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FOOD HABITS

IT  is no lig h t undertaking to  m ake a  scientific s tudy  
o f th e  food hab its  of a  nation , especially when 

th a t  nation  is a t  war and  is sending vast quantities 
of its  basic foods to  its  allies in a  world w hich is also 
a t  w ar. T he U nited  S tates Com m ittee on Food 
H ab its  is one o f tw o com m ittees se t up  in  1940 by  
th e  N ational Research Council a t  th e  request of th e  
N ational Defense Advisory Commission, as  p a r t o f 
th e  p lan  for m obilizing science for defence and  w ar 
effort. I ts  report is published under th e  title , “The 
Problem  of Changing Food H ab its” *.

The task  of th e  Com mittee was to  study  th e  psycho­
logical and  cultural p a tte rn  o f hum an nu trition , while 
th e  o ther com m ittee appoin ted  a t  th e  same tim e (the 
Food and  N u trition  Board) had  th e  ta sk  of dealing 
w ith  th e  biochemical and  physiological aspects of th is  
problem. The a im  was n o t m erely to  te ll us w hy we 
e a t w hat we do eat, b u t also to  guide th e  food hab its  
of various kinds of people in  the  direction required 
by  health  and  national and  world needs. This s tudy  
requires th e  consideration o f economics, culture, 
trad ition , agriculture, national and  individual psycho­
logy and  o ther factors w hich govern th e  consumption 
o f food by  com munities or individuals. As th e  preface 
to  th is  brochure explains, little  h ad  been done when 
th e  Com m ittee was appointed  to  s tudy  th e  relation  
of culture and  behaviour and  personal tra i ts  to  food 
habits, and  i t  had  a  pioneer job. I t  had  to  collect 
existing knowledge of w hat foods were liked and  d is­
liked  b y  different k inds o f people, to  stim ulate 
research and  to  be ready  to  advise. D r. Carl E . 
Guthe, th e  chairm an, contributes a  detailed h isto ry  
of th e  Com mittee, an d  Miss M argaret Mead, th e  
executive secretary, reviews th e  work done.

One of th e  Com m ittee’s first tasks was to  organize 
th e  mass o f existing knowledge, w hich ranged from 
studies o f soil agronomy to  studies of historically 
changing diets, th e  relationship between purchasing 
power an d  foods eaten, th e  rela tion  o f learning to  
ea t w ith  other types of learning and  such medical 
d a ta  as those supplied by  th e  study  of gastro-intestinal 
diseases and  o ther illnesses w hich profoundly affect 
food consum ption. A t th e  same tim e new m ethods 
of acquiring fu rther knowledge had  to  be devised. 
The s tudy  had  to  be world-wide, and  th e  effects of 
lend-lease and  nu tritional relief of other countries 
h ad  to  be included. G ifts o f w hite flour for th e  relief 
of fam ine m ight, for example, inculcate in  a  popula­
tio n  accustomed to  ea t whole grains a  h ab it which 
would have disastrous effects on th e ir  health  in  th e  
fu ture. The w ay in  w hich foods substitu ted  in  w ar­
tim e for norm al ones are presented m ay  affect th e  
post-w ar acceptance of those foods. The enforcement 
of nu tritional standards m ay have all kinds o f 
repercussions. T he giving o f emergency food ticke ts  
to  children m ay, for example, b reak  down paren tal 
au thority , w ith  undesirable results in  com munities 
in  w hich th is  au tho rity  is trad itionally  or culturally 
strong. The whole cultural p ic ture m ust be considered

* Bull. N ational R esearch Council, No. 108: The Problem  of 
Changing Food H abits. R ep o rt o f th e  C om m ittee on Food H ab its, 
1941-1943. P p . 177. (W ashington, D .C .: N ational A cadem y of 
Sciences, 3 943.)
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before changes are introduced w hich m ay be desir­
able nu tritionally , b u t m ay be socially undesirable.

T he C om m ittee’s m ethod  has been to  approach 
th e  problem s largely th rough  th e  conceptions of 
cultural anthropology ; food hab its  were seen as “th e  
cu lturally  standard ized  set o f behaviours in  regard  
to  food m anifested b y  ind iv iduals who have been 
reared  w ith in  a  given cu ltu ral tra d itio n ” . B u t these 
behaviours are related  to  o ther standardized b e­
haviours in  th e  sam e culture. Preference for m eat 
o r aversion to  m ilk  were n o t, for exam ple, trea ted  
as  isolated item s, b u t were referred to  th e  to ta l com ­
plex of behaviour w hich constitu ted  th e  food habits. 
M ethods of changing food h ab its  are sim ilarly  related  
to  psychological factors óf learning. The cultured  
individual reacts b o th  to  th e  food itself an d  to  its  
p roduction and  distribu tion .

There was no im m ediate prospect o f financing 
intensive cu ltural studies o f A m erican food habits. 
M ethods for th e  quick  appraisal o f some of th e  more 
im portan t factors w ere therefore devised b y  Prof. 
K u rt Lewin, o f Iow a S ta te  U niversity , who con tri­
bu tes a n  account o f th e  s tu d y  w hich he d irected  by  
m eans o f a  questionnaire addressed to  2,300 Iow a 
school-children and  by  interview ing housewives ; and  
D r. F rank lin  Dove devised a  m ethod of defining th e  
content an d  p a tte rn  of regional food practices. These 
studies, and  others o f resistance to  change, ra tio n a l­
izations of resistance an d  so on, have m ade i t  possible 
to  identify  various social-psychological characteristics 
of th e  A m erican food p a tte rn . Exam ples of these 
are th e  tendency, in  counties w ith  a  P u ritan  tra d i­
tion , to  use food for purposes of rew ard an d  p un ish ­
m ent ; or th e  conflict between th e  em phasis in  th e  
southern  U nited  S tates upon personal ta s te  ra the r 
th a n  upon hea lth  an d  d u ty , w ith  consequent ca te r­
ing for th e  ind iv idual ta stes of each m em ber of th e  
fam ily ; and  th e  em phasis in  th e  no rth  upon “m oral 
overhauling” of th e  behaviour of each m em ber of 
th e  fam ily.

S tudies o f emergency feeding showed th a t  th e  m ost 
prac tica l w ay of avoiding giving offence to  anyone 
in  a  m ixed group was to  cook single foods w ith  a  
m inim um  of seasoning and  to  serve all condim ents 
separately . The contem porary American cafeteria 
an d  m ethods of self-selection of m eals are examples 
of social in stitu tions well adap ted  to  a  v a rie ty  of 
incom patible food hab its . “The a t ti tu d e  of m any 
E uropean peasants who tre a t  bread  as sacred and 
guard  against a  single crum b falling on th e  floor has 
vanished in  a  coun try  in  w hich food was th e  ce rta in ty  
an d  m oney th e  u n ce rta in ty ” ; for, u n til  1942, very 
few Am ericans under fo rty  had  had  th e  experience of 
having m oney for food w hile th e  food was n o t o b ta in ­
able. The s tu d y  of food h ab its  is also necessary for 
th e  understanding  of subcultural groups in  th e  U nited  
S tates. To th is  subject N ata lie  F . Joffe contributes 
an  interesting paper. This aspect m ust also be 
stud ied  because th e  U n ited  S tates w ill send food to  
o ther countries, to  th e  food h ab its  of w hich these 
rations m ust be related.

The s tudy  of th e  num ber, form  and  com position 
of m eals reveals som e in teresting  features. A  n u tr i­
tional su b stitu te  for m eat m ay, for example, be m ilk,

b u t culturally  th e  container m ay have been sub­
s ti tu te d  for th e  th ing  contained, so th a t  food which 
is n o t nu tritionally  a  sub stitu te  for, say, protein, may 
be accepted if  i t  is p u t on th e  tab le  in  a  casserole 
or o ther su itab ly  shaped container. I f  th e  shape and 
size of th e  container of food is so im portan t to  some 
hum an beings, th e y  would seem to  resemble some 
anim als in  th is  respect, for th e  farm er knows th a t he 
is asking for trouble if  he gives h is  pigs or hens, for 
exam ple, th e ir  food in  containers to  which they  are 
n o t accustom ed, or if  he p u ts  these containers in  a 
new  place.

Industria lists  will be interested in  th e  section which 
deals w ith  th e  effects o f altering  th e  tim e of a  meal 
or of changing th e  nam e given to  it.  Prof. Lewin, 
discussing th is  question, claims th a t  people eat 
according to  th e  clock an d  th a t ,  if  they  s ta r t  work 
a t  noon, b reakfast foods, such as fru it juice, eggs, 
cereals and  m ilk, m ay be om itted  from  th e  diet. 
Two other papers also discuss th is  and  other effects 
conditioned by  hours o f work.

Prof. Lew in’s s tudy  fu rther considers the  effects 
of shopping hab its , to  which m ust be added the 
effects o f th e  ra tio n  card, th e  queue and  sim ilar 
factors. I f  Prof. Lew in’s contention is correct th a t  
th e  person who buys th e  food controls th e  d ie t, 
increased shopping during th e  W ar by  m en or 
children m ay  affect th e  content of th e  meals con­
siderably. In  G reat B rita in  th is  conclusion will, no 
doubt, be disputed.

Prof. Lewin also provides a  discussion of m otives 
for buying different k inds of food, am ong which, of 
course, are th e  am ount of m oney available, the  price 
of foods an d  th e  conflicts between these and  other 
economic factors and  th e  ideals of hea lth  and  cultural 
trad itio n . A Czech or an  American of Czech origin 
an d  a  Negro will om it different foods as a  result of 
th e  conflict between these factors, an d  there will be 
sim ilar differences between th e  decisions of th e  Jew  
an d  th e  A m erican of German or Anglo-Saxon descent. 
M eat, concludes Prof. Lewin, is th e  “m ost typical 
husband’s food” , an d  th is  introduces another com ­
plication . F or whom in  the  fam ily is th e  food to  be 
bought ? I f  th e  husband  is a  keen gardener, as, for 
example, th e  Czech in  th e  U n ited  S tates apparen tly  
is, w ill th e  fam ily ea t m ore fresh garden produce ? 
I f  i t  is tru e  th a t  a  m an acquires h is personal food 
tastes w ith in  th e  fam ily, he will carry  these to  public 
ea ting  places and  so affect th e ir  catering. B u t it 
would be in teresting  to  find out w hether th is  often, 
or indeed ever, happens in  G reat B rita in  ; and  how 
m uch th e  home catering  can be affected by  fam ily 
experience in  a  public eating  house.

A nother series o f questions arises out of the  con­
sideration  of th e  housewife’s knowledge of cooking 
an d  food values an d  th e  degree of her influence on 
th e  hom e. Prof. Lewin suggests as a  p a rtia l explana­
tio n  of w hy we ea t w hat we do ea t th e  “channel 
theo ry” , w hich am ounts to  the  self-evident p ro­
position th a t  we do n o t ea t a t  home w hat does not 
come in to  th e  home. This forms, nevertheless, the 
basis of h is  s tudy  of how food comes to  th e  tab le and 
why. Prof. Lewin gives param ount im portance to  
th e  view th a t  once food is on th e  table, m ost of i t
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will be eaten by  some of th e  fam ily. This view also 
will be challenged by  some B ritish  au thorities. N or 
should we forget th e  im portance of th e  w ay in  w hich 
food is served. The effects, for exam ple, o f th e  
m ethod of serving i t  on individual p lates are d is ­
cussed by  th e  Com m ittee on Food H ab its , and  all of 
us have probably  suffered— or benefited—from  the  
system  of tra in ing  children to  ea t u p  w hat is on th e  
plate, w ithou t adequate consideration of w hat th e  
physiological or m ental results m ay  be.

In  a  leading artic le  in  th e  sam e issue (p. 47), The 
Lancet gives th e  sa lu tary  rem inder th a t  i t  was n o t 
science th a t  m ade our forbears hea lthy  on th e  food 
w hich they  liked ; science only enables u s to  u n d er­
stand  w hy th ey  were healthy . The p rim ary  error 
th a t  we have m ade, says Mr. F . Le Gros Clark (also 
in  the  same issue of The Lancet, p . 55), is th a t  o f 
looking upon food h ab its  as a  hea lth  problem . To 
the  public, m ilk, for exam ple, is a  beverage, an d  we 
have alm ost succeeded in  converting i t  in to  a  m ed i­
cine. N either Lord H order nor Mr. Le Gros Clark is, 
of course, seeking to  belittle  th e  value of scientific 
knowledge abou t fo o d ; th e y  are bo th , like th e  U nited  
S tates Com m ittee on F ood H ab its  an d  th e  B ritish  
Food E ducation  Society, concerned to  create a 
gradual and  irreversible change in  food preferences ; 
bu t th e  views of Lord  H order and  Mr. Le Gros Clark 
will be welcomed for th e ir  p rac tica l com mon sense.

The s tudy  of th e  influence of m ethods of p repara­
tion  of foods leads th e  inquirer in to  m any complex 
problems. The Lancet (542, A pril 22, 1944) has 
pointed ou t, in  a discussion of a  m em orandum  on 
hospital d ie t issued b y  K ing E dw ard’s H ospital 
F und  for London (1943), th a t  th e  hosp ital w ard 
offers an  unparalleled opportun ity  of giving people 
experience of th e  value of r igh tly  chosen and  properly 
prepared food. The K ing ’s F u n d  m em orandum  lays 
down the  principle th a t  th e  food service of a  hospital 
should be one of its  essential rem edial services ; and  
most of us will agree. The rem arkably  good recipes 
for w ar cookery issued in  G reat B rita in  b y  th e  
M inistry of Food and  other agencies during th e  W ar 
have tau g h t th e  people a  g reat deal abou t th e  choice 
and preparation  of m eals w hich are bo th  adequate 
and  appetizing. Lord H order, in  h is  address to  th e  
Food E ducation  Society last Ju n e  (see The Lancet, 53, 
Ju ly  8, 1944), has rem inded us th a t  th e  science of 
n u tritio n  is a  young one and  th a t  we should n o t 
s tra in  too far th e  few facts of w hich we seem certain . 
Balance th e  day’s d ie t, by  all m eans, he says, b u t 
i t  is n o t necessary to  balance th e  individual meal. 
H e also said  wise th ings abou t w hite and  other k inds 
of bread.

The m any other questions raised  by  th e  A m erican 
report cannot be discussed here. I t  is already possible, 
says Miss Mead, to  pred ic t th e  general lines which 
resistance to , or acceptance of, proposed changes in  
food hab its  will follow1; b u t recom m endations of 
m ethods have to  be related  to  th e  whole complex 
of th e  W ar and  to  th e  cultural, social an d  individual 
ideas abou t food of a  varie ty  of peoples. She suggests 
th a t, during th e  W ar a n d  th e  im m ediate post-w ar 
period, tw o tasks m ust be tackled. One is to  m ain ­
ta in  the  hea lth  of th e  people by  th e  skilful use of

ex isting  food supplies ; th e  o ther is to  present th e  
increased knowledge abou t th e  use of foods in  such 
a  w ay  th a t  i t  does n o t become associated w ith  w ar­
tim e deprivation  and  therefore is n o t rejected la te r 
on. The additional long-term  task , in  th e  U nited  
S tates, is to  a lte r  American food h ab its  so th a t  th ey  
are based upon a  trad itio n  w hich embodies science 
an d  y e t are sufficiently flexible to  incorporate new 
scientific results. A ltered production  an d  d istribu tion  
of foods w ill n o t b y  them selves effect th is . N or will 
a u th o rita tiv e  pronouncem ents effect i t ,  for th e y  tend  
to  breed regional conform ity ra th e r th a n  intelligent 
flexibility . The responsibility  rests on those in ­
dividuals who p lan  w hat others w ill ea t. New know ­
ledge m ust therefore be conveyed to  th e  w om an on 
th e  farm , in  th e  village an d  in  th e  c ity . Mr. Le Gros 
Clark (loc. cit.) would seek th e  po in t a t  w hich social 
preferences are m ost read ily  influenced, and  suggests 
th a t  th e  school canteen, aided  by  com m ittees of 
paren ts, could be developed gradually  in to  an  in s titu ­
tio n  for th e  education  of public  tastes. The pressing 
need, w rites Miss M argaret Mead, is for th e  in teg ra­
tio n  of th e  techniques w hich have been devised for 
dealing w ith  various aspects of these problem s.

ENGLISH AGRICULTURE, NOW  
AND AFTERWARDS

(1) The Farm in the Fen
B y A lan Bloom. P p . 192+ 20 plates. (L o n d o n : 
F aber and  Faber, L td ., 1944.) 10s. 6d. net.

(2) This Farming Business
B y F ra n k  Sykes. P p . 160 +  8 p lates. (L ondon: 
F aber an d  F aber, L td ., 1944.) 8s. 6d. net.

FO RTU N A TELY  for th e  countryside of E ngland, 
there have always been m en who have fe lt the  

urge to  reclaim  heaths, moors and  w astelands and  
bring them  in to  agricultural use. R eclam ation w ent 
on vigorously during th e  Napoleonic W ars, during th e  
W ar of 1914-18, and  during th e  presen t W ar ; i t  has 
h itherto  been essentially an  em ergency activ ity . 
U nfortunately , a  g reat deal o f the  land  th u s brought 
in to  cu ltivation  has been allowed to  go derelict again, 
so th a t  th e  whole of th e  cap ita l em barked has been 
lost. R eclam ation on th e  grand scale has been 
undertaken  during th e  present W ar an d  a fascinating 
account o f one of these enterprises has now been 
published.

Mr. A lan Bloom is a  born reclaim er. H e began as 
a  nurserym an producing flowering p lan ts  for gardens, 
an d  having had  difficulties owing to  dryness of his 
soil, he looked o u t for a  fen-land farm  to  w hich he 
m ight transfer the  m oisture-loving varieties. In
1939 he found a  farm  in the  Burwell F en  which was 
certain ly  n o t sho rt of w ater ; i t  had , however, been 
bad ly  ru n  down. N ex t to  i t  lay  A dventurers Fen, 
which, though  a t  one tim e cu ltivated , had  long since 
been abandoned, an d  h ad  reverted  to  a  water-logged 
w aste. I t  was a  fam iliar story . U n til recently, 
drainage had  been th e  responsibility o f a  num ber of 
small local bodies, none o f them  possessing resources 
or power to  do th e  w ork properly  ; as th e  farm s fell 
in  value, so the ir resources dwindled and  less an d  less 
drainage could be a ttem p ted . Seeing th e  hopeless­
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ness o f th e  situation , some o f th e  owners leased ou t 
the ir land  to  tu r f  diggers, who le ft th e  surface so 
bad ly  p itted  an d  lowered th a t  an y  fa in t chance of 
restoration  to  agriculture vanished.

Mr. Bloom was fo rtuna te  in  beginning w ork in  1939, 
w hen th e  th re a t o f w ar compelled th e  G overnm ent to  
increase th e  o u tp u t o f food. H is financial difficulties 
disappeared when th e  W ar A gricultural Executive 
Com m ittee n o t only ensured th e  proper drainage of 
his farm  of tw o hundred  acres b u t also appoin ted  him  
its  agent to  reclaim  ano ther tw o hundred  an d  eighty- 
six acres o f A dventurers Fen.

Mr. Bloom has a  keen sense of detail an d  describes 
v ividly th e  draining an d  th e  ditching ; th e  w ork was 
n o t w ithout danger, and, indeed, one m an lost his 
life th rough  th e  caving in  of p ea t and  m ud, which 
engulfed h im  ; a  horse also was lost an d  tw o trac to rs  
only narrow ly escaped. T he rem oval o f th e  w ater 
was followed by  th e  clearing of th e  scrub grow th and  
by  such levelling as was possible. The land was then  
ready  for ploughing, b u t ano ther difficulty was m e t : 
buried in  th e  fen ju s t below th e  surface were num bers 
o f oaks, ranging u p  to  50 ft. or m ore in length, and , 
o f course, very  heavy. M uch labour an d  ingenuity  
were expended in  getting  these out. F inally  th e  land 
was sufficiently friable to  allow of cultivation.

The crops grown were w heat, sugar beet, potatoes 
an d  sm aller areas of peas, feeding linseed, buckw heat, 
etc. Only little  grass could be k ep t for th e  cattle. 
T he soil lacks phosphate, w hich so far cannot fully 
be supplied ; i t  shows signs of m anganese deficiency ; 
i t  would be interesting to  know w hether there is a  
copper deficiency as in  som ew hat sim ilar soils in 
H olland an d  N orth  Germany.

I n  th e  end a  considerable am ount of food was 
p ro d u ce d ; i t  was so bad ly  needed th a t  th e  cost did 
n o t m a tte r. The land, too, is back  in to  proper shape 
for farm ing, though, o f course, i t  will always need 
precautions against weeds, against w ind erosion, and  
against flood and  fire. B u t, as s ta ted  above, th is 
k ind  o f th ing  has been done before. W ill A dven­
tu re rs  F en  revert once m ore to  th e  w ild a fte r th is  W ar 
is ended, an d  th e  g rea t cost o f reclam ation sim ply 
be lost ? The difficulties of keeping reclaim ed land 
in  cu ltivation  were ab ly  discussed by  D r. C. S. Orwin 
some years ago in his account o f th e  reclam ation of 
Exm oor forest. They are  great, b u t th ey  are n o t 
insurm ountable, an d  i t  is devoutly  to  be hoped th a t  
th e  prodigious am ount o f labour an d  m oney expended 
in  land  reclam ation during these p as t few years will 
n o t be wasted.

The second book on our list is also a  record of 
splendid achievem ent in  food production, b u t in  very  
different circum stances. Mr. Sykes, like Mr. Bloom, 
cam e new to  farm ing an d  proved  to  have a  g rea t 
flair for it. I n  1927 he took  over th e  tenancy  of 
1,200 acres o f com - an d  dow nland near Salisbury. 
P rio r to  1914 it  had  m ain ta ined  four flocks of sheep 
an d  em ployed a  sta ff o f tw en ty  m e n ; th en  during 
th e  W ar years o f 1914—18 there had  been m uch 
ploughing up  an d  com  growing : th e  p roductiv ity  
u ltim ately  fell so m uch th a t  th e  farm  had  to  be 
abandoned. Mr. Sykes began b y  laying i t  down to  
grass on which he k ep t Cheviot ewes and  dairy  heifers 
an d  so was able to  m ake a  living for him self an d  the  
few m en still retained. L ater he took  ano ther 
sim ilar farm . B y  1935 prices were recovering and 
he was able to  im prove his system : he had  been 
im pressed by  w hat he had  read  abou t th e  advantages 
o f breaking up  and  reseeding pastures ; he tried  the 
m ethod and  found th a t  i t  succeeded. So he decided

to  ad o p t ley farm ing, an d  as the  na tu ra l conditions 
are suitable he has been able greatly  to  increase his 
o u tp u t o f food in  consequence.

Mr. Sykes briefly b u t ab ly  sum m arizes his m ethods, 
an d  th e  book is a  valuable guide to  any  young farm er 
on chalk soils. F o r seeding the  ley he uses a  m ixture 
of A berystw yth  rye  grass (16 lb. per acre »S'23) and 
w hite clover (2 lb. *S'100) on good land, while for poor 
hill land  he adds 5 lb. per acre cocksfoot. H e grazes 
th e  herbage in th e  first year an d  cuts it  for hay  in the 
se co n d ; he ploughs up  directly  the re  is any  sign of 
th e  appearance o f tu rf. This is done in  au tum n, and 
w heat is sown im m ediately w ithou t an y  break  for a  
bas ta rd  fallow, of which he does n o t approve. A 
good crop can be obtained relatively  cheaply—about 
£2 per quarte r a t  presen t prices. B u t a  second crop 
o f w heat on th e  sam e land  costs m uch m ore to  
produce, an d  Mr. Sykes brings ou t clearly th e  steep 
rise in  cost as the  o u tp u t o f w heat is increased. Like 
m any  o ther farm ers, he wishes there was a  good 
au tu m n  barley. H e has considerable fa ith  in  flax, 
b u t n o t m uch in  sugar beet which, in  his view, could 
never s tan d  against sugar cane in  free com petition. 
P o ta toes he regards as a  crop for th e  specialist, owing 
to  th e  ex ten t to  which it  is becoming mechanized ; 
m arket-garden crops are beginning to  in terest him, 
b u t he prefers to  say little  abou t them  a t  present.

Mr. Sykes sets ou t his views on th e  fu tu re  of B ritish 
farm ing. The presen t enorm ous o u tp u t o f food from 
our farm s is, o f course, being achieved regardless of 
c o s t : Mr. Sykes s ta tes th a t  th e  only business p a rt 
o f farm ing now is filling up  forms and  keeping the 
In land  R evenue a t  a rm ’s length. B u t i t  will not 
always be so, an d  before long th e  cry  will be for 
cheaper food. Mr. Sykes adm its th a t  we could no t 
com pletely feed ourselves so cheaply as we could 
im port th e  food, b u t he th inks th a t  w heat production 
a t  some level between pre-w ar and  present ou tpu t 
could be m ain ta ined  a t  a  contract price of 50s. per 
quarte r, th e  w age-rate being as a t  present. B u t the 
B ritish  com -grower cannot s tan d  up  against the 
com petition of soil exploiters, o r o f subsidized 
im ports.

Milk is likely to  rem ain one of the  leading farm  
products, an d  Mr. Sykes has m uch to  say abou t its 
production in  greater q uan tity , in  cleaner sta te , and  a t 
lower cost. The present average annual o u tp u t per 
cow he p u ts  a t  400 gallons, b u t th is could be greatly  
increased ; 1,000  gallons is n o t an  uncom mon yield. 
The trouble is th a t  m ilk yield is inherited from  the 
sire, and  few recorded sires are  available. I f  artificial 
insem ination were adopted  m uch b e tte r use could be 
m ade of them . H e has m uch to  say  abou t th e  w ork­
ing of th e  ‘clean m ilk’ cam paign, tuberculin  testing, 
a tte s ted  and  accredited herds, etc. On individual 
farm s im provem ent has been effected, b u t the  con­
sum er (who paid  the  cost) gained little  because 
unclean m ilk got m ixed in  during transport. Three 
diseases, tuberculosis, m astitis and  contagious abor­
tion , p lay  havoc w ith  our dairy  herds, and  he pu ts 
th e  average life o f th e  dairy  cow in the  milking herd 
a t  only tw o or th ree years. (The usual figure is 
higher.) W idespread im provem ent is difficult be­
cause ‘reactors’ are often sent to  m arket and  bought 
b y  some o ther dairy  farm er looking for a  ‘bargain’. 
One of th e  g reat advantages of dairy  farm ing is th a t 
i t  is well suited  to  the  sm all farm er—and  E ngland is 
an d  always has been a  land of small farms.

