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E~~~O?La~N SC fl~NT IFI C  NOT;id

I ~~~~ :~~~~-~ No. 8 — 13

: :‘: 2~.::AL F~ C?~~~TlES AND S mUC rLJR~ OF HE~~~~~ ONAL

~ mt ~~~sivc  i nv c s t i ga t i o ~-.s have been c a r r i e d  out on
;~ c t ’~ c~~ pr cp ci ’ t~ es of p ure , polycrys talline hexagona l
~~~~ . ~~~~~~~~~ b’r L. ~~~~. ~ ijIand in the Ph i l i p s  Lab o r a t o r i e s
~~~~~~~~~~~~ und thc r e s u l t s  have r ecen t ly  been s u b m i t t e d  for

p hy s i c a l  chei~.istry at the University of
thc spons orshi p of Pr of. J.A.A. Ketelaar .

‘~~~u tc. ob t a i n ed  lead to a model  of polycrys t a l l l n e
• . : . . ium c on s i st i n g  of wel l  condu ct ing  crys tals embedded in

• r ’  eo:~c~ :ct~ ,’.g layer s of amorphous s e l en ium . Wh i~ e the
. - .:‘e of these laycr s cannot be e l u c i d a t e d  in d e t a i l

~~~ ::~~~~ub :/ c o n s i s t  of loose se len ium chains . This model
r~~~~~~~~ s the s t r u c t u r e s  of severa l  o x id i c  semicon duc t or s
p r ev i o us ly  in v e s t i g a t ed In the P h i l i p s  Lab o ra to r i e s .

As i s w el l  known , var ious  i m p u r i t i e s  can be added
;o ~~~~~~ium to change i t s  c o ndu c t i v i t y  and the m o b i l i t y  of
:o_ ~~ ~ero~n. ii~e concuctivity increases  upon aad~~t~ on of
b:c:.in... and decreases enormously in the presence of t h a l l i um

~~~~~~~~~~~~~~ Using radioactive thallium T1204 the mobility
h u m  in selenium was determine d and, in agreement

~h m’evious i nvestigators , was found to be quite large.
ra;c of ~

jgration of thallium ions in selenium was cb—
~~~~r\r ~~~~ to depend to a remarkab le extent on the dens i ty of
t~~~~~~ en~um samp_es; the electro—diffus ion, i.e., the d~f—• :‘~io o-. unde~ the in f luence  of an app l ied fi eld of some
:-.n~ :’ecs v/cm) increases ten~

’old upon going from selenium of

~y 4.30 to selenium of dens i ty 4.7g. Various obser—
~-~ tim-~ 0 - . t:-~ el ec trica l properties can be adequately cx—

~ by a s suming  that thall ium di ffuses along the gra in 
~~~~~ of polycrys talline selenium and builds up in su—

layers ~etwc~n them . Thus the dc res~~st ~ v it y  of such
is very ~~~~~~~~~ ane ~s ~oca~~~zed ifl these ayers;
oc si;or tc~ rcu~ tec. by hi gh ~ re quencies  at  wh ich

~c m’ai~~giy  a very much lower rcsistance .is observed.
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1’... dcn~ ty o~
’ the c~~.i’:e car:’ icrs w:.s s tndi~ d by

