Cem entation o f—•
Copper, b y  a lum in iu m , 2 0 7 ; b y  an ti-  

m on y, 2 0 7 ; by bery lliu m , 2 0 0 ; by  
m an ganose, 11, 207 ; by titan iu m , 
100.
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Cem entation o!—

Ferrous a lloys by  boryllium , 547, 083. 
Iron, by  a lum in iu m , 207 ; by  antim ony, 

2 0 7 ; by  boryllium , 200, 0 4 7 ; by  
m an ganese, 11, 207 j b y  tita n iu m , 
100.

N iekel, b y  a lum in iu m , 207 ; b y  borylliu m , 
20 0 ; b y  m an ganese, 11, 207 ; by  
tita n iu m , 100.

Centrifugal casting , n d van tages, 171.
Centrifugal casting of—

B ronze, goars, 413 ; tu b es , 52. 
C hrom iu m -iron-n ickel a lloys, 90.

Ceralum in. Soo A lloys.
■ Ceramic m aterials, jo in in g  m e ta ls  to , 000.

Cerium, 
deposition. Seo D eposition . 
detection . Seo A n a ly sis . 
estim ation . Seo A n alysis . 
film s, ovap d ., o p tica l co n st., 502. 
la tt ic e  structure, 359. 
m agn etic  susceptibility , 032 ; rela tion  to  

te m p ., 109. 
polym orphism , 2. 
sta te  in  m eta lla ttic e , 109.

Cerium a lloys. Soe A lloys.
Cerro-m atrix. Soo A lloys.
Cetal. Soo A lloys.
C hem ical apparatus, book , 2S4.
Chem ical engineering m atoria ls, 330, 005  

(soo a lso  A llo ys  & under riamos of 
m eta ls).

C hem ical industry, 
inorganic, book , 103. 
m aterials for, 181, G05, 743, 744. (Seo 

a lso  A llo ys  & undor n am es o f m otals.)
Chem ical plant, d irectory  o f m anufacturers, 

228.
Chem ical properties. Seo under specific  

properties.
C hem ical synonym s & trade nam es, book, 

025 (rem ew).
Chem istry,

applied, d ic tion ary , 104. 
books, 285, 010, 845. 
constants, books, 184, 383. 
dictionary, 432.
Progress, books, 020 (reviews). 
reference books, 102, 288 (rcview ), 431, 

014. 
tables, 104.

China, 
bauxite in , 008. 
early m etallurgy, 98, 135.

Chromium,
colouring. See Colouring. 
corrosion. Seo Corrosion. 
deposition. Seo D eposition . 
ductile, 109.
electrodeposits, crysta l or ien ta tion s, 005 ; 

offect o f annoaling, 653 ; hardness, 70 ;  
on  copper sing lo  crysta l, electron  
diffraction  an a ly s is , 3 90 ; so ly . of 
hyd rogen , 70. 

estim ation . Soe A n a ly sis . 
film s, ovap d ., structuro, 488. 
m agn etic susceptibility, 385. 
m inerals, s ta tis tie s , 014. 
occurrence, 95, 735. 
passiyity, 237.

Chromium, 
polishing. Soo Polish ing. 
powder, properties o f m e ta l rolled  from  

sin tored , 109; pure, prepn., 109. 
reaction w ith  acid slags, 148. 
reaction w ith  Cr20 :„ 173. 
separation. Soo A n alysis . 
sta tisties, 008. 
uses, 95, 735.

Chromium alloys. Soo A llo ys.
Cider,

corrosion by. Seo Corrosion. 
resistant m aterials, 542.

Clad m etals, 083 (soo also undor nam es of 
m otals).

Cladding o f s te e l ro lls , 727.
Cleaning (soo a lso  Degreasing), 

agen ts, 592.
books, 100 (review ), 611. 
colloidał & surface aspects, 592. 
developm ents, 200. 
electro ly tic, 722. 
for p la tin g , 21, 323.

Cleaning of—
A lum inium , 130; brew ery ocjuipm ent 

170; d a iry  p lan t, 133.
C astings, 709.
Copper, 130.
D airy p lant, 130, 133, 477.
T in, 130.
Tinned m etals in da iry , 477.
Z inc, 130.
Z inc-coated m etals, 592.

Coal(s) (soo a lso  F uels),
B ritish, analysos & u ses, 19, 129, 172. 
classification  b y  rank, A .S .T .M . ten ta -  

t iv e  sp ecifica iion s , 54 , 710.
-o i l  m ixtures, 710.
powdered, firing, 64 ; in  m eta l in d u stry , 

582.
properties, d e tn ., 129. 
sam pling, yariab les, 710. 
testin g , 273. 
unburnt carbon, 54. 
u tilization , 273.

Coating of m etals. See D eposition , Oal- 
van izin g , S p ra y in g , T in n in g , &c. 

Coatings. See D eposits.
Cobalt, 

afflnity of m eta ls for, 051. 
carburization in  m ix tu rcs o f CO & CO., 

rato , 510. 
chem istry, book , 330 (remew).
Curie constant, offect o f th erm al yaria- 

t io n s  o f m olecular field , 290. 
decarburization, rato, 510. 
deposition. Soo D eposition . 
deposits on copper sin g lo  cry sta l, 

electron  d iffraction  an a lysis , 390. 
detection . See A n a ly sis .  
electrical resistance, effect o f tem p .,

338.
estim ation . See A n a ly sis .  
la ttice  spacing, offect o f te m p ., 338. 
m inerals, s ta tis tie s , 014. 
oxidation a t  h igh  tem p s., x -rav  stu d y , 

535.
photoelectric em ission , 338. 
separation. Seo A n a ly sis . 
sta tisties , 00S.
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Cobalt,
structural dem agnetizing factor, tem p .

va r ia tio n , 635. 
therm al energy, chango duo to  m ag- 

n o tiza tio n , 194. 
therm al expansion, cooff., 338.

Cobalt a lloys. See A lloys.
Coercive force (soo a lso  A llo y s  & under  

nam es o f m otals), 
theory, A k u lov ’s , oxporim ontal to s t, 116. 

Cohesion (see a lso  undor nam os o f m eta ls), 
application  of T hom as-F erm i m ethod,

111.
relation  to  p la stic ity , 498.

Coining, 322.
Coke (soo a lso  F u ch ), 

kindling properties, 321. 
te stin g , 273. 
u tiliza tion , 273.

Cold-shortness, 196.
Cold-worked m otals & a lloys. Sce A lloys  

& undor n am es o f m eta ls .
Cold-working (seo a lso  undor n am es of 

procossos), 
books, 64, 185.
depth, x -ray  m oasurem ent, 322. 
recovery from , 2 4 2 ; rov iew  o f recent 

w ork, 174.
Colouring, 593. 

principles, 21. 
so lu tion s, 219.

Colouring of—
A lum inium , 324 ; ox id e  film s, 545. 
B rasses, 2 1 9 ; b lack  fin isli, 5 4 8 ; effect.

o f  var iou s factors, 21,
Cadmium, 324.
Chrom ium , 324.
Copper, 219, 722 ; ch em ., b ook lot, 612. 
Copper a lloys, 722 ; ch em ., b o ok let, 612 ;

w ith  b lack  p iek le , 722.
Lead, 324.
P latin u m , 324.
R heniu m , 324.
Rhodium , 324.
Silver, 324.
Z inc, 478, 593.

Colum bium . Seo N iobium .
Com m utator bars, m ater ia ls  for, 179. 
Compounds, in term eta llic . Seo AUoys. 
Compressibility (see a lso  undor n am es o f 

m otals), 
at h igh  pressures, 3S7, 388. 
corrections of d ata , 356. 
high , com bined w ith  h igh  shear stress, 

effects, 2.
Compression strength  (seo a lso  A lloys  & 

under nam os o f m eta ls), 
sta tic  & dynam ie, o f som e m eta ls , 144. 

Condenser tubes (see a lso  A lloys), 
alloys for, 4. 
c lean in g , 537. 
corrosion. Seo Corrosion. 
developm ents, 328, 537. 
m anufacture, 589.
surface, m ain  cau ses o f dam age, 310. 

Conductivity. Seo Electrical con du ctiv ity , 
Su pcrconductiv ily , &. Therm al conduc- 
tiu ity .

Conductors, stead y  currents in , th eory , 647. 
Constantan. See A lloys.

Contact poten tia l,
relation, to  con d ition  o f  s tr a in o f  surface, 

448 ; to  onorgy o f om orgonco, 448. 
review , 448.

Contact poten tia l diflerence (seo a lso  undor  
nam es o f m otals), 

m easurem ent, 243.
Contact resistance, 405.
Contacts, 

m aterials, 97. 
theory, 061.

Contracid. Soo A lloys.
Copper,

action  of arsenie trichloride, 204. 
action  on photographic p la te, 293. 
adsorption of deuterium  a t Iow pressures, 

30.
adsorption of hydrogen a t Iow  pressures,

30.
afllnity of m eta ls for, 651. 
an alysis . Soo A n a ly sis . 
an cien t, m icrostru cture, 251, 663. 
annealed , d u c t ility , anom aly , 490. 
ann ealing. Seo A nnealing. 
anodic behaviour in  aq. so ln s. o f ortho- 

ph osph oric  ac id , 117, 396. 
arsenical, in  pro-C liristian ora, 227. 
atom ie h ea t, 493. 
bism uth in , 265. 
book, 617.
bus-bars, book , 6 1 2 ; chann el sec tio n s, 

280.
cable, A .S .T .M . ten ta tiv o  sp ecification s, 

60.
cast, roports o f A .S .T .M . c tte o ., 179, 735. 
casting . Seo C asting. 
cem en tation . Seo Cem entation.
-clad  sheets, properties & u ses, 587.
-c lad  steel sh eets, te n s ile  prop erties, 605. 
c lean in g . Soo Cleaning. 
coatin g  o f bo iler  lm tch es, te s t  o f m et hods, 

546.
cold-w orked, d o n sity  & onergy changes, 

359, 663. 
colouring. Seo Colouring. 
conductors, A .S .T .M . te n ta tiv o  speoi- 

fications, 739 ; annealed , B rit. s ta n 
dard specifieation  for d im en sion s of 
varnished cam bric-in su lated , 179, 183; 
steo l-eored , 735. 

consum ption, b y  a u tom ob ile  ind ustry , 
60 ; in  U n ited  K in gdom , 0 1 1 ; pam p h 
le t ,  284.

-copp er oxide rectifiers, 281. 
corrosion. Soo Corrosion. 
creep, 498. 
crystallization , 663.
-cup rou s oxide-copper c e li, th erm o. 

e .m .f., P o ltier  h e a t & p h oto -e .m .f., 31, 
237.

cylinder heads, cast iron  com bin ed  w ith , 
60.

dam p courses, 22. 
data, rev iew , 30. 
deposition. Seo D eposition . 
detection . Soo A n a ly sis . 
developm ents, rev iew , 22, 735. 
diam agnetism , 1.
diffusion, in to  zinc s in g le  cry sta ls , rate, 

250, 522 ; o f z inc &, x -ray  s tu d y , 529.
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Copper,

diffusion of deuterium , 441. 
diffusion of hydrogen, 30, 290, 441. 
diffusion of w ater yapour, 631. 
dom e o f p lan etarium , 60. 
dye k e tt les , 006. 
dynam ie rupturing tests, 701. 
effect on insu lating  o ils, 101, 111. 
effect on m ilk , 482, 483. 
effect on yeast, 281. 
elastic  constants, 292, 632. 
elastic  lim it in  im p ression  to s t, 268. 
electrical resistance, 339 ; o f w iro a t high  

frequencics, ro lation  to  d .c . rosistnnee, 
142.

electrodeposits, offect o f ann ealing , 553 ;  
on coppor s in g le  cry sta l, electron  
diffraction  an a ly s is , 3 96 ; on iron , 
e lectron  d iffraction  s tu d y , 2 5 2 ; on  
sing lo  crysta ls , oloctron d iffraction  
a n a ly s is , 396. 

electrodes, o x id a t io n r o a c tio n sa t , 265 ; ro- 
ta t in g , o lectric  dischargo betw ocn, 690. 

electrom etallurgy, book , 616. 
electrotherm ic hom ogeneous effect, 632. 
endurance, 700. 
estim ation . Sco A n a lysis . 
etched surfaces, K ik u clii lin os, 664. 
eyaporation in  yacuum , 643. 
film s, o lect. rosistan co, changes duo to  

charging, 637 ; ovap d ., s tru ctu re , 48S, 
527 ; sputtered , ring phenom onon, 644 ; 
tliin , /3-ray reflection , 73. 

firebox p late, fa ilu re, 490. 
firebox stays, lo co ., nocossary c o n d itio n s  

for use , 280, 601. 
for cartridges, &o., in sp ectio n , 213. 
forging. Sco Forging. 
forgings, p roperties  & u ses, 56. 
free surface energy, a lter a tio n , 643. 
heat transfer coeff., 345. 
heat-treatm ent. Soo H eat-treatm ent. 
houses, 179.
im pact tests a t low  tem p s., 268, 702. 
im pact torsion, 169. 
in  architecture, 95, 735. 
in  beet sugar p lant, 537. 
in  building, 60, 95 ; con tro l in  G erm any, 

601.
in  dyeing m achinery, 98. 
in  e lectrical industry, con tro l in  G erm any, 

601.
industry, royiow of devo!op m ents, 608. 
inelastic scattering of electrons, 645. 
in tem a l shear stress in  co ld -tw isted  rods, 

701.
in tem a l stress in  cold-draw n rods, offect 

of annealing, 55, 322, 719. 
ion ization  of hydrogen in  con tact w ith , 1. 
jo in ts (in  tu b es), fa tiguo , 222. 
lead-coated  sh eets, A .S .T .M . ton tatiyo  

specifications, 62. 
m agn etic susceptibility, 30. 
m etallography, A .S .T .M . reeom m ended  

practice , 39 ; oteh ing, an od ic, 116, 117, 
396 ; polish ing, 75 ; polish ing, e lectro 
ly tic , 116, 117, 357, 396. 

m etallurgy, progress, 608. 
m icrocrystals, dotn. o f num ber by x-rays, 

358.

Copper,
m icrostructure, effect o f som o m eta ls , 

142.
m olten , d isso ln . o f iron, m anganeso & 

forro-m anganoso, 2 9 8 ; ox id a tio n , 
642 ; y isco s ity , 345. 

m oulds, 328, 616.
optical constants, effoct o f p o lish ed  su r

faco, 490.
ores, French rosources, book, 138;

s ta tis t ic s , 614. 
oxidation, a t h igh  tem p s., 535 ; a t high  

tem p s., offect o f im p u ritio s , 535 ;  
at high tom p s., rato, 535.

OXide film s on , cathod e-ray d iffraction  
stu d y , 148 ; oloctron d iffraction  stu d y , 
527 ; on p o lished  surfaces, 664. 

oxygen-free, proportios, 71. 
oxygen in , hydrogon-annoal te s t , 71 ;

roviow , 30. 
painting. Soo P a in tin g . 
patina, artificia l, 722 ; ar tificia l, prodn., 

593.
perm eability to  hydrogen a t h igh  p re s

sures, 142. 
photoelectric effect, d irec tion  o f p o lar iza

tio n  & so lec tiv ity , 045. 
pickling. Seo P icklin g. 
pipes, for w ater  sory ices, adyan tages, 

743 ; for w ator sorv ices, report o f D u tch  
cttoo ., 280 ; for  wator soryices, fr ic tion  
lossos, 2 8 2 ; gas  soryico, uso botweon  
m ain s & consum or, 7 3 5 ; jo in tin g ,  
m eth od s, 7 2 3 ; so ln . of m ota ł in  
d om estic  w ator su p p lio s, 601. 

plasticity , 144.
platinized gauzo for o x id a tio n  o f a m 

m o n ia , 735. 
polished, oxido layer on , 662. 
pressing. Soo Pressing. 
properties, roview , 30, 297. 
reaction w ith  atom ie hydrogen, 631. 
recrystallization, 358 ; d iagr., 525. 
refining. Soo R efining. 
resources, book , 231. 
rolling. Seo Rolling. 
roofs, 60, 95. 
scrap, trea tm en t, 473. 
secondary, 5 3 ;  book , 435 (revicw). 
separation. See A n a ly sis . 
sh eet, d u c t ility , on om aly , 490 ; form ing  

proportios, 302, 059. 
single crystals. Soo Sin gle crystals. 
slow -bend tests a t  low  tem p s., 268, 702. 
sm eltin g , p r im itiv e , 283. 
sorption, o f deutorium , 440 ; o f hydrogen,

440.
spraying. Soo S p ray in g . 
standard specifications, B ritish , 30. 
sta tistics, 228, 382, 431, 601, 608, 611, 

614 ; books, 138, 231 ; for G t. B rito in , 
99.

strength  a t h igh-tem perature, effect of 
som o m eta ls , 142. 

stressed, effect o f m o lten  soldor, 378. 
substitutes, for san itary  fittin gs , 226. 
test-p ieces, broken dyn am ica lly , x-ray  

s tu d y , 665 ; flow  con e , 127, 
therm al conductiv ity , 502 ; a t low  tem p s.,

441.
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Copper,
therm al expansion a t low  tem p s., 502. 
Thom son effect, 145, 295. 
tinned, p orosity  o f coa tin gs , effect of 

surfaco cuprous oxido, 303. 
tinning. Seo T in n in g . 
tubes, don ts, rom oval, 5 8 8 ;  oxtrusion . 

Seo E x tru sio n ;  fla tten in g , 4 1 7 ; for 
g a s  sorvico p ipo roplacom ont, 280 ; 
for rolrigerating in d u stry , 280, 418 ;  
ligh t-gau ge , B rit. standard specifica- 
tio n , 179, 183. 

uses, 95, 197.
vibration strength , im provom ont by  

addn. o f cadm iu m , 348. 
yiscosity , so lid , 144. 
w elding. Seo W elding. 
w ires, draw ing. Soo W ire-d ra w in g ; 

onam ollcd, uso & tes tin g , 134; for  
olect. con d u ctors, report o f A .S .T .M . 
cttoo ., 7 3 5 ; hard-draw n, ofTect of 
Limo on ton silo  properties, 031 ; report 
of A .S .T .M . c tto o ., 179; tro lley ,  
ton tativo  rov ision  o f A .S .T .M . spoci- 
fication , 00. 

w orking, 417.
w rought, roports o f A .S .T .M . c ttoo ., 179, 

735.
Copper a lloys. Seo A lloys.
Copper oxide rootifiers, offect o f m oeh. 

deform ation , 491.
Cores,

boxes, uso o f gypsum , 90. 
driers, 473.
effect of atm ospheric hum idity, 578. 
m oulding m achines, 580, 
oil-sand , offect o f c la y  on proportios a t  

olovated  tem p s., 319, 579, 710 ;
in  non-forrous in d u stry , 5 7 8 ; te s tin g , 
710.

sands. Sco R ejraclon j m aterials. 
shop costs, red n ., 578.

Corrosion (soo a lso  O zida lion , &c.), 
allotropy & , 258.
anodic, of m och. m ixturo o f m eta ls , 091. 
atm ospheric, 4 2 ;  o f non-ferrous m a- 

toria ls , report o f A .S .T .M . su b -etteo ., 
158.

bibliographies, 2 3 4 ; o f recont w ork, 399,
400. 

bim etallic , 250.
books, 234 (reuiew), 383, 019 (review ). 
by acids, G72.
by am m onium  nitrate solutions in  

liąu id am m onia, 205. 
by apiezon o il, 205.
by brines, 204, 400 ; (n atural, Spa-w ator), 

075. 
by butter, 226. 
by butterfat, 400. 
by carbon dioxide in  so ln ., 542. 
by cider, 542. 
by cream , 220, 460. 
by cutting oils, 206. 
by dyes, 398. 
by fa tty  acids, 200. 
by fly sprays, 674.
by fruit ju ices, 121; olTeet o f acid s, 9. 
by hot w ater, 20S. 
by hydrochloric acid, 533, 008.

Corrosion, 
by insulating o ils , 230, 540. 
by leather, 79. 
by liąuid Suels, 79, 80, 676. 
by liąuid organie binary system s, 673. 
by lubricants, 540. 
by non -electro ly tes, 541. 
by oils, 205, 208. 
by oleić  acid , 200. 
by petrol, S0, 363, 541. 
by Petroleum  products, cloanin g coppor  

str ip s  used  in  d o tn ., 400. 
by potassium  cyanide solu tion s, 108. 
by printing colours, 203. 
by products of com bustion, 398. 
by refrigerating salts, 075. 
by roofing fe lt, 540. 
by roofing paper, 539. 
by sea-w ater, S, 121, 158. 
by sodium  hydroxide so lu tion s, 158. 
by soils, 9, 10, 78, 258, 0 7 0 ; duo lo  

dissim ilar  m eta ls , 074. 
by solutions of sulphur in  hexan», 670. 
by stearic acid, 205. 
by sterilizers, 204.
by stray currents, 78, 459 ; m easurem en t, 

303; s tu d y , uso o f Schlum borger  
c ireu it, 79. 

by sulphur during yu lcan iza tion , 9, 256. 
by sulphur dioxido, 542. 
by sulphuric acid Solutions, 108. 
by tom ato ju ice , 150. 
by uneven aeration , 400. 
by vegetable ju ices & purśes, 075. 
by yinegar, 121. 
by w ash ing powders, 204. 
by w aste w aters, 542 , 076. 
by w aters, in  presence o f copper sa lt, 533 ; 

proyention  b y  yacuum  d eaeration , 
309. 

by w ines, 121.
by zero softened w aters, 676. 
by zinc chloride so lutions, 541. 
Com m ission A °ronautiąue pour l ’Źtude  

de la Corrosion, w ork o f, 303. 
congress, proceedings, 484.
Corrosion Com m ittee of Iron & Steel 

In stitu te, roviow  o f work, book let, 137. 
course of, obsoryations by  m eans of 

con tact photographs, 399. 
distribution, 679. 
drop test, 303.
D utch  com m ittee, a im s & w ork, 398. 
effect of deform ation, 39S, 399, 672. 
effect of heat-treatm ent, 398, 672. 
effect of lig h t, 362, 539. 
effect of tension , 258. 
electrolytic, report o f A .S .T .M . sub- 

c tteo ., 158. 
flu id-phase heterogeneous reaction, ph ys.

& chem . rela tion s, 077. 
galvan ic, report o f A .S .T .M . su b -etteo ., 

158.
in  anilinę dye industry, 675.
in  beet-sugar industry, 537, 538, 674.
in  ch lorination  of to lu en e, 674.
in  dyeing industry, 674.
in  ethylene chlorohydrin production, 121.
in  fibrę m anufacture, 541.
in  o il w e ll screens, 670.
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Corrosion, 

in  pea Processing, 9. 
in  Petroleum  industry, 80, 530, 075. 
in  rayon industry, 674. 
in  sugar industry, 5 3 7 ; im portanco of 

Pu  contro l, 538. 
in  sulphonation of phenols, 070. 
in  w ater-w orks, 122, 542, G70. 
in  w ineries, 121.
inhibitors, 121, 400, 401, 5 4 8 ; a lip h atic  

am in es, 309 ; bib liography, 548 ; or
gan ie , te sts , 543 ; organie, th eory , 205,
401.

in vestigation , app aratus & m eth ods  
used a t  W arsaw  In st . M et. & M eta llog .,
309 ; appn. o f m icro -an a lysis , 307 ; 
m eth od s, 42. 

loca l e lem ents, 400, 079. 
m echanism , 5 4 3 ; olcctroch om ical, 4 0 1 ;

pam p h let, 130. 
oxide film s, structure, 121. 
positive difference effect, 399. 
products, form  & d istr ib u tio n , 677;

(rust) oon stitu en ts , th osis , 28. 
protection against. Soo under yar iou s  

m othods, e.g. A nodie  ox ida tion , D c - 
po s itio n , O a lvan iz in j, P a in tin g , S p r a y 
ing, T in n in g , & c., & under A lloys  & 
nam os o f m otals. 

rate, factors determ in ing, 545. 
relation  to w ear, 258. 
reports, of A ssoc. Su isso  £ lc c t .  ctteo . 

(12th), 310; o f E loctrochem . S o c .c tteo .,  
398 ; o f Germ an ctteo . ( ls t ) ,  672 ; (2nd), 
669 ; o f Iron  & S tee l In st. c tte e ., 015. 

researeh, dovelopm ont, 6 7 9 ; R u ssian , 
679 ; uso o f m icroscopo, 402. 

review s, o f literatu ro  for 1935, 3 9 8 ;
of recent w ork, 400, 544.

T am m ann reaction  lim its, 257. 
testin g , appn. o f  m othods o f p h ysico- 

chom . a n a ly sis , 5 4 4 ; b y  sa lin ę  m ist,  
m od ifioations o f app aratus, 4 0 1 ;  
“  coloroscop ic  ” m othod, 544 ; im m or- 
sio n , 0 7 9 ; m ach in es, 10 ; M ylius, 
offoct o f w orking eon d ition s  on resu lts, 
4 0 1 ; o f m atoria ls for sa lt-w ator p ipę  
lin es , 5 4 1 ; rapid, 5 4 4 ; s im p lification  
of eon d ition s , 4 6 0 ; th in  test-p iece  
m othod , 544 ; T ó d t’s  m othod , 401. 

test-resu lts, s tandard ization , 544. 
tests, accelorated  & outdoor oxposuro, 

rela tivo  m orits , 259 ; standard , 544 ; 
standard ization , 159, 402. 

theory, 400, 543, 678, 6 7 9 ; e lectro 
chem ica l, 4 0 1 ; e lectroch em ica l, ro- 
v iow , 259. 

under cyclic stress. Soo Corrosion - 
fa tigu e . 

underground, 459. 
w ater-line, 677, 679.

Corrosion of—
Adm iro w eld s, 362.
Albrac condenser tu b os, 669.
A lelad k itch en  u ten sils , 534.
A lloys, offect o f deform ation  & h eat-  

troatm ont, 3 9 8 ; precip ita tion-h ar-  
doned , b y  ac id s , 120, 397, 3 98 ;  
rela tion  o f tox tu re, 3 0 9 ; tw o-p haso, 
258.

Corrosion o£—
A lm asilium  by  cidor, 542.
A lplataer, te s ts  by  Preeco’s  & by  

Schroibor’s m eth od s, 42.
A lum inium , 6 6 7 ; b y  ac id s, 156; by  

alcoh o ls  used for do-icing carburettors,
2 0 4 ; b y  am m onium  n i trato  so ln s. in  
am m onia , 2 0 5 ; b y  ap iezon  o il ,  205 ;  
by brinos, 4 6 0 ; b y  carbon d iox id o  in  
so ln ., 542 ; by  cau stic  soda , protectivo  
a ctio n  o f sod iu m  chrom ato, 5 4 5 ;  
by cidor, 5 4 2 ; by  cream  & bu ttorfat, 
4 6 0 ; by d ilu te  ac id s, 78, 2 0 3 ; by  
fa tty  ac id s, 205 ; by  foods & bovoragos, 
669; by  gases, 156; b y  hyd roch loric  
acid , effect o f p u rity  o f m eta l, 533,
6 6 8 ; b y  in d u st. w asto  w a ters, 542, 
6 7 6 ; b y  lią u id  fu o ls, 6 7 6 ; by  lią u id  
organie binary sy stem s, 673 ; by  n itric  
acid , 155; b y  potro i, 541 ; by  p o ta s 
siu m  cyan id e  so ln s ., 158; by  sa lt  
so lu tio n s, m ochanism , 155; b y  sea- 
w ater in  presenco o f coppor, 5 3 3 ;  
b y  storilo  so ln . o f g lu cose, 674 ; b y  
sugar syru p  from  pinoapplo chun ks, 
6 7 4 ; by ta p  w ator, 120; by  w ators, 
459 ; b y  w ators in  presonco o f coppor, 
533 ; by  w inos, 121 ; b y  z inc chlorido  
so ln s ., 541 ; contg . m agn esium , form a
tio n  o f p ro tcctivo  film s, 397 ; offect of 
doform ation , 399 ; offect o f l ig h t, 362 ; 
offect o f  m agn esiu m , 668 ; effect o f 
rnanganoso, 668 ; effoct o f n on -m eta llic  
in c lu sion s, 67, 203, 5 3 4 ; effect of 
tita n iu m , 6 6 8 ; e le c tro ly tic , 158; 
in  potro leum  in d u stry , 6 7 6 ; in  
prosenco o f m ercury, 307 ; in h ib itors,
8, 78, 256 ; (puro m eta l), 307 ; roview , 
7 8 ; sprayed coa tin gs , 207 ; th eory , 
678 ; u ten s ils  by  food s, 21 ; w elded & 
rivoted  scam s b y  n itr ic  a c id , 5 3 4 ;  
w eld s, 362.

A lum inium  alloys, 397 ; b y  ac id s , 156 ; 
b y  ga ses , 156; b y  o ils , 2 0 5 ; by  
p etro l, 541 ; b y  potroi, protoctivo  
y a lu e  o f lacąuer, 80 ; by sa lt  so ln s .,  
156; by sea-w ater, com parison , 8 ;  
b y  sea-w ater in  prosenco o f copper, 
5 3 3 ; b y  w ators, 4 5 9 ; by  w ators in  
presonco o f coppor, 5 3 3 ; b y  w inos, 
121; e ffect o f p n  o f corrosiyo m edia , 
227 ; effect on m ech. proporties, 158 ; 
in h ib itors , 8, 78, 2 56 ; in v o stig a tio n , 
appn. o f m icro-an alysis , 307 ; k itch en  
u ten sils , 534 ; m echanism , 156 ; roviow , 
78 ; va lu o  o f lab . to s ts , 8.

A lum inium  bronzes, b y  yegotab lo  ju icos  
& pureos, 6 7 5 ; effect o f hea t-trea t-  
m en t, 509 ; te s ts , 158.

A lum in ium -chrom ium  a lloys, 147, 198.
A lum inium -copper a lloys, in  presonco of 

m ercury, 3 0 7 ; ox id a tio n  on hea tin g , 
42.

A lu m in iu m -m agn esiu m  a lloys, 73, 2 4 6 ;
rela tion  to  properties o f surfaco film s, 
534.

A lum in ium -m an ganese a lloys, 5 3 4 ; by  
cidor, 542.

A lu m in iu m -zin c  a lloys in  presonce o f  
m ercury, 307.
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Am brac b y  w in es , 121.
Anticorodal S by  sea-w ater, 8.
A n tim on y-lead  a lloys, b y  su lph ur d i-  

o x id e , 542 ; in  ch lor in ation  o f to lu en e,
674 ; tu bos by  tap -w ator, 257.

Bearing a lloys b y  lu orican ts, 540.
B ism u th -lead  a lloys, 258.
B rasses, 3 9 8 ; b y  ap iezon  o i l ,  2 0 5 ;  

by carbon d iox id o  in  so ln ., 5 4 2 ;  
b y  fa tty  ac id s, 2 0 5 ; b y  lią u id  fu els , 
676; b y  p etro l, 541 ; b y  w in es, 121 ; 
condonser tu b os, 536, 668, 6 69 ;
condonser tu b os, abn orm al, 5 37 ;  
effect o f d eform ation , 3 9 9 ; gas  
ap p lian ces, 2 04 ; h ea tin g  tu b es  in 
sugar in d u stry , 2 0 3 ; in  boot sugar  
p la n t, 5 3 8 ; in  pea p rocessin g , 9 ;  
in  sy n th o tic  rubber p lan t, 361 ; re la 
t io n  to  dogroo o f w orking, 157 ; sa lt- 
w ater p ip ing , 1 20 ; th eory , 6 78 ;  
tu b es connectod  to  cast-iron  vossel in  
w ater-w orks, 542, 6 7 6 ; tu bos in
sugar in d u stry , 537.

