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♦Stress R elaxation Across G rain Boundaries in Metals [In terna l F riction in 
A lum inium ]. T ’ing-Sui K e  (P h ys. R ev., 1947, [ii], 72, (1), 41-^46).—;K e ’s view 
(ibid., 1947, 71, 5 3 3 ; M et. A bs., 1947, 14, 305), th a t  g ra in  boundaries in 
m etals behave in  a  viscous m anner, is te s te d  b y  experim ents on th e  tem p , 
dependence o f th e  in te rn a l fric tion  a n d  r ig id ity  m odulus o f 99-991%  alum inium  
a t  different frequencies o f  to rsional v ib ra tio n , using  specim ens w ith  d ifferent 
grain-sizes. F o r  th e  sam e specim en an  increase in  th e  frequency o f v ib ra 
tio n  sh ifts th e  in te rnal-fric tion  curve a n d  rig id ity -re laxa tion  curve to  h igher 
tem p. A t const, frequency, an  increased grain-size sh ifts th e  tw o curves to  
higher tem p . T he observed phenom ena agree w ith  th e  hypothesis o f  stress 
re laxation  across g rain  boundaries, arising  from  th e  viscous behaviour o f  th e  
grain -boundary  m ateria l. T he observations lead  to  a  h e a t o f ac tiv a tio n  
H  =  32,000 cal./m ol. associated  w ith  th e  stress re laxation .— W . H .-R .

* 0 n  the  Oxidation of A lum inium  in  a  Dry Am osphere. N icolas C abrera, 
Je a n  T errien , a n d  Je a n  H am on  (Com.pt. rend., 1947, 224, (22), 1558-1560).—  
The au th o rs  describe th e  ox idation  o f a lum in ium  a n d  com m ent on th e  various 
m echanism s suggested b y  N . F . M ott (Trans. Faraday Soc., 1940, 36, 4 7 2 ; 
M et. A bs., 1940, 7, 297) : (a) th e  passage o f  ions is easier th a n  th a t  o f elec
trons, (b) th e  passage o f  e lectrons is easier th a n  th a t  o f  ions (M ott leans 
tow ards hypothesis (a)). T hey  o b tained  tran sp a re n t films o f a lum inium  
by evap o ra tio n  in  vacuo a n d  trac ed  th e  v a ria tio n  o f  facto rs o f transm ission  
a n d  reflection as a  fu n c tio n  o f  th e  tim e. T he resu lts  in d ica ted  th a t  a lum in ium  
corresponds m ore to  hypothesis (b). W . W elkenhorst (Z. techn. P hysik , 
1941, 22, 14) a ttr ib u te s  th e  acceleration  o f ox id a tio n  in  th e  presence o f  u l tr a 
v io le t lig h t to  th e  fo rm ation  o f  ozone. E x p erim en ts show, however, th a t  
even in  th e  presence o f  ozone, th e  o x idation  is con tro lled  by  th e  diffusion 
of th e  A l+++ ions an d  is indep en d en t o f th e  ozone or oxygen pressure.— J .  H . W .

* 0 n  the  Oxidation of A lum inium  a t H igh Tem perature. N icolas C abrera 
and  Je a n  H am on  (Compt. rend., 1947, 224, (24), 1713-1715).— T he au th o rs  
discuss a  new  th eo ry  o f o x id a tio n  by  M ott (in th e  press), w hich supposes th a t  
th e  e lectrons pass easily  th ro u g h  th e  oxide film a n d  th u s  produce in  th e  film 
an  electric  field, w hich favours th e  diffusion o f  th e  Al+++ ions. T his theo ry  
w ould lead  one to  exp ec t a  v e ry  ra p id  increase in  th e  ra te  o f  o x idation  a t  
200° C. E x p erim en ts on a lum in ium  films, p repared  as previously  described 
(see previous ab s trac t) , show  th a t  th e  ra te  o f  o x idation  does, in  fac t, increase 
a t  200° C., becom ing very  ra p id  a t  400° C. A bove 200° C., a lum inium  films 
o f th is  th ickness (approx. 200 m p) a re  n o t continuous, b u t  have  a  g ran u la r 
stru c tu re . C. a n d  H . d iscuss G. H aas’s experim ents (Optik, 1946, 1, 134) 
on th e  v a ria tio n  o f  th e  oxide film  a t  h igh  tem p , a n d  deduce equations fo r th e  
electron energy.— J .  H . W .

B eryllium  as an  Alloying Compound. N . W . Bass (In d u st. P lastics, 1946, 
1, (11), 16-18, 3 6 ; C. A bs., 1946, 40, (11), 3088).— T he p ro d u c tio n  o f b e ry l
liu m -co p p er m aste r a lloy  a n d  th e  physical p roperties o f beryllium  are  d is
cussed.

♦ D enotes a  p ap er describ ing  th e  re su lts  o f  orig inal research , 
f  D enotes a  first-class c ritica l review .
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♦Rapid and D irect M easurem ent oi Vapour Pressure of Liquid M etals [Vapour 
P ressure of B ism uth a t 989-6° K .]. A. H . W eber a n d  Gonzaga P lan tenberg  
(.P hys. Rev., 1946, [ii], 69, (11/12), 649-651).—A rap id  d irec t m ethod  for 
m easuring th e  v ap o u r pressure o f liq u id  m etals is described in  w hich a 
stream  o f v apour from  th e  surface o f th e  m eta l is allowed to  im pinge on the  
b o tto m  o f  a  glass bucket suspended from  a  helical q u a rtz  sp ira l, th e  resu lting  
u p th ru s t being m easured. The th eo ry  o f th e  m ethod  is described, an d  th e  
v ap o u r pressure o f  b ism uth  a t  969-6° K . is de term ined  as 0-0166 ±  0-0017 m m . 
m ercury . The errors o f th e  m ethod  are  discussed.— W . H .-R .

♦The Effect of Tem perature on the In tensity  of X -R ay Reflection [of Gold, 
Copper, and A lum inium ], E . A. Owen a n d  R . W . W illiam s (Proc. Roy. Soc., 
1947, [A], 188, (1015), 509-521).— T he effect o f tem p , on  th e  in ten sity  o f 
X -ray  reflection b y  pure  gold, copper, a n d  a lum inium  was stud ied  by m aking 
m icrophotom etric  m easurem ents on  lines in  X -ray  spec tra  o b ta ined  w ith  
pow der specim ens in  a  D ebye-S cherrer cam era. The cylindrical pow der 
specim ens, 0-8 m m . d ia. a n d  o f un iform  p artic le  size, were he ld  together 
w ith o u t adhesive a n d  were free from  a  core o f  foreign m ateria l. T hey  were 
m ain ta ined  in  vacuo a t  tem p , u p  to  ~900° K ., th e  tem p, being estim ated  
from  la ttice-p a ram ete r m easurem ents. T he p rim ary  beam  was standard ized  
using a  fla t-p la te  X -ray  cam era furnished w ith  a  p la te  o f  pure  gold, w hich 
prov ided  a spec trum  whose lines could  be accu rate ly  m easured. The observed 
fa ll o f  in ten sity  o f  X -ray  reflection b y  gold a n d  copper as th e  tem p , is raised 
u p  to  ~900° K . was found  to  be in  accordance w ith  th e  equation , 0 r  =  
© d l  — a y (T  — T i)], where ©r  a n d  0 X are  th e  characteris tic  tem p , a t  tem p. 
T  an d  T u  a  is th e  cubical coeff. o f th erm al expansion, a n d  y  is th e  Griineisen 
constan t. The equation  was found  to  hold also for a lum inium  up  to  ~600° K ., 
b u t  beyond th is  th e  fa ll in  in ten sity  exceeds th a t  to  be expected , a n d  th is  
m ay  be due to  th e  rem oval o f energy from  th e  p rim ary  beam  to  form  e x tra  
reflections. T he characteris tic  tem p , a t  room  tem p . (293° K .) were found  
to  be : gold 175° K ., copper 314° K ., a n d  a lum inium  395° K . These values 
show good agreem ent w ith  those  ob ta ined  by  specific-heat a n d  electrieal- 
co n d u ctiv ity  m easurem ents.— E . N.

*A R e-D eterm ination of the  L attice Constant of Lead. H aro ld  P . K lu g  
(J . Am er. Chern. Soc., 1946, 68, (8), 1493-1494).—L ead  o f 99 -9 9 9 + %  p u rity  
w as exam ined  b y  X -X -rad ia tio n . T he la ttic e  co n stan t a t  25 +  0-1° C. is 
4-9408 +  0-0001 k X . u n its .— J .  B. C.

♦Creep R ate  of Various Industrial Leads. J .  N eill G reenwood a n d  J .  H . 
Cole (M etallurgia, 1947, 36, (215), 233-235).— Creep te s ts  were carried  o u t on 
several b ran d s o f  in d u stria l lead  to  determ ine w hether resu lts  were in  accord
ance w ith  those o b tained  previously  w ith  sy n th e tic  lab o ra to ry  products. No 
u n expected  resu lts  were ob ta ined . The behav iour o f  th e  m eta l u n d e r p ro 
longed stress depended m ore on th e  n a tu re  o f  im purities p resen t th a n  on th e ir  
to ta l  con ten t. A  100-days te s t  a t  500 lb ./in .2, supplem ented  by a  te s t  for 
em brittlem en t, is suggested as a  m eans o f classifying in d u stria l lead  alloys.

— M. A. V.
♦Propagation of U .H .F. Sound in Mercury. G. R . R ingo, J .  W . F itzgerald , 

a n d  B. G. H urd le  (Phys. Rev., 1947, [ii], 72, (1), 87-88).— A no te  describing 
m easurem ents o f  th e  velocity  a n d  a tte n u a tio n  o f sound  in  m ercury  in  th e  
frequency  range 100 to  1000 Mc./s. The resu lts  fo r th e  velocity  varied  from
1-44 x  105 to  1-47 x  105 cm ./sec. a t  tem p , betw een 24° a n d  28° C., a n d  d id  
n o t show a n y  definite dependence on th e  frequency. The values fo r th e  
frequency-free pressure absorp tion  coeff. v aried  from  4-7 to  6-0 +  1-0.

— W . H .-R .
♦The Adsorption of Vapours on M ercury. I .— Non-Polar Substances 

[Benzene, Toluene, and «-H eptane]. C. K em ball a n d  E . K . R idea l (Proc. 
R oy. Soc., 1946, [A], 187, (1008), 53-73).— R eversible resu lts for th e  adso rp 
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tio n  o f p u re  benzene, to luene, a n d  » -hep tane  vapours on  m ercury  were ob tained  
using th e  m eth o d  o f  sessile drops. Iso therm s were norm ally  ob tained  a t  25° 
a n d  50° C., b u t  in  th e  case o f benzene vapours some m easurem ents were m ade 
a t  75° C. T he films w ere found  to  be gaseous a n d  obeyed th e  Volm er eq u a
tio n  F (A  — b) — k T ,  where F  =  spread ing  pressure, A  =  a rea  pe r molecule, 
a n d  6 =  co-area. T he possib ility  th a t  th e  film s m igh t be im m obile was 
considered, a n d  th e  L angm uir eq u atio n  was app lied  b u t  was found  to  be 
un sa tisfac to ry . A  s ta n d a rd  s ta te  fo r th e  surface phase is defined w hich is 
indep en d en t o f  tem p , in  th e  sam e m an n er as th e  s ta n d a rd  pressure o f  one 
a tm osphere  is indep en d en t o f  tem p . V alues for th e  free energy, to ta l  energy, 
a n d  e n tro p y  o f adso rp tio n  o f  th e  various substances a t  th e  various tem p , 
are  ev aluated . I t  is show n th a t  th e  h e a t o f adso rp tio n  increases w ith  th e  
am o u n t on  th e  surface. A fter th e  com pletion  o f  m onolayer adso rp tion , 
w hich is stab le  u p  to  h igh  va lues o f  p/po, p  being th e  v ap o u r pressure a n d  p 0 
th e  sa tu ra tio n  v ap o u r pressure, a  nu m b er o f  phase changes occur, th e  m ost 
strik ing  being in te rp re te d  as th e  change from  “ fla t ”  to  “  v e rtica l ”  ad so rp 
tio n  of th e  to luene m olecule. O thers are  th o u g h t to  he e ith e r tw o-d im en
sional condensation  or adso rp tio n  o f a  second layer.— E . N.

*The Adsorption of Vapours on M ercury. I I .— The E ntropy and H eat of 
Adsorption of N on-Polar Substances. C. K em ball (Proc. B oy. Soc., 1946, 
[A], 187, (1008), 73-87).— E q u atio n s a re  derived  w hich enable th e  en tro p y  
o f ad so rp tion  on m ercury  o f benzene, to luene, an d  »-hep tane  a n d  th e  h e a t 
o f  adso rp tion  o f benzene to  be calcula ted . T he values o b tained  were o f  th e  
sam e m agn itude  as th e  experim en tal va lues (see preceding ab strac t) a n d  
ind ica te  w ith  fa ir accuracy  th e  am o u n t o f  tran s la tio n a l a n d  ro ta tio n a l 
freedom  possessed by  th e  substances on  th e  surface o f th e  m ercury . Benzene 
appears to  ro ta te  only in  th e  p lane o f  th e  rin g  a n d  has no  th ird  degree o f 
tran s la tio n a l freedom , th e  surface m ob ility  o f to luene is considerably  h indered , 
an d  th e  molecules o f » -hep tane  a re  p a r tia lly  ro lled  u p .— E . N .

*The Adsorption of Vapours on M ercury. I I I .—Polar Substances [W ater, 
Acetone, Alcohols]. C. K em ball (Proc. B oy. Soc., 1947, [A], 190, (1020), 
117-137).— Cf. preceding a b s trac t. U sing m ethods prev iously  described, 
determ ina tions were m ade o f th e  ad so rp tion  o f w ater, acetone, an d  norm al 
alcohols from  m eth y l to  hexy l on  m ercury  a t  25° a n d  50° C. A ll substances 
gave reversible adsorp tion , an d , w ith  th e  exception  o f w ater, as h a d  been 
found  w ith  non-polar substances, th e  first region o f th e  ad so rp tion  iso therm  
was alw ays a  gaseous m onolayer obeying th e  V olm er ty p e  o f equation . 
M ethyl a n d  e th y l alcohol b o th  form ed second layers, th e  double layer hav ing  h a lf 
th e  co-area o f  th e  original m onolayer, while th e  h igher alcohols from  » -b u ty l 
upw ards form ed condensed films. A cetone gave rise to  a  double an d  finally  
a  tr ip le  layer. C ontrary  to  th e  resu lts  o f  previous w orkers, w a ter v apour 
w as found  to  be adsorbed  on m ercury, a lthough  n o t strongly  a t  50° C. I t  
show ed no inclination  to  form  a  second layer, only a  m onolayer being form ed 
a t  h igh  ra tio s  o f  p /p 0. The large e n tro p y  (35-9 1-1 cal./deg . m ol.) a n d
h e a t o f  adso rp tion  o f w a ter are  evidence fo r th e  association  o f th e  adsorbed 
w a te r m olecules on  th e  surface o f  th e  m ercury , a n d  th is  p ro b ab ly  occurs to  
some ex te n t w ith  m eth y l alcohol as well.— E . N.

*The A ctivated Adsorption of Nitrogen on a Finely Divided Tungsten Powder. 
R ay m o n d  T. D avis, J r .  (J . Am er. Chem. Soc., 1946, 68, (8), 139.3-1402).—  
The ad so rp tion  o f  n itro g en  on  tu n g sten  pow der w as s tu d ied  in  a  pressure 
range  o f 1(T8 to  35 m m . a n d  a  tem p , range o f 400°-750°. A t sa tu ra tio n  th ere  
was one m olecule o f n itrogen  fo r every  four surface a to m s o f tu n g sten . The 
therm odynam ics o f  th e  tu n g sten -n itro g en  system  are  discussed.— J .  B. C.

*The P lastic D eform ation of Non-Cubic Metals by H eating and Cooling. 
W . Boas a n d  R . W . K . H oneycom be (Proc. B oy. Soc., 1946, [A], 186, (1004), 
57-71).— A com parative  s tu d y  o f th e  p roperties o f tin -base  a n d  lead-base
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bearing  alloys revealed  th a t  a f te r  a lte rn a te  h eatin g  an d  cooling, surface 
roughening a n d  cracking occurred  on th e  form erly sm ooth surface o f th e  
tin -base  bearing, w hich increased w ith  th e  nu m b er o f trea tm en ts , whereas 
th e  surface o f th e  lead-base bearing  rem ained  qu ite  sm ooth. The phenom enon 
was found  to  be due to  an  in h eren t p ro p erty  o f  th e  a lloy  o r its  constituen ts. 
I n  o rder to  m ake a  fun d am en ta l s tu d y  o f  th e  phenom enon, specim ens o f pure  
m etals, relieved o f residual stresses se t up  by  previous cold w ork, were su b 
jec ted  to  cyclic th erm al t re a tm e n t betw een 30° a n d  150° C. The non-cubio 
m etals, zinc, cadm ium , a n d  t in  show ed signs o f  p lastic  deform ation— slip 
lines, some evidence o f tw inning, roughness o f  th e  surface, a n d  intensification 
o f g ra in  boundaries— a fte r  a  sm all num ber o f cycles, th e  effect becom ing 
m ore pronounced th e  g rea te r th e  num ber o f cycles. T he phenom enon was 
n o t observed in  lead, w hich has a  cubic c ry sta l stru c tu re . I t  is shown t h a t :
( 1) factors w hich influence th e  d isto rtion  are, d u ra tio n  a n d  num ber o f cycles, 
tem p ., a n d  o rien ta tion  of th e  crystals, (2) th e  deform ation  is in d ependen t of 
grain-size, (3) la ttic e  d isto rtions produced  by  th e  p lastic  deform ation  o f th e  
specim en are  n o t rem oved by  th e  cyclic tre a tm e n t b u t  rem ain  in  th e  specim en 
an d , therefore, becom e m ore extensive as th e  num ber o f cycles increases, 
(4) g ra in -boundary  m igration  occurs w ith  t in  a n d  cadm ium  b u t n o t w ith  
z in c ; i t  is d ep enden t on  th e  d u ra tio n  o f th e  cycle a n d  occurs to  a  m uch 
g rea ter e x te n t during  th e  cooling phase o f th e  cycle, (5) slip  lines continue 
th rough  th e  crysta ls to  th e  g rain  boundaries, where th ey  are em phasized. 
I t  is concluded th a t  th e  cause o f th e  deform ation  is th e  an iso tropy  o f th erm al 
expansion in  hexagonal a n d  te trag o n a l c ry sta l system s, a n d  a n  estim ation  
was m ade o f th e  o rder o f  m agn itude  o f th e  stresses se t up , based on con
siderations o f th e  linear bo u n d ary  elem ent betw een tw o crystals. M ention 
is m ade o f some o f th e  theoretical a n d  p rac tica l app lications o f  th e  pheno
m enon : th e  difficulty o f  ob tain ing  com pletely stra in -free  zinc a n d  cadm ium  
a t  room  tem p ., th e  failure o f certa in  bearing  alloys, a n d  th e  effect o f such 
stresses superim posed on ex te rn a lly  applied  stresses, e.g. fa tigue an d  creep 
conditions.— E . N.

*The Anisotropy o! Therm al Expansion as a  Cause of D eform ation in Metals 
and Alloys. W . Boas a n d  R . W . K . H oneycom bs (Proc. Roy. Soc., 1947, 
[A], 188, (1015), 427-439).— The w ork described in  a n  earlier p ap er (see 
preceding a b strac t)  h as been ex ten d ed  to  th e  tem p , range — 190° to  250° C. 
As th e  tem p, range is increased, th e  e x te n t o f deform ation increases. Cyclic 
t re a tm e n t o f t in , cadm ium , a n d  zinc betw een room  tem p, a n d  th a t  o f liqu id  
a ir  resu lts  in  com plex slipping a n d  tw inning, b u t  g ra in-boundary  m igration  
is p ractica lly  absen t. Cooling from  th e  liq u id  s ta te , w hich represents h a lf  a 
th erm al cycle, se ts u p  stresses in  m eta ls possessing an iso tropy  o f therm al 
expansion, e.g. zinc, cadm ium , a n d  tin , a n d  leads to  p lastic  deform ation. 
I n  cadm ium  subsequent annealing  resu lts  in m arked  gra in  grow th. D uplex 
a lloys o f  tin -rich  t in —antim ony, consisting o f a  tin -rich  m atrix  in  which 
partic les o f  a  h a rd  second phase o f cubic crystal s tru c tu re  are em bedded, show 
considerably sm aller deform ation  in  th e  region o f th e  boundaries betw een 
crysta ls o f th e  tw o phases th a n  th a t  in  th e  region o f th e  crysta l boundaries 
o f th e  anisotropic m atrix . S im ilar resu lts  are ob ta ined  w ith  tin -base  bearing 
alloys.— E . N.

*The Theory of W edge Inden tation  of Ductile M aterials. R . H ill, E . H . Lee, 
a n d  S. J .  T upper (Proc. Roy. Soc., 1947, [A], 188, (1013), 273-288).— As a 
first step  tow ards th e  correlation  o f hardness-test resu its  w ith  th e  deform ation 
p roperties o f a  m ateria l un d er conditions o f stress, e.g. th e  tensile te s t, a  
th eo re tical so lu tion  is given for th e  deform ation  produced b y  a  rig id , friction- 
less wedge p en e tra tin g  a  p lastic  m ateria l. The solu tion  determ ines th e  form  
o f th e  lip  a n d  th e  deform ation  o f  th e  m ateria l squeezed ou t tow ards the  
surface. The va ria tio n  w ith  wedge angle o f  th e  force required  for p en etra tion
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is determ ined in  te rm s o f th e  y ield  stress in  th e  tensile  te s t, an d  th e  average 
stra in  due to  wedge in d en ta tio n  corresponds to  a n  equ iva len t reduction  o f 
area in a  tensile  te s t, w hich increases w ith  increasing wedge angle. The theo ry  
is com pared w ith  experim en ts in  w hich lead  blocks were in den ted  by  steel 
wedges coated  w ith  vaseline, a n d  sa tisfac to rily  p red ic ts th e  deform ation  of a 
grid  o f squares ru led  on a  cross-section o f th e  block.— E . N.

*Deform ation oi M etals D uring Single and Repeated Tensile Im pact. J .  A. 
Pope (J . Iro n  Steel In s t., 1947, 157, (1), 31-54).— P . tre a ts  m ath em atically  
th e  case o f a  bar, one en d  o f  w hich is s tru c k  b y  a  ham m er, th e  o th er end  
being rig id . P rom  consideration  o f th e  stress-w ave reflections a n d  deform a
tions tak in g  p lace a t  th e  ends o f  th e  bar, generalized curves a re  derived for 
th e  varia tio n s w ith  tim e o f th e  ra te s  o f  deform ation  a n d  energies absorbed 
a t  th e  tw o ends o f th e  bar. A  system  o f dim ensionless u n its  is em ployed in  
p lo tting  these curves. I n  developing th e  th eo ry  a  nu m b er o f  assum ptions 
were m ade : ( 1) th a t  th e  load on th e  b a r rem ains const, a f te r  th e  m eta l has 
yielded (equal to  th e  dynam ic  y ield  stress), (2) th a t  th e  stress w aves are 
reflected perfectly , (3) th a t  th e  w eight o f  th e  specim en is sm all com pared 
w ith  th a t  o f th e  ham m er, a n d  (4) th a t  th e  k inetic  a n d  e lastic  energies o f th e  
ba r a re  negligible in  com parison w ith  th e  p las tic  energy absorbed. P . 
describes th e  resu lts  o f te s ts  carried  o u t on m ild  steel (carbon 0-22, m anganese
0-49% ) a n d  Low m oor iron  (0-085%  carbon), using a  fa lling -tup  im pact 
m achine. S tops were fitted  to  th e  m achine so as to  lim it th e  a m o u n t o f 
extension on th e  gauge leng th , th e  rem ain ing  energy in  th e  tu p , w hich g rea tly  
exceeded th a t  requ ired  to  deform  th e  specim en, being absorbed  by th a t  p a r t  
o f th e  specim en ou tside  th e  gauge leng th . I t  was th u s possible (a) to  sp lit 
a  single im p ac t in to  stages by  sub jecting  a  num ber o f specim ens to  different 
extensions, a n d  (b) to  carry  o u t repea ted -im p act t(ests a t  app rox . const, 
velocity . A fte r im p ac t, hardness exp lorations a n d  m icroscopical ex am ina
tions were perform ed on th e  specim ens. T he sp read  o f deform ation  during  
im pact w as shown to  be fu n d am en ta lly  d ifferent from  th a t  in  a  s ta tic  te s t. 
The increase in  hardness a t  th e  centre  o f th e  im pacted  specim ens was g reater 
th a n  th a t  a t  th e  edge by  a  larger am o u n t th a n  w as th e  case w ith  s ta tic  speci
m ens. S ta tica lly  te s te d  Low m oor iron  specim ens show m ore slip  ban d s th an  
those tes ted  in  im pact. In  specim ens o f m ild  steel, un d er b o th  single an d  
repea ted  im pac t, necking a t  b o th  ends occurs in itia lly . A fter a  sm all e x te n 
sion th e  necks d isappear a n d  th e  specim en again  becom es p a ra lle l; even tu a lly  
a  single neck occurs n ear th e  cen tre  o f  th e  specim en a n d  leads to  frac tu re . 
Specim ens in Lowm oor iron also show double necking, b u t deform ation  does 
n o t sp read  to  th e  cen tre  u n til considerable extension has occurred, an d  
th e  specim en generally  b reaks a t  one o f th e  original necks. The ra tio
impa,ot elongation , jg funct ion 0f  gauge leng th  a n d  is n o t a  fun d am en ta l 
s ta tic  elongation , %

p ro p e rty  o f th e  m ateria l. P . concludes th a t ,  in  general, th e  experim ental 
resu lts  a re  in  accord  w ith  th e  m ath em atica l th e o ry ; such discrepancies as 
ex is t a re  a ttr ib u te d  to  th e  inaccuracy  o f assum ption  ( 1), w hich precludes 
deform ation  o th er th a n  a t  th e  specim en ends.— R . W . R .

