
This illustration.; an adaptation by William Sajol:;(" of 1'I1e Tribun e art .~trLfJ of a sketch by [ack T. Wilson, phvsicist; shows the nature of the 
upper atmosphere tliru whirh im pulses from the sury reach the earth, (IS described ill the accom panviru; article. Dislanr"es in atmosphere an' 

shown in (>xnggcralerl scale in illustration, 
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sauna 'FRomTHE -sun
 .. 

By JOHN A. MENAUGH . 

A
s 'T H E MASTER atomic: whistles , It makes a sound like tio n to advise it!' customers on a type' of t elescop e eq uip ped rem ote loca t ion in northern 

ma chine of our own r ela  th e falling of gravel on :I t in all p r o b I em s pertaini ng to with a sma ll minor, whi ch re Manitoba , at th e hea d of a n 
ti vely small portion of ro of . There is rare ly , if ever, po wer tra ns mission. flects to one s ide the ima ge of e x p e d j t i 0 II sponsore d and 

the unive rs e, t he sun shi nes to a ny stre tch of ti me when it s ' Wil son f ormerl y was a pro  t he 'sun a nd permits th e oh founded by t he Allis-Cha lmers 
pr ovide light and hea t , thus sup sig na ls are not audible on earth f'easor of physical chem istry a t se rv a t ion of t he atmosphe re of co mpa ny to make obse r va t ions 
por t ing life upon t he ea r th. For to th e sc ie n tists who. arc the College of Empori a of E m th at body . The coronagra f', dur ing an ecli pse of the sun. 
t housands of yea rs mankind .has eq ui ppe d with' t he pro per in por ia, Kas , It was there, in which in effec t crea tes an a r  His object th en , a s now, wa s t o 
ac cep te d t his na tu ral phenome stru mcnts for recei vin g th em . 1931, th at he began making h is tifi cial ecli pse, was invented s t udy so la r radiation as related 
non a s some t hing to he ,revered fir s t sola r obser va ti ons . I t was a bout 20 ye a rs a go in France to di sturbances in pow er lin e 
01 ' mer ely to be wondered about. •• • • th ere th at he ca rd ed on hi" by Bernard Lyot, t r a ns mission. E a r lie r in his 
On ly a comparative ly few 'ha ve Amorur t hose for tun a t e first work w ith th e corcnagraf , In 1945 Wilson went to a ca reer he had s t udied the effect 
been cur ious enough to devote enough t o be on t he rec eiving of so lar radiati on on radi o com 

" mumcati.on. 
Thi s scient ific study , however , nal lin e is Jack T . Wil son , ph y

has paid off we ll in t he wealth sic ist of t he cng ineering de
of da ta resul t ing from solar ve lopme nt clivi/don of t he All is

sc ien tific study to t he sub ject. end of th e 90-m illi on -mile si g

In Man itoba Wil son set up 
obse rvat ions . Not only have the Cha lme rs Ma nufacturing com a ppa r a tus to attem pt to detect 
sc ient ist s di scovered what makes pany of Milwaukee, -w hich op th e presen ce in ou r uppe r at
t he sun shi ne, but th ey ha ve ora tes not only th e largest mo sphere of hydrogen und 
estimate d how lon g it is likely ma nuf actur ing plan t in Wi s he lium from th e su n. In thi s 
to keep on shi ni ng, and what cons in but sev en or eight other he was not s uccess f ul, but r e
wi ll happen to our pla netary la rge facto r ies a s we ll. cent lv it wa s a n no unced by Dr. 
system when i t stops shining. Wilson does no t liste n to th e Ca r l Gartle in , professor of 

