
S C I E N C E  N E W S  


PUBLIC HEALTH IN THE UNITED STATES 

PXOGRESSin public health in the United States 
which has &ngthened the average life by fifteen 
years since 1870 and has greatly reduced the 
amount of infant mortality, tuberculosis, typhoid, 
small-pox, eic., while being unable so far  to pre- 
vent an increase in the degenerative diseases of 
later life. was reviewed by Dr. Livingston Far-
rand, president of Cornell University, in the an-
nual Sigma Xi  lecture given a t  a joint meeting 
with the American Association for the Adrance- 
ment of Science a t  Boston on December 27. 

In  discussing the world problem of re-estab-
lishn~ent of social, economic and political order, 
Dr. Farrand emphasized the inlportance of human 
vitality as a fnndamental factor in the process. 
The undernlining of vitality in Europe as a re-
sult of the Far  and particularly of the child pop- 
ulation has served to draw attention as never 
before to the problem of public health. I t  is now 
possible to rexiem the situation in the United 
States and the survey offers certain striking 
figures. The observations of the 1920 census 
show that the average length of life in this 
country is now fifty-six years, said Dr. Farrand. 
This shows an increase of 3 j i  years in the ex-
pectation of life since 1910, and had i t  not been 
for the influenza epidemics of 1919 and 1920 the 
increase would doubtless have been greater. The 
best available figures indicate a lengthening of 
the arerage life in this country by 15 years since 
1870 and is eloquent testimony to the value of 
the researches of Pasteur and his successors to 
which this result is largely due. 

Dr. Farrand also cited figures from the lead- 
ing countries of Europe showing that America 
now compares favorably with the older nations. 
The highest figures available for any country 
are those of Ne-rv Zealand, where the average life 
is about 60 Tears. This is contrasted with civ- 
ilization like that of India, mrllere no advance has 
been shown during recent decades and the aver-
age remains only about 34 years. 

The speaker quoted vi th  approval the resolu-
a son tion of the American Public Health Associ t' 

a t  its recent ,annual meeting in which it stated 
the conviction that with no further additions to 
our knowledge of the causes and presention of 
disease it will be possible during the next half 
century to add a t  least 20 years to the span of 
life. 

Dr. Farrand also cited the reduction in the 
general death rate in the original registration 
states (New England and adjoining states) from 

17 in 1900 to 14 in 1920. He pointed out that 
applied to the country this means the saving of 
approximately 400,000 lives for the gear 1920 
alone. 

The leading causes of death were then re-
viewed by Dr. Farrand. He showed where great 
progress in prevention has been made and the 
chief problems which remajn to be solved. 

In  the encouraging group he mentioned infant 
mortality, tuberculosis, typhoid, the infectious 
diseases of childhood and small-pox. He showed 
that in the last twenty years infant mortality 
has been reduced orer one third; the tubercu-
losis death rate cut in half; typhoid deaths have 
been lowered by 80 per cent.; diphtheria, scarlet 
fever and measles have been greatly reduced an8 
small-pox practically eliminated. 

The unconquered diseases on the other hand 
offer a more disquieting picture. The death rate 
from cancer has steadily increased during the 
last twenty years. I n  1900 i t  v a s  63 per cent. 
per 100,000 population; in 1920 i t  had risen to 
83.4 per cent. 

Similar increases are shown in  diseases of the 
heart and kidneys. Heart diseases now cause 
more deaths than any other disease in the Waited 
States, the rate being 186.2 in 1920 as compared 
with 128.1 in 1900. I t  was pointed out that with 
the control of the communicable diseases of early 
life an increase in the degenerctive diseases of 
later life is inevitable and that field is now an 
outstanding public health problem. 

Dr. Farrand then outlined the organized move- 
ments in this country for the improvement of 
the public health and mentioned as particularly 
notable the Framingham demonstration under the 
auspices of the Na,tional Tuberculosis Assoaiatioa 
and the proposed demonstration of the Milbank 
and Commonwealth Funds of New York in the 
fields of tuberculosis and child health. 

THE DIAMETER OF ATOMS 
PROPESS~P. W. Har-THEODORE XICIIARDS, of 

varli University, speaking a t  a synlposiuln on the 
progress of chemistry a t  the Boston meetings, cx-
plained an entirely new .method of estimating 
the diameters of atoms. ',. 

