
pregnant and lactating rats" b y  Pierre C .  
Karl i ,  "Delayed implan ta t ion  i n  m a m -
mals" b y  Rober t  K .  Enders,  "Morphol -  
ogy  and physiology o f  t h e  uteroplacental 
circulation" b y  James  D i x o n  Boyd ,  
"Uteroplacental  circulation i n  m a m -
mals" b y  C .  S idney  Burwell ,  "Pressures 
i n  t h e  fetal circulatory system o f  t h e  
sheep" b y  S.  R. M .  Reynolds,  "Distribu- 
t i o n  o f  arteries and veins i n  t h e  m a m -  
mal ian  placenta" b y  Elizabeth M .  R a m -  
sey. 

T h e s e  conferences are especially inter- 
esting, because there are interruptions 
throughout  each presentation. ~ u r t h e r -
more ,  t h e  discussions are spirited, provoc- 
ative and  frank.  A s  Fremont -Smi th  says, 
" t h e  tradit ion,  n o w  well established, that  
authori ty  carries little we igh t  in evaluat-
ing t h e  credibility o f  ideas, concepts, and 
data,  h e l p  t o  m a k e  t h e  conference a 
f o r u m  for  searching examinat ion  o f  d i f -  
ferences o f  opinion and o f  t h e  reasons 
for  contradictory experimental  results. 
Overgeneralizations are qu ick ly  m e t  w i t h  
t h e  quest ion ' w i t h  respect t o  what?' " 

T h e  discussion o f  Boyd's paper con-
cerning t h e  uteroplacental circulation 
w a s  particularly interesting t o  m e ,  bu t  
i t  is u n f a i r  t o  select a n y  o f  t h e  papers 
presented as being m o r e  wor thwhi le  t h a n  
t h e  rest. 

T h e  book  is a very  impor tan t  contribu-  
t ion  o n  t h e  subject o f  gestation. I t  is u p -  
to-date and  contains a vast a m o u n t  o f  
valuable in format ion  presented b y  ex-
perts i n  anatomy,  biological chemistry,  
physiology, cancer, biology, psychobiol- 
ogy,  zoology, embryology,  and  obstetrics 
and gynecology. I t  is a pleasure t o  read 
t h e  book ,  no t  on ly  for  its s t imulat inq 
contents, b u t  also because t h e  t y p e  is 
clear and t h e  illustrations are well  repro- 
duced .  

J. P. GREENHILL 
Department of Gynecology, Cook 
County  Graduate School of Medicine 

Expanding Universes. E .  Schriidiriger. 
Cambr idge  Universi ty  Press, C a m -
bridge, 1956. 93 pp. 10 illus. $3.50. 

T h i s  lucid series o f  lectures is con-
cerned w i t h  t h e  kinematics  o f  particles 
and  waves in a n  expanding universe. T h e  
first t w o  chapters present a n  interesting 
exposi t ion o f  t h e  geometric properties o f  
t h e  d e  Sitter universe and general spheri- 
cal spaces. V a r i o u s  representations o f  t h e  
d e  Sitter universe are compared .  Prop- 
erties o f  t h e  geodesics and  null  geodesics 
and t h e  meaning  o f  t h e  red sh i f t  o f  light 
waves are discussed. T h e  other t w o  chap- 
ters deal w i t h  a quest ion tha t  led histori- 
cally t o  t h e  deve lopment  o f  w a v e  m e -
chanics-that is, t h e  relationship be tween  
geometric optics, w a v e  optics, and  t h e  
Hamil ton-Jacobi  equation.  T h e  propa-

gation o f  waves i n  a n  expanding universe 
and t h e  concept  o f  paths along geodesics 
are examined .  T h e  discussion fol lows 
largely some research work  o f  t h e  author 
that  was  published i n  t h e  1930's. 

T h e  book  is distinguished throughout  
b y  its de l igh t fu l  clarity, its constant e m -  
phasis o n  geometric visualization and its 
unhurried style. T h i s  forms  a pleasant 
contrast t o  t h e  m o d e r n  tendency  o f  pil- 
ing  formal i sm o n  formal i sm,  and  one  
cannot h e l p  wondering whether  our con- 
tact  w i t h  physical intui t ion is no t  seri-
ously obstructed b y  t h e  m o d e r n  trend i n  
t h e  style o f  writing. 

C .  N.  YANG 
Institute for Advanced S tudy  

Engineering in History. Richard S .  
Kirby ,  S idney  W i t h i n g t o n ,  Ar thur  B.  
Darling, and Frederick G .  Kilgour.  
McGraw-Hi l l ,  N e w  Y o r k ,  1956. vi i  + 
530 pp. Illus. $8.50. 

History of American Technology. J o h n  
W .  Oliver.  Ronald  Press, N e w  Y o r k ,  
1956. $6.50. 

