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Nuclear Notes 

Thomas E. Murray, commissioner, 
U.S. Atomic Energy Commission, sub- 
mitted a statement on the U.S. reactor 
program to the Joint Conlmittee on 
Atomic Energy on 18June that contained 
the following comments: 

"The increasing threat of world de-
struction compels me to urge again the 
acceleration of effort on peacetime power 
reactors. 

"The prospect of getting industrial 
atomic power in the near future is very 
gloomy. The Government has prema-
turely abdicated to private industry the 
primary responsibility for building large 
power reactors. 

"Important reactor types have been 
"staked out" by individual companies or 
goups. Yet there is no firm assurance 
that these and other power reactors will 
be built in the near future. 

"Repeating a recommendation made 
last February, I again urge the Govern- 
ment to assume the primary responsibil- 
ity for large reactor construction. 

"'While continuing to support the 
Power Demonstration Program, I recom-
mend that the Government construct 
several large power reactors. These re- 
actors should be located at AEC produc- 
tion facilities thus eliminating the issue 
of public versus private power. 

"A program of large reactor construc- 
tion would help private industry. I t  
would also enable us to keep our repeated 
and widely publicized promises to make 
available the benefit of atomic energy to 
mankind at  an early date. 

"I strongly recommend that Congress 
enact legislation similar to that proposed 
by Senator Albert Gore and Congress- 
man Chet Holifield. This legislation 
should provide for a program of large 
power reactor construction generally 
along the lines I have proposed and a t  
the locations I have suggested." 

* * *  
The current issue of Nucleonics con-

tains the complete text of the recent 
speech in Britain by Igor V. Kurchatov 
on Soviet progress in controlled nuclear 
fusion. The magazine also presents com- 
ments from officials in the atomic energy 
field here and abroad pertaining to West- 

ern policies on the release of similar in- 
formation. 

Sen. Clinton P. Anderson (D-N.M.) ,  
chairman of the Joint Committee on 
Atomic Energy, stated that there is a need 
for more unclassified discussion: 

"Too often the best ideas in basic long- 
range theory come from people who are 
entering the field for the first time with 
brilliant minds, a fresh perspective, and 
untrammeled by security restrictions--
people who are able to think and talk 
freely. To  me, classification of this pro- 
gram merely proves that we lose our 
main strength in our traditional freedom 
to search for new ideas when we try to 
classify basic scientific work such as con- 
trolled fusion." 

However, Lewis L. Straus, chairman of 
the Atomic Energy Commission, said he 
could not predict whether or not the 
AEC plans any further issuance of un-
classified information on the subject: 
"You will understand that I cannot fore- 
cast future actions by the Commission, 
being one of five members who reach de- 
cisions as a group." Sir Edwin Plowden, 
chairman of the British Atomic Energy 
Authority, declared: "It is not the pres- 
ent intention of the UK Atomic Energy 
Authority to make any further release of 
information on this subject." 

D. J. Hughes of the Brookhaven Na- 
tional Laboratory made the following 
statement: 

"In my opinion, the controlled thermo- 
nuclear field should be opened up com- 
pletely in this country, and at  once, so 
that progress will be accelerated. "Kurch- 
atov's speech is a typical high-level tech- 
nical talk, honest and straightforward, 
and not an attempt to convey the impres- 
sion of releasing information without 
really doing so. I t  seems very important 
to me to note that the thermonuclear 
work represents the first time that the 
Russians have released information 
ahead of us." 

J. G. Beckerly of the Schlumberger 
We11 Surveying Corp., Houston, Tex., 
and former director of classification of 
the AEC, urged: "It is to be hoped that 
the Kurchatov lecture will stimulate pub- 
lic and private debate on the wisdom of 
continuing secrecy on controlled thermo- 
nuclear reactors. Scientists should realize 

that the AEC's information policy on 
fusion power represents a radical depar- 
ture from the traditional openness of 
nonTveapons basic research in peace-
time." 

* * * 
Last month some 350 scientists partici- 

pated in a 5-day meeting in Gatlinburg, 
Tenn. They met for the Sherwood Con- 
ference, as it was called, in a theatre, 
with guards at  the door. None would dis- 
cuss the meeting for publication, but re- 
porters learned that the group was en-
gaged in a nuclear fusion research pro- 
gram. 

