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Because a radio ham heard strange sky noises, we may get
 
hette r Fl\I aud tdcvisiou-and Jearn IllOI"C about OUI' unjver-se,
 

II" H",-b.!,-t '-ffl"-fft's 
Druioin gs I,y Ray Pioch 

W H E0i young Gro te Heb er was a hi gh 
schoo l sop homore, 11(-' opera ted DeFZ 

in Wheaton , in ., and tacked so many recog
ni tiun-C'>SL-earcls to his bedroom walls 
that th e p laste r cra cked an d his parents 
cracked down . When not communica ting 
with E l Paso, Arequipa, Ca pe town, Pr ague, 
and other points, he designeel eq uipme nt to 
communica te with th em eve n better. No
body who knew him th en will he surprised 
to learn that he is still in radio-listen ing not 
to th e cha tte r of hams, but to mysteri ous 
and both ersome radio wa ves that come from 
th e heart of th e Milky Way. 

Hcb cr-e-the first c is lon g, as in receiver
has designed and built a bil ge radio mirror 
that traps rudio waves from the stars the 
same way that an ordinary telescope mirror 
tr ap s light wav es. The radio waves can be 
used for th e sam e job-to explore th e uni
ver se. After 10 years of expe rimen ting 
with th e mirror in hi s family's yard in 
Wheaton , wh ere th e ignition system of 
eve ry pa ssin g automo bile br oke int o th e 
ste llar broadcasts , Reb er has sold it to th e 
United States Bureau of Standards and has 
sign ed on to ope ra te it as one of th e Bu 
reau's top rad io physicists. Now, in a big, 
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quiet field in Virg inia, 40 miles west of 
W ashington , th e So-year old former ham is 
ready to work full time decod ing th e mes
sa ges from space. 

Th e Bur eau expects th ese rncssuges to 
help answer at least one q uest ion of im
mediat e, pr actical import an ce : Where sha ll 
FM and television sta tions be locat ed ? Thev 
ma y also influence the design of new h igl; 
frequency eq uipme nt. For Reb er's tele
scope alr eady has shown that radiati on from 
the great beyond come s in on th e sam e Ire
qucncies as those used for F \ I, television , 
and radar. It is, in short, cosmic sta tic. and 
on these frequen cies it can be as ups etting 
as ordinary thunderstorm sta tic on th e mu ch 
lower home-broadcast band. 

Militllry U.~" Fun',..' {' " 

Furthermore Reb er' s b iz mirror may 
have some heal:ing on an y future war. Dur
ing World War I, pil ots comrnonlv hid in 
the sun , eithe r to esc ape ene my planes or to 
pounce un expect edl y upon th em . Had ar 
spo iled th at ta cti c in W orld \Var II. But 
static com es from th e sun as well as th e 
stars, and some times flood s th e atmosph ere 
with strong rad io wa ves. If these great out 
bursts can be pr ed ictcd-aml Reb er 's tech
nique m akes it possibl e to study th em mo re 
carefully th an ever be fore-plane s will be 



Tomorrow's telescopes may hc huge mirrors that gather faint electronic radiations from stars. 
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(;role Reber is shown with his great "mirror." 
li e is atop a 2()-foot xcaflold adjustin g th e rc
cd v ing equipment ( arrow) for 160- meg aeyde 
tests, the first frequency he used successfully, 

abl e to zip into an en emy's territory while 
his radar is temporarily jammed . 

:'\either Heber nor anyone else at the Bu
reau even hints that this po ssibility had 
anything to do with his being hir ed, but it 
is a fact that the armed services supply the 
money for many a radio research project, 
including this one. 

Beyond these practical asp ects, th e radio 
telescope is expected to help chart the shape 
and size of the Milky Way, which is our 
part of the universe; to probe into the 
mech anism of the sun ; and to identify 
cosmic material too dark to be analyzed by 
th e ordinary spectroscope. 