B ronzes, (an cien t), 251, 663 ; by  apiezon  
o il, 205 ; by lią u id  fu e ls , 676 ; by  o ils ,  
2 0 5 ; by  p o tro i, 5 4 1 ; b y  su lph ur  
d io x id o , 5 4 2 ; by  w in es , 121; filter  
s iev e s  in  w ater-w ork s, 542, 676 ; in  pea  
processing , 9 ; in  sugar in d u stry , 537 ; 
v a lv e s  in  o il refinory, 536 ; w eld s, 302.

Cables, underground, 78, 4 5 9 ; under
ground , uso o f Schlum borger c ircu it in  
s tu d y  o f e le c tro ly s is , 79.

Cadmium, by  z inc chlorido so ln s ., 541 ; 
sprayed  co a tin g s , 207.

C adm ium -coated iron & ste e l, atm o- 
sphoric , 157. 

C adm ium -zinc a lloys, 258.
Chromium, d ep o sits  on copper b y  cream  

& b u tterfa t, 460 ; film s b y  su lph uric  
ac id , 668 ; in  ch lorin ation  of to lu en e, 
674.

C hrom ium -iron a lloys in  ch lor in ation  of 
to lu en e , 674.

Coatings on iron  & steo l, roport of 
A .S .T .M . su b -c ttee ., 157.

C obalt-iron-n ick el a lloys (m odified),
516.

Condenser tubes, 157, 536, 668, 0 6 9 ;  
abn orm al, 537, 0 0 9 ; im p in gem en t
te s ts ,  537.

Constantan by apiezon o il ,  205.
Copper, (an cien t), 251, 0 0 3 ; b y  acids, 

150; b y  a lk a lis , 150 ; b y  apiezon  o il,
205 ; b y  carbon d iox id e  in  so ln ., 542 ; 
b y  d ilu te  aąu eou s reagen ts, 5 3 0 ;  
by D ro itw ich  Sp a brine, 6 7 5 ; by
fa t ty  a c id s, 205 ; by  food s & beverages,
669 ; by  in d u st. w asto  w aters, 542,
6 7 6 ; b y  in su la tin g  o ils ,  5 4 0 ; by
lią u id  fu e ls , 6 7 6 ; by lią u id  organie  
bin ary sy stem s, 6 7 3 ; b y  m otor fu e ls , 
3 63; b y  p o tass iu m  cyan ido so ln s., 
158; by  so ln s. o f su lphur in  hexan e ,
675 ; b y  sterilo  so ln . o f g lu cose, 674 ;
b y  su lph ur during v u lcan iza tion , 9, 
2 5 6 ; b y  su lph uric  a c id , 3 0 7 ; by
to m a to  ju ico , 156; b y  vegetab le  
ju ice s  & p u rćes, 6 7 5 ; by  w ines, 121 ;

Corrosion o!—  
Copper,

by zinc chlorido so ln s ., 541 ; dopond- 
enco o f v e lo c ity  on th erm al & m ech. 
p re-treatm en t, 256 ; effect of lig h t,  
3 6 2 ; effect o f P u  o f corrosivo m edia, 
227 ; e le c tro ly tic , 158; filter s iev o s  
in  w ater-w ork s, 542, 6 7 6 ; ga lvan o-  
graphs by  p rin tin g  co lours, 203 ; in  
h ot w ater  sy stem s, 258, 6 6 8 ; in  pea  
p rocessing, 9 ; in  sugar in d u stry , 537 ; 
sa lt  - w ater  p ip ing , 120; sprayed  
coa tin gs , 2 0 7 ; th eory , 6 7 8 ; w ator- 
lin o , 677.

Copper a lloys, by  D ro itw ich  Sp a brine, 
0 7 5 ; te s ts , 15G.

Copper-iron a lloys, 349, 432.
C opper-nickel a lloys, condonser tu b es, 

0 6 9 ; critica l r ev iew  o f recent w ork, 
3 9 8 ; roviow , 6 5 6 ; sa lt-w ater  p ip es,
120 ; te s ts , 158.

Copper-zinc a lloys, critica l rov iew  of 
recent w ork, 398 ; e le ctro ly tic , 79.

D uralum in, b y  acid s, 156; by a lcoh o ls  
used  for do-icing carburettors, 2 0 4 ;  
b y  carbon d iox id o  in  so ln ., 5 42 ;  
by gases, 156 ; b y  h yd roch loric  ac id , 
offect o f tem p ering , 156; by  0*9iV- 
hydrochloric ac id , rate, 120 ; by  o ils , 
2 0 5 ; b y  p etro l, 5 4 1 ; by  sa lt  so ln s .,
156 ; b y  sea-w ater, 8 ; by  sea-w ater in  
p resence o f copper, 533 ; by  w aters in  
presenco o f copper, 533 ; co ld-w orking, 
tem p ering &, 156 ; offect o f deform a
t io n , 3 9 9 ; offect o f sa lt-b a th  heat-  
treatm on t, 668 ; in  prosonce o f m or- 
cury , 307 ; in v e s tig a tio n , appn. of 
m icro -an a lysis , 307 ; n u ts  in  con tact 
w ith  brass s tu d s , 2 5 6 ; profiles, 
atm osph eric , 156 ; sh eet by  ac id s, 156 ; 
sh eet by  a lk a li so ln s ., 156 ; under load ,
156.

E lectrodeposits, a tm osp h eric , report of 
jo in t  c tte e . o f A .S .T .M . & A .E .S ., 672 ; 
by D roitw ich  Spa brine, 675.

Elektron, a t low  tom ps., 670 ; b y  leaded  
l ią u id  fu els , 308 ; by o ils , 205 ; effect 
of sea-w ater, book , 431.

E lektron AZM , b y  sea-w ater, effect o f  
l ig h t, 539 ; p reven tivo  treatm en t, 539.

Galvanized iron & steel, a tm osph eric ,
157 ; b y  d om estic  w ater  su p p lies , 671 ; 
b y  p etro l, p ro tec tive  va lu e  of lacąuer, 
80 ; b y  so ftoned  w aters, 676 ; b y  tap -  
w ater, 742 ; in  h o t-w ater  sy stem s, 
2 5 8 ; in  potrolcum  in d u stry , 6 7 5 ;  
sh eet , 459, 540, 671 ; sh eet, te s ts  by  
Preeco’s & b y  Schroiber’s m eth od s, 42 ; 
w ires & p ip es  in  greenhouses, 424.

H ot-w ater system s, 258.
Hydronalium , by  a lkalino so ln s., 5 3 4 ;  

by sea-w ater, 8, 534 ; w elds, 362.
Iron , b ook s, 234 (rcvicw), 620 (revieiv) ; 

by am m onium  n itra te  so lns. in  a m 
m on ia , 205 ; by  D roitw ich  Spa brine,
675 ; by  fa t ty  ac id s , 205 ; by  in d u st. 
w aste  w aters, 542, 6 7 0 ; b y  lią u id  
organie b inary sy stem s, 0 7 3 ; by  sea- 
w ater, book , 480 (rcvicw ) ; by  so ln s. 
of potassium  chloride con tg . sod ium
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Iron,
ch loride, p o tass iu m  chlorato & sodium  
h yd roxid o , 5 3 8 ; b y  sterilo  so ln . of 
g lu cose, 074 ; by  su lphur d iox id e , 542 ; 
b y  vegotab le  ju icos & pu rćes, 0 75 ;  
b y  w in cs, 121; b y  zinc chloride so ln s.,
541 ; offect o f d eform ation , 399;  
e lectroch cm ., in  m o is t & aerated  
m ed ia , 0 7 9 ; in  ho t-w ater  sy stem s,  
2 5 8 ; in  sy n th e tio  rubber p lan t, 301 ; 
rapid  te s tin g , 544 ; report o f A .S .T .M . 
c tte o ., 157, 100; th eory , 078.

Iron alloys, book, 020 (revictv);  o lcctro- 
ch em ., in  m o is t  & aerated  m edia , 079 ; 
m eta llograp hy , a tla s , 021 (rcvicw );
p oton tiom etric  in v o stig a tio n s , book , 
013.

K .S.-Seew asser b y  sea-w ator, 8.
L autal, b y  ac id s , 150 ; b y  ga ses , 150.
Lead, b y  am m onium  n itra te  so ln s. in  

am m onia , 2 0 5 ; b y  ap iezon  o il ,  205 ; 
b y  carbon d io x id e  in  so ln ., 542 ; 
b y  food s & bovorages, 009 ; by  in d u st. 
w asto  w aters, 542, 070 ; b y  in su la tin g  
o ils , 540 ; b y  p o tass iu m  cyan ido so ln s .,
158 ; b y  so ln s . o f p otassiu m  chlorido  
con tg . sod iu m  chlorido, p otassiu m  
chlorato, & sod iu m  liyd rox id e, 5 38 ;  
b y  w ater contg . lim e , 481 ; b y  w inos, 
121 ; cable-shoath , e le c tro ly tic , 157 ; 
cab lo-sheath , roviow , 3 0 8 ; cable-
sh eath  a t  bond straps, 2 5 0 ; cablo- 
sh eath  b y  ac id s , 538 ; cab le-sheath  by  
sa lt  so ln s ., 5 3 8 ; cablo-sheath  in  
m an h ole  wrator, 538, 0 0 9 ; cable-
sh eath  underground, 7 8 ;  offect of 
l ig h t , 3 0 2 ; e le ctro ly tic , 158; grids of 
Foró-typo b a ttery  p la tes , 2 5 7 ; in  
bu ild in gs, p reven tion , b ook let, 04 ;
in  ch lor in ation  o f to lu en e, 0 74 ; in  
tow er  process, 4 5 9 ; p ip es  by  spring  
w ater, 3 0 8 ; p ip es  b y  w aters, 5 38 ;  
sprayed  coa tin gs , 207 ; te s ts  b y  T ó d t’s  
m eth od , 4 0 1 ; tu b es  b y  tap -w ater, 
effect o f a n tim o n y , 2 5 0 ; w ater
p ip es , rev iew , 459.

Lead a lloys, bearing, 0 0 9 ; coatin gs on  
ste e l cy lin d ers o f firo extin gu ish ers,
009 ; p ip es  b y  w aters, 538.

L ead-bronzes, te s ts , 158. 
Lead-coated iron  & stee l, a tm osph eric, 

157. 
L ead -m agn esium  alloys, 150.
L ead-m ercury a lloys, effect of in tern al 

diffusion , 257.
L ead-tellurium  alloys in  ch lorin ation  of 

to lu en e , 074.
M agnalium , 049.
M agnesium , b y  a ąu eou s so lns. o f organie  

ac id s , border offect, 257 ; by  d ilu te  
acid  so ln s ., 157 ; b y  hyd roch loric a c id , 
rate , 308 ; b y  potro i, 541 ; b y  sod ium  
chloride so ln s ., 157; in  d ilu to  acid  & 
aą u eo u s sod iu m  chlorido so ln s ., 301 ; 
th eory , 078.

M agnesium  alloys, 3 9 7 ; b y  a lcoh o ls  
used  for do-icing carb urettors, 2 0 4 ;  
b y  brine, 157 ; b y  d ilu te  ac id  so ln s .,
157 ; by  sod iu m  chlorido so ln s ., 157 ;

Corrosion of—  
M agnesium  a lloys,

effect o f p ro tectivo  film , 5 3 8 ; in  
d ilu to  acid  & aąu eou s sod ium  chlorido  
so ln s ., 301 ; provontion , 310 ; sh eet by  
soa-w ater, 309.

M agnesium -m anganese a lloys, proven- 
tiv o  trea tm en t, 539, 070.

M onel m etal, b y  carbon d iox id o  in  so ln .,  
5 4 2 ; b y  cidor, 542 ; b y  lią u id  fu els , 
070; b y  w in cs, 121 ; in  ch lor in ation  
of to lu en o , 074 ; in  pea proccssing, 9 ; 
in  te x tilo  in d u stry , 745 ; sa lt-w ater  
pip in g , 120 ; w e ld s , 302.

N iekel, o y  apiezon  o il ,  2 0 5 ; by  carbon  
diox ido  in  so ln ., 5 4 2 ; by  D roitw ich  
Sp a brine, 0 7 5 ; by  sugar syru p  from  
pineapplo chun ks, 074 ; by  w in es , 121 ; 
e loctro ly tic , 158 ; in  p ea  processing, 9.

N iekel a lloys b y  D ro itw ich  Spa brine, 
075.

N ickel-brass in  pea processing, 9.
N iekel-bronzes, 350.
Non-ferrous m etals & a lloys, report of 

A .S .T .M . c tte e ., 158.
Pipes underground, 9, 10.
P lated s tee l, atm osph eric , 157.
P latinu m  gauzo, offect o f im p u r itie s  in 

m ixtu res  o f a ir  & am m onia , 257.
R egulus b y  o ils , 205.
Sereen w ire c lo th , a tm osph eric , 150. 
Sherardized iron & stee l, a tm osp h eric ,

157.
Silum in b y  sea-w ator, 8.
Silver, by  fa t ty  a c id s, 205 ; by  p otassiu m  

cyan ido s o ln s ., 158.
Soldered jo in ts in  sa lt-w ator p ipo lin es ,  

541.
Solders, by  apiezon  o il ,  2 0 5 ; effect of 

im p u rities, 308 ; in  pea processing, 9.
Solid so lutions, effect o f in tern al d iffu 

s io n , 258.
Sprayed m etals, 207.
Stainless steel, by  D ro itw ich  Spa brine, 

0 75; b y  sugar syrup from  p in eap ple  
chun ks, 074.

Steels, book , 234 (review ) ;  b y  acids, 
th eory  o f a c tio n  o f organie inh ib itora, 
2 0 5 ; by  ap iezon  o il,  2 0 5 ; by  cidor,
542 ; by  cream  & b u tter fa t, 4 0 0 ;  
by lią u id  fu els , 0 7 0 ; by o ils , 2 0 5 ;  
b y  p etro l, 5 4 1 ;  by  sea-w ator, rep ort, 
480 (rem ew ) ; b y  su lphur d io x id e , 542 ; 
b y  su lphuric ac id , te s ts  o f organie  
in h ib itors, 543 ; by  vogetablo  ju ices  
& purćes, 075 ; b y  w in es , 121; by  zinc  
chlorido so ln s ., 6 4 1 ; effect o f p n  of 
corro8ive m edia , 2 2 7 ; e lectro ly tic , 
158; in  b eet sugar p la n t, 537, 538 ; 
in  ch lorin ation  o f to lu en e, 074 ; 
in  petroleum  ind ustry , 075 ; in h ib itin g  
offect o f ge la tin , 0 07 ; in h ib itors , 
a lip h a tic  am in es, 3 09 ; pipo b y  cold  
w ater, p reven tion  by vacu u m  de- 
aeration , 309 ; p ipo by  s o ils , effect of 
brazing on copper p ipo, 074 ; report 
of A .S .T .M . c tte e ., 157, 100.

T in , a tm osp h eric , book let, 20 ; book let, 
1 85; b y  am m onium  n itra te  so ln s . in  
am m onia , 2 0 5 ; by  apiezon  o il ,  2 0 5 ;
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Tin,

b y  brinos, 4 6 0 ; b y  c itr ic  acid  so ln s., 
effcct o f a n tim o n y  & b ism u th , 670 ;  
b y  cloaners, 477 ; b y  D ro itw ich  Spa  
brino, 6 7 5 ; by  in su la tin g  o ils , 230,
540 ; by  storilo  so ln . o f g lucoso , 674 ; 
b y  w in es, 1 21 ; e le c tro ly tic , 158; in  
poa processing , 9 ;  roviow , 361 ;  
shcot b y  0 ' lN  hyd roch loric ac id , 543 ; 
sprayed coa tin gs , 207 ; w ith  form ation  
o f b lack  sp eck s, 671.

Tinned brass condenser tu b os, 157. 
Tinned copper, b y  cleanors, 4 7 7 ; by  

crcam  & b u ttorfa t, 4 6 0 ; screen  on  
w e ll filter b y  w ater  con tg . hyd rogen  
su lp h id e , 671.

Tinned pipes in  h o t-w ater  sy stem s, 258. 
T inplate, 42, 101; b y  acetic  ac id  so ln s ., 

3 9 8 ; b y  canned  p ears, 2 0 4 ; by  
cherries, offect o f ac id s , 9 ;  by  fru its, 
in fluence o f sugar, 9 ; b y  fru it ju ices,
670 ; b y  potro i, 80 ; b y  prunes, offect 
o f a c id s , 9 ;  offect o f sugar, 6 70 ;  
in  food in d u stry , b o o k let , 2 2 S ; 
m ilk  t in s  in  ocean tr a n s it , 5 39 ;  
w ith  form ation  o f b lack  speck s, 671. 

Tobin bronze by  w in es , 121.
Turbinę blades, 362. 
W elds, 362.
Zinc, by  am m onium  n itra te  so ln s. in  

am m onia , 2 0 5 ; b y  carbon d iox id o  in  
so ln ., 5 4 2 ; b y  d ilu te  ac id s , 204 ;  
b y  D ro itw ich  Sp a brine, 6 7 5 ; b y  
fa t ty  ac id s, 205 ; b y  m otor fu e ls , 363 ; 
b y  potro i, 541 ; b y  p o ta ss iu m  cyanido  
so ln s ., 158; b y  roofing paper sa td . 
w ith  tar  or asp h a ltic  b itu m in , 5 3 9 ;  
b y  storilo so ln . o f g lucoso, 674 ; 
b y  w in es, 121; b y  zinc ehloride so ln s .,
541 ; effect o f  a d d itio n s , 79 ; effcct o f  
l ig h t , 3 6 2 ; e lectrod ep osits , accelor- 
a ted  te s ts , 6 7 2 ; e le c tro ly tic , 158; 
gu tterin g  b y  roofing fe lt ,  540 ; gu tters  
& sh eets o n  b itum en-coatod  roofs, 362 ; 
in  p ea  processing, 9 ; sheot, to s ts  by  
P recce’s  & by  Schreibor’s  m eth od s, 42 ; 
sprayed  coa tin gs , 207.

Z inc a lloys, d ie -ca st carb urettors, 204 ;
d ie -castin gs , 158.

Z inc coated iron & stee l, atm osph eric , 
157. 

C orrosion-fatigue, 
allotropy &, 258. 
atm ospheric, 205. 
effect o f tem perature, 205. 
testin g , 567. 

C orrosion-fatigue of—  
A lum inium  a lloys, 567.
N iekel, im p roving resistan ce, 205. 
Propellers (aircraft), 672.
Steels, im p roving  resistan ce , 205.

Corrosion-resistant m aterials, 677 (see a lso  
A lloys  & under n am es o f m otals). 

for chem ical industry, 205. 
for propellers, 199.

Cracking. Seo I tite m a l s tress, Seaso?i- 
cracking, &o.

Craeks, d etection . Sco R adiology.
Crankshafts, failuro, 610.

Cream, a c tio n  on m otals. See Corrosion.
Creep, 144, 292, 498, 660 (seo a lso  A lloys  & 

u nder nam es o f m otals). 
design aspect, 498. 
in  bending, 292. 
lim it, ex isten co , 344. 
rate under con stan t lo a d , 498. 
test d ata , m oth od  o f a n a ly s is , 344 ;

u se in  eng. d es ig n , 343. 
testing. Seo T esting  & T estin g  

m achines.
Cronak process, 549.
Crotorite. Seo A lloys.
Crucibles. Seo R efractory  m ateria ls.
Crystal la ttice  (see a lso  C rysta l stru ctu re, 

A llo ys,  & under nam os of m ota ls), 
constants, ca lcu la tion  from  x-ray  p o w 

der ph otographs, 458, 4 5 9 ; d etn s. to  
ond o f 1935, 255 ; ofTcct o f d eform a
tio n , 3 5 9 ; preciso  detn . b y  D ebyo- 
Schcrrer m eth od , 8 ; precision , ca lcu la 
t io n , 306, 531 ; soo a lso  A llo y s  &  undor  
nam os o f m otals. 

cubic, iso tro p y  p lan es, 667. 
cubic close-packed , fine stru ctu re  of 

x-ray  ab sorp tion  ed ges, 666. 
dim ensions, offect o f c ry sta l s ize , 78. 
face-centred  cubic, m ech an ism  o f tra n s

form ation  in to  h exagon al c loso-packed, 
305, 397.

hexagonal close-packed , fino structuro o f  
x-ray  absorption  ed ges, 666. 

law  of m elting points & , 40 . 
of 0 -typ e a lloys, 304. 
param eters, m easurem en t, s im plified  

tech n ią u e , 41. 
potentia l distribution, 119. 
recoyery, law  o f  correspondiijg s ta te s , 

154.
relations con cem in g , 155. 
relationships, 119. 
spacing in  stra in ed  so lid s , 360. 
stability , 155 ; n o t exp lain ed  b y  T h o m a s-  

F erm i th eory , 111. 
stereoscopic pictures, 484. 
sym m etry, r e la tio n  to  s ta te s  of e leetron s,

119, 255.
Crystal structure (seo a lso  C rysta l la ttice , 

A llo y s , & under nam es o f  m eta ls), 
bibliographies, 5 3 2 ; (Jon,r-Juno 1936), 

667.
book, 190 (rcvicw ).
D ebye diagram s, ca lcu la tion  o f in ten s it ie s  

of in terference lin es , 41 ; o f p o lish ed  
sec tio n s, dotn . o f param oters, 459. 

Debye-Scherrer rings, exprossion  for  
w id th , 667. 

effect of deform ation, review , 531. 
graphic m ethod of study, 306. 
in yestigation , app aratus. See L abora

to ry  appara tus. 
m echanical properties & , 499. 
of a lloys, 3 6 1 ; book , 105 (review ). 
of electrodeposits, factors affectin g , 13. 
of m eta ls , book , 105 (rem ew ). 
superstructures. sy stem a tic  m eth od  of 

stu d y , 667.
W eissenberg photographs, ap p n . o f piano  

groups to  in terp reta tion , 2 5 5 ; equi- 
in c lin a tio n , app aratus for takjng, 315.
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Crystalstructure, 

w ith  defect la ttices, c lassifica tion , 305. 
x-ray analysis, book, 4 3 1 ; D e b y e -  

Schorror m eth od , o lim in a tio n  o f errors, 
300 ; o lim in a tio n  o f sy stom atio  orrors 
in  pow dor p h otograp h y, 468, 459 ; 
now  m othod , 200. 

x-ray  diagram s o f ro ta tio n , in d ex in g , 203. 
x-ray powder patterns, 300.

Crystallization (soo a lso  A llo y s  & undor 
nam es o f m ota ls), 

from  supercooled liau ids, thoory, 117. 
in  m ould, 572.
of a lloys, speed , offoct o f n u clo i, 271. 
of m eta ls free from  effect of influence of 

gravitation , 490, 003. 
of ternary eutectics, 525. 
rate , 303, 385, 380 ; do tn ., 343. 
theory, 497 ; book, 015.

Crystallography, d ietion ary , 432.
Crystals (seo a lso  A lloys  Sc, under n am es of 

m otals), 
aggregates, th eory , 359, 003. 
b ent, Lauo pattern s, ca lcu la tion , 120. 
B rillouin  zones, th eory , 301. 
com pressibility cooffs., ca lcu la tion , 528. 
dendritic, grow th , 41. 
draw ing, u sin g  gnom onie projeotion , 250. 
ell'ective radii of atom s & ions, 305. 
e lastic ity , m ath . th oory, 33. 
flbre diagram s, 300.
grow th, in motał vapours, 72 ; suBpen- 

sion, relation botweon crystal dofocts 
&, 119; thoory, 5 2 0 ; soo a lso
R ecrysta lliza tion , &c. 

hexagonal, four eo-ordinato  system  of 
crysta llograp liio  description applied  
to ,  41. 

id ea ł, 250.
inner potentia l, dotn. from  oloctron  

d iffraction , 119. 
interference phenom enon in  p assago of 

fa st electron s, 037. 
la ttice  constants. Seo C rysta l lattice. 
m acro-, structuro, 119. 
m etallic, boundaries, critica l rev iew , 457. 
m icro-, dotn . o f num ber by  x -rays,

358.
orientation , d e tn ., back-reflection  Lauo  

m othod, 4 1 ; dotn. w ith  W oissenberg  
x-ray  goniom otor, 300. 

particles, dotn. o f s ize  & shapo b y  x-rays, 
301.

p lastie deform ation. Soo P la stic  dc-
fon n ation . 

plastically-deform ed, structuro according  
to  Lauo pattern s, 255, 528. 

plasticity , 32, 3 3 ; varia tion  w ith  tem p ., 
33.

pole-iigures, draw ing, M cLachlan m a 
chino, 370, 410. 

rea l, 250.
single . Seo S in g le  crysta ls. 
structure factor, & e lectron  d en sity

formulu1,, book , 0 1 0 ; graphs, 007. 
structure theory, 305. 
surfaces, d iffraction  & roflcction o f

m olecu lar rays, 449. 
veining structure & sub-b ound ary s tru c

turo, 003.
3 N

Crystals,
w ave-fun ctions, sym m etry  properties, 

301.
x-ray reflections, broadoning b y  stra in , 

300 ; effect o f tem p ., th eory , 120, 469 ;  
thoory, 301.

Cupping tests. Soo T estin g  & T esting  
machincs.

Curie constant, offoct o f th erm al yar ia tion s  
of m olecular field , 290.

Curie point (soo a lso  A lloys  & undor 
nam os of m otals), 

determ ination b y  rad ioactivo  m eth od , 7.
Cutting (soo a lso  M ach in ing  & undor nam os 

of m achin ing procosses), 
autogenous, 170. 
bibliography, 480 (reneto).
“  built-up edge,”  592. 
dietionary, E n g lish -R u ss io n , 017. 
fiuids, perform ance, 323. 
m aterials, com pn s., 20 ; se lec tion , 20. 
oils, a c tio n  on  m ota ls. Soo Corrosion ; 

d etn . o f corrosivo p roperties, 200 ; 
p rccau tions in  changing ty p e , 20. 

o xy-acety len e, 730 ; book , 025 (reińew ). 
speed, ineroaso by new  form  o f nozzlo, 

b ook lot, 485. 
use of natural gas, 172. 
w ith hard alloys, book , 185; speed s, 

219.
Cutting tools, 

cem entcd carbide, uso , 93. 
hard m eta l, econ om ica l w orking, 270. 
sparks from , c sp lo s io n  liazards, 721. 
tungsten  carbide, d u rab ility  te s t ,  377.

Cyanide poisoning, 090. 
Cylinders,

w ear, 122, 133 ; in  m otor onginos, 070.

D airy,
m aterials for p lan t, 181, 220 (soo a lso  

A llo y s  & undor n am es o f m otals), 
Products, (!avour, effect o f motalB, 181.

D am ping, 
capacity, practical im p ortanee, 499, 041. 
term inology, 499, 041.

D ebye-Scherrer cam eras. See Laboratory  
a ppara tu s.

D eep-draw ing. Seo D raw in g.
D eform ation  (seo a lso  A lloys  & undor nam os 

o f m otals), 
plastic. Seo P la stic  deform ation. 
texture. Seo R olling texture, A llo ys, &, 

un der nam os o f m otals. 
transverse effects due to , in  co n d u ctiv ity  

o f m ota ls, 112.
D egassing of—  

M olten m etals, appn. o f u ltrason ie  w aves, 
388. 

N ickel-brasses, 270. 
Non-ferrous a lloys, 270, 271. 

D egroasing, 323. 
book, 011. 
electrolytic, o f sh eet, 131. 
health  hazards, 323.
SOlvent, 377 ; princip les, 592.

D ensity . Sco A llo y s  & undor nam es o f  
m otals.

D en ta l a lloys. Seo A lloys. 
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D eoxidation of—
B rasses, 3 1 0 ; d ofects  caused  b y  in- 

correct uso o f p h osp h or-cop p er, 575. 
B ronzes, 3 1 9 ; d ofects  cau sed  by  in- 

correct uso o f p h osph or-cop por, 575. 
N ickel-brasses, 270.
N on-ferrous a lloys, 270, 271.
Silver a lloys, 472, 709.

D eposition  (e lectro-),
action  of colloids, m ech an ism , 088. 
adhesion o f d op osits , 103. 
am pśre-hr. m eter m eth od, 555. 
anodes, p a ss iv ity , 089. 
b aths, a lk a lin e , con tg . e th an olam in es, 

124, 405 ; a lk a lin e , significanco o f 7311,
554 ; a n a ly sis , 5 5 5 ; d u st in , 0 9 0 ;  
filtra tion  practico , 103, 555 ; h eatin g,
555 ; lo s se s  by  “ drag o u t ,” 554 ; non* 
p oison ou s, 13 ; p n  d e tn ., 227, 308, 554, 
089.

books, 140 (review), 014. 
bright deposits, 13, 407. 
cathodic current distribution, 203. 
cathod ic film , con tro l, 407. 
control, 089.
current distribution in  b a th , 204. 
current losses, 308. 
cyanide baths, anod ic p a ssiv ity , 089. 
cyanide poisoning, 090. 
deyelopm ents, 84 , 404 , 555. 
effect of u ltrasonic radiation, 088. 
electrolytes, offect o f rosistanco 011 shapo  

of e lect. l in es  o f force, 400. 
film s in , ró le , b ib liography & rev iew , 

400.
for outdoor exposurc, 554. 
from  acid baths con ta in in g  tr iethan ol-  

am in e, 210, 400. 
from  m olten  sa lts , 311. 
from  non -aąueous so lu tion s, book , 432. 
futurę, 404.
generators, cures for trou b les w ith , 550  ;

m ain ten an ce , 550. 
h ealth  hazards, 323, 089. 
in  colour, 311. 
in  Europę, 555. 
industry, d evelop m on t, 555. 
irregularities o f deposits, factors in- 

fluencing, 84 , 204.
Journal of E lectrodepositors’ T echnical 

Society, 108 (rcview ). 
m achinery, 550. 
m etal rectiliers, 204.
m otion  of liąu id  round obstacle during,

088.
non-adhesive deposits, prodn ., 45. 
on alum inium  & its  a lloys, critica l  

rev iew  o f m eth od s, 402 ; rev iew , 554, 
084, 0 8 8 ; u se  o f a lum in iu m  p iekło  
“ C ,” 554. 

on castings, d ifficu lties, 553. 
on d ie-castings, 324, 722. 
on non-condueting surfaces, 125. 
on reflectors o f  a u tom ob ile  h ead ligh ts, 

554.
on stee l, br ittlen ess o f b ase-m eta l, 555.
overpotentials, 404.
passivity & , 089.
p itting , 403, 6S8.
power supply, 555.

D eposition (electro-), 
progress, 407.
racks, p ro tec tion , 555, 089 ; p ro tection , 

uso o f K orolac, 555. 
rem oval of deposits, w ith o u t a tta ck  on  

baso m eta l, 104, 407. 
research, a t  N a t. B ur. S tan d . (U .S .A .), 

088 ; in  G reat B rita in , 088. 
rheostats, m ain ten an ce , 550.
Seofoto process, 550.
th ickness of coatings, d e tn ., M eslc ’8 

chord m eth od , 125, 204. 
throw ing power, 44. 
to  specifications, 307. 
w eights, deposited, tab les , 308.

D eposition (electro-) of—
A lloys, 8 4 ; from  acid  so ln s ., 403, 0 88 ;

im p roved  m eth od , 553.
A lum inium , 208, 400, 0 8 4 ; F in k ’s

process, 550 ; from  fu sed  sa lts , 2 09 ;  
from  organie b a th s, 208, 4 0 5 ; on  
iron , 545 ; on N ick olin , 404. 

A lum inium  a lloys, 208, 405, 400. 
A ntim on y-lead  a lloys, 102.
Brasses, 2 0 2 ; bright d ep o s its , 4 07 ;  

from  a lk a lin e  so ln s ., significanco of 
p n ,  5 5 4 ; h ea lth , hazards, 0 8 9 ; in  
colour, 3 1 1 ; prior to  rubbor-coating  
steo l, 080.

Bronze, u sin g  b i-m eta llic  an od es, 8 2 ;
usin g  bronze an od es, 81.