4 ~~~~~~~~~~~~ ~ e•~~ ~.e_ 1  c : icct ;  the ~~~~~~~~~~~ coci .~ ~c~ un t  was
~~~~~~~~~~~~ ~

, ‘~~~ on owin ~ that  the cur re : i L i s  p r m m r i l y  ce~’r : eL
~~
‘ ~~~~~~ •~ot.. pure  and arom i n c— con u t i n ~ n’j  samples  of :.: ~~,..

~: o~~~er~~ t . . l h ::c hexagona l s e l en i um  were i nve~~t i~~.ted
the calc u a ted dens i ty of holes was found to be only

~ l : • -h t ly .ie~~ondcn t  on the temperature and on the bromine
eo: n t .  ~nc r e s u l t s  i n d i c a te  tha t there is aoout  one no le

fl in - sampl e  for every 2xl06 selenium atoms and their mo—

~: var~~-a be twee n 0.06 and 2.2 ca:42/v sac , un der  tht ~~ f —
‘~~~ b r o m i n e  c o n c e n t r a t i o n s  s t u d i e d .  It  was shown tha t the

:•-
~co r \ r  wn cn was usea to i n t e r p r e t  measurem ents  of c a r r ie r

• . o b I l :y in germanium and in  s i l i c o n  leads to anomalous re-
sults n t h i s  case: calculatin~ the mean free path of the
carri.rs a a~ s tance of abou t  O.64-~ is ob tained :or room ~em—

~c:’~~tur e, whi ch is , of  co urse , very much shor ter than the
spacing of the selenium atom s, Z.36A. The layer mode l
•..cntioncd above is capable of interpreting the results ano
I s  to calculatec mobii~~ties in gcod a g r e em e n t  w it h  exper:—
m ont. ~nc c_ cctr:cal oe:•av~ or of selenium—te l lurium al~ c’ys

• fartncr coal irma this model. The whole range of compos:t~ ons
was investigated and up to ab out 15 per cent tellur ium the
alloys behaved in a manner similar to pur e selenium .

Fu l l  details of this work will appear in the Philips
P~esearch Reports.

:Sc?oF~ ____  
21:-:ARY_i:ixru~ Es

;, A relatively simple appr oach to the isotope effect
:n em ory m:xtures :s b c : n g  mnvest~ gated in oe~ a:~ by ~~~~~

~r igogma e ana n:s coliaaorator s ~~russe ls • t :s essen—
• ; a l ly  based on their recent ~iork on the cell mode l of

:çuids  and s o l u t i o n s . L i n a r y  m i x t u r e s  of the va r ious  i s o —
::es of hydr ogen and m i x t u r e s  of lie 3 wi th -:~~~ represen t

interesting systems in which quantum e f f e c t s  arc of d o m i n a t —
:a’ i;e?ortance. This is primarily due to the fac t that the
‘ ave cn a r a c t e r  of these molecuies  plays a s ign :;  ;cant  ro ’e ,
cve:. on a macroscopic  scale .  In the ca se of i so top i c
::.iueures of the heavier elements , the Br ussels gr oup finds
that Lie difference in  zero point energy is the main source
of dcv~ation from ~dcality, an d can lea d to smal l  e~ Icct s,
of the oreer of 0.1 cal/mole.

in the case of the mixtures of the very light iso—
tcp~~s ment~~caea above; perhaps the s i m p c o t  phcnome oio~~:a~~

. 1 ~. d e s cr i 7 t ~~ofl of the appr oac a used by Pr~~gog lne  is to c on o l o e r
• tha t the mixing process involves the components under ~ach
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• t he  c er o  p o i n t  en e r g i e s  depend ~n :y u;.
cc ~:vc vo lum e per p~a’ t i c  Ic one on the :::ass u: tao ~ar tI—

~~ c La the ce l l .  The t r e a t m e n t  deve loped  y i e l d s  the e X C C S S
thermodynamic properties as a function of the co:..prcssi—
e:~~~t : c~ and of Lie volume s o; the pur e c omp o n en t s  and tr .e
calcuIa~ ee results are in good agreement with available cx—
pc:’ i :..eatal da t a .

t is i n t e r e s t i n g  tha t  the c a l c u la t e d  volume ch ang e
en :a::-:in c~ chances s:gns at a cer ta:n reduced mass 0; tac
sys ~cm; L aus ~ac ca~ cu~atcd Volum e cnaage 1$ pos : tive for T2
-r one ;cr ;~2 + : , in ag:’ccieent wita exper~mca t an d a
pos:t;ve vomuac ei:cct is predicted for H2 + D 2. Appr o x l —
ma t e lh r I per cent contrac t i on is , however , predicted for the
c~ uimoiar mixing of he~ + H~ 4 . In view of t he f a c t  that
the re arc no particular exper;menta l d;ff:cult:cs in the way
c: suc a measurements, ;t is  t o  be noped that enese preoac—
tions wi ll soon be subjected to experimental test.

I t  is planned to publish full de tails of these In—
vcstigations in Physica in the not too distant future (cf.
also Advances in Physics , 3, 131 (1954)).

::: -; rfP~~~CF l ::Fr~~RED A~3SCRPTION PRcCESS

An interesting new type of absorption pr ocess was
recently observed in the laboratories of Prof . J.A.A.