It is pointles s here to a t  s ig na ls f rom t he sun fOI' mere ph ys ics a t Co rnell un iversity , 
te m p t to enu me rate even an a p entertainmen t , even th o he does t hat he ha d detected , by th e 
precia ble num ber of t he many enjoy it when th e solar cha tte r e mploy me nt of a spect rog raf. 
a ma zing dis coveries made by is .es pec ia lly livel y. Th e obj ec t. t he p resence el f atoms of rh,' 
t he scie nt is ts in connect ion wi th of hi s studies is t o dete rmine first named eleme nt in t ilt' up
th eir ~'o l ar studies, sin~ e th e the influence of solar radia tion per atm osph ere . Dr . Ga rt lein 
chief object of th is a r ticle is upon elect ric power lin e trans has not yet fou nd helium a tom s 
to d iscuss what may be on e of mis sion. Thi s is a su bj ect of t here. but th ose who a rc pu rsu
'the mos t a stoundi ng of a ll, th e g reat importance to t he com ing the s t udy of so la r radint ion 
recent dis covery t ha t the sun pa ny which employs him, a s i t ex pec t ev entually to find he
actua lly talks. It s sig na ls ca n manufactu res, a m 0 n g .; t he I' lium. N Oli e of th e scient is ts is 
he pick ed lip in t he f or m of pro duc ts , power dis t ribution opt im istic a bo ut t he possib il it y 
so und, as a num ber of expe ii equi pme nt , turbin es , generatol's, (If finding in our a tmosph ere 
menters alread y hav e proved. a nd hvdro -electric power pla nts. so la r clem ents othe r t ha n hydr o-

It whi sp ers , it whi nes, and it I t seeks to bo in t he pos i- (COli tinned Oil [' a-{Jl' 1J, j 

( P hoto from Allis-Chalmer. Manafacl"r;n" Cn .) 

Wilso" manipulates directional ('oncave disk antennu 
in con nection with radio apparatus used. in receiving 

impulses from the SUIl. 
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PU.lr:t' FOI4rtf.·l!n 

THE SUN 
. ( C " i l t in /I ct! f ro ;1, 1" ([1" II) 

' ~cn ' and helium, Th is is beca use 
of t he great di stance between 
the sun and th e earth an d the 
great amou nt of ene rgy neces
sa ry to project other and 
heavier elements from th e su n 
to the earth's a t mos phe re. 

Alth o failing- to find hydro
ge n 0 1' hel ium in the upper 
zones of the ea rth's atmosphere 
Wil son did make an impor ta nt 
diseovcry in Manitoba. Hi s ex
per ime nts there p roved that the 
etf'cct of sola r radiation greatly 
influ en ced t he electric cha r ge 
ca rr-ied in th e ea r th 's a t mos
phere . His obse rva t ions showed 
a great variation in ,t he elec tric , 
cha rge between the tim e of till' 
actual eclipse and the t ime 
whe n the sun wa s not ob
st ructed by th e moon. 

Armed with this knowl edge 
und al so with an und orstandinc 
of the nature of th e, world's 
u ppe r atmosphere, Wilson ha s 
k <!11 in position to ca rry on hi s 
prese nt laboratory work. . In 
fa ct, his studies of sound sig
nals from the sun are an ex
tension of his experiments in 
t he 'wilds of Canada. 

It ha s been shown by experi
ments that the upper atrnos
ph ere , the zone ca lled the ionos
phere, contains a layer of 
ionized gas at a height of from 
120 t o 140 miles. Thi s layer has 
a st ra t u m in which a to ms of 
oxyg en and nitrog en have been 
bom ba rded by some ext ern a l 
radia t ion source, electro ns he
ing knocked fr om th e oxygen 
and ni trogen atoms. Th is was 
determ ined by send ing r adi o 
SIgnals into th e layer 'of gas. 
Instead of pa ssing thru th e 

( P hoto fr om Allis-Chalmers M'o.nu(acttlr inl: compan)') 

Dome or i'elmet type antenna, uiliich is em ployed in 
making preliminary tests of sun'» activities, 

len g th, but arc made up of many 
ditfl'rent wa ve len gths. Th ey 
ra ng e in f reque ncy from 150 
to :l,OOO megacycles. iJei!,lg in 
th a t part of t he spec t r um wh ere 
radio an d infra - red rn ys meet 
and a rc ove rl a ppirur in to each 
othe r . 

