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building, the telescope will tilt' as the semicircular 
rockers move on an oil film a few thousandths of an 
inch thick, and wiJI rotate on a circular railroad to 
face in any direction. Automobiles in the picture are ' 
drawn to scale for comparison. While in use, the in­
strument couldnot .tolerate electricai equipment so 
close. . ' . ~D r. ~ii,~ by E; l n a~ V. Quis t, a J ournal Arti st 



L IKE giant stee l mu shrooms \ . 
, w it h invert ed heads, ra ­ Spectacular New Insights Into ,Cosmic Structure and Events Probable 

d io telesc opes a re blooming 
on the America n la ndsca pe in ' W ith GianT ' Ears' <Being Built in 'Unite.d States and Abroad; 
one of the mos t prodigous 
growths of equipment in the , Tracking Missiles and S pa ce Ships Are' Routine Uses 
history of science . 

Nou rished by rttilitary dol- , , .., 'By HARRY 5. PE E, of The ournal S taff lars , a w hole new , branch of ' . \ " 
a trnnorny has. bu: geoned in " . I: .. 

seo p receiver ha s a 700 tube off the moon. A se ries of a~ti~ 'rm es, begi nwith 228 million, this decade. List run g to stat ­

ic from the stars was only a , a mplifying sys tem. It can de­ ficia l sa tellites a bo ut 25,000 'Multiply by a million . Mull'
 
stunt, until the end of World tec t a ma n four mile s away miles high migh], permit un­ ply .by a million again. Then 
War II. It has proved to be a by the rad io noise from his b I' 0 k e n com munications to: multiply by a thousand. 
thoroughly ipractica l activity s tomach. an y point on earth. Not on ly will it pick up 
in the da wning age of space. "Poss ibly th e mos t sp ectac­ 1 things at that distance; it will A Look at Ven us ular such tns t rument The radio te lescope 's rela ­ hus far "see" them as the " were 38 

' is ,the, GOO foot ; 79 ,m illion dol­ " .: T' is partial list of thingst ion to k)lIi1\g,large<,numbers: b illi~J1, ' y. e.ar~ ' ago: ,A 'I the i ~ , 
of. peop.lesdll, ~ppe'a . r 'mot~~ ­ )ar " Big~Dish' ~ b.eing b~i l tor . .close to h 0 m e ra ises ques- . ferences th a t , an be d ra vn th e na vy at S ugar Grove, W. but some of it s uses co uld be tions enough 'to ke ep the in ­ fr om classical as t ron 0 my' . Va . important to military offense strument busy for yea rs, ' but seem to indica te th at' the' uni­nd defense. In a world wh ich . some of it s most exc it ingMilwaukeean's Design ' verse began about five billion sh dders to rocket blasts and projects depend on its capa­" One of its principal design ­ yea rs ago, so the "B ig Dish"nuclear explosions instead of bilities at far longer range ,er s is Max O. Urbahn , a Newthe tramp of j a c k boo t s, a may carry us across the hori ­

No man has ever seen theYork architect who was vale­,w 0 1'1 d whose futu re bat tles zon of tim e. 
dictorian ofthe1930 .c lass at surface of the planet Venus , ' 'rnay be fought for the moon 
Boys' Tech here . ' His mother, ' for it is perennially shro uded 1,000 Foot Ear Planned and Mars i n s t e a d of mere 
Mrs. HedwigUrbahn, lives at in clouds, Used as a radar. the f 'I fearth continents, accurate in­ ' '' Big Dish" could conceivably The growing' ami y 0 ra ­3'851 N. 37th st. .. and a s ister,'for mation abo u t ' the vas t­ se e through the clouds and die telescopes constitutes one Mrs. .Elly .. Reinhart, lives ' atnesses bey ond ouratmosphere determine ' arIeast ' ow fast , of the ,g rea tes t mass assaults15225 W , Burleigh rd. , Brook­ma y prove prec ious (r d ee.eJ: 
field . ' <" ' ', ' , the '; planet rota tes . ' Ir rriight , :,0 11. theunknown in th e history 