• :.eteiaar (Amsterdam ) in the course of their continuing in—
vcst:gations on the infrared absorption spectra of gases at

pressures. In observing the infrared aDsorption in
cc~u : m oi a r  m i x t u r e s  of carbon dioxide -plus nitrogen , carbon

-• eio;:Lcie p iU S oxygen , and oxygen plus nitrogen , at  pre ss ures
o~ tac order  of 1DO atmospheres , bands are observe a wa~ch
a;~ ear to correspond to the simultaneous absorption o; one
çu0atua ; cy coca of tr~e two species present. Sucn a ~mixed”
comb i natIon band is somewhat surprising, since considerat ion
of the Intermolecular forces does not suggest the presence
of a m i n i m u m  in the potential energy diagram . It is hoped

• east stacy of the inLensitles of these bands , which occur :n
a she :‘e:ioa of 1.2 — i.’~ ~., may give some information regard—

ia-i the str ucture of the “comp l’x” involved and the
sistances of appr oach of the participating species .

— The experimen ta l arrangement is relatively simple .
s t ee l  tu~ c :s usoc tao pres su re  vea sci  one the r o e. :—

• u in d o w~ , of _~~~ as;: t.i~c~ nes s, arc ii ttcd loosely in succ.
manner  tha t It  is the pr essu r e In s ide  the tub e whi ch
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:‘es~ es them tI jhtly ajaina t the suppor t n g  steel i’rs:e. The
• o::e:e .~ a’ron e:;ens :5 sucn tao : by mes:;s e~ one pmar•e

one ecus:n~ m:rror the :em~ e o~ the e x i t  w Indow is focus L
Into the precise location o~ the infrared s ource of con—
v e at  .1 P e r h i a— d l : e e r instrument. Thus no changes are
nceos~;a ry  :n the i n f r a r e d  spec t r o gr a p h  i t s el f  and i t  can be
reeci ly adapted :‘rom these measurements to conventional
l:~ uic. or gas spec troscopy.

in view of the well kn own solven t power of high
pressur e gases , particular attention was paid to the prosence
and poss ible effect of impurities . Perhaps the most coavlac-

• lag argument in favor of the above interpretation of the
new ly observed bands is the dependence of their intensities
on the sq uare of the pressure.

CX~~~AT ON ?RO~ ESSES

~ io Dutch and two British Chemical Engineering
Societies held a joint Conference on Ox i dation Processes
r ecently in Ams terdam . An Interesting general ~~asurc ci’ the
coatrioutm ons , which were largely of a review nature , was tao
:ac t that a large proport:on of tac ox:cat;on pr ocesses a i s —
cusses mnvoive d the use of me tam or metal ox;de cata1ys~ s.
•aa oxiciziag agen t was either pur e oxygen or air in  a~~ cut
one of the processes discussed.

Vanad ium Oxide  Ca t a l y s ts in Oxidations

The struc ture of crys talline vanadium pentoxide led
:. ::ar s and B. . .  van ~revclen (Gelcen ) to attriDutc :ts

‘I 
catalytic action to cer tain oxygen ions ; in thIs lattice two
hinds of oxygen i ons can be distinguished . The rate of oxi—
eation of ar omatic hydrocarbons with th5s catalys t depends on
tao coacen trat:oa of those oxygen i ons which lie In p.aacs
p aro im el to those de : laed  by the vanadium i ons , and on the
amoun t o; ar oma~ iC ma terial adsorbed on the sur ;ace. ~~~~; a .g ~i

• par t:a~. pressure oi oxygen and/or low partial pressure of the
ar omatic , the color of the catalys t will be yellowish brown ;
at low partial oxygen pressur e and /or high partial pressure
of the aromatic the color of the catalys t changes to greer.:oh
blue and analysis shows the presence of high concentrations
of te tr avaIo.~t vanadium .

Caidatica of Olefins to E~~ox~ des

cx.  H. \-:igg (Epsom) gave a detailed acc cunt of
I~~uId 7ha~ o oxidation in terms of the fr0e radical ca_I.t

•ae caum.sm propose d by Bo~~lond . A point  of i n t e r e s t  wnich
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e .e:god f ree;  h i s  considerations re~ ardiag the sx~~~ t:oa ~f
: . :‘~ . ; :;s :s that n ge:tc:’ol t •i~~s will rio~ lead to any one
:.s. g~~r :‘ethct un ess the- st r uc t ur e  of th e  m o l e c u l e  in ~~uees

e:u~.;t aI  at e e c . :  a t  one :o s i t io r ~. h r .  ?dig~ r~.p o r t c e
— ~-: e:’ : ce. toe O .;~~L C t i C • . o~ a number of o efi:s ‘!~e uing toe

c th’in epc;•:ido as the major product. It was found that 5:50
~~~~~~~~~ o; suita~~ic ca~ alysts to toe oxieat;on ci oiee ins
i nc r e a se s  b et a  too rate o~ oxidation and tao rate of pro—