Cadmium, addn. a gen ts , 0 84 ; barrel-, 
550 ; from  so ln s . con tg . co llo id s , x- 
ray  s tu d y , 2 5 2 ; in  co lour, 311 ; 
in  p recision  in d u stry , 4 0 2 ; in  U .S . 
N a v y , 123; on a lum in iu m  & it s  a llo y s ,
83, 210, 4 0 3 ; 011 s te e l, A .S .T .M .
te n ta tiv o  sp ecification s, 43, 135;
rev iew s, 123, 550 ; sp o ttin g -o u t, 43. 

C adm ium -copper a lloys, 403. 
C adm ium -zinc a lloys, 403.
Cerium, from  non -aqucous organie so l- 

v e n ts , 0 8 5 ; from  organie so lv en ts  in  
presence of reducing agen ts, 085. 

Chrom ium , b ook s, 107 (reuiew ), 140 
(revicw ), 287 (rcview ), 431 ; c a l
cu la tin g  chrom ie ac id  from  hyd ro - 
m otor rcad ings, 2 0 9 ; critica l c .d .,  
4 0 5 ; dofects, 0 8 5 ; dotn . o f free  
cyan ido in  so ln s ., 300 ; d evclop m en ts, 
rovic\vs, 82, 3 0 0 ; effect o f different 
co n d itio n s  on hardn ess & hydrogen  
co n ten t, 7 0 ;  effect o f  iron  in  bath , 
2 0 1 ; effect o f pressure, 085 ; fa ilure of 
d op osits, 2 0 9 ; for ou td oor oxposure, 
554 ; for w ear-resistanco, 81, 423, 550 ; 
from  chrom ie acid  b a th s, effect of 
sod ium  fluoride on  bright p la tin g  
rango, 1 0 1 ; from  chrom ie aeid  b a th s, 
m ecnanism , p am p h let, 1 0 2 ; from  
chrom ie ac id  b a th s, practical h in ts , 
209 ; hardness o f d op osit, effect o f 
acid  radicals, 4 3 ;  hardness of d e 
p o s it , effect o f bath  tem p ., 44 ; hard
n ess o f d ep osit, effect o f borato radical, 
43 ; h eavy  dop osits, 209 ; im portance  
of n ickel underlay, 080 ; in  autom obile  
in d u stry , 0 8 0 ; lam in ated  deposits , 
4 4 ; L istard  process, 5 5 0 ; on a lu 
m in iu m  & it s  a llo y s , 402, 4G 3;
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D eposition  (electro-) of—  

Chromium,
on au tom ob ile  bum pors, 593 ; on cali- 
b ration  instrum onts, 402 ; on gun  
barrol innor surfaces, 405 ; on interior  
surfaco o f h ollow  iron artic les, 080; 
on reflectors, 550 ; on sec tio n s, 550 ; 
on s te e l, A .S .T .M . ten ta tivo  specifica
t io n s , 44 , 135 ; on to o ls  & m ech. parts, 
0 8 5 ; on z in c , 5 52 ; organ ization  of 
w orks, 209 ; p orosity  o f d ep osits , 550 ; 
p ractical n o tes , 085 ; progress, 202 ; 
str ip p in g  d ep o sits , 5 5 0 ; te s tin g  of 
d ep osits , 12, 5 5 0 ; th eory, 300, 405,
402, 550.

Cobalt, bright d ep o sits , 311 ; from  
brom ides & iod idos in  m ix tu res  of 
w ater & a lcoh o l, 83 ; from  triethan ol- 
am ine so ln s ., 124, 405.

C obalt-nickel a lloys, 5 5 1 ; from  acid  
su lph ato  so ln s ., 209, 400 ; from  solns. 
con tg . tr ieth an olam in e, 210, 400.

Copper, bright d ep o sits , 407 ; for outdoor  
exposure, 5 5 4 ; from  am m oniacal 
so ln s ., 102; from  cyanido so ln s., 
im p ortan t factors, 2 0 1 ; from  tii-  
othanolam ino so ln s ., 124, 405 ; health  
hazards, 0 8 9 ; in  colour, 311 ; non- 
poisonou s bath s, 13 ; on alum inium  & 
i t s  a llo y s , 4 0 3 ; on cy lind er heads & 
v a lv e s , 0 1 ;  on  plastor o f P a r is , 311;  
streak y  d ep o sits , 550.

Copper-lead a lloys, 551. 
C opper-nickel a lloys, 403. 
C opper-nickel-tungsten  a lloys from  aquo- 

ous so ln s ., 307.
C opper-nickel-zinc a lloys from  cyan ide  

so ln s ., 300.
Copper-tin a lloys, 84. 
Copper-zinc a lloys, 403. 
E uropium , 551.
Gold, 080 ; m eth od s, 44 ; on  alum inium  

& it s  a llo y s , 5 5 2 ; on large surfaces, 
2G2 ; on s ilv er  thread, 417 ; practical 
h in ts , 300.

Iron  in  colour, 311.
Iron -n ick e l a lloys, 202, 55?.
Lead, from  cresol- & p h en olsu lphon ate  

b ath s, 202 ; from  flu osilica to  so ln s.,
402 ; on a lu m in iu m , 551 ; on iron  
chem . app aratus, 124 ; on s te e l, 551.

M anganese, 5 5 1 ; from  aąu eou s chloride  
so ln s ., 102, 405.

M olybdenum  from  aąu eou s so ln s ., 405, 
080.

N ickel, a n a ly s is  o f baths, 47 ; a n a lysis  of 
n ick el sa lts , 503 ; anod es, 103, 402,
403 ; a t  h igh  c .d ., practical h in ts , 307 ; 
bright d ep o sits , 300, 407, 551, 080 ;  
bright d ep osits , d iscu ssion , GS0; 
bright d ep osits , m erits  o f “  bright- 
n ess,” 2G2; detn . o f boric acid  in  
so ln s., 554 ; d evelop m en ts, review , 82 ;  
effect o f  cadm ium  sa lts , 552 ; e fiec t of 
oxid izin g  agen ts, 209 ; e ffects of 
variou s factors, 400, GSG; efiect of 
variou s factors on hardness o f d ep osit, 
162 ; engineering ap p n s., 687 ; failure  
o f coa tin gs, 209 ; for outdoor exposuro, 
554 ; form ation  & grow th o f p its , 463,

D eposition  (electro-) of—  
N ickel,

688 ; from  brom ides & iod id os in  
m ixtu ros o f w ater <fc a lcoh ol, 8 3 ;  
h oavy  d ep osits , 2 0 9 ; in  colour, 3 11 ;  
in  prosenco o f P a a l’s m ixturo , 6 80 ;  
on a lum in iu m , 2G2; on alum in iu m , 
Siom ons-Schuckert process, 103; on  
alum in iu m  & its  a llo y s , 402, 4 0 3 ;  
on alum in iu m  & its  a llo y s , B a llay  
process, 400 ; on au tom ob ile  bum pors, 
5 9 3 ; on cadm ium - & zinc-p lated  
s te e l, 101 ; on s te e l, A .S .T .M . tenta- 
t iv o  specifica tions, 44 , 135; on zinc, 
552 ; optim um  m eta l concn. o f so ln s., 
124; organ ization  o f w orks, 2 09 ;  
provontion of porosity  o f d ep osits , 087 ; 
progress, 2 0 2 ; progress in  past 10 
years, 82 , 202 ; roviow  o f m eth od s, 
12; sh eet, 5 5 1 ; sk in  d iseases asso- 
c ia ted  w ith , 2 0 9 ; standard baths, 
307 ; te s tin g  coatin gs on s te e l, 15.

N ickel-rhen iu m  a lloys, 552.
N ick el-tu n gsten  a lloys from  aąu eou s  

so ln s ., 307.
Palladium , p a ten ts, 307, 552.
P latinu m , 82 ; p a ten ts, 307, 552.
R henium , 552.
R hodium , 103, 552, 08G ; on  silver, 552 ; 

p aten ts, 307, 552.
Rubber, 5 4 9 ; on s te e l, prior coa tin g  of 

brass, 080.
Silver, 6 86 ; con tro l, 5 52 ; ofTect of 

co llo id s  on rate o f crystn . o f cathod ic  
d ep osits , 687 ; h istory , 552 ; im prove- 
m on ts, 367 ; n on -poisonous baths, 13 ; 
on alum in iu m  & its  a llo y s , 5 5 2 ;  
on largo surfaces, 262 ; th row in g  
pow er, 5 54 ; to  spooifications, 552 ; 
w hite & black  m od ification s, 311.

Silver -thallium  a lloys, 463.
Sodium from  sodium  su lp h ate , 463, 688.
T h alliu m -zin c a lloys, 103, 400.
Tin, 087 ; a s protection  aga in st nitrido  

hardening, 553 ; bright d ep osits , 407 ; 
from  a lk a lin e  stannato  so ln s ., 2 10 ;  
from  cyanido, o xa la te , & su lp h ate— 
su lphonato  so ln s ., 203 ; h istory , 103; 
on cast iron , 0 8 1 ; on w iro, 553.

Tungsten from  aąu eou s so ln s ., 307.
T ungsten phosphide, 103.
Z inc, 087 ; bright d ep osits , 44 , 203, 3G7, 

406, 407, 6 8 7 ; ca th od ic  current
d istr ib u tion , 203 ; control o f ąu a lity , 
0 87; d ifficu lties , 2 0 4 ; from  acid  
baths, s tu d y  o f a lu m in iu m -m crcu ry -  
zinc anod es, 103; from  aąu eou s zinc  
su lp h ate  so ln s., ca thod ic  polarization  
p o ten tia l, 12; from  brom ides & 
io d id e s in  m ix tu res  o f w ater & a lcohol, 
83 ; from  solns. contg . co llo id s , x-ray  
s tu d y , 2 5 2 ; from  triethan olam in e  
so ln s ., 124, 4 0 0 ; from  zinc su lph ato  
so ln s ., offect o f germ anium , 687; 
G raselli C hem ical Co. process, 2 03 ;  
in  colour, 3 1 1 ; on  alum in iu m  & its  
a llo y s , 83, 210, 403 ; on iron, diffusion  
of z in c , 0 4 4 ; on s te e l, A .S.T .M . 
ten ta tiy e  specifica tions, 44 , 135 ;
on w ire, 200, 553, G87.
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D ep osition  (electro-) of—

Z ircon ium  from  zircon yl su lp h ate , 403, 
688.

D eposits  (m etal),
e lectro-, a n a ly sis . See A n a ly s is  ; b right, 

13; b r ittlen ess , 4 0 7 ;  corrosion. See  
C orrosion ; c ry sta lliza tion , k in e tic s , 
m eth od  o f stu d y , 6 4 4 ; effect of 
ann ealing , 553 ; e lectron  d iffraction  
s tu d ies , 252, 3 9 0 ; exposure te s ts ,  
report o f jo in t  c ttee . o f A .S .T .M . & 
A .E .S ., 072 ; iraportance o f regu larity  
o f c rysta l s tru ctu re, 13 ; irrogu larities,
84, 2 0 4 ; p its , form ation  & grow th, 
403, 688 ; s ta te , 358 ; x -ra y  d iffraction  
a n a ly sis , 358. 

production m oth od s, a d van tagos, 404. 
protective va lu e , 547, 683. 
structure, book , 229. 
testin g , rela tivo  m erita o f accelerated  & 

outdoor oxposuro m eth od s, 259. 
th ick ness, d e tn ., on  iron  in stru m en ts, 

0 8 9 ; o n  w ire, app aratus for dotn .,
560.

D e tin n ing, m eth od s, 100, 231, 402.
D euterium ,

adsorption, by  copper a t low  pressures, 
30 ; b y  p la tin u m , k in etic s , 030. 

diffusion, through m eta ls , 243 ; through  
p latinum , 195. 

sorption, b y  copper, 440 ; by  p allad ium ,
441.

D evelopm ent organizations in  m eta l in 
du stry , 380.

D iam agn etic  susceptibility. See A llo y s  & 
under n am es of m otals.

D iam agn etism  & partic ie  s ize , 647.
D iam onds, in d u st. uso, 721.
D ictionaries (scientific &  technical), 

E n glish -R u ssian , 017. 
G erm an, 102, 232. 

D ie-castin g , 
alloys for. Seie A lloys, 
books, 65, 284,
dies, book , 2 2 9 ; changeab le  cores, 4 7 2  ̂

design , 53. 
difficulties, 170. 
in  U .S .A ., 320. 
in  U .S .S .R ., 472.
m achines, 5 2 ;  A m erican , 2 1 0 ; P o lak , 

90.
m ethods, 52, 712.
m oulds, 7 1 1 ; ration a liza tion , 375.
practical aspects, 210. 
report o f A .S .T .M . c t te e ., 171. 
review s, 272, 570. 
surface condition , 711. 
Sw iss w orks, 375. 
tem perature regu lation , 711. 

D ie-castin g  of—  
A lum inium , 90.
A lum inium  alloys, 577 ; cold-cliam ber  

p la stic  d ie-p ress m eth od , 172; poro 
s ity ,  472 ; review a, 88, 272. 

A lum in ium  bronze, vacu u m -, 215. 
B rasses, 272 ; d ie s  for, 320, 577.
Copper a lloys, 577. 
E lektron, 272. 
M agnesium  alloys, 88, 89.
N ickel-brass, S ch u ler -P o lak  process, 90.

D ie-castin g  of—
Z inc a lloys, 577 ; au tom ob ile  gr ille s , 577 ; 

d eve lop m en ts, 172, 577 ; in  U .S .A ., 
210, 3 2 0 ; U .S . w orks, 272.

D ie-castin gs (seo a lso  A llo y s  &  under  
n am es o f m eta ls), 

exposure & corrosion tests, 158. 
fin ish ing, 324, 722. 
inserts in , 320. 
inspection  m ethods, 49. 
porosity, 576, 711. 
report o f A .S .T .M . c tte e ., 711.

D ies, te s tin g , o p tica l in stru m en ts  for, 5G0.
D iffusion (see a lso  C em entation , A llo y s , & 

under n am es o f m eta ls), 
coefficients, & grain  m agn itu d es, 2 50 ;

depondence on gra in -size , 523. 
eauation , thorm odynam ic ex ten sio n , 522. 
in  m etal crystals, and  a tom ie  structure, 

78.
in  solid m etals, critica l roviow  & b ib lio 

graphy, 457, 001. 
of gases. Soe Oases & undor nam es of 

gases.
of solid m etals, rela tion  to  other proper

tie s , 355.
rate, dependence on crysta llograp hic  

orien ta tion , 250 ; rela tion  to  crystallo- 
graphic d irection , 522.

D ilatom eters. See Laboratory appara tu s.
D irectories, 027 (review s). 
D iseases,

occupational, contro l, 7 4 8 ; p reven tion , 
010.

D ow m eta l. See A lloys. 
D raw ing,

deep-, 9 2 ;  ca lcu la tion  o f th ick n ess & 
diam . o f p la tes , 7 2 1 ;  fa ilu res & 
d efects , 218 ; im p rovem en t o f ą u a lity  
of m eta l, 4 1 8 ;  m ater ia ls , desirab le  
q u a litie s , 275 ; m eta llu rg ica l asp ects, 
175, 218, 275, 4 1 8 ; m ovem en t of 
m o ta ł, 218, 7 2 1 ; o f cylind rical sh e lls, 
377 ; surface exp an sion  o f b lan k , 591. 

stripping & ejection  of pieces, 589, 
tu be-. See JTube-drawing. 
w ire. Seo W ire-draw ing.

D raw ing of—
A lum inium , deep-, 322, 418 ; deep-, test, 

370 ; sąuaro & rectangular veBselB, 20. 
A lum in ium  a lloys, deep-, 175.
Silum in, deep-, 587.
Silver sh eet , deep-, form ation  o f ears,

470.
Tubes. Soe Tu be-draw ing .
W ire. Seo W ire-draw ing.

D rilling,
fiuids, perform ance, 323. 
m ethods, 219.

D u ctility , te s tin g . See T estin g .
D ullray. See A lloys. 
D uralinox. See A lloys.
D uralite, Seo R efractory m ateria ls.
D uralplat, 

blisters on , 545. 
properties, 100. 

D uralum in. Seo A lloys. 
D uronze. See A llo y s . 
D usts, 

control system s, 748.
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D usts, 

industrial, book , 012. 
size freąuency curye, p h otoo lcet. ap- 

paratu s for d e lin ea tin g , 704. 
tox ic , 010.

D yein g ,
liąuors, corrosion  b y . Seo Corrosion. 
m achinery, vata  &o., m atoria ls for, 08, 

398, 000.

E lastic  a fter-effect, 32, 352.
in  disordered solid so lutions, th eory, 118. 
in  orderly crystals, 118.

E lastic constants,
of m onovalent m etals, ą u an tu m  m ech an i

cal ca lcu lation , 292. 
relation  to  a tom ie  forcos in  so lid s , 532.

E lastic  hysteresis, 499.
E lastic  properties. Seo A llo y s  &  under  

nam es o f m otals.
E lastic stab ility , th eory , book, 432.
E lastic stresses, x -ray  dotn ., 373.
E lastic structures, under rapid ly appliod  

load in g , 387.
E lastic ity  (soo a lso  A llo y s  & under nam os of 

m otals), 
book, 335 (rcvieiv). 
dynam ie, 50.
fundam ental equations, 387. 
m odulus, for sm ali strosses, 3 3 ; yar ia 

t io n  w ith  tom p ., 111. 
of crystals, m ath . th eory , 33. 
researeh, progress, 040. 
theory, 209 ; book , 138.

E lectrical conductiyity (see a lso  Electrical 
resistance, A llo ys, & under nam es of 
m etals), 

a t lo w  tem peratures, U  2. 
book , 102.
ot com pressed m eta l yapours, 34, 245. 
of film s in  o lectrosta tio  field , 030. 
of single crystals & polycrysta llin e  aggro- 

gatos, rela tion , 440. 
of transition m etals, th eory , 294. 
reyiews, o f litorature (1927-1935), 2 94 ; of 

recent w ork, 110. 
theory, m aeroscopio, 340.

E lectrical engineering, referenco book , 438  
(revicw ).

E lectrical heatin g , 
book , 185.
industrial, book let, 104.

E lectrical heating elem ents. Soo A lloys.
E lectrical industry, 

m aterials for, 482. 
m etallurgy &, 03.

E lectrical properties. Soo A llo ys  <fc undor 
nam os of m otals.

E lectrical resistance (seo a lso  E lectrical 
conductiv ity , A lloys, & under nam os of 
m otals), 

action  of lig h t, 244.
change in  longitudinal field, th eory  ,35,245. 
effect of pressure, 3 ; th eory , 294. 
inerease in  m agnetic field, 244. 
m easurem ent a s  fu n c tio n  o f tem p . by 

tw in  galvanom otor w ith  ph otographic  
recording, 492.

Of film s, changes duo to  charging, 637.

E lectrical resistance,
of m irrors, offect o f tom p., 34. 
of th in  film s o f foreign m atter in  

contacts betw een m etals, 34 , 245. 
of transition m etals, 447. 
pressure coeffieient, 3. 
yariation in  condu ctors of sm ali yolum e,

03O.
E lectrical resistance m aterials. See A llo ys.
Electrical resistances, e lectrica l charaoter- 

is t ic s , effect o f h ea t ab straction , 34.
E lectricity, 

escape from  m etals, 340. 
in  m etallurgy, 332.

E lectrochem istry,
books, 108 (review), 191 (revicw ), 431. 
engineering developm ent, 407.

Electrode potentials (soo a lso  A lloys  & under 
n am es of m otals), 

effect of lig h t, 302. 
effect of m echanical ag ita tion , 690. 
theoretical calcu lation , 197.

Electrodeposition. Soo D eposition .
E lectrodeposits. See D eposits .
Electrodes,

outgassing, in  vacuum , app aratus, 506. 
partially-im m ersed, p .d . a t m eta l-v a p o u r  

vapoui^-liquid & liq u id -m eta l intor-  
facos, 464, 090. 

polarization, in  dopn. o f m ota ls  from  
so ln s. o f com plex  sa lts , 13. 

polarized, hydrogen film  on , 14. 
potential drop, 407.

E lectrok inetic poten tia l, 197.
E lectrolysis, in d u st. ap p n s., 092.
E lectrolysis of—

A lkali m eta l sa lt so lutions, 465.
A lum ina w ith  incom b ustib lo  e lectrod es, 

465.
Cadmium sa lts , ca thod e effect, 368.

E lectrolytic valve action , sparking y o ltage , 
34.

E lectrom agnetic processes in  m ota ls, book , 
611.

E lectrom etallurgy, 
books, 65, 99.
engineering developm ent, 407.

Electrom otive behayiour Seo under nam os 
of m eta ls .

E lectrom otiye force o f m ovom ont of m eta ls  
in  w ator, 197.

E lectron (alloy). Soo A llo y s  : E lektron .
Electron diffraction analysis, 396.
E lectron m icroscopes. Sco Laboratory a p 

para tu s.
E lectron theory. Sco M eta llie  state.
Electronic w ork-function. See under nam es  

o f m eta ls .
E lectron(s),

conduction. Soo M eta llie  state. 
diffraction, ap p n s., book , 437 (rcvicw );

book , 99 ; by  m eta ls , ab n orm alities , 40. 
em ission , & ad sorp tion , book , 190 (re- 

v ic w ) ; change o f energy  a t  m .p ., 112;  
co n sta n ts  for  s in g le  & p o ly cry sta ls , 
rela tion , 3 4 ;  from  co ld  m ota ls, 34, 
640 ; ineand esconce, a s pu roly  surfaco  
ph onom enon, 34, 2 4 5 ; p h otography,
3 4 ; second ary, rela tion  to  w ork- 
fu n ctio n , 293.
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E leclron(s),
escape from  m etals, offect. on e lec t . eng.

d ovolop m cnts, 340. 
inelastic scattering from  m ota ls, G45. 
inertia in  m eta ls , 113. 
scattering, d iftuso r in gs produced b y , 

117.
secondary em ission , 340. 
ya len cy -, enorgy s ta te s , 390, 039. 

E lectrop lating. Sco D eposition . 
E lectro-rubbing, m otał p la tin g  b y , 082. 
E lectrotherm ic hom ogeneous effect, d e tn ., 

resistom ctr iea l m eth od , 032. 
Electrotype fo il ,  329.
E lektron. Soo A lloys.
EIrasal (flux), 708.
E ly ta l process, 545.
E m ulsions, s ta b ility  in  presonco o f m otals,

013.
E nam ellin g of—

M agnesium  a lloys, 048.
Endurance properties. Sco F atigue, T e s t

ing , A llo ys, & under nam es o f m otals. 
E ngineering,

directories, 100, 184.
m aterials, b ook s, 28, 285.
m echanical, d e fln ition s o f term s, book,

014.
reports, prep n ., book , 03.

E ngland . Seo Great B rita in .
E ąuilibrium  constants, 012.
E ąuilibrium  diagram s (sco a lso  A lloys), 

binary, in torp retation , 75, 350. 
m ensuration , 002. 
poly-com ponent, 525. 
singular points, 002.
ternary, dotn ., th eory  o f appn. o f x-ray  

m othods, 531 ; rep resen tation , 250. 
topology, 302, 524, 002.

Erbium  (seo a lso  B arę earlh m etals), 
polym orphism , 2.

Erosion o£—
Pum p im pellers, 302.
Turbinę blades, 80.
Turbinę rotors, 204.
Turbinę runners, 302.

E tch ing (m etallographic), 
electrolytic, 110, 117, 390. 
reagents, tab les , 39.

E tch ing (m etallographic) of—
A lum inium  & its a lloys, 520, 002. 
A lum inium  bronzes, 520.
Copper a lloys, 002.
Copper-zinc a lloys, 520.
M olybdenum  b y  a lkalino potassium  

fsrricyanido so ln s ., 003.
Tin & its  a lloys, 520.
Z inc & its a lloys, 357, G03.

Europę, ca stin g  in d u stry , 317.
Europium  (see a lso  Rare earth m etals), 

deposition. See D eposition . 
detection. See A n a lysis . 
m agnetic susceptibility , effect o f crysta l- 

l in e  field , 1. 
separation. Seo A n a ly sis .

E utectics. Seo A lloys.
Eutectoids. See A lloys.
Eyaporation of m etals, 

in  gas atm osphere, 042. 
in  vacuum , rate , 043.

Everdur. Seo A lloys.
E xhaust & blow er system s, b ook , 024 

(review ).
E xpansion. See Therm al cxpansion . 
E xtensom eters. Seo Testing m achines. 
E xtrusion , 217.

D ick  process, offect o f in h om ogen o ity  of 
m eta l on flow  process, 418. 

presses, 589 ; dosign , 92 ; for  lead , 275. 
specific pressure, d etn . a s m eth od  of 

p h ysico-ehem . a n a ly sis , 5S9.
Extrusion o f—

A lum inium , 175 j tu b os, 588.
A lum inium  a lloys, 88, 275 ; tu b es , 588. 
A lu m in iu m -m agn esiu m -n ick el a lloys, 4. 
Brass organ p ip es, 93.
Copper tu b os, 589.
Lead, H en lo y  m ach in o , 217, 4 7 0 ; now  

ty  1)0 o f pross, 2 75 ; p ip es, 217, 4 1 8 ;  
p ip es & cab les, H en loy m ach in ę, 470. 

M agnesium  & its  a lloys, roviow , 591. 
N ickel & its  a lloys, 589.
Soft m eta ls , im p act, 175.
Tubes, 92, 475, 588, 720.

Factories, scicn tific  organ ization , 747. 
Failure of m etals,

in  ligh t of m odern physics, 040. 
intercrystalline, 32. 
m echanical, d iagn osis , 283. 
m echanism , 499.

F atigue (sco a lso  A llo ys  & under n am es of 
m otals). 

and engine design , 32. 
bibliography, 32.
corrosion. Seo Corrosion-fatigue. 
cracks, rato o f grow th , 500. 
effect of abrasioh, 159. 
effect of friction , 072. 
effect of in itia l com pressive stressing, 

book , 480 (rcuiew). 
effect of polish ing, 159. 
factors influencing, 159. 
fa ilure, 040
frictional oxidation a t join ts & , 33. 
investigation , rad iotechn ic  m eth od , 700. 
lim it, d e tn ., short-tim e m othod, 159. 
of aircraft parts, 501. 
of m arinę engine parts, 32. 
of screwed jo in ts, book, 480 (review ). 
of w elds, & soldored & brazed jo in ts ,  

222.
recovery from , 500.
report o f  A .S .T .M . research c tte e ., 041. 
term inology, 499.
testing . See T esting  <fc Testing  

m achines. 
theories, 32. 
x-ray study, 190.

Fatigued m aterials, in tcrn ol y isco s ity ,  
m easurem en t, 501.

Ferrom agnetic m aterials (seo a lso  A llo ys  
& under nam os o f m eta ls), 

cold-rolled, eryst. tex tu re , 047. 
electrical resistance, tem p . coeff., chango  

at Curie p o in t, 447. 
electrical properties, 113. 
flaw s, d e tec tio n  by  filings process, 704. 
G erlach’s therm om agnetic e .m .f., 395.
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Ferrom agnetic m aterials, 
h igh  perm eability & p la stic  flow  in  

m agn etic  fieldu, 202. 
in ternal energy, 238. 
m agn etic powder patterns, 248. 
th erm al energy, chango duo to  inag- 

n otiza tion , 194.
Ferrom agnetism  (seo a lso  A llo y s  & undor  

nam os of m otals), 
in  w eak fields, 503.
Is in g ’s m odel, 503. 
nonorthogonality  & , 113. 
of transition m eta ls , crysta l structuro

&, 388.
theory, 0 47 ; IIeisonberg’s refinem cnt 

app licab le  to  s im plo  cub ic  crysta ls ,
35 ; rev iew , 048.

Ferry m eta l. Seo A lloys. 
F esco lizin g , GS7, 088.
Fibrę, pareh m en tized , prodn ., m ater ia ls  

for uso in  eą u ip m en t, 000.
F ilam ents (see a lso  under nam os o f m eta ls), 

therm ionic em ission patterns, in vostiga -  
t io n , use o f e lectron  m icroscope, 
127.

Filing of—  
A lum inium  & its  a lloys, 592.

F ilm s (see a lso  F oils  & under nam es of 
m otals), 

action  of lig h t, 244. 
cata ly tic  properties & stru ctu re, 030. 
condensation , 044. 
crystal orientation , d e tn ., 527. 
current fluctuations, 294. 
electrical conductiv ity , 0 3 4 ; in  eleo- 

tro sta tie  field , 030. 
electrical resistance, changos due to  

charging, 037. 
e lectron dilfraction studies, 252, 527. 
evaporated, electron  diffraotion  stu d y , 

527 ; refiectiy ity  in  u ltra -v io le t, 4 40 ;  
structuro, 527. 

in  electrodeposition, b ib liography  & 
royiew , 400. 

investigations, 044.
optical properties, 0 4 4 ; polarim etric  

d e tn ., 447, 
pressed together, propertios, 243. 
production, m eth od s, 4 7 0 ; rev iew , 33. 
properties, review j 33. 
sk in  effect, 044.
sputtered, ring ph en om enon , 044, 
sputtering. Seo S pu tterin g. 
structure, book , 2 2 9 ; rev iew , 3 3 ;

th eory , 044, 
therm oelectric properties, 290. 
th ick ness, d e tn ., 107. 
volta ic  properties, 290.

F in ishes, organie, te s tin g , 593.
Fin ish ing (see a lso  Colouring, D eposition , 

E n am cllin g , G alvanizing, Lacąuering, 
P a in tin g , P olish ing, T in n in g , Scc.). 

book , 235 (review ). 
deyelopm ents in  1935, 93. 
eąuipm ent, d eyelop m en ts, 270. 
m aterials, d eye lop m en ts, 277. 
protectiye, 083.

Firebricks. See R efractory m ateria ls.
Fireclay. See R efractory m ateriale.
F lam e, book , 184.

F low  o f m etals (seo a lso  Creep, P lastic  
deform ation, Scc.), 

in rolling. Soo Rolling.
Fluidity. Seo A lloys.
Fluxes, 

for a lum inium , 18. 
soldering. Soo Soldering.

F ly sprays, offect o f m ota ls, 074.
Foils (soo a lso  F ilm s Sc undor n am es of 

m otals), 
m anufacture, 470.

Food industry, m ateria ls for, 744 (seo also  
A lloys  Sc under nam es o f m etals). 

Forgeability (seo a lso  A llo ys  Sc, under  
n am es of m otals), 

determ ination , 315.
F orgin g,

book, 435 (rew ew ).
drop-, com parator gauge for, 477.
m echanism , 590. 

Forging of—  
A lum inium , 175. 
A llum inium  a lloys, 88, 92, 347. 
Brasses, 50. 
Copper, 50.
Lead cy lind ers, 590.
M agnesium , rev iew , 591.
M agnesium  alloys, 347 ; reviow , 591. 

Form ing properties o f sh eet, 302, 059. 
Foundry,

accidents, 580. 
apprenticeship, 415, 712. 
bronze, o f B arronia, L td ., 215. 
calculations & draw ing, book , 434  

(review ). 
conyeyor system s, 53. 
directory, G erm an, 103. 
dust, co llection , 320 ; control, 320. 
Enterprise Foundry Co., San Francisco, 

709.
h ea lth  hazards, 320. 
industry o f Europo Sc U .S .A ., 317. 
m an & m achinę, "48. 
m anagem ent, appn. o f s ta tis tica l 

m eth od s, 712. 
m echanization , 375, 580. 
non-ferrous in d u stry  in  1935, 128. 
operations, s tan d ard ization , 171. 
plant, d eyelop m en ts, 89.
P.O.-M idi R ailw ay, 712. 
practice, b ook s, 08 (revi<sw), 335 (review), 

024 (review );  eap illar ity  a s factor, 
317, 700 ; d eyelop m en ts, 270. (See  
also  C asting, M elting , Scc.) 

production, m eth ods for inereasing, 
90.

reference book, 103. 
safety  in , 483, 008. 
w aste, 010 ; causes, 580. 
workers, tra in ing , 007.

Fracture, 
in tercrystalline, 32. 
of brittle solids, random , 040. 
of m etals, d iscussion , 040.