After showing several lantern slides which de.- 
picted the relative sizes of atoms, magnified two 
hundred million diameters, 'Professor R,iclla~ds 
drew attention to the fact that a given at0111 bas 
not: a l ~ a y s  the same bnlk in different substances. 

Xuch interest now attaches to the reasoil for 
this change of bnlk. I n  Professor Itichards's 



opinion, the chief reason is the fact that under 
different co~lditions atoms are subject to very 
different pressures from the several mutual afflni- 
ties which bind then1 together. Renee the bulk 
depends upon the properties: compressibility and 
internal pressure. After calling attention to his 
earlier estimates of atomic diameters, which were 
avowedly only Erst approximations, he proeeeded 
to explain an entirely nen- and far  more satis-
factory method, which depends upon the actual 
compressibilities of the elements as determiired 
partly by Professor P. TIT. Bridgman aiul psrtly 
by himself. After shoreing that sodiun~ con- 
forms to almost exactly the same law of com-
pression as does potassium. except for the fact 
that sodium is (in its ordinary state) under 
much the greater internal pressure, he mas able 
to infer the volumes which potassium would ocou- 
py under far  greater pressures. With these 
values as his numerical basis, and with similar 
reasoning concerning chlorine and bromine, he 
was able to infer, ~ v i t l ~  error,small likelihood of 
how the contraction w!lich occurs during the 
formation of common salt (for esainple) is dis- 
tributed between the sodium and chlorine. The 
results throw 11zuch light also on the mechanism 
of chemical combination, the magnitude of the 
internal pressures involred and many allied phe- 
nomena. They fumisir a remark:tble mathematic-
al confirmation of his theor? of colnpressible 
atoms. This theory has rested heretofore ma,inly 
upon argument, which, although oomp~ehensix*e 
and incontrovertible, ~ 3 9 achiefly of statistics1 
rather than of a. alat2:ematicnl riatnre. 

ELECTRIC AND HEAT YVAVES 
PHYSIC~ST~ briilginghare finally succeec?ed In 

the gap between the electric mare and heat-wave 
spectra by obtaining electric waves as short as 
the long& heat waves. and by detectillg heat 
waves with electric wave receivers. 

Dr. Ernest Fox Nichols, &irestor of pure sci-
ence at  the Nela Research Laboratories at  Cleve- 
lan4, and Dr. J. D. Tear, assistant physicist a t  
the same laboratolies, aailounced in a paper pre- 
sented to tho *41nerican Physical Society meeting 
last week in Boston that by the aid of newly 
designed and more sensitive instruments and im- 
proved methods of erperimentntion they have 
suceecded in generating, receiving and measur-
ing electric mares half a millimeter or one fiftieth 
of an inch in length. Por cornpsiison the ordi- 
naly radio transmissioll is by electric \raves of 
tho order of half a mile long. 

Bubens and Yon Baeyer in 1911 obtained heat 
waves one third of a millimeter long from a 

quartz mercury arc. The shortest electrio waves 
just obtained are, therefore, of about the same 
length as the longest waves sent out by hot 
bodies. 

-4s a latest proof of the identical character of 
light, heat and electric waves, Dr. Nidrols and 
Dr. Tear have succeeded in using two different 
types of eleetlic mave receivers to detect and 
renleasure Rubens' and Von Baeyer9s long heat 
waves. 

As n bx-product of the inrestigution. the long 
Rare emission from the quartz mercury arc has 
been found partially polmized, a fact which 
throws nem light on the activity of the ions wliicli 
emit this long wave radiation. Dr. Nichols and 
Dr. Tear have aho found that the radiation can 
be isolateil from the complex total emission of 
the m,ercury arc by simply sifting it through two 
thicklwsses of black paper, thus aroiding the 
elaborate focal isolation method and apparatus 
pFeriously thought necessary to accomplish this 
separation. 

Dr. Xichols was president of the &fassachusetts 
Institute of Technology from X a ~ e h  to Novem-
ber, 1021. 

THE TRACKS OF ATOMS 
DR. E.TIT. RPAXan& Dr. W. D. Barkins, of the 

T - ~ '-.... of paper before L~r<l.,:t:: C?ricnyo: p1.i-seutecl a 
! i : r  i21~linric:i~1Tl~ysical Society a t  Boston in which 
i l r e ~  almouncec? that t b e ~  had obtained ten thou- 
sand photogrephs s110~ning the tmcks produced 
by atoms sl~ooting tlirough air at a. speed thirty 
tilousand times faster t,haii that of the swiftest 
1ifle hullct. 