" We ca n host understand t he 
nature of thi s s ig na l coming 
from th e s un," says Wilson, 
" whe n we cons ider how micro
'Wll\' eS a nd in fra- red lil!ht a rc 
foun d in adjoi ning parts of th e 
spec tru m. Th e ve ry shor t wave 
lengths received by special 
kinds of rad io re ceivers a rc ap
proach ing heat wa ves in wav e 
lengths, and behave in much th e 
same manner' a s . heat comi ng 
f ro m a ny hot bod v which is 
radia t in g. The r adi~ sets wh ich 
a rc capa ble of receiving so la r 
ra dio s ig na ls are really a kind of 
t hermometer wh ich measures 
th e tem pe ra ture of the s un, and 
on certa in da ys wh en the sun 's 
n.ut i v-i t v ; ,:: VP.J ·V o u i e t s u r-h radi o 

those of t he usu al sola r s tg
nal s. He ma de th is disc overy , 
wh ich wa s res t ri cted at th a t 
ti me because of wa r secur it y , 
in ex peri ments conduc ted at 
Wheeling, m., j ust outs ide 
Chicago . 

For th e purp ose of receiving' 
the im pu lses f ro m th e sun that 
manage to co rne t hru th e layer 
of ionized gas in the upper a t
mosphere Wil son emp loys a 
microwa ve radi o recei ver with 
a spec ia lly buil t a nte nna, re 
cciving only on th e sho r te r 
wave len gth ban ds that 'an · 
fil l' be low thos e of sho rt wave 
radio a nd t elevision. Th e s il!
na ls that come in a rt: de tect ed 
in the f'orm ' of sou nd, some lil, ·: 
wh istles , ot he rs like th e dum p
ing of a ea"; of gr a vel on a 
roof. Us ua lly th e w his tle is 
brief. but occa siona lly it is long 
drawn out . T he most pro
noun ced so unds a rc occasioned 
by th e so-cal led burst ~ upon 
t he s n n , w h ic h h ave b c e n ~ho\v n 

ligh t, which cove rs t he dis ta nce 
between th e sun and th e ear t h 
in about eig ht minutes. 

Th e si g na ls from the sun come 
a nd go on the re ceiving set that 
Wil son ope ra tes in his la bora
1.01·y, so me barely audible, other s 
fa ir ly loud in his ear phones. 
Wi th a more sensitive" rec eiver, 
such a s th e one at the bureau 
of sta ndards , th e signals, Wil
su n says, would register con 
sta nt ly. 

Wil son is particularly in
tercs t cd a t thi s time in de
terrn ining how the loud sun 
burs t so unds cor rela te wit h r e
la y chattel' in power transmis
sio n lin es, As a r esult of his 
st udies to date he has satisfied 
him self that some "types of 
power lin e disturbances c~ i n 

cide with a nd a re caus ed by 
bursts of impulse s from the 
sun . 

Relays in th e transmissi on 
lin es serve a purpose simila r 
to that of ' fu ses in a household 
electr ic circ ui t. In othe r word s, 
t hey lire a part of a protective 
sy s tun: to redu ce danger when 
t he cu r rent load is too heavy or 
when di sturbances occu r , Th ese 
dis t ur ba nces. ofte n caused by 
impulses from the sun, as ha s 
bee n pointed out , agi tat e th e 
relays, ca usi ng them to chattel' . 

It ha s bee n fo und, by moving 
recciving- se ts f ro m one pla ce t o 
a uo t hcr. that in cer ta in area s 
of lat itude sun impulses are 
st rong er t ha n in other areas. 
Lat itudinal hand s exhibit g reat 
e r or lesser dist.urbances , an d 
the farth er north in latitude th e 
~ rt'a ter is th e exa gg era tion of 
l·tf pct in power t r ans mi ss ion . 

For hi s obse rva tions in t he 
field Wil son ha s a re ceiving sr-t , 

C h i CUI( l! S u n d u)I Tri b u n l' 

CRUISER 
( Co n t iaucd [rou t l ' Ufl <' .i ) 

va lua ble , it wa s sa id. with a n 
a m phi bious force. It can sh ell 
t he shore a nd pre pur« t he wa y 
f or la nding troop s. 