T h e  st imulat ing history o f  engineering 
b v  Richard S .  Kirbv  and  his  associates 
emphasizes at  all t imes  t h e  close contacts 
b e t w e e n  science and  engineering. T h e  
initiation o f  novel ty  emerges,  at  t imes ,  i n  
some practical applicat ion f o r  w h i c h  sci- 
ent i f ic  analysis finally a f fords  a general- 
ized explanation,  as i n  t h e  case o f  t h e  
suction p u m p ;  a t  t imes ,  applications 
emerge  f r o m  t h e  prior establishment o f  
a general principle, as Boyle9s law led t o  
a n  efficient use o f  steam. K e e n  perception 
o f  this  association be tween  science and 
engineering has m a d e  i t  possible for  t h e  
author5 t o  compress in to  a single v o l u m e  
a n  impressive history o f  t h e  fields o f  civil 
engineering, constr~ait ion,  transportation, 
and power engineering. 

T h e  short chapters o n  Egypt ,  Greece,  
and R o m e  emphasize t h e  dependence o f  
ancient engineering o n  massed h u m a n  
labor, despite t h e  emergence o f  t w o  types 
o f  water  whee l  toward t h e  close o f  t h e  
pre-Christian era. T h e  generalized use o f  
water  and wind  mil ls  i n  t h e  M i d d l e  Ages 
is characterized as a revolut ion i n  power,  
w h i c h  laid t h e  foundations o f  a n e w  
economy.  T h e  deve lopment  o f  science, 
beginning w i t h  Leonardo da  V i n c i ,  freed 
engineering f r o m  t h e  l imitat ions o f  m e r e  
empiricism in t h e  use o f  pressure m e d i a ,  
mak ing  possible a further advance i n  t h e  
power economy.  

T h e  deve lopment  o f  stone work  is cov- 
ered step b y  step f r o m  t h e  R o m a n  arch 
through  t h e  Goth ic .  I n  bridge design, t h e  
use o f  wood led t o  truss designs as early 
as Palladio, and this  innovation,  o f  
course, c a m e  t o  have special significance 
w h e n  iron and steel became available. 
T h e  history o f  s team transportation o n  

land and water is remarkable for  its c o m -  
pactness and comprehensiveness. T h e  
outstanding features o f  t h e  later chapters 
are t h e  account  o f  t h e  electric industries, 
t h e  techniques o f  caisson w o r k ,  tunneling 
shields, and suspension bridges. 

Despite  t h e  w i d e  range o f  material ,  
t h e  narrative has a structure tha t  is v iv -  
id ly  f e l t  and m o v e s  w i t h  such  vigor that  
i t  is hard t o  lay  t h e  book d o w n .  I t  is a 
fine achievement  i n  historical wri t ing.  

T h e  study o f  Amer ican  technology b y  
J o h n  W . Ol iver  is unusual because o f  t h c  
emphasis  o n  t h e  in t imate  relationships 
be tween  science, technology,  and culture. 
A l though  n e w  discoveries in science and 
m a j o r  inventions are fu l ly  appreciated,  
m u c h  at tent ion is given t o  t h e  d i f fus ion  o f  
scientific and technical knowledge b y  
scientific societies and  t o  modif icat ions o f  
engineering practice. T h e  narrative i5 
divided in to  four  periods: 1607-1 789. 
1789-1865, 1865-1900, and 1900 t o  t h c  
present. For each  period, t h e  technical 
features o f  production and communica-  
t ion  are surveyed comprehensively.  Agri- 
cul ture and t h e  processing o f  agricultural 
products is, there fore ,  a n  integral part 
o f  t h e  narrative. Communica t ion ,  too,  is 
broadly conceived; i t  includes t h e  de-
ve lopment  o f  t h e  newspaper,  printing: 
paper-making,  and t h e  whole  sequence o f  
electric inventions for t h e  transmission o f  
news  and pictorial material .  

A l though  all t h e  topics i n  each period 
are fu l ly  covered,  t h e  arrangement  is no t  
stereotyped; hence ,  t h e  characteristic 
problems o f  t h e  d i f f eren t  periods are no t  
obscured b y  a rigid plan. 

T h e  deve lopment  o f  t h e  economy o f  
t h e  U n i t e d  States  is portrayed w i t h  great 
skill and wi thout  u n d u e  emphasis  o n  a n y  
single factor. T h e  book is a notable con-. 
tr ibut ion t o  t h e  economic and cultural 
history o f  t h e  U n i t e d  States  and  will b e  
invaluable t o  t h e  general reader and t o  
college students. 

A s s o ~ r  PAYSON U S H E R  
Haruard University 

Yellow Fever Vaccination. W o r l d  Heal th  
Organizat ion Monograph  Series, N o .  
30. W o r l d  Heal th  Organizat ion,  G e -  
neva ,  1956 (order  f r o m  Columbia  U n i -  
versity Press, N e w  Y o r k  27). 238 pp. 
Illus. $5. 

I n  t h e  story o f  t h e  evolut ion and prac- 
tical applicat ion o f  knowledge concern-
ing yellow fever,  t h e  subject o f  vaccina- 
t ion  is a n  impor tan t  chapter and  is ~ e r y  
competen t ly  discussed i n  this monograph .  
An initial section b y  S m i t h b u r n  sets t h e  
{tage for  t h e  m o r e  technical sections that  
folIow b y  reviewing t h e  general question 
o f  t h e  i m m u n o l o g y  o f  yellow fever.  Ap-
propriately, h e  considers i n  some detail 
serological m e t h o d s  for  demonstrat ing 
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