" I t  is of interest," said the paper, "that the 
atoms of helfum usually shoot dwecl l~ jthrough 
half B lnillion atoms of the air without hitting 
the central part of tho aton1 which alone is heavy 
enoagh to deflect the helium atom from its patli. 
Thus it is clezr that atoms instead of being in- 
capable of penetration, as  was taught twenty 
years ago, are highlg. penetrable to other atoms 
if they shoot fast enough, 

"The most interesting feature of the present 
photographs mar be made clear by describing 
the most interesting of all the thirty or forty 
thoussnn atom tracks photographed. In this a 
helium atom moves tibout an inch straight 
through about a n  inch of air and directly through 
about 100 thonaaud atoms, then by accident i t  
flits the ceiiter or i~ucleus of an atom of nitro-
gen. Tile heliulli atom rebonnds almost directly 
baek~'arc1 at  a velocity of about 20,000 times that 
of a rifle bullet, ~ h i l e  the nitrogen atom is 
knocked direcllr forward at  about two thirds of 



xii 

this speed, 
"Thus not oil!y is the tr:ick of a sillgle ntoiil 

mnile ~ i s i l ~ l e ,  but also tl:e effects of the collisioil 
.rvitll miother atom is also plaiulp 1)liotographed. 
Several rlifferent ty~?es  [I € atoll1 coll isio~~Iiax-e 
heell found in  the photogrnplls. Tlie chief inter-
est in the problenl is that  b:- tnkiug e~lougli 
photogr:~phs it lnay i>e l-~ossil~le to  photograp11 
the d i s i~~ tcg ra t io~ l  ::]I atoi~s produced of 117 tile 
high-speed collisios~. 

"TThe~i all atoll1 pasEes througli other atoms 
i t  electrifies theai, ov, tecli~~icnllyspe:ikiiig, ion- 
izes them. These ions :in& the c l ec t ro~~sthus 
prctli~cecl at tract  water 11101ecules aud thus water 
ilrops are formeil, just ns in a rail1 cloud, es-
cept th:rt tllese m t c r  drops lie e x a c t l ~  in t l ~ e  
tr:lilc npon 1vhii.11 the x t o n  1i:;s ]-~assed. By 
climi~i:rtiiig the train of ;$-atel. chops 137 n bril-
liant light. a bright line of liglit is ol~serrt~il  nrld 
m:ip be plioiogr:~phec! !I)- the use of 11igli-?peed 
lens. 

' (The  present work Trns clone I)? tlic 11se of n 
universal m r i u g  picture camer:i, 311d i1ll.lstratrs 
n n c n  use for no ring p i c t~ue  mxchii~es. The 
tracks alny be easily slloii-11 in tlle moving picture 
thenters. " 

WAR ON INSECTS RACES; MAN WINS 

SLOWLY 

TY'ARFARE :~gaiillsr illsect pests groiys ill inten-

sity, and iles,pitc the efforts of scientists, tllc clam. 

age liloiiilts nr ne1.i kinds of tsliese enelllies niul. 

tiply niiii S~II.F:LC[ tlirougliout C O L I ~ ~ ~ J - , 
the :~ecord-
ilig to tlic :llliln;ll report of the seeretar? of agri-
cnlttii~c~. -%lt.Iio~igl~ the clirect insert :ittack 011 

crops iinr not bee11 stopped, grea~t progi ess lia,s 
IIP:~!~ liliidc il l  tlie control of the indirect attacks 
11::liIe 117 these pests in c::1.1.y i~lg  iiifectious dis-
eases f r o u  pl:t~-.~t to plant. 