*Experim ents on the E lastic Properties of Metals by M eans of Two Oberbeck 
Resonance Pendulum s. C onstan tin  Salceanu (Compt. rend., 1947, 224, (25), 
1756—1758).— The elastic  p roperties o f  iron , a lum in ium , silver, copper, an d  
brass, were stu d ied  by  m eans o f th e  resonance ex h ib ited  by  tw o  pendulum s 
o f  th e  sam e leng th  connected  b y  a  w ire o f th e  m eta l being s tud ied . One 
pendulum  is m ade to  oscillate a n d  is followed b y  th e  o ther. The tim e betw een 
tw o m inim a o f oscillation o f one pendulum  is m easured  an d  p lo tted  against 
th e  tension . In  a ll cases, tim e -sa tu ra tio n  was ob tained . The order o f th e  
m etals given b y  th is  m ethod  does n o t correspond to  an y  o f th e  know n elastic 
properties o f  th e  m etals, a n d  S. suggests th a t  his re su lts  a re  ind icative  o f  a
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p ro p erty  analogous to  th a t  o f v iscosity  in  liquids. A nother se t o f  experi
m en ts on th e  sam e m etals, involving torsion u n d e r const, tension , gives an  
o rder inverse to  th a t  given by  th e  first set.— J .  H . W .

♦The Application of the  Method of the R esonant Pendulum  to the  M easure
m ent of the  Coefficient of Rigidity of M etals. C onstan tin  Salceanu (Com.pt. 
rend., 1947, 224, (26), 1810-1811).— The resonance o f equal pendulum s con
nected  by  a  w ire o f th e  m eta l to  be stud ied  (see previous ab strac t) was used  to  
m easure th e  coeff. o f rig id ity  o f  nickel, iron , steel, nickel-chrom e, copper, 
silver, a lum inium , a n d  brass. The s ta tic  m ethod, involving torsion  un d er 
const, tension  (see above), show ed th a t  i f  C is th e  co n stan t o f to rsion  (given 

Or4
b y  yd =  C -j- ,  where g is th e  tension, r  th e  d ia . o f  th e  wire, I th e  leng th , a n d  0

th e  torsion) a n d  T  th e  tim e, th en  C  -j- T  is a  co n stan t w ith in  th e  lim its o f 
experim ental error. The effect o f heating  th e  specim ens is described for 
each m eta l.— J .  H . W .

♦Finite E lastic S train  of Cubic Crystals. F ranc is B irch  (Phys. Bev., 1947, 
[ii], 71, (11), 809-824).— M um aghan’s (Amer. J .  M ath., 1937,4 9 ,2 3 5 ; M et. A bs., 
1938, 5, 468) th eo ry  o f finite s tra in  is  developed fo r a  m edium  o f euhic sym 
m etry  sub jected  to  fin ite  h y d ro sta tic  com pression p lus an  a rb itra ry  hom o
geneous infinitesim al stra in . The free energy is developed for cubic sym 
m etry  to  include term s o f th e  th ird  o rder in  th e  s tra in  com ponents. The 
effect o f  pressure upon  th e  second-order elastic constan ts is found  a n d  com 
pared  w ith  experim ent, w ith  p a rticu la r  reference to  th e  com pressibility. 
The com pressibility  d a ta  for num erous m etals a re  tab u la te d  a n d  discussed. 
In  general, th e  d a ta  confirm  th e  theory , b u t  there  is an  ind ica tion  th a t  B ridg
m an ’s resu lts  a t  pressures above 50,000 k g ./cm .2 are  n o t d irec tly  com parable 
w ith  those a t  lower pressures. The resu lts  are also com pared w ith  some of 
th e  calculations based on  B o m ’s la ttic e  theory , a n d  some developm ents o f 
th e  la t te r  by  o th er workers are  criticized.—W . H .-R .

A Therm odynam ic Criterion for the F racture  of Metals. E dw ard  Saibel 
(Phys. Bev., 1946, [ii], 69, (11/12), 667).—A  note. The difficulties in  accoun t
ing for th e  difference betw een the. calcu la ted  a n d  observed streng ths o f  m etals 
a re  ou tlined . A new  th eo ry  by  S. is based on th e  following assum ptions :
(1) A ll o f th e  s tra in  energy is available for th e  abolition  o f cohesive streng th .
(2) The h e a t o f fusion is un ifo rm ly  p a rtitio n ed  th ro ughou t th e  vol. o f  the  
substance. (3) The q u a n tity  o f  energy requ ired  fo r th e  abolition  o f cohesive 
s tren g th  is th a t  fractional p a r t  o f  th e  energy o f fusion w hich is associated 
w ith  th e  change in  vol. on passing from  th e  solid to  th e  liq u id  s ta te . These 
assum ptions enable th e  criterion  fo r frac tu re  to  be expressed in  th e  form  
U  =  J Q A V /V ,  where U  is th e  s tra in  energy p e r u n it vol., Q is th e  la te n t h ea t 
o f fusion in  kg.-cal./m ole, V  is th e  vol. occupied by  a  m ole o f th e  substance, 
A F  is th e  change in  vol. per m ole on passing from  solid to  liqu id , a n d  J  is th e  
m echanical equ iva len t o f hea t. Good agreem ent is show n fo r some substances 
w hich fa il by  b rittle  frac tu re , a n d  reasonable agreem ent where p lastic  flow 
precedes frac tu re .— W . H .-R .

N ature of Strength and Failure in  Brittle Solids. E ugene F . Poncele t 
(Colloid Chem., 1946, 6, 7 7 -8 8 ; C. A bs., 1946, 40, (9), 2375).—An ideal 
b rittle  solid can be visualized as a  collection o f iden tica l particles held  a t  
definite spacings by  electrosta tic  bonds. T he Morse curve is th e  g rap h  repre
senting  th e  re su lta n t o f  th e  sim ultaneously  existing  a n d  changing a ttrac tio n s  
a n d  repulsions. A  broken bond  arises w hen a  critical d istance betw een p a r
ticles is exceeded. The following factors a re  considered : th e  physical n a tu re  
o f fa ilu re ; failure u n d e r te n s io n ; frac tu re  u n d e r com pression; m ixed 
s tresses; th e  physical n a tu re  o f s tren g th  is so lid s; a n d  th e  fundam ental 
difference betw een viscous a n d  p lastic  flow. The “  flaws ”  assum ed by Griffith, 
Sm ekal, Orow an, a n d  others a re  n o t essential to  frac tu re . Compressive
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s tre n g th  exceeds tensile  s tren g th  e igh t tim es or m ore (in glass betw een nine 
a n d  fifty  tim es).

*The Statistical Aspect of Fatigue of M etals. A. M. F reu d en th a l (Proc. 
B oy. Soc., 1946, [A], 187, (1011), 416—429).— F atig u e  o f m etals, o r th e  m ore 
a d eq u a te  te rm  “  progressive fa ilu re  ”  is th e  expression on  a  m acroscopic 
scale o f th e  progressive d estru c tio n  o f  th e  cohesive bonds as a  re su lt o f  th e  
rep e titiv e  ac tio n  o f  a n  ex te rn a l load . As such  i t  h as th e  ty p ica l featu res o f 
a  m ass phenom enon, for b o th  th e  cohesive bonds a n d  th e  load  repetitions 
a re  collectives in  th e  s ta tis tica l sense. B y  ap p ly ing  th e  fu n d am en ta l ru les 
o f  th e  th eo ry  o f  p ro b ab ility , m an y  o f th e  estab lished  re la tions betw een th e  
p rincipal variab les, e.g. am p litu d e , frequency a n d  n u m b er o f  lo ad  cycles 
susta ined , no tch  effect, &c., are  th eo re tically  deduced  from  th e  p u re ly  form al 
assum ption  o f  th e  sep ara tio n -s tren g th  o f cohesive bonds. T he p rincipal 
p ractica l app lication  is th e  ev a luation  o f  th e  dam aging  effect o f repea ted  
load  cycles o f  vary ing  am p litu d e  a n d  o f th e  effect o f  overstress, w hich are  th e  
m ain  problem s in  th e  design o f stru c tu res .— E . N .

*The R elationship Between Fatigue and Stress Concentration. R . B. H ey- 
wood (A ircraft E ng ., 1947, 19, (217), 81-84).— H . discusses th e  effect o f  stress 
concen tra tion  a t  notches on th e  elastic  stress a n d  fa tigue p roperties. H e

deduces, from  observed values, th a t  th e  expression : - = — 1 =  --???  (where
K f  V  r

K  is th e  e lastic-stress-coneentration  facto r, i.e. th e  m ax. stress in  th e  n o tch  
d iv ided by  th e  nom inal s tre s s ; K f  is th e  fatigue-stress-concentra tion  factor, 
i.e. th e  endurance lim it o f  u n -no tched  specim ens d iv id ed  by  th a t  o f  no tched  
spec im ens; a n d  r  is th e  rad iu s o f th e  stress raiser) gives fa ir agreem en t for 
carbon steels. F o r  o th er classes o f  m ateria l, o th er values o f  th e  constan t, 
w hich H . refers to  as th e  “  augm ented  co n stan t ” , a re  used.— H . S.

A Sum m ary of Published L ite ratu re  on In tern a l Stresses in M etals. -------
(B .S .A . Group Research Centre, Sheffield, P ubl., 1947, (GRC/S. 29), 45 pp .).—  
185 a b s trac ts  are given of a rticles dealing w ith  th e  occurrence, effects, m easure
m en t, and  con tro l o f in te rn a l stresses, covering th e  period  1938-1946.— J .  L . T .

*Kinetic F riction in  or Near the  Boundary Region. I.— A pparatus and 
E xperim ental Methods. B. Chalm ers, P . G. Forreste r, a n d  E . R . Phelps 
(Proc. Roy. Soc., 1946, [A], 187, (1011), 430—439).— An a p p ara tu s  is described 
a n d  illu s tra te d  fo r ob tain ing  re la tiv e ly  pu re  b o u ndary  friction , w hich is done 
b y  contro lling  th e  conditions o f  load, speed, a n d  co n tac t area, so th a t  lit t le  
o r no  o p p o rtu n ity  is given fo r fluid-film  form ation . One specim en (the  
p la te ) is d riven  a t  a  fixed velocity  a n d  a  second specim en (the slider) is app lied  
to  i t  by  a  d ead  load. T he force requ ired  to  restra in  th e  second specim en is 
m easured  by  balancing against a  v ariab le  d ead  load , in s tab ility  being su p 
pressed by  fluid dam ping. A  d irec t read ing  o f th e  coeff. o f fric tio n  is th u s  
ob ta ined  by  a  nu ll m ethod . R eproducib ility  o f de te rm inations is generally  
w ithin 10% , th e  lim iting  fac to r being th e  accuracy w ith  w hich ex ac tly  sim ilar 
surfaces can  be reproduced. The m ethod  o f  p reparing  th e  specim ens is 
d e sc rib ed ; th e  te s ts  can  be conducted  a t  tem p , up  to  150° C. w ith in  an  
accuracy o f ±  1° C. o f th a t  requ ired .— E . N.

♦Kinetic Friction in  or Near the  B oundary Region. II .— The Influence of 
Sliding Velocity and O ther Variables on K inetic F riction in  or Near the  Boundary 
Region. P . G. F o rreste r (Proc. R oy. Soc., 1946, [A], 187, (1011), 439-463).—  
U sing th e  ap p a ra tu s  described (see preceding ab strac t) , a  s tu d y  w as m ade of 
th e  causes u nderly ing  th e  change of friction  w ith  slid ing  velocity . M easure
m en ts were m ade o f th e  friction  o f several different com binations o f m aterials, 
m ain ly  tin -base  B a b b itt  (w ith  7%  an tim ony  a n d  3 |%  copper) ru nn ing  on 
steel a n d  w ith  h a rd  steel on phosphor bronze, a t  velocities betw een 0-01—
2-25 cm ./sec. a n d  u n d e r  th ree  different conditions : d ry , w ith  th in  films of 
various lu b rican ts  app lied  by  tw o different m ethods, a n d  w ith  excess o f
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lub rican ts . The lub rican ts  used  were oleic acid , m edicinal paraffin, an d
I.C .E . (crank-ease) oil. The experim ents show th a t  changes in  friction w ith  
ve loc ity  m ay  be derived from  a t  least th ree  different sources: (1) From  
th e  p roperties o f  clean m eta l surfaces. C erta in  com binations show, when 
u n lu b ricated , a  decrease in  friction  w ith  increasing velocity. T his is 
m o st m ark ed  w hen one com ponent is a  so ft m eta l o f low m .p., w hich 
suggests th a t  i t  m ay  be associated  w ith  reduction  in  shear stren g th  o f th e  
m eta l w ith  increasing tem p . (2) F ro m  th e  p a rtia l d estruction  of th e  film 
u n d e r boundary  conditions. This leads to  a n  increase o f friction w ith  increas
ing  velocity , as th e  ra te  o f d estruction  rises w ith  increasing slid ing  speed.
(3) F ro m  th e  tran s itio n  from  b o u ndary  to  fluid-film  conditions. This tendency  
is also m ost m ark ed  w hen one com ponent is a  soft m etal, in  w hich case th e  
real a rea  o f  co n tac t is g reater a n d  th e  local pressures lower th a n  for tw o h ard  
m etals. I t  resu lts  in  a  decrease o f friction  w ith  increasing velocity . “  R u n 
n ing-in  ”  brings ab o u t changes in  th e  physical conditions a n d  geom etry  o f 
th e  m eta l surfaces a n d  also in  th e  s ta te  o f th e  lub rican t f i lm ; i t  m ay  influence 
th e  fric tion  e ith e r w ay, b u t i ts  influence is alw ays m uch g reater w ith  rough 
p la tes th a n  w ith  sm ooth. The influence o f surface finish is wholly th rough  
i ts  effect on th e  lub rican t f i lm ; i t  accelerates th e  onset o f  fluid lubrication  
an d  has m ore influence on th e  com bination  B ab b itt/s tee l th a n  in  th e  com 
bination  steel/bronze. T he p ractica l im plications o f  th e  resu lts  are d is
cussed.—E . N.

*Kinetic B oundary Friction. J .  R . B ristow  (Proc. Roy. Soc., 1947, [A], 
189, (1016), 88-102).— U sing an  a p p ara tu s  w hich is described, curves o f  
b o undary  friction  against velocity  (CM>5 cm ./sec.) fo r various sliding surfaces 
(steel on steel a n d  phosphor bronze, brass o r t in  on h a rd  steel) were d e te r
m ined for a  num ber o f lubrican ts . The resu lts  show th a t  sm ooth sliding 
a n d  re laxation  oscillations, o r “  stick-slips ” , u n d e r boundary-lubrication  
conditions, w hen frictional forces a re  m easured  by  th e  deflection o f  an  elastic 
system , are  due to  th e  dependence o f k inetic  friction  on  velocity . I n  cases 
g iving sm ooth  sliding, k inetic  friction  decreases as velocity  decreases, a t  very  
low sp e e d s ; in  cases giving re laxation  oscillations, k inetic  friction  increases 
as velocity  decreases. T hus, sliding u n d e r b o undary  conditions is n o t in 
h e ren tly  d iscon tinuous; an y  d iscontinuous m otion  is due to  th e  dynam ics 
o f  th e  m easuring in stru m en t as a  re su lt o f th e  k inetic  friction  increasing as 
th e  velocity  decreases. G enerally th e  friction  falls continuously w ith  increas
ing m olecular w eight fo r a  series o f  esters o f  f a tty  acids, a n d  is dependen t on 
th e  percentage o f f a t ty  oil in  a  com pounded lu b rican t such as oleic acid  in 
m ineral oil, an d  on tem p , fo r a  pu re  substance such as e th y l pa lm ita te , a n d  a 
m ineral oil. T he tem p, a t  w hich re laxation  oscillations first occur depends on 
th e  speed o f sliding, a n d  i t  appears, therefore, th a t  m easurem ents o f  th e  tem p, 
a t  w hich re laxation  oscillations s ta r t  a t  a  const, sliding speed a re  n o t a  m easure 
o f  th e  tem p , a t  w hich th ere  is a  d iscon tinu ity  in  th e  properties o f th e  boundary  
layer.— E . N.

The Surface of Solids and Liquids and the Films th a t Form  on Them. II .—  
Solids and Absorption a t the Surface of Solids or Liquids. W . D . H ark ins 
(Colloid Chem., 1946, 6, 1 -7 6 ; C. A bs., 1946, 40, (9), 2371).— A review  of 
fifteen y ears’ w ork w hich deals w ith  : classes o f so lid s ; effect o f sub-phase 
on m etallic  f ilm s; calculation  a n d  de term ination  o f  surfaee-energy values 
i llu s tra te d  by  d iam ond  a n d  ionic c ry s ta ls ; absorp tion  a t  in terfaces in  solid, 
liqu id , an d  gaseous system s ; w a te r /o il ; th e  app lication  o f th e  Gibbs equation  
to  solid surfaces ; experim ental procedures ; areas o f  solids from  adsorption  
iso th e rm s; extension o f th e  a ttra c tiv e  energy o f a  solid in to  a  liqu id  an d  th e  
th ickness o f  adsorbed films ; theories o f  a d so rp tio n ; desorptions ; m ulti- 
m olecular films a n d  o th er ty p e s ; experim ental m ethods for de te rm ina tion  
o f  energy o f adhesion, adsorp tion , h e a t o f im m ersion, & c.; co n tac t angle,



theory , d a ta , a n d  ex p erim en tal m ethods for de te rm in ing  i t ;  g rap h ite  as a  
hydrophobic so l id ; to p o ch e m is try ; chem ical changes a t  crysta l corners, 
edges, a n d  in terfaces. B esides 68 num bered  references, there  are  given 113 
references to  papers by  H ark in s a n d  his school, classified chronologically.

Colloidal Behaviour in Metals and Alloys. R eginald  S. D ean  (Colloid 
Chem., 1946, 6, 561-578 ; C. Aba., 1946, 40, (9), 2427).—A  discussion o f :
(1) Gases in  m e ta ls :  physicochem ical n a tu re  o f m etallic  in te rfaces; g a s -  
m etal system s as co llo id s ; degasification o f  m e ta ls ; grain-size c o n tro l; 
hydrogen em b rittlem en t. (2) S lag -m e ta l system s : th e  A ston  w rought-iron  
p ro cess; steelm aking re a c tio n s ; pow der m e ta llu rg y ; m agnetic , electric, 
an d  m echanical p roperties o f  m eta l com pacts. (3) D ispersions o f  m etals in  
m etals : solid  m eta ls in  solid m e ta ls ; o rdering  in  a llo y s ; d ispersion-harden
ing ; in te rn a l friction  or v ib ration -dam ping  cap acity  o f  m etals. 78 references 
are given.

*A New Method o i Determining Electro-Negativity from Other Atomic 
Properties. W alte r G ordy (Phys. R ev., 1946, [ii], 69, (11/12), 604-607).—

The em pirical re la tion  x  =  0-31 +  0-50 has been found  to  connect

the  e lectro -negativ ity , x, o f  an  e lem ent according to  P au lin g ’s revised  scale, 
w ith  n  th e  n u m b er o f  e lectrons in i ts  incom pletely  filled (valence) shells, a n d  
r  i ts  single-bond co-valeht rad iu s m easured  in  A. T his re la tio n  does n o t ho ld  
for copper, silver, o r gold, b u t  is in  good agreem ent w ith  resu lts  for m any  
elem ents, a n d  is used to  co n stru c t a  tab le  o f e lectro -negativ ities fo r 52 elem ents. 
The th eo re tical justification  is discussed.— W . H .-R .

Magnetic Dipole Fields in Unstrained Cubic Crystals. L. W . M cK eehan 
(Phys. R ev., 1947, [ii], 72, (1), 78).—N um erical errors a n d  m isprin ts in  an  
earlier pap er (M cK eehan, P hys. Rev., 1933, [ii], 43, 913 ; J . In st. M etals 
(M et. A bs.), 1933, 53, 441) are  corrected. These m istakes involve th e  p ap er 
by  L u ttin g e r a n d  T isza (Phys. R ev., 1946, 70, 954).— W . H .-R .

*Theory of Long-Period Magnetic Relaxation. Charles K itte l  (Phys. R ev., 
1946, [ii], 69, (11/12), 640-644).— Long-period changes in  th e  m agnetization  
of a  m ild-steel specim en are discussed. I f  a  specim en in a  const, field o f th e  
order o f 0-5 gauss is su b m itted  to  a lte rn a tin g  stresses for a  period  o f  th e  
order o f  5 years, i t  app rox im ates to  a  s ta te  o f infin ite  effective perm eability . 
I f  th e  app lied  field is changed suddenly , a  considerable frac tio n  o f  th e  m ag 
netization  changes a lm o st in s ta n ta n e o u s ly ; th is  frac tio n  is d e term ined  by  
th e  o rd inary  perm eab ility , a n d  b y  th e  dem agnetization  coeff. Follow ing th is  
sudden change, a  fu r th e r  slow change in  m agnetization  occurs w ith  a  tim e 
co n stan t o f th e  o rder o f 3 m onths, w hile th e  rem ainder o f th e  m agnetization  
changes w ith  a  period  o f th e  o rder o f  5 years. A  form al t re a tm e n t o f th e  
phenom ena is given following th e  lines o f  th e  tim e-dependen t b a rrie r po ten tia l 
used by  Snoek (Physica, 1938, 5, 663 ; M et. A bs., 1938, 5, 656).— W . H .-R .

*Transverse Magnetization in Ferromagnetic Crystals in Relation to Domain 
Structure. A. von  E ngel a n d  M. S. W ills (Proc. R oy. Soc., 1947, [A], 188, 
(1015), 461—484).— A lthough  th e  fo rm al th eo ry  o f ferrom agnetic  an iso tropy  
is in  good agreem ent w ith  experim ental re su lts  as regards th e  com ponents o f 
m agnetization  paralle l to  th e  field, sim ilar resu lts  are  n o t ob ta ined  w ith  th e  
transverse  com ponent fo r th e  p lanes ( 100), ( 110), a n d  (111), w here experi
m en ta l re su lts  fo r single crysta ls show th a t  i t  d im inishes to  zero in  very  w eak 
fields, in stead  o f increasing  according to  theo ry . H ow ever, i f  th e  directions 
o f m agnetization  o f dom ains (sm all regions spontaneously  m agnetized  to  
sa tu ratio n ) a re  t re a te d  as being d is tr ib u ted  continuously  in  angle ra th e r  th a n  
as restric ted  to  a  lim ited  n u m b er o f  p a rticu la r  directions, an d , assum ing th a t  

H he p roportions o f  th e  volum es o f  dom ain  m agnetized  in  a n y  d irec tion  are 
larger th e  lower th e  energy o f m agnetization  in  th a t  d irection , th en  reasonable 
agreem ent betw een th eo ry  a n d  ex p erim en tal re su lts  is ob tain ed .— E . N .
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*The Theory o i the Magneto-Resistance Effects in Metals. E . H . Sond- 
heim er a n d  A. H . W ilson (Proc. B oy. Soc., 1947, [A], 190, (1023), 435—455).—  
G eneral formulae are  o b ta ined  for th e  effect o f  a  m agnetic  field on th e  electrical 
a n d  th erm al conductiv ities o f  a  m eta l in  w hich th ere  are  tw o overlapping 
p a rtia lly  filled e lectron  ban d s o f norm al form , th e  s- a n d  d-bands, in  each 
o f  w hich th e  energy is p roportiona l to  th e  square  o f th e  w ave num ber. I t  
is a ssum ed  th a t  s—d  transitions a re  negligible, as is th e  q u an tization  o f  th e  
e lectron  o rb its  due  to  th e  m agnetic  field. T he formulae, th ough  n o t s tr ic tly  
v a lid  fo r a ll tem p , a n d  fields, a re  fu rth e r developed for th e  lim iting  cases o f 
v ery  h igh a n d  v ery  low tem p , a n d  for very  strong  m agnetic  fie ld s ; a t  very 
low tem p , th ey  are  in  fa ir q u a n tita tiv e  agreem ent w ith  experim ental resu lts 
on  cadm ium . The behaviour o f th e  e lectrical resistance a t  low tem p , is 
d iscussed, a n d  i t  is show n t h a t : (1) th e  formulae exp lain  th e  fa c t th a t  in  
certa in  cases th e  resistance m ay  pass th rough  a  m inim um  as th e  tem p , is 
increased, p rov ided  th a t  th e  m agnetic  field is large enough, e.g. cadm ium  a t  
liquid-helium  te m p .; a n d  (2) M atth iessen’s em pirical ru le, th a t  electrical 
re sistiv ity  consists o f  tw o p a rts , canno t be expected  to  be v a lid  excep t m ore 
o r less b y  acc iden t. Considering th e  electronic th erm al conductiv ity , in 
general th e  Lorenz nu m b er is increased b y  th e  presence o f a  m agnetic  field, 
w hich is in  agreem ent w ith  th e  experim en tal facts, w hereas th e  th erm al 
conductiv ity  o f  th e  la ttice  is unaffected b y  a  m agnetic  field.— E . N.