* * * 
For the first time since Canada's 

atomic project opened in 1947, photog-
raphers were permitted to take pictures 
without restriction. The relaxation of se- 
curity took place during a visit to the 
plant by President Sukarno of Indonesia. 
The step was in line with the policy of 
Atomic Energy of Canada, Ltd., to end 
the mistaken belief that work at  the proj- 
ect is classified. Virtually all information 
relating to peacetime uses of atomic en-
ergy now is off the secret list. 

* * * 
Great Britain and the United States 

have at  last come to a limited agreement 
on the exchange of nuclear information. 
The pact ends a 10-year ban imposed by 
Congress on the sharing abroad of certain 
types of nuclear information. British de- 
fense and scientific circles are pleased 
about the exchange arrangement because 
it is expected to save millions of pounds 
and years of effort by eliminating re-
search duplication. 

However. the Manclzester Guardian 
corlimented in its 15 June issue that the 
new pact was a "small agreement9' that 
should be "welcomed but not enthusi-
astically." The "biggest overlap of ef-
orts" in the atomic field was still in nu- 
clear weapons, The Guardian said. I t  
pointed out that no exchange of infor-
mation in this field was provided for in 
the agreement. 

"In money terms it would not be a bad 
guess to say that more than £100 million 
[$280 million] are spent each year in this 
country on making nuclear bombs." The 
Gua? dian cited that "waste" of resources 
involved in making these weapons and 
said: 

"If there were no means of avoiding 
this waste we should have to shoulder it 
and be cheerful. But the Americans are 
doing exactly the same thing." 

The Guardian called for "an agree-
ment that \+rill allow both countries to 
shed some of this load." 

* * * 
The British Medical Research Coun- 

cil's report on nuclear hazards was re-
leased recently, and the New Statesinan 
and -Vation had this to say: 
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" I n  discreet and balanced terms the  
report . . . is the  writing o n  the  wall. . . . 
Statesmen will ignore i t  at our peril. Sir 
Anthony  E d e n  can use i t  i n  either o f  t w o  
ways or both.  H e  can say ' T h e  scientists 
have reassured m e  I can go ahead w i t h  
t h e  H - b o m b  tests,' or h e  can say ' T h e y  
have warned m e  w e  mus t  hurry t o  reach 
a n  agreement t o  abandon or restrict a t o m  
tests.' 

" T h e  report shows that  the  amount  o f  
radiation i n  radioactive materials so far 
released b y  the H - b o m b  tests is no t  suf f i -  
ciently serious t o  a f fec t  the  h u m a n  race. 
But  it also shows tha t  persistent tests will 
raise t o  a danger point the  amount  o f  
radio strontium stored i n  the  world's at- 
mosphere." 

W h e n  Anthony  E d e n  t h e n  announced 
that  nuclear tests would be held i n  t h e  
Central Pacific early next  year, t w o  Brit- 
ish publications commented  as fol lows: 

Times TVeekly Review: " T h r e e  powers 
-Britain, t h e  Uni ted  States, and t h e  
Soviet Union-have the  weapon.  All 
three shrink f r o m  the  thought tha t  i t  
should ever b e  used. I t  is surely t i m e  t o  
agree tha t  nothing is t o  b e  gained b y  
demonstrating tha t  one  or other is m o -  
mentari ly  leading i n  the  race o f  destruc- 
tive invention. I t  should surely b e  possi- 
ble a t  least t o  agree u p o n  some l imitat ion 
o f  the  frequency o f  these tests. W h e t h e r  
rationing o f  explosions should b e  m a d e  
part o f  general-negotiations o n  disarma- 
m e n t  or b e  m a d e  a separate urgent top ic  
is a matter o n  w h i c h  d i f f eren t  opinions 
m a y  b e  held.  T h e  danger is tha t  rationing 
will always b e  supported b y  t h e  power 
tha t  believes itself t o  b e  temporarily i n  
the  lead and opposed b y  those w h i c h  
h o p e  b y  t h e  nex t  experiments t o  catch 
up .  But  this line o f  thought implies a 
clinging t o  the  bel ief  tha t  i t  is possible t o  
w i n  a thermonuclear war-and here is 
the  ul t imate fallacy." 