Ley farm ing would also im prove our capacity  for 
lam b production, and  i t  should be possible to  carry  
one ewe to  th e  acre. On th e  other hand, Mr. Sykes
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is no t sure th a t  our pre-w ar o u tp u t o f pou ltry  an d  
eggs can be m aintained a t  any th ing  like pre-w ar 
prices. The conditions were ra th e r  special an d  m ay 
not recur. O ur farm ers were guaran teed  45s. per 
quarter to  produce w heat. B u t foreign w heat w as 
coming on to  the  m arke t a t  m uch lower ra tes. Mr. 
Sykes sta tes th a t  F rench  w heat, for w hich th e  F rench  
Government had  paid  th e  F rench  peasan t 60s., was 
sold in E ngland  a t  18s. per quarte r. M uch of i t  was 
bought b y  poultry-keepers an d  converted in to  cheap 
eggs. However, w ith  m ore folding of p ou ltry  on the  
farms, an d  b e tte r  arrangem ents for collecting, 
grading an d  storing  th e  eggs, Mr. Sykes th inks th a t  
a good and  regular supply  of pou ltry  products can 
be assured.

Mr. Sykes is no advocate of self-sufficiency, b u t he 
considers th a t  im ports should be controlled b y  an  
im port board. U nder th is  w ould function production 
boards for th e  different farm  products on which would 
be represented producers, retailers an d  consumers : 
these boards would fix prices an d  production  levels, 
improve th e  quality  an d  th e  m arketing  of th e  p ro ­
ducts. A national m arketing  board  would correlate 
their work. H e does no t, however, wish to  see th e  
W ar A gricultural Com mittees continue in  existence, 
still less does he w ant control by  officials. The poor 
farmer m ust obviously be elim inated, b u t th is  will 
proceed au tom atically  if  th e  production  boards insist 
on adequate standards of quality  : to  these th e  poor 
farmer never could conform.

The book is refreshing an d  full o f good points. A 
few slips in  th e  chapter on m anuring should be cor­
rected if  ano ther edition is p rin ted .

A w ord o f praise is due to  th e  publishers, who in 
spite of w ar-tim e difficulties have presented bo th  
books in  very  a ttrac tiv e  form  an d  furnished some 
adm irable illustrations. E . J o h n  R u s s e l l .

ECONOMIC STUDY OF PLANNING
The Road to Serfdom
By F. A. H ayek. P p . v iii+ 184 . (London : George 
Routledge an d  Sons, L td ., 1944.) 10s. 6d. net.

TH E R E  are some who regard th is  W ar as liable to  
become economically a  w ar against th e  m iddle 
class, as indeed th e  W ar o f 1914-18 was as touching 

the m iddle classes in Germ any. E ven  were th is  the  
case I  do n o t know th a t  i t  would g rea tly  aw aken m y 
sym pathy. B y  th e ir  chauvinistic short-sightedness 
they have ‘asked for’ the ir own extinction. They 
correspond to  th e  national phase in  hum an develop­
m ent. T hey m ade th e  N ational S ta te  an d  will perish 
w ith it. However, Prof. H ayek  undertakes to  show 
us th e  w ay by  which th e y  an d  others will trave l to  
th a t  to ta l servile S tate , w hich he, along w ith  D r. 
Friedm ann, sees as th e  n ex t phase.

Prof. H ayek  does a n  excellent piece o f w ork on th e  
analytical side. P rim arily  an  economic s tu d y  o f 
w hat is involved in  ‘planning for all’, i t  has some of 
th e  som bre quality  w hich distinguished O tto  von 
Seeck’s g reat s tu d y  o f ‘th e  ro ttin g  aw ay o f th e  b es t’ a t  
the  tim e of the  m iddle R om an Em pire. The aristo ­
cratic quality  o f liberty , such as Signor Croce applauds, 
is a t  a  discount. Prof. H ayek  rem inds Englishm en 
of the ir own distinctive trad itio n  in  w hich th ey  have 
now lost confidence. H e quotes M ilton : “T hey  who 
seek nothing b u t th e ir  own ju s t liberty  have always 
the  righ t to  w in i t” . M ilton adds, “w herever th ey  
have th e  power” . H e indicts Profs. Laski, M annheim

an d  Carr as “ th e  to ta litarians in  our m idst” , an d  he 
doubtless would add  o ther nam es such as those of 
Messrs. Crowther, H aldane, B ernal, S trachey et a,l. 
Econom ically Prof. H ayek  points o u t th a t  planning 
of production m eans planning o f consum ption and  of 
“ the  m eans o f all our ends” ; th a t  when a  m an’s life 
is so p lanned  he loses his economic liberty , n o t some­
tim es, as under cap ita list unem ploym ent, b u t always. 
W hen m ateria l life is controlled, as th e  Socialists 
also have said, political liberty  is an  em pty  nam e. 
Jo h n  Sm ith is one forty-m illionth of a  sovereign and 
one whole slave. The ab s tra c t ru le o f law departs and  
th e  ty rannous ‘ru le of m en’, th e  H itlerite-S talin ist 
adm inistra tive S tate , arrives, in  which law is subject 
to  considerations o f particu la r effects, raison d ’ita t 
and  bureaucratic convenience. In stead  of a  m an 
planning his own life, i t  is p lanned for him  (so m uch 
m ore ‘efficiently’) by  th e  S tate . H e is allocated a  
‘s ta tu s ’, as in  th e  la te r socialist days o f th e  R om an 
Em pire. As, indeed, A ristotle said was inevitable, 
“ a  dem ocracy m ay se t up  th e  m ost com plete despot­
ism  im aginable” .

W here Prof. H ayek, D r. E rich  From m , P ete r 
D rucker an d  (if I  m ay  m ention him  in  th e  sam e 
b reath) Prof. M annheim  are w eak is on th e  construc­
tive  side. P rof. H ayek  agrees w ith  the  M arxists th a t  
p lanning m ust be all o r nothing. H e therefore w ants 
laisser-faire an d  recognition of “m oney as one of 
th e  g rea test instrum ents o f freedom ” . In  Prof. 
M annheim ’s m iddling position th a t  we can  “p lan  for 
freedom ” , he sees only words. I  have objected to  
th is  M arxist ‘die-hardism ’, and  I  agree no m ore w ith  
Prof. H ayek  or w ith  Mr. Belloc, whom  he cites. H is 
is th e  old argum ent o f Locke (and Hegel) th a t  p rivate  
p roperty  is m orally necessary, for those who have got 
it, as a  ‘defence of personality’. This is very  tru e  
b u t n o t tru e  enough. Those who control th e  economic 
p lan  can persecute, even to  d ea th  by  s ta rva tion— 
“who does n o t obey shall n o t e a t” ; y e t th e  final 
liberty  rem ains spiritual an d  includes th e  power to  
refuse co-operation. The poin t is m ore th an  academic. 
I t  is being dem onstrated  b y  G andhi to-day, an d  by  
th e  D anes on strike in  Copenhagen. I t  is tru e  th a t  
G andhi only confronts th e  B ritish  R a j, full o f Vic­
to rian  m oral inhibitions, an d  n o t th e  ty ran n y  o f th e  
m odem  to ta lita rian  S ta te  ; b u t th e  sam e m ethods 
w ould probably  apply.

T he m ass o f m en to lera te  m ore readily  d ea th  in 
w ar th a n  unem ploym ent. There is nothing fine in  
unem ploym ent. I t  m ay  well be true , as D r. F rom m  
suggests, th a t  th e  m ass o f  m en (perhaps unlike th e  
Am erican pioneers) far prefer security  to  liberty , of 
w hich th ey  are no little  afraid. The record of h isto ry  
seems to  bear th is  ou t. I t  m ay  be bad  for progress 
th a t  th is should be so, b u t progress was always, as 
Mill said, o f a  few. If, however, we decide deliber­
a te ly  to  m ove for a  civilization less dom inated b y  
large-scale heavy  industry  an d  m ore b y  peasan t 
farm ing, th e n  th e  quite inevitable tendency in  m achine 
industry  to  p lan  for security  will be th ru s t in to  a  
m ore proper perspective against th e  freedom of th e  
sm all owner. The real enem y here lies in  w ar, w ith  
its  tendency to  subordinate all to  to ta lita rian  p lan ­
ning, even architecture, even child-bearing. Con­
versely we discover th e  im perative necessity for 
liberty  o f peace—n o t th is  or th a t  political gadget b u t, 
as G andhi has insisted, ac tual peace—shall we say th e  
fla t refusal in  th e  fu tu re  to  fight either th e  U.S.A. or 
th e  U .S.S .R . 1 T he M aster o f Balliol has described 
th e  prescription of Prof. H ayek  and  those who th ink  
w ith  h im  as th e  certain  recipe for revolution. Man,
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being m ade as he is, he is n o t a  liberty  lover except in 
qu ite  small doses. I  agree w ith  D r. L indsay. B u t I  
subm it th a t  th e  M ahatm a sees fu rth e r th a n  either 
o f them . A t least th e  Ind ian  experim ent rem ains 
one of th e  few radical ones, th a t  escapes from  th e  
compulsions of dom ination-politics, in  our days. I  
cannot conclude w ithou t no ting  Prof. H ayek ’s 
support of th a t  federal union of th e  whole W est, w ith  
an  Anglo-Saxon nucleus, w hich I  have urged for 
m any  years an d  which now also receives th e  support 
of Mr. W alter L ippm ann in  his “W ar Aims” .

G e o r g e  C a t l i n .

CERAMICS AS INSULATING 
MATERIALS

Porcelain and other Ceramic Insulating Materials 
B y D r. E rn s t R osenthal. Vol. 1 : R aw  M aterials, 
M anufacturing Processes, Testing and  C haracteris­
tics. P p . x ii-f  287. (London : C hapm an and  H all, 
L td ., 1944.) 28s. net.

T H E  p o tte ry  industry  is alm ost virgin te rrito ry  
for th e  w orker in  applied science. D espite th e  
trails blazed by  J .  W. Mellor in G reat B rita in  and

H . Seger in  Germ any, there are still w ide trac ts  
qu ite unexplored. There is still no institu tion  of 
university  s ta tu s  in  G reat B rita in  offering a  full­
tim e course in ceramics, and  the  num ber of qualified 
chem ists and  physicists engaged in  th e  p o tte ry  
industry  together scarcely exceeds a  baker’s dozen. 
Things seem to  be som ew hat b e tte r  in  th e  U nited  
S tates, and  there is a  num ber of universities and 
S ta te  colleges a t  w hich full-tim e courses m ay  be 
followed and  degrees obtained in  ceramics, usually  
in  th e  engineering departm en t. F aced w ith  th is 
position, th e  prospective w riter o f a  book dealing 
w ith  th e  scientific and  technical aspects o f th e  m anu­
fac tu re  an d  applications of p o tte ry  m ust choose 
betw een tw o alternatives : e ither he w rites for the  
ceram ist an d  accepts th e  joy  of w riting  as his m ain 
recompense, or he seeks to  w rite a  popular work, 
broadening th e  range and  alm ost inev itab ly  lowering 
th e  level. D r. R osenthal has nea tly  avoided th is  
dilem m a by  w riting a  book on ceramics, n o t prim arily  
for th e  po tte r, b u t for th e  m uch m ore ubiquitous 
engineer.

The book constitu tes a  rem arkable tour de force for 
a  m an  of science w riting in  an  adop ted  tongue. 
Com paratively little  trace  o f foreign term s rem ains, 
though  th e  absence of hyphens causes th e  phrase 
“felspar containing s te a tite” to  m ean ju s t th e  oppo­
site  o f w hat th e  au tho r in tends it  to  convey, an d  th e  
extension of th is  form  to  “each clay substance con­
ta in ing  m ateria l” is likely to  bewilder th e  average 
English reader u n til he has had  tim e to  so rt i t  out. 
These constructions and  some m istranslations, such 
as p recip ita tion  for sedim ent, subsequent for con­
secutive, compressor for press, feldspatic for felspathic, 
an d  ta lcum  (though n o t invariably) for talc, m ight 
well have been elim inated by  m ore conscientious 
proof-reading. A few misspellings have crept in  by  
th e  sam e door, though  “vacuum  plugging” is obviously 
an  invention of th e  p rin te r’s devil.

W here num erical d a ta  are given, th e  au th o r has 
apparen tly  taken  over w ithout conversion th e  un its  
adop ted  in th e  original publication, th u s  compelling 
th e  reader to  do a  fa ir am ount o f m ental arithm etic  
if  he wishes to  com pare th e  figures given in  different

tables. Still m ore d isturbing to  the  p edan t will be th e  
scan t a tten tio n  which has been paid  to  uniform ity 
an d  accuracy in  th e  dimensions of physical qu an ti­
ties. Im p ac t streng th  appears a t  least once as cm. 
per kg., while in  th e  footnote to  a  tab le  of tensile 
strengths we learn th a t  100 lb. per in .a =  70-3 gm. 
per cm. or 7 -03 kgm . per cm .2. Power factor is sta ted  
to  be expressed as cos 8= sin 8 (though given correctly 
la ter), an d  phase angle between curren t and voltage 
as 90 per cent. W e are inform ed th a t  therm al 
conductiv ity  of ceramic m aterials is usually 
expressed in  K . cal. per m . 2 h . °C. on the  Continent, 
an d  in  Cal. per sec. per cm . 2 per °C. in American 
lite ra tu re  ; b u t th e  varian ts  K . cal. per m . 2 per h. 
°C. an d  W atts  Cm .-'1 (deg. C ent.)-1 also occur in the 
book.

The s ta tem en t th a t  slop stone a t  26 oz. per p in t 
contains 18-33 lb. stone per peck is an  obvious 
arithm etical slip, b u t th e  B rongniart form ula looks 
strange w ith  th e  plus an d  m ultiplication signs in te r­
posed. As the  whole basis of body compounding by 
th e  w et m ethod depends on an  accurate knowledge 
o f specific g rav ity  (p in t weight) one surmises th a t  th e  
slip m aker whose p in t m easure held approximately 
20  oz. would soon be parting  w ith his can or his job. 
T he m ineralogist will be surprised to  read th a t  
calcium  carbonate occurs in  N atu re  as whiting. 
F lin t as a  general te rm  for silica is American ra th e r 
th a n  B ritish  practice. Photom icrographs are m ostly 
called m icrophotographs in  the  book—a common 
error.

All too  frequent blemishes of th e  type  indicated 
above should n o t blind th e  reader to  th e  m erits o f 
th e  book ; i t  contains too  m uch of value to  be 
ligh tly  dismissed. The au th o r’s wide experience 
b o th  as investigator an d  m anufacturer invests w hat 
he has to  say  w ith  au tho rity , an d  th e  persistent reader 
will be well rew arded for his pains. Chemical and 
physical formulae have been reduced to  a  m inim um . 
The engineer w ith  even a  sm attering  of chem istry will 
find no insurm ountable barriers, while a t  least 75 per­
cen t o f th e  book will be com prehensible to  95 per 
cen t o f po tters. E very  po tte ry  m anufacturer in te r­
ested  in v itreous bodies o r tunnel oven firing, to  
m ention only two ‘actualities’, would be well advised 
to  read  it. There are  few ready-m ade recipes for 
bodies or glazes, and  no specification of the  idea! 
tu n n e l oven, b u t m uch thought-provoking discussion 
o f principles and  practice.

E ach  m ateria l has its own characteristic lim ita­
tions and  possibilities which, in  tu rn , influence design. 
The engineer who th inks th a t  ceramic products m ight 
provide th e  answer to  some of his problem s should 
consult th e  ceram ist a t  an  early  stage in  developm ent. 
In  th is  connexion the  sections dealing w ith  shaping 
m ethods an d  tolerances will be of in terest. Though 
n o t s ta ted  explicitly, th e  book is prim arily  addressed 
to  electrical engineers. I t  can, however, be heartily  
recom m ended to  engineers in general (the chemical 
engineer is apparen tly  to  be catered for in a  subse­
quen t volume), m any  o f whom would probably  be 
surprised to  see the  num erous photographs of ceramic 
products in  th e  book—some small and  com plicated, 
others large an d  evidently  extrem ely robust.

In  th e  preface to  his book D r. R osenthal expresses 
th e  view th a t  ceramics could fu rthe r advance indus­
tr ia l progress if  the ir excellent technical characteris­
tics were m ore generally known. Is  i t  too m uch to  
hope th a t  th is view will be shared by  those responsible 
for rebuilding an d  rehousing schemes ?

M a r c u s  F r a n c i s .
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LITERATURE AND SCIENCE
Science and Criticism
The H um anistic T radition  in C ontem porary Thought. 
By H erbert J .  Muller. (Dwight H arring ton  Terry  
Foundation : Lectures on Religion in  th e  L ight Of 
Science and  Philosophy.) P p . x iv + 3 0 3 . (New 
Haven, Conn. : Yale U niversity  Press ; London : 
Oxford U niversity  Press, 1943.) 25s. net.

PRO F. M U LLER , who is a  professor o f English, is 
pertu rbed  a t  th e  incoherence and  lack of s ta n d ­

ards in  m odern litera tu re  and  m odern life ; as well 
lie m ay  be. H e here expounds an d  criticizes (with 
good knowledge, sound sense and  a  p re tty  w it) m any 
recent scientific theories in  all branches, apparen tly  
because he th inks a  b e tte r knowledge of them  would 
improve literary  standards. I t  is alm ost as though 
he though t “M acbeth” would be im proved b y  sub­
stitu ting  th ree psycho-analysts for th e  witches, or 
“Paradise L ost” by  introducing E inste in ’s theory  and 
the expanding universe.

Perhaps th is is a  parody  of Prof. M uller’s in ­
tentions. H e says him self th a t  he has tried  “ to 
m ake really available, for the  purposes of literary  
criticism, the  revolutionary findings in  th e  n a tu ra l 
and social sciences, w ith  which critics are generally 
familiar b u t of which they  m ake only superficial, 
incidental or erratic use” . I f  th is  m eans anything 
it can be applied to  a  concrete case. F rom  th e  preface 
to Shaw’s “D octor’s D ilem m a” i t  can be seen th a t  
his knowledge of m edical science is less th a n  super­
ficial because he misconceives th e  whole character 
of scientific investigation. Nevertheless th e  p lay  por­
trays excellently the  contrasts between the  medical 
humbug, th e  surgical ‘go-getter’ and two types of 
honest medical m an. Shaw is a  good enough 
observer to  reproduce the  general flavour of current 
medical jargon an d  th a t  was all th e  technical know­
ledge he needed. Could any  am ount of medical 
knowledge have m ade any  appreciable im provem ent ? 
As to  literary  criticism, do critics differ in  the ir 
judgm ent of th is p lay  according to  th e  ex ten t of 
their medical knowledge ? Surely th e  knowledge 
Shaw chiefly needed was of th e  difference between 
an honest m an and a  hum bug ; knowledge outside 
the scope of science. I t  is rem arkable th a t  the  
feeblest character in  th e  “D octor’s D ilem m a” is the  
young artis t, who is ju s t stock stage property .

Prof. Muller has been strongly  influenced by  the  
philosophy of Dewey an d  shares his robust good 
sense, proper suspicion of high-flown theory  and  
respect for the  factual and  concrete. B u t even m ore 
th an  Dewey he is shaky on fundam entals. Though 
he has acute criticisms to  m ake of some recent a d ­
vocates of ‘scientific hum anism ’, he seems to  share 
their inability  to  distinguish betw een m a tte rs  o f fact 
and standards or criteria of value. In  literary  critic­
ism he obviously has standards which are n o t those 
of the  average m an or the  m ajority , nor are they  
ju st expressions of p rivate  likes an d  dislikes. H e 
gives no account of his own standards, b u t i t  is clear 
(pp. 1, 47 note, 283 and  elsewhere) th a t  for h im  th ey  
are absolute. Y et, when it  comes to  o ther people’s 
absolutes and  standards, he takes a  severely ‘re la ­
tiv is t’ and  ‘n a tu ra lis t’ view, urging th a t  every 
judgm ent is rela tive to  a  particu la r concrete s itu a ­
tion, th a t  nothing has value except to  some individual 
who values it, th a t  it is difficult to  define standards 
of value, perhaps impossible. All these assertions 
are co rre c t; b u t if th ey  suffice to  dem olish other 
people’s standards th ey  demolish his own. Confusion

abou t standards seems to  be the  key to  the  w riting 
of th is book. The au tho r sees th a t  literary  judgm ents 
are too  often based on caprice or convention or 
defiance of convention th a t  is equally conventional ; 
th a t  literary  standards are hard  to  discover and  
impossible to  define. Science, on th e  o ther hand, 
seems to  possess its  own standards, definite and  
easily understood. Therefore if  only th e  literary  m an 
could borrow  scientific standards all would be well.

L ite rary  m en m ay  learn from  th is book th a t  if  
th ey  ride scientific hobby-horses th ey  do so a t  the ir 
own risk , b u t scarcely anyth ing  else. Men of science 
m ay  benefit b y  learning w hat an  intelligent, critical 
outsider th inks of some of th e ir  activities. Those 
who theorize in  th e  realm  of th e  social sciences m ay 
benefit by  some wholesome criticism.

A. D. R i t c h i e .

A TEXT-BOOK OF ZOOLOGY
Thomson’s Outlines of Zoology
Revised b y  Prof. Jam es R itchie. N in th  edition. 
P p . x ii+ 1021 . (L ondon: O xford U niversity  Press, 
1944.) 28s. net.

T H E  n in th  edition of th e  “Outlines of Zoology” 
appears a f te r  a  lapse o f fifteen years, and  is 

th e  first since Sir A rth u r Thom son’s death . In  th e  
preface, Prof. Jam es R itchie expresses his apprecia­
tio n  of th e  opportun ity  afforded to  h im  o f paying a  
tr ib u te  to  his form er teacher “by  endeavouring to  
prolong th e  usefulness o f h is widely known O utlines” . 
H e was assisted  b y  D r. Gresson an d  Mr. G. F . Friend.

In  considering a new  edition, as opposed to  a new 
book, th ree  questions confront th e  reviewer. Does 
th e  new  edition preserve th e  original character of 
th e  book ? H ave th e  em endations been fitted  into 
th e  whole so th a t  th e  balance has been preserved 
an d  overburdening o f th e  te x t avoided ? H as th e  
sub ject-m atte r been brought up  to  date  ? The o u t­
standing fea tu re  o f Sir A rth u r Thom son’s book was 
th a t  th e  blending o f anim al s truc tu re  an d  function 
w ith  a  broader ‘n a tu ra l h is to ry ’ m ade th e  book read ­
able, an d  presented th e  subject to  th e  s tuden t so 
p leasan tly  th a t  i t  encouraged h im  to  explore bo th  
th e  m ain  site  and  th e  nooks an d  corners o f th is  v as t 
field o f study. P rof. R itch ie has preserved and  
im proved th is  fea tu re  and  his re-arrangem ents do n o t 
d istu rb  th e  flow o f though t. H is em endations and  
additions concern chiefly th e  portions on cytology, 
histology, em bryology an d  palaeontology, while nearly  
a  hundred  new drawings, le tte red  w ith  com plete 
words instead o f abbreviations, have been inserted, 
or used to  replace earlier figures. All th is  has been 
done w ithout disturbance of th e  balance of th e  book.

The cytology section has been modernized ; b u t is 
i t  n o t generally recognized to -day  th a t  th e  chrom o­
somes persist th rough  th e  resting stage o f th e  nucleus ? 
In  th e  sho rt portions of chapters devoted to  em bry­
ology m ore recent w ork an d  b e tte r figures m ight have 
been u til iz e d ; for exam ple, Conklin’s researches on 
th e  origin an d  developm ent o f th e  m esoderm  in 
B ranchiostom a, an d  th e  in te rp re tation  of cinem ato­
graph  studies o f th e  prim itive streak  area in the  chick.

On th e  whole, however, th e  new  edition can be 
regarded as a  m ost successful effort. I ts  bu lk  has 
been increased only slightly  by  th e  addition  o f abou t 
fifty  pages, b u t th e  price has risen considerably. 
D espite th e  la tte r  draw back, th e  book rem ains a  rich 
source o f inform ation, an d  should prove useful to  
m any  generations of students. N. B. E a l e s .
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MEDICAL RESEARCH COUNCIL 
UNIT FOR APPLIED PSYCHOLOGY

By D r. K. J. W .  CRAIK 
Director of the Unit

T H E  Medical R esearch Council U n it for Applied 
Psychology consists a t  presen t o f eleven research 
workers who had  previously been carrying o u t 

investigations in  th e  Psychological L aboratory , 
Cambridge, principally  on problem s arising from  th e  
W ar, under th e  direction of Prof. F . C. B a rtle tt, who 
continues to  have general supervision of th e  U nit. O f 
these, six are g raduates in  psychology, four in  m edi­
cine an d  one in  physiology. U n til th e  end of the  
W ar i t  is likely th a t  w ork o f th e  ty p e  now  in hand  
will continue. This has necessarily involved p rob ­
lems largely of an  ad hoc character, undertaken  in 
response to  requests from  Service departm ents, b u t 
certa in  com mon principles have emerged, w hich m ay 
assist in  guiding a  fru itfu l approach  to  fu tu re  an d  
peace-tim e problem s. These principles are th a t  of 
su iting  th e  job  to  th e  m an, o f suiting th e  m an to  the 
job, and  o f im proving th e  m an’s perform ance.

The first involves m ainly  th e  design of instrum ents, 
m achinery, lay-out an d  illum ination of m aps, panels, 
etc. These problem s m ay be broadly  divided in to  
those o f display  an d  control. T he first te rm  is th a t  
used b y  Service scientific departm en ts to  cover th e  
m ethods b y  w hich inform ation is la id  visually  before 
an y  operator, w hether on a  m ap, a  g raph, a  cathode- 
ra y  tu b e  or a n  in strum ent panel. O ften th e  best 
ty p e  o f d isplay is a  compromise, for exam ple, between 
an  instrum ent-panel so complex th a t  its  in te rp re ta ­
tion  is slow or so sim ple th a t  i t  gives insufficient 
inform ation, or, in  th e  case of a  n ight-fighter a irc raft 
panel, so brigh tly  lit th a t  i t  dazzles th e  p ilo t or so dim  
th a t  i t  canno t be read. Psychological experim ents, 
em ploying labora to ry  sim ulations of th e  real condi­
tions, often  enable th e  optim um  ty p e  o f d isplay to  
be decided upon. E ven  where an  optim um  does n o t 
exist, a  g raph  o f th e  rela tion  between, say, th e  dis­
tan ce  of a  p lo tte r from  a  m ap an d  his accuracy in  
reading grid  references will show a  very  steep rise in  
erro r beyond a  certain  po in t, an d  th u s  indicate a  
definite p ractica l lim it to  th e  viewing distance, as in  
certain  w ork b y  D r. H . N. M ackworth. There should 
be a  g rea t deal o f scope for such w ork in  peace-tim e 
industria l design, especially in  ensuring easier opera­
tion  an d  preventing accidents, for exam ple, in  in s tru ­
m en t panels, indicators, inform ation ch arts  an d  
graphs. General principles have em erged which 
narrow  th e  field for ad hoc experim ents. E x ac t 
m ethods o f  scoring efficiency in  w ar-tasks, such as 
w atch-keeping, w hich are o f a  boring b u t responsible 
na tu re , have shown w ays o f determ ining optim al spells 
o f  work. T he effect o f discom fort, fatigue an d  noise 
on such tasks is also being studied. These techniques 
for th e  m easurem ent of hum an abilities m ay  even tu ­
ally  provide useful w ays of assessing th e  progress 
o f pa tien ts  recovering from  physical or m ental illness, 
an d  perhaps m ay  also te s t innovations introduced by  
researches in  preventive medicine.