It is one of the developments Dr. Otto 
Struve hud iII mind when he declared re
c-ontlv that "electronics will dominate the 
next 'so years in astronomy mu ch as pho
tography dominated in th e past .50 years." 
Dr. Struve, eminent astronomer and honor
ary director of Yerkes Observatory , d escribes 
Reber's apparatus as th e "t elescope of to
morrow" and believes that because of it and 
nther new electronic devices "the construc
tion of larger telescopes may no longer be 
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the primary concern of the astronomer." 
Heber's apparatus looks like a gigantic 

parasol made of glistening sheet iron . This 
mirror captures electromagnetic energy the 
same wav the mirror of an ordinarv reflect
ing telescope captures light, and ~then fo
cuses it on a drum 20 feet above the 
mirror's center. 

Inside the drum arc a pair of cone an
tennas, which convert the stellar radiation 
into alternating current. This is fed from 
the cone tips to a five-sta ge amplifier and 
then rectified. The resulting direct-current 
voltage passes into a recorder , which charts 
its intensity. 

Sll'{'ep.~ Out Pntt« in Sky 

Just as in oth er big telescopes, the mirror 
is mounted on an east-we st axis so it can 
be painted to an angle of declination be
tween minus ;32 ..5 degrees and plus 90 de
grees along th e north-south meridian. As 
the earth rotates, th e telescope sweeps out 
a path in the sky along the angle the ob
server has chosen. 

Down in the housing at th e base of the 
telescope, a pen automatically draws a line 
on a strip of paper-just as in the machines 
used to record electric waves from the heart 
or the brain. The chart mo ves six inches an 
hour. The line is st ra igh t until radio waves 
from outer space are int ercepted ; then it 
moves up, the height of th e move measur
ing the intensity of th e radiation . 

People who don't know anything about 
radio, except that if they dial 770 they get 
VVJZ, often ask Reb er , Hllwt do you hear 
from the stars? Th e tall, slim physicist 
grins and says he doesn 't hear a thing. He 
points out that radio wav es themselves are 
not sound: they ar e electromagnetic energy. 
They can be turned into sound, all right, or 
they can be used to draw lines on a chart. 
"If you want to get th e Hose Bowl or a per
formance of Carmen ," he says , "it's sensible 
to turn them into sound: if vou want to 
study th e univer se, it's se;lsibl~ to let them 
draw lines ." 

Once in a whil e, th ough , Heber docs plug 
in a headset. What he ge ts is pretty disap
pointing. "The music of the spheres ," he 
says, "is nothing but a hiss." 

The sun's basic message is also a hiss, but 
riding on top of it, as disturbances flare up 
in the solar atmosphere, come sudden puff
ing and swishing noises. These may last 
only a second or less, or they may overlap, 
giving rise to a grinding sound. That's 



Conversion of radiation into AC is shown in 
diagram at left, above. Actually, both amplifier 
and rectifier are inside the little knob that 
sticks out from drum at focal point. At right, 

when a television picture is likely to get the 
he ebie jeebies. 

This difference between solar and stellar 
nois e is one of the reasons Reber doubts 
that the two phenomena have exactly the 
same Cause. Another is the fact that the 
sun and the Milky Wn y come in with the 
sam e intensity on on e frequency but with 
widely varying intensities on others. If the 
cause were the sam e, he says, we would not 
expect the radiation to be of the same 
strength since, after all, the sun is much 
closer than the Milkv Wav, But we would 
expe ct the ratio of intensity to be uniform, 
no matter what frequency the waves ca me 
in OIL However, it isn't. 