Hear Sto mach N~ ise , Urb';;hn, ~' ~Ow '46, ' ca me'to ' evendevelop a crudsmap of ' of scie nce, I 

the surface, ' The United Sta tes alone has th is country wlih',ol'her'mem- ' orMan 4 Miles ~way The ' machine can al most 33 m a j o,r ,j ns t r u .m e n t s bers of his fam ily : in 1925 
One reason the radio .te le­ certainly supply us with accu- ' ­from what is now West Ger­

many. Hi'S father, who diedscope has progressed so fast rate distances to the near-by
 
ma y be the famili arity of the planets. To astronomers, in-
in 1956, was a maintenance 
ideas on · which ~ i t is based. It te rested principa lly in t h e engi neer for t he A. 0, Smi th 

.demands sophisticated elec­ forces and princi ples that gov-Corp.. 
' tr o'nics and" ingen ious struc­ , The architect attended the '. ern the universe, an error of 
tural engineering, but it rep- 100,000 miles in the 483 mil­Un iversity of Wisconsin-Mil ­

-resents on ly a couple of gen­ lion that separate us fro mwaukee and st ud ied further at 
era tions ' evolution beyond the Jupiter .would not amount tothe Un ivers ity of Ill inois and 
s t s on which 'y ou lis ten t o much . The erro r would beYale univers ity before setting
Bra ves games or your chil­ c r II cia 1 to as tr onauts whoup his Manhattan offices. 
dren watch -the Three Stooges . ma y a t tempt to fly there be ­Some purposes' of the ""Big


In its -simples t form, the fore the end of the century .
 Dish" are secret, but many 
orre use d in astronom ical / ' The " Big Dish" ma y answercan beguessed. ,
s t udies , a ' ra d io elesc ope is s u c 11 fundamental questionsMost prosaic of its jobs but 
"only a sensitive re~ive r. . For one of unquestioned ' import ­ of cosmology as t he originof 
most mil i t~r.y ' proj ects it de-. ance wi ll be the tracking of the universe, whether the .u ni­
mands a tra nsmit t er, ' too, be- verse has an y lim it' and 
" . { .. ,_ ~ ......... -. , • • • _ ........ _ . • _ . 1_ :' _ \... 

artificia l sa telli tes and space
 



a - ' - - '- -" -- ,' ••-_.. rucxets. J'\lt er u s completlon 
'emits a high frequency shout in 1962 it will undoubtedly be 
and lis tens for the echo. ca lled upon to follow orbiting 

WTMJ broadcasts with 5.. and interplaneta ry vehicles ' 
000 watts of power. WTMJ- , progress fift y million m il e s 

-TV sends its sound signal with from the ea rt h and to record 
50,000 watts and its ' picture the informa tion they' trans­
with 100,000. By contra st, the mit Wi'h -no more power than 
strongest signa l of any use a hearing aid. 
to a radio telescope reac hes Many of its du ties will be 
the ea rth With a power or a 'lin ked to earthly cornmunica ­
hund red th or, a b.jilton th· of a ' . .tion. ' _, ' ' , ', , : ' 
'wa tt : ' " ' , " ' . 

A' rat her simple rad io tele- 'Bounced Signals 
' ,Off the Moon 

Our globe is girdled by an 
electri fied layer of upper air ­
more properly, a g r 0 U P of 
such layers - called th e ic no- , 
sp here . Th e iono sphere has 
weath er just as the lower air 
does. Its changes affect ra­
dio communications . T h e y 
may be cri tically important, 
for .exa rnple, in de tecting and 
int ercepting incoming rocket 
weapons. j 

The n o r t h e r n lights are 
cau sed by sh owers of charged 
par ticles fa lling on th e earth 
from spa c e, mos t of them 
fro m the sun. Such showers 
ca use communica tions disrup­
tions wh ich ,a re s tiII' imper­
fectly understood . ' 

Wi th mu ch smaller radio 
te lescopes wh ich are work­
ing now, 'scien tis ts in England

Max Otto Urbahn. former . and in. the United ta tes ha ve 
Milwaukeean nd a designer 'exc han ged messages, experi- r 

of the navy "Big Dish." men tall y by bouncing them 

-FabIan Bachrach 

....... UClU l.:'l UJt:: Utll Vlt:l.;) t'; 1 ~ l c s r­

ning down or will conti nue 
fore ver as it is with only mi­
no r 'changes in deatil. 