On th e  m otor side, th e  positions, forces an d  gear­
ra tio s o f handles an d  levers on guns an d  machine- 
tools are usually  com prom ises betw een th e  factors 
o f speed an d  precision o f operation, o f sim plicity an d  
mechanical perfection or o f psychological an d  physio­
logical su itab ility . H ere, again, particu la r cases are  
being dea lt w ith  by  labora to ry  sim ulations w ith  exact 
scoring of perform ance, an d  interesting  principles of

m uscular action  an d  sensory -  m otor co-ordination are 
emerging. These studies verge on physiology and 
preventive medicine.

Sim ilar problem s arise in  industrial design (such as 
th e  handw heels on a  m achine-tool, th e  stage a t  which 
servo-m otor or rem ote control becomes necessary, 
an d  th e  m ost suitable form  for such control), while 
general principles o f use to  designers in less im portan t 
cases could be form ulated.

A ny hum an ac t can be regarded as the  result of a 
sensory -  m ental -  m otor chain of events, and  hitherto  
those in  th e  U nit who have worked on the  above 
problem s have concentrated  ra th e r on the  sensory 
an d  m otor ends of th is chain, p a rtly  because of the ir 
individual ap titudes b u t partly , perhaps, because 
these are th e  m ost fru itfu l sites for instrum ental 
modification. There is probably, however, an  in te r­
esting fu tu re  field in  th e  analysis o f th e  factors th a t 
m ake a  ta sk  in tellectually  difficult an d  have led 
industrialists to  division of labour, w ith  its advan ­
tages of increased o u tp u t an d  its disadvantages of 
boredom  and  discontent.

This approach—suiting th e  job  to  th e  m an— 
should, we feel, be explored to  th e  full, since it  pu ts 
th e  industria l Jobs necessary for im proved standards 
of living w ith in  th e  power of th e  m ajority , whereas 
psychological selection alone, especially when the 
job  has been m ade unnecessarily difficult, m ay result 
in  a  h igh ra te  o f rejection an d  unem ploym ent. There 
is, however, need for allocation o f th e  available 
workers so th a t  th ey  are given tasks for which they 
are  suited , an d  some selection where a  ta sk  is unavoid­
ab ly  difficult.

This second approach—suiting the  m an to  the  job- - 
is principally  being tackled by  a  team  under Dr. A. W. 
Heim . They are m em bers of th e  U nit, b u t are 
w orking on behalf o f th e  Industria l H ealth  Research 
B oard  of th e  Medical Research Council. They have 
devised a  b a tte ry  of te s ts  an d  standardized i t  on a 
large num ber of en tran ts  to  factories and  Governm ent 
tra in ing  centres an d  some university  undergraduates, 
an d  are  obtaining follow-ups on th e  industrial sub­
jects . This b a tte ry  contains a  paper te s t (A H i)  
consisting o f a  verbal an d  arithm etical, an d  a  visual 
p a r t  based on relations of iden tity  an d  opposition, 
analogy, com pleting series, an d  following instruc­
tions ; a  m echanical ab ility  te s t, an  inspection te s t 
consisting of m etal blocks containing small defects, 
perform ance being scored on an  accuracy index, speed 
also being reco rd ed ; some o ther perform ance tests 
resem bling factory  gauging an d  assem bly tasks, and 
th e  N ational In s titu te  o f Industria l Psychology F orm  
R elations te s t. The em phasis o f such w ork m ust 
necessarily be on individual differences in  ability, 
ra th e r  th a n  on th e  features o f a  ta sk  which m ake it  
difficult to  everyone. Research is being carried out 
on  consistency an d  valid ity  of te s t results and  of 
assessments, an d  on th e  relation  between these two 
criteria. The ex ten t to  which the  value of a  test 
depends on its  degree of analogousness and  the  
distinction  betw een differences of grade and  type, of 
ab ility  are  also being studied.

C ertain m em bers o f th e  U n it a re investigating night 
vision an d  o ther te s ts  from  th e  po in t o f view of 
selection an d  o f diagnosing vitamin-deficiency and 
disease. I t  is hoped th a t  the re  will also be some tim e 
fo r fundam ental w ork on th e  special senses. Mr. 
E . F arm er has begun a  s tu d y  of th e  capacities of 
blinded Service personnel w ith  th e  view of their 
obtain ing su itab le em ploym ent. O thers are  using 
m ethods w hich link alm ost equally w ith  bo th  the  two
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m ain approaches discussed above. F or exam ple, Miss 
M. D. Vernon is working on visual form  perception 
and m em ory w ith  th e  view bo th  of lay-out o f visual 
tasks and the  allocation of personnel, and D r. D. R . 
Davis is investigating th e  sensory m otor co-ordina­
tion  and responses of tem peram entally  different types 
of people in controlling m achinery.

The th ird  m ain approach is to  im prove th e  p er­
formance of th e  m an, either by  nu tritional m eans 
or by  m ental and  physical training. This, again, 
involves exactly  controlled experim ental te s ts  of 
sensory and m otor efficiency and  scoring of p e r­
formance. Various synthetic train ing devices have 
also been produced for Service use. Similar devices 
m ay well have a  peace-tim e app 'ication , for example, 
to  m otor-car driving or m achine-tool operation, 
where th e  novice is a p t to  injure either him self or the 
m achine and  to  gain little  insight in to  w hat he is 
doing wrong. Synthetic train ing  equipm ent w ith 
exact scoring devices can assist here ; b u t psychologi­
cal experim ents should always be undertaken  to  see 
w hether any  given trainer is in  fact saving train ing 
tim e and im proving perform ance, and  w hether it 
would do so equally well if  it were simplified, or very 
m uch b e tte r if  i t  were slightly com plicated.

All these lines of approach involve m uch sta tistica l 
work—for example, to  establish the  significance of 
the  optim um  values found for some feature of 
instrum ent design and  to  reveal th e  consistency or 
inconsistency of an  allocation te st, and  its valid ity  
as judged by  foilow-up evidence. Though m ost of 
the members do th e  sim pler s ta tistica l trea tm e n t of 
their own results, Mr. E . G. Chambers an d  Mr. J .  W . 
W hitfield help in  applying m ore com plicated m ethods 
and in the  developm ent of new ones. Mr. W hitfield is 
also institu ting  a  new  type of recording system  in a  
group of coal m ines and  two factories w ith  th e  view 
o f tracing causes o f absenteeism , sickness an d  acci­
dents. Such investigations indicate where there is a 
definite field for experim ental research in to  im proved 
equipm ent or for re-allocation or re-train ing  of 
accident-prone workers.

I t  is hoped th a t  there will be close con tac t w ith  
other bodies undertak ing  sim ilar w ork—for example, 
the N ational In s titu te  of Industria l Psychology— 
and w ith personnel m anagers, safety-officers and 
m edical officers in factories. I t  m ust be emphasized, 
however, th a t  th e  U nit is prim arily  a  research body 
and has n o t the  personnel or tim e for investigations 
of purely specific and  local in terest. Thus Dr. H eim  
has introduced, in several factories for which she 
has worked, a  scheme by  which m em bers o f her team  
inspect the  problem  and  decide w hat existing te s t 
would seem appropriate  an d  develop new  ones if 
necessary ; the  firm then  provides a  suitable person 
who is trained  for a fo rtn igh t or so a t  Cambridge, 
and returns to  the firm  to  give the  tests  and  forward 
the results a t  intervals to  Cambridge. Similarly, it 
will be impossible to  tak e  on a  large num ber of 
particu lar problem s in  display or control design ; b u t 
wherever a  problem  of wide in terest arises, or one 
involving test-m ethods which could be applied as 
rou tine elsewhere when once they  have been developed, 
the U nit is very anxious to  be of assistance to  any 
firms who raise them  ; and  it  is hoped th a t  sim ilar 
w ork m ay continue for the Services in regard  to  the ir 
more fundam ental problems. The essential th ing  is 
th a t  the scientific abilities o f the  m em bers for basic 
research which ought, sooner or later, to  have its 
effect on particu lar problem s, should n o t be sw am ped 
by  work of transito ry  and local value.

MODELS OF THE UNIVERSE AND 
COSMOLOGICAL TIME-SCALES

By Dr. G. C. McVITTIE 
King’s College, London

TH E  two time-scales, one ‘dynam ical’ and  the  
other ‘cosmological’, in troduced b y  Prof. E . A. 

Milne in to  his theory  of th e  s truc tu re  of th e  universe, 
have certain  curious biological consequences pointed  
out in Nature by  Prof. J .  B. S. H aldane1. A nother 
tim e-scale has ju s t been p u t forw ard by  Sir A rthu r 
E dd ing ton 2 on th e  basis of his unification of general 
re la tiv ity  and  quan tum  theory . I t  is therefore an  
opportune m om ent to  a tte m p t a  general survey of 
cosmological investigations and, in  particular, to  
d irect a tten tion  to  th e  very  special assum ptions on 
which the  results of such inquiries depend. I  do no t 
believe th a t  i t  is possible to  give an  accurate account 
of cosmological theory  w ithout expressing oneself to  
some ex ten t in  m athem atical term s, an d  I  tru s t th a t  
the  reader will forgive th is  necessary evil— if evil it is.

Models of the Universe
Cosmological theories, w hether connected w ith  

general, o r w ith  Milne’s kinem atical, rela tiv ity , s ta r t  
from  th e  conception of an  ideal universe which we 
shall call a  ‘model of the  universe’. E ssentially  th is 
m ay  be regarded as a  geom etrical model in which 
th e  observed aggregate o f sp iral nebulae is idealized 
in to  a  se t of m athem atical points tracing  ou t certain  
curves called ‘geodesics’ in a  4-dimensional space­
tim e. This space-tim e possesses a  ‘m etric’ o f the  
general form

{ dr2 "\
i —kr*/Ii » + r2d^ + r2sin2M 9 2 j  ( J)

H ere r, 0, 9  are space-co-ordinates, t is a  tim e-co­
ordinate*, an d  k, R 0 are  constants which, together 
w ith  th e  undeterm ined function g(i), we leave for 
la te r discussion, only rem arking here th a t  (1 ) defines 
n o t one, b u t a  whole class, o f space-tim e models.

To arrive a t  th is form ula we need no theo ry  of 
g rav itation  or of dynam ics : we require only the 
following assum ptions3. F irs t, the  aggregate of spiral 
nebulae m ust form  a  homogeneous aggregate, which 
m eans th a t  th e  nebulae m ust be uniform ly d istribu ted  
in  space a t  each ‘in s tan t’ t ; secondly, each nebula 
m ust trace ou t a geodesic of space-tim e ; and thirdly, 
these geodesics m ust form  a  ‘coherent’ set. The last 
assum ption m eans th a t  th e  aggregate of m oving 
nebulae is imagined as having had  a  continuous p as t 
histo ry  an d  n o t as having been form ed by  th e  fusion 
of tw o or more independent stream s of nebulae. In  
short, th e  m etric (1 ) is derived from  kinem atic con­
siderations together w ith  the  hypothesis o f uniform ity 
of d istribu tion  in space of th e  nebulas.

A part, however, from  differences in  the ir theories 
o f dynam ics and  gravitation , general and  kinem atical 
re la tiv ity  differ a t  th is prelim inary stage also. One 
im portan t difference is th a t  general re la tiv ity  p re­
supposes only th a t  a  model o f the  universe m ust 
possess some metric or other, th e  particu lar class of 
m etrics (1 ) holding if i t  is in  fac t th e  case th a t  the  
aggregate of nebulae satisfies th e  hom ogeneity con­
ditions set ou t above. I f  i t  should tu rn  out th a t

* P urely  a s  a  m a tte r  o f m a th em atica l convenience, t an d  r  a re  bo th  
m easured  in  th e  astronom ical u n it  o f d is tan ce , th e  parsec, which is 
3*08 x  1011 cm. The tim e in  years is t/e, w here c is th e  velocity  o f 
ligh t expressed in parsecs per year.
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these conditions are n o t satisfied a t  present or were 
no t tru e  a t  some tim e in  th e  p as t, general re la tiv ity  
would deal w ith  th e  s ituation  b y  discarding the  
models (1 ) an d  replacing them  b y  o thers correspond­
ing to  th e  non-homogeneous conditions found to  
exist. K inem atical rela tiv ity , on the  o ther hand , 
'postulates hom ogeneity as th e  intrinsic character of 
th e  aggregate, an d  so is necessarily led to  one or other 
o f th e  models (1) as th e  only possibility. A nother 
im portan t difference is th a t,  whereas in  general 
re la tiv ity  th e  path s o f all m ateria l particles are  by  
hypothesis geodesics o f space-time, in kinem atical 
re la tiv ity  only th e  p a th s  of th e  ‘particles’ represen t­
ing th e  spiral nebulae have th is  character. The p a th s  
o f ‘free’ particles are  curves of a  m ore com plicated 
type.

T he uniform ity postu late  implies th a t  th e  ‘po in ts’ 
representing th e  spiral nebulae are m athem atically  
interchangeable w ith  one another. I t  is therefore 
adm issible to  select one of them  as representative, 
an d  it  is usual to  choose th e  one a t  th e  origin, 
r  =  0, 0 =  0 , 9  =  6, and  to  regard th e  nebula it  
represents as th e  typ ical nebula from  w hich all the 
rest are being surveyed.

Multiplicity of Models
W e have already m entioned th a t  th e  general con­

siderations from  w hich th e  m etric (1 ) is derived do 
n o t define it  com pletely, so th a t  a  wide m ultip licity  
o f models is possible. This arises, first because the  
function  g(t) is n o t explicitly  obtained, th e  only 
restric tion  imposed on i t  being th a t  g(t0) =  0 , where 
t =  t0 is th e  ‘present m om ent’. Secondly, the  
constan t k  can have one or o ther of th e  th ree values 
4 - 1 , 0, — 1 , according as space is spherical, fla t or 
hyperbolic, while R 0, th e  so-called ‘rad ius o f space 
a t  th e  tim e t — t„, determ ines th e  scale o f th e  model 
(for h =  +  1 or — 1 ) and  m ay have any  positive 
value.

The m athem atical distinction betw een one model 
an d  ano ther is unfo rtunate ly  n o t a  sim ple one, b u t 
i t  is very  im portan t. T he geom etrical properties of th e  
different models correspond to  intrinsic differences in 
th e  velocities and  accelerations of th e  points represen t­
ing th e  nebulae, in  the ir num ber an d  th e ir  d istribu tion  
in  space under th e  general over-riding requirem ent 
th a t  th e  d istribu tion  is to  be homogeneous. W e 
begin by  defining th e  ‘coefficients o f th e  m etric’, 
nam ely, th e  factors

1 , — efi<»/(l — kr*/R02), — eSVt)rs, — e « r !stn>0,

which m ultip ly  th e  squares o f th e  ‘differentials o f the  
co-ordinates’ dt, dr, dQ, d<p. A  model is defined com ­
pletely  w hen th e  function g(t) has been explicitly 
s ta te d  an d  th e  values of k  and  R 0 assigned. F or 
exam ple, th e  choice

ę[t) o>(t — t^), k jR0a =  0,

■where a  is a  constan t, defines a  ‘de S itte r’ universe. 
N ow  th e  intrinsic geom etrical properties o f a  model 
depend on th e  coefficients o f its  m etric, and  we m ight 
therefore jum p to  th e  conclusion th a t  models w ith  
different coefficients were necessarily intrinsically 
different. This, however, is n o t th e  case, because of 
th e  possibility o f perform ing co-ordinate transform a­
tions w ith in  a  given m odel th e  sole effect o f which 
m ay be to  a lte r  th e  m athem atical expression of the  
m etric w ithout affecting the  intrinsic geom etrical 
properties o f th e  model. A n exam ple m ay m ake th is 
po in t clearer. The ord inary  2-dimensional Euclidean

plane, w hen expressed in  term s of rectangular co­
ordinates, has th e  m etric

ds* =  d x s +  d y 2 ;
b u t i t  becomes

ds* = dr* + rW ,  
when polar co-ordinates are used. In  th e  first case, 
th e  coefficients o f th e  m etric are 1 , 1 , in the  second, 
1, r ‘. B u t, whichever form  we use, th e  Euclidean 
geom etry o f th e  p lane is th e  sam e : the  th ree angles 
o f a  triangle sum  to  J 80°, stra igh t lines are o f infinite 
length, and  so on. The general m athem atical problem 
of determ ining w hether, o f tw o given metrics, one 
can be tu rn ed  in to  the  o ther by  a  co-ordinate tran s­
form ation, has n o t been solved in  a  m anner which 
can be conveniently applied in  practice. B u t it 
has been discovered th a t  the  coefficients of th e  m etric 
determ ine a  p roperty  called th e  ‘cu rvatu re’ of the 
model, an d  th a t  th e  equivalence of two models de­
pends on establishing th e  iden tity  of the ir curvatures 
in  a  certain  technical sense. A particu lar case ol 
im portance is th a t  in  which the  cu rvature is identic­
ally  zero, since th is  can be detected irrespective of 
th e  co-ordinate system  used. The model o f zero 
cu rva tu re  is th a t  o f special relativity, th e  m etric of 
which is expressible in  a  varie ty  of useful forms by 
changing th e  co-ordinate system . In  th e  custom ary 
form, we use a  co-ordinate system  tlt rv  0, 9 , w ith 
th e  coefficients git,) =  0 , k lli02 infinite, so th a t

and  serves to  illustrate  the  po in t th a t  a  different 
choice o f g, k  an d  R a m ay  y e t lead to  th e  sam e model 
in  tw o different guises. In  (3) an d  (4) we m ay regard 
t0 as th e  presen t m om ent in the  h isto ry  of the  typical 
nebula a t  th e  origin of space co-ordinates and the 
co-ordinate transform ation then  shows th a t  for points 
near th is origin an d  for tim es near to  the  co­
ordinates tx, t  an d  r „  r  are approxim ately  equal.

I t  is essential to  rem em ber th a t  tw o genuinely 
different models—̂-models the  curvatures o f which are 
in trinsically  different— cannot be reduced to  one 
ano ther by  co-ordinate transform ations, a  point some­
tim es slurred  over in  cosmological discussions. To 
illustra te  again  from  2 -dimensional geom etry : the 
Euclidean plane w ith  m etric ds2 — d x 2 +  d y 2 can­
n o t be tu rn ed  in to  th e  surface of a  sphere w ith  
m etric ds2 =  d62 +  s in 1 d<p2 th e  cu rva tu re  of which 
is un ity . This is th e  reflexion in  differential geom etry 
of th e  fac t th a t  th e  geom etrical properties of the 
surface of th e  sphere are n o t the  same as those of 
th e  plane, one instance of the  difference being th a t 
th e  angles of a  spherical triangle no longer sum  to 
180°.

Different Time-scales
W hile we are still discussing co-ordinate tran s­

form ations, we m ay m ention a  transform ation of the 
tim e co-ordinate which plays a  g reat p a r t  in kine-
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where A  is an  a rb itra ry  constan t, and  th en  express­
ing effW as a  function of r  w hich we have denoted 
symbolically b y  q. I t  follows from  (7) th a t  for every 
choice of the  function g which causes th e  in tegral 
to  ‘diverge a t  t =  O’, as th e  m athem aticians would 
p u t it, the  zero value of t will correspond to  an  infinite 
value of r. In  o ther words, in  any  such model, if 
the h isto ry  of th e  universe be supposed to  begin a t  
the zero value of t, i t  will begin a t  a n  infinitely rem ote 
p ast tim e when th e  r  tim e-scale is used.

The Red-shift
There is ano ther resu lt common to  general and  

kineinatical re la tiv ity  which depends only on th e  
form  of th e  m etric (1) and  on th e  assum ption th a t  
the p a th  of a  light-ray  in  space-tim e is a  null-geodesic. 
This is th a t  all nebulae when viewed from  th e  typical 
nebula will exhibit a  displacem ent of th e  lines in 
the ir spectra either tow ards th e  red  or tow ards the  
violet, according to  th e  form  of th e  function g(t), 
and th a t  there is an  equilibrium  m odel possible (the 
'E instein’ universe) in  which no displacem ent occurs. 
I t  is a  m a tte r  o f observation th a t  the  existing aggre­
gate of nebulae viewed at the present moment 
exhibits displacem ents to  th e  red  only. The am ount 
of the  displacem ent is, to  a  first approxim ation, 
\ ( j  (t„) per u n it o f distance, th e  m om ent o f observa­
tion  being <„ an d  th e  dash denoting th e  derivative of 
g w ith  respect to  t. H ubble’s observations* of th e  
red-shift yield th e  num erical value6

fa}'(to) =  1 '83 x 10_ ,parsec_1. (8)
W e thus ob ta in  th e  im portan t resu lt th a t  th e  present- 
day  observations of red-shift do n o t perm it us to  
distinguish between one model an d  a n o th e r : th ey  
m erely provide us w ith an  instan taneous value of 
th e  derivative of g w ith  respect to  t.

General Relativity and Eddington’s Model
How then  are we to  discover th e  m odel to  which 

the universe we see around us does, in  fact, correspond ? 
Sir A rthur E dd ing ton’s answ er2 to  th is  question is 
th a t  the  com bination of E inste in ’s grav itational 
equations w ith  those of a  generalized quan tum  theory  
will identify  th e  model, and  th a t  th e  num erical values 
of any  constants needed to  specify i t  are  deducible 
from  the  constants o f atom ic physics m easured in  
th e  terrestrial laboratory.

W e cannot a ttem p t here an  account o f th e  quan tum  
theoretical p a r t of E dd ing ton’s theory , b u t we m ust 
briefly s ta te  E inste in’s g rav itational equations. These 
connect th e  properties o f  m a tte r  such as density, 
pressure, m om entum , etc., w ith  th e  cu rva tu re  o f the  
model. In  th e  models w ith  m etric (1), i t  is found 
th a t the  m a tte r  can have two properties only, 
namely, density, p, an d  pressure, p . The form er is 
in terpreted  as th e  density  of all m a tte r  contained 
in the nebulae im agined as sm oothed ou t in to  a  
uniform cloud ; an d  th e  la tte r, as th e  effect o f small

x being proportional to  th e  constan t o f g rav ita tion  O.
An im portan t feature of E dd ing ton’s theory  is th e  

assum ption th a t  the  expansion of the  universe (m ani­
fested by  the  red-shift) began from  a  s ta te  in which 
the  nebulae were in  equilibrium  in a  space of finite 
ex ten t. Such a  condition is found in  th e  ‘E inste in ’ 
universe th e  equilibrium  o f which, m oreover, is un ­
stable. There are models which are initially  in  th e  
E instein  s ta te  b u t do no t rem ain in it and  s ta r t  ex­
panding instead. E dd ing ton’s model is one of these, 
an d  he can specify it  com pletely w ith  th e  help of his 
generalized q uan tum  theory . H is results are as 
fo llow s: th e  m odel is spatia lly  finite (k =  +  1 ); 
th e  to ta l mass, M , o f th e  m a tte r  i t  contains is also 
finite and  fixed in  am ount, and  th e  cosmical constan t, 
X, has th e  value (%-kc‘/x M )2. The radius of space, R 0, 
lies between 10 an d  25 x 10s parsecs, and  i t  is in 
calculating th is  q u an tity  th a t  E dd ing ton  m akes one 
o f his ra re  appeals to  astronom ical observation for 
an  estim ate o f th e  density  o f m a tte r  p in  th e  model. 
The in itial value o f th e  rad ius is abou t one fifth  of 
R„. The function  g(t) is th e  sim plest solution of 
equation (9) w ith  p  =  0 an d  is expressible in term s 
of logarithm ic functions. B u t perhaps th e  m ost 
rem arkable resu lt o f E dd ing ton’s theo ry  is his cal­
culation  o f th e  m axim um  possible value of %g' (t) 
w ithou t appealing to  astronom ical observation b u t 
from  th e  constan ts o f atom ic physics. Converting 
his ‘speed of recession’ to  th e  un its  we are using, 
we find th a t  \g ' (t ) =  1-91 x 10~# p a r s e c 1, which is 
in  very  rem arkable agreem ent w ith  th e  observed 
value (equation (8) above). Lastly , th e  tim e, on th e  
i-scale, since th e  expansion o f th e  model began is 
abou t 90 X 10* years. Thus, using theory  together 
w ith  th e  values of the  constants o f atom ic physics, 
E ddington  constructs his model, having m ade little  
or no  appeal to  astronom ical observation in  th e  
process.

Kinematical Relativity : Milne’s Model
In  con trast to  general rela tiv ity , Milne does n o t 

s ta r t  from  th e  m etric of th e  model, nor does he 
accept E inste in ’s equations (9) an d  (10) as defining 
th e  properties o f m a tte r  in  th e  model. B u t th e  
definitions w hich he does use and , in  particu lar, th e  
requirem ent th a t  all his equations shall be invarian t 
under L orentz transform ations of th e  co-ordinates 
lead h im 6 to  th e  model (2) o f special re la tiv ity  and, 
th rough  a  co-ordinate transform ation, to  the  form  (4) 
o f its  m etric. All th e  argum ents and  definitions are  
a priori an d  theoretical, Milne’s object being to  con­
s tru c t a  m odel o f th e  universe w ith  no em pirical 
elements.