?,Iuc.ll of tllle fnilure in con::~olii~lg some of 
tlie p1lys:ologicnl t1iae:rscs of potatoes nud other 
cn1tir:itcd crop.s," tlie report of Secretary Wal- 
lace says, ( ' i s  1 1 0 ~~ ~ I O T T I Ito be clue to failure 
to re:ogiiize the f:ict jh:lt ~>IRIUIS beuiight in-
fcctetl alid c a p n h l ~of trn114111i1t:itig the disraacs 
~vitliout s1101~iilg e s t~? r~ in l  Rese:trchessy~~i!~to~iis.  
hare 11o1.i- t l i r o ~ ~ n  011 n ill w11ic~hiliucll liplit ficld 
soiei1:iEc n.ol.kera n cre previous1)- nliriost help-
less. ' ' 

The iiirczt attacks by tlic corn borer, 'the Jap-
n:lcsc bectle, the c~ t t , on  boll \\,eesil ;mil tho pink 
boll~c.ortn 1i:i~e not been combattecl with such suc- 
ress, tlie ri.yo;.t revenled. The c o r ~ ~  lloldsborer 
bhe gro~uld pi,eriously gninetl, :~lthonglr n beu~ero. 
le~; t  j~n~,a.iite 11ns beex iiitl.oduccd fro111 France 

n-hich la11or:itory studies jn.dic:itc lilay prove of 
iluiile~lsc vc1l::e ill dcs?i.oyiilg v:irious species of 
borers. 

The J:~panese hecrtle continues to spre:td at t h e  
rat? of fi..-c uliles a year and larger julilps ma>-
bc lnnr?c :iny tinie. It is expected tha t  it will 
spread tliroughoxt the UiiMecl States despite co11- 
t ~ o l~llensnucs. ITsixg thc nirplanc to sprea8 poi- 
sons is :I mc,tllod t1l:it y i ~ e s  prolnise in tlic iiglit 
:igaii~st t l ~ c  1,011 ~recvil. 

But t:he pink boll ivo~ill 17-llieh 11:~s gained :I  


footholll ill Texns, I J o i i i s i a ~ ~ ~  Xew 3 f~x ico  ,is 
:iiirl 
regv~ded :IS :In c5';en inore serious l~es t .  I n  all 
robab ability i t  vio~lrl have TT-on tlie fight but foi, 

the vigiln~i.'e of :! Ealtiinore itnspector of the rle- 
jjai-t~nent. d pnsspnger froiii Brazil lauded vikttli 
fifty p:~ck:iges of E1.azilin1i cottoll seed ~rhicli he 
illteailed to take to thc cc~ttoli sec'tiou of 31issi-
sippi for p?a~iting.  The Baltimore official, b o ~ -  
ei-er., disorered these seed ;11111 found t1ia.t liv!iig 
;~ i~ l l rboll \vorlils initlstcii c r e~ ,y  package. I f  they 
1 i ~ ~ r lbee11 Ict loose irl I\;lississippi, oficials believe 

that t hy \  )roiild hare qu i~k ly  core~rr l  tho portioii 

of the co:ton-belt. 


MERE MAN AMONG THE TUARECS 
Sat ia? lu i  G e o g i n p l l ~ c S o o e t y  S c ~ c sBlilTetiii 

AT~OSGSTthe Tui~i,egs, folnitl ill the vilayet of 
Tripoli, it is m:ta the b w t e  who by kill the 1:iwu 
of tlic couiit~.\- llao to obey the women. Descent 
is ti*;~ccil tlirongl~ the motl~el.; ~voiilnn s~lio~vs l i ? ~  
procil face to :ill the ~vorld, ~vhile tlle m:in goes 
vciled. I n  the presence of a woman of lloble 
birth, mcil corer their f:lccs :)lid hcxils :~l:ogetlier. 
The vomeu give the c l~i ldre i~  little instruc- \vhnt 

tion t l~ey liare and trnirr the111 lo respect alirl 

ober theni. 


Bnllierl and T%-orricil by liis ~ronlen-folk, tile 
Tu:ireg has no liberty a t  all, All the goods, tents, 
cmuels niid clothes are the ~vornea's propcr.:y. 
The stick 11e carries anil the great ~~oor l e i ibox 
into ~vhicli he puts vhnt his wife suffers liiili to 
hale are all the illall possesses and all lie retniils 
if for son:e reason his v i f e  ellooses to clirorce lliur. 

TII  Ghat, ~vhell n iiin~l goes out after sunset lic 
is ~ssuall:,. follolved b , ~:L negro servt~nt, sent by 
11is wife to cZog liis steps, and ~voeto  hi111 if he 
forgets liilllself or conlcs home too lute! H e  x i l l  
fin(1 tlie door shut and 111ust couilt lli~liself inclcy 
if he is not put onto 'the street nltagcther. 