Besid e.' it s nine fas t tirin g 
8-inchers , the Des Moin es hll ~ 

a seconda r y batter y of 12 dual 
pur pose, tw in mou nt 5-i nc'h 
guns . a u.I a n ant i-aircra ft bat
te ry of 20 dua l- purpose , twin 
mou nt t hree-inch g uns , plu s 
twe lve 20 111 m , a utomatic' ma-
chi ne guns. "., 

Th e sm all er ca liber g'un s are 
in t ended p ri m a rtl v fo r a nt i
ai r t-raf t p ro tection, alth o t l l(~~ ' 

ca n -hc: used against su rf'ac r
targe t s-dua l purpose, in other 
words . Th e three- inch g un is 
another a utoma t ic fa st th in :; 
wea pon develope d a t t he end 
of th e war. It ca n tir e mall.' 

t ha n -1 0 shells a mi nute-about 
twi ce t he firin g ra te of t he old 
han d loaded t ype used during 
t he wa r. 

Th e big Des Moines , now un
dergoing trials at sea, is th e 
first of three su per -cru isers t he 
navy has ordered. Fi ve ot hers 
OI'iginally pl anned have be en 
ca nce lled . 'Th e tw o. si ste r ships 
lire t he Salem , to be completed 
t his sp r in g , a nd t he New port 
Ne ws, to be rea dy ea rly ill 
] !),JD. 

Th e Salem a nd the X ew povt 
News will be ai r -co nditioned 
toc improvo th e crew's comforr 
a nd efficiencv . Th e Des Moines , 
Oil th e othe r ha nd, will have ail' 
condit ioning only in t he com 
pa rtments nca r th e hot enz ino 
rooms , 

I,All important eng inee r ing-
t' ... ..... +.... ..'. ,..~ . ..... .... n ,.... 'l\..f "" nn~ ; ~ 

I 
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ra y e r, ~\)ITH': Vi vne srgnais were 
reflected back to the earth, in 
the manner that radar signals 
are reflected back to the send
ing apparatus. In other words, 
tr;. .Iayer of ionized gas served 
as a barrier or partial barrier 
to the passage of the signals. 
Laboratory experiments have 
proved this. An extended pro
gram has been carried on by 
the navy and others to de
termine the most effective wave 
length to be reflected by the 
layer of gas. 

Experiments have been con
ductcd by Dr. Donald Menzel of 
Harvard College observatory to 
show that the reflecting quali
ties of the ionized gas layer 
vary in accordance with the ra
rliation changes of the sun. Al
ready it has been disclosed that 
the layer of ionized gas be
haves somewhat in the manner 
of an expanding and contracting 
lattice work, which opens and 
doses with the decrease and in
crease or &adiation from the 
sun. When solar radiation is 
low in intensity the lattice work 
npetrs ; when high in intensity 
it has a tendency to close. A 
large lattice opening permits 
radiation of long wave length 
to get thru, a small opening re
flects back the long wave length. 

As re sult of observations 
with the) ('oronagr:Jf it has be

sets will receive only a back
ground of noise, which may be 
attributed to the ' sun's high 
temperature, .' 

"On other occasions, however, 
bursts of intense activity oc
cur in certain spots upon the 
sun, which raise the effective 
temperature of the sun's sur
face in those localities to temp
era t ur es which may exceed a 
million degrees Fahrenheit. It 
is during these moments of such 
great excitement ' that the sun 
will radiate a radio signal which 
may resemble a high pitched 
whistle or the rattle of rain 
on a roof. 

"The radio wave lengths com
ing from the sun travel in 
pulses, and the radio receiver 
is of such design that it re
produces the beginning and end 
of the pulse of the signal. This 
means that the pulse capsule, 
when put thru proper radio de
tectors, may come at such fre
quency as to be within the hear
ing range of the human ear 
while the a~tual radio signal 
con;ing from the sun is vi
brating at such high frequency 
as to place it within the range 
of penetrating microwaves, 
Scientists 'now are becoming in
terested in the effects which 
these bursts of radio energy 
may have upon the reflecting 
layers of the lupper atmosphere 
of the earth." 