France, books on in d u stry  Sc tech n ology , 
b ib liography, 04.

F reezin g points. Seo under n am es of 
m etals .

Friction coeffs ., d e tn ., app aratus, 410. 
F ru its , corrosion by. Seo Corrosion.
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F u els (soo a lso  C oal, Cokc, Gases, L iąu id  

fu e ls , P etro l, &e.), 
co a l-o il mixfcures, 710. 
com bination , con tro l, 54. 
gross calorific va lue, A .S .T;M . ten ta tivo  

d ofin ition , 55. 
industrial, A .S .T .M . sym p osiu m , 228. 
n e t calorific va lu e , A .S .T .M . ton ta tivo  

dofin ition , 55. 
technical data, book , 230 (remew).

Furnaces, 
air-prelieating, 129.
ann ealing, d ovelopm onts, 9 1 ;  electric . 

Seo Furnaces, electric a n n ea lin g ; use  
of refractory concreto , 714. 

assay , o il-fired , 85, 120. 
atm ospheres, contro lled , 415, 5 S 0 ; r e 

search, 713. 
book, 186.
brass-m elting, ty p es , 581. 
bright-ann ealing, 715. 
cavity , radiation  in , 580. 
controlled-atm osphere, ap p n s., 415. 
costs o f yar iou s ty p es , 170. 
crucib le-, econ om ica l, 581.
D eblanchal, 129, 416. 
design , 216. 
efficiency, book , 614. 
electric, a llo y s  for. Seo A llo y s  ; book s, 

235 (rem ew), 436 (revieiv );  devolop- 
m on ts, 7 1 5 ; h ea tin g  e lem en ts , 2 10 ;  
h eatin g  olom onts, rod-shaped, 5 4 ;  
h ea tin g  e lem en ts  for  1100°-1500° C .5 
te s ts , 473, 7 1 5 ; h ea tin g  elem onts, 
m ax. cap ac ity , 7 1 5 ; h istory , 473, 
7 16; im p ortanee o f largo apparatus, 
19; in d u str ia l, 3 2 0 ; rev iew s, 410, 
582 ; th eory  o f  ed d y  current h eatin g, 
714.

electric ann ea ling , e lem en ts  for, 210, 376, 
electric bright-annealing, for copper strip , 

5 8 2 ; G rim ew ald, 217. 
electric ga lvan izin g , 375. 
electric heatin g , for hot-pressed  a lu 

m in ium  p arts, 416. 
electric heat-treatm ent, ad van tages, 376 ; 

b atch -typ e , 7 1 5 ; d evo lop m en ts, 19; 
fan s for, 582 ; for  alum in iu m  a lloys, 
3 7 6 ; in  a ireraft p lan t, 7 1 5 ; typ es , 
54 ; w ith  cross channols, 581. 

electric H .-F ., 7 1 4 ; w ith  v a lvo  generator, 
321.

electric H .-F . induction , 91, 416, 581. 
electric H .-F . m eltin g , 216. 
electric induction, app n . in  chem . 

in d u stry , 273 ; for m eltin g  alum inium  
& its ja llo y s , 172 ; frequency changers, 
416, *715; in  au tom ob ile  ind ustry , 
7 1 5 ; p rincip les, 715. 

electric m eltin g , d evelop m en ts, 19; 
for  a lum in iu m , 7 1 5 ; for alum inium  
a llo y s , 375, 376, 7 1 8 ; for  precious  
m eta ls , 5 4 ;  for so ft m eta ls , 7 1 4 ;  
p o ssib ilit ies  in  brass foundry, 129, 
21 6 ; repairing, 216. 

electric radiation, app ns., 5 8 1 ; w ith  
carbon rosistor, 416. 

electric resistance, for hea t-trea tm en t, 
715; for h igh -tem p s., tu ngsten -w oun d , 
4 1 6 ; lab ., th eoretica l basi« 714;

Furnaces, 
electric resistance,

m ota llic  resistan ces, 7 1 4 ; rock ing, 
32 1 ; sm ali, 54 , 4 7 3 ; ten d en ci?s in  
dovolopm ont, 581. 

electric tin n in g , 375. 
forced-air e ireu lation , 713. 
galvan izin g , 401.
gas-fired, app ns., 4 1 5 ;  book , 100; 

d evolop m en ts, 19, 9 1 ;  h igh - v. low - 
prossure, 4 1 5 ; in  tin p la te  in d u stry , 
71 3 ; tw o-stago  com b u stion  o f natural 
gas, 2 73 ; uso o f liąuofiod petrolonm  
gases, 713 ; uso o f to w n ’s gas, 273. 

gas-fired bright-ann ealing, 7 1 3 ; uso of 
to \vn’s g a s , 172. 

gas-fired heat-treatm en t, 4 7 3 ; for a lu 
m in iu m  a llo y s , 7 1 3 ; forcod a ir  
eireu lation , 713. 

gas-fired m elting for e leo tro typ e-m eta l, 
713.

h eat losses from  w a lls , 713. 
h eat-satu ration  indicator, 716. 
heat-treatm ent, d evolopm onts, 91. (Soo 

also  F u rn aces: E lectric heat-treatm ent, 
Gas-fired heat-treatm ent, Oil-fired heat- 
treatm ent.)

heating elem ents, carborundum , operat - 
in g  tem p ., 217. 

high-tem perature, 91. 
insulated panels, 714. 
laboratory. Seo Laboratory appara tu s. 
m eltin g , book , 187; d evelop m en ts, 91 ;  

rotary, 7 1 4 ; rotary , D eb lanchal. 129,
416. (Sco also F urnaces: E lectric m elt
ing, Gas-fired m elting.) 

oil-fired, m oasurom ent o f o il fiow, 713. 
oil-fired heat-treatm en t, 320. 
pyrom etric calculations in  b u ild in g  & 

operation , b ook let, 185. 
recuperation, 712.
refractories. S ee Refractory m aterials. 
reheating, contin uous, h ea t transfer, 273,

320.
rotary m elting , 714.
sm elting , for  w h ite  m eta l & w h ite  m eta l  

resid u es, 581. 
tem perature, m easurem en t, 581. 
yibration absorption, 714. 
w alls, graphical m eth ods for ca lcu la tion , 

7 1 4 ; h ea t lo ss, graphical m eth od for 
calcu lation , 473.

Furukaw a alloy. See A lloys.
Fuses, electric  c ircu it, m eltin g  tim o , 37.
Fusible a lloys. See A lloys. 
Fusible plugs, locom otivo , 280. 
F usion ,

theory, 4 9 7 ; ąu a n tu m -sta tistica l, 1 17 ;  
vir ia l thoorem  &, 117.

G adolinium  (see a lso  R are eartli m etals), 
atom ie w eigh t, 31.
param agnetism  ab ove  Curie p o in t, 632. 

G allium ,
atom ie w eigh t, p am p h let, 102. 
crystal structure, 253. 
detection. See A n alysis. 
electrocapillarity curve, 491. 
estim ation . S ee A n a ly s is ,
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Gallium,

liąu id , cooff. o f exp an sion , 3 8 0 ; don sity , 
386 ; o p tica l oon st., 339. 

m agn etic behaviour in  strong m agnotio  
fields, 245. 

polym orphism , 2. 
purification, pam phlot, 101. 
separation. Soo A n a ly sis .  
v iscosity , 109.

Gallium  alloys. Seo A lloys.
Galvanized iron & steel, 

action  of phenolic products, 684. 
coatin g , to stin g , 365, 409, 461, 547, 

G82.
corrosion. Soo Corrosion. 
dam age to plants from , in  groonhouso9,

424.
m icrostructure o f coa tin gs , 458. 
painting. Seo P ain tin g . 
pipę, eorrugatod, specifications o f Am er. 

R a ilw a y  E n g . A ssoc., 5 4 7 ; for wator  
sorvicos, fr iction  lo sses , 282. 

porosity, te s tin g , 461, 682. 
sh eet, A .S .T .M . ton ta tivo  specifications, 

4 3 ;  sw eatin g  in  tra n s it & storago,
4 0 3 ; to stin g  coatin g  b y  G lazun ov’s 
m otliod , 081. 

w elding. Seo W elding. 
w ire, th ick n ess o f coa tin g , do tn ., 365.

G alvanizing, 
action  oE m olten  zinc on iron & stools, 

U ,  364, 403, 681. 
adherence of coating, te s tin g , 403. 
A m erican H ot-D ip  G alvanizers’ A s

sociation , 426. 
b atli, danger o f a lum in iu m , 42. 
B ethan izin g process, 553. 
bibliography, 189. 
book, 189 (rcview ). 
brightener, 461.
dross, 260 ; sourco, 43, 122, 402, 403. 
effect of base m eta l, 681. 
effect of m eta l additions, 403, 
e lectro-, o f w ire, 260, 553. 
fau lts, 6S1.
h o t-, b ib liography, 546, 617 ; book , 287 

(reuiew); by  han d , 6S1 ; con tro l of 
th ick n ess  o f coa tin g , 200 ; dam ago to  
sh eet roquired for, 2 0 7 ; devolop- 
m on ts, 206 ; effect o f var iou s factors, 
0 8 1 ; efloct on endurance bonding  
stren gth  & ten silo  proporties o f s tee l 
w ire, 4 0 1 ; flu xes, 681 ; of sh eets, 
546 ; o f sm ali p arts, 10 ; s ta tis tic s , 
207.

pots, 461, 681 ; th ick n ess  of s id es, 546. 
processes, oom parison, 364. 
spangles, dovolopm ent & con tro l, 364, 

546.
use of natural gas, 172. 
zino for, lead  & tin  in , 10.

G alvanizing of—
Sh eet, h ea v y  coa tin gs , 681.
Steel tu b es  a t Stow arts & L lo y d ’s  w orks, 

682.
G alvanom agnetic phenom ena, book, 102. 

(Soo a lso  H all effect, &c.)
Galyanoplastics, b ook s, 140 (reuiew), 014.
G as(es) (seo a lso  undor nam es o f G asos), 

absorption b y  m ercury, 238

Gas(es),
adsorption, iso therm s, 243 ; plionom ona, 

cathod e ray  oscillograp hy, 445, 446. 
diffusion through m otals, 238, 492, 497. 
dissolved, offect on v o lu m e changes on  

so lid ification , 503. 
effect on phase changes, 644. 
estim ation . Seo A n a lysis .  
flow , rosistanco to , through heapod  

granular m atoria l, 54. 
in  m etals and alloys, 497 ; a s problem  in  

co llo id  chem istry , 237 ; rem oval, 270, 
271, 497, 7 06 ; roview , 33. 

interaction w ith m etals a t  low  prossuros, 
642.

natural, tw o-stago com bu stion  for 
volu m e loads, 273.

Petroleum , liąuofiod, u t iliza tio n , 273. 
speeifie heats, 376.

Gauges, 560.
Germ an lan gu age, soiontifio & tec li., 

read ing, book, 184.
Germ an silver. Seo A l lo y s : N ickel-

brasses.
G erm anium , 

atom ie w eigh t, 31, 193. 
com pressibility, 202, 350. 
detection. Seo A n a lysis . 
electrical resistance under pressure, 

202, 350. 
electrolytic behaviour, 550. 
estim ation . Seo A n a lysis . 
film s, evap d ., op tica l co n st., 502. 
separation. Sec A n a lysis .

G erm anium  alloys. Soo A lloys.
G erm any,

D .V .L., In st itu te  o f Materiał R esoareh,
483, 607.

Institu t fiir M etallhuttenw esen  und  
E lektrom etallurgie des T echnischen  
H ochschule, A achen, doscrip tion , 6 3 ;  
proceodings, 65. 

regulation of use of m eta ls , book , 611. 
standards, m eta llu rg ica l, book , 107 

(remew).
Technische H ochschule, H annover, in-

s ta lla tio n s  in  m eta l chem istry  dopt., 
607.

Verein deutschen E isenh iitten leu te ,
h istory  & w ork, 2 3 ;  75tl> ann iv .
v o l.,  023 (review).

G lass-m etal jo in ts, 277, 747.
Glowray. Seo A lloys.
G lucinum . See B eryllium .
Gold (see a lso  P rccious m etals), 

action  of arsenie trichloride, 204. 
ancient, Bronzo-A go ear-ring, 381 ; ring, 

331.
ancient m etallurgy o f pre-C olum bian  

In d ian s, 331. 
crystallization , rato , 385. 
deposition. Soo D eposition . 
detection. See A n a ly sis .  
elastic  constants, 032. 
electrical conductivity in  e loctrosta tic  

field, 636.
electrical resistance, a t  high pressures, 

3 3 9 ; a t low  tom p s., 3 8 6 ; n t low  
tom ps. in  transvorso m agn otic  fields, 
032
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Goia,
electrode, s im u ltan eou s ca th od ic  & 

anod ic  p o larization , 557. 
estim ation . Soo A n a lysis . 
film s, action  o f lig h t, 2 4 4 ; o lect. re- 

sistan co , changes duo to  ch&rging, 
037 ; thcrm ooloct. proporties, 290 ; 
v o lta ic  proporties, 290. 

fo il, op tica l stu d y , 251.
14-carat, su b stitu tes, 653. 
free surEaee energy, a ltera tion , 643. 
industry, o f U .S .A ., book , 138; of 

U .S .S .R ., book , 138. 
inelastic  scattering of electrons, 645. 
lea f, structuro, e fiec t of h o a t-trea tm en t, 

olectron d iffraction  stu d y , 154. 
m etallurgy, anciont, of pro-Colum bian  

Ind ian s, 331; book , 6 7 ;  books  
published on (1900-1935), 6 1 3 ; p ro 
gress, 609. 

ores, French resources, book , 138;
s ta tis t ic s , G14. 

photoelectric efiect, d irection  o f polariza
tio n  & s e le c tiv ity , 645. 

polishing. Soo Polish ing. 
prim itive use, 281. 
rolling. See R olling. 
separation. Soo A n a lysis . 
sheet, w orking, 720. 
sta tistics, 609, 6 1 4 ; book , 231.
Thom son effect, 145, 295.
“ w h ite .”  S ce A llo ys  : W liile gold. 
-w ork, prodn ., book, 013.

Gold a lloys. Seo A lloys.
G rain-grow th (soe a lso  A llo ys  &  undor  

n am es o f m eta ls), 
m echanism , 242.

G rain-sizc (see a lso  A llo y s  & under n am es  
of m otals), 

efiect of im purities, 250. 
m easuring eye-p iece, 49. 
of ingots, refinem ont, 413.

G ranodizing, 461.
Graphite (see a lso  R efractory  m ateria ls), 

technology, b ook , 67.
Gravity casting. Soe D ie-casting.
Great B ritain ,

B irm ingham , non -ferrou s ind ustries, 
dovolop m ent, 227.

B ritish  E ngine Boiler & Insurance Co., 
Ltd., report, 611. 

D epartm ent of Scientiflc & Industrial 
Research, report, 25. 

Im perial College of Science &  T echnology, 
report (1935), 137.

Im perial Institute, roport (1935), 101. 
im port duties, report o f enqu iry , 137. 
L.M .S. R ailw ay, rescnrcli la b ., 24. 
N ational P h ysica l Laboratory, report, 

2 8 5 ; reports o f departm en ts, 33:'. 
R oyal M iut, report, 28.
E oya l Technical College, G lasgow , report, 

28.
Science M useum , London, classification  

of w orks on pure & applied  Science  
in  th e  Science M useum  librarv, 
617.

scientiflc  & learned societies, vear- 
book , 28, 617. 

uniyersities, year-boolc, 233.

Great Britain,
U niversity of D urham , ab strac ts  of 

th esos, 612.
Grinding, 

com plex, 47S. 
or scraping?, 324. 
w heels, 723.

Grinding oE—
A lum inium , 723.
M onel m eta l, 592.

Gun-barrels, inn er surfaces, trea tm en t, 405.
G un-m etal. Seo .-I lloys.

H afnium , e s t im a tio n . Seo A n a ly sis .
H all effect (soo a lso  Qalvanom agnetic  

phenom ena, A lloys, & under nam oa of 
m otals), 

in  a lloys, 519.
Hard alloys. Seo A l lo y s : S u per-h ard

alloys.
H ard-facing, 220, 6 83 ; w ith  S tollito , 727. 
Hardness 703 (seo a lso  A lloys  & under  

nam es o f m otals), 
dependence on ionic radii, 169. 
determ ined by cone subjccted to pressure, 

varia tion  w ith  te m p ., 112. 
m ean in g , 641.
testing . Soe T esting  & T esting m achines. 

H eat insulation , m eta ls  for, 181, 283, 740. 
H eat transfer, 345.

calculation  by H yd roca l, 566. 
H eat-treatm en t (see a lso  Age-hardening, 

A nnealin g, Quencking, &o.), 
books, 99, 430. 
salt-b aths, 583.

H eat-treatm en t of—
A c-11 a lloy  p iston s, 049.
AircraEt m aterials, book, 383. 
A lum inium , rev iew s, 648, 718. 
A lum inium  a lloys, 20, 88, 7 3 1 ; b listor  

form ation , 321, 718; castin gs, 5 84 ;  
castin gs, in  e lect. furnace, 7 1 8 ;  
offect o f du ration , 5 8 4 ; p iston s, 7 18 ;  
repeatod , 321 ; rev iew , 648. 

A lum inium  bronzes, 148.
Castings, 214. 
Copper, 719.
Copper-nickel a lloys, reviow , 656. 
D uralum in, 174; offect. o f duration , 

5 8 4 ; ofTect o f tem p . regim e, 584 ; 
optim um  tem p ., 147.

E lectrotypes, 322. 
Gold alloys, 719. 
In con el, 392.
M agnesium , rev iew , G4S.
M agnesium  a lloys, rev iew , G48. 
N ichrom e, 709.
N ickel a lloys, 130. 
N ickel-bronzes, 174. 
R .R . a lloys, 20.
Silum in, 20 ; rev iew , 297. 
Silum in-G am m a, 30, 390, 506.
Silver a lloys, 719,
Y -alloy , 20 ; effect o f du ration , 584. 

H erculoy. See A lloys.
H eterogeneity o f m e ta ls  & a llo y s , 302 

(see a lso  A llo ys).
H eusler’s a lloys. See A lloys.
H idum in ium . See A llo ys  : R .R . a lloys.
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H iro-ken . Seo A lloys.
H onda alloys. Soo A lloys.
H ot-sh ortness. See A lloys.
H um e-R othery rules, 77, 304, 3 4 0 ,4 5 8 , 524.
H y 7. See A llo y s .
Hydrides. Seo A llo y s  &  com pounds.
H ydrochloric acid, corrosion by. Seo 

Corrosion.
H ydrogen (see a lso  Gases),

adsorption, b y  copper a t low  pressures, 
3 0 ; by  p la tin u m , k in etic s , 6 36 ;  
by tu n gsten , 241, 638. 

diffusion, through alu m in iu m , 3 0 ;  
through coppor, 30, 290, 441 ; through  
cop p er-n ick el a llo y s , 3 0 ; through  
iron , 71 ; through iron -n ick ol a lloys,
30, 7 1 ; through n ick cl, 30, 71 ;  
through n ickel a t vory high pressures, 
492 ; through lu ck el-p a llad iu m  a lloys, 
71 ; through p a llad ium , 493 ; through  
p allad iu m , cffect o f tom p ., 2 9 0 ;  
through p latin u m , 195. 

electrode, enem . polarization  by  oxygon , 
461, 684.

sorption, b y  copper, 440 ; by  palladium ,
441.

H ydrogen-ion  concentration , d e tn ., book, 
615.

H ydronalium . See A lloys.

Im m adium . See A lloys.
Im paet strength . Soo A llo y s  <fc under  

nam os o f m otals.
Im paet testing . Soo Testing  & Testing  

m achines.
Im port duties, B ritish , roport of enąu iry , 

137.
Ineandescent w ires in  inort gas, detn . of 

m ax. tem p . near cross-section al con- 
str iction , 245.

In con el. Soo A lloys.
India , chem ical & m eta llu rg ica l ind ustries, 

425.
Indium , estim ation . See A n a ly sis .
Indium  alloys. Seo A lloys.
Industry,

in  20th  century, b ook s, 66. 
training in , book, 285.

Inflainm ability . See A llo ys  & under  
nam es o f m otals.

Inform ation  bureau, fu n ction s, 26, 748. 
Inspection , 698. 
Instability  in  m ota ls, 660. 
Interatom ic forces in  m ota ls, thoory, 245. 
Interm etallie  com pounds. See A lloys. 
Internal shear stress in  co ld -tw isted  rods, 

701.
Internal stresses (seo a lso  Seąson cracking  

A llo y s , & under nam os o f m eta ls), 
in  cold-draw n rods, effect o f annealing, 

55, 322, 719. 
in  tubes, m easurem en t, m eth od s co m 

pared, 567.
Internal v iscosity  o f fa tigu ed  m aterials, 

m easurem en t, 501.
Invar. Seo A lloys.
Inyerse segregation , 374 (seo a lso  A lloys).
Iodide film s on m eta ls , interference  

colours, 642.

Ireland. Seo Great B r ita in .
Iridium  (soo a lso  P la tin u m  m etale), 

analysis. See A n a ly sis . 
anodie polarization , 264. 
chem istry, book , 334 (revicw ). 
detection. See A n a lysis . 
displacem ent from  it s  sa lt  so ln s. by 

hydrogen under pressure, 443. 
estim ation . Sco A n a lysis .  
properties, rev iew , 635. 
separation. S ee A n a ly sis . 
working, roview , 635.

Iridium  alloys. Seo A lloys. 
Iron,

a - ,  e lectron  la ttico , 304.
action  of m olten  zinc, 364, 403, 681. 
action  on photographic plate, 293. 
afflnity of m etals for, 651.
alum inium  coating, m eth od s, 545, 680.
alum inium  in , b ib liography, 198.
analysis. Sco A n a lysis .
Arm co, in ternal shear stress  in  co ld -  

tw is te d  rods, 701 ; notchod-bar im - 
p act stren gth , offect o f tem p . & 
crysta l s ize , 2 9 2 ; perm eab ility  to  
hydrogen a t high pressures, 142 ; 
ten silo  proporties, offect o f rato of 
pu llin g  as fu n ction  o f crysta l size, 
292.

bibliography, 187. 
books, 183, 187 (rem ew ), 227, 428. 
carburization in  m ixtu rcs o f CO & C 0 2, 

rato, 516. 
chem istry, book , 613. 
cladding w ith  corrosion-resistan t

m ater ia ls , 217. 
cold-w orked, d en sity  & energy changes,

359, 663.
. -cored coils h av in g  air-gap, inductanco, 

610.
corrosion. Seo Corrosion. 
cylinders & lin ers, chrom ium  hardening, 

550.
decarburization, rate, 516. 
deposition. See D eposition . 
detection in  a llo y  eąu ip m en t (b y plaster  

of P aris), 381. 
diffusion of hydrogen, 30, 71. 
diffusion of m an ganese, 37. 
cffect on m ilk , 482, 483. 
elastic  lim it in  im pression  te s t , 268. 
electrical resistance, 4 9 2 ; a t  h igh  

pressures, 339. 
electrodeposits, effect of ann ealing, 553. 
electrodes, ox idation  reactions a t, 265. 
em ulsions & , behaviou r, 643. 
endurance, 700. 
estim ation . See A n a ly sis .  
cvaporation in  vacu u m , 643. 
fatigue of tu b es, 622 (review ). 
film s on m eta ls , sk in  effoct, 644. 
heat transfer, coeff., 345. 
lead-coating, hom ogen eou s, 680. 
lead-plated, o lectro ly tic  v. lio t-d ip ped  

coatin gs, 124. 
literature, rev iew  for 1935, p am p h let, 

137.
m agnetic transform ations, 71. 
m agnetic y iscosity , 195. 
m etallography, a tla s , 621 (revicw).
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Iron,
m inerals, s ta t is t ie s , 614. 
non-ferrous m eta l clad-, sh eot, 365. 
n on -m eta llic  inclu sion s, app aratus for 

quant. d e tn ., 314.
0xidati0n a t h igh  tem p s., rato , 535. 
painting. See P a in tin g . 
pickling. Soo P ick lin g . 
plastieity , 144.
protection from  sea  a tm ., 547. 
radiology. Seo E adiology. 
reaction w ith  F o 20 3, 173. 
recrystallization, k in etic s, 118, 153. 
separation. See A n a ly sis . 
solu tion  in  m olten  copper, 298. 
strip, poured-on m eta l coa tin gs , 365. 
therm al conductiy ity , 502. 
therm al energy, chango due to  m agn etiza- 

tio n , 194. 
therm al expansion a t low  tem p s., 502. 
therm oelectric force, 492. 
tin n ing. Seo T in n in g . 
w ettin g , 644. 
w ire, b ib liography, 617. 
w orks, o f U .S .A . & Canada, d irectory ,

228.
Iron a lloys. Soo A lloys.

Japan, 
E lectrotechn ical Laboratory, T okyo, 

book lot, 229.
K obe, in d u str ies , 135.
N ation al R esearch Council of Japan , 

report, 232. 
non-ferrous industry, 607.

K . 42  B . Seo A lloys. 
K .S .-Seew asser. Seo A lloys. 
K anthal. Soo A lloys.
K aolin . Soo P cfrac tory  m ateria ls. 
K elm et. Seo A lloys.
K on el. Seo A lloys.
K orolac, 555.

L a lloys. Seo A lloys.
Laboratories, 

electrical eąuipm ent, 24. 
organization , book , 27. 

LABORATORY APPARATUS. 
exhibition , 127. 
for exam ining surfaces, 213. 
gas eąuipm ent, book , 611. 

A ssay balan ce, 49. 
Culom eter, 566.
D ebye-Scherrer cam eras, 306 ; yacuum , 

h igh -tem p ., 697.
D ilatom eters, C heyenard, 2 6 7 ; C hevo- 

nard, d etn . o f coeff. o f lin ear  ox- 
pan sion  b y , 6 9 8 ; e lect. pressuro, 495 ;  
for h igh  tem p3., 697 ; for thorm al 
a n a ly sis , 410.

E lectron lenses, orrors in  im ages  form ed  
b y , 697.

Electron m icroscope, 16, 127, 396 ;
for filam onts, 196.

Laboratory apparatus,
Furnaces, assay , o il-fired , 85, 126 ;

e lect. resistance, th eoretica l basis, 
7 1 4 ; g a s-tig h t, for  standardizing  
th erm ocoup les, 5 7 1 ; yacuum , for 
produeing large rofractory m eta l 
sing lo  cry sta ls , 8 5 ; yacu u m  casting ,
410.

Ganges, 506. 
Grain-size m easuring eye-p iece, 49. 
H ydrocal, 566. 
Illum inators (m icroscope), 16.
Laue cam era for d etg . or ien ta tion  of 

crysta ls , 267.
M easuring tools for intorchangeab le  

p arts, 167.
M etaphot, 468.
M icroscopes, bali bearings in , 266 ; 

illu m in a tio n , dark-field, 3 1 4 ; m e ta l
lu rg ica l, h istory , 4 6 8 ; N eop h ot, 314 ;  
ta b le-ty p e , 565 ; t il t in g  stage , 16.

M illiyolt-am m eter, m u lti-rango, 270. 
P an phot, 565.
Perm eam eter, F a h y  S im plox, 86.
P hotoelectric c e li, ap p n s., 182. 
Photom icrographic apparatus, s ize  of 

p la te , 16.
P hotom icrom eter for q u ant. detn . of 

n on -m eta llic  in c lu sion s, 314.
Polish ing m achinę (m etallographic), 

409.
P oten tiom eters, for thorm al an a lysis , 

au to m a tic , 270 ; som i-au tom atic, for 
thorm al a n a ly sis , 16.

Profllograph, 567.
Pyrom eters. Seo Pyrom eters.
Spectral photom eter for q u ant. spectral 

a n a ly sis , 410.
Spectrographs, for rapid in d u st. ap p n ., 

4 6 8 ; uso in  in d u stry , 165.
Spectrom eters, tw o-crysta l, 17.
Spectroscopes, w ith  prism  ob jectiyo , 17 ; 

w ork s’, 566.
Tem perature controllers, au to m a tic , 373. 
Tem perature recorder, M ultelcc, 471. 
Tem perature reguła tors, 16, 17, 128,

471, 7 0 5 ; io n ic , 317.
Testing m achines. Seo T esting  m achines.
T estin g-sieve shaker, 468. 
Therm al analysis apparatus, solf-record- 

ing , 565. 
Therm al conductiyity apparatus, 697 ;

for  m eta l p la tes , 127.
Therm ocouples. See Therm ocouples.
Therm om eters, b im eta l, ineroasing sonsi- 

t iy ity ,  170 ; hyd rogen-, d etn . o f fixed  
p o in ts  w ith , 2 7 0 ; phosph or-bronze  
resistance, r e lia b ility  a t  low  tem p s., 
571 ; p la tin u m , basie  p o in ts , 87, 
2 7 0 ; p la tinum , calibration  a t bo ilin g  
p o in t o f su lphur, 170 ; p la tinum , 
com pared w ith  he liu m  therm om eter  
0° to  - 1 8 3 °  C ., 87, 270, 571 ; 
pla tin u m , co n stru ction , 87, 2 70 ;
p la tin u m  resistan ce , com pared w ith  
heliu m  th erm om eters from  — 190° 
to  — 258° C., 4 1 3 ; p la tinum  re
sistan ce, u n re liab ility  a t lo w  tem p s., 
5 7 1 ; torsion-p oin ter, perform ance, 
270.
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Laboratory apparatus,

Therm ostats, b im ota l, w orking tem p ., 
700 j for contro llin g  lab . tom p ., 213 ;  
for m ediu m  to m p s., b ook lot, 2 85 ;  
precision , for uso dow n to  — 20° C., 
128; R u ssian , 408.

V acuum  apparatus, m ota ł, jo in ts , 277. 
X -ray cam eras, 127; for  h igh  tem p s., 

S eem an -B oh lin , 3 7 0 ; Sachs, new  
typ o, 4 0 8 ; variablo tem p ., 17.

X -ray  eąuipm ent, in d u str ia l, 314; of 
French A ir J lin . lab ., 4 0 9 ; portab le, 
408.

X -ray powder cam era, 314.
X -ray tubes, high-pow or, 2 07 ; w ith  

revo lv in g  anti-catliod o, 314, 370.

Lacąuering ot—  
T inplate, 080.

Laotio acid ferm ontation , a c tio n  of 
m eta ls , 220.

L anthanum , 
film s, ovap d ., o p tica l co n st., 502. 
m agnetic susceptibility , 032. 
polym orphism , 2. 

L anthanum  alloys. Seo A lloys. 
L attice constants. See C rysta l lattice.
L autal. Seo A lloys.
Lead, 

action  of arsenie trichloride, 204. 
action  on photographic p late, 293. 
analysis. Seo A n a ly sis . 
atom ie w eight (from  rudioactive sources), 

142. 
booklet, 100.
cable sheath , A .S .T .JI. ton tn tive  sp ec i

fications, 7 39 ; jo in tin g , 5 9 0 ; U .S . 
fedoral specification , 225, 233. 

coatin g , hom ogen eou s, u sin g  fo il, 200. 
-coatin g , o f iron, hom ogenoous, 080 ;

o f s te e l, o xy -ace ty len e  process, 177. 
cold-w orked, hardnoss, offect o f an- 

n ea lin g  te m p ., 80. 
colouring. Soo Colouring. 
consum ption, p a m p h let, 284. 
corrosion. See Corrosion. 
creep, 441, 498, 513, 0 3 2 ; offect of 

im p u rities , 5 1 3 ; offeot o f tellu riu m , 
513, 5 1 4 ; in  bonding, 2 9 2 ; of tu b es  
under com pound stress, 343. 

crysta llization , rato , 380. 
deposition. Seo D eposition . 
detection. See A n a lysis . 
diffusion oS m etals in , 78. 
effect of im purities, 513, 514. 
effect of prolonged tension , 033. 
effect of silver, 454. 
effect on insulating oils, 101, 111. 
elastic  constants, 032. 
em ulsions & , beliaviou r, 043. 
estim ation . See A n a ly sis . 
extrusion. See E ztru sio n .  
failures, 040.
film s, th in , /3-ray refiection , 73. 
fo il, m an u f., 217. 
forging. Seo Forging. 
hardness after  p la stie  deform ation , offect 

of an n ealin g  tem p . ,8 0 .  
in  architecture, 738. 
in  building, 90, 134.