'See' Happenings
 

38 Billion Years Ago
 
The instrumen t's theoreti ­

cal ran ge is 38 billion light 
years, nearly 20 times tha t of 
the ~ ~Big Eye",of! MP\1I1 ~ Pa lo- " 
mar. If. cu want to Itnow the 
rangeofthe.radio telesco pe in 

ttt· 

, A small rad io telescope 
no w in use is th is 60 foo t 

instrumen t on Table Mesa 
outside Boulde r, Co l. The 

na t ion al bu re au' of standards 
operates it and a twin 

instrument a few mi les away. 
The bureau is charged by 

congress with determining 
conditions which affect radio 
waves and settingstandqrds 

fo r them. The visitors in 
the picture a re an exception 

to the rule ; normally on ly 
·the operators are allowed to 

approa ch so close, to minimize 
radio interference. The 

sheet meta l building houses 
banks of va cuum tubes 

and ci rcu itry for the 
t ran smi t ter and receiver, 

- Journal s tarr 



.. planned, under ,construction 
or in use;

I' 
Th e greatest giant's ear yet 

to be anpoun.ced will be built 
by the air force in a natural 
bo wl of coral limestone in 
Puerto Ric o, Its an tenna, 
l.OOQJ~et in diameter, w ill be '\ 
t oo big to move, hut its beam , 
"'.ill h,e'warped elect.ronically I" 

to look anywhere withln 20 
degrees of .straight up. Con- \ 
s~ructi on is to begin in about ' . 
tWO mont hs. ' . 

Because it is immovable, 
this machine will be relatively 
cheap, Its cos t: $4,500,000. 

:r\1!t't/.mil,es frpm o".the "Big 
Dish:" a t ·Greeri Bank, W . Va., 
the National Scien ce Founda­
tion is erecting the 142 foot 
reHector of the National Ra­
'010' Astronomy .'observatory. 
,It is to operate nex t summer. 

The air force is erecting a 
similar instrument for , Stan­
ford universitv and 'another 
to be installed ' in Scotland . 
The University of Michigan 
recently dedi cated an 85 foot, 
nav y financed dish at Ann 
Arbor. Another 85 footer is 
bei ng paid for by the nav y for 
operation by the University 

_ ' .._' Turn to pa lle 3 , col ~ ,l 
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\i~r~ nre Ihe ca lldi d"'",, jnr g0\:u,wr, /)c., ,,i e" the 1,\,)0 in the top p ict u re. The thr ee at icit ore cnn .,irlcred , eal co nlcmip," , ' I' arc Da vis lind Ra illClcli. I:.~ :I;~' ·~;~· i1~~'c1~~~1~'~~11;' ' !~ I 0 5 ~ em ' I ; ; 
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Radio Telescopes:
 
From ,,~C (> J. (" oJ r/ fJI lJ S 

of California in Hat Cr eek, a 
remote a rea o f the Lassen na­
!lnnal for es t. The nat io na l 
bureau of sta ndar ds and the 
Car ne zie ms rit ute of Wash­
ingt on , D. C.. o pera te some 
sm aller se ts w ith fiO foo t ro ­
(lect ors . 

The bir th of ra d io astrono­
my occur red in In:!I . a nd the 
man in at te nda nce was Karl 
Jansky of ;\1a,lI s"n , W is. 

J a n sk y, 2 ~, was newly 
g radua te d fr om the Uni ver s ity 
of W rscons in w he n the Bell 
La bo ra to ries bircd him a nd 
assrzned him In find out w ha t 
wa s i n t e l' f e r i n g w it h the 
rransar'antic radiotelephone 
ca lls . Some 'Or! of in te rfe r ­
ence was oc curring. 