*An Experiment on the Mechanism of Supraconductivity. J .  G. D au n t 
a n d  K . M endelssohn (Proc. B oy. Soc., 1946, [A], 185, (1001), 225—239).—  
U sing  a n  a p p ara tu s  w hich is described, th e  T hom pson coeff. o f  supraconductive  
lead  was determ ined a n d  found  to  be zero ( < 4  x  10-9 V ./deg .). This leads 
to  th e  conclusion th a t  th e  e lectrons engaged in  th e  supraconductive  cu rren t 
rem ain  energetically  a t  abso lu te  zero, a n d  susta ins th e  au th o rs’ previous 
assum ption  th a t  th e  a p p aren t electronic specific h ea t, Cs, o f a  sup raconductor 
is due to  a n  exc ita tio n  o f electrons from  th e  lowest s ta te . I t  is show n th a t

Cs =  jp 'z  T \  w here y  is th e  coeff. o f th e  Som m erfeld electronic specific h e a t 
0a n d  T c  is th e  tran s itio n  tem p ., a  re su lt borne o u t by  K eesom  a n d  v a n  L aer s 

calorim etric  experim ents on  t in . Thus, th e  whole m echanism  of su p ra 
conductiv ity  seems to  im ply  th e  existence o f a  sm all gap  (~ 1 0 -4 eV.) in  th e  
energy d is trib u tio n  betw een th e  low est s ta te  occupied by  th e  supraconductive  
electrons a n d  th e  h igher s ta te s  to  w hich th ey  can  be therm ally  excited . T he 
frictionless tran sp o rt o f  electrons is due to  m etastab le  s ta te s  w ith in  th e  gap 
in  w hich energy can n o t be d issipated . C alculated resu lts  show th a t  (1) th e  
num ber o f e lectrons w hich are  capable a f  such frictionless tran sp o rt is only 
ab o u t 10~3 o f  th e  num ber o f  a tom s, a n d  (2) th e  d ep th  X to  w hich a  m agnetic  
field can p en e tra te  in to  a  supraconductor is ab o u t 10-4 cm. for lead. I t  is 
concluded th a t  th e  rem arkable  sim ilarity  betw een th e  frictionless tran sp o rt 
in  supraconductors a n d  th a t  in  liq u id  helium  I I  is due to  th e  fac t th a t  th ey  
are  caused b y  v e ry  sim ilar m echanism s— an  aggregation  o f freely m obile 
partic les o f  zero th erm al energy, irrespective  o f  w hether th e  particles in  
question  a re  e lectrons o r atom s.— E . N .

Physical Interaction of Electrons with Liquid Dielectric Media. The Pro
perties of Metal-Ammonia Solutions. R ichard  A. Ogg, J r .  (Phys. Bev., 
1946, [ii], 69, (11/12), 668-669).— A note  describing theo re tical considerations 
w hich preceded recen t w ork (R . A. Ogg, J r . ,  J .  Am er. Chum.. Soc., 1946, 6 8 ,1 5 5 ; 
J .  Chem. P hys., 1946, 14, 114, 295 ; P hys. Bev., 1946, [ii], 69, 243) on th e  
properties o f m eta l-am m o n ia  solutions. The basis o f th e  tre a tm e n t is the  
m odel o f K rau s (“ The Properties o f E lectrica lly  C onducting System s ” , 
Chemical Catalogue Co. : 1922) o f an  electrolyte-like characte r for th e  solute 
m etal in  am m onia solutions, th e  negative ion co n stituen t being th e  “  so lvated  ” 
electron . A t low concentrations, ind iv idual electrons are “  self-trapped  ”  in
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physical cav ities in  th e  so lven t, a n d  th e  trea tm e n t shows th a t  th e  lowest 
energy is given i f  th e  e lectrons a re  trap p e d  in  pairs, tw o electrons in  each 
cav ity . A t h igher concentra tions, unpairing  o f th e  electrons occurs.— W . H .-R .

*The Magnetic Susceptibility of Sodium in Liquid Ammonia Solutions at 
Low Temperatures. R . B. G ibney a n d  G. L . Pearson  (Phys. Rev., 1947, [ii], 
72, (1), 76—77).—A  note. The claim s m ade by  Ogg (ibid., 1946, 69, 243; 70, 
93) regarding th e  supposed su p raco n d u c tiv ity  o f  frozen solu tions o f sodium  
in  liqu id  am m onia  a t  180° K . were based on th e  de tection  o f p e rsisten t currents. 
This m ethod  is regarded  as unsa tis fac to ry  because th e  resu lts  m ay  be affected 
by  cracking o f th e  sam ple. M easurem ents o f  m agnetic  suscep tib ility  are  n o t 
affected by  sm all cracks, a n d  give a  sensitive te s t  fo r th e  existence o f su p ra 
co nductiv ity . E x p erim en ts  m ade w ith  solu tions o f different concentra tions 
in d ica ted  th a t  i f  an y  supraconducting  m ateria l was presen t, i ts  am o u n t was 
n o t g rea ter th a n  1 p a r t  in  10,000 by  vol. O ther m ethods also gave negative 
resu lts  fo r th e  existence o f  su p raco nductiv ity .— W . H .-R .

Erratum : Transition from Classical to Quantum Statistics in Germanium 
Semiconductors at Low Temperature. V ivian  A. Jo h n so n  a n d  K . L ark- 
H orovitz  (Phys. Rev., 1947, [ii], 71, (12), 909).— Corrections to  an  earlier 
p ap er (Phys. Rev., 1947, [ii], 71, 374 ; M et. A bs., 1947, 14, 306).— W . H .-R .

II.— PROPERTIES OF ALLOYS

*The Intermetailic-Compound Phases of the System Alum inium -M an- 
ganese-Zinc. G. V. R ay n o r a n d  D . W . W akem an (Proc. Roy. Soc., 1947, 
[A], 190, (1020), 82-101).— The a lu m in ium -m anganese-z inc  system  was 
exam ined in  th e  range 0 -9 5 %  zinc a n d  0 -3 %  m anganese. The alloys were 
prepared  from  pure  a lum in ium , zinc, a n d  a lum in ium -m anganese  m aste r 
alloys, w hich were m elted  in  a n  electric  furnace, using a  crucible lined  
w ith a lum ina-fluo rspar m ix tu re , a n d  th en  slowly cooled in  th e  furnace a t
1-2° C ./m in. A ll alloys were exam ined m icrographically , a fte r  w hich p rim ary  
and secondary  crysta ls were e x tra c te d  by  an  e lectro ly tic  m ethod  a n d  th en  
subjected to  m icrographic, X -ray , a n d  ana ly tica l exam ination . According 
to  the  com position, th e  succession o f  phases deposited  on passing along the
eutectic  va lley  tow ards th e  te rn a ry  eu tectic  i s : MnAl6 — >- T x — ->  MnAl4 >-
T 2 — >- T 3 — ->  M nAl3. U p to  a  zinc co n ten t o f ~ 3 5 %  a t  2 %  m anganese o r 
43%  a t  3%  m anganese, th e  p rim ary  phase is M nAl6, w hich can tak e  up  
sm all q u an tities (~ 0 -8 % ) o f zinc. In  a  region from  35 to  ~ 6 9 %  zinc, for 
m anganese con ten ts betw een 1 a n d  3% , th e  te rn a ry  com pound T x crystallizes 
as th e  p rim ary  c o n s titu e n t; i t  is characterized  by  a  ra tio  o f four a lum inium  
atom s to  one o f com bined solutes, a n d  an  e lectron  : a to m  ra tio  o f 1-85, cal
culated  on th e  basis o f  th e  Pau ling  th eo ry  o f tran s itio n a l m etals. According 
to  th is theory , tran s itio n a l m eta l a tom s have vacancies for electrons in  th e ir  
atom ic orbitals, a n d  th e  p resen t experim ents, in  con junction  w ith  earlier 
work, suggest th a t  these m ay  be filled up  as a  consequence o f a lloy  form ation . 
The com pound T x is analogous to  th e  te rn a ry  com pounds observed in  th e  
a lum inium -m anganese-nickel an d  a lum inium —m anganese-copper system s. 
The prim ary  MnAl4 field ex tends, a t  low m anganese con ten ts, on ly  from  
~69—76%  zinc an d  will dissolve zinc u p  to  a  lim it o f  ~ 5 -2 % . The te rn a ry  
phases T 2 an d  T 3 m ay  be represen ted  respectively  by  th e  formulae Mg2ZnAl9 
and (M n.Zn^.A L, or M n2.8Z n2.2Alu . M nAl3, w hich can dissolve sm all q u an 
tities o f zinc, en ters in to  equ ilib rium  a t  a  ternar}? eu tectic  (Zn 95, Mn 
0-05% ; a t  378° C.) w ith  th e  p rim ary  solid  so lu tions in  zinc a n d  alum inium  
respectively. Specim en photom icrographs a re  reproduced, to g eth e r w ith  
diagram s showing th e  form  o f th e  surfaces o f  p rim ary  separation .— E . N.
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*The Compressive Strength of Short Circular Tubes [Aluminium Alloys].
I .  G. Bowen (A ircraft Eng., 1947, 19, (218), 128-129).—A brief digest o f 
M .A.P. Scientific a n d  T echnical M em oranda 17/44. R eliable estim ates o f 
th e  s tren g th  o f  ax ia lly  loaded  tu b es in  com pression, w ith  friction  opposing 
d isplacem ent o f  th e  ends, can be gained by  th e  use o f  D onnell’s equation  w here 
th in-w alled  tu b es are concerned, a n d  in th e  case o f  m edium  a n d  th ick  tubes b y  
th e  use o f  equations deduced by B. for steels a n d  a lum inium  alloys.— H . S.

Beryllium as an Alloying Compound. (Bass). See p. 137.
Contributions to the Theory of Beta-Phase Alloys [Brass]. Clarence 

Zener (Phys. Rev., 1947, [ii], 71, (12), 846-851).-—(1) T he th eo ry  o f th e  a/[i 
brass equilibrium  is discussed a n d  ex tended . The original th eo ry  of H . Jones 
(Proc. Phys. Soc., 1937, 49, 243, 250 ; M et. A bs., 1937, 4, 237) is correct in 
pred ic ting  th e  approx . position  o f th e  a /a  +  ¡3 a n d  a  +  (3/(3 phase boundaries 
in  alloys o f th e  copper-z inc  ty p e . I t  does no t, however, p red ic t th e  correct 
va ria tio n  w ith  tem p ., a n d  Z. regards J . ’s w ork as involving a n  erro r in  com 
p u ta tio n . (2) The h igh e lastic  an iso tropy  o f single crystals o f  [3-brass is d is
cussed. The anom alously  low value o f th e  (C n -C lz)/2  shear coeff. o f  (3-brass 
resu lts  from  th e  com bination  o f  a  body-cen tred  cubic la ttice  w ith  ions con
ta in in g  on ly  closed shells. I t  is to  be expected  th a t  a ll (3-type alloys w ith  
closed in n er shells w ill have a  sim ilarly  low value o f th is  shear constan t. 
The suscep tib ility  o f a  body-cen tred  cubic s tru c tu re  to  m echanical in stab ility  
w ith  respect to  a  ( 100)[110] ty p e  shear exp lains th e  lim ita tion  o f body- 
cen tred  cubic la ttices to  elem ents in  certa in  places in  th e  Period ic  Table. 
The sam e line o f a rg um en t explains th e  positive value  o f  th e  tem p , coeff. 
o f  E lm in [3-brass.—W . H .-R .

Copper-Manganese-Aluminium Alloys.  (Engineer, 1947, 183, (4766),
470).— A  sh o rt review  o f  some recen t publications dealing w ith  alloys con
ta in in g  copper 60, m anganese 5—25% , a n d  zinc rem ainder, a n d  w ith  th e  
solid-solution a rea  o f th e  copper—m anganese-alum in ium  system .—R . Ge .

*Note on a Variation with Frequency of the Torsional Modulus of German- 
Silver Wire and Its Relation to Gyromagnetic Measurements. S. J .  B a rn e tt 
a n d  D . S. W ebber (Phys. Rev., 1947, [ii], 71, (12), 896-902).— The dynam ic 
to rsional m odulus, M d, o f  G erm an-silver wire was m easured a t  frequencies 
rang ing  approx . from  17 to  50 c./s., a n d  a t  m uch lower frequencies, th e  
periods o f w hich ranged  from  4  to  28 sec. No change in m odulus could be 
d e tec ted  in  e ith e r th e  h igh-frequency or th e  low-frequency range, b u t  th e  
m odulus in  th e  h igh-frequency range was ab o u t 1%  sm aller th a n  th a t  for 
oscillations o f period 5 sec. T his v a ria tio n  is in  th e  r ig h t d irection  to  account 
for p a r t  o f th e  difference betw een resu lts  fo r th e  gyrom agnetic  ra tio s  ob tained  
by  S. J .  B a rn e tt (Proc. A m er. Acad. A rts Sci., 1940, 73, 401 ; 1944, 75, 109; 
M et. A bs., 1945, 12, 107; 1946, 13, 204) a n d  by B ates a n d  by  Sucksm ith  
(Proc. Roy. Soc., 1923, [A], 104, 499 ; 1925, [A], 108, 638 ; J .  In st. M etals, 
1925, 34, 347), because th e  la t te r  work involved th e  assum ption  th a t  th e  
torsional m odulus o f  a  rap id ly  v ib ratin g  G erm an-silver wire was th e  sam e as 
th e  s ta tic  value . T he g rea ter p a r t  o f  th e  discrepancy m ust, however, be due 
to  some o th er cause.— W . H .-R .

*The Intermetallic Compound Mg4Na4Pb3. George C alingaert, H ym in  
Shapiro, a n d  Iv a r  T . K rohn  (J . Am er. Chem. Soc., 1946, 68, (3), 520-521).— 
A n o te  giving de ta ils  o f  experim ental m elts, testing , a n d  microscopical 
analysis o f th e  com pound. Some o f i ts  properties a re  m entioned.— J .  B . C.

Joint Discussion on the Papers : “ Graphite Formation in Cast Iron and 
in Nickel-Carbon and Cobalt-Carbon Alloys ” , by H. Morrogh and W. J. 
W illiams, and “ A Note on the Occurrence of Tellurium in Cast Iron ” , by
H. Morrogh. -------(J . Iro n  Steel In st.,  1947, 156, (4), 491-196 ; 157, (2),
193-197).— Cf. J .  Iro n  Steel In st., 1947, 155, (3), 321-371; see M et. A bs., th is  
vol., p. 35.— J .  L . T.
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♦Ferromagnetic Resonance at Micro-Wave Frequencies [Supermalloy].

W . A. Y ager a n d  R . M. B ozorth  (Phys. Rev., 1947, [ii], 72, (1), 80-81).— A 
n o te . T he resonance phenom enon discovered by Griffiths (N ature, 1946, 158, 
670 ; M et. A bs., 1947, 14, 4) fo r ferrom agnetic  m ateria ls was in te rp re ted  
th eo re tically  by  K itte l  (Phys. Rev., 1947, [ii], 71, 270 ; M et. A bs., 1947, 14, 
310). E xp erim en ts  have been m ade on  Superm alloy  in  o rder to  te s t  K itte l’s 
th eo ry  a n d  to  ev a lu a te  th e  gyrom agnetic  ra tio . T he resu lts  ind ica ted  a  
L an d e  sp littin g  facto r, g, g rea te r th a n  2, a n d  as th is  is n o t to  be expected , a  
refinem ent o f K it te l’s th eo ry  will be necessary. Som e resu lts  were in  b e tte r  
agreem ent w ith  F ren k e l’s (J . P hysics ( U .S .S .R .) ,  1945, 9, 299) form  o f dam ping 
te rm  th a n  w ith  th a t  o f  K itte l.— W . H .-R .

*High-Temperature Heat Contents of Titanium Carbide and Titanium  
Nitride. B. F . N aylor (J . Am er. Chem. Soc., 1946, 68, (3), 370-371).— High- 
tem p . h e a t con ten ts above 298° K . o f these  com pounds were m easured from  
a b o u t 360° to  1735° K . Specific-heat equations, h e a t con ten ts, a n d  en trop ies 
are  given for each substance.— J .  B . C.

Order-Disorder Phenomena in Ferromagnetics and Binary Alloys. J .  de 
B oer (Ned. T ijdschr. N atuurkunde, 1947, 13, (3), 2 9 ^49 ; (4), 57-74).— [In  
D u tch ], A  critica l consideration  o f m odern  theo re tical trea tm e n ts  o f 
these phenom ena. T he exactness w ith  w hich various p a ram ete rs, calcu la ted  
from  th e  v iew poin t o f  d ifferent theories, app roach  p rac tica l conditions is 
discussed. Am ong these pa ram ete rs  are : specific h e a t, spon taneous m ag 
netization , a n d  tran s itio n  tem p . C onsiderable space is d evo ted  to  a  d is
cussion o f th e  m ath em atical problem s involved. I t  is show n th a t  O nsager’s 
rigorous tre a tm e n t o f  th e  phenom enon (Phys. R ev., 1944, [ii], 65, 117 ; M et. 
A bs., 1944,11,253) as a n  “ eigenvalue” problem  approaches re a lity  m ost closely, 
an d  th a t  th ere  are  serious errors i f  one o f th e  num erous approx . trea tm e n ts  is 
used. T his is p a rticu la rly  tru e  as regards th e  rep resen ta tio n  of d iscontinuous 
p a ram ete rs in th e  region o f th e ir  d isco n tin u ity  (tran s itio n  po in t).— S. M.

Thermodynamic Equilibria of Higher Order. E . F . L ype (Phys. R ev.,
1946, [ii], 69, (11/12), 652-665).— Theoretical.—W . H .-R .

♦X-Ray Reflections from Dilute Solid Solutions. K . H uang  (Proc. R oy. 
Soc., 1947, [A], 199, (1020), 102-117).—A  theore tical s tu d y  was m ade o f th e  
effects on  th e  X -ray  reflection o f dev iations o f th e  a tom s from  th e  ideal 
la ttice  sites, caused b y  th e  presence o f ran d o m ly -d istrib u ted  foreign a tom s 
in  a  d ilu te  solid solu tion . I t  is show n th a t  th e  reflections should  be modified 
in  a  m anner sim ilar to  th a t  caused by  th erm al ag ita tion , producing  (1) a  
weakening o f th e  o rd in ary  in terference m axim a, a n d  (2) th e  presence o f 
“ diffuse m axim a ” . The resu lts  are  discussed w ith  regard  to  solid solutions 
o f gold an d  copper (10 a n d  20% ), w hich are  o f th e  cubic, face-centred  la ttice  
type, a n d  i t  is concluded th a t  a lth o u g h  i t  should  be possible to  d e te c t th e  
first effect experim entally , th e  second effect m ay  be m asked b y  th e rm al 
diffuse m axim a.—E . N .

Colloidal Behaviour in  Metals and Alloys. (Dean). See p . 145. 

III.— STRUCTURE  
(Metallography; Macrography; Crystal Structure.)

[For a ll a b s trac ts  on th e  co n stitu tio n  o f alloy  system s, including X -ray  
studies, see I I .— Properties o f Alloys.]

♦On the Determination of the Deformation of Single Crystals in Polycrystal
line Metals by X-Ray Methods [Aluminium]. A dela K ochanovska (Rev. M R .,
1947, 43, (7/8), 192-196; discussion, 196—197).— K . describes th e  use o f 
reflection photographs, ta k e n  a t  w ave-lengths so chosen th a t  reflections on 
0 =  90° are  ob tained  from  th ree  crystallograph ic  directions, fo r th e  de te rm in 
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a tio n  o f th e  cell dim ensions in  cubic crystals. In te rn a l s tan d ard s  (reflections 
from  silver) w ere used  on each p la te  in  o rder to  o b ta in  th e  requisite  h igh 
accuracy. The m eth o d  was used  for th e  s tu d y  o f th e  effect o f deform ation  on 
th e  single crysta ls in  po lycrysta lline  steel an d  a lum inium . In  alum inium , th e  
u n it  cells were com pressed, b u t  n o t deform ed, i.e. th ey  rem ained  iso tro p ic ; 
in  steel, on  th e  o th er han d , th ey  becam e anisotropic.— S. M.

*On the Relation Between Deformation and Recrystallization Texture of 
Nickel-Iron with Cubic Orientation. J .  F . H . Custers (P hysica , 1947, 13, (1/3), 
9 7 -116 ; a n d  Lab. N . V. P h ilip s’ Gloeilampenfabrie. E indhoven, Separaat, 
1947, 1727).— [In  E nglish]. W ork  w as u n d e rtak en  to  find  a  sa tisfactory  
ex p lan atio n  fo r th e  fa c t th a t  while n ick e l-iro n  (50 : 50) a n d  a lum inium , 
w hen ro lled  in  th e  sam e direction , give rise to  th e  sam e deform ation  s truc tu res, 
th e ir  s tru c tu res  become m arked ly  different a f te r  subsequent recrysta lliza tion . 
T he deform ation s tru c tu re  o f  a lum inium  a n d  nickel—iron, cold ro lled  in  th e  
[ 110] d irection  paralle l to  th e  (100) p lane, is a  com bination  o f ( 110)[112] a n d  
(112)[111] o rien tations. W hile a lum in ium  recrystallizes in  th is  sam e o rien ta 
tio n , n ick e l-iron  orien ta tes w ith  a  (100) plane parallel to  th e  rolling p lane 
a n d  a  [100] d irection  paralle l to  th e  rolling direction . I t  is th o u g h t th a t  th is 
recrysta lliza tion  arises from  fragm en ts in  th is  o rien ta tio n  s itu a ted  on th e  
slip  planes acting  as c rystallization  nuclei. No d irec t evidence for th is  could 
be found, however, so th a t  th e  w ork in  th is  sense m u st be called negative. 
I t  is he ld , however, th a t  th e  q u a n tita tiv e  d a ta  collected confirm  B urgers’s 
theo ry  o f  recrysta lliza tion  i f  allowance is m ade for some m odifications due 
to  B a rre tt.— S. M.

Grain Boundaries in Metals. ------- (Engineer, 1947, 184, (4779), 196-
197)..—A discussion o f th e  w ork o f  Professor Zener a n d  his co-workers a t  th e  
U n iversity  o f  Chicago on th e  viscous behaviour o f g ra in  boundaries.— R . G r .

*Stress Relaxation Across Grain Boundaries in Metals [Internal Friction in 
Aluminium]. (T ’ing-Sui K e). See p. 137.

*A Dynamical Model of a Crystal Structure. (Sir) Law rence B ragg a n d  
J .  F . N ye (Proc. B oy. Soc., 1947, [A], 190, (1023), 474-181).—The crysta l 
s tru c tu re  o f a  m eta l can be represen ted  by  a n  assem blage o f bubbles 2-0- 0-1 
m m . in  d ia. floating on  th e  surface of a  soap solution. T he bubbles are blown 
from  a  fine p ip e tte  b en ea th  th e  surface, w ith  a  const, a ir  pressure a n d  are  
rem arkab ly  uniform  in  size. These sm all bubbles are sufficiently p e rsisten t 
fo r experim ents lasting  a n  hour o r m ore, th ey  slide p a s t each o th er w ithou t 
fric tion  a n d  th ey  can  be produced in  large num bers. T his m odel m ost nearly  
rep resen ts th e  behaviour o f a  m eta l stru c tu re , because th e  bubbles are o f one 
ty p e  only a n d  are  held  together by  a  general capillary a ttrac tio n  w hich rep re 
sents th e  b inding force o f  th e  free electrons in  th e  m etal. T he assem blage 
shows s tru c tu res w hich a re  supposed to  ex is t in  m eta ls a n d  sim ulate effects 
w hich have  been observed. P ho tographs a re  given w hich show grain  bou n 
daries, d islocations a n d  o th er ty p es o f fau lt, slip, recrysta lliza tion , annealing, 
a n d  s tra in  due  to  foreign bodies.— E . N .