The model of special re la tiv ity  in  term s of the  
co-ordinates t, r  (Equ. 3) has in teresting  properties. 
In  th e  first place, ‘space’ is now defined as th e  3- 
dim ensional ‘surfaces’ t — constan t, and, since k is 
equal to  — 1, i t  is hyperbolic and  of infinite ex ten t.

random  m otions o f the  nebulae an d  o f rad ia tion  
pressure. I t  is to  be expected, therefore, th a t  th is 
pressure will n o t be sensibly different from  zero, and 
th is  value is com monly assum ed in  cosmological in ­
vestigations. The pressure and  density  are  connected 
w ith  th e  cu rva tu re  o f th e  model an d  w ith  th e  cele­
b ra ted  cosmical constan t X h v  th e  eouations
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In  the  second place, the  form  of g(t) is such th a t  the 
zero value of t corresponds to  zero value for th e  radius 
of space. Physically, we should have to  im agine all 
th e  nebulae concentrated  a t  a  po in t w ith  infinite 
density, and  th is  is indeed th e  m om ent o f Milne’s 
‘creation’. The presen t radius of space, l i a, is identical 
w ith  the  age of th e  universe on the  i-scale and  is 
deducible d irectly  from  th e  red-shift form ula (8 ). 
The radius is therefore 5-5 x 108 parsecs, and  th e  
tim e since th e  critical m om ent t =  O is  1-8 X 10* 
years. Thus th e  tim e-scale is far shorter th a n  in 
E dd ing ton’s model. The two models are, o f course, 
n o t reducible to  one another by  a  co-ordinate 
transform ation, the ir curvatures being intrinsically 
different.

Milne’s dynam ical and  g rav itational theory  is 
again w ithout em pirical elem ents, and  depends on 
a  definition of the  acceleration of a  free particle 
which m akes the  acceleration form ula invarian t under 
L orentz transform ations. H e proves th a t  th e  resu lt­
ing equation  of m otion of th e  free particle can be 
reduced approxim ately  to  th a t  o f a  particle m oving 
under N ew ton’s inverse square law  of g rav itation  
provided th a t  tw o very  rem arkable conditions are 
fulfilled. The first condition is th a t  th e  constan t of 
grav itation , G, is n o t a  constan t a t  all b u t varies 
w ith  th e  tim e, an d  th e  second is th a t  th e  ‘tim e’ of 
dynam ics an d  g rav itational theory  is r, whereas the  
‘tim e’ of cosmological investigations is t or tx. This 
am biguity  in  tim e-scales has h ithe rto  escaped notice 
because r, t and  t i are  all indistinguishable locally. 
The relation between r  and  t in  th is  model is, by  
equations (5) an d  (7),

t  =  t0 log (t/t0) -f  t0, 
the  constan t A  being ad justed  so th a t  t =  <0 shall 
correspond to  r  =  t„. The model, moreover, is of 
th e  k ind  in which the  integral (7) ‘diverges a t  t =  O’, 
so th a t  th e  ‘tim e’ from  ‘creation’ is finite or infinite, 
according as we m easure it  by  m eans of t or o f t , 
respectively. W e have seen th a t  th is  p roperty  is 
n o t peculiar to  Milne’s model b u t occurs in a  m uch 
w ider class, and  is possible in  general, ju s t as m uch 
as in  kinem atical, re la tiv ity . I t  is th e  ‘dynam ical’ 
significance a ttached  to  t  th a t  gives th is time- 
variable w hatever im portance it  m ay possess, not the 
infinite life-time for the  universe to  which it  leads.

Milne’s model is thus an  entirely  theoretical s tru c ­
tu re  containing one disposable constan t only, t0, th e  
value of which is fixed by  th e  red-shift observations.

Model Deduced from Observation
W e have so far discussed models arrived  a t  in the 

m ain on a priori grounds. B u t it  is also possible to  
tre a t cosmology as a  b ranch  of m athem atical as tron ­
omy, and  to  tak e  the  appeal to  observation as th e  
im portan t test. There is indeed a  very  close analogy 
in  th is respect between N ew tonian p laneta ry  theory  
an d  cosmology. The form er predicts on theoretical 
grounds th a t  th e  p a th  of a  p lanet or com et m ay be 
an  ellipse, a  parabola or a  hyperbola ; th e  la tte r, 
th a t  the  observed universe m ay conform  to  one or 
o ther o f a  wide class of models. I t  is no t regarded as 
sa tisfactory  to  announce a priori th a t  the  orbit o f a  
newly discovered com et m ust be an  ellipse, for 
exam ple, and  to  disregard th e  observations of its 
p a th  however few and  inaccurate th ey  m ay be. Y et 
such an  a ttitu d e  is n o t uncom m on am ong cosmo- 
logists.

P ursuing th is  possibly old-fashioned an d  certainly 
unpopular line of though t, I  have tried  to  identify

th e  model to  which th e  universe conforms by using 
astronom ical observations combined w ith  E instein’s 
grav itational equations ((9) and  (10) above). W e have 
the  following observations a t  our disposal : m easure­
m ents o f th e  red-shift, estim ates of th e  num ber of 
nebulae per un it volume and of the  m ass of an  average 
nebula ; and, m ost im portan t o f all, observations4 
of the  d istribu tion  of nebulae ‘in d ep th ’. These give 
the  average num ber of nebulae per u n it area of sky 
a t  successively fain ter apparen t m agnitudes. None 
o f these observations are either so accurate or so 
com plete as they  m ight be, b u t th e  im portan t point 
is th a t  they  do give a  solution of the  cosmological 
problem . In  reaching it, I  discarded H ubble’s 
m ethod of applying a priori ‘corrections’ to  the 
observations, since I  was able to  show th a t one at 
least o f these corrections was equivalent to  imposing 
an  unacceptable restriction  on the  function g. 
H ubb le4, indeed, had arrived a t  a  model in which 
space was finite (k =  +  1 ) b u t of such small ex ten t 
th a t  he rejected th e  in te rp re tation  of the  observations 
by  m eans of any  o f th e  models (1 ) in favour of an 
account in  term s of the  loss of energy of light-radia- 
tion  as i t  traversed space. Nevertheless, taking 
H ubble’s observational figures w ithout applying ‘cor­
rections’, I  was able to  show 5 th a t  they  led to  a 
model w ith  th e  specifications : k  — — 1 , h'„ =  
4-515 x 108 parsecs, X =  — 0-050 x l i r 1® parsec 2. 
The function g(t) is a  solution of the  equation (9) 
w ith  p  =  0 expressible as an  elliptic function. The 
model, therefore, has hyperbolic space, which is of 
infinite ex ten t, and  the  expansion begins a t  t — 0 
from  an  infinitely concentrated s ta te  as in Milne’s 
model. The function g is o f th e  kind for which the 
integral in (7) does n o t diverge a t  t — 0, so th a t  the 
life-history of th e  model is finite, whichever time- 
scale we use. On the  ź-scale it am ounts to  1-5 x 10® 
years. The cu rva tu re  of the  model is intrinsically 
different from  th a t  o f E dd ing ton’s or Milne’s, so th a t 
i t  cannot be transform ed in to  either of them  by 
co-ordinate transform ations. No doubt m ore accurate 
observations will, in  th e  future, a lter th e  model, ju st 
as the  orbit o f a  com et is perhaps found to  be a  
parabola on th e  basis o f th e  first available observa­
tions o f its p a th  b u t la te r tu rn s ou t to  be an  ellipse 
as m ore num erous and accurate m easurem ents 
accum ulate.

In  deriving th is model, I  m ade use of E inste in’s 
equations, which do no t apply  in Milne’s theory. B ut 
using th e  equations which ta k e  the ir place in kine­
m atical rela tiv ity , I  have n o t succeeded7 in recon­
ciling th e  predicted  and  the  em pirical formulae for 
the  d istribu tion  of nebulae in dep th  to  the  same 
degree of accuracy as is possible in general relativity .

Conclusion

W e are th u s presented w ith  th ree different models 
o f th e  universe, two of which are based essentially 
on theory  whereas the  th ird  is derived by  the  m ax i­
m um  of appeal to  observation. E ddington’s model 
implies a  tim e-scale some fifty  to  six ty  tim es longer 
th a n  the  time-scales o f th e  o ther two. Milne, how­
ever, gives a  physical in te rp re ta tion  to  a  second tim e 
co-ordinate in  term s of which th e  universe has an 
infinite life-time. All th ree models im ply th a t  the 
universe began expanding from  som ewhat peculiar 
in itial conditions : E dd ing ton’s from  a  s ta te  o f u n ­
stable equilibrium  ; th e  o ther two, from  ‘explosions’ 
a t  a  point. The calculated time-scales are measured 
from  these in itial sta tes and are therefore dependent
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on the  assum ption th a t  the  roughly homogeneous 
conditions observed a t  the  present day  have per­
sisted through the p ast history  of the  universe. I t  
is scarcely necessary to  em phasize the  speculative 
and  provisional natu re  of such extensive ex trapo la­
tion.
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O B I T U A R I E S
Prof. G. F. Stout

By th e  death  in  Sydney of Prof. G. F . S tout, 
em eritus professor of logic and  m etaphysics in the 
U niversity  of St. Andrews, a t  the  age of eighty-four, 
British philosophy and  psychology have lost one of its 
m ost represen tative and  distinguished figures. A 
first class in  th e  Classical Tripos in Cam bridge in 
1882, followed in the  n ex t year by  a  first in  th e  M oral 
Sciences Tripos, seem, on th e  face of it, strange 
preparation  for a  m an who was to  become a  dom inant 
figure in B ritish psychology for the  n ex t tw o genera­
tions, and  who, as la te  as 1936, a fte r fifty  years o f 
academic life, could en ter in to  equal fray  w ith  the  
new Gestalt experim ental psychologists from  Germany. 
B u t th ree fu rther factors m ust be taken  into a c c o u n t: 
the  presence of W ard a t  Cambridge, the  n a tu re  of 
British philosophy an d  S to u t’s own penetrating  
insight. T h a t W ard was one of th e  dom inating 
influences in his life, S tou t him self was ever ready  to  
adm it. W ard’s article on psychology, in the  “Encyclo­
paedia B ritann ica” of 1885, u ltim ately  em bodied in his 
“Psychological Principles” , was the  precursor of 
S to u t’s “A nalytic Psychology” (1896) an d  his 
“M anual o f Psychology” (1898), and  bo th  these 
la tte r  books bear the  m arks of th is influence. B u t 
both  W ard and S tout were following in the  clearly 
m arked trad ition  of B ritish psychologists an d  philoso­
phers from  the  seventeenth  cen tu ry  onwards, and 
S tout him self was, un til his death , th e  ablest survivor 
of a  type  of philosophy which included Locke, H um e, 
the  two Mills and  the  Scottish school.

N either W ard nor B ritish trad ition , however, can 
account for the  fact th a t  a  text-book on psychology 
w ritten  nearly  fifty  years ago is still, despite the  
m any changes in technique and  outlook, an  indis­
pensable w ork for teachers and studen ts alike. H ere 
two points call for com m ent. The first was S to u t’s 
superb intellect, w ith  its keen insight into philoso­
phical and psychological problem s, and th e  second, 
his freshness of m ind, which never lost its in terest in  
his subject and  enabled him  to  revise one edition 
afte r another.

S tout left Cambridge in 1897 and  was for tw o years 
lecturer in Aberdeen in com parative psychology and 
for four years W ilde reader in m ental philosophy a t  
Oxford. In  1903 he was appoin ted  to  the  chair a t  St. 
Andrews. F rom  th is period his w ritings were, in the 
main, on epistemology and  m etaphysics. In  the 
former, the  influence of P lato , and  particu larly  th e  
T heatetus and  Sophist, is obvious ; in th e  la tte r, his 
animism and  his views on the  body and  m ind are

Spinozistic. B u t S tou t was never m erely a  copy of 
an y  other th in k e r ; his originality was too strong for 
t h a t : and  for th is  sam e reason, although his know ­
ledge of philosophical lite ra tu re  w as astounding, he 
was n o t a  m ere scholar. H e was a  th in k er first and 
always, and  in  his reading he bo th  re-thought and  
re-m oulded. I t  is n o t possible in  a  short notice to  go 
in to  details o f S to u t’s philosophy, b u t I  hazard  th e  
opinion th a t  if  readers of Nature  would ponder the  
Gifford Lectures (S tout, “M ind an d  M atte r” , 1931) of 
a  form er ed ito r o f M in d  "(Stout edited  M in d  from  
1891 un til 1920) B ritish  scientific philosophy would 
be a  far b e tte r  th ing  th a n  it is a t  present.

To th e  bu lk  of St. Andrews studen ts— S tout, in the  
m ain, lectured  only to  a  sm all num ber of advanced 
studen ts— an d  to  m ost m em bers o f th e  sta ff he w as a 
m yth ical figure, spoken of w ith  awe and  around 
whom legends and  anecdotes were spun of a recluse 
living in a  rarified atm osphere of pure thought. 
Those of us who w orked w ith  him  an d  who ta lked  and  
walked w ith  him  for m any years knew w hat a  carica­
tu re  th is was. In  addition  to  his extensive knowledge 
of philosophical and  psychological literature , S tou t 
was one of th e  best read  m en of a  reading generation, 
in literature , h isto ry  and  in  m any branches of science, 
an d  his judgm ent of m en and  affairs was unerring. 
H e seemed to  have read  (and to  rem em ber) every­
th ing, and  he showed th e  sam e penetra ting  insight 
in  his judgm ent on affairs th a t  characterized his 
professional work. Those who only know the  la tte r  
never really  knew S tout, who will always be rem em ­
bered by  his friends as a  m an who n o t only gained the  
h ighest distinction in his own branch  of s tu d y  b u t 
who had  also assim ilated th e  m a tte r  and  sp irit of 
E uropean culture from  the  Greeks downwards. Even 
am ong academics he was an  aristocrat. W e of a  la ter 
generation knew th a t,  as d id  m en like W ard  and  
B radley of his own. J .  N . W r i g h t .

Dr. E, N. Miles Thomas
W i t h  th e  d ea th  of D r. E . N. Miles Thom as on 

A ugust 8, th e re  passed one of th e  m ost b rillian t 
women bo tan ists  o f th e  century . E duca ted  a t  th e  
Mays H igh School (Home and  Colonial School 
Society), she studied  also a t  U niversity  College, 
London (where she was la ter m ade a  fellow) and  
a t  th e  Im perial College of Science and  Technology. 
H er con tac t w ith  Miss E the l Sargent, to  whom  she 
acted  as research assistan t (1897-1901), an d  w ith  
Mr. (later Prof.) A. G. Tansley was probably  re ­
sponsible for her life-long devotion to  problem s of 
seedling anatom y.

H er appo in tm en t as lecturer a t  Bedford College 
in  1908 m arked  th e  inauguration  the re  of a  separate  
B otanical D epartm en t, an d  in  1912, she was also 
aw arded th e  s ta tu s  of reader in  the  U niversity  of 
London. The D epartm en t m ade rap id  progress under 
her vigorous leadership and  was already  well es tab ­
lished in th e  new  prem ises of th e  College in R egen t’s 
P a rk  when w ar broke out in  1914. Like others, Dr. 
Thom as felt th e  urgency of w ar claims, and  when 
her appoin tm ent te rm inated  in 1916 she becam e an 
inspector o f th e  W om en’s L and  A rm y for London 
an d  th e  H om e Counties. A fterw ards she becam e 
acting  head of th e  B otanical D epartm en t in  U niver­
s ity  College, Cardiff, during 1918-19 and  keeper of 
th e  D epartm en t of B o tany  in th e  N ational M useum 
of W ales during 1919-21. In  1923, she was appointed  
lecturer in biology a t  U niversity  College, Leicester,
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a  position which she held u n til her re tirem en t in 
1937. H er activ ities in  these various spheres were 
tireless, b u t as a  life m em ber of th e  B ritish  Associa­
tion  for th e  A dvancem ent o f Science, she also took  
p a r t in  m any  o f th e  m eetings, including those of 
A ustralia  (1914), Canada (1924), an d  South  Africa 
(1929); also acting  as recorder (1920, 1921) and 
vice-president (1933) to  Section K . She was elected 
fellow of th e  L innean Society in 1908 and  served on 
th e  Council during 1910-15. She w as deeply in te r­
ested  in  questions affecting th e  professional s ta tu s  of 
women workers. She also tr ie d  to  prom ote th e  
form ation of a  central botanical research in s t i tu te ; 
b u t th e  funds collected were insufficient an d  were 
used in  fu rtherance of research by  o ther m eans. She 
h ad  friends in  m any  lands, an d  in  1924 served, 
appropriately , on th e  executive com m ittee o f th e  
Im perial B otanical Conference.

D r. Thom as’s published w ork included double 
fertilization (A nn . Bot., 14 ; 1900); ana tom y  of

N E W S  a n
British Non-Ferrous Metals Research Association : 

Retirement of Dr. Harold Moore, C.B.E.
D b. H a r o l d  M o o r e , who will re tire  from  th e  

position of d irector o f the  B ritish N on-Ferrous Metals 
Research Association on October 31, has occupied 
th a t  position for the  last tw elve years. D r. Moore 
is a  native  of M iddlesbrough, an d  received his 
m etallurgical tra in ing  from  th e  la te  Dr. J .  E . 
Stead, tak ing  a  London degree. A fter two years in 
a  N ortham ptonshire blast-furnace works he joined 
Messrs. Beardm ore a t  the ir P arkhead  works, where 
he was engaged on problem s of arm our-p late  m anu­
facture. In  1904 he becam e chief m etallurgist in  the  
Research D epartm ent, W oolwich, being given the  
title  o f D irector of M etallurgical Research in  1919. 
Besides controlling a  sta ff engaged in  research on 
arm am ents, he did valuable w ork on th e  develop­
m en t an d  in terp re ta tion  of th e  hardness te s t, and  
in  collaboration w ith  S. Beckinsale published an  
im portan t investigation on th e  season cracking of 
brass, w ork which arose ou t of difficulties w ith  c a r t­
ridge cases, b u t was th e  sta rtin g  po in t o f a  s tudy  
which has been actively tak en  up  by  others.

Dr. Moore w as aw arded th e  C .B.E. in  1932, in 
which year he was appointed  to  succeed D r. R . S. 
H u tto n  as director of the  B ritish  N on-Ferrous Metals 
Research Association. D uring his tenure  of the 
directorship th e  equipm ent and  sta ff o f th e  labora­
tories in  E uston  S treet have grown considerably, and  
m any  investigations of g rea t value to  th e  non-ferrous 
m etals industry  have been carried out. Dr. Moore 
has from  th e  beginning taken  an  active p a r t in  the 
w ork of th e  In s titu te  o f Metals, o f which he was 
president during 1934-36. In  1943 he received the  
P la tinum  Medal of th e  In s titu te . H e has also served 
on m any  councils and  com m ittees concerned w ith  
m etallurgy. In  all these capacities his personal 
qualities have contribu ted  largely to  th e  sm ooth 
w orking of research organizations.

Royal Holloway College : Chair of Mathematics
The  chair o f m athem atics a t  th e  R oyal Holloway 

College, vacan t th rough  th e  resignation of Prof. 
B evan Baker, has been filled by  th e  appo in tm en t of 
P rof. W . H . McCrea. Since 1936 Prof. McCrea has

Acrostichum  (New  Phyt., 4 ; 1905) and  a  series of 
articles on seedling anatom y, reinforced by  those of 
some of her studen ts. H er nam e is especially- 
associated w ith  th e  theory  of th e  double leaf-trace 
(New P hyt., 6 ; 1907); b u t th e  tren d  of her views 
on m ore general questions o f seedling ana tom y is 
clearly indicated  b y  a  series of sum m aries (British 
A ssociation R eports for 1906, 1914, 1923 and  1924) 
as well as by  longer articles (A nn . Bot., 1914 ; Proc. 
L in n . Soc., 1923). She had  hoped to  develop these 
researches fu rther, b u t failing hea lth  an d  o ther cir­
cum stances preven ted  her from  bringing her w ork 
to  full fruition. On her breakdow n in 1940, her 
slides, records, etc., were catalogued and  placed in 
th e  Jodrell Laboratory , Kew. She was m arried to  
Mr. H . H . F . H yndm an, b u t his sudden death  in  1934 
b rough t to  an  un tim ely  end a  particu larly  happy  
union. The shock, though faced w ith  characteristic 
courage, w as undoubted ly  one of th e  causes p re ­
cip ita ting  her final breakdown.

d  V I E W S
been professor o f m athem atics a t  the  Queen’s 
U niversity, B elfast, b u t for some tim e has been on 
leave in  London on w ar service. Prof. McCrea had 
previously been an  appoin ted  teacher in  the  U niversity 
of London, while holding an  assistant professorship a t 
the  Im perial College during 1932-36, and  during 
th a t  tim e he took  an  active p a r t in the  scientific life 
o f London, particu larly  in  connexion w ith  the  Royal 
Astronom ical Society. In  addition  to  being an 
excellent teacher to  un iversity  studen ts over a wide 
range of m athem atical ab ility  and  in terest, his scope 
as a  researcher is unusually  extensive. H e is special ly 
distinguished for his researches in  astrophysics, to 
w hich he has contribu ted  m any  fertile ideas. His 
theo ry  of th e  solar chromosphere, m odifying an 
earlier theory  by  Prof. E . A. Milne which a ttr ib u ted  
th e  m ain support to  selective rad ia tion  pressure, is 
generally accepted, and  includes pioneer w ork th a t 
first showed th e  im portance of turbulence for the 
s truc tu re  o f th e  sun ’s atm osphere. H e also con­
struc ted  a  model o f a  stellar atm osphere based solely 
on physical as d istinct from  astronom ical data , 
thereby  in itiating  a  m ethod of investigation a f te r ­
w ards w idely followed. Among his other astro- 
physical researches are a  theory  of th e  ejection of 
m a tte r  from  ‘new’ sta rs (novas), an d  a  s tudy  of the 
drag  of one gas on ano ther th rough which it is 
stream ing. Prof. McCrea has also shown m arked 
originality  in  o ther fields, w hich include the  quantum  
theory  o f specific hea ts an d  of quadrupole radiation, 
cosmological re la tiv ity  theory , wave-tensor calculus, 
and  differential and  difference equations.

New Chair of Geography at McGill University
M r . G e o r g e  H . T. K i m b l e  has been appointed 

first professor o f geography and  head of th e  newly 
created  D epartm ent of Geography in McGill U niver­
sity. U ntil th e  ou tbreak  of the  W ar, when he vol­
unteered  for the  N aval Meteorological Service, Mr. 
K im ble was lecturer in  geography in the  U niversity 
o f Reading. H e took  his bachelor’s and  m aster’s 
degrees a t  K ing’s College, London, during 1927-31, 
where he studied under Prof. LI. Rodwell Jones and 
th e  la te  Prof. A. P . Newton, and did his early work 
in historical geography. The results, so far published.
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of these researches are contained in  “Geography in 
the  Middle Ages” (Methuen, 1938), in a memoir 
accom panying the  Royal Geographical Society’s re ­
production of “The Catalan W orld Map of the 
R . Biblioteca Estense a t  M odena” (1934), and in a 
critical edition of Pacheco’s “Esm eraldo de Situ 
Orbis” , published by  the  H ak lu y t Society (1937). 
On the hum an side he has m ade a  num ber of studies 
of m arginal environm ents and  economies, no tab ly  of 
the Berbers of the  Algerian A tlas (Qeog. J . ,  3 941), 
and shortly  before th e  W ar he w rote a  popular in tro ­
duction to  the  subject called “The W orld’s Open 
Spaces” for N elson’s Discussion Series. The p re­
occupations of the  p as t five years m ay be held to  
explain th e  tem porary  diversion of his interests as 
revealed in his m ost recent publications, nam ely, 
“The Shepherd of B anbury’s Rules for Telling the  
W eather” (University o f R eading, 1941) and  “The 
W eather” (with R aym ond Bush) published by  P en ­
guin Books in 1943. Mr. K im ble hopes to  take up 
his new appointm ent in  Ja n u a ry  1945.

Pulkovo Observatory Library
A l t h o u g h  inform ation had  been received th a t  the 

m ost valuable of th e  instrum ents had  been rem oved 
from  th e  Pulkovo O bservatory  before it  was shelled 
and  bom bed by  the  Germans, there had  been no 
news abou t its valuable library, which contained 
m any rare treasures, including th e  m anuscripts of 
Kepler. I t  is now learned from  the  Moscow News 
th a t  the  lib rary  had  rem ained in the building, stored 
aw ay in  th e  basem ents. A fter th e  O bservatory had  
been shelled for th ree weeks, i t  was decided to  save 
the  lib rary  a t  an y  cost. In  the  m iddle of O ctober 
1941, under incessant Germ an artillery  fire, th e  re ­
moval of the lib rary  was undertaken  by  the  employees 
of the Leningrad Museums and P ark  A dm inistration. 
Truck afte r tru ck  pulled up  to  Pulkovo un til all the  
books h ad  been rem oved. The O bservatory is now 
a  mass of ruins, b u t th e  Academ y of Sciences of th e  
U.S.S.R. has been instructed  by  th e  G overnm ent to  
draw  up and  present by  N ovem ber 1 a  pro ject for 
the rehabilita tion  of the  O bservatory.

Illuminating Engineering Society
T h e  presidential address delivered b y  Mr. E . S troud 

a t  th e  opening m eeting of th e  Illum inating  Engineer­
ing Society on October 10 took the  form  of a  survey 
of the  Society’s activities and  its future. The Society 
was formed by Mr. Leon G aster in  1909 and its first 
president was Prof. Silvanus P. Thompson. A t th a t  
tim e there was little  inform ation in  regard to  lighting 
practice, and  the  instrum ents available for the  
m easurem ent of illum ination were few and cum ber­
some. Much original w ork was done by Mr. A. P . 
T ro tter and other early  pioneers to  deal w ith  th e  
lighting of schools and  libraries and  other subjects. 
The setting  up  of th e  Hom e Office Com m ittee on 
F acto ry  L ighting in 1913 was an  im portan t land ­
m ark. D uring the  W ar of 1914-18 m em bers of th e  
Society did useful w ork on the  m easurem ent o f th e  
candle-power of flares and  th e  brightness of radium  
compounds for coating gunsights, etc., and th e  year 
1915 saw th e  issue of the  first of the  series of reports 
on factory lighting issued by  th e  D epartm ental Com­
m ittee. D uring the  first tw en ty  years th e  foundations 
of the Society were laid. - The floodlighting of London 
buildings, which accom panied the  holding of the 
In ternational Illum ination  Congress in  London in

1931, did m uch to  direct a tten tio n  to  its work. E fforts 
were m ade to  create in terest in the  provinces, where 
the  first centre, in  M anchester, was form ed in 1932.