Lead, 
in  m inerał industries, 23. 
in  plum bing, 481.
in  storage cells, oloctrochom . bohaviour, 

book lot, 25. 
intercrystalline failure, 040. 
lin ings for pum p cases, 743. 
m agnetic susceptibility o f sin g le  crysta ls , 

109.
m etallography, A .S .T .JI. rocom m onded  

practice , 39. 
m etallurgy, progross, 009. 
m inerals, Fronch resources, book , 138;

s ta tis tic s , 014. 
m olten , ox id a tio n , 042 ; ox id o  film s 

on, 4 3 ;  v iseo s ity , 345. 
pickling. Soe P ick lin g . 
pipes, a s soureo o f lead  in  drink ing  

w ator, 0 0 3 ; B rit. standard spocifica- 
tio n , 180, 183; fa ilu res, 418, 481 ;  
for w ater servicos, fr ic tion  lo sse s , 
282.

plastie deform ation & hardness, 80. 
poisoning, caro ó f gas  m asks for pro- 

te c tio n  a g a in st, 4 8 3 ; from  fru it  
ju ices , 2 2 5 ; from  w ator p ip es, 482, 
738

properties, 193, 237. 
protection in  con tact w ith  w ood , 080. 
reaction w ith  m olten  t in  & s ilv er  

chloridos & s ilver  brom ido & io d id e , 6. 
refining. Seo Refining. 
rolled, reerystn ., effect o f a n tim on y , 513. 
scrap, trea tm en t, 273, 473. 
secondary, 53. 
separation. Soe A n a ly sis .  
sheet, for o lectrotypos, 3 2 9 ; sound- 

in su la tin g  p roperties, 23. 
single crystals. Soo Sin gle crysta ls. 
sm elting in  N orth P en n in es in  17th & 

18th contu ries, 332. 
sta tistics, 228, 382, 431, 009, 011, 0 1 4 ;

books, 138, 2 3 1 ; for G t. B rita in , 99. 
substitutes, for p ip e-lino  p ack in g , 21, 

3 80; for san itary  fittin gs , 220. 
superconducting, m agn etic  p roperties, 

145; r ela tion  betw een  field  stren gth  
& m agn etic  in d u ctio n , 0 3 3 ; sphere  
& ring, m agn etization  curves, 442. 

tensile properties a t low  tem p s., 491. 
therm al conductivity a t lo w  tom p s., 441. 
therm oelectric power, 295.
Thom son efiect, 145. 
uses, 193, 237. 
w elding. See W elding. 

Lead alloys. See A lloys. 
Lcad-burning. Soe W elding.
Leather, action  on m eta ls , 79.
Libraries for sci. research in  E uropo & 

U .S .A ., book , 020 (revicw ).
L ight, in terrupted , a c tio n  on m e ta l p la te , 

243, 244.
Lipow itz a lloy . See A llo y s .
L iąuation. See Inverse segregation.
Liąuid fu els (see a lso  P ctro l , &c.), 

corrosion by. See Corrosion. 
use in  industrial furnaces, 582.

Liąuid m etals. Seo M olten  m etals.
Liąuid s ta te , 497. 
Listard process, 550.
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Literature, tech n ica l, roading, 420.
L ithium  (soo a lso  A lk a li m etals), 

atom ie w eigh t, 340. 
com pressibility, 339. 
detection . See A n a ly s is . 
elastic  constants, 292. 
estim ation . Seo A n a ly sis . 
free energy, 241. 
isotopes, e lectro ly tic  sep n ., 1. 
la tt ice , poten tia l d istr ib u tion , 119. 
polym orphism , 2.
therm al expansion a t high prosa» res,

339.
vapour pressure, 241. 
x-ray absorption, 361.

L ithium  a lloys. S ee A lloys.
L itholorm , 549.
L o-E x. Seo A lloys.
L ocom otives, 

bearings, on Gorm an ra ilw ays, 424. 
bushings, com p osito , 597. 
fireboxes, necessary co n d it io n s  for uso 

of copper, 280, GOI. 
fusible plugs, 2S0.
m aterials, 181 ; Germ an su b stitu tes, 

282.
pipę & pipc fittings, 005.

Lubricants,
action  on m etals. See Corrosion.
Sor m eta l w orking, 721.

M.G. a lloys. Seo A lloys.
M achinę tools, operation , boolc, 427. 
M achining, 

book, 433. 
m ethods, 219.

M achining o l—
A lum inium , 93, 175.
A lum inium  a lloys, 56, 9 3 ; for a ircraft, 

435 (rem ew ); p is to n s  w ith  diam m ul 
to o ls , 5G.

Brasses, 130, 323.
M agnesium  & its a lloys, review , 591. 
M onel m eta l, 592.
P latinu m , 88.
Silum in, 297.

M agnaliuin. Seo A lloys.
M agnesia. See Iiefractory m aterials. 
M agnesite. Seo Iiefractory m aterials. 
M agnesium , 

action  on photographic p late, 293. 
analysis. Seo A n a lysis . 
books, 234 (reuiew), 334 (reuiew). 
casting. See C asting. 
corrosion. See Corrosion, 
crystallization  w hen  freo from  influenco  

of grav ita tion , 490, 603. 
detection. Soe A n a lysis . 
diffusion in to  a lum in iu m , 296, 649. 
elastic  constants o f  s in g le  cry sta ls , 033. 
electrical resistance o f s in g le  crysta ls , 

033.
estim ation . See A n a ly sis . 
extrusion, Seo E xtrusion . 
film s, ovapd ., o p tica l co n st., 502. 
forging. See Forging. 
heat-treatm ent. See H eat-treatm ent. 
in  aircraft, 180. 
in  w ater tteatm en t, 739.

M agnesium ,
ingots & s tick , for rem elting , A .S .T .M .

ten ta tiv o  speciflca tions, 740. 
in ternal shear stress in  co ld -tw isted  rods, 

701.
la ttice  constants, 254. 
m achin ing. Seo M achining. 
m agnetic behaviour in  strong m agn etic  

fields, 245. 
m elting. Seo M elting. 
m etallography, A .S .T .M . recom m ended  

practico, 39. 
m inerais, s ta t is t ic s , 014. 
nitriding, 633.
oxidation a t high tem p ., 070. 
photoelectric properties (ab so lu te  y ie ld ) , 

440.
physical properties, tab le , 654. 
pressing. Seo Pressing. 
producers, 425.
protection against. corrosion, rev iew , 680. 
recrystallization diagram , 386, 
riveting. See R iretin g . 
rolling. Seo R olling. 
separation. See A n a ly sis . 
single crystals. See Single crystals. 
speciflcations, U .S . Federal standards, 

013.
stam ping, Seo Stam pin g . 
sta tistics, G09.
tensile  properties, offect o f rato o f pulling  

as fu n ction  o f crysta l s ize , 292. 
therm al expansion o f s in g le  cry sta ls , G33. 
w elding. Seo W elding. 
x-ray absorption, 361.

M agnesium  alloys. See A lloys.
M agnetic a fter-effect, 503.
M agnetic anisotropy,

& cold-w orking, 047. 
of polycrystalline m aterials, 510. 

M agnetic hysteresis (seo a lso  A lloys  & 
im der nam os o f m eta ls), 

determ ination w ith  F ah y  S im plox  per- 
m eam eter, 80. 

in  superconductors, 388.
M agnetic perm eability. Seo A llo y s  & undor  

nam es o f m otals.
M agnetic properties (seo a lso  A llo ys  & 

undor nam es o f m eta ls), 
effect of plastic deform ation, 447. 
of colloidal powders, 295. 
of m etallic  s ta te , 201. 
report o f A .S .T .M . c tte e ., 704.

M agnetic susceptibility (see a lso  A llo y s  & 
under nam es o f m otals),' 

effect of cold-w ork, 502.
M agnetic transform ations, 523.
M agnetic v iscosity , 195.

sk in  effect & , 197.
M agnetism , th eory, H eisen b crg ’s , diffi- 

cu lties , 113.
M agnetite. See R efractory m aterials. 
M agnetization (seo a lso  A llo y s  & under  

nam es o f m eta ls),
Curve, dopondonee on tem p ., ąuan tum  

th eory , 525. 
dynam ical, in vostiga tion , 197. 
spontaneous, dependence on tem p ., 112. 
theory, \V ciss’s , 35. 
therm odyuam ics, 448.
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M agnetocaloric effect, 503.

atom ie theory, GIG.
M agnetoresistance. Seo A lloys  & under  

n am es o f m otals.
M agnetostriction (soo a lso  A lloys &  under  

n am es o f m otals), 
longitudinal, offect o f ten silo , com - 

prossion , & torsional strosses, '157. 
VOlume, dopondcnco on  tem p. & lattico  

co n sta n ts , 35.
M agnum inium . Soo A lloys.
M anganese, 

book, 63.
cem entation  of m etals by, 11, 207. 
deposition. Soo D eposition . 
detection. Seo A n alysis . 
diffusion in  so lid  & liq u id  iron, 37. 
estim ation . Soe A n alysis . 
film s, ovap d ., optica l co n st., 502. 
heated in  nitrogen, m agnotic propertios,

340.
m agn etic behaviour in  strong m agn etic  

fields, 245. 
m agn etic susceptibility, offect o f absorbod  

hyd rogen , 237. 
m inerals, s ta tis tic s , 014. 
param agnetism , 033. 
polym orphism , 2. 
reaction w ith  M nO ,, 173. 
separation. See A n a ly sis . 
solution  in  m olten  copper, 298. 
specific h ea t, truo, 194. 
sta tistics, 009.

M anganese a lloys. Soc A lloys.
M anganin. Seo A lloys.
M arinę engineers, d irectory, 288 (rcvicw). 
M arinę m achinery, defects, book lot, 101. 
M ass action , law  of, o f eonc. m olton  sa lts , 0. 
M aterials,

constructional, h igh -stren gth , sym -  
osium , 011 ; im provem ont o f dura- 
i l i t y  b y  cold-w orking, book let, 432. 

distribution & prodn ., book, 431. 
industrial, book , 101. 
raw, intornat. con tro l, book , 184. 
strength , b ook s, 104, 180, 018 ; royiew  

of research, 345.
M azak alloys. Soo A lloys.
M echanical properties (seo a lso  under  

specific proporties), 
at high tem peratures, th eory , 144. 
change under repeated stress, 500. 

M echanical technology, books, 139 (rcview s). 
M echano-galvanic effect, transvorse, 112. 
M echano-gatoan ic-therm al effect, 112. 
M echano-therm oelectric effect, 112.
M edals, m an ufacture, 322.
M elting,

electric, book , 68 (revicw). 
in  cupola, ad van tages & d isad yan tages, 

171. 
m ethods, 170.

M elting of—
A lum inium , 573.
A lum inium  a lloys, 88, 5 7 3 ; from  h ea v ily  

corrodcd scrap, 7 1 2 ; uso o f scrap, 
574, 708.

B rass, “ burn ing,” 128.
Bronzes, for high-prossure uso, 602; 

ph en om ena accom panyin g, 318.

M elting of—
Copper-nickel a lloys, roview , 656. 
Copper-silicon alloys, 318, 575. 
M agnesium  under g a s , 570.
M agnesium  a lloys, 8 8 ; flu xes, 708. 
N ichrom e, 709.
N ickel-bronzes, su lphur absorption , 52. 
Platinum , 88, 724.
Precious m etals, 724.
Scrap, 709.
Silum in, roviow , 297.

M elting points (soo a lso  A lloys  & under  
nam os o f m otals), 

law  of, and la ttico  structuro, 40.
Mercury,

absorption of gases, 238.
adsorption of gases, 194.
density a t  0°, 238.
detection. See A n a lysis .
diatom ic m olecular ions, 31.
diffusion, in  m eta ls , v o lo c ity , 2 50 ;

in to  cad m iu m & zin csin g lo  crysta ls , 522. 
electrical conductiyity o f sing lo  crysta ls  

& p olycrysta llin o  aggregates, rolation
447.

estim ation . Seo A n a lysis .  
h eat resistance a t vory low  tom p s., 442. 
interfacial tension , 491. 
liąu id , rolation  botweon eloctron field  

em ission  & con tact e .m .f .,  4 42 ;
v isco s ity , 345. 

longitudinal therm oelectric effect, 71. 
m agnetic induction, 442. 
m etallurgy, 425. 
m inerals, s ta tis tic s , 614. 
optical constants, 633. 
powder, 31.
production in  U .S .A ., 74S. 
purification, 442. 
separation. See A n a ly sis .  
solid, ten sile  proportios, 491. 
sta tistics, 431, 609, 014 ; book, 138. 
surface tension , 71, 491, 523 ; in  prosence  

o f gasos, 194.
M etal-craft, book, 750 (review ).
M etal industry,

directories, 612, 627 (rcvicu>). 
safety  in , 483, 608.

M etal p late w ork, book , 018.
M etal spraying. Seo S p ray in g .
M etal statistics. Sco S ta tistics .
M etal-w ork, book , 108 (review).
M etallic blacks, form ation  on th in  fo ils  by  

ovapn ., 283.
M etallic sta te ,

book, 105 (revicw).
H u m e-R oth ery  rules, 77, 301 349, 458, 

524.
lin kage, 293 ; appn. of T h om as-F erm i 

thoory, 155 ; naturo, 532 ; th eory, 245, 
532.

theory, 6 4 5 ; appn. o f D irac m atrix  
m eth od , 4 4 8 ; book , 621 (rei-ic ir); 
electron , 34, 113, 6 4 5 ; e lectron , boolc, 
613.

M etallization. See S p ray in g . 
M etallography (see a lso  Photom icrography), 

A.S.T .M . reeom m ended practice, 39. 
area & volum e of constitu en ts, m atli. 

ca leu la tion , 7.
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M etallography,
a tla s, 621 (review ).
book, 65, 139 (rcview), 188 (review ), 431,

615.
correlation  betw een  m ech. te s t in g  &, 616, 

662.
eąuipm ent. Soe Laboratory appara tu s. 
im portance, 202.
oE alloys w ith  graphite, proparod by  

sin torin g , 153. 
of plated articles, 163. 
optical polarization in , 662. 
polish ing, 40.
preparation of specim ens, 357. 
report o f A .S .T .M . c tteo ., 153, 662.

M etallurgical literature, 380.
M etallurgy,

advances, 182, 607 ; roview , 425. 
books, 66, 67, 99, 188 {rcvieu>), 3S2, 428,

432, 433, 434 (review ), 613. 
congress, proceed ings, 4 2 7 ; report,

229.
developm ents, influenco on engineering, 

607.
education , 4-yr. courso nt B ’hom , U n iv .,  

607.
for engineers, book , 434 (rcvicw ). 
history, 607 ; book , 106 (remew). 
in  N. A m erica , book , 611. 
in  TJrals, tech n ią u e  in  18th cen tury, 

book , 228. 
patents, 425.
physical, book , 621 (re v icw ); deve lop - 

m en ts, 283. 
problem s, s ta tis tica l correlation  &, 607. 
research, d ovelopm onts, 98. 
scientific  bases, 747. 
university training, 227.

M icrom eters. Seo T estin g  machines.
M icrophotography. Soo Photom icrography.
M icroscopes. Seo Laboratory appara tu s.
M icroscopy, 

in  engineering & industry, 662. 
m etallurgical, book , 621 (rcview). 
phase contrasts applied to , 40.

M icrostructure, area & vo lu m e o f con- 
stitu o n ts , m ath . ca lcu lation , 7.

M ilk, offoct o f m ota ls, 181, 482, 483.
M inerał industry, s ta tis tie s , 26, 104, 614.
M ining, ano ient train ing in  F reiberg, book , 

103.
M inor m etals, s ta tis tie s , 610.
Mixed crystals. See A llo y s  : S o lid  so lu 

tion s.
M olecules, condensation  & ovopn. a t  so lid  

surfacos, 449.
M olten a lloys. Seo A lloys.
M olten m etals (see a lso  under nam es of 

m otals), 
electrical resistance, 341. 
m olecular arrangem ent, th eoretica l d if 

fraction  p attern s corresponding to  
Rimplo ty p es , 397. 

ojtidation, k in etic s, 042. 
purification, contrifu gal, 572. 
solidification, effect o f u ltrason ic  w avos, 

496.
surface tension , 317 ; thoory, 2. 
theory, 645. 
yiscosity , th eory , 345.

M olten sa lts , concen trated , IawT o f m ass  
a c tio n , 6.

M olybdenum ,
absorption of n itrogen, 491. 
atom ie w eigh t, 491. 
contact p.d., 243. 
deposition. Soo D eposition . 
detection. Seo A n a ly sis . 
electrical conductiy ity , 116. 
electron em ission , ph otographs, 34. 
estim ation . Soo A n a ly sis . 
etching reagents (m otallographic), 663. 
evaporation in  yacuum , 643. 
film s, e le c t . co n d u ctiy ity , 6 3 4 ; o v a p d ., 

s tru ctu re , 527. 
hardness, yar ia tion  w ith  to m p ., 112. 
m inerals, s ta t is t ie s , 614. 
positive ion  w ork-fu nction , 340. 
powdered, courso o f s in tor in g  process, 7. 
production in  U .S .A ., 381. 
separation. Seo A n a ly sis .  
sources, 62.
spectral em issiy ity , 249.
sta tisties, 609, 614.
therm al conductiy ity , 116.
thoriated , e lectron  om ission  process, 638.
uses, 62, 329.

M olybdenum  alloys. Seo A lloys.
M onel m eta l. Soo A lloys.
M oulding (soo a lso  Casting, &c.), 

books, 100, 383, 749 (rcview). 
boxes, con stru ction , 472 , 709. 
m achines, jar-ram m ing, 5 8 0 ; roviow , 

5 8 0 ; squeezo typ o , a c tio n , 7 09 ;  
w h at can  bo oxpoctod from , 709. 

m aterials, book , 185. 
sands. Soo Iłefractory m aterials.

M oulding of—
A lloys, royiow , 572.
M agnesium  a lloys, 19.

M oulds,
dressings, 90.
dried, offect o f a tm . h u m id ity , 578. 
driers, 473.
w ettin g  b y  m o lten  m eta ls , 317.

M um etal. Soo A lloys.
M untz m eta l. See A lloys.

N.A . a lloys. Seo A lloys.
Neodym ium  (seo a lso  Harc carth m etals), 

m agnetic susceptibility , 632.
N ichrom e. Seo A lloys.
N iekel,

action  on photographic p late, 293. 
adsorption of e th y len e, rato, 634. 
affinity of m eta ls for, 651. 
alternating current resistance, chongo in  

lon g itu d in a l m agn otic  field , 31. 
anodes, 462 , 463. 
atom ie h eat a t lo w  tem p s., 110. 
B arkhausen effect, 443. 
carburization in  m ix tu res  o f CO & C 0 2, 

rato , 516. 
cem en tation . Soo Cem entation. 
chem istry, book , 334 (review).
-clad  sheets, properties & u ses, 587.
-c lad  steel sheot, m anuf. & app n s., 134, 

7 4 1 ; m anuf. o f app aratus from , 587 ; 
ten silo  p roperties, 605.
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N ickel,

co inage, m anuf. in  Jap an , 591. 
corrosion. Seo Corrosion. 
corrosion-fatigue. Seo Corrosion-fatigue. 
creep, 214.
crystals, m agnotizod , pow der diagram g, 

005.
Curie con stan t, offeet o f th erm al varia- 

t io n s  o f m olocular fiold, 290.
Curie poin t, 7, 238, 034 ; offeet o f tonsilo  

stross, 443 ; o f th in  layors, 194, 035. 
decarburization, rato, 510. 
degassing, 238. 
deposition. Soo D eposition . 
deposits, offect o f ann ealing, 553 ; h ard 

ness, effoot o f var iou s factors, 102; 
on  eoppor sing lo  crysta l, olectron  
diffraction  a n a ly s is , 3 9 0 ; on  iron  & 
go ld , olcotron d iffraction  stu d y , 252 j 
pecu liar itics , 404 ; p its , 403, 088 j 
proporties, 400. 

detection . Soo A n a lysis . 
diffusion o f carbon m onoxide, 238. 
diffusion of hydrogen, 30, 7 1 ;  a t  vory  

h igh  pressures, 492. 
diffusion of oxygen a t vory h igh  prossures, 

492.
diffusion of rare gases, 30. 
eczem a, 135.
e lastic ity , Y ou n g’s m od u lu s, effect of 

m agn otization  & te m p ., 340. 
electrical conductivity, 110. 
electrical resistance, 034 ; botweon 300° 

and  430“ C ., 492 ; chango w ith  tem p ., 
194; decrcaso in  m agn etie  fiold, 
thoory, 2 94 ; (specific & tom p. varia- 
tio n ) in  ann ealed  & unannealed  sta tos,
517.

electrolytic, offects o f annoaling_ on  
m ierostructure & m ech. proporties,
143.

em ulsions & , behaviour, 043. 
estim ation . Seo A n a lysis . 
evaporation in  vocuum , 034, 043. 
extrusion. See E xtru sion . 
ferrom agnetism , 195; tem p . offects, 341. 
film s, ca ta ly tio  proporties, 442 ; eloctro- 

depositod , Curie p o in t, 194, 0 35 ;  
ovapd ., structuro, 527.

H a ll effect on passago through Curie  
p o in t, 110. 

heat transfer cooff., 345. 
in  alum inium  a lloys, 050. 
in  brass foundry practice, 575. 
in  chem ical industry, 740. 
in  food m anufacture, 741. 
in  gram ophone record m anufacture, 329. 
in  Petroleum  industry, 3S0. 
in  pharm aceutical industry, 741. 
in  railw ay w ork, 005. 
incandescence-em ission in  coesium y a 

pour, 110.
industry, C anadian, 009 ; in  1935, 03, 98. 
interaction w ith  gases, a t  low  prossures, 

042.
ionization  of hydrogen in  co n ta c t w ith , 1. 
iteh , 135, 209.
m agnetie behaviour, a t tem p s. up  to  

Curie p o in t, 0 3 4 ; in  strong m agn etie  
fiolds, 245 j o f w ire undor torsion , 443.
3 o

N ickel,
m agnetie constants, 23S. 
m agnetie hysteresis, nogativo , 71. 
m agnetie transform ations, 71. 
m agnetie viscosity , 195. 
m agnetization , chango in  strong fiolds, 

2 39; offoct of ten silo  s tress, 4 43 ;  
spontan oous, 034 ; under corapressiyo  
strossos, 443. 

m agnetized, cry sta ls , pow dor diagrains, 
005; m od ulus o f to rs io n  a t high  
tom ps., 034. 

m agneto-calorie effect, 443. 
m agneto-resistanee, 31. 
m agnetostriction , 380 ; offect o f ten s ile ,  

com prossion & torsion al strossos, 457 ; 
of sing lo  crysta ls  a t yarious tom p s., 1. 

m atrices for typ o-castin g , 225. 
m echanical properties aftor h ea t- & 

m ech. trea tm en ts, 050. 
m etallography, A .S .T .M . rocom m ended  

praotico, 39. 
m etallurgy, book , 104. 
m ierostructure, 153. 
m inerals, s ta t is t ic s , 014. 
oxidation, a t  h igh  tom p s., ra to , 535 ;

o f sphorules, 042. 
p a ssm ty , 539 ; book , 012. 
perm eability to  hydrogen a t h igh  pres- 

suros, 142. 
photoelectric effect, d irection  o f po lariza

tio n  & 8 o lcctiv ity , 045. 
physical properties aftor hoat- & m ech .

treatm en ts, 050. 
pickling. Seo P ick lin g . 
polishing. Seo Polish ing. 
pressing. Soo Pressing. 
production, roview , 009. 
reaction w ith  N iO , 173. 
research lab . o f M ond N ickol C o., L td . 

009.
review o f developraonts, 003.
roll-facings, 180.
scrap, w orking-up, 580.
separation. Seo A n a ly sis .
sheet, form ing properties, 302, 059.
single crystals. Seo Sin gle crystals.
soldering. Soo Soldering.
specific h ea t, 238, 493.
sta tistics, 431, 009, 0 1 4 ; book , 138.
stressed, offeet o f m olton  so lders, 378.
structural dem agnetizing factor, tem p.

varia tion , 035. 
surfaces, s tick in g  in  vacuum , 242. 
tensile properties a t low  tom p s., 491. 
therm al conductivity, 110, 502. 
therm al energy, chango d u e to  m ag- 

n otization , 194. 
therm al expansion, a t low  tem p s., 5 0 2 ;

x-ray stu d y , 142. 
therm óelectric force, 492. 
therm oelectric power noar Curio tom p., 

447.
therm om agnetic effect, 72. 
transition points, 492. 
uses, 7 4 0 ; roview , 0 0 9 ; (seo a lso  entrios  

above).
yolum e m agnetostriction  effect, 31. 
w elding. Soo W elding. 
x-ray diffraction, 110.
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N ickel a lloys. Soo A lloys.
N ickel-clad . See N ickel.
N icla  brass. Seo A lloys.
N iobium , 38G.

analysis. See A n a ly sis . 
crystal structure, 493. 
electrical resistance a t h igh  tom p s., 493. 
eyaporation, 493. 
high-tem perature properties, 493. 
la ttice  con stan t, 253. 
production from  fu sed  dou ble  fluorides, 

70.
sta tistics, 009. 
therm ionic em ission , 493. 
uses, 70, 180 ; b ib liograp liy , 010. 
w orking, 70.

N iobium  a lloys. Soo A lloys.
Niperm ag; Soo A lloys.
Nitrides. Soo A lloys  <£.- com pounds. 
Nitriding, book , 431.
N itrogen (see a lso  Oascs),

absorption b y  m olyb d en u m , 491. 
adsorption b y  tu n gsten , 638. 

Nitroso-sulphuric acid pum ps, m ater ia ls  for, 
331.

Noble m eta ls , d isp laeem en t from  so ln s . of 
th oir  sa lts  b y  hydrogen under pressure, 
443.

N om enclature o f a llo y s , 380.
N om ography, p a m p h let, 136.
N on-ferrous m etallurgy, toch n iąu e , p o in ts  

o f in terest to  ferrous m ota llu rg ist, 425. 
Non-ferrous m etals & alloys,

“  deyelopm ent ”  m ovem en t in  in d u stry , 
380.

in  G erm any, 747.
report o f A .S .T .M . o tteo ., 181, 747. 
uses, book , 050 (review ). 
world m arkets, 610.

N on -m eta llic  inclusions,
determ ination, app aratus, 314. 
in  polished surfaces, d o tn ., 358.

N orway, a lu m in iu m  in d u stry , 425.

Oils,
adsorption b y  m eta l surfaces, m eth od  of 

m easurem en t, 345. 
corrosion by. Seo Corrosion. 
fu el, u tiliza tio n , 273. 
lubricating, m in era ł, o ilin oss, 345. 
perm eability of m eta ls , 745.

Oleić acid, action  on m eta ls . See Corrosion.
O ligodynam ic action  of m etals. Soo B ac

tericidal action o j  m etals.
Optical properties (see a lso  A lloys  & under  

nam os o f m eta ls), 
of film s. 6 4 4 ; polariinotrie d e tn ., 447. 
of m etals in  yacuum , 502. 
theory, 637.

O sm ium  (see a lso  P la tin u m  m etals), 
analysis. Seo A n a lysis .  
chem istry, book , 334 (review). 
detection. Soo A n a lysis .  
estim ation . Seo A n a lysis . 
la ttice  constants, 254. 
properties, roview , 635. 
separation. See A n a lysis .  
therm al expansion o f c rysta l la tt ico , 490.

Osm ium  alloys. S ee A lloys.

O yeryoltage, 691 (seo a lso  under nam es of 
m eta ls). 

hyd rogen-, 465, 691, 692.
Oxidation, 121 (see a lso  Corrosion, A lloys, & 

undor n am es o f m otals). 
anodic. See A n od ic  oxidation . 
frictional, a t  so lid  jo in ts  o f  tw o  m eta ls , 

33.
of m olten  m eta ls , k in o tics, 642. 
of powdered m eta ls , k in o tics, 042. 
of spherules, k in e tie s , 642.

O xidation-reduction p oten tia l, 368.
Oxide films, 

on m etals, o lectron  d iffraction  stu d y , 148, 
527 ; in terference co lours, 642. 

rem oyal from  m eta l surfaces, 43. 
structure, 121.

Oxides. Seo A lloys  <£• com pounds  & a lso  
R efractory  m ateria ls.

O xygen (see a lso  Gases),
adsorption b y  p la tin u m , iron  ox id e  & 

chrom ium  ox id o , 635. 
diffusion through n iok ol a t  v ery  high  

pressuros, 492.

P ack ing m aterials, 331.
P ain tin g  of—

Aireraft parts, 549.
A lum inium , 81, 3 2 4 ; w ith  ch lorin ated  

rubber, 261.
A lum in ium  a lloys, 81 ; prepn. o f surfaco, 

161; w ith  ch lorinated  rubbor, 261. 
Cadm ium -plated steels , 261, 649.
Copper, 684.
D uralum in , 123.
E lektron w ith  ch lorin ated  rubber, 261. 
Galyanized iron & stee l, 12, 208, 3 1 0 ,4 0 3 . 
Hydronalium  w ith  ch lorin ated  rubbor, 

'261.
Iron w ith  a lu m in iu m  bronze, te s ts , 549. 
M agnesium  a lloys, 123.
M etals, roviow , 161.
Z inc, 81, 310 ; prepn. o f surfaco, 549. 
Zinc a lloys, 81.

P a in ts,
a lum iniu m . See A lu m in iu m . 
anti-corrosive, 1 2 .
b itum inous, for m eta l p ro tection  near 

raw  sew age, 2 6 1 ; so lee tio n  & app n ., 
684.

chlorinated rubber, p ro tec tiy e  ya lu o , 261. 
coal-resin , a lum in iu m  pow der in , 261. 
corrosion-resistant, 462. 
ground, te s t s ,  261. 
testin g , 208.

Palladium  (sec a lso  P la tin u m  m etals), 
anodic polarization , 264. 
chem istry, book , 334 (revieiv). 
deposition. Seo D eposition . 
detection . Seo A n a lysis . 
deuterium  in , s o ly ., 5. 
diffusion of deuterium , 243. 
diffusion of hydrogen, 4 9 3 ; effect of 

te m p ., 290. 
displaeem ent from  so ln . of p a llad iu m  

chloride by  hyd rogen  under pressure, 
443.

effect of phosphorus on m och. properties,
31.
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Palladium ,
effect of sulphur on m ech. proporties,

31.
e lastic  properties, dopondonco on hydro- 

gon con ton t, 035. 
electrical resistance, tem p . cooff., de- 

creaso a t  h igh  tem p s., 4 1 7 ; tom p. 
cu rves, anom alics, 294. 

electrodes, cath od ic  po lar iza tion , 404 ;  
s im u itan oou s cath od ic  & anodie p o lari
za tio n , 557. 

estim ation . Soo A n a ly sis .  
freezing poin t, 239.
hydrogen in , bohaviour, 035 ; s o ly ., 5. 
properties, roviow , 035. 
separation. Soo A n a lysis . 
sorption of hydrogen, 441. 
specific h ea t, 38, 835. 
therm oelectric power, 447. 
w orking, rovie\v, 035.

Palladium  a lloys. See A lloys.
Panphot. Soo Laboratory appara tu s. 
P an ta l. Seo A lloys.
“  Paper-adhered ”  process, 130. 
Param agnetism  (soo a lso  under nam os of 

m etalB), 
con stan t, th eory , 033. 
spin, 388.

Parchm entized fibrę, produ ction , m ateria ls  
for use  in  oąuip m ont, 006.

Parting of—
B ullion  a t H om ostako M inę, 14.