Heb er has been tuning in the heavens for 
10 years . but, until recently , he was unable 
to give full time to the job or use ce rtain 
refinements in his mechanical and elect ronic 
equipment. What started him off was a 
seri es of scientific reports by Karl C. Jansky, 
of th e Bell Telephone Laboratories, that 
were 'p ublished in th e Proceedings of the 
Institute of Radio Engineers. The first of 
th ese appeared in 19:32 when Reb er was 
studying at the Armour Institute of Tech
nology. Jansky had se t up a rotating an-

above, is the laboratory apparatus. Top holds 
controls for amplifier; center, automatic re
corder that charts time and intensity of radia
tion recepti on; bottom panel , power supply unit. 

tenna at H olmdel, N. J., to study the di
rection and int ensity of ordinary static and 
had been surprised to find himself recording 
not two kinds of static but three. The first 
was from local thunderstorms, the second 
from distant thunderstorms. With scientific 
caution he described the third kind as "a 
steady hiss-type static of unknown origin ." 
He thought at first that it was coming from 
the sun but lat er concluded that the Milkv 
Way was gene ra ting most of it. . 

l'ears o] Research AI,.·",I 

Out in Illinois the young student, Reher. 
sought th e answers to qu estions posed hy 
Jansky's findings from physicists .u«l mathe
mutieians at the University of Chicago. 
They couldn 't satisfy him . And when Reb er 
proposed to make the suhject his research 
project , th ey pointed ant that he might 
have to wo rk on it 10 yeurs . " Universities," 
he says today, "are geared to get you a 
Ph.D. in three." 

So Reb er took a job and plunged int o 
weekend and night-long research on his 
own. His goal was equipment sensitive 
enough to determine just wh ere the heaven
ly radio noise was coming from and how 
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Chartiol ~howed ~l' eat radiation ri se w he n sun 
pass ed through the Xlilky Wav a nd " tolescope" 
pkkled up both solar a nd ste lla r ra dio waves a t 
O I:CC, At lop , !wa ks CO IlW at ends, he low , ill m id
t:l ..., Sha rp black pea ks a re from au to ignition s. 

stro ngly. He kept thinking ab ou t ord inar y 
telescopes. \Vhy not lmild one for radio 
wav es , using ,1 bi g disk as its mirror and an 
unteuna as its "eyep iece?" 

The mirror wa s Iuirl v eusv to mak e. He 
bolt ed together nin e p i~ slic~s of sheet iron 
for th e middle of it , ami added 36 lengths 
around the cir cumference. He fasten ed it 
to wooden rib s with screws. 

Th e electronic eq uipment, parti cularly 
th e amplifier, was tougher. He tri ed out a 
frequen cy of 3,:300 megacycles . He got 
nothing, and he go t nothing on 910. At 
these ext remely high frequencies his original 
ap paratus was too insensitive to pick up the 
waves from spa ce. 

Filially ,H ak e.• Contact 

He kept trying. "You know how it is," 
he say s. "You star t off ch eapl y and you 
keep figuring th at if you spend just a little 
mo re you may ge t somewhere." What 
Heb er spent would have bought him three 
automobiles. 

On e bright midnight in October of 1938, 
1.3 months aft er he had comple ted his 
first model, he point ed his telescope at the 
Milky Way and th en hurried int o the cellar 
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... 

i'lo ll in g inten,it)· of ra d ia tions ac cor d ing to the 
direc tion from whi ch th ey come produ ces these 
"c ontour lines ," l'o lln ecti ng points of eq uul in
tensitv, on ma p o f northern Xlilky Way. "Peak" 
at lower right ce nte r is Sugttturius. 

of his home to watch a little meter he had 
rigged up, It looked like the speedometer 
01 an automobile . The frequen cy was 
160 me , As he watch ed, the needl e slowlv 
rose from th e base line. Th e young el{. 
ginecr plugged in a headset. From the di
recti on of th e conste lla tion Sagittarius came 
a hiss. 

E ventually, Reb er could afford an auto
mat ic recorder to take clown th e stellar 
br oad casts, but in th ose early d ays be had 
to rel y on the meter. Nigh t aft er night he 
would tak e readings-every minute, begin
n ing at midnigh t. He couldn't ge t acc ur ate 
results before th en because the Heb er home 
was only two and a half blocks from the 
railroad station and a block from a pa rking 
lot, and eve ry tim e a ca r passed he could 
hear a ll its spark plugs popping. E ven aft er 
midnight he go t inte rfere nce from igni tion 
sys tems and electric switches. He mad e his 
readings every minute on the minute until 
six in the morning ; th en he would grab a 
coup le of hours' sleep and drive int o Chicago 
to design elect ron ic equ ipme nt, first for 
Stewart Warner and then for Belmont. 