F rom  1934 onwards there ensued a  period of de­
velopm ent. The m em bership, a t  th is  tim e abou t 
450, advanced to  850 a t  th e  com m encem ent of th e  
present W ar, and has now reached m ore th a n  1,600 
—nearly  a  fourfold increase during these ten  years. 
Several am bitions of th e  Society have since been 
realized, such as th e  form ation o f th e  nucleus of a 
library , the  issue of Transactions and  the  establish­
m ent of a  class o f fellowship. This present grow th 
o f m em bership has been m ainly due to  th e  develop­
m en t o f centres, now ten  in  num ber, w ith  which, 
and  w ith  five supplem entary groups, there are 
associated m ore th a n  a thousand  members. The 
growing recognition of th e  im portance of good ligh t­
ing is illustrated  b y  th e  official recognition given to  
th e  I.E .S . Code of values of illum ination. The in ­
clusion of lighting in  the  F ac to ry  A ct of 1937 makes 
good an  omission stressed by  Prof. Silvanus Thom pson 
in  his inaugural address thirty-five years ago. D ur­
ing th e  presen t W ar th e  Society has devoted m uch 
a tten tio n  to  A .R .P . lighting problem s. A series of 
“Lighting R econstruction” pam phlets has also been 
issued. There are  various p lans in  p reparation , such 
as those rela ting  to  th e  education of lighting engineers. 
In  years to  come there should be g reat opportunities 
for lighting. Closer links should be established w ith 
the  sister societies in the  U nited  S tates an d  the  
Dominions, an d  in ternational con tac t should be 
revived.

Dried Plasma Sheets for Burns and W ar Wounds
“ I t  has often been said ,” rem arks Lieut.-Colonel 

B. Pollock, U .S .N .R . (U .S. N aval Bull., 42, 1171 ; 
1944), “th a t  th is  is a  burn  w ar.” The incidence 
of bum s has greatly  increased, and  there is u rgent 
need of an  ideal coagulum  for them . Such a  coagulum  
should be durable, non-contractile, indefinitely 
pliable, non-toxic, non-irritan t, resistan t to  traum a, 
bactericidal, painless, n o t unsightly, and  it  should 
contain  fibrin an d  n o t be costly  to  m ake. D ried 
plasm a sheets apparen tly  come closer, he th inks, to  
these requirem ents th a n  any  other coagulum  yet 
introduced. D ried plasm a dissolved in  w ater and 
dried in  a  h o t oven gives a  transparen t, slightly  
elastic, adheren t coagulum, an d  th e  addition  of sulph- 
anilam ide or sulphathiazole increases its bactericidal 
effect. These substances are slowly liberated  as the  
fibrin is used up, and  they  thus keep th e  wound 
clean.

The sheets are m ade in a  P e tri dish to  a  size of 
4 in. in diam eter. 20 c.c. o f sterile w ater is p u t in  the  
P e tri dish and  1 -5-2 gm. of dried plasm a added. 
A fter th is has dissolved 0 -2 gm. of sulphanilam ide pow ­
der is added. This is then  dried in  an  oven a t  140° C. 
un til a  sheet is formed. This requires 15-20 m inutes. 
A fter cooling, th e  sheet should be applied directly 
to  the  burn . Sheets can be quickly m ade by 
heating  th e  p reparation  over a  Bunsen burner un til 
th e  sheet separates itse lf  in  less th a n  five m inutes. 
The addition  of m ore or less w ater or plasm a 
thickens or th ins the  sheet. I ts  transparency  in ­
creases or decreases according to  th e  am oun t of 
sulphanilam ide added. I f  th e  prepara tion  is dried 
for only ten  m inutes, i t  forms a  paste  which is also 
useful. The sheets tend  to  curl a t  the  edges as skin 
does, b u t th is  can be overcome by  m oistening them  
w ith  w ater before application. They adhere to  a
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b u m  in a  few m om ents and th e  p a tien t m ay  feel a 
burning or stinging sensation for one or two or possibly 
th ir ty  m inutes. No dressing is needed. The sheets 
will adhere to  th e  unbroken skin. They can be kep t 
for weeks if they  are m oist in  a  refrigerator ; or they  
m ay be heated  un til th ey  are crisp and  dry, when 
they  m ay be stored in a  refrigerator. The sheets gave 
good results when th ey  were applied to  indolent, 
ulcerating w ar wounds, all o f which were infected. 
W ounds still unhealed afte r six ty  days of o ther t r e a t­
m en t healed in six to  nine days. Tissue reactions sub­
sided forty-eight hours afte r the ir application. None 
of th e  patien ts  was confined to  bed and  some had  
shower bath s w ithout protection  of th e  plasm a sheet. 
D ry  dressings were used a t  n igh t only.

Taxation and the Social Structure
T h e  papers presented  before th e  American Philo­

sophical Society in the  sym posium  on “T axation  and 
th e  Social S truc tu re” a t  its m idw inter m eeting on 
F eb ruary  18-19, 1944, have now been published 
(Proc. Am er. Phil. Soc., 88 , No. 1, 1 ; 1944). American 
conditions, w ith  the  complex relations between S tate  
and  Federal taxation , to  which there is no exact 
parallel in G reat B ritain , m ake the  papers som ew hat 
difficult for B ritish  readers to  follow. Nevertheless, 
th ey  are of in terest a t  presen t in view of the  
reconsideration of th e  relations between national and 
local tax a tio n  which is being enforced upon G reat 
B rita in  by some of th e  trends tow ards social security, 
an d  also of th e  bearing of fiscal policy on industrial 
developm ent, such as the  concessions announced by  
th e  Chancellor o f the E xchequer in  relation to  obsol­
escence and  research in his last budget speech. In  
B rita in , as in  th e  U nited  S tates, i t  is realized th a t  
tax a tio n  is no passive instrum ent, b u t th a t  i t  in ­
ev itably  affects the  social s tru c tu re  and  determ ines 
th e  course of social evolution. Accordingly, taxa tion  
policy is an  integral p a r t of general social and  
economic policy, an d  as such m ust be recognized in 
our social philosophy.

F our a t  least of the  papers in th is sym posium  m ake 
some contribution  to  th is  end, and  have a  m uch 
w ider bearing th a n  the  issues of Federal an d  S ta te  
tax a tio n  to  which the  principles th ey  develop are 
applied. R . W arren’s paper on “The C apitalist and 
th e  Social S truc tu re” , R . B lough’s “Conflict and 
H arm ony in T axation” , H . S. B loch’s “Fiscal Policy 
and  Social Reform  as it  m ay  affect th e  P otentialities 
o f th e  Personal Incom e T ax ” , and M. H . H u n te r’s 
“ The H arm onisation  of Fiscal and  Social A im s” 
should m ake im portan t contributions to  clear th in k ­
ing on these problem s. B lough’s paper in particu lar 
is a  challenge to  fundam ental though t an d  a  plea 
for fu rthe r research on the  relation of taxa tion  to  
production and  em ploym ent.

Fotato Varieties in East Africa
T h e  problem  of po ta to  varieties suitable for E ast 

Africa is discussed by  R . E . Moreau, o f th e  Am ani 
R esearch In s titu te , in th e  E ast A frican Agricultural 
Journal, 9 (1944). The inquiry  was concerned w ith  
the  d irect physiological effects o f clim ate on the  p lan t 
and should give some guide to  policy when th e  de­
sired developm ent o f th e  crop is undertaken . The 
generally accepted view th a t  Solanum  tuberosum  is an 
unsu itab le crop for h o t clim ates is called in question 
and  th e  conclusion reached th a t, given good hus­
bandry , excellent crops of it can be raised in parts  
of tropical Africa, even though air and  soil tem pera­

tu res seem unfavourably  high. The short days 
appear to  be of no practical im portance, and  it is 
suggested th a t  there m ay be some countervailing 
influence in  th e  tropics, such as increased light 
in tensity  which accounts for this. The possibility 
th a t  po ta toes of th e  Solanum  andigenum  group 
would do b e tte r  th a n  U nited  Kingdom  varieties of 
S . tuberosum  is dismissed on purely  clim atic grounds, 
though  a n  exception is m ade of S . phureja, which has 
the  fu rth e r advantage of possessing a particularly  
h igh protein  content. I t  is, however, suggested th a t 
U nited  S tates varieties of S . tuberosum m erit special 
tr ia l on th e  score of the ir possible b e tte r  adap ta tion  
to  heat.

Public Health in Haiti
I n  a  recent paper (Bol. Of. San. Panamericana, 23, 

299 ; 1944) D r. Ju les T hebaud, director-general o f 
public hea lth  in  H aiti, sta tes th a t  th e  public health  
departm en t in  h is coun try  employs 542 persons, 
exclusive o f day  labourers. Owing to  lack of funds, 
H aiti has h ith e rto  been unable to  keep pace in public 
hea lth  w orks; b u t i t  has endeavoured to  m aintain  
close relations w ith th e  Pan-Am erican Sanitary  
Office. The population  o f H a iti is estim ated a t  
3,000,000 ; in  1942 th e re  were 44,805 b irth s , 12,410 
deaths an d  3,298 m arriages. The principal causes 
o f d ea th  in  1942 were contagious and  parasitic 
diseases (25-9 per cent), digestive diseases (14-6 per 
cent), genito-urinary  diseases (6-8 per cent) and 
resp ira to ry  diseases, except tuberculosis (6-1 per 
cent).

Announcements
T h e  Lord President of the  Council has appointed 

Mr. W. J .  D rum m ond, Dr. H. L. Guy, Sir William 
Halcrow  and  Mr. W . F . Lutyens to  be members of 
the  Advisory Council to  the  Com mittee of th e  Privy 
Council for Scientific and Industria l Research, in 
succession to  Sir Joseph Barcroft; Sir H arold H artley  
and  Sir F ran k  Sm ith, who have retired  from the 
Council on com pletion of the ir term s of office.

L o r d  S w i n t o n , m inister resident in W est Africa, 
has been appointed M inister for Civil Aviation, and 
Sir W illiam  Jo w itt to  be M inister of Social Insurance 
(designate).

D b. H a r l o w  S h a p l e y , director of H arvard  
O bservatory, has been aw arded th e  Order of the 
Aztec Eagle, th ird  class, the  highest decoration of 
the  M exican Governm ent aw arded to  non-Mexicans, 
for his prom otion of scientific co-operation between 
th e  U nited  S tates and Mexico, and  for his assistance 
in  equipping the N ational Astrophysical O bservatory 
a t  Tonanzintla, near Puebla, Mexico.

T h e  forty -n in th  annual congress of the South- 
E astern  U nion of Scientific Societies is being held a t 
H igh W ycombe on October 14. The president-elect, 
B rigadier F . A. E . Crew, director of biological 
research a t  the W ar Office and professor of social 
medicine in  the U niversity  of Edinburgh, will deliver 
his presidential address on “The Biology of W ar” 
a t  11  a .m .; sectional presidential addresses will 
precede th is  address.

E r r a t u m .—Messrs. B aird  and Tatlock (London), 
L td ., referring to  the  paragraph en titled  “A New 
T ype of Still” in Nature of Septem ber 23, p. 393. 
s ta te  th a t  in line 15 “m otor” should read “heater” , 
and  th a t  the results quoted are the average of a 
num ber of experim ents.
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for opinions expressed by their correspondents.
No notice is taken of anonymous communications.

N utritive  Value of Composite Dishes
I n  MoCance an d  W iddowson’s analytical tables, 

“Chemical Composition of Foods” , values are given 
for a  series o f cooked dishes containing several 
ingredients. These values w ere calculated from  th e  
composition of the  listed ingredients and the  (experi­
m entally  determ ined) change in w eight on cooking.

Clearly, such values can only be utilized in d ie tary  
survey w ork if  th e  recipes o f th e  observed composite 
dishes approxim ate very  closely to  those used by 
McCance and  Widdowson. 'These au thors m ade a 
prelim inary s tudy  of several cookery books so as to  
ensure th a t  th e  recipes th ey  used should be ‘s tandard ’ 
ones. B u t the  w ar situation  has since changed our 
ideas even of ‘standard  recipes’, an d  com posite dishes 
tend  to  vary  from  day  to  day, depending on w hat is 
available and  w hat needs using up. Besides which, 
the composition of one of the  m ost com mon ingredients 
(flour) has itself been changed.

I t  is tru e  th a t  there are lim its to  th e  variation 
which can be introduced w ithou t en tirely  altering the  
natu re  of the  finished dish, b u t our experience sug­
gests th a t, a t  least for th e  m ore w ate ry  items, these 
lim its are p re tty  wide. The accom panying tab le  
gives values we have found in practice.

Values per 
100 gm.

Calories P ro tein
(gm.)

Calcium
(mgm.)

Iron
(mgm.)

Rice pudding 1 158 4-9 138 0-17
2 183 4-8 129 0 1 7
3 88 2*7 81 0 09

>*> ,» 4 97 2-6 73 0 09
(McC. an d  W.) 185 4*5 138 0 1 4

Porridge 1 66 1*7 33 0-29
, ,  2 91 2-9 53 0-54

3 117 3-4 62 0-63
, ,  4 135 4 0 46 0-99

(McC. an d  W.) 45 1-5 6 0-47

Stew  w ith  m ea t 1 103 9-2 21 1-81
>> , ,  , ,  2 101 8-0 23 1-57
, ,  , ,  „  3 89 3-5 8 0-96
>> , ,  »» 4 97 7-3 31 1-48

\>  , ,  , ,  5 61 6-0 15 1*23
(McC. an d  W .) 108 11 1 14 2-49

Shepherd’s pie 1 165 8-3 6 1*72
2 149 7*8 17 1-61

,, 3 139 8 0 13 1-67
(McC. and  W .) 125 7-1 15 2*31

These values have been obtained by  the  calculation 
m ethod as em ployed by  McCance and  W iddowson, 
and the  figures from  the ir tables have been included 
for comparison.

O ur m ethod, when dealing w ith  com posite dishes 
in survey analyses, has always been to  ob ta in  the  
recipes and to  no te th e  cooking tim es and  m ethods, 
and then  to  apply  a  concentration factor to  give us 
th e  relation between uncooked w eight and  cooked. 
Recorded weights (as eaten) were then  converted 
back to  the ir equivalent uncooked weights and  these 
broken down in to  th e  proportional weights o f th e  
various ingredients. As a  general rule, the  concentra­
tion factor applied was th a t  found by  McCance and 
Widdowson, b u t if observation showed the  dish as 
served to  be w etter or drier th a n  is custom ary, then  
the  concentration factor was varied  accordingly.

We prefer th is m eth o d  because we th in k  it  m akes 
for greater accuracy. Concentration factors m ay have 
differed m ore th a n  we allowed for, b u t we feel they

will certain ly  vary  w ithin m uch narrow er lim its th an  
th e  lis t and  am ounts o f the  ingredients. There are, 
however, o ther advantages also. F or exam ple, it 
enabled us to  m ake direct com parison between one 
in take  an d  ano ther in term s of basic foodstuffs, since 
th ey  were known as a  to ta l and  were no t d istribu ted  
am ong such item s as puddings, stews, cakes, etc. I t  
is easier to  m ake recom m endations for im proving a 
d ie ta ry  w hen th e  am ounts of different foodstuffs 
already  being used are known. This is particularly  
tru e  a t  present when it  is necessary to  keep w ith in  
allocated allowances. Moreover, th is m ethod enables 
us to  calculate th e  cost o f the  d ie tary  w ithou t fu rthe r 
detailed analysis. , ,

M a r g a r e t  W . G r a n t .
(U niversity  o f London Postgraduate 

D ietetics Course.)
Aug. 31.

Cancer Research in the U.S.S.R.
In Novem ber la st we received a  request from  Prof. 

S. A. Sarkisov of th e  In s titu te  o f the  B rain  in  Moscow, 
who was th en  in  London, to  supply  some mice bear­
ing transp lan tab le  tum ours which were to  be sen t to  
Moscow for Prof. L. Shabad, form erly director o f the  
L aborato ry  of Cancer Research in  the  In s titu te  of 
E xperim ental Medicine, Leningrad.

The mice were to  be sen t by  air, and probably  
they  would be exposed to  considerable changes of 
clim ate, an d  possibly of atm ospheric pressure also. 
Three batches each o f four mice were got ready  bear­
ing th e  following tum ours freshly grafted  : (a) m am ­
m ary  carcinom a 63 ; (b) th e  Crocker tu m o u r ; an d  
(c) a sarcom a induced here by  Dr. H ieger w ith  th e  
non-saponifiable fraction of hum an livers. The in ­
clusion of the  last tum our was appropriate  because 
these mice em bodied a  developm ent o f the  original 
discovery by Prof. Shabad in  1937, since then  con­
firm ed in  several o ther laboratories, th a t  ex tracts  of 
hum an livers could produce sarcom a in mice.

E ach  ba tch  of mice was placed in  a  wooden box 
(45 cm. x 30 cm. x 12 cm.) having th ree apertures 
o f 5 cm. d iam eter covered w ith  perforated  zinc for 
ventilation, w ith  hay  and  saw dust as bedding, and  a 
qu an tity  o f oats, puppy  biscuits and a  p roprie tary  ra t 
food sufficient for m any weeks. W ater was supplied 
from  th e  bulbs in use here for laboratory  animals, and 
a  syringe for filling these and  directions to  be tran s­
la ted  into R ussian were provided. The boxes were dis­
patched  on N ovem ber 23, and  Prof. Shabad has re ­
ported  th a t  all the  mice arrived safely in mid-Decem­
ber, an d  th a t  the  th ree tum ours had  been grafted 
successfully in  the  mice available in  his laboratory.

Perhaps th is is th e  longest journey  ye t accomplished 
by  mice used for the  purposes of re se a rch ; the 
distance covered was probably  of the  order o f five 
or six thousand  miles. Before the  W ar m any such 
mice crossed th e  A tlan tic  on liners, chiefly from  w est 
to  east, in  charge of th e  butcher, who a t  sea is the  
custodian o f anim als living and  dead, b u t th is is a  
shorter journey w ithout halts  and  changes, and  the  
conditions of tem peratu re  are uniform .

E . L. K ennaw ay .
J .  A. M a r s h .

Chester B eatty  Research In stitu te ,
R oyal Cancer H ospital (Free),

London, S.W.3.
W . E . Gy e .

Im perial Cancer Research Fund ,
The Ridgeway, London, N.W .7.
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Amides, Imides and Peptides
P r o t e i n  chem istry has its  origins in  physiology. 

F or th e  last half-century  th e  group form ed by  con­
densing the  carboxyl group of an  am ino-acid w ith  
th e  am ino group of ano ther am ino-acid has been 
called a  peptide group, an d  th e  long molecule form ed 
by  condensing a  num ber of am ino-acids, a  poly­
peptide. P ro te in  molecules contain  num erous pep tide 
links (—CO.NH— ) in th e  backbone of th e  molecule ; 
th e y  also in  m ost cases carry  am ido groups (— CO.NH2) 
as term inal groups o f  certain  of the ir side-chains.

‘N ylon’ chem istry  has its origins in  organic chem ­
istry . U nfortunately , some ‘N ylon’ chem ists have 
chosen to  call th e  link form ed by  condensing adipic 
acids w ith  hexam ethylene diam ine an  ‘am ide group’, 
an d  to  describe ‘N ylon’ as a  ‘polyam ide’. ‘N ylon’ 
chem istry  is now  beginning to  have an  influence on 
p ro te in  chem istry, and  th e  use of th e  te rm  ‘am ide’ 
as a  synonym  for ‘pep tide’ in  a  field of chem istry 
where it  already  has a  definite an d  different m eaning 
is  causing considerable confusion.

Surely, in any  event, to  call the  group — CO.NH— 
an  ‘am ide’ or even an  ‘am ido’ group is wrong. B y 
general agreem ent substances carrying an  —N H S 
group are am ines, or a n  > N H  group, a re  imines. 
E qually , substances carrying a  — CO.NH2 group are 
am ides, and  surely if  carrying a  —CO.NH—  group 
should be imides.

To use the  te rm  ‘im ide’ as a  synonym  for ‘pep tide’ 
an d  to  call ‘N ylon’ a  polyim ide would be correct in 
the  language of classical organic chem istry, and  would 
bring clarity  into the  relations of p rotein  chem ists 
an d  ‘N ylon’ chemists. ‘Po lypeptide’ could well be 
reserved as a  te rm  to  describe a  p roduct obtained 
b y  condensing am ino-acids, an d  ‘polyim ide’ for the  
products obtained b y  condensing all o ther carboxylic 
acids w ith  organic amines.

D . J o r d a n  L l o y d . 
The B ritish  L eather M anufacturers’

R esearch Association,
1--6 Nelson Square,

London, S .E .l.

Chemical Terms, w ith Special Reference to  
‘O xidation’, ‘Acid’ and ‘Base’

T h e  words we use in  everyday life often mislead 
us, because th e  sam e w ord (say ‘dem ocracy’) m eans 
different things to  different people. I t  is clearly 
desirable th a t  scientific words should m ean th e  same 
th ing  to  all those who use them , and, so fa r as possible, 
th a t  th e y  should signify now  w hat th ey  signified in 
th e  past.

W e say “so far as possible” . W hen th e  m echanism  
of a process, such as th e  corrosion of iron, becomes 
b e tte r understood, th e  w ord ‘corrosion’ acquires a 
fuller meaning. This is inevitable and  desirable. I t  
would be undesirable, however, in  our view, if  a  
particu la r reaction  o f iron were considered a  corrosion 
b y  one chem ist an d  n o t by  another.

There is a  tendency to  ex tend  th e  scope of a  w ord 
to  include phenom ena which were form erly excluded. 
This has happened in  th e  p a s t ; for example, in  th e  
case of th e  w ord ‘oxidation’. The term , originally 
applied to  processes such as the  change of ferrous 
oxide to  ferric oxide, was extended to  include the 
change of ferrous chloride to  ferric chloride. This 
extension took  place so long ago th a t  i t  causes con­

fusion now to  none except beginners (to whom it is 
still a  stum bling-block), and it  would probably be 
futile to  suggest a  change. I t  seems to  us, however, 
th a t  it would have been better, when it was realized 
th a t  there was a  sim ilarity between oxidations proper 
an d  other processes in which the  proportion of electro­
negative elem ent or radical is increased, to  coin a  
new  te rm  (say, ‘adduction’) to  cover bo th  sets of 
phenom ena, while keeping ‘oxidation’ for changes 
involving oxygen. All ‘hydrogenations’ are ‘reduc­
tions’, b u t n o t all ‘reductions’ are ‘hydrogenations’.

I t  is impossible to  extend th e  scope of a  word to  
include m ore phenom ena w ithout diminishing its 
sharpness. In  th e  language of the  logicians, increase 
in the  extension of a  te rm  leads inevitably to  decrease 
in  its intension. The te rm  ‘oxidation’ now conveys 
a  less precise m eaning th a n  ‘hydrogenation’.

I f  th is  were th e  only exam ple o f the  phenomenon 
i t  would n o t be w orth  while w riting a  le tte r about it ; 
unfo rtunate ly  the  process is still a t  work. There was 
little  disagreem ent am ong early chemists about the 
scope of the  words ‘acid’ and  ‘base’. W hen hydrogen 
ions were discovered the  words acquired a  fuller 
m eaning, b u t were still applied to  cover approxi­
m ately  th e  sam e range of substances.

In  th e  last tw en ty  years, however, th e  recognition 
th a t  the re  is a  sim ilarity of action  between all sub­
stances capable of giving up  protons or tak ing  up 
electrons during reaction has led to  th e  extension of 
th e  te rm  ‘acid’ to  include all such, and  we have now 
reached the  very  undesirable position th a t, while A  
an d  B  a re  agreed th a t  hydrochloric acid in aqueous 
solution is an  acid, A  applies th e  w ord to  N H j 
an d  w ater also, while B  th inks of N H j as the  electro­
positive ion of an  im portan t series o f salts and of 
w ater as th e  m ost typically  neu tra l substance in 
existence.

In  a  recent paper1 th e  following sentence occurs, 
“W e conclude th a t  alm ost any  substance m ay behave 
as an  acid or a  base” . The extension of ‘acid’ and 
‘base’ has become so great th a t  th e  intension has 
become practically  nothing a t  all.

W e th ink  it  is probable th a t  a  m ajority  of chemists 
feel uncom fortable a t  th e  application of the  term  
‘acid’ to  w ater o r ‘base’ to  th e  chloride ion. Perhaps 
it  is n o t too  la te  to  recognize th e  undesirability  of 
th e  process and  to  agree upon th e  use of some pair 
of term s (such as ‘pro ton  donor’ and  ‘proton 
acceptor’, or ‘electrophilic’ an d  ‘electrodotic’, or 
others suggested from  tim e to  tim e) to  describe all 
substances (including acids an d  bases) which can 
give u p  or receive protons (or a t tra c t or supply 
electrons), while preserving ‘acid’ an d  ‘base’ for the 
com pounds w hich have been described by  these 
words for centuries.

K e n n e t h  C. B a i l e y .
A. E . A. W e r n e r .

U niversity  Chemical L aboratory,
T rin ity  College, Dublin.

Sept. 12.
1 L uder and  Z uffan ti, Chem. Rev., 34, 346 (1944).

Thermal Expansion of Diamond
T h e  m easurem ents o f th e  therm al expansion of 

d iam ond m ade by  Dembowska, which according to  
Griineisen1 appeared to  support his well-known 
form ula connecting th e  specific h ea t and  therm al 
expansion coefficient of simple solids, covered only
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a ra th e r small range of tem perature . A  satisfactory- 
te s t o f th e  Griineisen relationship appeared  to  require 
d a ta  over a  w ider range o f tem perature . I  have 
accordingly m easured the  change in th e  lattice spacing 
o f diamond w ith  tem perature over th e  range 25°- 
650° C.

The X -ray  m ethod has been em ployed, b u t th e  
technique is ra th e r different from  th a t  usually 
adopted, being designed to  enable th e  ra th e r small 
expansion of diam ond to  be m easured accurately. 
I t  is based on th e  use o f a  beam  of m onochrom atic 
X -rays from a copper ta rg e t diverging from  a  fine 
slit and reflected a t  the  surface of the  crystal, the  
photographic film recording th e  reflexions being a t  
a  considerable distance (80 cm.) from  th e  la tte r. The 
octahedral cleavage p la te  employed is held firm ly in 
a  slot a t  the  end of a  draw n-out tube  of fused quartz , 
being fixed therein  w ith  a  suitable cem ent. The 
quartz  tube  is long enough to  ensure th a t  its lower 
end is n o t sensibly heated  up, while th e  diam ond 
itself is raised to  th e  tem peratu re desired by  being 
enclosed in a  small electrically h ea ted  cham ber. 
Using a  H artm ann  diaphragm , th ree  sets o f X -ray  
reflexions are recorded in jux taposition  on th e  same 
film, the m iddle one w ith  the  hea ted  crystal and the 
top  and bo ttom  ones as controls a t  room  tem pera­
ture. F rom  the  observed displacem ents o f th e  Ka.l 
and K ol2 reflexions, which appear as sharp  and widely 
separated lines on the  film, th e  relative change in 
crystal spacing can be readily  evaluated. As a  fu rther 
control, th e  expansions are redeterm ined w ith  the  
crystal holder an d  heating  cham ber tu rn ed  round 
through twice th e  B ragg angle.