Parting powders, 710.
P a ss iń ty  (seo a lso  under nam es of 

m otals), 
bibliography, 539. 
book, 012.
in  electroplating, 689. 
review , 539.
theory, 206 , 080.

Paten tability , book, 285.
P aten ts, 

book, 432.
periodicals, & c., w hich  publish abstracts, 

bib liogrophy, 430. 
in  U .S .A ., 3S1.

Pattern  plates, m ateria ls , 472.
Peltier effect, 145 (seo a lso  under nam os of 

m etals) ; m olar, o f puro m ota ł tw o- 
phaso sy stem s, 040.

P en  nibs, m ater ia ls  for, 97.
Peralum an. See A lloys.
Periodicals, 

directory, 433. 
lis t , 187.

Perm alloy . Seo A lloys.
Petrols (sco a lso  Liąuid, fu c ls  & Corrosion). 
Pew ter. Soo A lloys.
Phase transitions of puro substancos, lin os  

of con st. affin ity , 340.
Phosphorus, d otection  & d etn . Soc A n a ly 

sis.
P h osp h oru s-m eta l system s. Soo A lloys. 
P h oto-cath odes, transparent, suporposod, 

507.
P h oto-elastic  determ ination of stress, 09S. 
P hotoelasticity ,

applieation of interferom eter strain- 
gau ge , 508. 

book, 230.
3  O 2

Photoelectrio effect (sco a lso  under nam es of 
m eta ls),

external, d ireetion  o f p o lar iza tion  & 
so lec tiv ity , 645 ; th eory , 294. 

Photoelectric em ission , offect o f electron  
roflcction, 243.

Photoelectric thresliold, offect o f o xygen , 
112.

Photoelectric w ork-functions, d o tn ., 502. 
P hotoelectrom otive force in  sem i-condu c-  

tors, thoory, 243.
Photographic plates, a c tio n  o f m ota ls  o t  

distan co , 293.
Ph otom agn etic effect, 140. 
Photom icrography (soo a lso  M etallorjraphy), 

book , 437 (revicw).
eąuipm ent. Soo Laboratory appara tu s. 
size of photographs, 10.

P h oto-resistan ce, 244.
P h ysical chem istry, tab les , 06, 015.
P h ysica l properties. Soo under specific  

properties.
Ph ysical constants, 

books, 184, 383.
of pure m etals, book lot, 620 (rcview). 

P hysicists, ind ust. tra in ing , 2S3.
Physics,

dictionary, 432. 
handbooks, 288 (review ), 614. 
industrial, book , 05. 
of m etals, 03. 
philosophy, book , 232.
Progress, book, 330 (rcview).

P iek ling, 722.
developm ents, 200. 
in  galvanizing w orks, 592. 
inhibitors, 4 1 9 ; action , 276.
Solutions, offect on m eta ls , 323. 
spoilage by, 418. 
tanks, tie-rods, 478. 
use of catalysts, 170. 
vats, rubbcr-lined, 556.

P iek ling of—
A lum inium  & its  a lloys, 276.
A lum inium  bronze, 276.
B rass, 3 23 ; red u ction  in  th iek n ess, 

419.
Britannia m eta l, 276.
B ronze, 323.
Copper, 276, 323.
Copper a lloys, 276.
D uralum in, 722.
Iron , 323.
Lead, 270.
M onel m eta l, 276.
N ickel, 270.
Steels, 555.
T in, 270.
Z inc, 276.

Pipes (see a lso  Tubes, A lloys, & undor 
n am es of m otals), 

jo in ing , 728.
protection undorground, 123. 
w ater service, fr ie tion  lo sse s , 2 8 2 ;  

G erm an m atoria ls  for, 181; ta s te s  & 
odours caused  b y  e lect. currents, 743. 

P istons, rad io logy . See R adiology.
P lastic  deform ation (see a lso  D eform ation , 

D raw ing, R olling , &c.), 
books, 05, 138, 613.
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Plastie deform ation,

effect on m agnetic properties, 447. 
m echanism , 591 ; offect o f p hase clm nges, 

0 0 4 ; roviow  of rocont w ork , 217. 
processes, rovie\v, 585. 
theory, rov iew , 92.
transverse effects due to , in  conduc- 

t iv i ty  o f m ota ls, 112.
P lastie  flow  o f a llo y s , in  connoction  w ith  

M axw oll’s ro laxa tion  tlioory, 585.
P lasticity  (sce a lso  A llo y s  & undor nam os of 

m otals), 
book, 280.
of crystals, 32, 33, 301 ; v a r ia tio n  w ith  

tom p ., 33. 
of m etals, fundam ontal p r in c ip les , 497. 
of sing le  crysta ls, tom p. dependonco, 49S. 
relation to  cohosion , 498. 
report on , 242. 
review  o f recont w ork, 497. 
theory, N ad ai's , critic ism , 345, 497. 
under deform ation, 144.

P la tin u m  (sco a lso  P la tin u m  m etals, 
Prccious m etals, &c.), 

adsorption of deuterium , k in o tics, 030. 
adsorption of e th y len e , k in etic s , 493. 
adsorption of hydrogen, k in etic s, 030. 
adsorption of oxygen, 035. 
a lk a li film s on, o f a tom ie  th ick noss, 32,

239.
analysis. Soo A n a ly sis . 
ancient m eta llurgy , o f pre-C olum bian  

In d ian s, 331. 
atom ie h ea t, 493. 
books, 07, 99, 231. 
casting. See C asting. 
colloidal particles, param agnotism , 239,

030.
colouring. Seo Colouring. 
contact p .d., 243. 
corrosion. Soo Corrosion. 
deposition. Soe D eposition . 
detection . Seo A n a lysis:  
diffusion of hydrogen & o f deuterium  

com pared, 195. 
displacem ent from  it s  sa lt  so ln s. by  

hydrogen undor pressure, 443. 
effect of phosphorus on m ech. proportios,

31.
effect of sulphur on m ech. p roperties, 31. 
electrical resistance, tom p.-coeff., decrease  

a t high tem p s., 447 ; tem p . cu rves, 
anomalie®, 2 9 4 ; yar ia tion  in  Cne w ires, 
030.

electrodes, cath od ic  po larization , 4 0 4 ;  
for spark-plugs, 180; overvoltago in  
2ZV-sulphuric ac id , 091 ; ox id a tion  
reactions a t, 205 ; p la tin ized , cap acity , 
5 5 7 ; p o ten tia l drop, 4 0 7 ; sim ul- 
tan oous cathod ic  & an od ic  p o lar iza
t io n , 557.

electrotherm ic hom ogeneous effect, 032. 
estim ation . Seo A n alysis. 
evaporation in  vacuum , 043. 
film s, a c tio n  o f lig h t, 2 4 4 ; current 

flu ctu ation s, 2 9 4 ; o lec t. con d ition , 
0 3 0 ; e leet. co n d u o tiv ity  in  o lectro- 
s ta tic  fields, 0 3 0 ; rofractivo ind icos, 
110. 

flu te, 98.

P latinum ,
free surface energy, a ltoration , 043. 
h all-m ark in g , in  Jap an , 90. 
history, 98.
hydrogen layers on , ph otoo lect. offect, 

494.
industry in  1935, 9S, 182. 
ion ization  of hydrogen in  co n ta c t w ith , 

1.
m aehin ing. Seo M aehining. 
m agn etic susceptibility o f m in u to  par- 

tio les , 239, 030. 
m elting. Seo M elting. 
m inerals, s ta t is t ic s , 014. 
occurrence, 004.
photoelectric effect, d ircction  o f p o lar iza

tio n  & so lo ctiv ity , 045. 
positiye difference effect, 399. 
positiye ion  em ission  w hon hoated  in  

oxygon , 32. 
potentia l jum p in  s ilvor  sa lt so ln s ., 090. 
properties, rcviow , 035. 
separation. Seo A n a ly sis . 
soldering. Seo Soldering. 
surfaces, decom pn. o f n itro u s oxido a t, 

offect o f foroign gasos, 2 9 1 ; stic k in g  in 
y acu u m , 242. 

therm oelectric power, 447. 
uses, 90, 97. 
w orking, roview , 035.

P latinu m  alloys. Soo A lloys.
P latinu m  m eta ls (seo a lso  undor nam os of 

p latin u m  m otals), 
analysis. Soo A n a lysis . 
book, 231.
displacem ent from  th oir  sa lt  so ln s. by  

hydrogen undor prossuro, 443. 
estim ation . Soo A n a lysis . 
in  jew ellery , 90, 97. 
m etallurgy, 035. 
occurrence, 004. 
ores, 035 ; book , 99. 
properties, roviow , 035. 
refining. Soo R efin in g. 
separation. S ee A n a ly sis . 
s ta tistics , 009. 
uses, 97, 004, 035. 
w orking, 635.

P lum bing m atoria ls, M anchester Arch. & 
B uild ers’ specifications, 003.

Pobedit. Soo A lloys.
Polarization  (seo a lso  under n am es of 

m otals), 
cathodic, offect o f co llo id s , 680. 
sim ultaneous cathodic & anodic, 557. 

Polarized lig h t, uso in  m eta llu rgy , th es is ,
433.

P olish ,
& corrosion protection, 683. 
naturę, 304.

P olished surfaces,
am orphous layer, 117. 
n on -m eta llic  inclusions, d e tn ., 358. 
oxide layer on, 664, 
structure, 526.

P olish ing, 131, 276, 377, 594. 
abrasives, 723. 
glu es, 723.
m etallographie, e lectro ly tic , 75, 202, 357. 
m ethods, 219.
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Polish ing,

w heels, adh osivcs & ab rasiyes, 5 94 ;  
coa tin g  w ith  abrasivo, 270 ; fibro, 594 ; 
solcotion , 594 ; sloovo, 594.

P o lish ing  o£—
A lum inium , 324, 7 23 ; fa u lty  uso of 

band p o lisher, 5 93 ; uso o f stool w ool, 
478.

A rchitectural ornam ents, 594.
Chromium platod  au to . bum pors, 170. 
Gold, 723.
Hard m eta l d ies , 21S. 
M onel m eta l, 723.
N iekel, 7 2 3 ; p latod  au to . bum pors, 170. 
Silver, 723.

Polon ium , 
crystal structure, 530. 
electrochem istry, 311, 090. 
properties, 311, 090.

Polym orphic m etals, tran sition  vo loc ity , 
offect o f m ech. doform ation , 494.

Polym orphic transform ations, 523 (seo a lso  
under nam es of m otals), 

dilatom eter for study, 495. 
Polym orphism , 304. 

under stress, 2. 
Positive difference effect, 399.
P otassium  (seo a lso  A lk a li m etals),

ad sorb ed la y ers ,p h o to o lec t.o ffec t, U l .  
atom , ph ys. con stan ts , 245. 
atom ie w eight, 340. 
chem istry, book, 013. 
com pressibility, 339. 
constitu tion , 239. 
detection . Soo A n a lysis .  
e la stic  constants, 292. 
estim ation . Seo A n a ly sis . 
evaporation, h ea t, 292. 
film s, norm al onorgy d is tr ib u tio n  of 

ph otoeloctron s a s fu n ction  o f tem p ., 
4 4 3 ; on m otał surfaoes, p h otoo lect. 
om ission , 343 ; p h oto-sen sitiza tion  b y  
m eans o f hyd rogen , 4 9 4 ; trans- 
parency, 037. 

free energy, 241. 
la ttice  constants, 239. 
liciuid, y isco s ity , 494. 
m obility on tungsten , 111. 
optical constants, 030. 
photoelectric effect, effect o f oxygon , 

carbon d io x id e , n itrogen  & m ercury, 
030 ; effect o f outgassing , 494. 

photoelectric em ission  from  th in  film s, 
G37.

surface ionization  on tu n gsten , 72. 
therm al expansion a t h igh  pressures, 

339.
vapour pressure, 241. 

P otassium  alloys. Seo A lloys.
Powdered m etals (seo a lso  A llo ys  & under  

n am es o f m otals), 
book, 335 (review). 
collo idał, m agn etic  p roperties, 295. 
com pression, 219. 
m anufacture, 170, 219. 
m etallography o f a llo y s  w ith  graphito, 

prepared by  sin toring, 153. 
oxidation , 642. 
review , 592.
sintering. See Sin terin g.

Praseodym ium  (soo a lso  Harc carlh  
m etals), 

la ttice  structure, 359. 
m agnetic susceptibility, rela tio n  to  tem p ., 

109.
polym orphism , 2. 
sta te  in  m etal la tt ice , 109.

Precious m eta ls (seo a lso  undor nam es of 
precious m eta ls), 

analysis. Soo A n a ly sis .  
bullion, partin g , 14. 
m elting. Soo M elting. 
m etallography, A .S .T .M . recom m ended  

practieo , 39. 
reclam ation  from  slags, 53. 
refining. Soo Rcfm ing.

Precipitation-hardening. SeaA ge-hardening.
P resses, dosign & con stru ction , ad van ces, 

591.
Pressing,

books, 66, 3S3, 613.
cold -, 720 ; m otallurgical asp ect, 377 ;

to s t for sh eet m atoria ls, 377. 
h o t-, charaetoristics o f oxtcnsion , 587.

Pressing of—
A lum inium  a lloys, 175 ; rubber & w ood  

d ie s , 175, 276.
Brasses, 477, 591 ; h o t-, 175.
Copper, 591. 
M agnesium  & its  a lloys, roview , 591. 
N iekel & its  a lloys, 322.

Pressure yessels, p ro tec tio n  w ith  rupturo  
d ises, 083.

Printing colours, a c tio n  on m eta ls , 203.
Propellers,

aircraft. Soo A irc ra ft.  
blades, failuro, 010. 
casting. Soe Casting. 
corrosion-fatigue. Seo Corrosion-fatigue. 
protection from  dam ago from  y ib ra tion , 

010.
P rotal process, 545.
Protection of m eta ls & alloys, 10, 43, 80, 

122, 159, 200, 259, 310, 366, 402, 460, 
545, 6 8 0 ; (seo a lso  under yar iou s  
m othods, o.g. A n odic  oxidation , C e
m entation , D eposition , O ah an izin g , 
P a in tin g , S p ra y in g , T in n in g , &c.). 

against corrosion, book let, 6 1 4 ; e le c tro 
ly t ic  m othods, fa ilure, 401. 

by coatings, m othods, 548. 
by m eta l coatings, roview , 547.

Pum ps, chem ica l, m atoria ls for, 379.
Pure m etals,

physical constants, book let, 020 (rcview). 
properties, book, 139 (revicw ).

P y lu m in , process, 303.
Pyrom eters (see a lso  Therm ocouples), 

colour, B io p tix , 413. 
colour-brightness, 209, 571. 
conyeetion , portab lo, 700. 
expansion, ap p n s., 170. 
optical, d isappcaring-filam ent, calibra- 

tio n , 706 ; d isappearing-filam ont, pre- 
c is io n , 706.

O ptim atic sy stem , 572. 
potentiom eter-type, h igh -speed , 373; im - 

proyem en ts, 7 05 ; reeording, 373. 
suction , a c tion , 316. 
tubes, porcolain, 317;
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Pyrom etry, 
book, 231. 
in  foundry, 570. 
industrial, 700. 
tables, 184.

Quarzal. Soo A lloys.
Queensland, ann ual report o f U ndor- 

Scorotary for M inos for 1934, 07. 
Quenching (soo a lso  H eat-trcalm cnt), 
Q uenching oE—

A lum in ium  alloys p is to n s  in  b o ilin g  
w ater, 174.

D uralum in, b ost tem p ., 3 0 ;  stra in  
eausod b y , 174.

Quicksilver. Seo M ercury.

R .R . a lloys. Soo A lloys.
Radio industry, m atoria ls, 740.
R adio va lves, m an u f., 50.
R adioactivity, tom p. coeff., ca lcu la tio n  of 

m ctallograp h ic  p rocesses from , 7.
R adiology, 

apparatus, for fou ndry, 705. 
applications, 87, 232, 570, 7 0 5 ; to  

m etallu rgy , 373, 412, 470. 
books, 013, 015.
detection of internal strains, 570. 
determ ination of principal com ponęnt 

stresses, 18. 
e lectrical equipm ent, book , 438 (reuicw). 
gam m a-ray, 470 ; dovolop m ents, 209 ;

p rotection  o f w orkers, 214. 
in  foundry, 570. 
industrial, 214. 
m arking of objects for, 412. 
m ethods, 412.
photographs, ova lu a tion , 704. 
review s, 18, 532.
x-ray , diyergonco o f p ietu res, 3 10 ;  

in d u str ia l, 209 ; shock-proof tu b es, 209.
R adiology of—

A lum inium  w iro-bars, 570.
Castings, 209.
Iron, 705.
M etal p lant, 704.
P iston s, dod uctions from  p h o to s ., 470. 
Steel castin gs , 572.
W elds, 209, 373, 412, 570, 704, 705.

R adium , s ta tis t ic s , 009.
R ailw ays, m ateria ls, d eye lop m en ts  in  

G erm any siń ce  1919, 24.
Rare earth m etals (soo a lso  under nam os of 

raro earth  m otals), 
la ttice  structure, 359. 
m agnetic susceptibility , rela tion  to  tom p., 

109.
periodic c lassification , 33.

Rare m eta ls (seo o lso  undor nam os of raro 
m otals), 

in  industry, 748. 
in  m etallurgy, 135.

Rarer m etals, uses, 005.
R ayon  industry, corrosion  in . Soo Corro

sion.
R ecrystallization , 242 (seo a lso  A lloys, 

under nam os of m ota ls, <fc a lso  C rysta ls, 
growth),

R ecrystallization , 
co llective, 358. 
effect of im purities, 004. 
effect of sudden h ea tin g , 357. 
k in etics, 118, 153. 
nu cleus form ation , 118, 153. 
phenom ena, 357. 
recovery, 003.

R efin in g, appn. o f m otallographic  thoory, 
105.

R efining of—
A lum inium , G9, 210, 237, 205, 4 S 9 ; 

oloefc., in  m ixtu ro  o f fusod chloridos, 
557.

Copper, R h ok an a o loc tro ly tic  rofinory, 
210, 408, 0 9 2 ; uso of pu lyerizod fu el, 
217.

Lead, e on tin u ou s, book , 4 3 3 ; m odifiod  
13otts proeoss, 092.

P latin u m  m etals, royiew , 035.
Precious m eta ls a t A cto n  rofinory, 90. 

R eflectiyity (soo a lso  O ptica l properties, 
A lloys, & undor nam os o f m ota ls), 

of m etals & plated m aterials, 2S3. 
of mirrors eondonsod a t Iow tem p s., 34.

REFRACTORY M ATERIALS, 
action  of carbon m onoxide, 474. 
action  of potash yapour, 19. 
action  of s lags, apparatus for stu d y in g , 

173.
alum inous, dotn. o f a lk a lis , 173. 
applications, 582, 5S3. 
book, 432.
cem en ts, co ld -sottin g , bon ding  stren gth , 

717.
ch illin g , 55 , 129. 
conditioning, 711.
contain ing m agn esia , d evo lop łn on ts, 474. 
costs, 582.
crucibles, graphito , trea tm en t, 215, 272, 

5 7 8 ; h istory , 3 2 1 ; m an u f., 710 ;  
uso & care, 577. 

deyelopm ents, 92, 273, 274, 710. 
durability, factors affoeting, 410. 
elastic  m odulus in  ton sion , 583. 
eva lu ation , 370. 
cxtensib ility  in  ton sion , 583. 
for copper-reflning furnaces, 582. 
for electric H .F . furnaces, 716. 
for m eta l industry, 710. 
foundry, 173, 582, 710. 
fu rn ace-, ap p n s., 2 7 4 ; roąu irem ents,

321.
furnace lin in gs, 475. 
industry in  1935, 129. 
in su lating , 583, 718 ; proportios, 474. 
m echanical properties a t h igh  tom p s., 

d o tn ., 583. 
m elting points, 173.
porosity, to stin g , uso o f penotrating  

rad iations, 718. 
production, o lectrothorm al, 475. 
refractoriness, dotn ., 19. 
reports of A .S .T .M . c tte o ., 172, 710. 
silico -a lu m in ou s, so ften in g  & m eltin g  

p o in ts , offect o f addn. o f flu se s , 474; 
to stin g  a t  h igh  tem p s., 474. 

soften in g, 475.
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Refractory m ateria ls—  

strength , in  ton sion , 583. 
term s relating to, A .S .T .M . ton ta tivo  

defln ition s, 55, 7 IG. 
testin g , 717 ; under load , 717. 
therm al condu ctiy ity , 173; d otn ., report 

of A .S .T .M . c tte e ., 717. 
types, 582.

Barium  alum inium  silicates, 717. 
Carbofrax bricks, u ses, 173.
Core sands, offect o f co m p o sitio n  a t  

olovated  tom p s., 319, 579, 710.
D uralite , 410.
Firebrick, offect o f m o lten  a lu m in iu m , 

717 ; in su la tin g , u ses  in  foundry, 55.
F ireclay, d efln ition s, to n ta tivo  rev isio n  

o f A .S .T .M . standard , 5 5 ;  flin t, 
socondary oxp an sion , 2 7 4 ; iron  con- 
to n t, 173; O hio , rofinom ont, 2 7 4 ;  
p la stic ity , 173; p orosity , 173; shrink
age, 173.

F ireclay brick, sp a llin g , pan el te s t , 71S.
G raphite, cru cib les, trea tm en t, 215, 272, 

578 ; uso in  fou ndry, 319.
K aolin , a b sorp tion  cap acity , 370.
M agnesia, fusod , in  non-ferrous in d u stry , 

129.
M agnesite bricks, p roperties, 583.
M agnetite, e la stic  m od ulus, 717.
M oulding sands, binders, uso o f com ent, 

4 7 2 ; bon ding, effoet o f co n stitu tio n  
of bond clays on bon ding proportios, 
5 7 9 ; bon d in g , “ Q uesta l b en ton ite , 
2 1 5 ; bon ding  agen t, ova lu ation , 
7 1 0 ; book , 749 (rcm cw ); C anadian, 
2S5, 3 2 0 ; cohosion , m easurem ent, 
im prpyod G irardet app aratus, 710 ;  
co n tr o l, 579 ; deform ation  & resilienco, 
41 4 ; dry ing  in  open a ir , troub les  
arising  from , 2 72 ; d u rab ility , 228, 
375 ; offect o f com p osition  a t  e lovatod  
tom p s., 319, 579, 7 10 ; offect o f com - 
prossion , 710 ; oxpansion  & con trac
tio n , 5 3 ;  fineness te s tin g , uso of 
p ip o tte  m eth od , p am p lile t, 102; for 
alu m in iu m , 5 7 9 ; m ech. handling, 
4 1 4 ; reclam ation , 579, 711 ; re-
con d ition in g , 579, 711 ; so o t in , 710 ;  
standard i za ti on , 7 1 1 ; surfaco & 
y en tin g  property , 4 1 5 ; te s tin g , 472 ;  
te stin g , d ev ices, 7 1 1 ; te s t in ę , revio\v, 
57 8 ; te s tin g , stan d ard ization , 578, 
71 1 ; use o f sy n th etic  m atoria ls, 19; 
w ettin g  b y  m olten  m ota ls, 317.

Oxides, reaction  o f m e ta ls  w ith  th eir , 173.
Silica bricks, a ir  p orm eab ility , 20 ;  

grading, 2 0 ;  p o ro sity , 20 ; p orosity , 
effect o f w ater  co n ten t, 20.

Silicates, dotn. o f ak a lis, 173.
Silicon carbide bricks, uses, 173.

Refrigerating brines, corrosion b y . Seo  
Corrosion.

R elaxation , m echanism , 585.
R esearch, 749. 

and m an agem en t, 63. 
departm ent, fu n etion s, 135.

Research, 
industrial, book , 025 (review ). 
laboratory o f L .M .S. R a ilw ay , 03.

R esins, roplacom ont o f m eta ls  by, 424.
R henium , 

colouring. Seo Colouring. 
deposition. Soo D eposition . 
detection. Seo A n a ly s is . 
m agnetochem istry, 239, 037. 

R henium  alloys. Seo A lloys.
Rhodium  (seo a lso  P la tin u m  m etals), 

analysis. See A n a ly sis .  
anodic polarization , 204. 
chem istry, book , 334 \review ). 
colouring. Seo Colouring . 
deposition. Soo D eposition . 
detection. Soo A n a ly s is . 
displacem ent from  it s  sa lt  so ln s. by  

hydrogen under pressuro, 443. 
estim ation . Soo A n a ly s is . 
properties, rev iow , 035. 
refłectors, 220. 
separation. Soo A n a ly sis . 
sta tistics, 009. 
w orking, roviow , 035.

R hodium  a lloys. Soo A lloys. 
R iveting of—  

A lum inium , 219. 
A lum inium  a lloys, 725. 
M agnesium  & its  a lloys, roview , 591.

R iyets, standard speciflca tions, B ritish ,
177, 184.

Rods, cold-draw n, effect o f ann ea lin g  on  
releaso o f in tern al stress, 55, 322, 719.

R olling, 
cold -, 720. 
edge conditioning, m achino, 92. 
energy absorbed, ca lcu la tion , 7. 
flow  of m etals, 475.
friction coefficient, effoet o f specific  

pressure, 580. 
friction in , im portanco, 585, 720. 
industry, problem s, 719. 
m ech an ics,rov iow of recent w ork, 322 ,585. 
“  paper-adhered ”  process for pro tection  

of lustro  fin ishes, 130. 
pitting , 580.
power reąuired, m easurem ont, 720. 
review o f advan ces, 585. 
spread of m eta l, 417, 475. 
stresses, 586. 
theory, 174. 

R olling m ills,
backed-up, for  cold-rolting, ro li problem ,

417, 720. 
bearings, B a k o lite , 275. 
co ld -, d evelop m en ts, 92. 
drives, regu latin g , 3-phaso, 56. 
eąuipm ent, 92. 
la y -o u t, 92.
m ounts, deform ation , 175. 
m ultip le-stage, 475. 
photoelectric cells  in , 275. 
sheet, porm issib le load  l im it , 720. 
strip, appn. o f drum -typo fly ing  shears, 

7 2 0 ; porm issib le load  lim its , 720. 
w ire, m u ltip le , pow er u sed , 476.

R olling o f—
A lum inium , d ireet from  m olten  m etal, 

586 ; fo il, 20 ; review , 5S6, 648.
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R ollin g  o£—  

A lum inium  alloys, 88 ; roviow , 64S. 
A lu m in iu m -m agn esiu m  a lloys, p am p h let, 

428.
Copper str ip , offoct o f h igh  dogreo of 

deform ation  & an n ealin g  tem p ., pro- 
ced ing  d eform ation , on m ech. prc- 
porties, 5S7.

Gold shoet, 720.
M agnesium , rev iow s, 591, 648. 
M agnesium  a lloys, reviow s, 591, 048. 
M onel m eta l, 89.
Sheet, h o t, 7 20 ; m ota llurg iea l contro l,

56, 417.
Silum in, 587.
Silyer sh eet, 720.
Strip, m atallurgical con tro l, 56, 417. 

R ollin g  texture (seo a lso  A llo ys  & under  
nam os o f m eta ls), 

ot ferrom agnetic m aterials, 047.
R olls, flattoning, 217.
Roofing fe lts & papers, action  on m otals.

Seo Corrosion.
R ose’s a lloy . See A lloys. 
Rubber,

adhesion to m etals, 462. 
chlorinated , a s p ro tec tive  p a in t, 201. 

R ubidium  (seo a lso  A lk a li m etals), 
analysis. Soo A n a ly s is . 
atom ie w eight, 239, 240, 340. 
estim ation . Seo A n a ly sis . 
evaporation, hoa t, 292. 
film s, e lect. co n d u ctiy ity , 4 9 4 ; on g lass, 

e lect. c o n d u ctiy ity , 341. 
separation. Soo A n a ly sis .

R ussia. Soo U nion  o j Souiet S oc ia lis t 
R epublics.

R uthen ium  (seo a lso  P la tin u m  m etals), 
analysis. Seo A n a ly sis . 
chem istry, book , 334 (review). 
detection. Seo A n a lysis . 
estim ation . Seo A n a lysis . 
la ttice  constants, 254. 
properties, roviow , 035. 
separation. See A n a lysis . 
th erm al expansion of crysta l la ttico , 

490.
R uthen ium  alloys. Seo A lloys.

S.M. a lloys. Seo A lloys.
ST a lloys. See A lloys.
Salt-w ater pipę lin es, te s tin g  m atoria ls  

for, 541.
Sam arium  (seo a lso  Rare earth m etals), 

h eat capacity , offect o f cry sta llin e  
fiold, 1.

m agnetic suseeptibility , offect o f crystal- 
lino  Seld , 1.

Sam pling. See A n a lysis .
Sand-blasting, 478, 593, 721.
Sands, m oulding. See R efractory m aterials. 
Sanitary fittings, m atoria ls for, G erm an, 220. 
Satco m eta l. Seo A lloys.
Saw ing of—  

A lum in ium  & its  a lloys, 592.
Science in  20th  eontu ry, book , 60.
Scotland. Soo Great B rita in .
Scrap. Sco Secondary m etals, A llo ys, & 

under nam os o f m eta ls .

Scratches, un iform , on  m eta l surfacos, 
app aratus for p rodn ., 097.

Screens, round -hole , for te s tin g , A .S .T .M .
to n ta tivo  sp ecification s, 50.

Sea-w ater, corrosion b y . Soo Corrosion. 
Season-crack ing, 258, 640 (seo a lso  I n 

ternat s tress, & under A llo y s  & nam es  
o f m otals), 

testin g , m othods com pared, 507. 
Secondary m etals, 53 (see a lso  Scrap , 

A lloys, &, undor nam os of m eta ls), 
sta tistics, 273.

Segregation, invorso. Seo h w ersc  segre- 
gation.

Seizing o f m otals a t o levatod  tom p ., 498. 
Selenium ,

action  o£ arsenie trichloride, 204. 
atom ie freąuency, 241. 
blocking layers, p h otoe lec t. offect, 195. 
detection. Soo A n a lysis .  
estim ation . Soo A n a ly sis . 
photo-electrom otive forces & curront in  

sing lo  cry sta ls , 110. 
separation. Seo A n a ly sis . 
sing le  crystals. Soo S in g le  crystals. 
transform ation, 143. 

Selenium  a lloys. Sco A lloys. 
Seofoto process, 550.
Sew age, pro tection  o f m e ta ls  near, 261. 
Shear stress, h igh , com bin ed  w ith  high  

liyd ro3tatic  pressure, effects , 2.
Sheet m etal w ork, book s, 430 (review ), 485. 
Sheets,

form ing proporties, 302, 059.
rolled, grain o r ien ta tion  & grow th , 525.
rolling. See Rolling.
straightening m ach in ę, 587.
testing . See Testing.

Sherardized coatings, te s tin g , 547. 
Shipbuilders & shipow nors, d irectory , 288  

(review).
Shot-b lasting, 593, 721, 722.
Shrinkage. Soo Volumc changes, A lloys, 

& under namc-s o f m eta ls .
Silica. Seo R efractory materiał.?.
Silicon, 

diffusion in to  a lu m in iu m , 296, 649. 
estim ation . Seo A n a lysis . 
la ttice  constants, 41. 