*Finite Elastic Strain of Cubic Crystals. (B irch). See p. 142.
*A Simple Technique for the X-Ray Determination of Fibre Axes in Electro

deposited Metals. M. R . J .  W yllie (Rev. Sci. Instrum ents, 1947, 18, (6), 
425—429).— The m ethod  described was specially  developed so as to  avoid  
s tripp ing  o f  th e  deposit. I t  therefore uses a  glancing-beam  m ethod  w ith  a 
circular, fa irly  h igh cam era in  o rder to  be able to  record  th e  largest possible 
n u m b er o f lines. M ethods o f calculation  for use in  th e  in te rp re ta tio n  o f such 
pho tographs are given.— S. M.

Stability and Spectrum in the W ave Mechanics of Lattices. Aurel W in tn er 
(Phys. Rev., 1947, [ii], 72, (1), 81-82).— A theoretical note.— W . H .-R .

*Transverse Magnetization in Ferromagnetic Crystals in Relation to Domain  
Structure, (von Engel a n d  W ills). See p. 145.
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V.— PO W D E R  M ETALLU RGY

Sinter-Alumina.— I. F e lix  S inger a n d  H an s T h u m a u er (M etallurgia, 1947, 
36, (215), 237-242).— Previous w ork  on th e  p ro d u c tio n  o f ceram ics from  pure 
oxideB is briefly review ed, a n d  th e  m echanical p roperties o f sin tered  a lum ina  
described.— M. A. V.

Carbide Cutting Tools. ------- (Am er. E xporter (In d u st.), 1946, 138, (6),
s24).— C em ented carbides a re  p roduced  by  pow der-m etallu rgy  m ethods from  
th e  carbides o f  tu n g sten , t ita n iu m , a n d  ta n ta lu m , to g e th e r w ith  a  su itab le  
b in d in g  m ate ria l such as cobalt. T he h igh ly  ab rasive  a lum in ium -silieon  
a lloys now  used  for p istons a re  exam ples o f th e  ty p e  o f m ate ria l now  being 
easily  m achined b y  cem ented-carb ide-tipped  tools.— H . P l .

*Rate of Sintering of Copper Powder. A. J .  Shaler a n d  J .  W ulff (Phys. 
Rev., 1947, [ii], 72, (1), 79-80).— A  note. F renkel (J . P hysics (U .S .S .R .) ,  
1945, 9, 392; M et. A bs., 1946, 13, 249) has p roposed th a t  th e  sin tering  o f 
m eta l pow ders is caused b y  th e  d riv ing  force o f  surface tension  w hich accounts 
for a  flow hav ing  th e  linear re la tio n  betw een s tra in  ra te  a n d  stress ch arac te r
istic  o f viscous liqu ids. The phenom enon o f self-diffusion en ta ils  th e  e x is t
ence o f  such a  viscous flow. B y  ex ten d in g  th e  analysis o f F renkel, exp res
sions have  been derived  fo r th e  ra te  o f  shrinkage a t  various tem p , o f  pow der 
aggregates hav ing  pores o f un iform  size. E q u atio n s have  also been o b ta ined  
w hich include th e  presence o f  foreign gases inside th e  pores a n d  ou tside  th e  
aggregate. E xp erim en ta l re su lts  for th e  sin tering  o f  un iform  spherical 
copper particles in  argon  a n d  in  a  v acuum  are  in  q u a lita tiv e  agreem ent 
w ith  those  ideas, b u t  ind ica te  a  h e a t o f  ac tiv a tio n  o f self-diffusion o f copper 
of over 85,000 cal. in stead  o f  th e  57,000-61,000 cal. rep o rted  by  B a rre r 
(“  Diffusion in  a n d  th ro u g h  Solids ” ). The effects w hen b o th  large a n d  
sm all pores are  p resen t a re  discussed.— W . H .-R .

Metallic Hydrides [Production and Uses of Titanium], ------- (Amer.
Exporter (In d u st.), 1946, 139, (3), s30).— P u re  t ita n iu m  m eta l is being m ade 
b y  M etal H ydrides, In c ., from  th e  pow dered hydrides pressed in to  b riq u ettes  
an d  h ea ted  in  vacuo to  betw een 400° a n d  500° C. S in tered  t ita n iu m  has an  
electrical re sis tiv ity  ab o u t 100 tim es th a t  o f  copper so th a t  i t  can  be used  
in  special conditions fo r electrical resisto rs fo r tem p , m uch  h igher th a n  those 
perm issible fo r N ichrom e a n d  th e  o th e r h igh-resistiv ity  alloys. T itan iu m  m ay  
prove a  v a luab le  su b s titu te  fo r t in  in  th e  p roduction  o f special bronzes. A t 
900° C., i t  sp reads like oil in  a  th in  lay er over a  copper surface, a n d  on cooling 
presen ts a  coating  m uch h a rd er th a n  pu re  copper. A layer o f  copper in 
which tita n iu m  is diffused by  h e a t- tre a tm en t adheres very  firm ly to  th in  
p lates o f  iron  a n d  provides a  p ro tec tiv e  coating  on th e  in n er surfaces o f 
condenser tubes, &c. Z irconium , tho rium , ta n ta lu m , chrom ium , a n d  
oolumbium  o f 99%  p u rity  are also produced  by  th e  h y d rid e  process.— H . P l .

Packing of Material in Bulk. D ouglas R ennie H udson  (M achinery (Lond.), 
1947, 70, (1807), 617-622 ; (1809), 681—683).— In v estiga tions on  th e  pack ing  
densities o f  spheres, p o lyhedra l m ateria ls, a n d  irregu lar m ateria ls a re  r e 
viewed. W ith  a c tu a l spheres th e  pack ing  is n o t n early  as close as in  such 
m etallic la ttices  as gold , silver, copper, a lum in ium  (cubic), m agnesium , 
[¡-calcium, a n d  [1-chrom ium  (h ex ag o n a l); th e  voidage in  th e  fo rm er case is 
approx. 37% , in  m etallic  la ttices i t  is ap p rox . 26% .— J .  L . T.

Modem Powder Metallurgy. H . W . G reenw ood (Engineering, 1947, 163, 
(4246), 492).— G. reviews th e  general progress m ade  in  pow der m eta llu rg y  
u p  to  th e  p resen t a n d  p a rticu la rly  du ring  th e  w ar years in G erm any, Am erica, 
an d  B rita in . H e  s ta te s  th a t  th e  progress m ade du rin g  th e  em pirical era  has 
been s tead y  i f  n o t spec tacu lar. F u tu re  fu n d am en ta l investigations should 
provide valuab le  know ledge for w ider fields o f app lication . The possibilities
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o f  pow der m eta llu rgy  are beyond th e  range o f  conditions governed by th e  
crucible a n d  furnace, w hich m eans th a t  th e  lim ita tions o f th e  phase rule, as 
in d ica ted  in  th e  equ ilib rium  d iagram , do n o t hold .— R . Gr .

Powder Metallurgy : Some Queries. H . W . Greenwood (Engineer, 1947, 
183, (4766), 471).— G. discusses th e  average figures for th e  m echanical p ro 
perties o f pow der p roducts , lim ita tions o f form  a n d  dim ensions o f com ponents, 
cost a n d  life o f dies, a n d  th e  advan tages o f  pow der m ethods.— R . G r.

Powder Metallurgy [the Key to High-Temperature Power Applications].
 (Ame.r. Exporter (Indust.), 1946, 139, (1), s26.—See M et. A bs., th is
vol., p . 106.— H . P l .

VI.— CORROSION AND RELATED PHENOMENA

Resistance of Aluminium Alloys to Fresh Water. D . W . Saw yer an d  
R . H . Brown (Corrosion, 1947, 3, (9), 443—457).—A  review  o f recen t experi
ence a n d  published d a ta .— M. A. V.

Bearing Corrosion. H . H . Z uidem a (Oil Gas J . ,  1946, 44, (41), 100-108); 
(42), 151-158; (43), 6 6 -7 2 ; M achines et M etaux, 1947, 31, (343), 104-106;
C. A bs., 1946, 40, (10), 2775).—A  general discussion a n d  lite ra tu re  review . 
A descrip tion  is given o f th e  te n  groups o f bearing m etals, classified according 
to  com position : tin -base  B a b b itt, lead-base B a b b itt, a lkali-hardened  lead, 
cadm ium  alloy, copper-lead , bronze, silver, a lum inium  alloy, zinc alloy, an d  
sin tered  pow dered m etals. Z. discusses also te s t  m ethods, th e  m echanism  of 
corrosion, factors influencing corrosion, a n d  contro l o f  corrosion. Com
pounds for w hich inh ib ition  o f bearing corrosion is claim ed in  163 rep re 
sen ta tive  U .S. p a te n ts  are  lis ted , toge th e r w ith  th e  concen tra tion  requ ired . 
42 references are given.

*Anodic Corrosion of Brass. J .  M. B ialosky (Corrosion and M aterial P ro
tection, 1947, 4, (1), 15-16).— A series o f  experim ents have been perform ed 
using M untz m etal, n av al brass, arsenical M untz, a n d  arsenical n av a l brass 
w ith  applied  anodic cu rren t in  various aqueous solutions a t  room  tem p , to  
determ ine th e  dezincification characteristics o f these alloys. The resu lts  
ind ica te  th a t  arsenical M untz a n d  arsenical n av a l brass resist th is  ty p e  o f 
a tta c k , an d  th a t  naval b rass is m ore re s is tan t th a n  M untz m eta l u n d e r the  
conditions explored. The in itia l dezincification occurs in  th e  (3-phase an d  
a tta c k  o f  th e  a-phase follows. T he dezincification reac tion  w hich was p ro 
duced  in  these  te s ts  m u st have been due to  selective a tta c k  o f th e  zinc, ra th e r  
th a n  to  redeposition  o f  copper, w hich could n o t p la te  o u t on th e  anode o f 
th e  cells.— A u t h o r .

*A Study of the Corrosion of Copper Alloy Condenser Tubes. N. W . 
M itchell (Corrosion, 1947, 3, (5), 243-251).— The electrochem ical a n d  chem ical 
corrosion, stress-corrosion, corrosion-fatigue, a n d  im pact erosion o f copper 
alloys used in  condenser tu b es in  petro leum  refineries are  described an d  
illu s tra te d  b y  photom icrographs. A  tab le  is given showing th e  loss in  tensile 
stren g th , due to  su lp h u r corrosion o f an tim on ia l A d m iralty  brass (72%  
copper), A d m ira lty  b rass (71%  copper), red  brass, 20%  cupro-nickel, 30%  
cupro-nickel, a lum inium  brass, a n d  M untz m etal, a fte r  various periods o f 
exposure in  different p a r ts  o f  th e  p lan ts. D a ta  a re  also given o f corrosion 
b y  w ater, a n d  certain  chem icals.—M. A. V.

*Copper-Base Alloy Tubes in Power Plants. C. L . B ulow  (Southern Power 
and In d ., 1946, 64, (5), 54-59, 76, 98 ; C. A bs., 1946, 40, (13), 3713).— 
R ecen tly , some replacem ent tu b es in  condensers a n d  h e a t exchangers have 
fa iled  m uch  m ore rap id ly  th a n  th e  original tu b es o f th e  sam e alloy. Am ong 
th e  causes o f  th is  a re  th e  longer hours o f operation , h igher w ater velocities, 
an d  chlorination . The average life o f  condenser tubes in  sea w ater o f  p H
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7-8  is n o rm ally  sh o rte r th a n  in  fresh  w a ter o f  th e  sam e p H .  A d m iralty  tubes 
a re  sa tis fac to ry  w ith  p H  rang ing  up  to  1 0 ; oopper-nickel is sa tisfactory  in 
a lka line  w aters o f  p H  7—14. A cid gases a n d  am m onia  have  a n  adverse 
effect. O rganic a n d  suspended  m a tte r  a n d  th e ir  decom position p ro ducts 
m ay  increase corrosion. Increased  localized corrosion m ay  be due  to  uneven 
deposition  o f corrosion p ro d u c ts ; a n  endeavour should  be m ade to  secure 
th e  fo rm ation  a n d  m ain tenance o f  a  th in , continuous, uniform  film  on th e  
surface o f  th e  p ro p er a lloy . Im p in g em en t corrosion is reduced  by th e  use 
o f a lum in ium  brass, 7 0 :3 0  copper-n ickel contain ing  a b o u t 0-5%  iron, 
“  D uronze IV  ” , a n d  special inserts. Corrosion m ay  be due  to  stresses : 
where these canno t be contro lled , copper, 70 : 30 copper-n ickel, o r duplex  
tu b es should  be used . Cyclic stresses due to  v ib ra tio n  m u st be e lim inated . 
Corrosion in  h e a t exchangers can  be m inim ized b y  keeping tu b es clean a n d  
operating  a t  th e  m inim um  tem p . T he e lim ination  o f carbon  d ioxide, am m onia, 
an d  hydrogen  sulphide m ay  also  be necessary.

A Survey of High-Temperature, Gas-Atmosphere Corrosion of Iron-N ickel- 
Chromium Alloys.— I, — II. Jam es T . Gow (Corrosion, 1947, 3, (7), 3 1 1 - 
324; (8), 383—403; discussion, 403-405).— (I.— ) The availab le  lite ra tu re  on 
th e  s tru c tu re , p roperties, a n d  corrosion-resistance o f iron—nickel—chrom ium  
alloys o f  various com positions is review ed. Corrosion by  h o t oxygen, steam , 
carbon dioxide, su lp h u r dioxide, carbon  m onoxide, hydrocarbons, a n d  
hydrogen su lph ide is considered. ( I I .— ) R ecen t w ork by  B rasunas, Gow, 
and  H a rd e r on th e  effect o f  nickel co n ten t on h o t-a ir  corrosion o f alloys o f 
various fixed chrom ium  con ten ts is discussed. R esu lts o f  H a tfie ld ’s a n d  
Avery’s researches on furnace-atm osphere  corrosion a re  sum m arized, a n d  th e  
work o f  various investiga to rs on  scaling, sub-surface corrosion, a n d  th e  
n a tu re  o f th e  oxide lay er discussed. I n  conclusion, th e  com plex n a tu re  o f 
gas-atm osphere corrosion, a n d  th e  p resen t lack  o f u n d e rstan d in g  o f i ts  
fundam en ta ls, are  em phasized.— M. A. V.

Chemical Corrosion-Resistance of Lead. ------- (Corrosion, 1946, 2, (6),
330-333).— A lis t o f chem ical corroding agents, a n d  th e ir  effects up o n  lead.

— M. A. V.
Discussion of Paper on Chemical Corrosion-Resistance of Lead. H . H .

U hlig  (Corrosion, 1947, 3, (3), 149—150).— Cf. preceding a b s trac t. A  n o te  on 
th e  to x ic  effect o f  corrosion o f lead  piping.-—M. A. V.

Further Discussion of Paper [on] Chemical Corrosion-Resistance of Lead.
R o b e rt L . Ziegfeld (Corrosion, 1947, 3, (7), 347-348).— Cf. preceding a b strac t. 
Z. d iscounts U hlig ’s w arning as to  th e  tox ic  effect o f  corrosion o f lead  piping.

— M. A. V.
*The Rate of Dissolution of Magnesium and Zinc in Acids. Cecil .V. K ing , 

H enry  W ishinsky, a n d  H a rry  B loodgood (J . A m er. Chem. Soc., 1946, 68,
(2), 238-239).— The ra te s  o f  so lu tion  o f  m agnesium  a n d  zinc chips in  acids 
are independent o f  th e  stirrin g  speed. These ra te s  a re  com pared w ith  those 
ob ta ined  w ith  shee ts o f m eta ls  suspended  in  sim ilar acid  so lu tions.— J .  B. C.

Resistance of Some Nickel-Containing Alloys to W est Texas Crudes.
B. B. M orton (Corrosion, 1947, 3, (1), 23-36).— The corrosion-resistances o f  
m etals a n d  alloys used  in  W . Texas o il-producing equ ipm en t a re  review ed. 
These include n icke l-p la ted  sucker rods, Monel m eta l polished rods, chrom ium - 
p la ted  n icke l-copper alloys fo r pum ps, K -M onel m eta l w ire a n d  gas-lift 
equipm ent, copper-n ickel vessel linings, Inconel a n d  70 : 30 copper-n ickel 
condenser tubes, a n d  N i-R esist, S-Monel, a n d  K-M onel pu m p  p a rts .— M. A. V.

Corrosion— The Great Destroyer [Galvanized Tanks].— B . J .  Fergus 
(Corrosion, 1947, 3, (2), 55-66).— The prob lem  o f corrosion o f  galvanized  steel 
h o t-w a te r tan k s  is discussed. I t  is concluded th a t  th e  best counter-m easure 
is cathodic p ro tec tio n  b y  m agnesium , which, in  ad d itio n  to  its  galvanic 
action , generates p ro tec tive  films on th e  ta n k  walls.— M. A. V.

M
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Failures of [Galvanized] Domestic Hot-W ater Storage Tanks. Charles P . 
H oover (Corrosion, 1947, 3, (4), 185-191).—See M et. A bs., 1946, 13, 390.

— M. A. V.
Corrosion of Galvanized Hot-W ater Storage Tanks. J .  M. B ialosky (Cor

rosion, 1947, 3, (4), 192-197).—See M et. A bs., th is  vol., p. 39.—M. A. V.
Corrosion of Hot-Water-Storage Heaters. Chris G oldkam p (Cas, 1946, 

22, (2), 3 3 -3 5 ; C. A bs., 1946, 40, (8), 2098).— A n im p o rtan t cause o f corrosion 
is galvanic  couples, caused by th e  use o f  galvanized  tan k s  w ith  w a ter pipes 
a n d  in tak e  p ipes o f copper. Local corrosion can be caused by  defects in  th e  
galvanizing a n d  by lead  in  th e  coating. Corrosion occurs rap id ly  i f  th e  sa lt 
concen tra tion  o f th e  w a ter is high, a n d  increases rap id ly  w ith  tem p ., th e  
ra te  o f  corrosion being tw ice as g rea t a t  180° F . (82° C.) as a t  140° F . (60° C.). 
O ther m inor causes a re  listed . The use o f non-ferrous m etals th ro u g h o u t 
th e  tan k s  a n d  pip ing  w ould solve th e  p ro b le m ; v itreous enam el a n d  p lastic  
coatings m igh t be effective.— J .  L . T.

Corrosion-Resistant Processing Equipment of Clad Steels for Chemical 
and Allied Industries. E v e re tt  C. Gosnell (Corrosion, 1946, 2, (6), 287-306).— 
A n account o f  th e  corrosion-resistant p roperties a n d  app lications o f  various 
clad  steels. The c ladding m eta ls include nickel, Moncl m etal, Inconel, 
alum in ium , a n d  silver.— M. A. V.

Mechanical and Metallurgical Control of Sulphuric Acid Corrosion in 
Petroleum Processes. E . R . W ilkinson (Corrosion, 1947, 3, (5), 252-262).—  
T he corrosion ra te s  o f steel, n icke l-chrom ium  alloys, copper alloys, an d  
lead  in  su lphuric  acid  o f  vary in g  concentra tions a t  100° F . (38° C.), a n d  in  
45%  sulphuric  acid  a t  50°-350° F . (10°—177° C.), a re  p resen ted  graphically , 
a n d  th e  su itab ility  o f  various m ateria ls for specific applications show n in  
ta b u la r  form . The selection o f m ateria ls is discussed in  th e  lig h t o f these 
d a ta .— M. A. V.

The Electrical Engineer’s Responsibility for Recognizing Corrosion as a 
Factor in the Design of Electrical Structures. M. C. M iller (Corrosion, 1947, 
3, (7), 341-346).— M. A. V.

*Thermogalvanic Corrosion. N . E . B erry  (Corrosion, 1946, 2, (5), 2 6 1 - 
267).— The question  o f  electrochem ical corrosion due to  a  tem p , difference 
betw een tw o sep ara ted  areas is considered therm odynam ically , a n d  te s ts  w ith  
a  copper/copper su lp h a te  cell, in  w hich dE/cLT was m easured, are  reported . 
T he observed values agreed well w ith  th eo re tical calculations.— M. A. V.

Corrosion Ratings for Metals. H . D. H oller a n d  R . A. F ry e  (Corrosion, 
1947, 3, (1), 8 -2 1 ; discussion, 22).— A  num ber o f com m on m eta ls a n d  alloys 
are  lis ted  in  o rder in  an  electrom otive series, an d  th e ir  corrosion ra tings, 
against th e  a tta c k  o f various corroding agents, are tab u la ted .— M. A. V.

Corrosion Criteria— Their Visual Evaluation. M arc D arrin  (Corrosion,
1946, 2, (5), 268-272).— See M et. A bs., 1946,13, 297 ; 1947,14, 261.— M. A. V.

Economic Aspects of Corrosion Problems. F . A. R ohrm an  (Corrosion,
1947, 3, (2), 67—72).— A general discourse.— M. A. V.

VII.— PROTECTION 
(Other than by Electrodeposition.)

War-Time Aircraft Finishes Used by the Army Air Force [Protection of 
Aluminium Alloys]. Louis P ereny  (N at. P a in t, Varnish, Lacquer Assoc., Sci. 
Sect. Circ., 1946, (714), 8 -2 5 ;  C. A bs., 1946, 40, (13), 3911).—A review  o f the  
perform ance o f a irc raft finishes, together w ith  some com m ents on  th e  m ilita ry  
requirem ents a n d  considerations involved a n d  some v ery  general references 
to  th e  ty p es o f  com position th a t  were found  m ost successful. General resu lts
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o f p a in t te s ts  a re  sum m arized. In c lu d ed  in  th e  discussion are  : effectiveness 
o f p a in t coatings in  re ta rd in g  co rrosion ; causes o f corrosion in  o rder o f  
im portance  ; conclusions resu lting  from  lab o ra to ry  te s ts  o f surface p re -tre a t
m en t o f a lum in ium  alloys ; problem s in  th e  m easurem ent o f specular gloss ; 
ch a lk in g ; a n d  fad ing  problem s in  low-gloss cam ouflage pa in ts.

Continuous Galvanizing [of Pipes]. A. D . S to u t, J r .  (Iro n  Age, 1947,
160, (9), 79-80).— S. describes a  continuous p ipe-galvanizing process capable 
o f  coating  600 to n s o f  2-in. pipe every  24 h r. I t  is said  to  produce g reater 
sm oothness, lu stre , a n d  u n ifo rm ity  th a n  previous processes.— J .  H . W .

Zinc-Plate Corrosion. New Phosphating Process.  (Chem. Age, 1946,
55, (1420), 325).— The W estinghouse C om pany has found  th a t  th e  use o f a  
-pre-dip o f  di-sodium  phosphate  con tain ing  traces o f  t ita n iu m  gives g rea tly  
im proved resu lts .— M. A. V.

Rust-Proofing of Metals [“ Banox ’ ’ Process for Steel and Zinc], ——  (Amer. 
Exporter {Indust.), 1946, 139, (5), s32).— A  b rief descrip tion  o f  th e  “ B a n o x ” 
process, a  chem ical m ethod  o f producing a  p ro tec tive  p h ospha te  coating  on
steel, zinc, an d  o th er m etals a n d  alloys.— H . P l .

Phosphating Metallic Surfaces. I.— History and Pre-Treatments. W . G. 
Cass {Chem. Age, 1946, 55, (1410), 5 -8 ).— A b rie f  h isto ry  o f th e  process, 
w ith  p a rticu la r  reference to  p a te n ts .—M. A. V.

Phosphating Metallic Surfaces. II.— Baths and Compositions : Accelerat
ing Methods. III.— Finishing Treatment. W . G. Cass {Chem. Age, 1946, 55, 
(1411), 3 5 -3 8 ; (1412), 67-70).— Cf. preceding a b s trac t. A  review  o f  p a te n t  
l ite ra tu re .—M. A. V.

Phosphating Metallic Surfaces. IV.— Anti-Trust and Patent Litigation in 
the U.S. W . G. Cass {Chem. Age, 1946, 55, (1413), 101-104).— Cf. preceding 
ab strac t.— M. A. V.

The Prevention of Metallic Corrosion. G. F itzgerald-L ee {Aeroplane, 
1 9 4 7 , 73, ( 1 8 9 0 ) ,  2 5 1 - 2 5 3 ) .— T h irty  m ethods o f corrosion p reven tion  are 
m entioned. C adm ium  p la tin g  is th e  b est process for th e  tre a tm e n t o f steel 
p a rts  a n d  is w idely used  for aero-engine cylinder barrels, valve  springs, studs, 
nu ts, &c. The B e n g o u g h -S tu art anodizing process is th e  b est process for 
a lum inium  a n d  its  alloys. A nodizing is b e tte r  for w rough t th a n  for cast 
alloys, because differences in  grain-size o f th e  castings cause va ria tio n s in 
th e  th ickness o f  th e  film. C hrom ate p ickling is p a rticu la rly  used  for m ag 
nesium  alloy  castings. B engough has o rig inated  a  b a th  con tain ing  selenium  
dioxide a n d  sodium  chloride for th e  t re a tm e n t o f m agnesium  alloys to  speci
fications D .T .D . 5 9 a , 8 8 b, 1 3 6 a ,  a n d  2 5 9 .— H . P l.