The results o f th e  m easurem ents are shown in th e  
second colum n o f th e  accom panying tab le  below th e  
line, those above it  being the  determ inations by  
Dembowska quoted by  Griineisen1. The values 
of the  atom ic h ea t have been tabu la ted  from  the  
d a ta  of P itze r2 below 273° K . and  from  th e  d a ta  of 
Magnus and  H odler3 above th a t  tem perature.

Tem perature range
Mean value o f th e  

coefficient o f 
cubic expansion (a)

M ean value 
o f a tom ic  
h e a t (C*)

y

84-8-194-1° K. 0-54 x 10” “ 0-233 1-19
194 1-273-2 1-74 0-866 1.03
273-2-296-2 2-91 1 -351 1-10
290-2-328-1 3-51 1-605 1-12
328-1-351-1 4-35 1-870 1-19

298-378 °K. 4-50 X 10-‘ 1-870 1*23
378-478 6-70 2-627 1-31
478-573 8-58 3-307 1-32
573-673 9-81 3-874 1-30
673-773 10*70 4-310 1-29
773-873 11-55 4-643 1-27
873-923 12-30 4-829 1-30

Experimental Hyperglycaemia by 
Injection of Intermediary Fat Metabolism  

Products in Rabbits
B e s t  and  his associates1 recently  reported  hydropic 

degeneration an d  degranulation  of th e  (3-cells th rough  
th e  injection of an terio r p itu ita ry  ex trac t sim ilar to  
those observed in  th e  rem nants o f Allen’s partia lly  
depancreatized dogs an d  ascribe those to  overwork. 
The recent findings o f D unn an d  his associates8.3 on 
experim ental alloxan diabetes have created great 
in terest in the  subject. Though th is substance m ay 
bring abou t conditions of glycosuria an d  hyper­
glycaemia in  anim als, th e  n a tu re  of degeneration in  
th e  p-cells has been shown to  be different from  th a t  
caused by  an terio r p itu ita ry  injection or th rough  
clinical d iabetes an d  th e  physiological significance 
has n o t been known as yet. A dam s4 and  Joslin 6 
regard  obesity as a  precursor o f diabetes, and  it  is 
reasonable to  believe th a t  the  interm ediary  m eta­
bolism products form ed during im proper oxidation 
of fa t m ight be concerned in causing hyperglycaemia 
and  other associated troubles in an  individual. 
I t  m ay  be recorded here th a t  repeated  injection 
of these types of chemical substances (for ex ­
am ple, 3 -hydroxy-butyric acid, acetoacetic acid, 
pyruvic acid, etc.) have been found to  cause hyper- 
glycssmia in  rabbits.

The experim ent was m ade as fo llow s: A dult 
rab b its  weighing ab o u t 2 kgm . were selected and  
injection w as given afte r th e  anim als were allowed 
to  fast for eighteen hours. Blood sugar was estim ated 
initially  before injection an d  afte r regular intervals 
for ab o u t 4 J  hr. according to  th e  m ethod  of H agedom  
an d  Jensen*. The anim als were fed afte r th is  period 
w ith  usual gram  die t and  again allowed to  fast for

The fourth  column of th e  tab le  shows th e  Griineisen 
num ber y, which is th e  ra tio  aFo/xo-C®, w here V0 is 
the  atom ic volume and y0 th e  com pressibility of 
diam ond. I t  is clear th a t  y is n ° t  a  constan t, b u t 
increases steadily  from  abou t 1-1 to  1-32 an d  then  
falls again as th e  tem peratu re  is raised. The th eo re t­
ical significance of th e  failure of th e  Griineisen law 
which is revealed b y  these studies will be dealt w ith 
in another communication.

R .  S. K r i s h n a n .
Physics D epartm ent,

Ind ian  In s titu te  of Science,
Bangalore.

* Griineisen, “ H andbuch d e r P hysik” , 10, 42 (1926).
1 P itze r, J .  Chem. Phys., 6, 68 (1938).
8M agnus and  H odler, A nn . Phys., 80, 808 (1926).
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eighteen hours. The experim ent was repeated  for 
th ree days in succession on the  same rabbits. The 
natu re  of change of blood sugar (average from  two 
animals), during th e  period of experim ent, is rep ­
resented graphically in Fig. 1. I t  will be seen th a t  in 
all cases the  initial concentration of fasting-sugar on 
th e  th ird  day  is definitely higher th a n  th a t  on th e  
first day  and  th e  n a tu re  o f th e  curve is greatly  
changed. I t  is also interesting to  record th a t 
when th e  set of anim als receiving ethyl aceto- 
aceta te  for th ree  days was allowed to  re s t for 
abou t one m onth  an d  th e  experim ent repeated , the  
fasting blood sugar level was found to  be lower th an  
th a t  obtained initially  ( th a t is, one m onth  before) and 
a  fa r greater hyperglycaemic effect was observed 
on injection of the  same substance. This lowering 
of blood sugar level m ay  indicate th e  m echanism  of 
na tu ra l ad ju stm en t, possibly by  causing hyper­
secretion of in ternal insulin. Two rabb its  (male) were 
then  injected daily, beginning w ith  10-0  mgm . of 
P-hydroxy-butyric acid and  gradually  increasing to  
400-0 mgm . and  th e  blood sugar curves of the  
anim als were obtained on the  very  first day  of 
injection and  afte r th e  injections were continued 
for 150 days. T he in itial blood sugar value afte r 
such period of injection was found to  be very  high 
(187-0 mgm. as against 116-0 mgm. recorded on 
th e  first day) an d  th e  n a tu re  of th e  curve (Fig. 2) 
was found to  be greatly  changed. This curve was 
alm ost a stra igh t one, indicating severe dam age to  
the  insulin-secreting mechanism.

I t  m ay be suggested th a t  these in term ediary fa t 
degradation  products m ight first stim ulate  th e  p an ­
creatic cells, which gradually  become fatigued th rough 
excessive work, possibly th rough lesions of these 
cells in the  long run. F u rth e r investigations which are 
in progress m ay throw  m ore light on the  m atter.

O ur best th an k s are due to  Prof. J .  K . Chowdhury 
an d  Prof. B. C. G uha for the ir kind in terest in  th is  
work.

M . C . N a t h .
H . D. B r a h m a c h a r i .

Physiological Section, Chemical Laboratory , 
U niversity  of Dacca. Ju ly  11.

1 B est.C . H ., Cam pbell, J . ,H a is t ,  R . E ., a n d  H om e, A. W ., J .  Physiol., 
101, 17 (1943).

* D unn, J . 8., M cLetchie, N. G. B ., and  Sheehan, H . L ., Lancet, 1,
484 (1943).

* D unn , J . S ., M cLetchie, N. G. B ., Lancet, ii, 384 (1943).
4 Adam s, S. F .,  J .  N utrition, 1, 339 (1929).
•Jo s lin , E . P ., New Eng. J .  M ed., 209, 519 (1933).
•W agedorn an d  Jensen , Biochem. Z ., 138 , 46 (1923).

Toxicity to Flies of Derivatives of Eugenol 
and C/s- and Trans- /soeugenol

I t  appears th a t  any  modification in the  pentadienyj, 
side-chain of th e  py reth rin  molecules induces a 
profound depression in  th e  insecticidal ac tiv ity 1. 
A lthough th e  d istribu tion  of the  double bonds in the 
side-chain of pyrethrolone is n o t ye t fully established2, 
the re  seems to  be little  doub t th a t  there is either a 
term inal = C H C H 3 grouping or—-less probably—-the 
= C H 2 group. Allyl phenols have been found to  
possess insecticidal p roperties1, and  it  appeared of 
in te rest to  com pare th e  tox ic ity  in  fly sprays of 
corresponding derivatives o f th e  isomeric phenols 
eugenol (which contains the  allyl grouping) and iso- 
eugenol (containing the  propenyl grouping).

The initial tests  showed th a t  when sprayed against 
flies under exactly  com parable conditions in kerosine 
or kerosine-acetone solution alone, or as ad juvan ts 
to  th e  pyrethrins, com pounds such as ethers of 
eugenol were usually m ore effective th an  solutions 
of th e  corresponding iso eugenol derivatives ; b u t 
some of the  results led to  com parison of th e  cis- 
an d  trans- forms o f th e  com pounds derived from 
isoeugenol. I t  was then  found th a t  solutions of the 
cis- form s of the  isoeugenol com pounds approached 
th e  tox ic ity  to  houseflies shown by  solutions of the 
corresponding eugenol com pounds, whereas th e  trans - 
form s were noticeably less toxic in solution alone 
an d  when included w ith small quantities of pyrethrins.

This observation appears to  be o f some in terest in 
view of th e  fact th a t  com parison of the  effect, as 
p y reth rin  synergists o f sesamin, o f wosesamin and 
asarin in  against houseflies indicated* th a t  the  natu re  
o f th e  substituen ts on the  benzene ring was th e  deter­
m ining factor on the  synergistic action of th is class 
o f com pound, spatia l configuration being of little  or 
no im portance.

The p reparation  an d  physical properties of the 
pure cis- and  trans- isoeugenol derivatives employed 
will be described elsewhere.

T. F . W e s t .
Stafford Allen and Sons, L td.,

London, N .I.

'  W est, T. F ., N ature , 152 , 660 (1943).
! Gillam, A. E . ,a n d  W es t,T . F ., J .  Chem. Soc., 671 (1942); 49 (1944). 

W est, T. F ., J .  Chem. Soc., 51 and  239 (1944). L aForge, F . 11.. 
and  A cree, F ., J .  Org. Chem., 7, 418 (1942). Cf. L aForge, F . li., 
an d  B a rth e l, W . F ., J .  Org. Chem., 9, 242 (1944).

* H arv ill, E . K ., and  A rth u r , J . M., Contrib. Boyce Thompson Inst., 
13, (2), 79 (1943).

‘ H aller, H . L ., L aForge, F . B ., and  Sullivan, W . N ., J .  Econ. Ent., 
35, 247 (1942). Cf. P a rk in , A. E ., a n d  Green, A. A., Nature, 154, 
16 (1944).

Function of Plant Vacuoles
P r e v i o u s l y 1, I  p u t forw ard th e  view th a t  pinkish 

vacuoles are receptacles of enzymes for synthesis of 
various food reserves in  plants, lower as well as 
higher ; in  support o f th is I  produced evidence of 
synthesis o f food reserves around the  pinkish vacuoles 
o f pyrenoids in Spirogyra  and  of synthesis of oil 
drops around  pyrenoids in  two diatom s. Additional 
evidence in favour of th e  view th a t  pinkish vacuoles 
are receptacles o f enzymes is now brought forward 
from  tw o so u rces: (1 ) synthesis experim ents ; 
(2 ) plasmolysis experim ents, in  some fungi.

B y  growing fungi (Polyporus durus and  Phomopsis 
sp.) in  fa tty  acids an d  glycerine medium, the  first 
form ation o f oil drops was noticed around th e  vacuoles 
in  the  course of tw o days, and by growing them  in



n o .  3911, O c t o b e r  14, 1944  N A T U R E 4 8 9

4 per cent sucrose or glucose m edium  th e  form ation 
of glycogen granules appeared in th e  sam e position. 
In  a  living cell intracellu lar enzymes never come ou t 
of th e  vacuoles, b u t rem ain enclosed w ithin th e  
vacuolar m em brane ; s tarch , glycogen, fa ts  an d  p ro­
teins are synthesized ju s t on th e  ex ternal surface of 
the  vacuolar m em brane, and  th ey  are also hydrolysed 
a t  th e  surface on account of th e  superficial secretion 
of enzymes from  th e  vacuoles ; then  th ey  are absorbed 
into th e  vacuolar cavities. B u t extra-cellular enzymes 
in fungi come o u t by  w ay of exudation  from  th e  
growing tips o f hyphje. Vacuoles are, thus, th e  seats 
of phenom ena of synthesis as well as o f hydrolysis, 
all reactions tak ing  place a t  th e  surface external to  
the vacuolar m em brane. They are n o t m erely passive 
accum ulators o f diverse m etabolic products and 
secreted substances soluble in  w ater, b u t are the  
principal sites o f chemical affinities in  th e  cell due to  
the  accum ulation of enzymes.

P rom  plasmolysis experim ents in  glucose, sucrose 
and sodium  chloride solutions, i t  follows th a t  when 
the perivacuolar m em brane is dam aged, the re  is 
leaking ou t of enzymes (proteases, diastases and 
lipases) which ac t on th e  protein  an d  glycogen 
granules and  fa t drops, an d  transform  th em  into 
soluble substances, and  th e  m itochondria become 
vesiculized ; the ir lipo-protein complex breaks down 
w ith liberation of lipides. Thus, a  g radual liquefaction 
of th e  cytoplasm  is b rought about. The liberated  
lipides increase in  num ber, some of them  fuse into 
large globules, leading u ltim ately  to  a  fa tty  degenera­
tion of th e  hyphse.

Experim ental facts lead to  the  conclusion th a t  th e  
p lan t vacuoles function as storehouses of enzymes.

D etails o f these experim ents w ith  discussion of 
current theories and  w ith  illustrations are expected 
to be published soon elsewhere.

S. R . B o s e .
Botanical L aboratory,

Carmichael Medical College,
C alcutta, India.

Aug. 16.
^ o s e ,  S. U ., Hot. Gaz., 104, 033 (1943).

Paracrinkle Virus and Inheritance
I n  a  recent article1, I  have argued th a t  viruses an d  

w hat I  call plasm agenes2 are  derived from  cell p ro ­
teins. On m y view, these undifferentiated proteins 
may come to  acquire th e  properties either of infection 
or, alternatively, o f inheritance, b y  processes of 
adaptation  which I  a ttem p ted  to  describe. I  also 
represented these processes in a  d iagram  (Fig. 3) in  
which arrows showed th e  conceivable and, to  me, 
probable directions of evolutionary  change.

Four w orkers in  p lan t breeding an d  v irus research 
now raise objections to  th is view 3. They tak e  the  
case of th e  paracrinkle determ inant of th e  K ing 
Edw ard po ta to  to  which I  referred an d  po in t ou t, on 
one hand, th a t  i t  is a  v irus since i t  shows the  
‘carrier’ as well as ‘susceptible’ reactions w ith  different 
potato  clones, an d  on th e  o ther h and  th a t  i t  is n o t 
a plasmagene.

T h a t paracrinkle behaves as a  v irus was fully 
dem onstrated by  th e  w ork of Salam an an d  Le Pelley, 
to  which I  directed a tten tion . In  th e ir  original 
account th ey  described .n o t tw o b u t four reactions 
of po ta to  varieties w ith  paracrinkle, and  a  reaction 
of Datvra, all fully consonant w ith  its  description as

a  g raft-transm itted  virus. I  consequently referred 
to  it  as a  v irus and  I  used its  behaviour as th e  strongest 
evidence, on th e  p la n t side, for m y  argum ent th a t  
viruses can arise from  cell proteins and  for th e  
arrows th a t  I  drew  to  indicate th is  origin.

If, on th e  o ther hand , paracrinkle had  behaved as 
a  plasm agene I  should indeed have been surprised. 
The possibility o f so dangerous a  particle being tra n s­
missible (and therefore having been transm itted ) by  
th e  seed seems to  me, for reasons which I  gave, a  
rem ote one. I  would n o t exclude it  b u t I  would 
certainly n o t expect it. F o r th is reason I  showed 
no arrows joining plasmagenes and  viruses.

My critics therefore have the ir facts r igh t so fa r 
as th ey  go, b u t they  have overlooked one enorm ous 
fact. T hey say, “There th u s seems no fundam ental 
difference in  th e  reaction  of K ing E dw ard  to  p a ra ­
crinkle v irus from  th a t  of an y  other ‘carrier’ varie ty  
to  th e  v irus ‘carried’ ” . Only one fundam ental differ­
ence, to  be sure, nam ely, th a t  K ing E dw ard made it, 
ju s t as, I  am  supposing, th e  fowl and  the  mouse 
made the ir viruses.

I t  occurs to  m e th a t  w hat m y  critics have no t 
understood is th e  no tion  (which is perhaps a  new 
one, although it  seems fairly  obvious) th a t  cell p ro ­
teins, characteristically  produced by  a  nucleus of a 
p articu la r new  genotype, m ay have th e  capacity  for 
indefinite self-propagation even when subject to  
o ther nuclei. Such proteins will sometim es have the  
po ten tia lity  of developing, either in to  plasmagenes 
or in to  viruses, according to  the ir distributions in  
developm ent or the ir opportunities in infection. They 
m ay  even, by  m u ta tion  an d  otherwise, cause cancer 
in  th e  examples I  have quoted.

A  careful s tu d y  of m y  article, and  if necessary of 
th e  book to  which i t  is a  footnote, would, perhaps, 
m ake m y prem ises an d  argum ent clear and  leave 
no ground for th e  m isunderstanding of particu lar 
phrases.

C. D. DARLINGTON.
Jo h n  Innes H orticu ltu ra l In stitu tio n ,

M erton,
London, S.W.19.

Sept. 12.
'N a tu re , 154, 164 (1944).
* “ The E volution  o f  G enetic System s”  (Cambridge, 1939).
• Carson, G. P ., H ow ard , H . W ., M arkham , H oy, a n d  S m ith , K enneth

M ., N ature, 154, 334 (1944).

Plant Nutrients in the Sea
I n  a  recen t issue of N ature1, Prof. J .  R itchie 

speculates “upon a  day  . . . when th e  In terna tional 
Fisheries Commission of th e  nations bordering the 
N o rth  Sea m ay  discuss, along w ith  its program m e of 
researches, th e  allocation of sum s to  be contribu ted  
b y  each nation  for chemical n u trien ts  in  th e  assu r­
ance th a t  these will support a  larger fish population 
an d  an  increased fishing fleet in  th e  N o rth  Sea” . 
Prof. R itch ie surely does n o t realize th e  v as t quantities 
involved. The English Channel is n o t a  specially 
rich  fishing ground, b u t calculations based upon  the  
annual phosphate cycle show th a t  th e  m inim um  
value for th e  phy top lank ton  crop is ab o u t 1,400 
m etric tons w et w eight per square kilom etre each 
y ea r2. The annual phosphate cycle involves th e  com ­
plete  rem oval o f th is  substance from  th e  surface 
w aters an d  a  lesser rem oval in  the  deeper w ater, on 
account of th e  reduced illum ination. B u t under each 
square m etre th e  w ater colum n yields to  vegetation
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abou t 1 gm . of phosphorus, equivalent to  abou t 
7 gm. of calcium  phosphate. T hus each square kilo­
m etre o f sea has an  annual tu rnover of abou t seven 
tons. To p u t an y  appreciable fraction  o f th is q u an tity  
in to  th e  English Channel would involve a  v as t ex ­
penditure. Moreover, such addition  would soon be 
d issipated in to  th e  ocean.

H . G. Wells is rig h t in  laying em phasis on th e  
im portance of phosphorus in  lim iting th e  fertility  o f 
th e  ocean, b u t his recen t s ta tem en t8, th a t  though 
“fisheries in tercep t a  fraction  of th is  phosphorus, th e  
greater p a r t  o f i t  form s insoluble com pounds w ith  
o ther substances, bones, shells an d  so fo rth , and  
sinks slowly into the  abyss beyond recovery” , is 
incorrect. A ctually  th e  phosphate tak en  u p  is largely 
regenerated by  excretion and  decay ; also th e  vertical 
circulation o f th e  w ater column, w hich begins as th e  
surface cools in  au tum n  and  continues u n til spring, 
brings phosphate an d  o ther n u tr ie n t salts to  th e  weU- 
illum inated regions again. A  certain  am ount does 
sink  to  th e  abysses o f th e  ocean. B u t m uch of th is 
is b rought up  again when th e  oceanic currents 
im pinge on banks an d  continental shelves. In  th is 
circulation, drainage from  th e  land  plays a  very  
small p a r t an d  canno t possibly account for differences 
observed between one year and  ano ther in  such a 
body  o f w ater as th e  N o rth  Sea.

P hosphate is, o f course, only one of th e  p lan t 
nu trien ts th a t  would require to  be added.

W . R .  G. A t k i n s .
Meteorological Office.

Sept. 22.
1 R itch ie , «T., N ature , 154, 275 (1944).
2 A tkins, W . R . G ., ,Science Progress, No. 106 (O ct. 1932).
3 Wells, H . G., “ M an’s H erita& e”  (London, 1944).

Temporary Ponds, a Neglected Natural 
Resource*

N a t u r a l  pools w hich contain  w ater for a  few 
m onths in  spring, an d  are d ry  for th e  rem ainder of 
each year, are  found in  m any  p a rts  o f th e  world. I  
have exam ined them  in  G reat B rita in , D enm ark, 
Sweden, Siberia1, C anada2, A ustralia an d  Africa. In  
th e  p as t little  a tten tio n  has been paid  to  ponds of 
th is  kind, except b y  specialists. Since th e y  are 
po ten tia lly  useful to  m an  a  sho rt account of them  
m ay be of in terest.

The annual h istory  of a  tem porary  pond in  th e  
n o rth  tem perate and  sub-arctic zones is as follows : 
W ith  th e  com ing of spring, an d  th e  m elting o f th e  
snow which has accum ulated during th e  w inter, 
w ater collects in  shallow grassy depressions an d  re ­
m ains there for two m onths or more. A  large num ber 
of inverteb rate  anim als emerge from  th e  resting  con­
dition in  the  soil on th e  bo ttom  of the  pond site, 
an d  become active w ithin a  few hours o f th e  filling 
of th e  pool. Some anim als, such as th e  E ntom ostraca, 
over-w inter as eggs, while others, including th e  snails, 
spend the  w inter in  the  ad u lt condition. W ith in  one 
m onth  o f th e  form ation o f th e  pond each spring, a  
very  g rea t abundance o f life of m any  kinds is found 
in  th e  w ater, an d  i t  is in  th is  th a t  th e  usefulness o f 
these h ab ita ts  lies. W hen th e  pond  dries in  early  
sum m er th e  aquatic  fauna an d  flora resum e a  resting 
condition, and  the  pond site becomes a  land  hab ita t. 
Because of th e  presence o f th e  excrem ent o f th e  
w ater anim als, th e  pond sites are  well fertilized,

* Published w ith  th e  permission o f th e  M edical D irector, Colony of 
Southern  Rhodesia.

an d  therefore support a  luxu rian t grow th of land  
p lan ts  during th e  te rrestria l phase. The leaves and 
stem s of these land p lan ts  serve, in  tu rn , the 
following spring, as food for th e  aquatic  animals, 
an d  in  th a t  m anner fertilize th e  aquatic  phase of 
th e  pool.

I n  a t  least one respect th e  im m ediate utilization 
o f tem porary  ponds is possible. In  th e  year 1928
I  w as engaged in  scientific w ork a t  a  fish hatchery  
on L ake Winnipegosis, in  central Canada. A t th is 
place the re  was need for th e  feeding of th e  fry  of 
whitefish (Coreg onus clupeformis) before they  were 
p lan ted  in  th e  lake, in  order th a t  th ey  should have 
a  surer s ta r t  in  life ; in o ther words, in  order to  reduce 
th e  w astage am ong th e  fry  p lan ted  in spring when 
there is little  food in  the  lake w aters. A  suitable 
food supply  for th e  fry  w as found in  tem porary  ponds 
on shore near the  hatchery . I t  m ight be assumed 
th a t  once th e  w arm er w eather h ad  come, there would 
be a  developm ent of fish food in  the  w aters of th e  
lake a t  a n  equal ra te  as in  th e  tem porary  ponds on 
the  shore. In  practice th ings do n o t happen in  th a t 
w ay. I n  th e  lake the re  is a  tim e-lag, due in th e  first 
instance to  the  fact th a t  before th e  biological food- 
producing processes can really get under w ay tw o 
to  th ree feet o f ice m ust be m elted by  the  sun. In  
con trast to  th is, there is a  very  rap id  developm ent 
o f m any  organism s in  th e  tem porary  ponds, because 
those sites have been d ry  during th e  w inter and so 
have no covering of ic e ; in  practice i t  was found 
th a t  th e  collection o f p lank ton  and  organic detritus 
in  th e  tem porary  ponds, and  th e  feeding of i t  to  
whitefish fry, is feasible, and  results in  the  rapid 
grow th of th e  fry.

T aking a  long view, i t  is possible to  th in k  of the 
efficient u tilization  of th e  p la n t and  anim al proteins 
an d  carbohydrates which are available in  tem porary 
ponds in  a  rationalized agriculture. U nder those 
conditions an  aquatic  crop, such as p lank ton  or fishes, 
could be reaped from  a  given piece of ground, and 
be followed b y  a  field crop, such as oats. A rotation  
o f th a t  so rt is said  to  be followed in  carp ponds in 
C entral Europe. A nother possibility is th a t  the  site, 
afte r th e  drying of th e  pond, could be used for in ten ­
sive protein-rich grazing.

In  m any  p a rts  o f th e  w orld tem porary  ponds are 
undesirable as being a  w asteful hindrance to  the 
agriculturalist, o r th ey  m ay  be dangerous, as breed­
ing places of disease-carrying m osquitoes and  snails. 
The purpose of th e  presen t no te  is to  po in t out their 
useful possibilities. In  o ther words, tem porary  ponds, 
so often  regarded as a  nuisance, are in  reality  a 
neglected na tu ra l resource.

A l a n  M o z l e y .
Bilharzia R esearch Laboratory,

Public H ealth  D epartm ent,
P.O. Box 587, Salisbury,

Southern Rhodesia.
Aug. 26.