('ome possible to predict what 
Frequency of radio signal will 
he most efficiently reflected. 

tected
sun 

It was in 1943 that Dr. Grote 

This was of tremendous im Reber, now with the United 

portance during the last war. . States bureau of standards, de

Impulses from the sun, ac  that impulses from the 

cording to Wilson, are not of sometimes came in bursts 

a si ng le 01' constant wave of intensity far greater than 

to be rel ated to blisters that 
appear on the sun's surface, 

By visual observa tion with a 
telescope of the coronagraf 
type it ha s been shown that 
the hurst sounds arc of greater 
intensity when one of these 
blisters on the sun directly 
faces the earth and are of 
lesser i n ten sit y when the 
blister is at a greater angle 
from the earth , By watching
the cha ng e in the position of the 
bli ster in relation to th e earth 
it is possible to forecast when 
the burst will be received au
dibly by instruments on th e 
earth. As the impulses lie in 
the same range as that of. in
fra-red rays and are closely re
lated to them it has been as
s um ed that they travel at a 
speed approximating that of 

xma lle r than his laboratory ap
paratus 'but still s e n sit i v e. 
enough to pick up the signals 
from the sun, He employs two 
different types of antennae, 
one resembling a concave mir
ror, the other dome-shaped and 
bearing metal rod s that extend 
from the back of the dome. The 
concflve antenna is particularly 
effective when aimed directly 
toward the sun, Both antennae 
were reconstructed from radar 
equipment according to designs 
by Wilson and his assistants . 

Certain Canadian power com
panies as well as utility as
sociations on both the, east 
and the west coast have ex
pressed interest -in 'Wils on's 
sola r radiation studies as a 
means of improving electrical 
power line transmission. 

~1/.1Jf 
~ftm\;?;::.\, 
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"I CAN'T STAND THE WAY SOME WOMEN TALK ABOUT 
OTHER PEOPLE WHEN THEIR BACKS ARE TURNED-TAKE 
THAT MRS. WEBB, AND, INCIDENTALL Y, SHE'S 40, ALTHO 
SHE CLAIMS SHE'S 36, AND SHE'S BEEN MARRIED THREE 

TIMES-" 

th e installation of the shi p 's 
four turbine eng ines in sepa ra t e 
com pa r t ments. Thi s permit» 
any of the four engines to drivc 
the s h ip 's foul' propellers 'i f 
th e others ure damaged. 

1"01' the ship's crew of I.SOn 
to 1,700,_ men th ere are fou r 
barber cha ir s, a galley to feed 
a ll the enli sted men in II ( ' 0;] 

tinu ous ca f et e r-ia line. a so,1.;. 
fo untain, tail or shop, and othe r 
accommodations. 

The Des Moines also bus a 
specia l cabin for an admiral 
who will use it as his flags;li" 
to command a divisi on of cru .s
crs . 

Compa ra ble in size with the 
famous Dreadnaughts of Worh] 
War I. , th e Des Moines is 
s ma ller than the three 27,5110 
t on-battle crui sers of the United 
St a tes navy, now in the "moth
hall " fleet-the Alaska, Guam," 
and Hawaii with th eir nine 1~ · 

inch guns each. 
Germany's Gneisenau HIllI 

Scharnhorst were in the 26,000 
ton clas~ and carried nine 11
inch guns each. The German 
Prinz Eugen, a heavy .cruiser 
of 18,460 tons, hud only eight 
H-inch guns and 12 4.1 inch 
guns, 

Some naval experts sa y that 
the Des Moines, despite it,; 

most modern guns, may be '1 

throw back to a by-gone aw.' 
when su rf a ce vessels fought ~t 

out with each other within visi
ble range. 

Aircraft have made surface 
combat obsolete. There is som e 
question , according to these ex
perts, whether the Des Moines' 
8- inch guns would be used i n 

shore bombardment in a futu re 
war. 