Designing to Prevent Corrosion. R . B . H ears  a n d  R . H . B row n {Corrosion, 
1947, 3, (3), 97—118; discussion, 119—120; (6), 299-300).— The preven tion  o f 
corrosion by  avo id ing  th e  se ttin g  u p  o f  galvanic couples o r th e  co n tac t o f 
d issim ilar m etals, is discussed. C athodic p ro tec tion , p ro tec tive  coatings, a n d  
inh ib ito rs receive a tte n tio n .— M. A. V.

Fundamental Factors in Corrosion Control. H e rb ert H . U hlig  (Corrosion, 
1947, 3, (4), 173-184).— See M et. A bs., 1947, 14, 261.— M. A. V.

The Protection of Lighting Fittings Against Weathering and Corrosion. 
W . E . H a rp er a n d  6 . A. M orton (C .E .C . J . ,  1946, 14, (2), 111-120).— H . an d  
M. review  th e  n a tu re  o f  a tm ospheric  corrosion a n d  discuss th e  s ta n d a rd  
m ethods o f p ro tec tio n  used  for th e  various m ateria ls u tilized  in  m aking 
lighting  fittings. The im portance  o f p roper m ain ten an ce  is stressed.

— J .  B. C.
Protective Coatings on Bell-System Cables. V. J .  A lbano a n d  R o b ert 

Pope (Corrosion, 1947, 3, (5), 221-226).— A n accoun t o f  th e  construction , 
efficacy, a n d  app lication  o f  various ty p es o f  cable p ro tec tion , including tape- 
a rm oured cable, gopher-pro tected  th erm op las tic  covered cable, a n d  copper- 
jacketed  cable.— M. A. V.
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Maintenance of Oil-Field Equipment. D . R . H iskey (Corrosion, 1946, 2, (5), 
235-247 ; discussion, 247-248).— Corrosion o f  o il-fieldequipm ent an d  its  p reven
tio n  are  d iscussed generally . N on-ferrous m etals a re  o ften  used for in stru m en t 
c a se s ; these  m ay  well be p ro tec ted  by p lastic-base coatings.— M. A. V.

Plastic Coatings to Control Metal Corrosion— A Review. S. P . W ilson 
(Corrosion, 1947, 3, (3), 141—148).— The characteristics a n d  applications o f 
num erous ty p es o f  p lastic  coating a re  ou tlined .— M. A. V.

*Chemical Reaction in Metal Protective Paints. E . J .  D unn , J r .  (Corrosion, 
1947, 3, (8), 374-382).— In v estiga tions a re  rep o rted  on  th e  chem ical changes 
in  anti-corrosive p a in ts  during  dry ing  a n d  w eathering. The form ation  of 
lead  soaps has a  beneficial effect.— M. A. V.

Cathodic Protection of 138-kV. Lead-Sheathed Power Cables of the Los 
Angeles Department of Water and Power. Irw in  C. D ietze (Corrosion, 1947, 
3, (9), 432—442).— The m ain  problem s to  be solved in  designing cathodic 
p ro tec tio n  for th e  system  were th e  m ain tenance o f  th e  en tire  cable system  
a t  a n  ad eq u a te  negative  p o te n tia l ; p roviding a  voltage step  betw een cable 
sh ea th s a n d  g round  a t  each en d  o f th e  line to  pass fa u lt curren ts b u t  re stric t 
d ra inage  c u rre n ts ; a n d  equalizing sh ea th  po ten tia ls  o f o th er system s to  p re 
v e n t cu rren t a t  crossing po in ts.— M. A. V.

*Galvanic Aluminium Anodes for Cathodic Protection. R . B. H oxeng, 
E . D . Verink, a n d  R . H. B row n (Corrosion, 1947, 3, (6), 263-274).— Progress 
in  th e  developm ent o f a lum in ium  anodes fo r cathodic p ro tec tion  o f u n d e r
g round  steel s tru c tu res  is review ed. Zinc, w hich is anodic to  alum inium , 
has been found  a  useful alloying elem ent. R esu lts  o f lab o ra to ry  a n d  service 
te s ts  are quoted , a n d  i t  is concluded th a t ,  in  th e  p resen t stage o f  developm ent, 
a lum in ium  alloy  anodes can  be constructed  to  give 675 am p. h r ./lb ., a  p e r
form ance superior to  m agnesium  or zinc.— M. A. V.

*Magnesium Anodes for the Cathodic Protection of Underground Structures. 
H . A. R obinson (Corrosion, 1946, 2, (4), 199-218; a n d  (abridged) M etal 
Progress, 1947, 51, (5), 814, 818).— The strong ly  anodic so lu tion  p o ten tia l o f  
m agnesium  a n d  its  low electrochem ical equ iva len t suggest th a t  i t  is well 
su ited  fo r th e  cathodic p ro tec tio n  o f m ost com m on stru c tu ra l m etals. A n 
extensive series o f lab o ra to ry  a n d  field te s ts  was u n d e rtak en  to  dete rm ine  
th e  perform ance o f  m agnesium  anodes. L ab ora to ry  te s ts  showed th a t  a  
good perform ance should be expected  o f m agnesium -6%  alu m in iu m -3 %  zinc 
a n o d e s ; field tes ts , a lthough  n o t y e t com plete, generally  su p p o rt labo ra to ry  
d a ta .—M. A. V.

*A Magnesium-Anode Installation for Preventing the Corrosion of Lead 
Cable Sheath. H . A. R obinson an d  R . L . F ea th e rly  (Corrosion, 1947, 3, (7), 
349-357).— The Dow Chemical Com pany has developed a n d  te s te d  a  galvanic 
m agnesium  anode for p ro tec ting  underg round  lead  cable. R esu lts  o f te s ts  
a re  presen ted . The te s t  in sta lla tio n  show ed no sign o f de te rio ra tio n  a fte r  
21 m on ths o f  service.— M. A. V.

Construction and Ratings of Copper Oxide Rectifiers for Cathodic Protection 
of Pipelines. L . W . B u rton  a n d  C. E . H am an n  (Corrosion, 1947, 3, (2), 7 5 -  
95).— T he construction , electrical characte ris tics (including ageing), an d  
p rac tica l use o f  copper oxide rectifiers are  described.—M. A. V.

Selenium Rectifiers for Cathodic Protection. W . E . B onner (Corrosion,
1946, 2, (5), 249-260).— The construction , characteristics, a n d  app lication  o f 
selenium  rectifiers a re  described. Single-phase power is generally  used for 
cathodic  p ro tec tion .— M. A. V.

Cathodic-Protection Rectifiers. W . L . R oush  a n d  E . I .  W ood (Corrosion,
1947, 3, (4), 169-172).—F ac to rs  affecting th e  service life o f  self-cooled, fan- 
cooled, a n d  oil-im m ersed rectifiers a re  considered. Experience shows th e  
oil-im m ersed ty p e  to  be th e  m ost a d ap tab le  fo r a ll atm ospheric conditions.

— M. A. V.



1947 X I .—Analysis 157
Cathodic Protection. C. H . M cR aven (Corrosion, 1946, 2, (6), 320-329).—  

A  general discourse.— M. A. V.
Contributions of Sir Humphrey Davy to Cathodic Protection. I. A. Denison 

(Corrosion, 1947, 3, (6), 295-298).—A n h isto rical review .— M. A. V.

V I I I .-  ELECTRODEPOSITION

Colloid Factors in the Electrodeposition of Metals. Louis W eisberg (Colloid 
Chem., 1946, 6, 579 -5 8 6 ; C. A bs., 1946, 40, (9), 2394).— W . discusses in te r
ference w ith  c ry sta l grow th, colloid fo rm ation  a t  th e  cathode, colloidal a n d  
surface-active a d d itio n  agen ts, b righ teners, stress a n d  em b rittlem en t, an d  
anodic  effects. 47 references are  given.

Some Impressions of Electroplating in the U.S.A. A. W . H o thersall 
(Oalvano, 1947, 16, (128), 7-11).— See M et. A bs., th is  vol., p. 47.

*A Simple Technique for the X-Ray Determination of Fibre Axes in Electro
deposited Metals. (W yllie). See p . 150.

IX .— ELECTROMETALLURGY AND ELECTROCHEMISTRY 
(Other than Electrodeposition.)

*Oxide Coatings. The Effect of the Coating Core Interface on ConJuctivity 
and Emission [Coatings on Nickel]. D. A. W righ t (Proc. B oy. Soc., 1947, 
[A], 19 J, (1022), 394-417).—M easurem ents were m ade o f th e  e lectrical con
d u c tiv ity  a n d  em ission o f ty p ica l b a riu m /stro n tiu m  oxide coatings on a  base 
o f nickel con tain ing  sm all am o u n ts o f m agnesium  or alum inium , u n d e r con
tinuous cu rren t conditions a t  low c.d. I t  was found  th a t  a  po ten tia l barrie r 
occurs a t  th e  in terface, leading to  rectifier action , th is  barrie r re stric tin g  th e  
flow o f cu rren t from  m eta l to  sem i-conductor. The barrie r layer, <  l t r 4 cm. 
th ick , is p robab ly  a  sem i-conducting  layer, o f  nickel-contain ing m agnesium  
oxide, w ith  a  h igher resistance th a n  th a t  o f th e  bulk coating. The rap id  
decay o f em ission im m ediately  following th e  app lication  of anode voltage is 
also to  be associated  w ith  th e  barrier, a n d  i t  is possible th a t  an  adsorbed  film 
of barium  is p resen t on th e  nickel surface, in  equilibrium , w hich reduces th e  
w ork function  o f th e  nickel a n d  consequently  reduces the  heigh t o f th e  barrier. 
The resu lts  a re  discussed a n d  app lied  to  th e  operation  o f cav ity  m agnetrons.

— E . N .

X .— LEFINING

The Story of Malleable Platinum. M. Schofield (Endeavour, 1947, 6, (23), 
125-128).—-To th e  early  Spanish  gold m iners, p la tinum  was m erely an  objec
tionable im p u rity . S. deals w ith  th e  h isto ry  o f th e  a tte m p ts  to  fab ricate  
p latinum  a n d  th e ir  u ltim a te  success. T here is special reference to  th e  w ork 
of W . H . W ollaston , who applied  pow der-m etallurgical m ethods.— J .  B . C.

X I.— ANALYSIS

Recent Developments in Analytical Chemistry.—XVII. [Detection and
Determination of Copper].    (Chem. Age, 1946, 55, (1415), 163-166).—
N otes a re  given on recen t m ethods o f de tectin g  a n d  determ in ing  Cu, including 
spo t-tests for Cu in  steel, using a-benzoin o x im e ; th e  separation  o f Cu a n d
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Cd by  E vans, G a rre tt, a n d  Quill’s vo lum etric  m ethod , a n d  B ishop’s ch rom ato
g raphic m e th o d ; th e  e lectro ly tic  e stim ation  o f Cu in  bronzes, brasses, an d  
A1 alloys ; th e  ra p id  volum etric  d e te rm ina tion  o f  Cu in  steel ; a n d  polaro- 
graphic, colorim etric, a n d  spectrophotom etrio  m ethods. The B aker an d  
R eedy  te s t  for Ag an d  th e  E vans a n d  H iggs volum etric  m ethod  are  also 
described.— M. A. V.

Distinguishing the Be-Cu Alloys. F ra n k  C. B ennett, J r .  (M etal Progress, 
1947, 52, (2), 250).

*Two Very Sensitive Qualitative Tests for Metallic Mercury and Tin. Georges 
Denigès (Compt. rend., 1947, 224, (26), 1799-1801).— T hree reagents are 
described. R eagen t A  : a  5 %  aqueous solution of H g(C N )2 ; reagen t B  : an  
aqueous solution o f m ercury  potassium  iodide ; reagen t C : reagen t B  - f  an  
equal am o u n t o f 15%  NaCl, w hich stabilizes the  solution. D . gives details 
o f th e  use o f these reagen ts in  th e  identification  o f m etallic  H g  a n d  Sn, a n d  
its  p ractica l applications.—J .  H . W .

“"Applications o£ the Polarograph to Metallurgical Analysis. III.— Further 
Studies on a Folarographic Method for the Determination of Lead in Copper- 
Base Alloys. G. W . C. M ilner (M etallurgia, 1947, 36, (215), 287-289).— Cf. 
M et. A bs., 1947, 14, 394. Polarographic m ethods o f determ in ing  P b  in  Cu
base alloys, previously  described, are n o t com pletely sa tisfactory  i f  M n is 
p resen t. A new  m ethod  is described, in  w hich th e  in terfering  Mn is converted  
b y  trie thano lam ine  in to  a  com plex w hich is stab le  in  th e  alkaline cyanide 
m edium  requ ired  for P b  de term ination .—M. A. V.

Polarography. The Electrochemical Analysis of Metals. L. Sanderson 
(Chem. Age, 1946, 55, (1419), 289-292).— The basic principles o f  th e  process 
are  ou tlined .— M. A. V.

*A Study of the Effect of the Microstructure of the Electrodes on the Repro
ducibility of Spectrographic Analysis of Al-Cu-M g-Si Alloys. J .  M. P o uvreau  
(Bep. 7me. Congr. Groupement Avancem ent Méthodes A n a l. Spectrograph. 
Produits M étallurg. (Jan. 21-23), 1947, 61-63).—A l alloys contain ing  4 %  Cu, 
w ith  Mg, Mn, Si, an d  F e  each < 1 % , were cast in  6-mm. rods in  Cu chill 
m oulds, a n d  o th er sam ples were rem elted  an d  cast in  slowly cooled g raph ite  
cylinders. 40 spark  spec tra  were recorded from  each sam ple, a n d  th e  s ta n d a rd  
dev ia tions o f th e  concentra tion  o f th e  elem ents Mg, Mn, Si, an d  F e  were 
w orked o u t from  th e  m icrophotom etric  m easurem ents o f stepped  spec tra  for 
each elem ent. T hey ranged  from  3-4 to  4-8%  for th e  chill-cast sam ples an d
8 -1 1 %  fo r th e  rem elted  sam ples.— E . v a n  S.

*The Spectrochemical Analysis of Nickel Alloys. E dw in  K . Jay co x  (J . 
Opt. Soc. A m er., 1947, 37, (3), 159-165).— To get over th e  difficulty  o f com 
paring  various form s of w rought N i a n d  its  alloys, th ey  are  trea te d  by  d is
solving in  H N 0 3 a n d  evapora ting  to  give a  m ix tu re  o f n itra te  a n d  oxide, 
w hich is m ixed w ith  carbon d u s t so th a t  i t  can be sm oothly  arc-ed in  a  g raphite  
c ra ter. W ave-lengths for th e  estim ation  o f B , Cu, Mg, Mn, Fe, Si, T i, P b , 
a n d  Z n are given w ith  de ta ils  a n d  a  few exam ples o f  analy tical results . B 
can be estim a ted  dow n to  0-0003%  a n d  th e  o th er elem ents down to  0-005% .

-—E . VAN S.
*Report on Tests of the Spark Generator for Spectrographic Analysis Made 

by M. R. Durr in the Spectral-Analysis Section of the Research Department of 
the Ugine Steelworks. R . C astro (Bep. 7me. Congr. Groupement Avancement 
Méthodes A na l. Spectrograph. Produits M étallurg. (Jan. 21—23), 1947, 7 9 -  
85).—A  contro lled-spark  generator o f th e  Feussner ty pe, w ith  a  ro ta ry  
in te rru p te r  in  th e  discharge c ircu it, was com pared w ith  th e  Feussner generator 
b y  recording spec tra  from  th e  tw o circuits on th e  sam e p la te , using nom inally  
th e  sam e values o f capacitance a n d  inductance  in  th e  discharge c ircuit. The 
différences observed ap p ear to  be due to  d ifferent values o f th e  ind icated  
cu rren t in  th e  H .F . circuit, a n d  i t  is suggested th a t  i f  th is  curren t, as well



as th e  capacitance a n d  inductance , a re  specified, th e  spectrographic value  of 
a  spark  can  be com plete ly  described so th a t  i t  can  be reproduced by  o th er 
workers. I n  rep ro d u c ib ility  o f  spec tra , th e  D u rr source is sim ilar to  th e  
F eussner one.— E . v a n  S.
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X I I — LABORATORY A PPARA TUS, INSTRUMENTS, &c.

(See also “  T estin g  ” a n d  “  T em p era tu re  M easurem ent a n d  C ontro l ” .)

“"Measurement of Metal-Polish Performance. F ra n k  E . C larke a n d  R o b e rt
C. A dam s (B u ll. Am er. Soc. Test. M at., 1947, (147), 57-02).— A  m ethod  of 
giving a  s ta n d a rd  degree o f  ta rn ish  to  a  polished specim en, a n d  th en  polishing 
aw ay th e  ta rn ish  u n d e r specific conditions, is described. T he degree o f 
ta rn ish  a n d  polish is m easured  b y  th e  re flectiv ity  o f  th e  specim en. The 
efficiency o f  th e  m eta l polish is tak e n  as th e  percentage resto ra tio n  o f reflec
t iv i ty  a f te r  s ta n d a rd  polishing. A brasion, caking, an d  o th er te s ts  a re  also 
m entioned.— J .  B . C.

Fisher Hi-Temp. Bath.  (Laboratory, 1947, 17, (2), 57).— The b a th  is
cast in  a lum in ium  a n d  has a  b u ilt-in  th e rm o sta t. I t  can  be used  for d is
tilling , ex trac tin g , a n d  m elting .— J .  L . T.

A New Polarograph. Jam es H . Schulm an, H . B ruce B a tty , a n d  D em etrius
G. Je la tu s  (Rev. Sci. Instrum ents, 1947, 18, (4), 228-231).— E lectrica l a n d  
m echanical de ta ils  o f th e  construction  o f a  po larograph  are  given. The 
essential featu re  is th e  use o f a  new  ty p e  o f  D.C. am plifier, w hich perm its 
in stan tan eo u s records to  be o b ta ined  on  a  perm an en t in k -tra ck  recorder 
giving fu ll deflection fo r 0-5 m .am p. T he tim e lag  in  th is  curren t-record ing  
system  is o f  th e  o rder o f 0-5 sec., so th a t  accu rate  records <san be  o b ta ined  even 
a t  h igh ra te s  o f  vo ltage change.— S. M.

“"The Measurement of the Intensity Ratios of Spectral Lines with Electron- 
Multiplier Photo-Tubes. K . G. K essler a n d  R . A. W olfe (J . Opt. Soc. A m er., 
1947, 37, (3), 133—144).—A  d e ta iled  descrip tion  o f th e  p roperties o f some 
availab le  p h o to -m ultip lier tubes a n d  o f a  new  c ircu it for m easuring th e  ra tio  
o f th e  in te n sity  o f tw o spec trum  lines. E ach  line illum inates one tu b e , a n d  
th e  pho to -cu rren ts  from  th e  tu b es  are  tak e n  to  calib ra ted  p o ten tia l d iv iders, 
followed b y  n a rrow  band-pass filters tu n ed  to  tw ice th e  A.C. frequency. 
These raise th e  s ig n a l: noise ra tio  from  th e  tubes. A fte r one m ore stage of 
am plification each  o u tp u t is rectified, a n d  th ey  are fed in  opposition  to  a  
valve v o ltm eter, used as a  nu ll in stru m en t to  balance th e  tw o circuits. The 
variab le  a c tu a lly  observed is th e  po ten tia l-d iv id e r read ing  in  one o f th e  
circuits, a n d  th e  precision o f read ing  is ab o u t as good as photographic  m ethods 
for Cr in  F e . One analysis tak es ab o u t 2 m in.— E . v a n  S.

“"Method of Correcting Low-Angle X-Ray Diffraction Curves for the Study 
of Small Particle Sizes. Jesse W . M. D u  M ond. (Phys. Rev., 1947, [ii], 72, 
(1), 83-84).—A  note. The reflection-type focusing, cu rved-crysta l spec tro 
m eter o f G uinier (A n n . Physique, 1939, [xi], 12, 161 ; M et. A bs., 1940, 7, 
66) is described, a n d  also a  new  tw o-crystal spec trom eter fo r th e  s tu d y  of 
low-angle X -ray  diffraction . T he diffraction  p a tte rn s  ob ta in ed  in  b o th  cases 
require a  correction  in  o rder to  o b ta in  th e  tru e  ra d ia l in te n sity  d istribu tion . 
A m ethod  for m aking  th is  correction is described.— W . H .-R .

*An Investigation of the Properties of Evaporated [Nickel] Metal Bolometers. 
R . H . Billings, W . L . H yde, a n d  E . E . B a rr  (J . Opt. Soc. A m er., 1947, 37,
(3), 123-132).—S trips o f nickel less th a n  1 [i. th ick , deposited  on a  p lastic  
base by  evapora tion , form  one o f  th e  m o st sensitive m ethods o f de tecting
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ra d ia tio n , a n d  a  useful com parison w ith  therm isto r bolom eters, dielectrio 
bolom eters, a n d  therm ocouples is given. A  th eo re tical analysis o f  th e  p e r
form ance o f bolom eters is com plicated  by  th e  fac t th a t  b o th  th e  coeif. o f 
re sis tiv ity  a n d  th e  tem p , coeff. o f re sis tiv ity  o f evap o ra ted  nickel a re  func
tio n s o f  th e  film  th ickness in  th e  range 100-500 A. U seful d e ta ils  on  th e  
d e te rm in a tio n  o f e lectrical re sis tiv ity  a n d  film thicknesses a re  given : an  
in te rferom etrie  e stim a te  o f th ickness is recom m ended since th e  films are 
som ew hat porous.—E . v a n  S.

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

♦Conducting-Paint Electrodes for Dielectric Measurements. E . G erald 
M eyer a n d  M yron A. E llio tt (B u ll. A m er. Soc. Test. M at., 1947, (147), 63-64).—  
V arious ty p es o f conducting  m ateria ls, including tin-foil, zinc, a n d  “  con
du c tin g  silver p a in t ” , a re  com pared as electrode m ateria ls for dielectric- 
co n stan t a n d  pow er-factor m easurem ents on polystyrene. A convenient 
m ethod  o f p reparing  a n d  apply ing  th e  p a in t as a  quick-drying sp ray  is 
described. T here is no dam aging o f th e  surface o f th e  specim en by th is 
m ethod .— J .  B . C.

Non-Destructive Thickness Measurements.  (M etal F inishing, 1947,
45, (10), 87).— E ngineering d a ta  sheet.— J .  L . T.

*The Micro-Sclerometer : A New Micro-Hardness Tester. R . Girschig 
(M etallurgia, 1947, 36, (215), 269-273).—An abridged  tran s la tio n  o f Rev. 
M et., 1946, 43, 9 5 -1 1 2 ; see M et. A bs., th is vol., p . 25.— M. A. V.

*New Apparatus for Axial-Load Fatigue Testing. W illiam  N . F ind ley  
(B u ll. Am er. Soc. Test. M at., 1947, (147), 54-56).— A fatigue-testing  m achine 
is described which perm its testing  o f specim ens in ax ia l tension  or com 
pression. The m achine is designed so th a t  stra ins, in troduced  in to  th e  
specim en when clam ped, m ay  be de tected  an d  corrected. H ence, th e  stress 
in th e  specim en m ay be m ade m ore nearly  uniform  over th e  cross-section 
th a n  is usually  possible.—J .  B . C.

*Reproducibility of the Single-Blow Charpy Notched-Bar Test. N . A. K a h n  
a n d  E . A. Im bem bo (B u ll. Am er. Soc. Test. M at., 1947, (146), 66—74).—  
C harpy test-specim en blanks, com pletely m achined b u t  n o t no tched , were 
p repared  from  a  uniform ly stress-relieved m ild steel. 24 b lanks were sent 
to  seven different laboratories. E ac h  prepared  12 specim ens w ith  th e  key
hole no tch  a n d  12 w ith  th e  V -notch. 6 o f each ty p e  were te s te d  a t  th e  
lab o ra to ry  a n d  6 by th e  au tho rs . The tem p .—im pact re la tionsh ip  for bo th  
ty p es o f n o tch  was determ ined . E vidence is p resen ted  w hich ind icates 
definite  superio rity  o f th e  keyhole no tch  over th e  V -notch for th e  m ateria l 
tes ted , w ith  respect to  th e  rep roducib ility  o f  th e  C harpy energy values an d  
revelation  of th e  tran s itio n  zone in th e  tem p .-im p ac t re la tionsh ip .—J .  B . C.