T h e  Economist: "S ir  Anthony  seemed 
t o  reason tha t  Britain is justified i n  set- 
ting o f f  these explosions because the  
Americans have had their tests at Bikini 
and t h e  Russians theirs i n  Siberia. T h i s  
is precisely the  argument mos t  likely t o  
b e  used b y  t h e  other countries \vhich 
m a y  soon b e  joining the  queue o f  
H - b o m b  testers. T h e  British decision t o  
carry o n  w i t h  next  year's test would  b e  
more  easily justified i f  it  were accom-
panied b y  a n  a t tempt  t o  arrange some 
kind o f  international rationing o f  explo- 
sions. Unfor tunate ly ,  Sir Anthony ,  whi le  
welcoming the  idea o f  a rationing agree- 
m e n t ,  has n o t  yet tried t o  bring o n e  in to  
being. Britain's a i m  seems t o  b e  t o  get 
its o w n  series o f  tests over and done w i t h  
be fore  any rationing system enters i n t o  
force. T h i s  sets a bad  example  t o  other 
countries and m a y  well m a k e  it m o r e  
difficult t o  reach a n  agreement." 

* * * 

A report f r o m  the  Polish Embassy i n  
l ~ a s h i n i t o n ,D.C., announces tha t  Po-
land has begun construction near W a r -
saw o f  w h a t  is t o  b e  its principal a tomic  
research center. According t o  Prof .  And-  
rzej Soltan, head o f  the Nuclear Research 
Institute o f  the  Polish A c a d e m y  o f  Sci- 
ences, the  center's reactor is expected t o  
b e  i n  operation towards the  close o f  nex t  
year. 

T h e  report went  o n  t o  say that  work  is 
also being speeded o n  the  building o f  
additional laboratory and lecture facili- 
ties for t h e  Nuclear Research Institute 
at Krakow.  T h e  center will b e  equipped 
w i t h  a cyclotron f r o m  t h e  U.S .S .R .  
Krakow scientists were among the  first 
i n  Poland t o  study nuclear phenomena. 
S o m e  years ago they built a small cyclo- 
tron,  t h e  first i n  t h e  country, and have  
constructed a generator o f  t h e  V a n  d e  
G r a a f f  type.  T h e y  have also done work  
i n  magnetic nuclear resonance, neutron 
di f fusion,  and the  spectroscopy o f  g a m m a  
and beta rays. T h e  K r a k o w  center, 
headed b y  Prof .  Henryk Niewodniczan- 
ski, will work  closely w i t h  the  m a i n  W a r -  
saw atomic research establishment. 

N e x t  fall Polish physicists will b e  hosts 
t o  a n  international conference o n  t h e  
theory and problems o f  elementary parti- 
cles. T h e  meeting is being organized a t  
t h e  initiative o f  Pro f .  Leopold In fe ld ,  
theoretical physicist and former co-
worker o f  Albert Einstein, as part o f  a 
broad program t o  expand cooperation 
be tween  Polish scientists and scientists 
abroad. 

T h e  final paragraph o f  the  embassy 
release said tha t  Prof .  Marian Danysz, a 
Polish expert o n  cosmic radiation, has 
indicated tha t  as a result o f  the  estab- 
l ishment i n  Moscow last March  o f  t h e  
Joint  Institute o f  Nuclear Research, Pol- 
ish physicists would  have n e w  opportuni- 
ties for the  investigation o f  elementary 
particles and other atomic problems. 
T h e  institute, o f  w h i c h  Prof .  Danysz is a 
deputy  director, is a n  international re-
search organi~at ion  set u p  jointly b y  t h e  
U.S.S.R. ,  the  People's Republic o f  China ,  
t h e  East European People's Democra-
cies, the  Korean  People's Democratic 
Republic,  and the  Mongolian People's 
Republic.  

* * * 
Masutaro Shoriki, the  State Minister 

o f  J a p a n  w h o  is also chairman o f  Japan's 
A t o m i c  Energy Conimission, has an-
nounced h e  favors importing British 
rather t h a n  Amer ican  nuclear power 
plants. H e  said h e  had m a d e  t h e  decision 
a f ter  conversations w i t h  Sir Christopher 
Hin ton  o f  the  British A t o m i c  Energy Au-
thority, and Marv in  Fox, chairman o f  a 
survey group f r o m  the  Brookhaven Na-  
tional Laboratory tha t  has b e e n  i n  J a p a n  
complet ing a n  Asian survey. 