Silicon a lloys. See A lloys.
Silicon Carbide. See R efractory  m ateria ls. 
Silum in. See A lloys.
Silver (see a lso  Precious m etals), 

action  of arsenie trichloride, 204. 
analysis. Seo A n a ly sis .  
ann ealing. Seo A nnealing. 
atom ie w eigh t, 494,
bactericidal action , 281, 741 ; in  w ater,

240.
bullion d etn . o f fin en ess, 094. 
cata ly tic  properties, 037. 
cathod ic sputtering on m irrors, 380, 

482, 741. 
colouring. See Colouring. 
contact p.d. betw een  barium  &, 110. 
corrosion. See Corrosion. 
crystalU zation o f ca th od ic  d ep o sits , 

effect o f co llo id s , 087. 
crysta ls, n ew  in terference ph en om enon, 

in  passage o f fast e lectron s, 037.
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Silver,

deep-drawing. Seo D raw ing. 
deposition. Soo D eposition . 
deposits, on coppor sing lo  crysta l, 

o lection  d iffraction  an a lysis , 390; 
x-ray  stu d y , 530. 

detection . Soo A n a ly sis . 
diffusion in  g la ss, 110. 
diffusion of m etals in , 355. 
electrical conductivity, 110. 
electrical resistance, a t high pressures, 

339; a t  Iow tom p s., 380. 
estim ation . Sco A n a ly sis . 
eyaporation in  vacu u m , 043. 
film s, a c tio n  o f lig h t, 2 4 4 ; o lect. ro

si stanco, changes duo to  charging, 
0 37; on organie m atoria ls, 741 ;  
sp u ttered , rato o f crystn ., offoct of 
agar-agar & go latin , 5 5 0 ; sputtered , 
r ing  phonom enon, 0 44 ; sp u tter in g  
on  m irrors, 380, 482, 741 ; trans- 
m ission  & reflecting pow ors, 494. 

free surface energy, a ltera tion , 043. 
in  chem ical plant, 380. 
inelastic scattering of electrons, 045. 
lea f, structuro, effect o f h eat-treatm en t, 

electron d iffraction  stu d y , 154. 
m etallurgy, book, 0 7 ; in  Sp ain , 4 25 ;

progress, 009. 
mirrors, cathod ic  sp u tterin g , 380, 482, 

741.
m olten , o x id a tion , 042.
ores, F reneh resourcos, book , 138;

s ta tis tic s , 014. 
photoelectric effect, d ireetion  o f polariza- 

tio n  & so lec tiv ity , 045. 
precipitation from  silyer nitrate so lution  

b y  lead , k in otics, 32. 
price, book, 102. 
properties, p am phlet, 017. 
rolling. Soo Rolling. 
separation. Sco A n a lysis . 
sh eet, b listers, 4 4 4 ; offect o f ind ium , 

518 ; ten sile  properties in  rela tion  to  
m eth od  o f m an uf., 444 ; w orking, 720. 

single crystals. See Sin gle crystals. 
spinning. Seo S p in n in g . 
stam ping. Seo Stajnping. 
statistics, 431, 009, 614 ; books, 138, 231. 
stressed, offect o f m ol ton soldor, 378. 
tablew are, m an u f., 92. 
tensile  properties o f shoot, effect of 

m eth od  o f m an uf., 444. 
therm al conductiyity, 110.
Thom son effect, 145, 295. 
uses, d evelop m en ts, 281 ; p am phlet, G17. 
-w ork, prodn ., book , 013. 
w ork-function , oxtern al, 110.

Silyer a lloys. Seo A lloys. 
Single crystals,

area of cross-section , apparatus for  
d e tn ., 410. 

cleavability, offect o f tem p ., 2. 
contact p.d. betw een  surfaces o f yarious  

orien ta tion s, 531. 
effect of im purities, 09. 
electrical conductivity, r ela tion  to  th a t  

of p o lyerysta llin e  aggregates, 447. 
plasticity , 3 2 ,3 3 , 301 ; tem p . dependence, 

498.

Single crystals,
plates, dam ping v ib ration , 499.
production, by  fu sio n  & by  reerystn ., 

rev iew  o f m eth od s, 144; vacuum  
furnace for, 85.

structure, su rvey  o f x -ray  s tu d ies ,  
77, 255.

therm oelectric power, change in  trans- 
vorso m agn etic  fields, 440.

Single crystals of—
A lum inium , bonding, 4 9 9 ; fatiguo  

under com plox stresses , 4 3 9 ; of 
different p u ritie s , d ifferent behaviou r, 
29, 488 ; te n s ile  proportios, 487.

A ntim ony, rofractivo in d ices , 2 53 ;  
therm al oxp an sion , p a m p h let, 101.

B ism uth , co n ta c t p .d . botw een surfaces, 
531 ; (contg. P b , Sn , Sb & T e), o lect. 
resistanco, 4 4 0 ; doform ab ility  & 
cleavago , effect o f tem p ., 2 ;  o lect. 
rosi stan ce , chango in  m agn etic  field  
a t Iow tem p s., 29, 1 42 ; ga lvan o- 
m agn otic  effects , th eory , 4 4 0 ; m ag- 
notic  su sc e p tib ility , dependence on 
tem p . & addn. o f othor e lem en ts , 
4 9 0 ; p la s t ic ity , 2 8 9 ; refractive  
in d ices , 2 5 3 ; specific e lect. resistanco,
09.

B ism uth alloys, e lect. resistance, 240.
Cadmium, d iffusion  of m ercury, 5 2 2 ;  

p lastic  d eform ation , 70.
C obalt-nickel a lloys, m agn etic a n iso tro p y , 

456.
Copper, e lectrod ep osits  on, electron  

diffraction  a n a ly sis , 396 ; e tch in g  
characteristics , 142 ; largo, propn., 142.

Irid ium -osm ium  alloys, structuro, 254.
Lead, m agn etic  su scep tib ility , 109.
M agnesium , e la st ic  co n st., 6 3 3 ; o lect. 

resistanco, 633 ; p la stica lly  stretch ed , 
structure, 5 2 8 ; prodn. from  m e lt,  
633 ; thorm al expansion , 633.

N ickel, m agn etiza tion , change in  strong  
fields, 239; m agn otostrietion  a t yar iou s  
tem p s., 1 ; produ ction , vacuum  
furnaco for, 85.

Selenium , ph oto-electrom otivo  forces & 
current, 110.

Silyer, an isotropic grow th b y  con- 
d on sation  from  vapou r, 70.

T hallium , m agn etic  su sce p tib ility , 109.
Tin, d o form ab ility  & cleavage, offect 

of tom p ., 2 ;  m agn etic  su scep tib ility , 
109 ; m icro-p lasticity , 444, 484.

Tungsten, correlation  o f em ission  & 
adsorption  properties w ith  la ttice  
d ireetion , 7 2 ;  e lection  em ission  & 
adsorption , 196.

Z inc, area o f cross-section , app aratus  
for d e tn ., 4 1 0 ; creep, 343, 6 3 9 ;  
doform ability  and c leavage, effect of 
tem p ., 2 ; d iffraction o f s low  e lectron s, 
118, 154; diffuso scatterin g  o f x -rays  
from , 4 5 8 ; d iffusion  o f copper & 
m ercury, 5 22 ; flow  curvos, 3 2 ;  
grow th b y  C zochralski-G om perz  
m eth od , effect of cadm ium , 6 3 9 ;  
ju m p-like deform ation , 639 ; stretch - 
ing , apparatus, 241 ; tw in n in g , 343, 
639.
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Sintering of—

Powdered m etals, lim ita tio n s  & p ossi- 
b ilitie s , 808.

Pow ders, courso o f, s tu d y  b y  radio- 
a ctiv e  m eth od , 7.

Slags, oqu ilibrium  botweon m olten  m ota ls
&, 524.

Sliding m etals, 
surface tem perature, 388, 041. 
w ear, 122, 249, 041. 

Slip, 499.
-p lanes, tracos, offect on tem p . em ission , 

004.
Yolocity, form uła, 33.

Sm ena. Soo A lloys.
Sodium  (soo a lso  A lk a li m etals), 

absolute resistivity, 341. 
com pressibility , 339. 
crystallization , rato , 303. 
deposition. Soo D eposition . 
detection . Sco A n a ly sis . 
elastic  constants, 292. 
estim ation . Soo A n a ly sis .  
film s, on a lu m in iu m , p h otoo lect. pro- 

portics, 337 j on tu n gsten , m ob ility , 
440 ; transparoncy, 037. 

free energy, 241.
liąu id , y isco s ity , 494 ; x -ray  d iffraction  

stu d y , 251. 
photoeioctric em ission , energy d is tr ib u 

tio n , 037.
photoelectric properties (ab solu to  y ie ld ), 

440. 
photovoltaic effect. 494. 
solubility  in  cry sta ls  o f h a lid es, 112, 

197. 
th erm al expansion a t h igh  prossuros, 

339. 
vapour pressure, 241. 
w ork-function , 291. 

Sodium  alloys. Seo A lloys. 
Soils, corrosion  b y . Seo Corrosion. 
Soldered jo in ts, 

fa tigu e , 222. 
strength , 454, 058. 
tests, 478, 594. 

Soldering,
an cien t, in Bronze & early Iron A gcs, 

7 2 4 ; Greok & E truscan , 724. 
autom atic oqu ipm ent, 595. 
book, 010.
econom y in  tin , 325. 
effects of yarious factors, 479. 
fiuxes, 419. 
greases, 131.
hard-, now* process, 724.
silver, by  e lectr ic ity , 378.
so ft, fluxos, 50, 724.
use of natural gas, 172. 

Soldering of—
A lum inium , 220, 419, 724 ; beer p ip es, 

5 9 4 ; cab les, 4 1 9 ; ca st in g s , 594 ;  
condu ctors, 325 ; condu ctors, uso of 
“  A lu tin o l,” 131.

A lum inium -cored cables, 590. 
A lum inium  alloys, 88. 
In con el, 419. 
M onel m eta l, 595. 
N ickel, 419. 
P latinu m , 724.

Soldering of—
Silum in , roviow , 297.
T inplate, uso o f greasos, 131.

Solders. Soo A lloys.
Solid so lutions. Seo A lloys.
Solid s ta te , reaction s, naturo, 001.
Solidification, e fiect o f u ltrason ic  w a ves, 

490.
Solids, 

atom ie forces, 532. 
free surface energy, a ltora tion , 043. 
m eclianics, app aratus & m easuring  

m eth od s, 500. 
stereocliem istry, 0.

Solubility o f m e ta ls  in  c ry sta ls  o f h a lid es, 
112, 197.

Sorm ite. Seo A lloys.
Sound insu lation , m ota ls  for, 181.
Space chem istry o f stab lo  su b stan ccs, 99.
Spain, 

m etallurgical research, 425. 
non-ferrous industry, 425.

Sparking pług olectrodes, 180, 181.
Specific h ea t (soo a lso  under A llo ys  & 

nam es o f m otals), 
at h igh  tem peratures, 39, 495, 044. 
a t low  tem peratures, 112. 
electron ic, 3S8. 
of crystals, an om alous, 501.

Specifications, w ritin g  o f, book , 102.
Spectrographs. Seo Laboratory appara tu s.
Spectrom eters. Sco Laboratory appara tu s.
Spinning, book , 017.
Spinning of—

A lum inium  stam p ed  & em bossed  
artic los, 592.

Silver, 92.
Sprayed m etal coatings (seo a lso  A llo ys  & 

undor n am es o f m otals), 
corrosion. Seo Corrosion. 
density, 404. 
fire-proofing va lue, 74G. 
im provem ent by n on -m eta llic  in ter-  

m ed iato  layers & ad h esivo  bases, 
548.

Sprayed m etals, 
constitu tion , 310. 
m echanical properties, 207. 
properties, 81. 
structure, 082. 

Spraying of—
A lum inium , for b eat in su la tio n , te s ts ,  

182; in  petroloum  in d u stry , 082, 
083 ; on iron , 101.

Brass on iron , 101.
Copper, 082.
M etals, ap p n ., 208, 201, 6 8 2 ; app ns., 

classified b y  in d u str ies , 181; co sts ,  
207 ; dovelopm en t, 207 ; funda- 
m en ta ls, 548 ; in  au tom ob ile  in d u stry , 
5 4 8 ; in  cann in g in d u stry , 310;  
in  o il-refin ing p lan t, 11; in  w eld ing  
in d u stry , 2 S 3 ; M ollozing process, 
305; M ogul app aratus, IGI, 331 ;  
on e lect. furnaco o lectrodes, 182; 
on m achino p arts, 207 ; on porcelain  
in su lators, 740 ; on ra ilw ay  bridgos, 
161 ; on surfaces oth er th an  glass  
& m eta l, b ib liography, 6 16 ; on 
w ood , 226 ; Schoop process, dotn . of
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Spraying o£—

M etals,
in d ox  o f ap p n ., 101; Schoop process, 
d ovolop m ent, 2 0 0 ; Schoop process, 
th osis , 104; Schori procoss, 5 48 ;  
scopo & lim ita tio n s, 123; speed s, 
082 ; tech n iq u e , 81.

Z inc, in  rofrigorator m a n u f., 134; on 
iron , 101; on lock  ga tes , 330, 083.

Springs, porm anent so t, 207.
Sputtering,

dependence on tem perature, 241. 
th erm al theory, 397.

Stainless steels. Soo A lloys : Steels.
Stam ping, 

drop-, 418. 
h o t- , book , 227.
nom enclature, Germ an standard, 218.

Stam ping of—
A lloys, 591.
A lum in ium  a lloys, 175.
M agnesium  & its  a lloys, roviow , 591. 
Silver, 92.

Standardization, n ationu l & in tern a t., 
book let, 018.

Standards, A .S .T .M ., in d ex , 99 ; (ton ta tive), 
b ook , 192 (remew).

Statistics. Seo a lso  A llo ys  &■ under nam es  
o f m eta ls . 

in  seryice of engineering, 749. 
m eta l, books, 99, 137, 138, 180, 284.

Stearic acid, corrosion b y . Sco Corrosion.
Steels. Sco A lloys.
Stellite. Seo A lloys.
Stelliting o f va lvos, possib lo  in it ia t io n  of 

grain-grow th , 380.
Stereo-chem istry of so lid s , 0.
Storage battery, a lka lino , researches, 091.
Strain-energy, m in im um , C astigliano’s 

p rincip lo , 315.
Strained solids, onergy & la ttico  Rpacing, 

300.
Stray currents, corrosion  b y . See C or

rosion.
Stresses,

analysis, by  x -ray  d iffraction , 80. 
distribution, s tu d y  b y  m eans o f varn ishes, 

5GS.
in  welds. Seo W elding. 
in tem a l. Seo I n te m a l stresses. 
m easurem ent by  x -ray  meth'~,l,  470. 
photoelastic determ ination, 0 • 
theories, 098. 
w orking, 438.

Strontium  (soo a lso  A lka lin e  eartli m etals), 
detection. Seo A n a lysis . 
film s, ovap d ., op tica l eo n st., 502. 
m inerals, s ta tis tic s , 014. 
polym orphism , 2. 
sta tistics, 008. 
uses, 482.

Strontium  alloys. Seo A lloys.
Structure (seo a lso  C rysta l s tructure. R olling  

ta tu r e ,  Sub-boundary structures, Su pcr- 
lattice structures, V ein ingstructure, &c.), 

fine, x -ray  stu d y , 209.
S tudal. Seo A lloys.
Sub-boundary structures, 003.
Sugar factory apparatus, corrosion. See  

Corrosion.

Sulphide film s on m otals, intorferenco  
colours, 042.

Sulphur,
corrosion by. Seo Corrosion. 
detection. Seo A n a lysis .  
estim ation . Sco A n a lysis .

Sulphu r-m etal system s. Soo A lloys.
Sulphur dioxide, a c tio n  on m eta ls . Soo 

Corrosion.
Sulphuric acid. Soo A cid s,  & Corrosion.
Super-hard a lloys. Seo A lloys.
Superconductivity (seo a lso  A llo ys  & undor  

nam os o f m eta ls),
& Ferm i-D irac statistics, 140. 
application of therm odynam ics, 047. 
current distribution & m agn etic  in d u c

tio n , change a t onsot of, 047. 
destruction by e lect. current & m agn etic  

field , 047. 
phenom ena, 3S9. 
review s, 3.
theory, phenom onological, 047. 
transition, from  supercon ductin g to  

non-suporconducting s ta to , 240, 442 ; 
from  supercon ductin g to  non-supor
condu cting  s ta te , relaxa tion  pheno- 
m ona, 245, 389.

Superconductors, 
distribution of m agn etic field around, 

503.
electrom agnetic eąuations, 44S. 
electron configuration, 35, 245. 
electrostatic behaviour, 245. 
film s, m agn etic  effects  &. current 

so n sitiv ity , 145. 
m acroscopic fields in , o le c tro d y n a m ics ,. 

047.
m agnetic fields in , th eory, 3S9. 
m agnetic hysteresis, 388. 
m agnetic properties, 145. 
m agnetic transition cunres, 448. 
m agnetization  curyes o f sphere & ring,

442.
tim e effects, 047.

Superlattice structures in  a llo y s , th eory, 
255.

Superlattices w ith  unequal ooneentratióń s  
of com pononts, s ta tis tic a l th eory, 
119.

Surface electric effect, uso o f  im age  
p o ten tia l for, 340.

Surface finish, in v estig a tio n , 80, 500.
Surface ion ization  o f g low in g  m ota ls, 

th oory, 447.
Surface tension  (seo a lso  A lloys  & under  

nam os o f m eta ls), 
of m olten  m etals, 3 1 7 ; thoory, 2.

Surfaces, 
colours, 293.
effects of seryice conditions, 292. 
interaction of atom s & m olecules w ith ,

448, 449. 
m etallic, s tick in g  in  vacuum , 242. 
structure, book, 229.

Sweden,
Sancte Orjens Gille, year-book, ISO. 
Statens P rovn ingsan stalt, Stockholm , 

report (1934-1935), 67.
Sym bols used in  te x t , 028.
Syrup room  eąuipm ent, m ater ia ls  for, 745.
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T antalum , 

absorption of hydrogen, C. 
analysis. See A n a ly sis . 
atom ie w eigh t, 32, 144. 
book let, 65.
detection. See A n a ly s is . 
electrical resistance -  tem p . curves, 

anom alies, 294. 
hydrogen-charged, oloct. rosistan co , 6. 
hydrogen layers on , p h o to o lect. effect, 

494.
la ttice  con stan t, 254. 
production from  fu sed  dou blo  fluoride, 

70. 
sta tisties , 609.
superconductiye, m a gn etic  th resh old  & 

in d u ctio n  pon etra tion  curvos, 111. 
uses, 70, 134. 
w orking, 70.

T antalum  alloys. Soo A llo y s .
Tarnish ing. Seo Corrosion , A llo y s ,  & 

under nam es o f m otals.
Tea industry, m ach in ery , m a ter ia ls , 606.
T echnical inform ation  bureau, fu n ction s, 

748.
T echnical term s, g lo ssary , 426.
Tellurium , 

action  o f arsenie trichloride, 204. 
crystals, grow th  in  vapou r, 72. 
detection . S ee A n a ly sis .  
electrical resistance a t h igh  pressures,

339.
estim ation . See A n a ly sis . 
polym orphism , 2.
powder, e lect. co n d u ctiy ity , abnorm al, 

195.
separation. Seo A n a ly sis .

Tellurium  a lloys. Seo A lloys. 
Tem perature,

effect on  properties of m eta ls , reports of 
jo in t  c ttee . o f  A .S .M .E . & A .S .T .M ., 
144, 642.

h igh , con version  o f v a lu es  in  literatu ro  
to  In tern at. T em p. Scalo, 4 7 1 ; m ech. 
properties a t ,  th eory , 144.

Iow, a tta in m en t & u ses, pam phlot, 136 ;
p h y sics , 112. 

m easurem en t, b ook s, 138, 1 84 ; m eth od s  
& in stru m en ts, 571. (See a lso  
P yrom etry .)  

of hot m oving objects, m easu rem en t, 
572.

regulators. See Laboratory ap p a ra tu s  : 
Therm ostats. 

surface, o f s lid in g  m e ta ls , d e tn .,
641.

Tensile properties. Soo A llo y s  & under  
nam es o f m otals.

Term ite. S ee A lloys.

TESTING, METHODS OF—  
aspects of, 17. 
at low  tem peratures, 649. 
bend, 5 6 8 ; o f  ca st lig h t a llo y s , 127;

o f w eld s, 169. 
books, 64 , 186, 232, 383, 428, 617, 622  

(review).
correlation betw een  m eta llograp h y  &,

616, 662. 
corrosion. See Corrosion.

Testing, m ethods o f—
creep, 2 1 4 ; accolorated , 2 6 8 ; b ib lio 

graphy, 3 1 5 ; lon g-tim e , 2 6 8 ; long- 
tim o , A .S .T .M . te n ta tiv e  m eth od , 50 ; 
rov iew , 315. 

cupping, com parison  o f.m eth od s, 699. 
dilatom etric, 267. 
ductility , of sh eet , 315, 699. 
dynam ie bending stren gth , 568. 
elastic  lim it, in  im p ression  te s ts  as  

ad ju n ct to  hardn ess m easurem en ts, 
268.

elastic  m odulus, a t  h igh  tem p s. by  
R oh n ’s croop app aratus, 411. 

e longation , 169; w ith o u t d estroy in g  
specim on, 369. 

endurance, 3 71 ; b y  bend ing, ten sio n  & 
com pression , 7 0 0 ; standard  te s ts ,  
G erm an, 568 ; term in ology , 568. 

endurance lim it, a ltern ate  bending, 
critic ism  of short-tim e m oth od s, 470. 

errors, 167.
expansion , A .S .T .M . ten ta tiv o  m eth od , 

5 0 ; cooff., 698. 
fa tigu e , 371, 4 7 0 ; b ib liograp h y, 371 ;  

com parison  o f v a lu es  for stress  
concn. factor, 567 ; on  rotatin g-beam  
m ach in es, 168; prin cip les, 4 1 1 ; re
port o f A .S .T .M . c t te e ., 1 68 ; short- 
t im e  m eth od , 159. 

flexure, of th orm ostatic  m eta ls , A .S .T .M .
to n ta tivo  m eth od , 704. 

forgeability , 315.
hardness, 412, 641, 7 0 3 ; a t h igh  tem p ., 

703; B rin e ll, 411, 432, 7 0 3 ; by  
grind ing, 169 ; com parison  o f ya lu es  
by yariou s m eth od s, 3 16 ; offoct of 
th ick n ess o f sp ecim en s, 703 ; m icro-, 
169; o f in d iv id u a l structure c o m 
p o n en ts  o f a llo y s , 169; of w eld  
rein forcem en ts, 128; pendulum  
m eth od , 1 69 ; rela tion  o f B rin e ll & 
R ock w ell y a lu es , 3 1 6 ; rela tion  o f  
yarious ty p es  o f num ber, 7 0 3 ;  
R ock w ell, 372 ; V ickers, 372. 

high-tem perature, app aratus & care 
reąu ired , 337. 

im pact, a t  h igh  tem p s., m icro-dcform a- 
tio n s , 7 0 0 ; n otch ed -bar, 5 68 ;  
notchod-bar, an om alies, 702 ; notch ed - 
bar, a t  lo w  tom p s., 268, 702 ; o f w elds, 
316.

im pact torsion, 169, 569. 
in ternal shear stress in  co ld -tw isted  

rods, 701.
internal stress, m ercurous n itrato  te s t,  

49 ; o f tu b es, m eth od s com pared , 567. 
laboratory m ethods, book , 618. 
m agnetic, A .S .T .M . te n ta tiv e  d efin ition s  

of torm s, w ith  u n its  & sy m b o ls , 50. 
m agn etization-coercive force, 269. 
m echanica l, num erical ya lu es , sign i-  

ficanco, 469 ; rev iew , 267. 
m ethods, 567 ; critic ism , 698. 
non-destructive, 698. 
plastieity , 127.
report o f A .S .T .M . c t te e ., 167, 697. 
resilience, in tern at, stan d ard ization , 316. 
rigidity, m od ulus, y aria tion s w ith  changes  

in  app lied  stress, 268.
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T esting, m ethods of—• 
seiz in g , 498.
slow -bend, a t  Iow  tom ps., 2G8, 702. 
stress-con centration , 567. 
stress distribution, by  uso o f yarnishes, 

568.
stress-stra in  diagram s from  im paot, 

ten silo , & torsion al to sts , s im ila r ity , 
26S, 569. 

surface fin ish , 507.
ten sile , 169 ; ca lcu la tion  o f e lon gation  afc 

fracturo to  o th er  te s t  longths, 702 ; 
load -o lon gation  d iagram s, 7 0 1 ; of 
w olds, 3 1 6 ; upper & low er y io ld - 
p o in t & breaking strongth , 50, 169, 
372, 469, 701 ; w ith  sim p lo  gra v ity  
load in g , 469, 470. 

tension-im pact, h ig h -v e lo e ity , 702. 
term s relating to, A .S .T .M . te n ta tiy e  

d efin ition s, 49. 
test-p ieces, flow  cono, 127. 
torsion , dyn am ie resistanco to , 371. 
torsion-endurance lim it, 700. 
ultra-acou stic m ethods, 168. 
wear, 698, 6 9 9 ; o f an tifr ic tion  a llo y s , 

567.
Testing m achines,

bend, for yacuum  tu b e  w ires, 50. 
bending-strength , 568. 
com pression, 507. 
creep, 214 ; d irect load , 099. 
erosion, 80.
extensom etcrs, 8 6 ; com parator, pam - 

p h lot, 104; p h o to e lec t., for sm ali 
gaugo-len gths, 569, 7 0 3 ; w edgo,
ap p n s., 702. 

fa tigu e , 2 1 4 ; com bin ed -stress, 371;
for springs, 207 ; rotatin g-beam , 168. 

for alum inium  alloys, 17. 
friction , 469.
Germ an, 167.
hardness, 50, 372, 5 6 9 ; D ia m o -B r in e ll, 

4 1 2 ; d iam ond, 7 0 4 ; direct-reading, 
412 ; for  m icroscop ica l objects, 703 ; 
Gorman, 470 ; im p rovem on ts, rev iew , 
7 0 3 ; M icrocharacter, app n s., 569 ;  
V iekers, app n s., 316 ; V ickors, s lid in g  
tab lo  a tta ch m en t, 703.

H ysterograph, 700. 
im pact bend, for w iro, 702. 
m icro-, 469, 099 ; p liotographically-  

reoording, 266. 
m icrom eter, e lectron ic, 128. 
repeated stress, for  w eld s a t yarious  

tem p s., 699.
R ussian , 470.
tension-im pact, h ig h -v e lo c ity , 702. 
Tensom eter, 18. 
torsion, va lve-con tro lled , 169. 
transverse-bending, “ d y n am ie ,” valvo- 

contro llcd , 169. 
universal, A rth u is, 128. 
yacuum -tube rectifiers for, 169. 
yeriflcation, A .S .T .M . te n ta tiy e  m eth od s, 

50.
w ear, 18, 6 9 8 ; for antifr ic tion  a llo y s , 

567 ; N ieberd ing’s ,  698.
T esting of—

A lum inium , 5G 7; sh eet, d u ctility , 315, 
699.

Testing of—
A lum inium  alloys, 17, 5 6 7 ; castin g  

tost-p icces, 17, 168, 2 6 8 ; sh eet,
d u ctility , 315, 699.

B im eta l s tr ip , 283.
Copper w ire, floxuro & torsion , 700. 
R efractories. Seo R efractory m ateria ls. 
Sh eet, ayo id in g  effect of sh eet th ick n ess, 

on y a lu es  obtained  in  E rieh sen  te s t ,  
IS ;  com parison  o f m othods, 6 9 9 ;  
flu id-prossurocupping, 3 7 7 ; m agn etic , 
4 1 1 ; relatiyo  ad yan tagos o f yortieal 
& liorizontal m icrophotographic  
apparatus, 371.

Solders, 267.
Structures, uso o f m odols, 698. 
T herinostatic m etals, iloxuro, A .S .T .M .

te n ta tiy e  m othod , 704.
T inplate, bond, 470.
W elds, 169; e lon gation , 3 1 6 ; im p act, 

royiew  o f litoraturo, 3 16 ; m icro-, 
469 ; repeated  stress, 699.

W ire, & cable (rubber-insulatcd), 373, 
7 0 1 ; floxuro & tors ion , 7 0 0 ; im p act 
bond, 702.

W ire ropes, 372.

T hallium ,
detection. See A n a lysis .  
estim ation . Seo A n a lysis . 
m agnetic susceptibility o f s in g le  crysta ls , 

109.
polym orphism , 2.
reaction, w ith  cadm iu m  eh loride, 6 ;

w ith  load ehloride, 6. 
transform ation point, 7.

T hallium  alloys. Soo A lloys.
Therm al analysis o f m eta ls  & a llo y s , book, 

183.
Therm al conductiyity (seo a lso  A llo y s  & 

undor nam es o f m otals), 
at Iow tem peratures, 112, 441. 
determ ination, app aratus, 6 9 7 ; up  to  

900° C., ap p aratu s, 502. 
review  o f recent w ork, 116.

Therm al data, 612.
Therm al expansion (see a lso  A llo y s  & 

under n am es o f m otals), 
at Iow tem peratures, 502. 
m easurem ent. See Laboratory a p p a r a tu s : 

D ilatom etcrs.
Therm al treatm ent. Seo H eat-treatm ent.
Therm ocouples (soo a lso  Pyrom eters). 

b ase-m eta l, da ta , 51. 
carb on-silicon  carbide, app ns., 316, 706. 
for very h igh  tem peratures, 571. 
from  2 “ to 90° abs., 51. 
gold a lloy -silver  a lloy , a t  Iow  tem p ., 

571.
platinum , con stru ction , 87, 2 7 0 ; do- 

ye lo p m en ts, 51. 
platinum /platinum -rhodiu m , d a ta , 51. 
sheaths, porcelain , 706. 
standardization, g a s-tig h t furnaco for, 

571.
theory, m a th em a tica l, 706. 
yacuum , con stru ction , 170. 
wires, sp ind lo  for ir isu lating, 571.

Therm oelectric currents, perm an en t, in  
m eta llic  con d u ctors, 244.
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T herm oelectric effect, 
& electron ic theory, 34. 
book, 102.

T herm oelectric fields of sin g lo  cry sta ls , 
chango in  magnofcic fie ld , 440.

T herm oelectric force, 
determ ination  in  vacu u m  b y  p h oto -  

graphically  recordin g dou ble  galvano- 
m oter, 492.

Of a lloys a t 2-5° to  17-5° K ., 153.
Therm oelectric ph en om ena, energotic  

thoory, 502. 
T herm oelectric poten tia l, rey iew , 448. 
Therm oelectric power, 

absolute sca lę , 295.
of w orked m eta ls , chango d u rin g  

an n ealin g , 144.
Therm oelectric properties (seo a lso  A lloys  

& undor n am es o f m ota ls), 
of th in  film s, 290. 
of transition m eta ls , 447.

Therm om eters. Soo L aboratory  appara tu s.
Therm om etry a t  low -tem p eratu res, 571.
T herm ostats. Seo L aboratory appara tu s.
T hom son effect (seo a lso  under nam es of 

m otals), 
a t very Iow tem peratures, 295. 
in  crystalline substances, 145. 

Thorium , 
deform able, 143. 
d etection . Seo A n a ly sis . 
estim ation . Soo A n a lysis . 
photoelectric threshold, offect o f oxygcn , 

112. 
polym orphism , 2.
preparation, rey iew  o f reeont w ork, 143. 
separation. Seo A n alysis.

T horium  a lloys. Seo A lloys.
Threading, m eth od s, 219.
Tin,

a - ,  transform ation  to  /3-m odification,
038.