The Notched-Bar Impact Test-Fiece. -------  (Engineer, 1947, 184, (4779),
197).—S ch n ad t, as quo ted  by  J .  A. H aringx , proposes to  rem ove th e  m ateria l 
in  th e  region w hich w ould becom e th e  com pression zone in  a n  im pact te s t- 
piece, by drilling  a  hole in th e  specim en a n d  inserting  a  loose-fitting hardened  
steel pin . The pendulum  strikes ag a in st th e  steel p in  in stead  o f th e  softer 
m ate ria l o f th e  test-p iece. This proposal is discussed. The s tu d y  m ade by  
K ah n  a n d  Im bem bo on th e  reproducib ility  o f  resu lts  ob tained  in  th e  single
blow C harpy  te s t  w ith  tw o ty p es o f  n o tch  (see preceding a b strac t)  is also 
sum m arized .— R . Gr .

*The Effect of Notching on Materials of Construction Under Static and 
Dynamic Tension. Georges W elter (M etallurgia, 1947, 36, (215), 283-286).—  
S ta tic  a n d  dynam ic tensile  te s ts  are  reported  on notched  specim ens, o f various
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sizes a n d  shapes, o f a lum in ium , a lum inium  alloy , copper, brass, AM57S 
m agnesium  alloy , zinc, Monel R B , a n d  steel. Loading speeds in  th e  dynam ic 
te s ts  w ere 11-78, 16-68, a n d  29 ft./sec . W ork  o f previous investigators 
(which is review ed) show ed th e  resistance to  increase generally  w ith  testing  
speed.— M. A. V.

Engineering Significance o£ Metal Testing. B lake D . Mills, J r .  (Iron  
Age, 1947, 160, (6), 78-83).— M. discusses several ty p es o f physical-testing  
m ethods, including tension , com pression, no tched-bar, high-velocity , creep, 
an d  fa tigue tes ts , w ith  p a rticu la r  reference to  th e ir  corre lation  w ith  engineer
ing practice, a n d  describes th e  use o f s ta tis tica l m ethods o f  checking m ateria l 
q u a lity .— J .  H . W .

*Deformation of Metals During Single and Repeated Tensile Impact. (Pope). 
See p. 141.

Inspection in a Mechanized Foundry. P . Cook (Proc. In s t. B rit. F ound., 
1945-46, 39, B 32-B 45).— See M et. A bs., 1946, 13, 307.— J .  E . G.

R A D  1 0 L O O T

Radiography in the Die-Casting Industry. R . W . D ively  (Indust. Radio
graphy N on-Destructive Test., 1947, 6, (1), 20-21, 39).— A 140-kV. X -ray  u n it 
is u tilized  to  de term ine  th e  presence o f porosity , cold shu ts, inclusions, an d  
shrinks in  a lum inium  and  zinc d ie-castings up  to  5 in . a n d  f  in . in  thickness, 
respectively , w ith  a  sensitiv ity  o f 0-5% . Inclusions o f a  p rec ip ita ted  sludge 
o f A l-S i-E e-M n  have  been found  in  a lum inium  alloy  die-castings.— L. M.

Sliding Scales to Increase the Usefulness of Radiographic Exposure Charts.
G. M. Corney (Indust. Radiography Non-Destructive Test., 1947, 6, (1), 4 4 -  
46).—A  s ta n d a rd  radiographic-exposure c h a rt for an y  given m eta l an d  X -ray  
equ ipm en t m ay  be read ily  used for different films, o th er film densities, and  
increased or decreased focus-film  d istances, by  su b s titu tin g  a  sliding scale 
for th e  fixed scale on th e  exposure axis. A  fixed m ark  on th e  sliding scale is 
m oved to  coincide w ith  reference m arks on th e  exposure axis, w hich are  fixed 
from  a knowledge o f th e  changes o f exposure resu lting  from  use o f a  different 
film, d ensity , o r focus-film  d istance.— L. M.

A Densitometer of Unusually High Sensitivity. M onroe H . Sw eet (In d u st. 
Radiography Non-Destructive Test., 1947, 6, (1), 47-48).— A b rief descrip tion  
o f a  densitom eter fo r m easuring film densities, e.g. in  X -ray  sensitom etry , 
up  to  6-0.— L. M.

Engineering Radiography. V. E . P u llin  (Engineer, 1947, 184, (4784), 
319).— P . s ta te s  th a t  in  fu tu re  rad o n  or rad ium  em anation  for rad iog raphy  
will become generally  availab le. I t  has ad v an tages over rad iu m  sa lt, w hich 
he enum erates.— R . G r .

High Speed X-Ray Photography.  (M achinery Lloyd, 1946, 18, (10),
87).— The W estinghouse E lectric  C orporation  has perfected  a n  X -ray  tu b e  
capable o f m aking exposures o f  a  m illion th  o f a  second. In  a rc  welding, i t  
is possible to  tak e  X -ray  pho tographs w hich a re  n o t in  th e  least b lu rred  by  
th e  lig h t from  th e  electric  arc, a n d  th u s  th e  tran sfe r o f m eta l du ring  welding 
can  be s tud ied .— H . P l .

XIV .— TEM PERATURE MEASUREM ENT AND CONTROL

Temperature Determination of Molten Metal. G. V ennerholm  a n d  L. C. 
T ate  (Am er. F oundrym an, 1947, 11, (5), 56-63).— R ecen t developm ents in 
th e  construction  a n d  app lication  o f rad ia tio n  a n d  im m ersion pyrom eters, for 
m easuring m olten -m eta l tem p , in  th e  range 2200°-3200° E . (1204°-1760° C.), 
a re  discussed.— V. K .
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Temperature Measurement by Means of an Immersion Pyrometer. E .
H u n te r, A. R . P arkes, a n d  J .  W . Dews (Proc. In st. B r it. F ound., 1945—16, 39, 
B 75-B 81).— See M et. A bs., 1946, 13, 133.— J .  E . G.

An Air-Operated Automatic Controller. ------  (Engineer, 1947, 184,
(4778), 171-173).— A descrip tion  is given o f a  contro ller for tem p ., pressure, &c. 
I t  is designed to  perform  th e  following k inds o f contro l : p roportional, float
ing  a n d  p roportional, p roportional a n d  first derivative , a n d  floating plus 
p roportiona l p lus first derivative .— R . Gr .

XV.— FOUNDRY PRACTICE AND APPLIANCES

Casting Magnesium in Metal Moulds. H e rb ert Chase (Iro n  Age, 1947, 
160, (13), 73-76).— C. describes th e  practice  followed in  a  large p lan t for 
producing m agnesium  p a r ts  as d ie-castings an d  in  p e rm anen t a n d  sem i
perm an en t m oulds, stressing th e  need  for close contro l o f th e  casting  cycle, 
especially ejection. H e also describes a  m agnesium  die-casting alloy w ith  
im proved d u c tility  an d  im pact stren g th .— J .  H . W .

Gating Magnesium Alloy Castings. H . E . E llio tt a n d  F . G. Mezoff (Amer. 
F oundrym an, 1947, 11, (5), 71-79).—A  m odification o f th e  side-gating m ethod  
is described. T he m ain  featu re  o f th is  m ethod  is an  an n u la r screen loosely 
filled w ith  coarse steel wool th rough  w hich th e  m eta l flows before en tering  
th e  slo t ga te . Soundness a n d  freedom  from  inclusions in  th e  casting  are 
claim ed to  re su lt from  th e  un id irectional solidification a n d  n o n -tu rb u len t 
flow o f m eta l w hich are  o b ta ined  by  th e  app lication  o f th is  ty p e  o f ga te .— V. K .

Elektron Moulding Boxes. ------  (Found. Trade J . ,  1947, 83, (1624),
127-128).— A brief accoun t o f  th e  design, m anufacture , a n d  u tiliza tio n  o f 
E lek tro n  m oulding boxes.— J .  E . G.

Melting Aluminium Scrap in the Low-Frequency Induction Furnace. 
(T am a). See p. 164.

*[Ageing oi] Aluminium Sand-Casting Alloys. (Q uadt). See p. 164.
Fluidity Testing of Foundry Alloys. K . L . C lark (Proc. In st. B rit. F ound., 

1945—46, 39, A 5 2 -A 6 3 ; discussion, A64—A 7 1).— See M et. A bs., 1946, 13, 
402.—J .  E . G.

Standard Test Bars for the Non-Ferrous Foundry. F ra n k  H u dson  (Proc. 
In s t. B rit. F ound., 1 9 4 5 ^ 6 , 39, A72—A78 ; discussion, A78—A88).—See M et. 
A bs., 1946, 13, 368; 1947, 14, 26, 223.—J .  E . G.

Duplex Pump Castings. R . H . B row n (Proc. In st. B rit. F ound., 1945-46, 
39, B4^B14).— See M et. A bs., 1946, 13, 309.— J .  E . G.

The Technological Principles of Casting Design. V ictor M. Shestopal 
(Proc. In st. B rit. F ound., 1945-46, 39, B51—B 6 3 ; discussion, B63—B65).—  
See M et. A bs., 1946, 13, 100, 309.—J .  E . G.

Gates and Risers. N a th an  Jan co  (Am er. F oundrym an, 1947, 11, (6), 
57-60).— A m ethod  o f calculation  o f sizes o f ga tes a n d  risers is suggested. 
The ra tio  o f th e  a rea  o f section  o f casting  to  th e  perim eter o f  th e  sam e 
section  is defined as its  cooling facto r, a n d  th is  m u st he sm aller th a n  th e  
cooling facto r o f th e  riser, o r ga te  w hich serves as a  riser.—V. K .

*New Process Chemically Treats Moulding Sand. T hom as W . C urry  (Amer. 
F oundrym an, 1947, 11, (6), 51-56).— Large-scale tria ls  on specially trea ted  
m oulding sand  were carried  o u t u n d e r in d u stria l conditions. The sand  is 
in itia lly  m ulled  w ith  a  h igh carbon resin w hich is soluble in  su itab le  chem icals 
(the  com positions are  n o t given). I t  is claim ed th a t  th e  sand  so trea te d  
gives b e tte r  m oulding a n d  casting properties, resulting  in  an  overall saving 
in  p roduction  costs.—V. K .

*Foundry-Sand Reclamation. J .  M. Cum mings an d  W . M. A rm strong  
(Am er. Foundrym an, 1947, 12, (1), 35-39, 65).— Sm all-scale experim ents
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were carried  o u t to  dete rm ine  th e  costs o f fu ll reclam ation  o f fo u n d ry  sands. 
I t  w as fo u n d  th a t  a  sa tis fac to ry  process requires th ree  stages, viz. scrubbing, 
classification, a n d  calcining, a n d  th a t  i t  becomes econom ically advan tageous 
w hen tra n sp o rt  charges a re  considerable.— V. K .

*[Testing of] Moulding Sands. C. R . G ardner (Am er. F oundrym an, 1947,
11, (6), 34-38).—S ta n d a rd  p roperties o f tw o ty p es o f  sy n th e tic  sands were 
m easured as functions o f m oistu re  co n ten t a n d  degree o(*ram m ing. G. sug
gests t h a t  th e  g raphs th u s  ob ta in ed  could be used  a s  a  basis for non-destructive  
tes tin g  o f  sand  in  a  m ould.— V. K .

Determination of “ Gas Content ”  of Sand Cores.  (Proc. In s t. B rit.
F ound., 1945-46, 39, A192-A 194).— See M et. A bs., 1946, 13, 336.— J .  E . G.

Sand Supply to Moulding Machines for Overhead Hoppers. N . C. B ly the  
(Proc. In s t. B rit. F ound., 1945-46, 39, B l—B 2 ; discussion, B2—B3).— See 
M et. A bs., 1946, 13, 136.— J .  E . G.

Mould and Core Materials. N . J .  D unbeck  (W estern M etals, 1946, 4, 
(Sep.), 51-52, 54-56, 5 8 -6 2 ; a n d  N assau, 1947, 9, (4), 3 -1 1 ; (5), 3 -11).— A 
review , p resen ted  to  th e  S ou thern  California C h ap ter o f  th e  A m erican 
F o u n d ry m en ’s A ssociation.— J .  L . T.

Liquid Phenolic Resins for Casting. C. R . Sim m ons (Am er. F oundrym an, 
1947, 11, (5), 94-96).— T he techn ique  o f p roducing p a tte rn s  in  phenolic resins 
is discussed.—V. K .

Making Plastic Patterns. E . J .  McAfee (Am er. F oundrym an, 1947, 12, 
(1), 26-31).— T he technique  o f producing  m o u n ted  a n d  u n m o u n ted  p a tte rn s  
in  various ty p es o f  phenol p lastics is described. Such p a tte rn s  could be used 
fo r h an d  or m achine m oulding a n d  have certa in  ad v an tag es over s ta n d a rd  
p a tte rn  m ateria ls , w ith  w hich th ey  are  also com petitive  for duplica tion , 
in tr ic a te  w ork, a n d  m ass p roduction .— V. K .

The Application of Ethyl Silicate to Foundry Practice. Clifford Shaw 
(Proc. In s t. B rit. F ound., 1945—46, 39, B 9 9 -B 1 0 1 ; discussion, B 101-B 104).—  
See M et. A bs., 1946, 13, 136.— J .  E . G.

Abrasive Blasting of Castings. R . L. O rth  (Am er. F oundrym an, 1947,
12, (2), 22-25).— B lasting  equ ipm en t, its  selection, operation , a n d  m aintenance 
are  d iscussed.— V. K .

The Handling and Transport of Materials in a Modern Factory. W . L. 
B eeby a n d  W . Sym es (Trans. M anchester Assoc. Eng., 1946-47, 147-163; 
discussion, 164—172).— See M et. A bs., th is  vol., p . 56.— J .  L . T.

Hampton Court Clock. ------- (Found. Trade J . ,  1947, 83, (1620), 54).—
N otes reg ard ing  resto ra tio n  w ork  carried  o u t on  th e  H a m p to n  C ourt clock 
a n d  fac ts  a b o u t early  bell-founding are  given.— J .  E . G.

The Present Position of Centrifugal Casting. [— II]. Jacq u es B oucher 
(Fonderie, 1947, (15), 553-563).— Cf. M et. A bs., th is  vol., p . 56. B. reviews 
recen t developm ents in  th is  field. M ention is m ade p a rticu la rly  o f  th e  casting  
o f  th in -w alled  tu b es on horizon tal slow-speed m achines, w ith  special refer
ence to  sm all-d iam eter tu b es (18-25 m m .) in  lengths u p  to  3 m . Com positions 
for p e rm an en t m oulds in  cas t iron  (carbon 3-3-2, silicon 1-5-2, m anganese 
0-9—1 % ; or carbon  3-2, silicon 2-3, m anganese 0-7, nickel 3-5, m olybdenum  
0-5% ) a n d  in  steel (various steels w ith  carbon 0-25-0-4, m olybdenum  0-25- 
0-5% , w ith  o r w ith o u t chrom ium  a n d  vanad ium ) are  given. The casting  o f 
bronzes in  sem i-perm anent g rap h ite  m oulds is described. E xam ples o f  
centrifugal-pressure  castings, e.g. gear-wheels a n d  squirrel-cage ro to rs, are  
discussed. Speeds range u p  to  300 m ./m in .— S. M.

The Formation of Banded Structures in Horizontal Centrifugal Castings. 
H . 0 .  H ow son (Proc. In s t. B rit. F ound., 1945—46, 39, B 1 1 0 -B 1 1 8 ; discussion, 
B 118-B 121).— See M et. A bs., 1946, 13, 135, 309.—J .  E . G.

Precision-Casting Small Aluminium Impellers. E ugene M. C ram er (Am er. 
F oundrym an, 1947, 12, (2), 36-38).— T he technique  o f casting  sm all im pellers
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o f an  a lum inium  alloy con tain ing  zinc 5-25 a n d  m agnesium  0-5% , in  a  p las te r 
m ould , is described. A  com bination  o f centrifugal a n d  s ta tic  m ethods was 
applied .—V. K .

Casting Reflections. D . H ow ard  W ood (Proc. In s t. B rit. F ound., 1945-46, 
39, A17-A 20).— See M et. A bs., 1 9 4 6 ,13, 335.—J .  E . G.

Castings and Weldings. (Sir) C laude D . G ibb (Proc. In s t. B rit. F ound., 
1945-46, 39, A21-A 27).—See M et. A bs., 1946, 13, 335.— J .  E . G.

Technical Records in the Foundry. B . D . Law rie (Proc. In st. B rit. F ound., 
1945-46, 39, B 8 2 -B 8 4 ; discussion, B 84-B 91).—See M et. A bs., 1946, 13, 
309.—J .  E . G.

Apprentice Training in the Foundry. Jo h n  B. Longm uir (Proc. In st. B rit. 
F ound., 1945-46, 39, B 66-B 70).— See M et. A bs., 1946, 13, 336.— J .  E . G.

Foundry Education and Recruitment. D . H . In g a ll (Proc. In st. B rit. 
F ound., 1945-46, 39, B 9 2 -B 9 5 ; discussion, B 95-B 98).— See M et. A bs., 1946, 
13, 309.—J .  E . G.

X V I.— SECONDARY METALS : SCRAP, RESIDUES, &e.

Melting Aluminium Scrap in the Low-Frequency Induction Furnace.
M anuel T am a (Iro n  Age, 1947, 160, (10), 77-78).— T. describes low-frequency 
m elting  a n d  exp lains i ts  ad v an tages in p roducing high recovery ra te  (96% ) 
in  m elting  a lum inium  scrap. H e also discusses th e  characteristics o f  oxide- 
coated  partic les a n d  th e ir  effect on h e a t tran sfer in  th e  furnace.—J .  H . W.

XVII.— FURNACES, FUELS, AND REFRACTORY MATERIALS

A Lead-Melting Furnace. -------- (Engineer, 1947, 184, (4781), 255).—A
descrip tion  is given o f a  gas-fired lead-m elting  furnace for cable sheathing. 
T he m elting  ra te  is 7000 lb ./h r . w hen loaded in ba tches o f  1800 lb. Con
s tru c tio n a l featu res such as s tirre r  a rran g em en t a n d  flam e contro l a re  d e 
scribed.— R . Gb .

Electronic Frequency Converters for Induction Melting Furnaces. S. R .
D u ran d  (Iro n  Age, 1947, 160, (13), 64—67, 134).—D . describes several furnace 
in sta lla tions, using  electronic frequency-changing equ ipm ent, for m elting 
b o th  a lloy  steel a n d  non-ferrous alloys.—J .  H . W.

“ Infra-Red ”  Heating by Gas : Its Development and Practice To-Day. 
[— H ]. J .  B . C am e (M etallurgia, 1947, 36, (215), 245-249).— Cf. M et. Abs., 
th is  vol., p . 59. I llu s tra ted  descrip tions a re  given o f a  few ind u stria l, gas- 
fired in fra-red  ra d ia n t ovens.— M. A. V.

Fuel Saving in Metal Making. Direct Operation Methods. Leslie A itchi- 
son (Chem. Age, 1946, 55, (1427), 535-537).— R ep o rt o f a  paper “ F uel Con
siderations in  th e  F ab rica tio n  o f  N on-Ferrous M etals an d  L igh t Alloys ” , 
presen ted  a t  th e  Conference on “  Fuel a n d  th e  F u tu re  ”  in O ctober 1946.

— M. A. V.

XVIII.— HEAT-TREATM ENT

*[Ageing of] Aluminium Sand-Casting Alloys. H . A. Q uad t (Amer. Foundry- 
m an, 1947, 11, (6), 39—42).— Q. stud ied  th e  effect o f th e  tim e in te rval betw een 
th e  quenching a n d  artificial ageing tre a tm e n t on the  m ehanical p roperties o f 
artificially  aged a lum inium  casting  alloys. H e  found  th a t  th e  p roperties o f 
alloys con tain ing  Mg2Si a re  sensitive to  th e  leng th  o f th is  tim e in te rv a l, th e
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alloys hav in g  a low  d u c tility  i f  artificially  aged im m ediately  a f te r  th e  
quenching.— V. K .

Heat-Treatment of High-Tensile Aluminium Alloy Sheet. J .  G. G w atkin  
(A ircraft Prodn., 1946, 8, (97), 527-528).— The properties an d  h ea t- tre a tm en t 
o f th e  stro n g  ligh t-a lloy  shee ts covered by  specifications D .T .D . 546b (A lclad), 
a n d  D .T .D . 646, b o th  o f  w hich are  double h e a t-tre a te d , a n d  those  o f th e  
n a tu ra lly  aged  shee ts D .T .D . 610 (A lclad) a n d  D .T .D . 603 a re  discussed in  
re la tio n  to  shop h an d lin g  a n d  ro u tin e  tre a tm e n t.— H . S.

The Bright Annealing of Copper. Iv o r Jen k in s  a n d  S. V. W illiam s (O .E .C . 
J . ,  1946, 14, (2), 90-96).— T he au th o rs  discuss : th e  norm al b u rn t to w n ’s gas 
an d  b u m t-am m o n ia  a tm ospheres w ith  reference to  oxygen a n d  hy d ro g en ; 
th e  effect o f  su lp h u r con ta ined  in  rolling  o i ls ; a n d  th e  effect o f s team  in  con
ta c t  w ith  th e  annealing  cham ber (Fo +  H 20  ^  FeO  +  H 2). F u rn ace  p o ts 
can  be sp ray ed  w ith  copper o r a lum in ium  to  p rev en t hydrogenation  o f organic 
su lp h u r com pounds w hich m ay  be in troduced  in to  o r form ed inside th e  po t.

—J .  B. C.
Classification of Prepared Atmospheres. C. C. E eles a n d  M. E . S hriner 

(M etal Progress, 1947, 52, (2), 256-B).— D a ta  sheet.— J .  L . T.

X IX .— W ORKING

Die Design for Aluminium Alloys. E . W . M ason (M achinist (E ur. E dn.), 
1947, 91, (20), 632-634).— A n a b s tra c t o f  a n  address to  th e  Toledo d is tr ic t o f 
th e  P ressed  M etal In s ti tu te . M. describes th e  w orkab ility  o f  seven w rought 
a lum in ium  alloys com m only used in  m eta l form ing, a n d  discusses d ie design 
in  re la tio n  to  th e  o b jec t to  be form ed.— J .  H . W.

Forming of Aluminium Alloys. Use of the Rubber Die Press. -------
(Chem. Age, 1946, 55, (1414), 137-139).—A  digest o f A lum inium  D evelopm ent 
A ssociation In fo rm atio n  B u lle tin  N o. 11.— M. A. V.

*Dimpling Light-Alloy Sheet [75S]. -------  (A ircraft P rodn., 1946, 8, (97),
536-540).— E x p erim en ta l w ork on h o t d im pling o f  sheets in  th e  h ig h -stren g th  
a lum in ium  alloy  75S for flush riveting , a t  th e  U n iv ersity  o f  C alifornia, is 
described. T he m ethods include local resistance h eatin g  a n d  form ing during  
th e  la s t p a r t  o f th e  h eatin g  cycle betw een cooled dies, a n d  also form ing betw een 
h o t dies, w hich p rov ide  th e  h e a t requ ired . D escrip tions o f  th e  a p p ara tu s  
used  a n d  th e  operationa l featu res a re  given w ith  illu s tra tio n s .— H . S.

The Use of Zinc Alloys for Blanking Dies. J .  W . S ladden  a n d  H . S. 
W alk er (M achinery (Lond.), 1947, 71, (1824), 407-408).— Sum m ary  o f Sheet 
M etal In d .,  1947, 24, (239), 567-581, 5 8 6 ; see M et. A bs., 1947, 14, 407.

—J .  L . T.
Design and Production Technique. V.— Principles Involved in Pressing.

A. J .  Schroeder (A ircraft E ng., 1946, 18, (211), 32 0 -3 2 3 ; (212), 357-362).—  
Cf. M et. A bs., 1944, 11, 273. T he p roduction  o f com ponents by  cold a n d  h o t 
pressing  o f  m eta ls  is described, as well as th e  pressing  o f ceram ic m ateria ls 
a n d  p lastics. D esign fea tu res  a re  considered a n d  econom ic aspects d is
cussed.— H . S.

Aluminium Alloy Machining Practice. ------- (A m er. Exporter (In d u st.) ,
1946, 139, (6), s32-s33).— W rough t a lum in ium  alloys have considerably 
b e tte r  m achin ing  p roperties th a n  com m ercially  p u re  a lum in ium  because o f 
th e ir  com plex s tru c tu re . M ost strong  h e a t- tre a ta b le  alloys con tain ing  fa irly  
h igh percentages o f copper can  be m ach ined  to  sm ooth  finishes a t  h igh speeds 
a n d  feeds w ith  a  low ra te  o f tool w ear.— H . P l .
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X X .— CLEANING AND FINISHING

Preparation of Metals for Painting : A Review. R . E . G w yther (Corrosion, 
1947, 3, (4), 201—207).— Solvent degreasing, a lkaline  cleaning, m echanical 
cleaning, pickling, a n d  flame cleaning m ethods are  reviewed, an d  th e  p re 
tre a tm e n t o f  iron  a n d  steel, zinc, alum inium , an d  m agnesium  considered in 
d e ta il.—M. A. V.