Thc young enl' inoe r hu ilt 
a 100 foot long d irec tin na l a n ­
tenna of brass pipe and wnnd ­
e n s c a f f 0 I d in g, pUt fnu r 
ocrapped w he els fro m a mod· 

cl T Fo rd und er it so it . ould 
rouuc, nod set it up in il Ne w 
J erscv pot ato fie ld n car Sandy 
Hook hay. 

He he a rd VarlOU5 loc a l dis­
tu rhanccs hu t u nde rn ea th i 
a ll he hea rd a s tead y hiss . 
S o m e l I m c s the his , w as 
st rnng, som e ti mes wea k. He 
con s idered a lo t oi , poss ihili­
ti es, a nd it was more than a 
y ea r b e f o r e he hit on the 
r ight on e , 

Stars Send Hiaves 
The noise ro se in the ea s t 

a nd se t in t he west . Eve ry 
day it rose four mi n u t e s 
earli e r th'I11 it h ad befor e, It 
wa s comm g fro m somew he re 
1I1space. beyo nd the so lar sys ­
rem, a nd it came from th e 
dircclinn l h a t as tronomers 
said was tlw center of our 
g Alaxy, Ja nsky was 1i5te nll1g 
to the h e a I' t o f the ,\1ilk y 
W :\ \· . 

J ~ c wos . a f tc r a ll, a commu· 

The Cra h nebu la . on e of th e mos t po w er f u l 50urces of 
rad io noises from outc r sp ac e , is in o u r own ga la xy , a 
m ere 3 .~00 l ig ht yea rs away. It is the re mai n s of a s tar 
that blew up in J0 54 A .D , WIth th e po w e r o f about 1,00 0,­
00.0,000,000,000,000,000,000 (septill ion ) hydroge n bo mbs, 

~ Mass Assault on the U nknown'
 
nicat ions en ginee r and no t an eac h, spread OUt ov e r 100,000 
astronome r. H a v i n g idenn­ ligh t vears of ,pa ce-collid · 
f ied th e int crfcrcn ce. he VII'­ ing like a pai r o f cy m ba ls. Th e 
t ua lly aba ndone d his inves t i­ opt ira l me n ha d ove rlooked 
gat ions. th e m on pholo;:raph ic plates, 

Profession a ls pretty muc h 7bu t the ra d io men recognized 
Ignored the b int he had pro ­ them as ;} tr a nsm itt er with ;} 
vided, bu t a n am ateu r ra d io . powe r of a m illion million mr l­
ope rat or who <e pro fess ion 
was rad io set de sig n roo k lip 
the s t u d y , HIS nam e wn s 
Gro te Reb er , a nd he l ived in 
W heaton, III" a Chic a go sub­
urb , 

Rehe r read some of Jan ­
sky's reports in 19:17. He se t 
to work on a galvan ized iro n 
di sh 3 1 feet 5 inrhes across 
and ins talled il in hi s bac k 
ya rd . Aft er l ~ mont h, and 
$2 ,000 of exp ens e. he he a rd 
t he sta rs . He ide ntified a num ­
her of sources of ra dio noi se 
'" the sky , a nd two of hi s rc ­
pn rt s w er e p r i n t e d in thp. 
A5tronom ical .I 0 1I r n a I, bUI 
s ti ll nob od y took u p th e chal · 
le nge. 

Two t e c h n i c a I d evelop. 
ment s rip en ed ra d io astro­
nomy. One w as the radRT ex­
peri me nts of Wo rld Wa r II. 
The ot he r wa' I h e optic a1 
as t ro nome rs ' hn ll ia n t in fe r' 
ences "holl t the a to mic prnc­
esses in t be sta r, . Toge t ber , 
they po int ed to t he po ss ibili ­
ti es nf t he ne w scie nt ific to o l. 

In the ir l re mc ndou5 nu cl ea r 
ex pln, ion5 , '" hurllll g elec tr i· 
f,ed pa r ll cles Ihro u,:h the ir 
gigan t ic magnetIc fields and 
I'nsSl hly in ot he r prpces se" 
t he ' ta rs do IlIlt emit ligh t 
alone, 

Thev se nd wi dely varied 
w aves' of elect rom ~ gn et i e en­
ergy at a co ns t ant sp eed o f 
186,000 mil es a second . In 
length the wa ves run from 
fr ac tio n s of millionth, o f 
inches to mu lt iples of m ile5. 
Visible light is only a t r ifling 
porti on of th e whole ra nge. 