o: o pox : dc .  ~.e:s sug-;csts tha t the epoxide is not
cc •e~. ~ .c :ose:’aC t~~on ~a a oV~roperOxiee ..O eC5~~~~ ;~ ~a

toe o~~: in  nu t  rutoer ~nrc uge. attac~ o; radicals on the
- d~ ubIe noad .

~T:::: :~~:o:E:~T c~ ‘.r 1 SCCS I’~~~

At a recent eiscuse:on—mceting of the ?~oysi 
e t y o;; the f~ rst and seco::d ccef~ icie:.ts oi~ v~~cos I ty

~re oi : rey  ~oy~ or of ~ am~ ::s g-~ Ua~ vers sj  •-‘r e—
r c s u~ ~s o a c:m lif icd theory _‘or an ince~..—

c~~~a~ sle ~~ula cont’slning gas bu.bl~ s. Ia s~ Ch a fluid
c nz:p:’esth:-ility comes only fcc.., s:ee cor.;pr~~ss ibili:y ofso.. :as bath les . W i t h  ::-.~~ s i r e p i l fy i n g  ~_ ssu: .;s t i0f ls  tha t the
ass z e r o  V iC C O 5 i t~~~ one ~oat t ao p r o p or t ;o n  v of t ac

t o t a l  ve~~.sae waica ~s occupied by toe cu..clos ~s sma~~ , the
r esult :or tne mecroscopic second coefficient of viscosity

-
, is t h e  shear coefficient of Viscosity for the

~u:d. ~~~ s . ag u ~ ar ~ chav~ or o: th:s cx—
prasslon c ones from the ass~~:iption tha t the basic fluId is

xi i tcelf inc ompressible.

A t the same meeting Prof . J. jcixncr of the
Tschnica institute of A~ChC;; discussed the relationship

.0 be t-.ceaa an a;ter—e:fec t theory and a thermodynamic theory
a second viscos ity. ~ac after—e ::cct theory wh~ca

• h~ cons ide r s  has as i t s  bas is  the equation

= —

-thee the ~j are th e  s t r e s s  c omponents and the 
~k 

the
- thoc~~ty gradient c omponents , ~nd ~ ik 

sad ~ — .-~u) a rc v . s —
:os~~ty sensors. ~ne re~ at:on ce tween tnis approach anc the
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s.;cr::m~ uonic t~eory ap P ear s  in t oe : crm the af ter—c: _ cct
t t ~.he in ord er  f o r  the two to be i d e n t i c a l .

4 - , i th toe a~ pi .co trans:ormo t~ cn

-pu
= ~ c~k (U.)e ~U.

the quan t i  t i c s  mus t have the fo rm

r - _ _ _ _

.1
where the ~~~~~~~ are the relaxation times.