Machining and Finishing Die-Castings. Recommendations for Magnesium  
Alloys.    (M ech. World, 1947, 122, (3168), 348-351).— The a u th o r  d e 
scribes m achining a n d  surface-finishing techn iques recom m ended fo r m ag 
nesium  alloys by  th e  S tew art D ie-Casting D ivision o f th e  S tew art—W arner 
C orporation , U .S.A. F in ishing m ethods discussed include d ichrom ate  t r e a t 
m en t, “  M anodyzing ” , an d  pa in ting .— R . W . R.

XX I.— JOINING

Induction Heating [for Soldering Fuses]. —  (Amer. Exporter (In d u st.) , 
1 9 4 6 ,138, (6), s22).— In d u c tio n  h eatin g  is used in  soldering th e  fusing elem ents 
o f  p lug fuses to  th e ir  brass screw shells. Sm all wedges o f solder are inserted  
betw een th e  fusing elem ent a n d  th e  shell o f th e  assem bled plug. The assem 
blies a re  th en  conveyed p a s t an  in d uction -hea ting  coil, a n d  th e  solder flows 
dow n in to  th e  e lem ent slot.— H . P l .

Application of High-Frequency Heating to Silver Brazing and Silver Solder
ing. H erm an  A. Fo lgner (W estern M etals, 1946, 4, (3), 3 5 -3 7 ; C. A bs., 
1946, 40, (11), 3092).— The advan tages o f in d uction  heating  for silver b razing  
a re  sim plicity  o f operation , low cost, h igh  speed, a n d  b e tte r  contro l o f  hea t. 
T he conductor is u sually  a  coil in  w hich cooling w a te r  can  circulate. To 
m ake a good brazed  jo in t, a ll surfaces m u st be h ea ted  above th e  m .p. o f th e  
brazing alloy. T he coil should  be spaced sufficiently fa r aw ay from  th e  
surfaces to  be jo ined to  give a  slow, soaking h e a t ra th e r  th a n  a surface h e a t, 
since th e  la t te r  causes overheating  of th e  o u ter surface before th e  in n er 
surface has been b rough t up  to  b razing  tem p . r, m j \

Aluminium Parts Assembled by Brazing. -------  (M achinist (E ur. E dn.),
1947, 91, (19), 585-587).— The m ateria ls a n d  technique used in  furnace an d  
d ip  b razing  in  th e  assem bly o f alum inium  an d  alum inium  alloy  com ponents 
a re  described. The m ethod  is econom ical a n d  can  often  be app lied  to  p a r ts  
too  th in  to  be welded.— J .  H . W . _

Surface Treatment in Fusion Welding, Pressure Welding, Brazing, and 
Soldering'. Jo h n  J .  Crowe a n d  F . C. Saacke (Colloid C h e m 1946, 6,
5 9 3 ; C. A bs., 1946, 40, (9), 2431).— Chemical tre a tm e n t o f surfaces a n d  th e
selection a n d  use o f fluxes a re  discussed.

Flying-Boat Repairs. I . W . G. R eynolds (A ircraft Eng., 1947, 19, (216),
co (\r7\

Welded Magnesium [Aircraft] Tanks. — I, —II, — HI-
craft Prodn., 1947, 9, (99), 2 8 -3 3 ; (100), 7 1 -7 5 ;_  (101), 97-102).— (I.— ) 
Low  specific g rav ity , availab ility , w eldab ility , specific stren g th , a n d  o ther 
featu res o f m agnesium  alloys a re  advan tages for ta n k  construction . An 
au x ilia ry  ta n k  for Y ork  a irc raft hav ing  a capacity  o f 625 gal. has a  
w e ig h t: capacity  ra tio  o f 0-167 lb ./gal. A nother ta n k  for S h etland  a irc raft 
has a  capacity  o f  2200 gal. C. gives com parative  in form ation  on alum inium  
a n d  m agnesium  alloy tan k s  a n d  describes th e  tes tin g  o f tan k s  to  m eet th e  
requ irem ents. (II.— ) F o r jo in ts  in  th e  shell o f m agnesium  alloy tanks, b u tt
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welds a re  used  to  avo id  risk  o f flux inclusions. T he m ain  m em bers o f  th e  
ta n k s  a re  I-beam s a n d  o th er sections, one flange o f  w hich is bu tt-w elded  
in to  th e  sk in  o f  th e  tan k . The design a n d  arran g em en t o f these  m em bers 
a n d  o f baffles a re  described in  d e ta il. Sum ps are  p rov ided , a n d  these are 
f itted  w ith  in h ib ito r cartridges con tain ing  chrom ates so th a t  adven titio u s 
w a te r does n o t cause corrosion. ( I I I .— ) C. describes th e  w eld te s t  in  which 
a  ro u n d  disc is w elded in to  th e  cen tre  o f  a  disc firm ly clam ped ro u n d  th e  
edges, to  gain  in fo rm ation  on  w e ldab ility  a n d  w eld-cracking tendency , if  
p resen t, in  m agnesium  alloy  sheets. H o t pressings a n d  gas welds are  used 
ex tensively , tack in g  being avo ided  by  th e  use o f  a  tw o-opera tor techn ique. 
H o t ham m ering  is app lied  to  th e  w elds to  o b ta in  good form , a n d  rectification  
o f ad jo in ing  p a r ts  is effected in  th e  sam e w ay. The properties in  a n d  ab o u t 
th e  w elds are  im proved  by  th e  correct techn ique. F lu x  residues have  to  be 
rem oved  by  tho rough  w ashing, a f te r  w hich th e  tan k s  a re  ch ro m ate -trea ted  
a n d  varn ished .— H . S.

Precision Sheet-Metal Work.— II. ------  (A ircraft P rodn., 1946, 8, (96),
465—476).— Cf. M et. A bs., 1947, 14, 29. P ro d u c tio n  o f gas-tu rb ine  assem blies 
b y  Jo sep h  Lucas, L td ., is described a n d  fu lly  illu s tra te d . Nozzle-ring 
assem blies a n d  ex h au s t u n its  are d e a lt w ith  in  some d e ta il. H igh-alloy  steel 
castings a n d  form ed pieces o f  sheet a re  used, w elding being em ployed e x te n 
sively.— H . S.

Oxy-Arc Cutting [of Nickel and Copper],  (Engineer, 19 4 7 ,184, (4784),
317).—A  stream  o f oxygen is fed  th ro u g h  th e  hollow  core o f a  coated  elec
tro d e  to  au g m en t th e  energy in  a  h igh-tem p. arc. I t  is claim ed th a t  th ere  is 
lit t le  d is to rtio n  in  th e  heat-affected  zone a n d  th a t  th e  process has been su c
cessfully app lied  to  th e  p iercing a n d  cu ttin g  o f Monel m eta l, nickel, an d  
copper, am ong o th er m etals.— R . G k .

Inert-Arc Welding with Direct Current. R . P . W yer (Iro n  Age, 1947, 
160, (8), 68-70).— W . describes th e  techn ique  of in ert-a rc  w elding for s ta in 
less steel, copper, alum inium , a n d  m agnesium , a n d  gives d e ta ils  o f cu rren t, 
w elding speed, helium  consum ption, electrode size, ty p e  o f gas, welding 
genera tor, electrode a n d  e lectrode Holders, a n d  o tlier equ ipm en t best su ited  
to  th e  process.— J .  H . W .

Contact Welding. P . C. v a n  de r W illigen {Philips Techn. T ijdschr., 1946, 
8, (6), 161—163).— W . describes th e  developm ent o f a rc  co n tac t electrodes, 
w hich are  p e rm an en tly  held  in  a c tu a l co n tac t w ith  th e  work-piece. The 
core is a rran g ed  to  m elt aw ay  in  advance o f th e  coating. Self-ignition is 
o b tained  by  in co rpora ting  p a r t  o f  th e  m eta l, in  th e  form  o f pow der, in  th e  
coating .— S. M.

Industrial Electronics. Visit to B.T.H. Rugby Works.  (Chem. Age,
1946, 55, (1413), 105-106).— A brief reference is m ade to  a n  e lectron ically  
con tro lled  390-kVA. spot-w elding m achine.— M. A. V.

Powder Welding.  (Am er. Exporter (In d u st.), 1946, 139, (5), s28).—
M ixtures o f pow dered m etals, to g e th e r w ith  su itab le  fluxes, are p ro jected  
th ro u g h  th e  flame cone o f a  to rch  on  to  th e  w ork  surface. F uel gas, oxygen, 
an d  a  processing gas a re  used  to g eth e r to  contro l th e  tem p , o f th e  flame.

— H . P l .
* Metal-Ceramic Vacuum Seals. N eal T . W illiam s (Rev. Sci. Instrum ents,

1947, 18, (6), 394—397).—F o r certa in  ty p es  o f electrical equ ipm en t (e.g. 
m agnetrons), in su la ting  v acuum  seals hav ing  e lectrical characteristics a t l e a s t  
equal to  those  o f g lass-m eta l seals, b u t  m ore re frac to ry  a n d  m echanically  
m ore ro b u st, were requ ired . A m eth o d  o f join ing a  s tea tite -ty p e  ceram ic to  
m eta l w as developed. I n  o rder to  keep th e  ceram ic alw ays u n d e r com pres
sion, a  50 : 50 n ick e l-iro n  a lloy  was chosen for ceram ic-inside-m etal, a n d  a 
42%  nickel, 5-5%  chrom ium , 52-5%  iron  a lloy  fo r m etal-inside-ceram ic seals. 
T he ceram ic was m etallized  as follows : th e  clean m ate ria l was d ipped  in to
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1 : 1 n itric  acid  a n d  w ashed, a n d  th en  p a in ted  w ith  a  p aste  containing m eta l 
30 w t.-%  (m olybdenum  96, iron  4 % , b o th  o f  3-¡x grain-size) a n d  b in d er 70 
w t.-%  (10%  nitrocellulose in  e th y lace ta te ). T he p a r ts  were th en  fired a t  
1400° C. in  a n  a tm osphere  con tain ing  70%  n itro g en  a n d  30%  hydrogen . 
T he oxygen contained  as a n  im p u rity  in  th e  com m ercial n itrogen  was an  
essentia l featu re  o f  th e  process, in  th a t  i t  oxidized a  sm all p roportion  o f th e  
m olybdenum , w hich th e n  form ed th e  bond . A fte r cooling, th e  p a r ts  were 
p a in ted  w ith  a  nickel paste , w hich was th en  fired on a t  1000° C. in  hydrogen 
fo r 15 m in . A fte r th is  second firing, th e  ceram ic w as hard-so ldered  to  th e  
m eta l com ponents. N ickel-iron  com ponents were previously  nickel p la ted . 
H ydrogen  brazing is th e  preferred  jo in tin g  m ethod.— S. M.

A New Jointing Compound. A. T . B . P . Squires (A ircra ft E ng., 1946, 
18, (213), 379-384).— A fter m aking te s ts  a n d  tr ia ls  o f p ro p rie ta ry  jo in ting  
com pounds, th e  R olls-R oyce L ab o ra to ry  developed one for use in  sealing 
jo in ts  ag a in st th e  action  o f oil a n d  p e tro l a t  100° C. T ests o f  various jo in ts 
in  M erlin engines sealed w ith  th e  new  p rep ara tio n  showed i t  to  be effective. 
T he substance re ta in s  i ts  e la stic ity  a n d  does n o t becom e b r itt le  o r h a rd  w hen 
m ain ta in ed  fo r long periods a t  tem p , below i ts  m .p. (195° C.), a n d  is non- 
corrosive to  steel a n d  a lum inium  a n d  copper alloys. I t  is insoluble in  pe tro l, 
paraffin, engine lub ricating  oils, trich lo rethy lene , a n d  th e  m ore comm on 
in d u stria l organic solvents.— H . S.

The British Welding Research Association. Planned Research in the 
Welding Industry. P . A. P o x  (M etallurgia , 1947, 36, (215), 264-267).
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♦American Foundrymen’s Association, North California Chapter. Report 
N um ber Tw o o f Foundry Sands and M ould  M aterials Committee. 
D em y 8vo. P p . [vii] +  155. 1945. San Prancisco , Cal. : N o rth
C alifornia C hapter, A m erican F o u n d ry m en ’s Association, 533 R ia lto  
B uild ing . ($2.00.)

♦American Society for Testing Materials. In d ex  to A .S .T .M . Standards. 
8vo. P p . v iii +  234. 1947. P h iladelph ia , P a . : T he Society, 1916 
R ace S tree t.

♦American Welding Society. Recommended Practices fo r  Resistance Welding. 
(Tentative.) Med. 8vo. P p . 47, w ith  diagram s. 1946. N ew  Y o r k : 
The Society, 33 W est 39 th  S tree t. (50 cents.)
[A collection of recommended practices for the spot- and seam-welding of low- 

carbon, stainless, and  hardenable steels, nickel, Monel m etal, and Inconel. Each recom
m ended practice comprises a table of machine settings for current, voltage, time, pressure, 
and o ther factors, which will produce welds of specified streng th  in  various thicknesses 
o f m aterials. E xplanatory te x t on each o f the factors is included. There is a  section 
on standard  methods for testing resistance welds, which covers tests for tensile properties, 
shear strength, im pact s trength, fatigue properties, and hardness. The section includes a 
description o f the te st specimens, the  equipm ent to  be used, and the procedure to  be 
followed. There is also a  section on the control of weld quality  by  statistical m ethods.]

♦Anon. A  Concise Guide to the Colouring o f M etals. (The Technical G uidance 
M anuals, 1 a n d  2.) Cr. 8vo. P a r t  1.—P p . 76, w ith  19 illu stra tio n s. 
P a r t  2.— P p . 72, w ith  21 illu stra tio n s. 1946. L o n d o n : H ood-
Pearson  P ublications, L td .,  45 G errard  S t., W .l .  (3s. 6d. pe r p a rt.)

♦Anon. Recent Progress in  Electroplating and M etal F in ishing. German 
W ork on Bright M etal P lating ; Recent W ork on B lack N ickel Plating, 
Phosphatizing Treatments on M etals fo r  Presswork, Internal-Combustion
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Engine Parts, etc. (The Technical P rogress Series, 2. E lectro p latin g  
a n d  M etal F in ish ing , P a r t  1.) Cr. 8vo. P p . 48. 1946. L o n d o n :
H ood-P earson  Pub lica tions, L td .,  45 G errard  S t., W .l .  (3s. 6d.)

*Baeyertz, M. E on-M eta llic  Inc lusions in  Steel. M ed. 8vo. P p . [vii] -f- 135, 
w ith  71 illu stra tio n s. 1947. C leveland, O. : A m erican Society fo r 
M etals, 7301 E uclid  A venue. ($3.00.)

*Beaumont, R. A. M etallurgy fo r  A ircra ft Engineers, Inspectors, and E n 
gineering Students. D e m y 8vo. P p . v iii +  269, w ith  181 illu stra tio n s.
1946. L o n d o n : S ir Isaac  P itm a n  a n d  Sons, L td . (25s. ne t.)

*Benedict, Otis J., Jr. M a n u a l o f F oundry and Pattern-Shop Practice. Cr. 
8vo. P p . x  -f- 361, w ith  272 illu stra tio n s. 1947. N ew  Y o r k : 
M cG raw -H ill B ook Co., In c . ($ 3 .2 5 ); L o n d o n : M cG raw -H ill P u b 
lishing Co., L td . (16s. 6d.).

*Brady, George S. M aterials Handbook. A n  Encyclopcedia fo r  Purchasing  
Agents, Engineers, Executives, and Foremen. S ix th  ed ition . D em y 
8vo. P p . v ii -j- 831. 1947. N ew  Y o rk : M cG raw -H ill B ook Co.,
In c . ($ 7 .0 0 ); L o n d o n : M cG raw -H ill Publish ing  Co., L td . (35s.).

[See J . In s t. M etals, 1929, 41, 731, ior review of first edition.]

*British Aluminium Company. A lu m in iu m  and A lu m in iu m  A lloy  Tubes. 
(D a ta  Sheet W  106.) R oy . 4 to . 1947. L o n d o n : T he Com pany, 
S alisbury  H ouse, L ondon  W all, E .C.2.

*British Intelligence Objectives Sub-Committee. German A ircra ft Heat- 
Exchanger Equipm ent. (F in a l R e p o rt N o. 1339. I te m  N o. 25.) 
[M im eographed.] Cr. 4 to . P p . 50, illu s tra te d . 1947. L o n d o n : 
H .M . S ta tio n ery  Office. (5s. 8d., p o s t free.)

*British Intelligence Objectives Sub-Committee. German Laboratory I n 
strum ents Industry . (F inal R e p o rt N o. 1562. I te m  N o. 9.) [M imeo
g raphed .] Cr. 4 to . P p . 122, w ith  d iagram s. 1947. L o n d o n : 
H .M . S ta tio n ery  Office. (11s. 3d., p o s t free.)

*British Intelligence Objectives Sub-Committee. German M ethods o f P ro
duction o f A lum inium -C oated and Continuous-Eledroplated Steel S tr ip . 
(F ina l R e p o rt N o. 1467. I te m  N o. 21.) [M im eographed.] Cr. 4 to . 
P p . 19, illu s tra te d . 1947. L ondon  : H .M . S ta tio n ery  Office. (3s. 2d., 
p o s t free.)

*British Intelligence Objectives Sub-Committee. M anufacture o f A lu m in iu m -  
Clad Steel S tr ip  by Wiclcede E isen  u n d  Stahlwerke. (F inal R e p o rt 
N o. 1567. I te m  N o. 21.) [M im eographed.] Cr. 4 to . P p . 6, w ith  
2 illu stra tio n s. 1947. L o n d o n : H .M . S ta tio n ery  Office, ( ls .  Id .,  
p o st free.)

*British Intelligence Objectives Sub-Committee. N o ris-Z u en d -L ich t, N ü rn 
berg. (F .I.A .T . F in a l R e p o rt N o. 637.) [M im eographed.] Cr. 4 to . 
P p . 6. 1947. L ondon  : H .M . S ta tio n e ry  Office, ( ls .  Id ., p o st free.)

*British Intelligence Objectives Sub-Committee. Report In d ex  on German 
Aeronautical Research Documents. (F .I.A .T . F in a l R ep o rt N o. 948.) 
[M im eographed.] Cr. 4 to . P p . 104. 1947. L o n d o n : H .M . S ta tio n 
ery  Office. (10s. 3d., p o st free.)

*British Intelligence Objectives Sub-Committee. “  Schwingmetall ”— A  P ro
cess fo r  Bonding Rubber to Steel Used P rim arily  fo r  M ountings to 
E lim inate Vibration. (M iscellaneous R e p o rt N o. 40.) [M im eographed.] 
Cr. 4 to . P p . 10. 1947. L ondon  : H .M . S ta tio n ery  Office, ( ls .  Id .,  
p o s t free.)

N
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^British Intelligence Objectives Sub-Committee. The A pplication o f A lu m in iu m  
and I t s  A lloys in  Germany. (F ina l R ep o rt No. 1423. I tem  No. 21.) 
[M im eographed.] Cr. 4to . P p . 58, w ith  27 figures. 1947. L ondon : 
H .M . S ta tio n ery  Office. (5s. 8d., p o st free.)

*British Intelligence Objectives Sub-Committee. The Electrical and Technical 
Ceramic In d u stry  o f Germany. Supplem entary Report. (H igh-D i
electric-Constant Insulators.) (F .I.A .T . F in a l R ep o rt No. 617. (Supple
m en t No. 1.)) [M im eographed.] Cr. 4 to . P p . 18. 1947. L ondon :
H .M . S ta tio n ery  Office. (2s. 2d., p o st free.)

*Charrin, Victor. L e  Soufre, u n  Élém ent Indispensable à  l'Activité  de N os  
Industries-C lefs. (M atières prem ières, 2.) 17 x  12 cm. P p . 63, 
illu s tra te d . 1947. P a ris  (7e) : É d itio n s E lzévir, 73 bis, Quai d ’Orsay. 
(45 francs.)

*Christen, Hermann. H erausgegeben von. Werkstoff begriff. E ine  E rläu 
terung werkstofftechnischer Begriffe zum  Gebrauche an technischen M itte l
schulen und zum  Selbstudium . D ritte , durchgesehne Auflage. . 0-5 x  15 
cm. P p . 197, w ith  174 illu stra tio n s (including 28 p lates). 1947. 
F rauenfe ld , Sw itzerland  : V erlag H u b er & Co. A.G. (E inzelpreis geb. 
Swiss fr. 7.50 ; Schulpreis geb. Swiss fr. 6.)

*Copper and Brass Research Association. Standards. Second edition. 
[Loose-Leaf.] D em y 4 to . P p . 216. 1947. N ew  Y ork  : The A ssocia
tio n , 420 L exing ton  A venue, 17.

[The standards apply to  mill products o f copper, brass, bronze, and related alloys, 
including plates, sheets, strips, rods, bars, wire, pipe, tubes, and  shapes.]

Cozzo, Giusseppe. Le Origini della M etallurgia ; i  M etalli e Gli Dei. P p . 343.
1945. R om e : G. B ardi.

Davies, Owen L. E d ite d  by. Statistical M ethods in  Research and Production. 
P p . x ii +  292. 1947. L ondon  a n d  E d in b u rg h  : O liver a n d  B oyd, 
98 G t. R ussell S t., L ondon, W .C .l. (28s. net.)

*Direccion General de Normas. N orm a Oficial para  Alambres de Cobre de 
Sección Circular desnudos. (Para Energía Eléctrica.) (No. J2 —45.) 
[M im eographed.] Cr. 8vo. P p . 10. 1944. Mexico C ity  : Secretaria  
de  la  E conom ía N acional.

*Du Mont, Charles S. Bibliography on T itan ium , its Production, Properties, 
and Uses (1900-1946). [M im eographed.] 4to. P p . [vi] +  180.
1947. Colum bus, O. : B a tte lle  M em orial In s ti tu te . (L im ited  circula
tion .)
[The 26 sections under which this valuable bibliography is compiled deal respec

tively w ith : physical properties of titan ium ; m etallurgy and production of pure titan ium  ; 
production and  uses of titan ium  alloys as addition agents, including references to the 
system  F e-T i; smelting titaniferou3 ore; titan ium  as an  alloying element in  steel; 
titan ium  in cast iron; alloys of titan ium  and  alum inium ; titanium -copper alloys; 
production, uses, and  physical properties of titan ium  carbides and  nitrides ; titanium - 
containing non-ferrous alloys o ther than  aluminium and  copper; equilibrium diagrams 
for various titan ium  alloy system s; the geology, crystallography, mineralogy, and 
occurrence of titanium -bearing minerals, including concentrating m ethods; chemical 
m ethod for the  analysis of titan ium ; photom etric and  spectral analysis of titan ium ; 
uses of titan ium  and its compounds in chemical reactions ; chem istry of titan ium  and  its 
compounds ; physical and chemical properties of titan ium  dioxide ; production of titan ium  
dioxide ; titan ium  dioxide pigments in  pain t, rubber, paper, and cosmetics ; use of 
titan ium  in  enamels, glass, glazes, and ceramic bodies ; spectral analysis of titan ium  in 
astronom y; titan ium  in p lants and  soils; titan ium  in medicine; general information 
on the  production, economics, and  uses of titan ium  ; titan ium  compounds in the textile 
and  leather industries; and  the  titan ium  arc, including paten ts covering titanium - 
containing electrodes and filaments.

The bibliography includes references to the paten t literatm e.]
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3 illu stra tio n s in  th e  te x t .  1946. L ondon  : S ir Isaac  P itm a n  a n d  
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In s t i tu to  E spaño l de Oceanografía.

Johnson, Carl G. M etallurgy. T h ird  ed ition . P p . 418, i llu s tra te d . 1946- 
Chicago, 111. : A m erican T echnical Society, D rescel A venue a n d  58 th  
S tree t. ($5.00.)

Kirk, Raymond E., an d  Donald F. Othmer. E d ite d  b y . Encyclopedia o f  
Chemical Technology. V olum e I . Cr. 4 to . P p . 960. 1947. New
Y ork  : The In terscience Encyclopedia, I n c . ; L ondon  : In terscience 
Publishers, L td ., 2a  S o u th am p to n  Row , W .C .l. (£5 5s.)

Kleinschmidt, B. Schlief- u n d  Poliertechnik. Handbuch des gesamten Schlief- 
und  Polierwesens. B an d  I .  D as Schliefen in  der Metallbearbeitung.
2. Auflage. 8vo. P p . x i +  574, illu s tra te d . 1944. B e r l in : T ech 
nischer V erlag H e rb ert Cram.
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Maréchal, J. R. Les M étaux et Alliages. (Tra ité  de Métallographie.) 8vo. 