1 Mozley, A lan, Trans. Roy. Soc. E din ., 58, 605 (1935).
1 M ozley, A lan, Amer. N at., 68, 235 (1932).

Surface Area of Small Objects
The determination of the surface area o f objects 

such as small particles or stones is o f importance in 
m any  fields of research. These particles are usually 
convex in shape, but it seems that the mathematical 
theory of convex bodies is not widely known among 
experimental workers in this subject.
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I f  a  body is convex and  has area  A ,  i t  was proved 
by Cauchy th a t  A  is equal to  four tim es th e  m ean 
of the area of th e  projection of th e  body on a  p lane 
for all orientations of th e  la tte r. This resu lt has a  
limited application in  th e  estim ation b y  photographic 
or photom etric m eans of th e  average surface area 
of a num ber of small particles suspended in a  liquid. 
W ith larger particles such as stones, however, i t  sug­
gests th a t  th e  area of projection should be m easured 
in a  num ber of different directions b y  some such 
optical m ethod. The average of these m ultiplied by  
four will give th e  surface area. In  order to  give equal 
weight to  each observation i t  is desirable to  choose 
the directions of projections to  be those o f th e  
normals to  a  dodecahedron or an  icosahedron.

The question then  arises as to  how good an  approxi­
m ation th is  is to  th e  tru e  m ean. I f  A  is th e  tru e  
area and  A x th e  area estim ated by  th is  m ethod

0-918 <  - j 1 <  1-079 

for a dodecahedron, and
A

0-955 <  X  <  1-0 4 7

for an  icosahedron. These lim its are th e  approxim ate 
numerical values of certain  trigonom etrical ex ­
pressions which can be evaluated  exactly . T hey are, 
moreover, th e  best possible lim its.

Proofs of th e  above results an d  some analogous 
theorems will appear in  th e  A nnals o f Mathematics.

P . A. P . M obajst.
St. Jo h n ’s College,

Cambridge.
Sept. 1.

A Solar Halo Phenomenon
A d i s p l a y  of m ock suns was seen here on the  

morning of A ugust 9. D escriptions of sim ilar displays 
seen a t  Cambridge and  Godalm ing have been p u b ­
lished1 and  these notes are supplem entary  to  them .

The Fam borough  display occurred in  cirrus caused 
by aircraft trails a t  a  height o f 20,000 ft. A t 12.15 a.m . 
(d .s .t .)  i t  consisted of a  com plete parhelic circle, abou t 
one th ird  of a  com plete tan g en t arc, left-hand  and 
right-hand coloured parhelia near th e  2 2 ° halo, two 
white parhelia situated  on th e  parhelic circle an d  an  
anthelion. The colours were exceptionally brilliant.

The shape of th e  tangen t arc was sim ilar to  th a t  
expected theoretically2 for th e  sun a t  an  a ltitude of 
48° 07' (its a ltitude a t  12.15 a.m .). The colour bands 
in the left-hand parhelion were n o t perpendicular to  
the parhelic circle, b u t were inclined to  th e  vertical 
a t an angle of abou t 30°. They also extended slightly 
below the  parhelic circle in a  m anner sim ilar to  th e  
arcs of Lowitz. Some photographs taken  b y  Mr. 
Brock show th is inclination. They were m ade on 
Ilford S tandard  Panchrom atic film w ith  a  tri-red  
filter : th e  range of w ave-lengths recorded was from  
5800 A. to  6700 A. A m easurem ent on th e  best 
of the photographs gives, as th e  distance from  
the inside of the  2 2° halo to  th e  inside boundary  of 
the left-hand parhelion, 8° 44' ±  30' (extrem e error). 
This distance has been calculated to  be 9° 31', 
assuming a  refractive index of 1 -307 for ice (corre­
sponding to  a  tem peratu re  of — 10° C. and  a  w ave­
length of 6700 A.) and  a  solar altitude of 48° 07'. 
As it has been assum ed th a t  the  sun is a  po in t source, 
the agreem ent seems satisfactory.

The bands seen by  Mr. Archenhold were also seen 
here ; b u t according to  our notes th ey  were coloured, 
even w hen th e y  passed through  th e  sun. This in ­
dicates a  d iffraction origin for th e  colours. U nfortun­
ately, i t  was n o t noticed w hether th e  red  or violet 
was nearer th e  sun ; such an  observation would have 
distinguished a  refraction origin from  a  diffraction 
origin. W e th in k  th a t  Mr. A rchenhold’s explanation 
is too  simple, since i t  is geom etrically impossible for 
a  collection of reflecting and  refracting elements 
betw een ea rth  and  sun  to  produce a  stra ig h t band 
of ligh t n o t passing th rough  th e  sun, except for u n ­
likely d istributions of orientation .

I t  is evident th a t  knowledge of atm ospheric optics 
is still in  an  elem entary  sta te , and  th a t  m any 
m ore careful (preferably photographic) observations 
are required. T h a t E ngland  is n o t an  unsuitable 
coun try  for these observations is shown b y  th e  fact 
th a t,  during th e  five weeks following th e  display, we 
have seen fifteen 2 2° solar halos, th ree  brightly  
coloured parhelia, one isolated upper tan g en t arc 
(probably often m istaken for p a r t o f a  2 2 ° halo) and  
one 17° solar halo.

D .  E .  B l a c k w e l l .
J .  C. W . D e  l a  B e r e .

11 V ictoria R oad,
Fam borough ,

H an ts .
1 N ature, 154, 433 (1944). 
a P e rn te r-E xner, “ Mefceorologische O p tik” .

Prof. A. E. Con rady
I  a m  indebted  to  Mr. Cyril Young, o f Sir H ow ard 

G rubb, Parsons and Co., L td ., for d irecting m y  a t te n ­
tio n  to  a  m is-statem ent in  m y  ob ituary  notice of th e  
la te  Prof. C onrady1. I  had  been inform ed from  a 
source w hich I  believed tru stw o rth y  th a t,  p rior to  
th e  W ar of 1914-18, th e  periscopes fitted  to  B ritish 
subm arines h ad  been obtained from  foreign sources. 
Mr. Young, supported  by  o ther correspondents, 
assures m e th a t  alm ost all th e  periscopes of th is  
period were m ade b y  th e  firm  of Sir H ow ard Grubb 
an d  Sons, L td ., in  D ublin ; and  th is firm  produced 
th e  m ajo rity  of th e  periscopes used during th e  W ar. 
E ven  before 1914, periscopes were th e  m ain  product 
o f th e  firm, though  it  was probably  b e tte r  known 
in scientific circles for its  astronom ical telescopes. 
Sir H ow ard G rubb took  ou t a  num ber of p a ten ts  in 
connexion w ith  subm arine periscopes from  th e  year 
1901 onwards. The firm ’s workshops were rem oved 
from  D ublin  to  S t. A lbans w hen th e  enem y sub ­
m arine m enace becam e acute.

This does no t, o f course, d e trac t from  th e  m erit of 
Prof. Conrady’s original w ork in  th e  design of such 
com plicated system s (his designs were n o t o f the  
‘G rubb’ type) an d  his efforts, toge ther w ith  those 
of th e  optical sta ff o f th e  N ational Physical L abora­
tory , Messrs. W . W atson and  Sons, L td ., an d  Messrs. 
K elvin, B ottom ley and  B aird , L td ., m ust have con­
tr ib u te d  very  largely to  th e  adequate  supply  of these 
essential p a r ts  o f subm arine equipm ent. Their m an u ­
fac tu re  was la te r ta k en  up  b y  Messrs. B arr and 
S troud, L td .

I t  is clear th a t  G reat B rita in  owes a  g rea t deb t to  
th e  la te  Sir H ow ard G rubb in  th is  connexion.

L. C. M a r t i n . 
Im peria l College of Science and  Technology,

London, S.W.7.
1 Nature, 1 5 4 ,173 (1944).
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THE BEECH TREE
By ALEXANDER L. HO W ARD

Hinc olim juvenis mundi melioribus annis,
Fortunatarum  domuum non magna supellex 
Tota petebatur ; sollas, armaria, lectos,
E t mensas dabat, et lances, e t pocula Fagus.

Hence, in the world’s best years, the humble shed 
Was happily and fully furnished :
Beech made their chests, their beds, and the join’d-stools : 
Beech made the board, the platters, and the bowls.

Cotjxeius.

JU LIU S CAESAR, a f te r  v isiting  B rita in , re tu rned  
hom e an d  reported  th a t  he h ad  seen v as t forests 

containing oak, ash , elm , an d  o th e r trees in  g rea t 
abundance, an d  as he m entioned th e  trees b y  nam e, 
om itting  th e  beech, i t  w as th o u g h t th a t  th is  tree  was 
n o t indigenous to  th e  country . C. A. Joh n s suggests 
th a t  like some o ther explorers Ju liu s  Caesar was 
given to  exaggerate th e  im portance an d  ex ten t o f  h is 
travels, and  conveyed th e  im pression th a t  he had  
penetra ted  fa rth e r  into th e  country  th a n  was ac tua lly  
the  case. Since he only traversed  p a r t o f  Sussex and  
K en t, arid was in  E ngland  only a few days, h is rep o rt 
was o f lit tle  account. Elwes, in  “Tim bers o f  G reat 
B ritain  an d  Ire lan d ” , dism isses th e  subject once an d  
for a ll by  h is pronouncem ent as follows :

“The beech is indigenous to  England. Remains of i t  
have been found in neolithic deposits a t Southampton 
Docks ; Crossness, in Essex ; in Fenland ; in pre-glacial 
deposits in the Cromer forest bed ; and a t Happisburgh, 
Norfolk. Names of places of Saxon origin, in which the 
word beech occurs, are very common, as Buckingham, 
Buxton, Boxstead, etc. . . . The beech is not believed 
to  be indigenous in Scotland and Ireland, and no evidence 
is forthcoming of its  occurrence in prehistoric deposits in 
those countries.”

Johns, te lling  a  s to ry  w hich he considers m ay  be 
a  fabrication, says :

“Among the many anecdotes connected w ith the history 
of printing which have come down to  us, th a t related by 
Hadrian Junius deserves to  be noticed in th is  place. 
About the year 1441, Lawrence Koster, a  citizen of 
Haarlem, ‘walking in a suburban grove, began first to  
fashion Beech-bark into letters, which being impressed 
upon paper, reversed in the manner of a  seal, produced 
one verse, then another, as his fancy pleased, to  be for 
copies to  the children of his son-in-law’. This hint he 
subsequently improved upon, and finally invented blocks 
of lead and tin, and printed books. Among his workmen 
was John Faust, who, having been initiated in the art, 
although sworn to  secrecy, decamped, carrying w ith him 
his m aster’s stock in trade, and set up as a  printer on his 
own account a t Mayence. I  should add th a t, although 
many literary men have credited th is  account, i t  bears, 
on close examination, internal evidence of being a  fabrica­
tion, either of Hadrian or his informant.”

T he beech tree  (Fagus sylvatica) w ith  a  sm ooth 
green tru n k  an d  a  m assive crown, covered in  th e  
ea rly  spring w ith  v iv id  ligh t green leaves, which 
darken  as th e  year advances, changing in  th e  au tu m n  
to a  golden tin t, is one o f th e  m ost beau tifu l o f a ll 
our forest trees.

The shade w hich i t  provides has been g ra te fu lly  
accepted b y  a ll people fo r tw o thousand  years, an d  
p robab ly  longer.

P liny  says :
“There is a  little  hill named came within the territorie 

of Tusculum, not far from Roman Citie side, clad and 
beautiful w ith a  goodly grove and tu ft of Beech trees, so 
even and round in the head, as if  they were curiously kept 
cut and shome artificially w ith garden sheares : . . .

In  i t  there was one especiall faire tree above the rest, 
which Pabienus Crispus ; a man in our daies of great 
authoritie . . . cast a  fancie and extra ordinarie liking 
unto : insomuch as he was wont not onely to  take his 
repose and lie under it, to  sprinkle and cast wine plenti­
fully upon it, but also to  clip, embrace and kisse it  other 
whiles.”

S tru t t  says :
“The Beech will grow in the most stoney and barren 

soil. In  sheltering exposed situations it is particularly 
desirable on account of its retaining its leaves until the 
very end of Autumn, and indeed many of them through­
out the winter. Their delicate green gradually fading to 
a  modest brown, then to  golden orange and a t last to the 
more appropriate red.”

In  P rance i t  has been no less h ighly  esteemed. 
E lw es says :
“in the North of France it  attains perfection and forms 
very large forests . . . the finest beech forest in France 
is th a t of Retz which contains 37,000 acres . . . the 
beeches contain. 329,433 c. ft. of timber, and reach a 
height of nearly '150 ft. w ith clean stems of 80 to 90 feet. 
Their age in 1895 was 183 years, and they were considered 
(then) to  have reached their maximum development.”

L a te r he m entions one o f th e  finest beeches in 
P rance called “L a B ourdigalle” in  th e  F o re t de 
Lyons, which is supposed to  be 375-575 years old. 
I t  is generally  considered th a t  in  England th e  beech 
tree  lives for ab o u t 250-400 years, p robab ly  reaching 
its  prim e in  less th a n  200 years, a f te r  which tim e it 
g radually  declines, invariably , as in  th e  case o f  m any 
trees, becoming hollow.

S tru tt  m entions th e  K ing Beech, in  K nole P ark , 
which in  1830 was “ 105 ft. high, 24 f t. in  g irth  a t 
13 f t .” , and i t  is interesting th a t  Elwes m entions the 
sam e tree  as follows : “in  1905 100 ft. by  30 ft. in 
g irth  a t  5 ft. I t  has th e  largest g irth  o f any beech I  
know o f now standing in  E ngland” . Mr. Mason, 
k ind ly  in struc ted  by  Lord Sackville, has sent m e the  
following no te  under d a te  o f M ay 18, 1944, regarding 
th is  tree  :

“The Beech is now very much the worse for wear, only 
one of the main arm s now being left. I  have measured 
th is  a t  13 ft. and it  measures 37$ ins. quarter girth  (150 in. 
circumference), I  have also measured the main bole at
5 f t . ; th is now measures 32 ft. in circumference. The 
height of the remaining portion of the tree is about 90 ft. 
I t  is now in full leaf.”

I t  is in teresting  to  notice th a t  P liny, 1,500 years 
ago, records th e  practice o f th e  Greeks and  the  
R om ans who found them selves unable to  resist the  
tem p ta tio n  o f  carving th e ir  nam es on th e  beech trees, 
an d  th a t  th e  sam e h a b it is continued u p  to  the  
p resen t day.

W hile th e  beech, w ith  its  dense overhead crown, 
affords a  welcome shade an d  a  cooler tem peratu re on 
h o t sum m er days for th e  trave lle r, i t  is a  greedy 
occupant o f  th e  surrounding ground. U nlike the  
p lane, an d  th e  alder, its  dense shade prevents flowers 
o r grass from  growing under it .  The only com­
pensation  is one o f  which advantage is taken  by 
th e  m ore th r if ty  people in  Europe, extending from  
P rance to  th e  confines o f I ta ly  an d  Greece. This 
consists o f  th e  truffles an d  morels which th rive 
beneath  th e  beech tree . I n  G erm any an d  P rance 
these fungi a re  eagerly collected and  form  a n  im ­
p o rta n t food. Truffles were originally valued in 
E ngland, an d  dogs were especially tra ined  for finding 
th e  fungus, which grows somewhere under the su r­
face o f  th e  ground ; a  p ractice which, o f la te  years, 
seems to  have alm ost com pletely disappeared. On
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th e  Continent, especially F rance, pigs are s till used 
for th is  purpose.

Johns, speaking o f th e  truffle, says :
“I t  possesses a  strong but agreeable smell, and is 

generally found by dogs and pigs trained to  search for 
i t : but, in those countries where truffles abound, in 
October (which is their season for ripening) all the in­
habitants repair to the woods, slightly stirring, or rather 
scratching the ground in those places which experience 
points out to  them  as the most likely to  contain the 
tubers. The high price of, and constant demand for 
truffles, both in France and other countries, renders this 
a  very lucrative employment, and experienced hunters 
are rarely deceived in the places where they make their 
search.”

Berkeley quotes an  instance o f a  poor crippled boy 
who could detec t truffles w ith  a  ce rta in ty  superior 
even to  th a t  o f th e  best dogs, an d  so earned  a  liveli­
hood. A nd as regards morels :

"In England they are comparatively rare, but Mr. 
Berkeley states th a t he has known them to be so abundant 
in  Kent, as to  be used for making a  sort of catsup.”

Forty-four years ago, in  Norfolk, Sir H ugh Beevor 
took m e w ith  h im  on a  search for truffles, w hich 
proved successful.

The g rea t im portance o f  th e  beech tree  is n o t 
lim ited to  its  b eau ty  and shade or even to  its  im m ense 
value for tim ber, b u t in  addition  i t  is recognized as 
one o f  th e  m ost im portan t o f  those trees w hich help 
and  foster th e  grow th o f  a ll o the r forest trees. Step, 
who refers to  th e  beech b y  th e  ti t le  o f  “M other o f 
Forests”, very  m istakenly  says th a t  “ th e  tim b er has 
little  im portance” , b u t he is qu ite  correct in  acknow ­
ledging “his heavy  indebtedness to  th is  Nursing 
M other” . Curiously, however, in  la te r life, i t  is 
aggressive an d  overbearing, so th a t  a n y  woodland o f  
m ixed trees, even including oak, will be dom inated 
and  eventually  expelled by  th e  beech.

O f la te  years dem and for th is  tim ber has exceeded 
all bounds, an d  am ong th e  forests an d  woodlands o f 
England no tree has been m ore ruthlessly cu t down.

Only a  few years ago th e  country  around  H igh 
W ycombe seemed to  provide an  inexhaustib le supply  
o f beech trees su itab le for chair an d  fu rn itu re  m anu­
facture. The industry  is so old th a t  i t  is difficult to  
discover when i t  first s ta rted , b u t un til qu ite la te ly  
th e  early  prim itive pole la th e  could be seen tu rn ing  
th e  chair legs in  th e  beech woods, exactly  as  i t  was 
used hundreds o f years ago. The pole la the , together 
w ith  th e  o ther tools em ployed in  th e  work, was well 
illu stra ted  in  th e  issue o f  th e  Woodworker o f  M ay 
1939. This consists o f a n  up righ t o r sim ilar stake, to  
which a  pole is a ttached  a t  r ig h t angles. Thonging 
is a ttach ed  to  th e  pole an d  th is  is tak en  to  th e  la the. 
“The thonging passes round  th e  w ork an d  causes i t  
to  revolve as th e  tread le moves downwards. The 
spring o f th e  pole causes th e  tread le  to  be draw n up  
again  ready  for ano ther stroke. T he cu t is m ade on 
th e  down stroke only.”  T he supply  o f beech trees a t  
H igh W ycombe which seemed a t  one tim e to  be 
inexhaustible has vanished, an d  for some years p as t 
those engaged in  th e  trad e  have h a d  to  go fa rth er 
and  fa rth e r afield for th e ir  tim ber, an d  even to  im port 
immense quantities from  southern  Europe.

Among m any large sales, especially d in ing  th e  
W ar o f  1914-18 an d  up  to  th e  present, in  every  
d is tric t where beech trees were available, one tra n s ­
action stands out noticeably. This concerned one single 
sale o f  beech trees a t  Goodwood, when no less a  sum  
th a n  £55,000 was paid  By th e  purchaser. I  have been 
inform ed th a t  m ost o f th is  tim ber was sold in  H igh 
W ycombe. I  have also been inform ed th a t  th e

destruction  o f these glorious woodlands was necessi­
ta te d  b y  th e  incidence o f  tax a tio n  to  m eet death  
duties. W hile th is  m ay  be perhaps th e  largest single 
case on record, i t  is in  no m anner th e  only case, as 
th e  sam e th in g  has been happening in  every  p a r t  o f 
G reat B rita in  fo r a  g rea t m any  years p as t. Successive 
Governm ents, while w holly neglecting to  m ake any  
provision for th e  reafforestation o f  th e  country , have 
a t  th e  sam e tim e brought ab o u t th e  deforestation 
year b y  year, so th a t  to -day  th e  situation  h as become 
dangerous to  th e  welfare o f  th e  com m unity.

E very  account during 1,500 years has em phasized 
th e  usefulness an d  good qualities o f  th e  tim ber of 
beech, an d  for th e  la s t hundred  years i t  has perhaps 
been only second or th ird  in  im portance in  our wood­
w orking industries.

T he wood is o f  a  ligh t brown colour, tough  b u t 
soft, w ith  a  s tra ig h t grain, easily  worked, an d  p re­
senting a  sm ooth surface from  bo th  m achine an d  
h an d  tool, w hether on th e  transverse, longitudinal, 
o r across th e  grain. T he extensive fine m edullary  
rays, rad ia tin g  from  th e  centre to  th e  outside, show 
when cu t in  m ultitud inous flecks. The shrinkage in 
seasoning is m oderate, an d  w ith  good a ir  o r kiln- 
dry ing  presents even surfaces. A lthough beech when 
properly  ven tila ted  is fairly  durable, i f  unventila ted  
i t  rap id ly  decays, b u t under w ater, o r g round where 
th e re  is m oisture, i t  is very  durable. A bout th ir ty -  
five years ago, when th e  underpinning o f  W inchester 
C athedral was necessary, round  beech trees an d  oak 
were rem oved w hich were perfectly  sound. The trees 
h a d  been secured w ith  pegs, some o f  beech wood, 
which were sound a f te r  m ore th a n  five hundred  years 
in  position. R ound piles o f beech were tak en  up 
from  th e  foundations o f W aterloo Bridge, sound afte r 
six ty  to  seventy years o f imm ersion in  th e  bed of th e  
Tham es.

Beech has been a  favourite wood w ith  chair-m akers 
for tw o hundred  years an d  perhaps m ore. The higher- 
class m akers w orking w ith  w alnut, oak, o r m ahogany, 
satinw ood, etc., generally used beech for th e  fram es ; 
b u t i t  is noticeable th a t  Chippendale never em ployed 
i t .  M any fine specimens o f a rtis tic  design an d  clever 
craftsm anship  have been lost as th e  beech fram ew ork 
used was a ttack ed  b y  th e  Lyctus or Zestobium  
beetles, o r bo th , th e  fram ew ork rap id ly  tu rn ing  to  
dust, an d  th e  chairs breaking up . T he M aster’s  chair, 
presented to  th e  Glass Sellers Com pany in  1702, is a 
superb  specimen constructed  o f w alnut an d  beech ; 
i t  is s till in  perfect preservation  ; b u t th e  beech 
fram ework h ad  to  be replaced th is  year to  prevent 
collapse. Three o ther Jacobean  chairs o f  exquisite 
English m arque try  Were sim ilarly affected.

Im m ense quan tities o f th e  wood have been used 
for m aking a  cheaper class o f chair for halls, kitchens, 
an d  th e  well-known wheel-back chairs. This trad e  
has been carried  on extensively a t  H igh W ycombe 
an d  elsewhere. Innum erable articles have been m ade 
o f beech, such as brush-backs, bowls, bread  trenchers, 
an d  a ll k inds o f dom estic utensils. M any o f these and  
also bedposts have been carved w ith  th e  w heat-ear 
an d  o ther designs. Indeed, th roughou t th e  ages 
civilized m an has recognized th e  m erits an d  useful­
ness o f th is  wood, for P liny  te lls us :

“As touching the beech, the grain of i t  runneth < rosse 
two contrarie waies like combe teeth ; but in old tim e 
the vessels made of th a t wood, were highly esteemed. As 
for example Marius Curius having subdued his enemies, 
protested and bound it  w ith an oath, That of all the 
bootie and pillage taken from them, he hath  not reserved 
anything for himselfe, but only a  cruet or little ewer of 
Beeche wood, wherewith he might sacrifice unto the gods.”
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Since th e  presen t W ar, th e  beech tree  has  come 
in to  prom inence for th e  m anufactu re  o f  ply-wood, 
w ith  such success th a t  th e  dem and is likely  to  increase 
beyond expectation . The M inistry  o f  S upply has 
now given instructions th a t  all beech being felled 
in  th e  B ritish  Isles shall first be inspected an d  su it­
able b u tts  reserved for th is  purpose.

The very  beau tifu l an d  ornam ental tree  generally  
known as th e  copper beech is a  v a rie ty  o f th e  purple 
beech (Fagus sylvatica var. purpurea ). T he origin o f 
th is  tree  is doubtfu l. Elwes says :

“Mention is made of a  beech wood a t Buch, on the 
Irehel mountain in Zurichgau (commonly called the 
Stammberg) which contains three beech trees w ith red 
leaves, which are nowhere else to  be found . . . and the 
legend is stated  th a t according to  popular belief five 
brothers murdered one another on the spot where the 
trees sprang up. Offspring of these trees were carried 
into a  garden, where they still retained their purple 
colour.”

As to  th e  rom antic origin above-m entioned, there 
m ay possibly be a  difference o f  opinion. T his tree  
can be found w idely d istribu ted  an d  is h igh ly  prized 
in  innum erable places th roughou t G reat B rita in  an d  
on th e  Continent. I ts  h igh ly  decorative appearance 
in  p a rk s  an d  gardens should  ensure its  fu tu re  success 
a n d  plan ting . W ith in  th e  la s t tw enty-five years, on 
tw o separate  occasions I  have hea rd  o f  th e  successful 
tran sp lan ta tio n  o f  tw o splendid fully-grow n trees—  
a  significant illu s tra tio n  o f  i ts  appreciation  by  th e  
respective owners. Elwes m entions th a t  th e  largest 
tree  w hich he h a d  found w as in  th e  p a rk  a t  D unkeld, 
P erthsh ire, w hich m easured 86 ft. h igh, w ith  a  g irth  
o f  15 ft. 3 in.

N or m u st we overlook am ong num erous varieties 
o f  th is  beau tifu l tree  th e  fern-leaved beech, som e­
tim es called th e  ‘cut-leaved’ beech, fo r w hich a 
num ber o f  different bo tan ica l nam es have been used, 
b u t w hich Elwes nam es var. heterophylla : th e  origin 
o f  th is  v arie ty  is unknow n. T his tree  is fa r  too lit tle  
k n o w n ; b u t its  o rnam ental ch arac ter an d  th e  
decorative beau ty  o f its  foliage should recom m end i t  
fo r m ore general cultivation .

CHEMICAL RESEARCH IN 
THE U.S.S.R.

REC EN T R ussian publications received contain 
m any  papers of considerable in te rest dealing 

w ith  chemical an d  physico-chem ical subjects. Only 
a  sm all num ber of them  can be m entioned here.

A lthough polonium  belongs to  Group V I in  th e  
Periodic System , no com pounds in  w hich i t  shows a  
valency of six were known, although com pounds 
o f lower valencies have been described. A. G. 
Sam artzew a1 exam ined the  co-precipitation of polon­
ium  w ith  sa lts o f telluric acid, containing 6-valent 
tellurium , an d  found th a t  polonium  crystallizes iso- 
m orphously w ith  sa lts o f orthotelluric acid. This 
suggests th a t  polonium  form s an  ion PoO«" in  which 
i t  is hexavalent.