Found Galaxies 

Unknow n Befnre 
fly ope ning th e ra d io w in · 

dnw into spa ce, the a st rono­
me r' fo und thin gs tha t optl cil l 
" t ro nomy bad hee n una hle 10 
d e te e t o r had overlook ed . 
One i n t e n s e ra d io sou rce 
tu rn e d nut to be tw o gaJax i'es 
the s ize of our ow n- grea t pin­
wh eels of 100 m illion s tars 

lion mi llion rml l in n mill .on 
waus. Tha t fig ure IS I Iol­
lo wed hy ~Hi ze roes , ir y ou 
want to w rite it out. 

Mos t of the :1,000 I' a d i 0 
sources d isco ve red up to now 
have no v isible counterpar ts 
in th e sky , a nd a re objec ts of 
ent icing mystery lo s r rent is ts . 

An exce pt ion tha t pro ved 
quickly irlen l lfi" ble \\'as the 
Crab nebula i:l (l U I" ow n gal · 
11Xy, the re rnalns of a st a r 
that blew up In 10.H A.D. 

iHap O Il' Il Cn/ax y 
No r a ta r lV5111 I(nm ': n In 11a · 

t ll re ma t c hc·~ t hfl l of fl ~u"c r · 
nova, or exp lodlllg ~ t:lr . and 
we are fo rtuna te tb a l t hIS onp. 
happened 3,300 ligh t .l'r er s 
a way. Th e \' Iolen ce of the 
bu rs't was ro ughly eqUival e n t 
to t he tOla l whi ch <,ould have 
been put ou t hy seve n m ill ion 
H·h om bs expl oded ever,' ser.­
ond s in c e lhe c :t r t h 'va:<­
for m ed . l)eh rJ ~ is s llil sprea d· 
I n ~ ~ t th e ra t ~ n f 70 1I1 1111 0n 
m ile, a da >' " fte r noo )'l'MS 
of slowing d()\l.:n. 

K a r l G . Jans kv , Wi ~c()ns j n
 

in vento r oft he ra d io
 
te le sc op e .
 

I' 

On e of ra d io astronom y's 
m 0 r e momentous achieve­
merit s is I he rnappin p of our 
own calaxy , T he optica l men 

. were hop eless ly b locked frn m 
st ud ymt; its de ta ils . G rea t 
clo u d' or dU<1 cut off ~II t he 
liAhl frnm th e c enter of our 
pin w hee l. 

But j ust iJS rada r can see 
rhin gs behind the cl oud " ra­
d io as tr ono my can penet rate 
th o. int erstella r du s t. 

Careful l istcnmg was rc ­
qui rcd. Ind iv id ua l at oms 'o f 
neutral hyd rf)g~ n nUL in sp ace 
w e re the te lltales, a nd the av­
erage atom the re ~ i v r-, of f a 
bu r,1 o f ra d in cne rcy once in 
2 3:~ ye a rs. T h C' TC arc so mj ny 

atoms that the ir sound comes 
in as a steo d~ hiss , but Its 
power i ~ nn l ~' a hl l lionth nf 
a bill ionth nf a wall. 

In radio il s l r n n n m ': we 
' la nd where np tic al <I~ trn n 

omv s tnod when (jahlen rrr~ ' 

S<lW the moons oi J u p i t c r 
thrnunh his c r u d e spy gl",! 
300 yea rs "1:0 . 

The ne w informa t ion t he 
g ia n t dishes may trace ou 
w ith their pens on runvm j; 
s t r ip, n f g raph pa per , or pre
sen t on cl i a I s o r tclr-vs ion 
tu bes , w ill prnhabl y ad d a ' 
m uch to our knowle dge of the 
g ri l lH I sr:hcmr. of lhr universe 
a, d id th e telescnpe ma de of 
g la "" 

­