P p . 303, illu stra ted . 1945. Liège : É d itions Soledi. (345.)
*Mason, Clyde W. Introductory P hysical M etallurgy. A  Series o f  L ectures 

on  In tro d u c to ry  Physical M etallurgy P resen ted  to  M embers o f  th e  
A.S.M. D uring  th e  T w en ty -N in th  N a tional M etal Congress a n d  E x 
position , Chicago, O ctober 18-24 1947. Med. 8vo. P p . [v] +  134, 
w ith  76 illu stra tions. 1947. C leveland, 0 .  : A m erican Society for 
M etals, 7301 E uclid  Avenue. ($3.00.)

*Mersereau, Samuel Foster. M aterials o f In d u stry  : Their D istribution and  
Production. F o u r th  ed ition , revised  by  C alvin G. K een a n d  K en n eth  
L. H olderm an. D em y 8vo. P p . xx iii -f- 623, w ith  246 illu stra tions.
1947. N ew  Y o rk :  M cGraw-Hill Book Co., In c . ($2 .80 ); L o n d o n : 
M cG raw -H ill P ublish ing  Co., L td . (145.).

Ministerio del Aire. Conferencia Sobre Fatiga de Corrosion. 8vo. 1943. 
M adrid : Publicaciones del In s ti tu to  N acional de  Tecnica A eronautica.

*Mond Nickel Company, Ltd. N ickel Cast-Iron. Data on Production , P ro
perties, and Application . [Loose-Leaf.] Foolscap 8vo. [1947.] 
L ondon  : T he Com pany, G rosvenor H ouse, P a rk  Lane, W .l .  (G ratis .)
[This is a  revised and amplified edition, in loose-leaf form, of the  “  Nickel Cast-Iron 

D ata  Book ” , first produced in 1939.]
♦Morucci, Ramiro. Trattam enti Term ici dei M etalli. (Ricottura , N orm alizza- 

zione, Tem pra, R invenimento, Cementazione, N itrurazione , Invecchia- 
mento, ecc.) 24*5 X  17 cm. P p . v iii - f  250, w ith  86 illu stra tio n s in  th e  
te x t  a n d  12 p lates. 1946. M ilano : U lrico Hoepli. (Lire 350.)

XXV.— BOOK REVIEW S

Les Bases de la Résistance Mécanique des Métaux et Alliages. B y P . L au ren t, 
J .  V aleur, a n d  S. Bogroff. 25 X 16 cm. P p . x iv  -f- 288, w ith  num erous 
illu stra tio n s in  th e  te x t. 1947. P aris  : D unod.
In  a  rapidly developing field such as th a t  of strength and plasticity, the need for an up- 

to-date text-book is particularly  acu te; a t  the same time, the  vast num ber o f poorly con
nected facts makes the w riting o f a  book very  difficult. This is the reason why Schmid and 
Boas’s classical “  K ristallp lastizitàt ”  o f 1935 has so fa r rem ained the  only detailed text-book 
available. A sizable book on the subject was published in Germany by Kochendorfer in 
1941 ; however, its value is much reduced by  the large space given to  theoretical speculations 
resting on a  slender experim ental basis. Since the boundary between the two is often in
sufficiently emphasized, Kochendôrfer’s book m ay be dangerous to beginners and to theoreti
cians seeking factual inform ation.

The authors o f the present book studied the German literature on strength and plasticity 
as prisoners o f war in Oflag X V IIa ; they lectured about the subject in the cam p university, 
and  wrote there much o f the present work. This begins with a  general introduction into 
crystallography, elasticity, and the dynamics and  thermodynamics o f crystal lattices (pp. 
1-42) ; i t  deals with the plasticity and strength o f m etal single crystals (pp. 43-101) ; theories 
o f plasticity and strength (pp. 102-130) ; fatigue and  strain-hardening o f single crystals (pp. 
131-140); plasticity o f polycrystals (pp. 141-159); K untze’s theory o f cohesive strength 
(pp. 160-173); p lasticity  and  strength  in technical testing ; tensile, hardness, and im pact 
testing (pp. 174-212); creep, plasto-elastic effects, and  fatigue (pp. 213-265); and textures 
in m etals (pp. 266-282). The usefulness of the book would be greatly enhanced by  the inclusion 
o f an  index.

The book is well w ritten and illustrated. Owing to  the circumstances in which i t  arose, 
i t  contains mostly second-hand knowledge, and nobody, however able, can be expected to 
separate the w heat from the chaff in this field a fter a  book-study of 4 or 5 years. Accordingly, 
the quality  o f the chapters depends greatly on the source from which they are drawn. The 
general discussion o f crystallography, elasticity, and thermodynamics is good; so is the 
experim ental p a rt of single-crystal plasticity which is based on Schmid and Boas. A fter this, 
the influence o f books by Kochendorfer, Smekal, and K untze becomes prevalent, and in
accuracies abound. I t  is impossible to  give here a  complete list o f these, b u t a few instances 
ought to  be mentioned.
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I t  is s ta ted  (pp. 66-67) th a t  plastic glide in crystals is always discontinuous (jerky). 

Actually, jerky  extension has been observed only w ith a  few crystals. The treatm ent of 
X -ray effects is inadequate; the  fundam ental difference between phenomena observed with 
white and w ith monochromatic radiation  is no t emphasized. The fact th a t aluminium shows 
little  line broadening a t  room tem perature is regarded as implying th a t aluminium crystals 
do not show Laue-asterism (p. 90). Two chapters on streng th  are devoted to K untze’s theories, 
which have suffered to ta l eclipse as a  consequence o f recent British and American work. 
N otch brittleness is a ttribu ted  to the  speed o f the  deform ation, a view th a t was popular towards 
the  end o f the  last century, b u t had to be abandoned when i t  became clear th a t b rittle  fracture 
also occurs in slow bending. There is no m ention o f the  Ludw ik-D avidenkov theory and of 
the  role o f tri-ax ial tension, which are dom inating the  field a t  present. In  the trea tm en t of 
creep, the  basic distinction between transient (crystalline, “  cold ” ) and viscous (amorphous, 
“  h o t ” ) creep is ignored, and  the  fundam ental work o f Andrade and  R. Becker not mentioned. 
Instead , hazy speculations, based on K untze and KochendOrfer, are presented.

These examples could be m ultiplied for pages. A great p a rt o f the book being based 
on recent German literature, i t  reflects a  sad p icture o f the  decline which German scientific 
research suffered after 1932.

Throughout the  book the term  “ accrochage”  is used for “ d islocation” ; i t  has been 
fashioned after Dehlinger’s “  Verhakung The German term , however, means hooking-on 
after a  displacement, while this essential meaning is missing from “  accrochage ” . Since the 
English “  dislocation ” , introduced by  A. E . H . Love, has been taken from geology, where 
the same expression is used in French, i t  would have been be tte r to re ta in  th is word ra the r 
th an  to  adopt an im perfect translation o f a  German word.

M any authors will find, on reading the  book, th a t some of their best-known achievements 
have been ascribed to writers of text-books. Thus, Bausch’s discovery th a t pure shear 
does n o t give rise to asterism, and Czochralski’s observation th a t  asterism  is reduced by reverse 
deformation, are a ttribu ted  to Kochendorfer (p. 90). The m ost striking instance, however, 
is th a t  Griffith’s theory o f strength, the  first classic in this field, as well as the famous formula 
o f Griffith, are a ttribu ted  to  Smekal (pp. 106-108).

The authors apologize in the foreword for the omission of much B ritish and American 
work to which they had  no access in the camp. A fter reading the book, one wishes th a t 
they had  deferred publication un til a fter consulting English literature. As i t  is, the  book 
contains much valuable m aterial for experts who can read  i t  w ith a  critical ey e ; beginners, 
and scientists working in o ther fields, should use i t  w ith  caution.—E. Orowan.

Surface Stressing of Metals. L ectu res b y  H . F . M oore, W . M. M urray , 
J .  0 .  A lm en, 0 .  J .  H orger, a n d  P . R . K osting . M ed. 8vo. P p . [iv] +  197, 
illu s tra te d . 1947. C leveland, 0 . :  A m erican Society fo r M etals, 7301 E uclid  
A venue. ($3.50.)
A t the Twenty-Seventh N ational Metal Congress o f the American Society o f Metals held 

a t  Cleveland in February  1946, a series of five educational lectures was delivered on the  effect 
of surface stressing on the endurance of m etals under repeated loadings. These lectures have 
now been recorded in book form and make a  useful addition to the  litera tu re  on the  subject.
H . F . Moore first discusses the general features of fatigue failure and the effects o f cold work
ing o f the surface upon the properties o f the surface zone. From  the fact th a t  shot peening 
increases the life o f fatigue specimens even when the fatigue crack starts  in a  region o f com
pressive stress, i t  is concluded th a t the simple picture of residual compressive stresses resisting 
applied tensile stresses is not adequate, and  th a t cold working by shot peening m ust actually 
strengthen the m etal in the surface zone.

W. M. M urray gives a  useful descriptive sum m ary o f the  m ethods available for the 
measurement o f surface stress, while J . O. Almen discusses the  effect o f design and internal 
stresses upon th e  fatigue o f m etals. I t  is refreshing to  find th a t  this au thor, an engineer, 
commences his article w ith the  categorical statem ent th a t  fully 90% o f fatigue failures 
are due to faulty  design and production defects, and  th a t  only the  rem aining 10%, due 
to defective m aterial, m aterial specifications, or heat-treatm ent, can be regarded as the 
responsibility o f the  m etallurgist. As m ight be expected, he takes the engineer’s viewpoint 
th a t the only satisfactory fatigue tests are those done in the full-scale machine parts, and 
emphasizes the im portance o f checking the results of such laboratory tests by comparison 
w ith service experience. He is fully aware of the difficulties encountered in attem pting  to  
apply the results of such tests in design, and  the trea tm en t which he gives will be read with 
interest by  those who are concerned w ith this aspect o f the subject.

In  the  article on “  Stressing Axles and  O ther Railroad Equipm ent by  Cold Rolling ” ,
0 . J .  Horger gives a  m ost interesting account o f the  methods by which surface compressive 
stresses can be developed in a  wide variety  o f parts, ranging from axles and connecting rods 
to  threads and  oil holes, in which high fatigue resistance is required. Excellent illustrations 
make the m ethod of working the  surface in different cases quite clear.



174 Metallurgical Abstracts Vol. 15
In  the final article, P . R . Kosting describes the “  Progressive Stress Damage ”  which is 

associated w ith the  initiation and propagation of cracks in gun barrels as a  result of the 
mechanical stresses imposed by repeated firing. During firing, the surface fibres a t the  bore 
interface are generally stressed beyond the endurance lim it of the m aterial, and a  crack system 
develops during the normal life, which is seldom more than  10,000-20,000 rounds. The 
conditions in gun barrels have been sim ulated by  hydraulic fatigue tests, and these, together 
w ith repeated bending tests, have shown th a t the  sloping curve of the S-N  diagram is moved in 
the  direction of shorter life if  the im pact resistance o f the steel is low, although no correlation 
is possible a t  lower stresses. Higher im pact resistance not only gives increased, though still 
finite, life, b u t causes the gun barrel to fissure instead o f failing by  fragm entation.

The emphasis of all five lectures is on the engineering ra ther than  the  metallurgical aspect 
o f fatigue, and m ost o f the examples quoted refer to  steel. The series as a whole, however, 
makes a  useful survey o f the field, and to  the m etallurgist i t  will be of value chiefly because 
the  engineer’s viewpoint is expressed so clearly.—A. G. Q u a r r e l l .

Histoire de l ’Aluminium. Métal de la Victoire. B y R o b ert P itav a l. Med. 
8vo. P p . 207. 1946. P a ris  : Pub lica tions M inières e t  M étallurgiques,
86 rue  C ard inet (17e). (300 fran c s ; foreign price, 325 francs.)

From  the  publisher’s prelim inary announcement, th a t the history of aluminium is recounted 
“  comme un film passionant d ’intérêt, dont l ’apothéose se situe dans un  ciel parsemé d ’esca
drilles ”  one would naturally  expect a  sensational, no t to say flamboyant, presentation. A ctu
ally, the book is a  balanced and well w ritten account of the development of the industry, and 
is moreover scrupulously fair, giving due credit to the pioneers, o f whatever nationalities, and 
to  their successors who m anage the industry to-day. I t  makes no a ttem p t to cover the applica
tions o f the  m etal and  its alloys, gives no account of alloy developments, and contains merely 
the  briefest summary of the more im portant chemical and physical properties.

So far as the  reviewer is able to judge, the account given o f the development in the various 
countries is correct and  unbiased, and, for so small a  book, contains a surprising am ount of 
detail. S tatistics are, o f course, included, b u t the pill is well sugared by the interest of the 
narrative. '

The only criticism th a t can be m ade is th a t the spelling of the place names is occasionally 
in need o f revision : one learns, for instance, th a t the B ritish Isles contains such places as 
M ontmoutshire and Dolgarrod. These, however, are m inor blemishes in an  excellent pre
sentation.—H . W . L . P h il l i p s .

Conoscere l ’Alluminio. B y G. Sim oni. 1947. P p . 99, illu s tra te d  (lire 380) ; 
Conoscere l ’Aeciaio. B y I. B arto li a n d  F. Masi. 1945. P p . 94, illu s tra te d  
(lire 350). 23*5 X 17 cm. M ilano : Poligono Società E ditrice , V ia Cesare 
B a ttis t i  1.
These books give a  b rief account of the history o f the respective industries, followed by a 

copiously illustrated description o f m odern fabrication processes, covering all stages from 
the mining o f the ore to  the finished product. Sections are included on testing, typical pro
perties, micrography, and  applications. The presentation is necessarily b rief and is “ popular ’* 
in character, and the inform ation given is, in general, accurate. A few o f the figures quoted 
should be revised in la ter editions, as for instance 678° C. for the melting point o f aluminium.

— H . W . L . P h il l i p s .

Electronic Methods of Inspection of Metals. L ectures by  H . P . H am burg , 
J .  L . Saunderson, R . S. Segsw orth, E . O. D ixon, C. M. L ichy, C. S. B a rre tt, 
a n d  H . T . C lark. Med. 8vo. P p . iii +  189, w ith  22 illu stra tio n s. 1947. 
C leveland, O. : A m erican Society for M etals, 7301 E uclid  Avenue. ($3.50.)
This book contains the substance o f a  series o f seven lectures given to  members of the 

American Society for Metals during the Tw enty-Eighth N ational M etal Congress held a t 
A tlantic City in November 1946. A very free in terpretation has been given to  the  term  
“  Electronic Methods ” , and the subjects covered range from the resistance wire strain-gauge 
to  the  Cyclograph and the  m easurement o f steel ba th  tem peratures by  quick-immersion 
techniques. The treatm ent throughout is purely descriptive, and the most complete chapters 
are those on “  Spectrochemical Analysis o f Metals and Alloys by  Direct Intensity-M easure- 
m ent Methods ” , by J .  L. Saunderson, and “  The Electron Microscope and I ts  Application to 
Metals ” , by  C. S. B arrett. The first o f these, after outlining the basis of spectrochemical 
analysis and the advantages to be gained by  replacing the photographic plate by  a  direct- 
recording m ethod, describes the electron-multiplier photo-cell and its use in both  the scanning 
and integrating methods o f analysis. Details are given o f the performance of the direct- 
recording equipm ent used by the au thor a t the  Dow Chemical Company.
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In  his well illustrated  article, C. S. B arre tt gives a  review o f current practice in the applica

tion o f electron microscopy to  m etals, and his clear descriptions of the  various replica methods 
should prove useful to m any who wish to know more about the technique w ithout practising 
it. The au tho r does no t a ttem p t to minimize the difficulties associated w ith electron m etallo
graphy, b u t discusses m any o f the applications to date  and  gives a  useful selected bibliography.

Articles on the  Cyclograph, supersonic m ethods o f testing, and  the determ ination of seams 
in steel by m agnetic analysis consist chiefly of exam ples of the successful use o f these techniques 
ra th e r than  o f descriptions of the m ethods themselves. No doubt some readers will find this 
useful because i t  m ay suggest possible m ethods o f investigating their own problems, b u t the 
general reader is left w ith the  feeling th a t this is an ill-assorted collection of articles which is 
unlikely to  All any  real need, and which, for the m ost p a rt, do no t justify  the  excellent pro
duction s tandard  usually associated w ith A.S.M. publications.—A. G . Q u a r r e l l .

Cold Working of Brass, with Special Reference to Cartridge (70 :30) Brass.
B y L . E . Gibbs. Med. 8vo. P p . v i +  104, w ith  54 figures, includ ing  6 
illu stra tio n s in  colour. 1946. C leveland, 0 .  : A m erican  Society for
M etals. ($2.00.)
This book is published in a  neat and good binding. The printing is on good paper, in a 

bold and  clear type, and the  book is well furnished w ith diagrams and  illustrations. The 
micrographs, which include some Kodachrome photography, are particularly  clear. The 
index is comprehensive, b u t i t  m ight lead the reader to  expect much more complete treatm ent 
than  is given in the  104 pages which comprise the book. The style o f w riting is good, and the 
English clear and precise.

Coming now to the subject o f the book, the reader who expects to find detailed inform ation 
upon the cold working of brass, or even especially o f 70 : 30 brass (as indicated in the sub
title), will be disappointed. No inform ation a t  all is given on the details o f cold working, 
although the  principles underlying th a t subject are very  clearly dealt with. I t  is somewhat 
difficult to  see for w hat class o f reader the book was intended, as the metallurgical s tuden t will 
already have access to the  inform ation in general metallurgical text-books.

On m atters o f detail, the influence of ready-to-finish grain-size is well brought out, and its 
importance very properly insisted on. The m ost interesting chapter is No. 3, dealing w ith 
20-mm. cartridges. The micrographs, in this case, are particularly  good, b u t the magnification 
is not always stated.

In  Chapter 5, on Season Cracking, the  detailed statem ent on the effect of ammines on the 
cracking o f 70 : 30 brass seems hardly suitable for this type o f book.

In  Chapter 6, the reference to  Fig. 28 should be om itted, as i t  does not refer to th a t Figure 
in the present book.

The colour photographs are very good, b u t in some cases they appear to  have been inserted 
more because o f their excellence than  because of their relevance to the subject o f the book.

While the publication of this book could be justified in the United States, where paper and 
m aterials are more plentiful, th is would hardly be the  case in England, under our own 
austerities.—E. A. B o l t o n .

Dictionary of Machine-Shop Terms. B y A rth u r C. Telford . 5 J x  3 in . 
P p . [vi] +  292. 1946. Chicago, 111.: A m erican Technical Society,
D rescel A venue a n d  5 8 th  S t r e e t ; L o n d o n : T echnical Press, L td ., 
G loucester R d ., K ingston  H ill, Surrey . (5s. net.)
The definitions in this American dictionary are terse and  generally very clear, b u t  m any 

of the words included are by  no means peculiar to the  engineering trade. The omission o f 
such commonplace words as “ period ” , “ perfection ” , and “ perform ” , to  quote three th a t 
appear on the same page, would have m ade room for the inclusion o f genuine engineering terms 
such as “ toolm akers’ b u tto n  ” , “  tom m y bar ” , and the  apparently  contradictory “  taper 
parallel ” .

In  the  preface to  the dictionary, stress is laid on the  fact th a t  every trade  has a  language 
o f its ow n ; i t  is equally true  th a t, although English is the common tongue of America and 
B ritain , the  engineering term s in the  two countries are often vastly  different. For example, 
the American use o f “  bulldozer ”  for “  forging press ” , “  frozen ”  for “ seized ” , and  “  hay  ”  
for “  sw a rf”  would confuse the  English reader.

However, despite these few criticisms, th is  pocket-sized volume covers a  wide field and 
should b e  o f  considerable help to a  newcomer to  the American engineering trade.—T . It. O a k l e y .

W elding Symbols. B y  V incen t C. G ourley. D em y 8vo. P p . ix  +  115, 
illu s tra te d . 1947. M ilwaukee, W is. : B ruce Publish ing  Com pany.
($2.50.)
The review o f any  book, w hether technical or otherwise, should consider first the plo t or 

subject m atte r, and  second the  style or m ethod o f presentation, the  la tte r, in  the  case of
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technical books, duly taking into account illustrations, examples, tables, &c., supplem entary 
to the tex t. In  the  present case, however, the subject m a tte r is purely the  use of an already- 
existing American system  o f nom enclature, the m erits and disadvantages of w hich have been 
frequently  reviewed in the past ; and i t  is, therefore, logical for the m ethod of presentation 
to be considered as the prim ary object of the  review.

The book is divided into three parts , the first consisting only o f one brief chapter sum
marizing the “  dos and  don’ts ”  for draughtsm en, the second dealing w ith arc- and gas-welding 
symbols, and the th ird  being devoted to symbols used in resistance welding. Being an American 
publication describing an  American system, i t  is no doubt prim arily intended for American 
use, which explains why some of the “  dos and don’ts ”  are a t  variance w ith  British practice, 
a t  any ra te  in so far as structural work is concerned ; a t  the  same tim e, this can scarcely be a 
cause of criticism, for the same reason.

The addition of two Appendices, clearly showing the  difference between welds and  joints, 
would appear to  indicate th a t  there is, in this respect, some confusion in the  U.S.A. as well 
as in this country ; and  the author is to  be congratulated on clarifying the position and thus 
removing the  m ain source of frequent misunderstandings. The inclusion o f an  index, an 
uncommon feature in a volume o f this size, is another welcome addition which will make this 
work a  reference book as well as a  text-book.

The subject m atte r is described in simple and direct language and the  tex t is profusely 
illustrated throughout. The illustrations, moreover, are invariably in two parts  : the first 
showing how the welds and join ts will be seen on the drawing, and the second providing a 
visual explanation by  means o f an  isometric sketch. There is thus no possibility of mis
understanding the way in which the symbols are intended to be used, and there is little  doubt 
th a t  this m ethod of presentation will be welcomed by all the m any different types of students 
for whom the  book is intended.

The welding symbols, a  description of which forms the subject o f this book, have been pu t 
forward by the  American Welding Society and are said to be accepted in the U.S.A. as a  stan 
dard  for mechanical and s tructu ral drawings. The system  has been in existence for some 
tim e and has often been described, criticized, and referred to in the technical press in this 
country as well as in the U.S.A. I ts  m e rP v in d  disadvantages are still distinctly controversial 
m atters so far as this country is concerned^ and it seems doubtful whether this system  would 
be acceptable in England because o f the complete re-education of bo th  drawing-office and  
shop personnel which such acceptance would necessarily entail. This opinion would appear 
to  be substantiated  by the fact th a t a  somewhat similar system, introduced in th is  country 
as a  B ritish S tandard in 1933, has found only a  very lim ited application, and the whole subject 
o f welding symbols and nom enclature is a t present under revision by the B ritish  Standards 
Institu tion .—S. M. R.

Modem Assembly Processes : Their Development and Control. B y J .  L.
Miller. W ith  a  forew ord by  E . A. W atson. Second edition , revised. 
D em y 8vo. P p . x ii - f  199, w ith  170 illu stra tions. 1946. L ondon : 
C hapm an an d  H all, L td . (18s. net.)
I t  is encouraging to  find th a t  a  revised edition of this excellent primer, reviewed originally 

in M et. A bs., 1941, 8,355-356, has been needed The opportunity  has been taken to  incorporate 
an  account of some recent developm ents in welding and  riveting methods and to  enlarge all 
th e  chapters slightly. The sections on soft and hard  soldering and brazing, though now more 
detailed, are still perhaps n o t trea ted  so extensively as they  should be for engineering students. 
In  general, the  book remains an  excellent introduction to the  study of mass-production m ethods 
of joining small parts, clearly w ritten, and  notew orthy for the  a tten tion  given throughout by 
th e  a u th o r to  first principles.—J . C. C haston .

Vocabulaire Technique Anglais-Français et Français-Anglais : Métallurgie, 
Mines, Électricité, Mécanique, Sciences. B y F rancis Cusset. Second 
edition . Foolscap. 8vo. P p . 591. 1947. P a ris : É d itio n s B erg er-
L ev rau lt, 5 ru e  Auguste-C om te. L ondon  : H . K . Lewis a n d  C om pany, 
136 Gower S tree t, W .C .l. (12s. 6d.)
The compiler has done a  useful service in preparing this small dictionary o f technical 

terms, and the ground it covers is probably adequate for the m ajority  o f users. Unfortunately, 
however, i t  lacks completeness. For instance, in a  dictionary published after the war i t  is 
strange to find no mention of “  isotopes ” , “ neutrons ” , or “  fission ” ; such commonly used 
term s as “  filage à  la presse ” , “  alliage mère ” , and “  sidérurgique ”  are overlooked ; and th a t 
stum bling block o f our youth, “  hydrogen peroxide ” , is ignored. The reader will also be 
surprised to learn th a t the only kind of “  phial ”  recognized is the “  Leyden ja r ” , and th a t 
the norm al English equivalents o f “  ê tre en équilibre ”  are “  to be in equipoise ”  or “  to 
librate ” . P roof reading also leaves a  little  to be desired ; we are, for instance, given such 
phonetic renderings as “ klockwise ” and  “  bleeching ” .— H. W . L . P h il l i p s .