A n  article i n  the  New York Times, 

datelined T o k y o ,  said tha t  t h e  Brook- 
haven  group, w h i c h  has just l e f t  J a p a n  
a f ter  visiting 14 countries i n  t e n  weeks,  
found Japan far ahead i n  potentialties 
for nuclear development,  al though India 
holds the  lead at present i n  actual con-
struction o f  research devices. 

Fox reported that  Asians generally are 
making a mistake i n  expecting a tomic  
enerpy t o  cure virtually all their eco-
n o m i c  ills i n  quick t ime .  H e  indicated 
that  since power generated b y  a tomic  
energy will no t  b e  a n  economic proposi- 
t ion  for some t ime.  i t  would b e  better i f  
Asians went  ahead w i t h  conventional 
hydroelectric projects at this stage. 
"Asian countries are wasting vast po-
tentialities for hydroelectric power," he 
said. Partly at his suggestion, t h e  Japa- 
nese A t o m i c  Energy Commission is plan- 
ning t o  send survey teams  t o  Britain, the 
Uni ted  States, and Canada.  

T h e  survey t e a m  said tha t  the  Japa- 
nese have m a d e  the  mos t  progress i n  Asia 
i n  plans and technique for the  adapta- 
t ion  o f  atomic power. However,  t h e  In- 
dians already have a small research re- 
actor o f  their o w n  manufac ture  i n  opera- 
t ion  and are building a m u c h  m o r e  ad- 
vanced $15 mill ion model ,  t o  w h i c h  Can-  
ada is contributing about ha l f  the  cost. 

T h e  Americans found Pakistan con-
siderably disgruntled w i t h  t h e  progress 
India is likely t o  m a k e  w i t h  Canada's as- 
sistance i n  t h e  a tomic  field, compared 
w i t h  w h a t  Pakistan might  d o  w i t h  a 
$350,000 grant f r o m  the  Uni ted  States 
toward a small experimental reactor. 

T h e  Brookhaven group was  making  
the  survey t o  determine the  best means  
o f  utilizing t h e  Asian Nuclear Center 
tha t  the  U n i t e d  States is sponsoring in 
Manila.  A recent Associated Press report 
about t h e  Manila center said that ,  al- 
though Philippine leaders generally are 
enthusiastic about the  proposed center, 
some have privately expressed misgivings 
about t h e  reaction t o  the  project i n  other 
Asian countries. 

S o m e  sources feel tha t  t h e  Washington  
decision was based o n  purely political 
reasons and not  o n  realistic grounds. 
T h e y  admi t ,  somewhat reluctantly, tha t  
such countries as Japan,  India,  and Cey-  
l o n  are more  advanced i n  nuclear knowl-  
edge t h a n  the  Philippines and should 
have b e e n  the  location for Asia's first 
a tomic  plant. 

A Philippine congressional faction, 
moving for closer ties w i t h  Asian neigh- 
bors, viewed the  American decision t o  
set u p  the  atomic plant i n  Manila as an- 
other step i n  harnessing t h e  Philippines 
permanently t o  t h e  U n i t e d  States. T h e  
group fel t  tha t  t h e  center should have 
been  established elsewhere i n  Asia, de- 
spite t h e  temporary loss o f  prestige for 
the  Philippines, t o  show other Asians 
tha t  t h e  U n i t e d  States is not  prejudiced 



and would  no t  forsake the  technical ad-  
vances i n  other countries for politics. 

* * *  
A t  the  recent meeting o f  the  Amer ican  

Medical  Association, L. Phillips Froh-
m a n ,  chairman o f  the  section o f  general 
practice, warned tha t  the  atomic age in 
medic ine  is approaching a t  so rapid a 
pace tha t  mos t  physicians are n o t  pre- 
pared for i t .  H e  commented  tha t  mos t  
physicians are "babes i n  the  wood" about 
t h e  e f fec t s  o f  atomic radiation, largely 
because the  in format ion  is n o t  available. 
H e  pointed ou t  that  a t  the  m o m e n t  " w e  
are ensnared i n  a n  incongruous situation" 
wherein the  physical scientist controls 
t h e  "a tomic  pile o f  education and knowl-  
edge," whi le  the  practicing physician 
passively stands aside. 