• 
~~~~~ ~X CR 2 TICN O~ ENzY ~::s ~:: CAhOER ?AT1E~ Th

Ia Prof . Eric Doyland ’ s la bora tory  at the Ches ter
• eatty Research ~nst :tute , ~oncoa , s tua~es are be:ng maceen ~~~~~~ urinary excretion of enzymes wn:cn s3~ it eotox:f:ed

o— a m i a o p h e n o l s .  These phenols  ore o r d i n a r i l y  e x c r e t e d  as
toe su~ :ete s or g~ ucur on:des. These are non—carcinogenic

toe Irce o—am~no phenols  a re  c a r c in o g en :c .  u s : ag
hear urine samples it has been found that humans with

m u l  ;ip c tumor s of the bladder have a many—fold Increased
oxccet :on o: .~otit a suliatase one a gluc ur on:oasc capasle
. f  sp l i t t i n g  the c o r r e sp on d i ng  dctcxii ’~ cd phenols. m dl—
v.~~•a~s ‘too nave had alaceer tumor s removec. (ane. arc ~eo-,or
tre e 1 snow a decreased  excrct ~ on of tncse enzymes bu t  so
not return to normal. Persons suffering ~rom other t ories
of :ecopiasr; show no significant e levation of the urinary

ovel  oI toese enzymes.

There Is doub t as to the cause—effect relationship
i n v ol v e d .  The absence of high enzyme excretion in any of
the normal series and the persistence of elevated excretion
In persons from whom tumor s of toe cladder nave been r~.mcvedght  seem to argue for the eleva ted excre t ion  be in g an
0f.’sct of the tumor gr owth. However , the series of norma l
:ndividual s is too small, to exclude the possibility tha t a
anth i :‘r a c t i o n  of the population has a high leve l of excac—
t i c e .  of these  enzymes before any tumors of the bladder ap—
Pea:’. One possible hypothesis is tha t such Individuals

t and by i;bcratiag free c—amino phenols in the bladder
e r a  predisposed to tumor deve lopment,
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: g ;~’ : ~ j~~ OF :~~‘ -:~ c.ym: :~~ :c hRU ~s

Pref . Peo P o l i ~.r o:’ the  Chester t ha t t:j  ~ e s a ar ch
I n s  s at e  c e nt i n u c s  to  be i n t e re s t e d in  the  ct ’f e ct ~ of
:‘ •~~.:o: m mc t :c cr a g s  on the horyokiactic proccas • var .ety

• •tg ~~;~~s :nc~ uu i n J  inc n~ trogen isustar os ~~~~~ (
~~—

co~~ coe s . . y _ )  ar;inc~ 7 and  i:cpo:-:iucs peceuce 1t s;~co~nesa ”
ce o c n — d :  eguaC ti on 0: car omos ome s l e a d i n g  to aencr ac i ana —
ah~ se l i gu r e s .  Lagg:ng chr omosome pairs may no isolatec

-~~ ..~~~. sc~~o-thase  to l ore r e xcr or . u c : e i .

ct ~oc cf:ec L :vcncss o~ tac c~~ox:ccs on0
c e r t a i n  ar omatic n i t r o g e n  mus tares WO C:. do n o t  cythiso to
o s:;: icne  ie ’.:•:o:;i um c~ ti ens , there seems cicth t t h a t  the
~~ oy L : e ’. oyp o~~..cs: s r e g o :’d1ng n : t c o g cn  r :.ustard act:on
era; :-0 ce g a c c e d  ~s un :versaiiy applicabl e .

It has also been demonstrated in Pr of . h . o i i ar ’ s
a b o r a t c r v  tha t root tip celht of ‘:ic ; ~‘tha arc mos t

.o ~.oo co~~ c v:sioa b~ oco:a-g o ct : c n  c tOe
• ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ - • •_ • •-_ • , + - _ , ,  ‘ 4. ., — . - :~~~- •• -

~~~~~ :~~~~~~~~ : J - -~- - ... L) ~ ~.. • . .., c.,~ .. ... ~~ .~ .~ - ~. ~ • o ~ .~ ~ .. S - S.  •. _. 5 - ~0
centra ssec. ;-~uto toe ac~~ on of x rays w o tc o  arc mos~
~~c t :ve  ‘ .‘oe:; usci _ate :n the i nt e r n .  tct~c :nter’JaL •

• c ;o’~~y s e n s i L : v~~ty one ~.ate res~ stor .cc to e:v:s:on a~ ora-: r y
coo ni t c e g c n  ma5 Can DC usoc. to account or t~ e ce_ aje v ~ s :on ..~~oca co :seon .y n o t e s  when PO~~U l C t i 0 f l S  01 Cc~~~s
ore eap-osea to n:trogon mus iar~ s. esuma~~y snese cc:~ s

toe :oc2u~ at i o n  w a t c h  c :v :ecd  S OieC o tm e  a go  a re  toe ones
‘,-j .ich proceed to division . Tths has previously been possu-’
i a t c d  b u t  the f i n d i n g s  note d above pr ovide direct experi—
mental ev i dence Dearing on the point.