The Debye form ula for th e  dipole m om ent o f a  
molecule in  term s of th e  dielectric constan t is re ­
stric ted  to  gases an d  to  very  d ilu te solutions of polar 
substances in  non-polar solvents. In  th e  case of pure 
polar liquids th e  effective orien tation  polarization is 
less th a n  th e  ideal o rientation polarization,

-which, if known, would give the  dipole m om ent [x.

A  form ula for m ixtures is also given, and  can be used 
w hen th e  substance is soluble only in  a  polar solvent.

The relation  between colour and  structu re  of organic 
com pounds has often been dealt w ith  bo th  theoretic­
ally  and  experim entally. A  theory  based on quantum - 
m echanical resonance was proposed b y  Sklar3. An 
increase in  th e  num ber of conjugated bonds is accom­
panied  by  an  increase in  th e  num ber of resonance 
structures, which probably  tells upon th e  absorption 
spectrum  an d  colour. M. A. Kovner* has considered 
q uan tita tive ly  the  energy-levels and  spectrum  of 
hexatriene, an d  gets good agreem ent w ith  the  known 
absorption  band.

Am ong th e  m any  suggestions for th e  s truc tu re  of 
boron hydrides, one by  M. E . D yatk ina  and J .  K . 
Syrk in5 supposes th a t  the re  are no  single electron 
bonds b u t resonance between th e  s ta tes >  B +  and 
> B < ,  an d  th e  s truc tu re  o f B aH , is represented as 
follows. Two atom s of boron and  four of hydrogen 
are in  one plane and  th e  rem aining tw o hydrogens 
are on a  line perpendicular to  th is plane and  passing 
th rough  th e  m iddle of th e  line B— B a t  equal distances 
from  th e  plane. This model represents tw o distorted 
te trah ed ra  having a  m u tua l edge. The model is dis­
cussed in  th e  light o f the electron diffraction m easure­
m ents o f B auer and , in  th e  opinion o f the  authors, 
is consistent w ith  them . S tructures for m etal boro- 
hydrides a re  also proposed.

The m echanism  of discharge of hydrogen ions has, 
as is well known, a ttra c te d  a  considerable am ount 
o f a tten tio n  in  recen t years, and  different theories 
have been proposed. A  paper by  A. F rum kin 8 gives 
a  survey of his experim ents. The lack of agreem ent 
o f d a ta  on the  over-voltage on m ercury is traced  to  
th e  deposition of im purities, especially near the 
electro-capillary m axim um . The results w ith  high 
cu rren t densities obtained b y  o ther workers are 
critically  considered and  shown to  be really  in  agree­
m en t w ith Tafel’s equation. M easurem ents w ith  very 
low curren t densities are very  difficult, on account 
of th e  possibility o f depolarization by  dissolved 
oxidants, an d  th e  danger of adsorption  of surface- 
active substances. F o r very  low curren t densities 
th e  tim e lag in  charging th e  double layer also comes 
in. There is some disagreem ent w ith  Bowden and 
K enyon’s results, b u t n o t m uch. The results w ith  
dropping electrodes are considered in  detail. The 
sh ift o f half-wave po ten tia l w ith  concentration found 
by  TomeS was n o t confirmed. A  very  detailed dis­
cussion of th e  s truc tu re  of th e  double layer is given, 
and, am ong other conclusions reached, i t  is shown 
th a t  results canno t be explained on th e  assum ption 
th a t  th e  po ten tia l depends only on the  distance from, 
th e  m ercury  surface.
1 Compt. Rend., U .R.S.S., 33, 498 (1941).
* Compt. Rend., U .R .S.S., 36, 43 (1942). 
s J . Chem. Phyt., 5, 069 (1937).
‘ Compt. Rend., U .R.S.S., 86, 61 (1942).
• Acta Phyt. Chim., V M .S .S ., 14, 547 (1941); Compt. Rend., U.R.S.S.,

35, 180 (1942).
'A c ta  Phyt. Chim., U.R.S.S., 18, 23 (1943).

The difference is p robably  due to  th e  in ternal local 
field in  th e  liquid. J .  K . S yrk in 2 has found two 
formulae w hich give th e  rela tion  between effective 
an d  ideal polarizations, from  which th e  dipole m om ent 
(a for a  pure liquid can be determ ined if  its  refractive 
index n, density  d, an d  dielectric constan t e are 
know n (N  is A vogadro’s num ber, k  is B oltzm ann’s 
constan t, M  is m olecular w eight, T  is absolute tem ­
perature) :
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WORK OF THE LA PLATA 
ASTRONOMICAL OBSERVATORY

BER N H A R D  H . DAW SON has a  paper w ith  the  
title , “Observaciones De P lanetaa y  Com etas” , 

published a t  the  L a P la ta  Astronom ical O bservatory, 
which deals w ith  his observations during th e  years 
1940-41 (06s. A st. Univ. Nac. de la Plata, 6 , No. 7). 
The w ork was carried ou t w ith  th e  equatorial in stru ­
m ents of th e  O bservatory, and  th e  visual observa­
tions were effected w ith  th e  filar m icrom eter of the  
Tefractor w ith  apertu re  433 m m ., using a  dark  field 
illum inated w ith  red  light. A brief description of 
certain  m ethods and  precautions to  ensure accuracy 
is given. On several occasions i t  was found necessary 
to use relatively fain t sta rs as reference points owing 
to  the lim ited field, b u t no difficulty was experienced 
in  this procedure, thanks to  th e  “A strographic C ata­
logue” .

Photographic observations during th e  first years of 
earlier observations a t  th e  O bservatory were carried 
out entirely by  m eans of th e  “A strographic” objec­
tive, aperture 342 mm. and  focal leng th  3,417 m m ., 
b u t m ore recently  th e  “U V ” objective, apertu re  
160 mm. and  focal length  1,500 m m ., has come into 
general use. I t  was found th a t  th e  sm aller apertu re  
was largely com pensated by  th e  greater clarity  of th e  
images, and  in  addition  to  certain  advantages, its 
larger field is o f assistance in  th e  search for planets 
of uncertain  position, and  in  o ther ways as well.

In  the  photom etric w ork on Eros, com pensation of 
half th e  apparen t m otion of the  p lanet was effected 
during the  exposures, so th a t  the  images of the  p lanet 
should present the  same aspect as those of th e  stars, 
and th u s could be com pared photom etrically. U nfor­
tunately , the  atm ospheric conditions were n o t favour­
able for th is work, clouds intervening on m any  occa­
sions. A tab le  shows th e  positions of E ros during 
May 28-Septem ber 26, 1940, an d  another tab le 
supplies details of the photom etric observations d u r­
ing Ju n e  11-August 23 in  th e  sam e year.

Positions of Comets Cunningham , 1940 b, W hipple,
1940 d, van  Gent, 1941 d, an d  Schwassmann-W ach- 
m ann, 1941 / ,  are  also supplied for a  num ber of 
dates.

Gualberto M. Iannin i has published th ree papers 
w ith th e  titles, “Medidas M icrometricas De Estrellas 
Dobles” ; “Posible M ovimiento Rectilineo De p 311” ; 
and “U na N ueva D eterm ination  D e L a O rb ita  De Y  
A rgus” (Obs. A st. Univ. Nac. de la Plata, 6 , No. 8). 
The first of these papers describes th e  au th o r’s 
m easurem ents of double stars. The m icrom eter was 
used in connexion w ith  th e  equatorial refractor, 
aperture 433 m m ., and  th e  m easurem ents were gener­
ally m ade when th e  hour angle was less th a n  two 
hours. Six readings of the  position angle were taken, 
th ree w ith  the  eyes parallel to , and  th ree w ith  th e  
eyes perpendicular to , th e  m icrom eter wires, th irty - 
six stars in all being dea lt w ith . D etails of the  
results are set out for each s ta r  in  columns which 
supply the  year and  fraction  of a  year o f th e  obser­
vation  (1900 being taken  as th e  basis), position angle 
observed, m ean distance, etc.

The second paper deals w ith  th e  possibility of rec ti­
linear m otion of the  system  3 311, th e  com ponents of 
which are of m agnitude 6-7 an d  7-0. The equations 
expressing th e  m ovem ent o f th e  system  in  rig h t 
ascension an d  declination show th a t  the re  is an  
annual relative m ovem ent of 0-0182" in  a  direction 
130-25° and a  m inim um  distance o f 0-336", w ith  an

angle of 40-25° for th e  year 1941-5. A  tab le  gives 
th e  rela tion  betw een observation an d  calculation, 
from  1875-92 to  1937-08, and  w ith  tw o exceptions, 
i t  shows th a t  th e  hypothesis o f rectilinear m otion is 
satisfactory . A  definitive solution of th e  problem , 
however, cannot be effected a t  present.

I n  th e  th ird  paper the  elem ents o f th e  orb it of 
A rgus are re-determ ined from  forty-one observa­

tions. T he com panion having m ade considerably 
m ore th a n  a  revolution since its  discovery in  1883-3, 
th e  tw o dynam ical elem ents can  be determ ined by  
m eans of a  graphic m ethod, an d  th e  o ther elem ents 
w ere obtained by  th e  m ethod  of Zwiers. Residuals 
revealed th e  presence of a  system atic error, an d  cor­
rections were applied which gave a  new  orbit. I t  is 
in teresting  to  know th a t  V an de Bos h ad  also revised 
th e  o rb it an d  his results, n o t y e t published, were 
brough t to  th e  notice of Iann in i afte r th e  com pletion 
o f his work. W ith  th e  exception o f a, th e  two sets of 
elem ents differ b y  am ounts which do n o t exceed 2 J 
tim es Iann in i’s m ean errors.

MAN: THE FIRE-USING ANIMAL

ON  M arch 8 last th e  Association of Czechoslovak 
Scientists and  Technologists was addressed by  

D r. G. W . H im us on “M an : The Fire-U sing A nim al” . 
A lthough the  lecture s ta rte d  w ith  an  account of the  
origin and  the  rise o f th e  use of fire b y  m ankind— or 
as suggested ‘fuel squandering’—in th e  m ain  i t  su r­
veyed the  present s ta te  of fuel supplies an d  prospec­
tive fuel technology in  G reat B rita in . N otew orthy is 
th e  slowness w ith  w hich G reat B rita in  becam e con­
scious of th e  im portance o f efficiency in  getting  and  
consum ing coal—-doubtless owing to  th e  abundance, 
high quality  an d  cheapness of B ritish  coal together 
w ith  th e  slender scientific outlook. W ithou t this, 
w aste canno t be recognized, still less corrected. 
Moreover, in  some industries, the  cost of fuel is a 
relatively  small item  of th e  cost o f production  and 
consequently failed to  arouse the  a tten tio n  of the  
m anagem ent.

Nevertheless, a  tim e arrived  when th e  im portance 
of a  m ore ra tional use of coal came to  be recognized. 
I t  was even found w orthy  of a  place in  university  
studies— a t  Leeds in  1906, a t  th e  Im perial College in  
1912, while th e  F uel Research B oard was established 
during th e  W ar of 1914-18. The tw o W ars which 
followed shook th e  com placency of th e  S ta te  and 
industry , b y  th e  scarcity  and  steep rise in  prices, and 
in  th e  presen t W ar, by  the  developm ent of acu te 
scarcity.

A lthough, during th e  p ast, knowledge of efficiency 
in  th e  use of fuel has advanced, experience in  the  
national cam paign for fuel saving has revealed a  lag 
in  th e  application  of th is knowledge. The au tho r 
illustrates th e  advance in fuel efficiency by  th e  p er­
form ances of large industries accustom ed to  em ploy 
considerable technical assistance. These include the  
public utilities, iron an d  steel industries an d  th e  coal 
mines. The n e t saving of coal o f these in  th e  period 
betw een th e  tw o G reat W ars is estim ated by  th e  
au th o r to  reach  th irty -tw o  millions of tons of coal 
per annum , while th e  to ta l saving m ay  be consider­
ab ly  higher. This is a  very  large q u an tity  of fuel, 
to  supply  which would have been a  great em barrass­
m en t to  th e  M inistry of F uel an d  Power to-day.

Some m a tte rs  o f im portance, bo th  topical and 
fu ture , are exam ined. Em phasis is given to  th e  need



for greater application o f technical tra in ing  for the  
sm aller industria l un its—-possibly by  co-operative 
effort. The sale o f solid fuel in  sm all quantities by  
w eight w ithou t allowance for calorific value is 
criticized. I t  m ust, however, be recognized th a t  
the re  are peculiar difficulties, an d  in  some countries 
solid fuel is sold b y  volume. The heating  value of 
gaseous fuels in  public supply  can be easily controlled, 
whereas i t  cannot v a ry  appreciably in  th e  case of 
liquid fuels o f given chemical character. Moreover, 
coal as m ined contains variable proportions of incom­
bustible m atte r, sometim es hard  to  separate . I t  is 
often overlooked th a t  th e  cleaning of coal involves 
th e  production  o f considerable quantities o f coal 
‘fines’ or ‘slu rry ’ o f little  o r no com m ercial value, while 
accum ulations of sm all coal, if  ignited, m ay become 
a  public nuisance. F o r steam  raising, i t  is considered 
possible th a t  consumers will have to  ad a p t them selves 
to  th e  use o f a  lower grade of coal. A lready th e  need 
for w idening th e  range of fuel in  use has caused 
official encouragem ent to  be given to  th e  installation  
o f su itable m echanical equipm ent.

T he lecture m entions a  num ber of fuel problem s 
still in  th e  m ore speculative stage, an d  in  all gives an  
in teresting  survey  o f th e  questions now  in th e  m inds 
o f m odern fuel technologists. H . J .  H o d s m a n .
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I n s t i t u t e  o f  F u e l  (E a s t  M id l a n d s  S e c t i o n ) (in th e  L ecture  
T h ea tre  o f th e  N ottingham  Corporation Gas D epartm en t, P a rliam en t 
S tree t, N ottingham ), a t  3 p.m .—D r. E . W . Sm ith and  Mr. Theodore 
T u rner, K .C ., will speak  a t  a  Conversazione.

S o c i e t y  o f  C h e m ic a l  I n d u s t r y  ( R o a d  a n d  B u il d in g  M a t e r ia l s  
GROUP) ( a t  Gas In d u s try  H ouse, 1 Grosvenor P lace, London, S .W .l), 
a t  5 p.m .—M r. D . C . Broome : “ The S u b stitu tio n  o f Coal T a r P itch  
fo r A sphaltic  B itum en in  Building M astic” .

S o c ie t y  o f  C h e m ic a l  I n d u s t r y  (N e w c a s t l e  S e c t i o n )  (a t  th e  
K ing Edw ard V II School o f A rt, K ing’s College, Newcastle-upon- 
Tyne), a t  5.45 p.m.-—Mr. J .  Brow n : “A ssay o f Coal fo r Carbonisation 
Purposes’*.

Friday, October 20
I n s t it u t io n  o f  E l e c t r ic a l  E n g in e e r s  (M e a s u r e m e n t s  S e c t io n ) 

( a t  Savoy P lace, V ictoria E m bankm en t, London, W.C.2), a t  5.30 p.m . 
— D r. W . G. R a d le y : Inaugura l Address as  Chairm an.

I n s t i t u t io n  o f  M e c h a n ic a l  E n g in e e r s  (a t  S torey 's G ate, S t. 
Jam es’s P a rk , London, S .W .l), a t  5.30 p.m .—D r. H . R . R icardo, 
F .R .S . : “Applied R esearch”  (P residen tia l Address).

N o r t h - E a s t  C o a s t  I n s t i t u t io n  o f  E n g in e e r s  a n d  S h ip b u il d e r s  
(in th e  L ec tu re  T hea tre  o f th e  L ite ra ry  and  Philosophical S o c ie ty ,  
Newcastle-upon-Tyne), a t  6 p.m .—A nnual General M eeting. Sir 
Summ ers H u n te r : P res id en tia l Address.

Saturday, October 21
B r i t i s h  R h e o l o g is t s ’ Cl u b  (a t  th e  Univer "ity, Reading), a t

2 .3 0  p.m .—A nnual G eneral M eeting. Discussion on “ The M easure­
m en t o f T ack”  (In tro d u c to ry  Papers by  D r. N. A. de Bruyne and  
D r. R .  F . Bowles).

S h e f f i e l d  M e t a l l u r g i c a l  A s s o c i a t i o n  (a t  198 W est S tree t, 
Sheffield, 1), a t  2 .3 0  p.m.—Mr. A . Preece : “ The O xidation  o f Steels 
in  Furnace  A tm ospheres” .

Q u e k e t t  M ic r o s c o p ic a l  S o c ie t y  (a t  th e  R oyal Society, Burlington 
H ouse, P iccadilly, London, W .l) , a t  2.30 p.m .—D r. Nellie B. E a le s : 
“ Some A spects o f th e  M alaria Problem ” .

N A T U R E

FORTHCOMING EVENTS
(Meeting marked with an asterisk * is  open to the public)

Saturday, October 14
A s s o c ia t io n  f o r  S c i e n t i f i c  P h o t o g r a p h y  (a t  C ax ton  H a ll, W est­

m inste r, London, S .W .l), a t  2 .3 0  p.m .—Mr. H . E m m e tt :  “ Cine- 
m lcrography o f C rysta l G row th” ; Mr. R . McY. W e s to n : “ Cine- 
m icrography in  B iological R esearch” .

Monday, October 16
I n s t i t u t io n  o f  E l e c t r ic a l  E n g in e e r s  (L o n d o n  S t u d e n t s ’ 

S e c t i o n ) ( a t  S a v o y  P l a c e ,  V ictoria E m b a n k m e n t ,  L o n d o n ,  W .C.2), 
a t  7  p .m .— “ B rains T ru st”  M eeting.

A s s o c ia t io n  o f  A u s t r ia n  E n g i n e e r s , C h e m is t s  a n d  S c i e n t i f i c  
W o r k e r s  i n  G r e a t  B r i t a i n  ( a t  th e  A ustrian  C entre, 6 9  E to n  A venue, 
H am p stead , London, N .W .3 ) ,  a t  7 .3 0  p.m .—M r. E . P r ib ra m : “ J e t  
Propulsion , R ocket Propulsion” .

Tuesday, October 17
I n s t i t u t io n  o f  B r it is h  A g r ic u l t u r a l  E n g in e e r s  (a t  th e  I n s t i tu ­

tio n  o f  E lec trica l Engineers, Savoy P lace, V ictoria E m bankm ent, 
London, W .C.2), a t  2 p .m .—Mr. Cornelius D av ies : “ H arvesting  
M achinery” .

S o c ie t y  o f  C h e m ic a l  I n d u s t r y  (A g r ic u l t u r e  G r o u p )  ( a t  th© 
Chem ical Society, B urlington H ouse, Piccadilly, London, W .l) , a t
2 .3 0  p.m .—-Dr. H . C . G ough : “ Soil Insecticides” .

E u g e n ic s  S o c ie t y  ( a t  th e  R oyal Society, B urlington  H ouse, P icca­
d illy , London, W .l) , a t  5.30 p.m .—D r. In n es  H . Pearse : “ T he H e a lth  
C en tre  an d  th e  Fam ily” .

C h e m ic a l  S o c i e t y , th e  R o y a l  I n s t i t u t e  o f  C h e m is t r y , an d  th e  
S o c ie t y  o f  C h e m ic a l  I n d u s t r y  ( E d in b u r g h  S e c t i o n s ) (jo in t m e e t­
ing w ith  th e  E d in b u r g h  U n i v e r s it y  C h e m ic a l  S o c i e t y )  (in  th e  
Medical Chem istry L ecture  T h ea tre , The U niversity , T ev io t P lace , 
Edinburgh), a t  7 p.m .— Prof. G. F . M arrian , F .R .S . : “ Some A spects 
o f H eroid  M etabolism ” .

Wednesday, October 18
I n s t i t u t e  o f  F u e l  (N o r t h -W e s t e r n  S e c t i o n ) (a t  th e  Engineers* 

C lub, A lbert Square, M anchester), a t  2 .3 0  p.m.—Mr. G. N . C ritch ley : 
“ T he Economics o f Saving F uel, w ith  p a rticu la r reference to  th e  
In su la tion  o f S team  R anges” .

I n s t i t u t io n  o f  E l e c t r ic a l  E n g in e e r s  (T r a n s m is s io n  S e c t i o n ) 
(a t  Savoy Place, V ictoria  E m bankm en t, London, W .C.2), a t  5 .3 0  p.m . 
—Mr. H . W . G rim m itt: Inaugura l A ddress as C hairm an.

B r it i s h  A s s o c ia t io n  o f  C h e m is t s  (L o n d o n  S e c t i o n ) (a t  Wig- 
m ore H all, W igmore S tree t, London, W .l) , a t  6 .3 0  p.m.— Discussion 
on  “ The Safeguarding o f  K ey In d u strie s’* (to  be opened by  Mr. 
N orm an Sheldon).*

I r o n  a n d  S t e e l  I n s t i t u t e  ( j o i n t  m e e t in g  w i t h  t h e  M a n c h e s t e r  
M e t a l l u r g ic a l  S o c ie t y  a n d  th e  I n s t i t u t e  o f  M e t a l s ) ( a t  t h e  
E n g in e e r s ’ C lu b ,  A l b e r t  S q u a r e ,  M a n c h e s t e r ) ,  a t  6 .3 0  p .m .—Prof. 
H . W . S w i f t : “ D e f o r m a t io n  o f  M e ta l s ” .

Thursday, October 19
C h e m ic a l  S o c ie t y  ( a t  B urlington  H ouse, Piccadilly, London, W .l) , 

a t  2.30 p.m .— Prof. W ilson B a k e r : “ N on-benzenoid A rom atic H ydro ­
carbons”  (Tilden L ecture).

APPOINTMENTS VACANT
A p p l ic a t io n s  a re  inv ited  for th e  following appo in tm ents  on o r 

before th e  d a te s  m entioned :
L e c t u r e r  (full-time) i n  C h e m is t r y , and  a  L e c t u r e r  (full-tim e) 

i n  E n g in e e r in g  fo r D ay a nd  Evening Classes—The Principal, College 
o f  Technology an d  Commerce, The N ewarke, Leicester (O ctober 18).

M a t h e m a t ic s  M a s t e r  for th e  Ju n io r D ay Technical School fo r 
Boys—The Principal, W imbledon Technical College, G ladstone R oad, 
London, S .W .l9 (O ctober 20).

M a t h e m a t ic s  M a s t e r  in th e  B risto l Ju n io r Technical School—The 
Chief E ducation  Officer, 2 Cecil R oad , C lifton, B risto l, 8  (O ctober 21).

L e c t u r e r  (full-tim e) in  E n g in e e r in g  S u b j e c t s  in  th e  M edway 
Technical College, Gillingham—The D is tric t E ducation  Officer, F o r t 
P i t t  H ouse, R ochester (O ctober 21).

A s s i s t a n t s  a t  t h e  F u e l  R e s e a r c h  S t a t i o n ,  B la c k w a l l  L a n e ,  
Greenwich, London, S.E.10, fo r a b strac tin g  and  tran sla tin g  scientific 
lite ra tu re  re la ting  to  Fuels (candidates should have qualifications in 
one o r m ore o f th e  following sub jects  : Chem istry, Physics, Engineer­
ing ; to g e th e r w ith  a  good knowledge o f French and  German)—The 
M inistry o f L ab o u ran d  N ationa l Service, Room 432, A lexandra H ouse, 
K ingsway, London, W.C.2 (quoting R eference No. F.2985.A) (O ctober 
21).

E x p e r ie n c e d  O r g a n ic  M ic r o a n a l y s t —The Professor o f Organic 
Chem istry, Im peria l College, S ou th  K ensington, London, S.W.7 
(O ctober 21).

E l e c t r ic a l  E n g i n e e r  to  th e  Borough o f D arw en—The Town 
Clerk, Town Clerk’s Office, D arw en (endorsed ‘E lec trica l Engineer’) 
(O ctober 23).

W o r k s  E n g i n e e r  for developm ent o f a  perm anen t E lectro-chem ical 
P la n t in  S outh  W ales—T he M inistry o f L abour and  N ational Service, 
Room  432, A lexandra H ouse, K ingsway, London, W.C 2 (quoting 
Reference No. C.2303.XA) (O ctober 23).

B o r o u g h  E l e c t r ic a l  E n g i n e e r  a n d  M a n a g e r  to  th e  Borough 
o f W illesden—The Town Clerk, Town H all, D yne R oad , K ilburn , 
London, N.W .6 (endorsed ‘Borough E lec trica l Engineer a n d  M anager’) 
(O ctober 23).

P r in c i p a l  o f th e  B lackburn M unicipal Technical College, and  
H e a d  o f  t h e  T e x t i l e  D e p a r t m e n t —The D irec to r o f E ducation , 
E ducation  Office, L ib rary  S tree t, B lackburn (O ctober 23).

L e c t u r e r  i n  M a t h e m a t ic s , a  L e c t u r e r  i n  P h y s ic a l  a n d  
I n o r g a n ic  C h e m is t r y , an d  a  L e c t u r e r  i n  M e c h a n ic a l  E n g in e e r in g  
— The Principal, B righton  Technical College, B righton (O ctober 23).

F o o d  C h e m is t  in Food S tandards an d  Labelling Division, Colwyn 
B ay—The M inistry o f L abour a n d  N a tiona l Service, C en tra l R egister, 
R oom  432, A lexandra H ouse, K ingsway, London, W.C.2 (quoting 
R eference No. F.3042.A.) (O ctober 24).

B o r o u g h  E n g i n e e r  a n d  S u r v e y o r —The Town Clerk, Town H a ll, 
K ensing ton , London, W .8 (Novem ber 1).

S p e e c h  T h e r a p i s t —T h e  Chief E ducation  Officer. W est H ouse, 
H alifax .

T e a c h e r  m ainly for M a t h e m a t ic s  an d  E n g in e e r in g  S c ie n c e  
in  th e  Ju n io r Technical School a n d  in Senior D ay and  Evening Classes 
— T he P rincipal, C ounty Technical College, Gainsborough.

G r a d u a t e  A s s is t a n t  M a s t e r  to  teach  M a t h e m a t ic s , S c ie n c e  and  
E n g in e e r in g  D r a w in g  In th e  Ju n io r Technical School and  N ationa l 
Certificate Classes— The D irector o f  E ducation , 8 W arrington S tree t, 
A shton-under-L yne, Lancs.

L e c t u r e r  i n  G e o g r a p h y —The P rincipal,T rain ing  College, L in c o ln .
A s s is t a n t  C u r a t o r  for th e  K affrarian  (N atu ra l H istory) Museum— 

The D irector, K affrarian  M useum, K ing W illiam’s Town, C .P . ,  S outh  
Africa.
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