The yotmg mail ~vlio, in spite of all this, ~ v a ~ i t s  
to marrj- must pay x heavy suiir for the briite, 
to obtain \~lli.eh 11e is obliged to look for  other 
llleans thaii his us~la l  ~vo1.k of rearing ca~ncls or 
carrying goods for tlie Ai.nb trniler. Tlius 11e is 
forceil illto tnkirig p:~rt in one of tlie :inl'.~t:il 
rhnexias. 



xiv SCIEITCE- SUPPLENEXT 

The ladies deciile xvhen the right moillent has 
c,ome, anci the iiien sally forth against some luck- 
less caravan or to the rich highlands of Tibesti. 
These senseless raids have destrored man!. a fer-
tile oa,sis, a ~ ~ i l  hhe fia:tl ilisap-11:ivt. :1t.1,~:1!~1.:?tr-,il 
pearance of t r ; i ~ r ~ - % : ~ l ~ , i i : ~ ~ ~  tr:i(lc. 

EXPEDITION STUDYING SOUTH SEA BLRDS 

A b o a r  3,300 species of birdu, inc:uding sonle 
heretofore believed extinct and sonie liitlierio uu-
k1~o~v11 have beell secured by tlie Wlriit- to s c i e~~cc  
ney South Sea Expedition of the American Nu-
seuin of S a t u ~ a l  Hiat or!., iicroriliilg to Dr. Robert 
C~rshman llnrphy. DT. ll11rli11y is nssocintc!il with 
Drs. Leonard C!. Sanford aild Frank 31. Chapman 
it1 'the a d n i i ~ ~ i s t ~ a l i o n  this ~\41icli,of expedition, 
througl~ :I coiitr~ibu~tiouof $100,000 By IIarry 
T':iync TVhianey, is the nios? elaborate expeditioil 
ever eyuippecl jivi:r~;ilil> Fol. l ~ i l . ~ l=+11il-j. 

Mncll liglit 11.1. 11t~i.11 tlir,i.~\\!~o11 t l r t *  geograpliicnl 
distribution of 11l:iiiy sea birds, as ~vell  as many 
insu1::r land flyers, Tlie collections sho-rv that  
birds, of the tropical trnde~vinil belt in the Sou t l~  
Pacific are for the i i i o sQ~ar t  of a iiidereiit race 
from those iillirtbiting the latitudes of cti.1111 
fartlicr south. 

I t  has also been discovered ih s t  h sonle cases 
crer2- illlet \ i . i t l~i~i single group of islands hns aa 
ivell-l~larked geographic race. The range of sonlc 
of these is no more mthnrl a fell. acres. 

i'lthongh the expedition is  primaril~y out to 
study birds, i t  is l o i n g  no opportunit;;. to  obt>iin 
inaiterial v::luni~lc t o  otl~cr l ~ ~ i i i i ~ l i ~ ~  of science. 
111some of thc Polynesian ill:~nils the native 
people and :~n i i~ r :~ l s  wit11:ire '!l,ving out itr i*ltangi~ig 
ch::nging conditions. .Info?mation in 1.egartl lo 
these is being collccte(1 in cooperation with other 
scientific organ!antions. 

11.1 order to avoid duplication of work, i t  h:is 
been cleciiied to leare the bin1 iauestig:itions: in 
t ? ~ ;  I f a ~ ~ a i i a n  Isl:~ncls :~ni! ~.c~lt:ii:i 11cigl111o!.ing 
groups, such as Xliday, .Jolmstol~. P n ~ l l n ~ r o  and 
W:ishi~~gto~l  to IXi*llop ;\Inst.uii~ of Tilancls, tlic 
Honoluiu. 

Tile espedirion i s  equiliperl ~vit l i  the most coin-

lilctc coiriy~ilntio~~ data covering theof lriionn 
notes (111 extinct, clo~ltti'ul R I I ~inythical species of 
:~n i~na l sitcscribed I,?. the early s:~ilors of the 
Sout11 P;Li:ific. 

'Che collecting 17-orlt of ?Itis rr-pedition lias 
hardly hcgnn, Ln t  alreaiiy Illany birds and bird 
st ,omcbs preacrveil in alcohol hasc been receiTed. 
The contents of all of these ,stol~mcIis will be 
anal>-zed and r ~ l ~ o r t e don by (the United States 
Departlnent. of Agriculture. 