::::::Tlcs c~ :-P.o?~oLYsls CF A~.~Ih0 AC:: ESTERS

Dr. Herber t Outfreund of the Depar tment of
bol loid Sclonce , Cambridge , is investigating the kinetics
of hydrolysis of esters ol’ amino ac i ds as catalyzed by
trypsin . The reaction is

• 0 .0
- +

R 1-~~ -C -O-R 3 + H 20—~R 1-C -C -0 + H + R 3GH

I I
R2
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i s  the r e s i d u e  of ly s in e  or org ir.iac , R- o thyl , -

.rc th ’:I cc- s a t i s f y  t he sped i’ ic I ty rec;u i  r e m o nt  of tryps~ n
t .• . t  t . .e  om :ne g r oup ac S u a S t i  t u t e d , and has tnus  f ar
bce. ; :..~..c..yl c-c e t o : . Th.  generation by a hy d r i o n  in  the
c~~ur s c  ct c.. -~ cc~.ctt~ :; permi ts f o l l o : t n g  toe t ime course ny

of opproprcate pr) are used as
c~~I~~.’ .m~~t r i c  ~oc. c. . t~.a~s a t  or near ph = pK’.

P. ..- o l a t i c a  of the e s t e r  end a s o l u t i o n  of the
cn~~ - : c  a rc  vl:’ t u o l v in s t a nt ~~n c o u s iy  ( C a  1 :r i l l l s ec on d ~ t n —

a t~ a :‘ra.c t on c h am b e r  wi th t ur b u l e n t  m x i ng .
:y : , h t  .~~. s - a i n g  thr ough the r e a c t i on  m i x t u r e  f a l l s  on a ?h o to—
:.u i ~i :~~.I e :  . t he .  The o u t p u t  of thc p h o t om u l t i p l ier  tub e is
l0~ t c  a c... th ode  r ay  oscilloscope the beam ol’ which i~.•• 1 -  -• — - - . . . -  S -

~~~~~~~~~~~~~~~~~~ ~e—~ -~~~ •

The r e a c t i o n  requires about 20 mill Isec onds to
achieve  the s teady s t a t e  and D r .  uu t fr eund  hopes to ~ e ab~ e
to c a l c ul a t e  a l l  of the pertinent reaction constants for
the ‘ e ac t io n s

K1 K2
E + S ~~ 

> ES )E+P

K
—l

:~ particular he hopes to be able to calculate K1 f rom the
form of the acceleration curve.

:-~~~:Th :-L.~zAR:S 1N~~~~~-ERcR CU O FAC~~~RIES

At the Annua l b :eet iug of the Ergonomics  Soc iety
re cen tly h e i r ,  a t  Leam ir .gt on Spa , England , papers were pre—
sentec on the physiological and psychological effects of

in h i g h — t e m p e r a t u r e  environments , hea l th hazards of
work i:t under ground fac tories , attitudes of worhers doing
repetitive tashs, applications of psychology in small indus-
try, and dcve iopx;ent of psychological me thods for the study

• of pr ob l ems in i n d u s t r y .  The pr oceedings have been de—
scribec. in Technical Repor t O RL—~i4—5~ ; one of the contri-
butions is summarized in the following.

S. For ssman, World Health Organization , c-encva,
repor ted the r e su l t s  of a study made of the health of
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- :e . ’h~ .’ I,; o ; •~e:’ :‘ uu~~J .‘ . c t~~r i e s  10 ... - -. e u cn .  •i’.. -~ s t . d y -;...
O :u’ie~ . o i ~ i -v  she .2ep~• : ’ u o: .t  01’ de c o ~ ti  ons

- • • : 4 . , ;  ‘ ‘ ; - — • _ •
• ‘ • — - L . • - .  . . . - —. - -S — 1 . .,j~ a• i C s . . . ... , — .1 ~~~ - Ss ’ . &  — • - - . . . S-S —

ea~~~ c - n a .c : ’~~us c o:. :) l a :a t s  of I ;:~~s ::.ade by w o rk e r s  In
; rm.o:c :’ • -u: ; 0 t o e  tu :’ e s .  ~ ues t I  caa~~t c cc  we r e  s cat  to ; - ! o r ae r s
1:. act’s:.  facto ries , haute cndsrg round an d f o u r  or. the