Vault for the Future 

Science and T h e  Scientific Monthly, 
i n  company  w i t h  such journals as t h e  
Saturday Review of Literature and 
Newsweek, will b e  buried in t h e  V a u l t  
for t h e  Future, w h i c h  was dedicated o n  
20 J u n e  a t  George Washington  Univer-  
sity. T h e  vault  will preserve for 100 years 
records o f  m o d e r n  engineering achieve- 
m e n t .  I t  is located beneath t h e  walkway  
i n  front  o f  the  university's T o m k i n s  Hall  
o f  Engineering, w h i c h  is n o w  nearing 
complet ion.  

T h e  vault  will contain contributions 
f r o m  20 Government  agencies and na-
tional and local societies. Each  group in-
vited t o  participate will place selected 
materials i n  o n e  o f  24 copper boxes, 
w h i c h  will b e  sealed i n  t h e  vault  and 
marked  b y  a granite block surmounted 
b y  a bronze plaque. 

T h e  boxes will contain such diverse 
i t ems  as documents and photographs, re- 
search reports, strain gages, ball bearings, 
gas turbine blades, a gyroscope, and ball 
point pens. T h e  university plans t o  o p e n  
t h e  vault  100 years f r o m  today,  so tha t  
engineers t h e n  can  see this record. 

TB and the Yellow Bacillus 

A disease tha t  resembles tuberculosis 
b u t  is caused b y  a n  u n k n o w n  bacillus 
was reported i n  t h e  J u n e  issue o f  t h e  
American Review of Tuberculosis and 
Pulmonary Diseases (vo l .  73 ,  N o .  6), 
journal o f  t h e  Amer ican  T r u d e a u  So-
ciety.  Lawrence E .  W o o d ,  V i c t o r  B. 
Buhler,  and A n n  Pollak o f  the  Univer-  
s i ty  o f  Kansas, describe 17 patients in-
fected w i t h  a n  acid-fast t y p e  o f  bacil- 
lus  tha t  has t h e  same shape as t h e  tu-
bercle bacillus b u t  w h i c h  produces yellow 
cultures, whereas the  tubercle bacillus 
is colorless. Another distinguishing char- 
acteristic is tha t  the  yellow g e r m  does 
n o t  produce disease i n  the  guinea pig, 

al though this animal is highly susceptible 
t o  tuberculosis. 

A m o n g  the  17 cases described six had  
died,  b u t  i t  is n o t  k n o w n  whether  o n e  
death  was related t o  t h e  disease. Five o f  
the  deaths, however,  could b e  attributed 
t o  the  disease resulting f r o m  in fec t ion  b y  
t h e  yellow bacillus. A t  t h e  t i m e  the  re- 
port was prepared, four patients were 
well ,  another four were still under treat- 
m e n t ,  and three were n o  longer available 
for study. 

Again, the "Abominable Snowman" 

T h e  "abominable snowman" still 
haunts the  Himalayas. T h i s  creature, var- 
iously regarded as a bear, as a monkey ,  
as a giant ape surviving as a relic o f  t h e  
ice age, as a n  animal hitherto u n k n o w n  
t o  science, or even,  b y  arrant scoffers, as 
a pure m y t h  [Science, 123, 1024 ( 8  
J u n e ) ] ,  continues t o  m a k e  the  headlines. 
A n  Associated Press dispatch f r o m  Kat -  
m a n d u ,  Nepal ,  dated 10 June ,  states tha t  
Himalayan villagers claim t o  have  found 
t h e  b o d y  o f  a n  "abominable snowman" 
imbedded  i n  t h e  ice o f  a crevasse at t h e  
foot  o f  M o u n t  Makalu,  a 27,790-foot 
peak o n  the  Tibetan-Nepalese border. 
Furthermore, according t o  this dispatch, 
Peter J o h n  Webs ter ,  a British tea  planter, 
hopes t o  go t o  M o u n t  Makalu  nex t  year 
t o  investigate the  villagers' story. 

Webs ter ,  w h o  has cl imbed extensively 
i n  t h e  Himalayas, only recently crossed 
20,000-foot A m b u  Lapcha Pass t o  join 
the  Swiss expedit ion tha t  conquered 
M o u n t  Everest. O n c e ,  whi le  h igh  i n  t h e  
Himalayas, h e  heard a whistling sound, 
w h i c h  his guides believed t o  b e  the  wail 
o f  the  "snowman." Search o f  the  area, 
however,  revealed n o  evidence o f  such a 
beast. 