I'hwtogrnphs are heiug ,taken not only of the 
birils nllcl 11-ild :inimals of the places risited, but 

interesting fea<tures of the life all2 appeflrance of 
the  people and the islands are being captured at 
poim:s ~vhero civilization has touched but little. 

ITEMS 
Sc ienc~SCYG~CC 

EIXS will bare tlo quit \vearii~g elks' t,eetli or 
elks ~~"i-jll no Tlris gist allbc  more. lvas the of 
illustrated 'adclress by Reprascnttative Xlbent IT. 
Johnson, of Tlrasbingt.on, before the Sintl l  Na-
tionn.1 Cjaine Conf~rence in \\7~s1uington 011 ne-
reinher 10. l l e  niade a strong plei~ that  in order 
to  save from extiiletion the :~nirn:ll for  viliicll 
their lodge is naatod, ahc R. P. 0. 3:. pass resolu. 
tions conrlemni~~g the mezaing of elks' teeth by 
their mc~mbers. IIe told very vividly of the da.111- 

done by poachers nlio hill bull elk in the 
spring of the year siniply to cxtl-i:ict their teeth 
~ rh i ch  ha re  :L value, in tli:~a lneiiibers coin~~iercl:~l  

o'f i'lic Elks' bny ti:cm do]. \.;atch cha~.ins, 

cuff3 burtolls anil other ~lcoo?nt,ive uses. -4s loilg 

as  . t hc~c  ,teeth co8i~i~nanc1 
a fancy yrivc, niell will be 
fou~rll ~vlio n.jll rake ally risk to procure them, he 
said, and tliis means Ilrc u1bin1:itc eslermin,dion 
of the elk. 

OVEEa hnlf niillion st~lf-s:;lipor,ti~~g 11011ic~f ; i~ . i~ l  

en11 l ~ e  cre:~ted fro111 tli? 30,00(.1:UOO :ici.es UI sliila-

ble Innii in this cu111rtry \vl~icl~ ii:i~!, :i!rt.nt-ly I,t.cn 

esa~?iined,F. El. Sewell, cons~rltiilg eiryineer of 

the U. 8. Reclanlation Servic,e, told the L\i~ierican 

A i s s i ~ ~  for :illr;i;lcenient of ,  Science.
i:itiun tlie 

T~vt*~it,vni i l i io~~of these fertile :irws 11:ive too 

~iinrli w:iter :inrl the other ten ]nillion llave too 

little \\-:itel+. A\ll engi~ler r i~ ig  olistncIes to  their 

ree lnmat io~~ overcome, hc said,
have alrcncl~ been 
:ind tlic Reelaln:irio~~ Act shoulri I J ~exte~idcd io 
permit the taking up of rnorc !aucls in u systc-. 
nl:ltic, orc1erl.i manner. 

TIIE undersurface of ~v l~a l c sis sonlerilnes ill- 
festecl wit11 11n1~ii:xcles iis :ire thc hotto~ns of ships; 
but not wit,h the sanie kitid of barilnclc. 

SIIINESE rice growers of the iliterior fexr to  
conrert their rice illto money becnusc bandits 
prefer cash. 

il l t A D 1 0  ~vec!iiing n8:Is recently pert'o~med at 
Pittsburgh unr\ 500,000 pci~3ons n1.e estin!nte<T to  
h:ive ":ittended" tlre ceremony by enis. 

l>ra\rosns rel>rcse~l.t04.3 per cent. of the 
$8O1BD(i,000 TI-ort& or 1.ough gems \vhieI~ the  
~vorld proilnces annually in norili':il Tenrs. 

T a s ~ sto  detcrmilic :t practical stn1ict:ird of 
jllu~nination to nlake :into license tags 1.endab1e 
a t  night :it t~ ure con-rrasolliil~le d i s t a i ~ ~ e  being 
ducted hy tho I:. S. Rurenu of Stalidatds. 

A N  intertiational cr>~i;niittee appointc~l hy the 
League of S;itioiis is lv i~rki~igtto s t : i~~d:~r i~izc  
serlluks for the t~e:ttntcnt of l)nc~nonia, meniiigi- 
tis, diplitllcria :irl(i t,:hc~ ?ise:~ses. 
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