P-, transform ation  to  a-m odifieation , 
291, 494, 4 9 5 ; tran sform ation  to  a- 
m od ification , offect o f n u cle i, 258;  
transform ation  to  a -m odifieation , 
effect o f pressure o n lin e a r  ra te , 341. 

accum ulator, 282. 
action  on photographic p late, 293. 
analysis. See A n alysis.
&  c iy ilization , book let, 27. 
as n a tion al a sset, 17th con tu ry  d is- 

eourso, 004, 748. 
atom ie positions, 116. 
cleaning. See Cleaning. 
coatings on copper, p orosity , effect of 

surface cuprous oxido inclu aions, 303. 
consum ption  in  U .S .A . in  1935, 010. 
corrosion. See Corrosion. 
creep, 637.
crystallization , rato, 386. 
deform ability o f singlo  cry sta ls , effect 

of tem p ., 2. 
deposition. S ee D eposition . 
deposits on copper, s tr ia tio n s, b ook lot, 

25.
detection. Seo A n a lysis . 
dross, doliquoscent sam p les, prepn., 580. 
effect of b ism uth, 519. 
effect of m an ganese, 519.

effect on insu lating  o ils, 101, 111. 
electrical conduetiyity o f s in g le  crysta ls  

& p o lycrysta llin o  aggregates, rela tion , 
447.

electronic w ork-fu nction , changes du rin g  
fu sion , 445. 

estim ation . Soe A n a ly sis . 
e tch  p lanes, 117. 
film s, a c tio n  o f lig h t, 244. 
fo il for ebeese p ack in g  com parod w ith  

alum in iu m , 741. 
la ten t h ea t on  p assin g  from  su p er

con d u ctin g  to  non -su percond ucting  
s ta te , 387. 

m agn etie behaviour in  stron g  m agn etie  
field s, 245. 

m agn etie susceptib ility , offeet o f co ld- 
w ork, 502 ; o f sin g le  crysta ls , 109. 

m etallography, A .S .T .M . recom m onded  
p ractice , 3 9 ; e lectro ly tic  p o lish ing , 
357 ; prepn. o f sp ecim en s, 526. 

m icro-plasticity  o f s in g le  c ry sta ls , 444,
484.

m inerals, s ta t is t ic s , 614. 
m olten , oxido film s on, 4 3 ;  o x id a tio n ,

121 ; y isco s ity , 72, 345.
“  pest,”  040.
p ickling. Seo Piclcling.
pipę in  beer cellars, d is»d van tages, G04.
polym orphism , 2.
recovery from  soldered  sec tio n s, 90. 
recrystallization, k in etic s , 118, 153. 
season-crack ing, 640. 
secondary, 5 3 ;  con su m p tion  in  U .S .A .

in  1935, 610. 
separation. Seo A n a ly sis . 
single crystals. S ee Single crystals. 
sta tistics, 22S, 382, 431, 009, 611, 0 14 ;

b ooks, 138, 2 3 1 ; for G t. B rita in , 99. 
superconducting, d istr ib u tio n  o f m ag- 

n etic  field  round , 647 ; m agn etie  
properties, 145 ; yar ia tion  o f m agn etie  
in d u ctio n  w ith  field , 647. 

therm al expansion , x -ray  d e tn ., 528, 
665.

therm oelectric power, 295. 
transform ation, 291. 
transition o f singlo  crysta l sphoro from  

supercon ductin g  to  non-supercon- 
d u ctin g  s ta te , 240, 387. 

uses, 02.
Tin a lloys. Soo AUoys.
Tinned m etals, corrosion . See Corrosion.
T inning, 

as protection, 402.
w orking conditions, offect on  p o ro sity ,

10, 402.
Tinning of—

Copper, h o t-, causos o f p o ro s ity , 363 ; 
h ot-, effect o f a tta ck  on base m eta l, 
364 ; w iro, 10, 200, 200.

Iron , 0 8 1 ; h ot-, 680.
Sheet for gas  m eters, 206.

T inplate, 
bend test, 470.
cans, decorating, 593 ; d ep th  o f coa tin g , 

ta b les , 5 9 1 ;  for  beor, 7 4 2 ; m an uf., 
5 9 1 ; yarn ish ing  in sid os, app aratus,
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T inplate, 
corrosion. Seo Corrosion. 
detinning, m othods, 160, 231, 402. 
diffusion of hydrogen, OSO. 
grading, au to m a tic , 3G4. 
im provem ent b y  suporim posed electro- 

dopn. o f tin , b ook let, 26. 
in  U .S .A ., book let, 015. 
lacąuering. Seo Lacquering. 
m anufacture, book, 435 (rw iew ). 
porosity, 160, 231, 4 0 2 ; cau ses, 10; 

d o tn ., 10, 546, 6 80 ; offect o f w ork ing  
eo n d itio n s  in  tin n in g , 10, 402. 

protection b y  lacąuer, 680. 
soldered jo in ts, to s ts , 47S. 
soldering. Seo Soldering. 
testing  o f co a tin g , 546, 680.

T itanite. Soo A lloys.
Titanium ,

a - ,  tran sition  in to  ,8-m odification at 
high  tom p ., 531.

/?-, crysta l structuro, 45S. 
action  o! gases, 387. 
cem entation  of m eta ls by, 160. 
detection . Sco A n alysis. 
estim ation . Soo A n alysis . 
history, 196.
m inerals, s ta tis t ic s , 614. 
occurrence, 196. 
separation. Seo A n a lysis .  
specific h ea t, 495.

TitaDium  alloys. Soo A lloys.
Tom ato products, corrosion  b y . Soo 

Corrosion.
Tordal. Sco A lloys.
T oxicity. Seo under nam os o f m eta ls . 
Transform ation points o f m eta ls , d e tn ., by  

rodioactivo  m eth od , 7.
Transport industry, uso o f non-forrous 

m eta ls , 607 (seo a lso  A lloys & 
under nam es o f m otals).

Trodaloy. Seo A lloys.
Tube-draw ing, 588, 720.

dies, hard-m otal, p olish ing, 21S.
Tubes (soo a lso  P ip es),

collapsible, litliograp h in g , 277. 
condenser. Seo Condenser tubes. 
dents, rom oval, 588. 
drawn, m echanism  of deform ation , 663. 
electrical, U .S . fodoral specification , 226. 
extrusion. Soo Extrusion . 
seam less, m an uf., 92, 588, 7 2 0 ; W hite  

reducing process, 92. 
th in-w alled , bending, 179.

T um bling, 37S.
T ungaloy. Seo A lloys.
Tungsten,

adsorption of hydrogen, 241, 638. 
adsorption of nitrogen, 638. 
adsorption of oxygen, 445, 446. 
adsorption properties o f singlo  crysta l 

w ire, relation  to  la ttico  d ireetion , 72. 
atom ie w eigh t, 496.
atom ie w ork -fu n ction  for potassium , 

637.
barium -coated, th orm ion ic  em ission , 

240. 
book, 617.
caesium film s on, 4 9 6 ; properties, 342 ; 

surfaco io n iza tio n , 496,

Tungsten,
csesium -oxygen  films on, 241. 
cathodes, h igh -em ission , incond escen t, 

satu ration  current, 196. 
cathodic sputtering, dependenco on  

tem p ., 241. 
condensation of silver vapour, tran sition  

phenom ena, 443.
-copper contacts, 282. 
deposition. See D eposition . 
detection . Sco A nalyses. 
electrical, conductiyity, 116. 
electrode, disintegration  of thorium  

m ona tom ie layer in m ercury dischargo,
241.

electron em ission , by sing lo  crysta ls , 
196, 4 4 5 ; o f s ing lo  crysta l w ire, 
relation  to  la ttice  d ireetion , 7 2 ;  
photographs, 34. 

em issiyity, a s fu n ction  o f w avo-lcngth , 
ta b les , 387. 

energy bands, 458. 
estim ation . See A n alysis. 
evaporation in  vacuum , 643. 
field currents from , cffect o f tom p ., 

degreo o f th oriation  & breakdow n, 446. 
filam ents, con tact p o ten tia l, 196 ; theory  

& eąu ation s govorning tem p. d is 
tr ib u tion , resistance & h ea t flow , 342. 

film s, current flu ctu ation s, 294 ; e v ap d ., 
stru ctu re, 527. 

free surface energy, a ltera tio n , 643. 
hardness, yar ia tion  w ith  tem p ., 112. 
interaction w ith  gases a t  low  pressures,

642.
m agnetic behayiour in  strong m agn etic  

fields, 245. 
m etallographic inspection as a id  to  

prodn. of valves; filam ents, &c., 357. 
m inerals, s ta tis tic s , 614. 
m obility of potassium  on , 111. 
oxygen films on, p roperties, 342. 
photoelectric w ork-function , offect o f 

electron  reflection, 243. 
plasticity , var io tion  w ith  tem p ., 33. 
potassium  film s on , p h oto -sen sitiza tion  

by m eans o f hydrogen, 494. 
production, dovelopm en ts, 609. 
separation. Soe A n alysis . 
single crystals. See Single crysta ls. 
sodium  film s on , m o b ility , 446. 
spectral em issiy ity , 249. 
statistics, 609, 614.
sublim ed, d iffraction o f s low  electron s, 143. 
therm al conductiyity, 116, 240, 342 ;

a t low  tom p s., 441. 
therm ionic em ission , 111; irregu larities, 

496.
thoriated , a c tir a tio n , 3 4 2 ; anom alieB  

of a c tiv a tio n , 6 3 8 ; e lectron  em ission  
a s  p u rely  surfaco p h en om enon , 3 4 ;  
electron  em ission  ph otographs, 3 4 ;  
electron  em ission  process, 6 3 8 ; fie ld  
currents from , offect o f tem p ., degree- 
o f th oria tion  & breakdow n, 446;. 
th erm ion ic  co n st., 3 4 2 ; th erm io n ic  
em ission , 111.

“ 2 1 8 ”  w ire, effect o f  crysta l structure;
on e lectron  ęęoission , 445. 

uses, 330.
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T ungsten  a lloys. Seo A lloys.
T ungum . See A lloys.
Turbinę blades, 

corrosion. Soe Corrosion. 
erosion, 80. 
soaling, 159.

Turbines, w ator-, m atoria ls  for ro tors, 204.
Turning,

of instrum ent parts, 270. 
speeds, 219.

Type m etals. See A lloys.

U ltim ate stren gth , 242.
U ltrasonic w aves, a p p lica tion s , 108, 388. 
U n ion  a lloy . Seo A lloys.
U nion  of Soviet Socialist R epublics, 

A cadem y of Sciences, In st . o f Gon. & 
Inorg . C hem ., 749. 

a lum in iu m  industry, 227.
L eningrad P h ysico-T echnica l In stitu te , 

10-years w ork o f m ech. d e p t., 1S2. 
non-ferrous m etallurgy in  1935, 747. 
ph ysical institu tes, p lan  o f w ork for  

1930, 010. 
science in , book , 288 {rcvicw ). 
tin  industry, 748.

U nited States of A m erica,
A m erican H ot-D ip  G alvanizers’ A s

sociation , 420. 
casting industry, 317.
Society of A utom otive E ngineers, harnl- 

book, 017.
U niyersity o f P ittsburgh, th eses, ISO. 
w eights & m easures, d efin ition s & 

tab los o f  oq u iva len ts, 138.
Uranium ,

atom ie h ea t, 038. 
atom ie w eigh t, 143. 
book , 230. 
deform able, 143. 
estim ation . Seo A n a ly sis .  
m inerals, s ta tis tic s , 014. 
photoelectric threshold, effect o f oxygen ,

112.
preparation, rov iew  o f reeont w ork, 143. 
separation. Seo A n a ly sis . 
statistics, 009, 014.

V acuum , h igh , tech n iąu a , m atoria ls, book, 
485 (review).

Y acuum -tight join ts betw een  m eta ls  & 
ceram ics, 747.

Valves,
exh au st, m atoria ls for, 3S0. 
h igh -vacuum , anodo m ateria ls  for, 742. 
steam , for high-pressure bo iler  p lan t, 

m an u f., 379.
Vanadium , 

deform able, 143. 
detection . Seo A n alysis . 
estim ation . Soo A n a lysis . 
lattice con stan t, 254. 
m inerals, s ta tis tic s , 014. 
polym orphism , 2.
preparation, roview  o f recent w ork, 143. 
separation. See A n a lysis . 
sta tistics, 009, 014.

Yanadium  alloys. Seo A lloys.

Vapour pressure (soo a lso  un der nam es of 
m eta ls),

of h igh  boiling point m eta ls , 447. 
of m etals, 043. 
reyiew , 293.

V edal, use  for liyd rop lanes, 224.
V egetable ju ices, corrosion  b y . Seo 

Corrosion.
V eining structures, 003.
V inegar, corrosion  by. Soo Corrosion. 
V iscosity (seo a lso  undor nam os o f m otals), 

book, 286.
of liąuid m eta ls , 345. 
of m etals, l im its ,  501. 
report on , 242. 
solid, 144.

V olta effect, 
in  pure m eta ls , 502. 
m easurem ent, 640.

V olum e changes (seo a lso  T herm al ex- 
p a n sio n , A llo ys,  & under n am es of  
m otals),

on solidification, offect o f d issoh-ed  
g aśes, 503.

W ales. Sco Grcat B rita in .
W ashing agents, corrosion b y . Seo 

Corrosion.
W aste , recovery , 63.
W aters, corrosion  b y . See Corrosion.
W ear (seo a lso  A lloys  & under nam os of 

m otals), 
in  presence of lubricants, 370. 
in  sliding friction , 249. 
resistance, dependenco on hardn ess, 

199 ; p la tin g  for, 423. 
testing. Soo Testing & T esting  m achines. 
under sliding friction , 641.

W eights & m easures, U .S .A ., d efin ition s  & 
ta b les  o f eq u iv a len ts, 138.

W elding,
acetylene, book , 189 (re v iew ); generatora, 

730 ; organ ization s in  F rance, book, 
287 (reu iew ); rato o f gon eration , 730. 

acetylene apparatus, ox p lo sio n s, 730. 
an cien t, in  B ronze & early  Iron  A ges, 

724.
ares, o lect. charactoristics, 177 ; s tu d y  

w ith  oscillogram s, 132. 
atom ie hydrogen, 2 2 1 ; book , 231. 
autogen ous, b ook s, 67, 185, 232;

fa u lts  in , book , 431 ; m eth ane as 
fu el, 9 5 ;  organ ization s in  F rance, 
b ook , 287 (review ) ;  p ro tec tio n  of 
w orkers, 222. 

back-fire & oxp losion  pressure, h yd rau lie  
v a lv e s  to  rosist, 420.

Barim ar m ethod, 132. 
blowpipes, flash-back, offect o f acety leno  

pressuro, 730. 
books, G5, 67, 185, 187, 1S9 (rcview), 

232, 433, 616, 624 (rem ew). 
b ronze-, o f w orn p a rts , 378. 
built-up, 327.
calcium  Carbide, B ritish  standard  sp eci

fication , 58. 
capacity of m etals for, 479, 480. 
con tact, b ook s, 64 , 431. 
defects, 220.
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W elding,

dietionary, E n g lish -R u ss ia n , 617. 
effects of yarious factors, 479. 
electric, b ook s, 67, 617 ; W ist process, 421. 
electric arc, 3 2 6 ; a .c. m achin es, 5 9 8 ;  

app aratus, 132; b ook s, 66, 189
(review ), 231, 287 (rem ew),. 611, 615; 
effects o f flu kes, 2 2 1 ; genorators, 
te s tin g , 7 2 9 ; in  argon a tm ., 221, 
7 2 8 ; m ach in es, 420, 7 29 ; p lan t, 
& c., B rit. standard specifications,
178, 183; reviow , 5 9 7 ; stab iliza tion , 
book , 4 2 7 ; th eory , 4 2 0 ; train ing  
courso, b ook s, 624 (rcv iew ); uso of 
generator w ith  on ly  2 sorios-excited  
polos, 94 ; w ith  a .c. transform er, 58 ; 
w ith  carbon olectrodos, book, 138; 
w ith  m eta llic  olectrodos, book, 432. 

electric resistance, 278, 4 2 0 ; a p p lica 
tio n , 9 4 ;  ca lcu la tion  o f onorgy con- 
su m ed , 5 9 7 ; olectrodos, 132 ; generał 
purposo m otor for, 5 8 ;  in  rad io  
v a lvo  m an u f., 9 4 ; progress, 729; 
S ciak y  sy stem , 57 ; th yratron con tro l, 
421.

electric seam -, rolay  v a lv e s  a s tim in g  
devicos, 327. 

electric sp ot-, 178, 2 2 2 ; dovolopm onts, 
2 7 8 ; d ifficu lties, 421 ; e lectrod e life ,  
3 2 7 ; oąu ip m ent, 729 ; govern ing  
factors, 2 2 2 ; phenom ena, 4 8 0 ; t im 
in g , 327. 

electrodes, fu sin g, 326. 
electrom agnetic, L ongoria’s process, 421. 
ftres, p revontion , 597. 
flxtures, 421.
flam es, book, 436 (remew). 
fluxes, offoct on o lect. arc, 221. 
fu el gases, com parativo  efficioncy, 420. 
fusion , hea t-trea tm en t, 728. 
ga s-, apparatus, book , 4 2 8 ; book , 6 18 ;  

ig n itio n  v e lo c ity  & flam e cap acity  
of in d u ct. gases in  com b u stion  w ith  
o xygen , 597. 

gas cylinders, h an d lin g , storage & 
contro l, 597. 

gases, flow ing, e loctrosta tic  charges, 729. 
generators, “ fic titiou s  resistan ce ,” 421. 
in  building industry, 94. 
in  repairs, book, 285. 
innovations, 326.
International A cetylene A ssociation  pro- 

ceedings, 26, 484. 
low -tem perature, 278. 
m ethods, rev iew , 21. 
operators, qu alification  & classification , 

4 2 1 ; so lection , te s ts ,  421, 7 30 ;
tra in ing , 327, 730. 

oxy-acetylene, 177, 4 8 0 ; back-pressuro  
& v e lo c ity  o f flow  o f flam o gases, 
3 26; b ook s 437 (rem ew), 611, 616, 
625 (review ) ; d evelop m cn ts, 2 20 ;  
F reneh sch ed u le , 2 2 1 ; h ea t effect of 
flam o for var iou s e x it  v e lo c itie s  of 
gas m ix tu re, 729 ; in  chem . ind ustry , 
7 2 8 ; pressure reducing v a lv e s  for  
oxygen , 7 3 0 ; report o f c tteo . o f  
In ternat. A cet. A ssoc., 729 ; torches, 
l ig h t  ty p es , 4 8 0 ; to x ico lo g y , 278 ; 
tra in in g  operators, 327, 730.

W elding,
perform ance of w elds, p red iction , 178. 
protectiye g lass, B rit. Standard Spocifica- 

tio n , 382.
report (2nd) o f  In st . M ech. E n g . c tte e .,  

699. 
research, 598.
review  o f dovolop m ents, 598. 
rods, a lloy in g  e lem en ts, 729. 
standardization, 598. 
stresses, 2 22 ; thorm al, in  str ip  duo to  

varia tion  o f tem p . a lon g  len gth  & 
through th ick n ess, 278. 

survey, 220.
Therm it, book, 65, 138. 
tim ers, valvo-controlled , 278. 
use of butane gas, 221. 
use of tow n gas, 132. 
w ith large diam . electrodes, book , 615. 

W elding m achines, 
electric resistance, 9 4 ;  j ig s  & fixtures, 

421 ; m ain ten an ce, 480. 
electric spot-, 480 ; contro l, 58. 
seam , con tro l, 58.

W elding of—
A ireraft parts, 595, 599.
A lum inium , 175, 2 7 7 ; autogen ous, 

725 ; autogenous, flu xes, 277 ; books, 
431, 614 ; canoe, oxy -aco ty len e , 177; 
castin gs, 420, 594, 5 9 5 ; dovelop- 
m en ts, 131, 277, 420 ; e lectr ic  sp ot-, 
9 4 ; e lect. sp ot-, roview , 4 2 0 ; filier  
rods, 2 2 0 ; gas-, 220, 278, 5 96 ;  
in  au tom ob ilo  con stru ction , 3 25 ;  
in  E ngland  & G erm any, 5 9 5 ; o x y -  
a c e t y l o n e ,  5 9 7 ; oxy-acoty len e , 
practical liin ts , 4 1 9 ; p a m p h let, 431 ; 
sec tio n s, gas-, 4 7 9 ; sh eet , oxy -  
acety len o , 220 ; th ick  p arts, oxy -  
acety len e , 177 ; w ires o f h igh -ten sion  
condu ctor, 596.

A lum inium -cored cables, 596.
A lum inium  alloys, 8 8 ; autogen ou s, 

7 2 5 ; au togen ou s, flu xcs, 277 ; book , 
6 1 4 ; con tg . m agn esium , 7 2 5 ; do- 
velop m en ts, 131, 277, 4 2 0 ; e lect. 
arc, 5 9 6 ; e lect. res istan ce , 7 25 ;  
elect. resistan co , Sciaky  system , 57 ; 
e lect. sp ot-, 479 ; e lect. sp ot-, review , 
420 ; for  a ireraft, book, 435 (review ) ; 
gas-, 220, 278, 325, 596 ; in  a ireraft 
in d u stry , 4 2 0 ; in  a u tom ob ile  co n 
stru ction , 3 2 5 ; lo ss  o f a llo y in g  
eo n stitu en ts , 4 7 9 ; o x y -acety len e , 
597 ; sh eet , o x y -a ce ty len e , 220;  
sp ot-, 7 2 5 ; sp ot-, m echanism , 527 ; 
sp ot-, te s ts , 595 ; sp o t & seam , 325. 

A lum inium  bronzes, 726. 
A lu m in iu m -m agn esiu m -m an gan ese  a l

loys, 148.
B ells, 94, 325, 726.
Brasses, book, 6 1 4 ; ox y -a ce ty len e , 220, 

597.
Bronzes, 4 8 0 ; b e lls , 325 ; b e lls , o xy -  

a cety len e , 7 2 6 ; oxy -ace ty len o , 597. 
C hrom ium -nickel a lloys, rev iew , 727 ;

w ire, b y  condenser d ischarge, 21. 
Copper, 5 7 ;  au togen ou s, 57, 7 2 6 ;

book, 6 1 4 ; e le c t ., sh ea th ed  electrod e  
for, 479, 7 2 6 ; e lect. arc, coated
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W elding o i—  
Copper,

e lectrod e  for, 5 9 0 ; fireb osos, o x y -  
acety len o , 325 ; oxy-acoty lon o , 597 ; 
p ractica i h in ts , 3 2 5 ; sec tio n s, gas-, 
479 ; sh eet for pressure y o sse ls , 596 ; 
tu b es, ligh t-gau go , o x y -a co ty len e , 720. 

Copper a lloys, autogen ou s, 57, 7 20 ;
d eyelop m en ts, 132; res istan ce , 131. 

C opper-nickcl a lloys, roview , 727. 
D uralum in, o lect., 725 ; sp o t-, 57. 
Elektron castin gs , 320.
Eyerdur, oxy -aco ty lon e, 597.
G alyanized iron & stee l, 597. 
Hard facings, 220.
H eat-resistant a lloys b y  condonsor d is- 

chargo, 21.
H erculoy, 278. 
In con el, 201, 220, 392.
K anthal w iro by  eondonscr dischargo, 2 1. 
Lead, 177, 480, 727 ; book , 0 1 4 ; o x y -  

o cety len e , 727.
M agnesium , a u togen ou s, fiuxos, 2 77 ;

book , 014.
M agnesium  a lloys, 5 9 0 ; au togen ou s, 

łlu xos, 2 77 ; book, 0 1 4 ; in  aircraft 
in d u stry , 420 ; oxy -aco ty lcn e , 278. 

M egapyr w ire b y  condenser d ischarge, 21. 
M etal fabric, 597.
M onel m eta l, 89, 218, 5 9 5 ; autogen ous, 

4 1 9 ; bronze-, 4 2 0 ; oxy -acetv len o , 
597.

N ichrom e w ire b y  condenser dischargo, 
21.

N iekel, 2 2 0 ; book, 0 1 4 ; effect of 
su lph ur in  m eta l, 7 27 ; gas-, 597 ; 
o x y-aeety len o , 597 ; rey iew , 727. 

N iekel a lloys, 220.
N ickel-brass, 220. 
Non-ferrous m etals, 94. 
Plated sheets, 727.
Silum in , rey iew , 290.
Sorm ite, 059.
Stainless stee l, o x y .a ce ty lo n e , 5 9 7 ;

sp o t & seam , 325.
Tem palloy, o x y -a ce ty len c , 597.
W  a lloy , e le c t . sp o t, 725.
Z inc shoot, o x y -a ce ty len e , 728.

W elds, 
arc, residual stresses, 729. 
b u tt-, con traction , 327 ; stan d ard , code  

of sym b ols  & n o ta tio n s, 430. 
corrosion. Seo Corrosion. 
fa tigu e , 222.
flllet , standard, code o f sy m b o ls  & 

n o ta tio n s , 430. 
m etallurgy, 728. 
plastic-elastic eąuilibrium , 728. 
radiology. Seo R adiology. 
stresses, 57 ; residu al, 729. 
testing . See Testing. 
therm al study, 57.

W etting (soe a lso  under nam os o f . m eta ls  , 
selectiye , k in etic s , 044.

W hite gold. Seo A lloys.
W hite m etals. See A lloys.
W idia. See A lloys.
W ines, action  on m otals. See Corrosion. 
W ire,

decoratiye, prodn ., 17G.

W ire,
drawn, oddy arrangem ont o f m icro- 

cry sta ls , 004. 
fabric, m achino for prodn ., 590. 
Fourdrinier, roąuirom onts of m atoria ls, 

738.
galyanizing. See G alvani:ing . 
insulated , A .S .T .M . to n ta tiyo  specifica- 

t io n s , 00. 
kn ick ing, undor ow n w e ig h t, 372. 
testing . Soo Testing. 
very fine, jo in in g , 594.

W ire-draw ing, 218. 
book, 137. 
deyelopm ents, 93.
dies, A rdoloy-tippod , 417 ; hard-m etal, 

polish ing, 218. 
effect on m icrostructure, 064. 
history, 176; ordor-book o f Chcadlo  

B rass Co., 323. 
lubricant, soap contg . co llo id a l graphite, 

323.
m achines, 590 ; 4 -u n it, 476 ; m u ltip le-  

u n it d es ign , 176. 
process, dosign in g, 470.

W ire-draw ing of—-
A lum inium , book , 186.
B rasses, 218.
Copper, 175; book, 186; cascad c , 

pow er for, 589.
Copper a lloys, rey iew , 590. 
Coppered m ild s tee l, 93. 
Gold thread, 417.
Steel, book, 234 (review ).

W ood’s a lloy . Seo A llo ys. 
W ork-function ,

calcu lation , approx. m othod, 389. 
external, ca lcu la tion  from  com p ressi

b ility , 040. 
of m onoyalent m etals, th oory, 293. 
relation of secondary em ission , 293. 
surface, o f puro m ota ls, 040. 
theory, 291.

W ork-harden ing, rccovory from , 242. 
W orking of m etals (see a lso  under nam es  

o f procosses), 
books, 139 (retriew), 180. 
tem perature & degree, 174.

W orks, 
construction  & m an agem en t, b ook , 430. 
scientiftc organization , 747.

W orkshop m ethods, p recision , book , 190 
(review).

X -ray  absorption edges, 066, 607.
X -ray diffraction analysis, 4 59 ; industrial 

app lica tion , 396.
X -ray eąuipm ent. Seo L aboratory a p 

para tus.
X -ray photography, book , 612.
X -ray reflections broadening b y  stra in ,

360.
X -rays (soo a lso  R adiology),

diffraction patterns, use  in  an a ly s is ,
85.

focussing, a s b y  con vergen t len s,
007.

literatura, book , 101. 
protection aga inst, p am p h let, 018.
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Y alloy . See A llo ys.
Ytterbium , e lectro ly tic  red uction , 407. 
Yttrium , po lym orp hism , 2.

ZL 3. Seo A lloys.
Z am ak. Soo A lloys.
Zinc,

action  on photographic p late, 293. 
analysis . See A n a ly sis . 
atom ie factor, 390. 
atom ie vibrations, 143, 304, 600. 
brands, A m erican , 180. 
capping for susponsion-bridgo cables, 

220.
cleaning. Seo Cleaning. 
colouring. Sce Colouring. 
consum ption, in  ga lvan izin g , 180; in  

U .S .A ., 180; pam phlot, 284. 
contact p.d., 243. 
corrosion. Seo Corrosion. 
creep, 241, 4 9 8 ; o f singlo  cry sta ls , 343,

039.
crystals, an isotrop y  in  a tom ie  v ib ra tion s, 

4 5 8 ; jum p-Iiko deform ation , 639. 
deform ability o f sing lo  cry sta ls , offoct of 

tem p ., 2.
deposition. Sco D eposition , G alvanizing, 

Sh crardirin g, &c. 
deposits (e lectro-), from  baths contg . 

co llo id s , x -ray  stu d y , 2 52 ; (olcctro-) 
on  coppor, olcctron d iffraction  stu d y , 
252 ; (olectro-) proteotivo  valuo, te sts ,  
6 8 5 ; on copper sing lo  crysta l, 
olcctron d iffraction  an a lysis , 396; 
on steo l, p ro tective  va lu o , 122, 260;  
te s tin g , 547. 

detection . Soe A n a lysis .  
diffusion o f coppor &, x -ray  stu d y , 529. 
diffusion of copper in to  s in g le  crysta ls , 

522.
diffusion of m ercury in to  singlo  crysta ls , 

522.
electrical conductiy ity , 110. 
electrical resistance o f hexagoim l 

crysta ls , ten s io n  coeff., 111. 
electrom etallurgy, d ifficu lties , 264. 
electron diffraction b y  singlo  crysta ls , 

11S, 154. 
em ulsions & , belm viour, 043. 
estim ation . Seo A n a ly sis . 
etching reagents (m etallographic), 357, 

063.
im pact stren gth , notched-bar, effect of 

tem p . & crysta l s ize , 292. 
in  drinking w ater, 742. 
industry, arsino p o ison in g , 3 8 1 ; French, 

3 3 2 ; in  1935, 6 3 ; of B ritish  E m pire,
425.

la ttice  constants, 254. 
m agnetic susceptibility, effect o f cold- 

w ork, 502. 
m etallography, A .S .T .M . reeom m ended  

practice , 39. 
m etallurgy, d eyelop m en ts, 009.

Zinc,
m olten , action  on iron  & s te e ls , 11, 304,

403, 081 ; ox id a tio n , 0 42 ; ox id e  
film s on, 43. 

ores, Fronch resources, book , 138;
s ta tis tic s , 014. 

painting. Sec P ain tin g . 
photoelectric effect, d irection  o f p olariza

tio n  o f se le c t iv ity , 045. 
photoelectric properties, 440. 
pickling. Soo P icklin g. 
polym orphism , 2. 
positive difference effect, 399. 
prices, s ta tis t ic s , 180. 
production, 180.
protection, 5 4 9 ; b y  p h osp h ate  & 

chrom ało procosses, 461 ; Cronak  
process, 549. 

protective finishes, 365, 403. 
pure, prodn ., 210. 
reaction w ith  lead  ch loride, 0. 
recovery from  flue d u st o f iron  b la st- 

fu rn accs, 5S0. 
recrystallization, 358. 
scrap, treatm en t, 273, 473. 
secondary, 53. 
separation. Sco A n a ly sis .  
sheet, for  ph otoengraving, 3 30 ; for 

photoengraving, n itrio  acid  otching, 
330.

single crystals. Soe Sin gle crysta ls.
s itu a t io n in  1935, 425.
slab, ton ta tivo  rovision  o f A .S .T .M .

specification , 02. 
soldered joints, te s ts , 478. 
solidification, offect o f u ltrason ic  w aves, 

496.
spraying. Seo S prayin g . 
statistics, 180, 228, 382, 431, 609, 011, 

0 1 4 ; books, 138, 231 ; for G t. B rita in , 
99.

stressed, effect o f m o lten  so lder, 378. 
tensile  properties, a t  low  tom p s., 4 9 1 ;  

effect o f rato o f p u llin g  as fu n ction  of 
crysta l s izes, 292. 

therm al conductiy ity , 116. 
toxicity, 742.
tubes for w ater & gas, 742. 
tw in ning o f s in g le  cry sta ls , 343, 039. 
yalency electrons, crysta l energy le v e ls , 

396, 039. 
w elding. Seo W elding. 
w ettin g , 644. 
x-ray levels, 396, 639. 
x-ray reflection, in ten sity , 458.

Zinc a lloys. Seo A lloys.
Z inc chloride solutions,

corrosion by. Seo Corrosion. 
m aterials Jor use w ith , 608.

Zirconium ,
a-/3 transition , 639. 
deposition. See D eposition . 
detection. See A n a ly sis .  
estim ation . See A n a ly sis .

Zirconium  a lloys. Seo A lloys.
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