Webs ter  is skeptical about  t h e  exist- 
ence o f  a n  "abominable snowman"; bu t ,  
w i t h  true scientific spirit, h e  intends t o  
investigate the  reported body  i n  t h e  ice  
beside M o u n t  Makalu.  O n e  hopes tha t  
h e  will take along a camera. Y e t ,  what -  
ever h e  m a y  or m a y  n o t  find, i t  is n o t  t o  
b e  expected tha t  t h e  "abominable snow- 
man" will desist f r o m  his gambols in 
the  Himalayan snows. H e  is too well  
established a poltergeist t o  d o  that.- 
W.L.S., JR .  

Microwave Detection of 
Metallic Ions in Plant Material 

Microwave developments during t h e  
war  have  m a d e  i t  possible t o  use micro- 
wave  experiments widely,  n o t  on ly  i n  
physics and chemistry b u t  even  i n  biologi- 
cal investigations. H .  Shields, W .B. A r d ,  
and W. G o r d y  o f  D u k e  Universi ty  report 
t h e  "Detect ion o f  metallic ions and or-
ganic radicals i n  plant materials b y  

microwaves" i n  the  26 M a y  issue o f  
Nature. 

Materials taken  f r o m  a plant or f r o m  
the  ground below were placed i n  a micro- 
wave  absorption cell and studied at r o o m  
temperature.  I n  numerous plant sub-
stances, electron-magnetic resonances 
corresponding t o  those f r o m  manganese 
ions i n  aqueous solutions were detected 
( s i x  equal components w i t h  a compo-
nent  spacing o f  95 gauss). There fore ,  t h e  
investigators conclude tha t  the  manga- 
nese ions found i n  plants m a y  b e  dis- 
solved i n  their water content .  

I n  pine cones and pine needles, a 
single sharp line was superimposed o n  
t h e  manganese hyperf ine structure. Simi-  
lar resonances were found  i n  fal len oak 
leaves, naturally dried i v y  stems, and 
other apparently dead plant materials; 
this m a y  b e  caused b y  bound or semi-
bound oxygen.  

A third t y p e  o f  resonance was observed 
i n  several plant materials. T h i s  was  a 
broad resonance, w h i c h  the  authors 
tentatively attribute t o  cupric ions, 
Microwave detection o f  ions i n  plant 
material should become a useful  tool for 
t h e  plant physiologist or agriculturist.- 
K .  L.-H. 

Scientists in the News 

J O H N  J .  D A V I S  o f  Purdue Univer-  
sity is retiring as head o f  the  entomology 
department and t h e  Purdue Universi ty  
Agricultural Exper iment  Stat ion a f ter  
more  t h a n  35 years o f  service. H e  will be 
succeeded as head o f  t h e  depar tment  b y  
J O H N  V .O S M U N .  

W .  A L B E R T  N O Y E S ,  dean  o f  the 
Universi ty  o f  Rochester graduate school, 
has b e e n  named acting dean  o f  the  Col-  
lege o f  Arts and Sciences. H e  succeeds 
J .  E D W A R D  H O F F M E I S T E R ,  w h o  
resigned the  deanship i n  order t o  devote  
full t i m e  t o  t h e  chairmanship o f  t h e  de- 
partment o f  geology and geography. 

A L F R E D  M .  B O N G I O V A N N I ,  as-
sociate professor o f  pediatrics a t  t h e  U n i -  
versity o f  Pennsylvania School o f  Medi -  
cine, has received the  1956 C I B A  award 
o f  the  Endocrine Society for outstanding 
research i n  h u m a n  endocrine glands, 
particularly as t h e y  a f f e c t  the  develop- 
m e n t  o f  t h e  child. H e  was  honored for 
his work  o n  t h e  chemical nature of 
adrenal cortex hormones and o n  t h e  ab- 
normalities i n  t h e  biosynthesis o f  these 
hormones w h i c h  lead t o  various adrenal 
diseases. 

T h e  award is m a d e  annually t o  a sci- 
entist under  35 years o f  age. It provides 
$1800, and $700 for expenses, should 
t h e  winner decide t o  m o v e  t o  a labora- 
tory other t h a n  his o w n  for special re-
search. 
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