~~~ u : ’ : • . C e.  ~~•c t : . c ~~ei’~~cs we r e  c:.csen so  as to  ecua~ c, as
as ~~~~~~~~~~~~ ~oc sor t ace anci u n c e r gr ou n a  -:roa ::s c/t  to

r~~; r .  cc  . a c c e r s  05 0 7 0  c i s t r i b u t i s - : . ,  s c o l d  b a c k —
- 

. gr~~ .:’.d of ;‘o:’hers , and na tu r e  of work. The results obtai n—
e .  • - y s. .c  c u e s c . o: ; : ;a t r ea  an d .o~~l o - :u p  S t O Q I C S  coowed t act ,
c c—: . a r e d  wI t:; ;. sr k c r s  in  s u rf a c e  f a n  t o r i e s , w o rk e r s  in
~..~.~ r g:’~~ t ad f a c t o r t e s  send to  c om p l a i n  m or e  o f t e n  cf a d —
m o a t s  suc h as ‘a t l g u o , h e ad a c h e , sicepiness and  eye train.

• Pre:.ucacg- of a b s e n c e s  from ‘.;ork was found to be hi ghor
a r e a g  uniter grou :r d aer k er s  b u t  the a v e r a g e  number  c-i’ days

~,oe to  s ic - : no s s  was h i d her  f o r  the  s u r fa c e  -.-;cr :ore.
ho ev -ie:;ce was founo to suppor t the hy n o th e s i s  tha t t h e r e
are .5 -oec:a  n e al t . ;  nazaros rclatea to ;-tozu~ to  un ao r g ro ur . c
t~ .c c - : r t c s.  oowcvcr ,~~s oae ‘..‘or ocr s  do blame many of toe:r
perso :-.a dit fic ul ti es , pr oblems , and minor ai~ mer.ts upon
:ssumed healto nacarc.s of the undergr ound working environ—

~I:s~~::.~~ ~~~~~~ I TETS

The newly  c re at e e  C rt p p s  Cr.c~~r of ~. . et a l l u r gy  a t
:-:otti n - - :.a:r University is to be occupied , starting tais
dcpter.bcr , by Dr. J. W. Cuthberts on , assistant director of
research of the Tin  R e s e a r c h  i n st i tu t e .

Pr el’. W i l l i a m  urn s , c?ar tac~ t of Physiology,
Cross ho~~ i c.l : e - d i c a i  S ch o o l , b onoon  U n i v e r s i t y ,

II suea —~ the  sancutr doin~ research on the phyc ioicgy of
ng at the Con trot instt tute for too ~~COi in s t .  L o u t s ,

Pro:. ~-ur:;s 
I trwt ts spoocoi’ec, ~y tac 1..eeical

• . - ; ‘ uu~r ch  ~~co~ c ii of Lircat . i t  t a c i t  a nd  sy the ocatral Ins t c —
Lr ~.. ‘e

s . c  : r - e s e r c c  .~a ct . c t~~t , r e~~:rea i-TOiessor 01 ~-sp’—
c . . o l o~~v , ..a:.mr agc Unc ’;e:’sctv , oar, Pr o:. Rog~ r Peusseli ,

n : v er s c ty  ~~~~0. e f C , aooocn  L f l : V C r S I  

~
y, arc a~~.and~n: ~r.c

• at-c .’ .ati coal Congress oc .sycoolog,r cn ..ontreal , .~rneea ,
7 — .Ianc. Pro:. .~ u sse1~ wi c i  re :;e~~n to toe ~n .tee

~~t a t . .  f o r  several :,ontr.s to wor~ on an Amerccan research
cc o~ ect.
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