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Acoustic methods a r e  e x t r e m e l y  effect ive in examining and moni tor ing the phys ica l  p r o p e r t i e s  of m a -  
t e r i a l s ,  in pa r t i cu la r ,  in heat  and m a s s  t r ans f e r .  One can moni to r  the rmophys iea l~proeesses  v e r y  eff i -  
cient ly via  the re la t ionships  between the speeds  of longitudinal, shear ,  sur face ,  and no rma l  waves .  This  
can provide  for  effect ive control  of an automat ic  p r o c e s s  and opt imizat ion of conditions, because  there  a r e  
re la t ionships  between the the rmophys ica l  p a r a m e t e r s  and the acoust ic  ones, which enables  one to design 
an e lec t ronic  s y s t e m  with automat ic  m e a s u r e m e n t .  

However,  in some  other  baanches  of sc ience  and technology there  is  st i l l  a subs tant ia l  d i s c repancy  
between the theore t ica l  scope for  use  of acous t ics  and the actual  s ta te  of the ar t ,  which is due to no sma l l  
extent to insufficient acquaintance of those concerned with the mos t  p romis ing  t rends  in acoust ic  moni tor ing  
methods,  including phase  u l t rason ic  ones.  

This  g ives  cons iderab le  i n t e r e s t  to this book, which is the f i r s t  monograph  on a m a j o r  trend in this 
field of acous t i cs .  

The book deals  reasonab ly  comple te ly  with e a r l i e r  Russ ian  and other  s tudies ,  with pa r t i cu l a r  a t ten-  
tion to the theory  of phase  methods  in u l t r a son ics  fo r  moni tor ing p a r a m e t e r s ,  together  with des igns  for  
e lec t ron ic  and acoust ic  dev ices  for  use  in such appara tus .  

The f i r s t  chap te r  gives a condensed exposi t ion of the bas ic  t rends  in u l t rasonic  phase  m e a s u r e m e n t  
and the re la t ionship  between propaga t ion  ve loc i ty  and phys icochemica l  p r o p e r t i e s .  

The second chapte r  deals  with the widely used e lec t ronic  vec to r  phase  method as used in many de-  
v ices ;  he re  the theore t ica l  m a t e r i a l  is  accompanied  by a descr ip t ion  of var ious  des igns  of e lec t ron ic  
p h a s e m e t e r  developed by the author,  together  with deta i l s  of acoust ic  equipment for  exact  ve loc i ty  m e a -  
su rement ,  automat ic  concentra t ion monitor ing,  dens i ty  and t e m p e r a t u r e  recording,  flow speed m e a s u r e -  
ment ,  e tc .  

The third chapte r  is the l a rge s t  one, and this deals  with the main  methods of examining and mo n i to r -  
ing u l t rasonic  speed in media ;  one finds he re  the f i r s t  sys t ema t i c  su rvey  of phase  m e a s u r e m e n t s ,  together  
with a c lass i f ica t ion  of phase  methods  based on fea tu res  of the appara tus  or  technique, and in addition 
s c h e m e s  for  rea l iz ing  the methods and technological  de ta i l s .  Much attention is given to the theory  and to 
the design of the bas ic  m e a s u r i n g  units,  including a design of mul t i l aye r  t r a n s d u c e r  due to the author  
which makes  it poss ib le  to moni tor  physica l  p a r a m e t e r s  under  var ious  industr ia l  conditions without con-  
tact  with the medium.  

The m a j o r  phase  methods of veloci ty  m e a s u r e m e n t  a r e  well i l lus t ra ted  by outline e lec t ron ic  c i rcu i t s  
for  va r ious  acoust ic  devices ,  together  with detai led designs  of pa r t i cu l a r  p a r t s .  

The fourth chapter  deals  with flaw detect ion by phase  methods,  as well as s t ruc tu re  moni tor ing  for  
m a t e r i a l s ,  component  s ize  m e a s u r e m e n t ,  and liquid level  moni tor ing in v e s s e l s .  H e r e  it is  pointed out 
that fu r ther  work is  needed on phase  u l t rasonic  devices  for  nondestruct ive test ing of m a t e r i a l s  and c o m -  
ponents,  since these methods a r e  not yet  suff iciently widely used in industry.  
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In the final (fifth} chapter  there  a re  detai ls  of phase  methods for  moni tor ing flow speed in liquids; the 
chap te r  deals  with the propagat ion  of u l t rasonic  waves in a moving liquid, together  with the acoust ic  and 
hydrodynamic  sources  of e r r o r s  of m e a s u r e m e n t  and methods of dealing with these,  and also some engi-  
nee r ing  methods  of designing the components  of the f lowrneters ,  which involves a unified c lass i f ica t ion  of 
s ingle-channel  and two-charne l  u l t rasonic  f lowmete rs ;  this r e q u i r e s  a considera t ion  of detai led des igns .  

The l is t  of r e f e r e n c e s  runs to 209, of which about half  a re  f r o m  foreign sou rces .  

It is r eg re t t ab le  that the number  of copies pr inted was smal l ,  and many of these  a re  going to mee t  
o r d e r s  f r o m  abroad,  so the book is a l ready  difficult to obtain for  many r e a d e r s .  For  this reason,  it should 
_~printed. 

It will be desirable for a new edition of the book to deal with the monitoring of gaseous media, with 
more details of the author's numerous devices for ultrasonic phase measurement, many of which he has 
iJmit~bd from this book, evidently on account of the need for patent protection. 

As a whole, this book is of considerable value and forms a valuable source for many specialists con- 
cerned with the use of ultrasonics in various branches of science and technology, including heat and mass 
transfer. 
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