At first th e neighbors pestered h im with 
questions about th at big shiny "shaving 



mirror" perched high above the rhubarb 
patch in the yard, but after a while Reber 
could tell when there were strangers in town 
because only strangers would stop to look, 

The automatic recorder was the answer 
to Reber's need for more sleep. It also en
abled him to chart the radiation more ac
curately. The wuvcs didn't come from every 
part of the sky, nor were they of uniform 
intensity. Reber would make several charts 
of each angle of declination under study
one chart a night-and then plot them on a 
globe representing the sky of the northern 
hemisphere. 

Such studies may explain the nature of 
the Milky Way. Classification of the Milky 
Way as a type of spiral nebula, says Dr. 
Bart J. Bok of the Harvard College Observa
tory, is one of the outstanding problems 
confronting astrophysicists. They've been 
stymied so far , partly because we are in
side this great galaxy-like a bug in a watch 
case-and so can't get a good look at it, and 
partly because some of the sections we can 
look at are obscured by huge, dark clouds of 
gas and cosmic dust. 

Here's where the radio telescope comes 
in. Reber's work indicates that the greatest 
source of radiation is in the direction of the 
Milky V; ay constellation of Sagittarius, or 
the Archer. Perhaps, then, this is the center 
of the nebula, 10,000 light years away. 
Other main sources are in the direction of 
Cygnus, or th e Swan; Cassiopeia, which 
forms the big W; and Canis Major, where 
the Dog Star is. Perhaps these are the arms 
of the spiral. 

More ObSCI"Vatiolls Needed 

Many more observations must be made 
before the picture becomes clear. Fortun
ately, at the Bureau of Standards Reber can 
work a lot faster. His "telescope of tomor
row" is now mounted on a motor-driven 
turntable so that it can sweep a path along 
one angle of declination in a few minutes. 
Now he can make as munv charts in two 
weeks as he used to make i;l a year. 

The offer from the Bureau of Standards 
came just as Heber was getting discouraged. 
Wheaton was a lovely town, but it had too 
many automobiles. Their ignition systems 
scrawlcd over his charts at night, and day
times, when he tuned in the sun, they made 
a record that looked like a fringe of hair 
standing straight up around a bald-man's 
pate. For good work he needed a location 
fairly free of man-made electrical disturb

unces, So his turntable, delivered just be
fore the war, lay in the cellar while he tried 
to get financial backing for a full-time study 
in some isolated spot. 

Raising Money a Problent 

First he approached the universities. He 
went to his friend, Otto Struve, of Yerkes 
Observatory, of the University of Chicago, 
Struve was all for taking over the project, 
but in the end he couldn't find the money. 
Harlow Shapley, of Harvard, said Reber's 
work was wonderful, but Harvard's money, 
too, was all tied up. The young engineer 
got similar answers from distinguished 
scientists at other universities, But thev all 
added: "Be sure to give me as refere.;ce," 

Fortified with references, Reber next 
tackled such people as officials of Belmont 
Radio, Bell Telephone, Sperry Gyroscope, 
Bendix, Stewart Wumer, and other com
panies making or using electronic' equip
ment. They all seemed sincerely interested, 
and they all said, in effect, "Now if you will 
just sit down and help us get our money 
back on this thing-." Reber said it might 
be years before he could do that. 

The break came a year ago last fall. 
Reber was in the audience when Dr. E. U, 
Condon, director of the Bureau of Stand
ards, told a Chicago convention of elec-

This German \Vurzbur~er rudur antenna has 
been adapted for use with Reber's equipment 
for receiving solar radiations and set up at Ster
ling, Va. Housing is German prefab steel shack. 
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trouics men ab out th e Bureau's policy-to 
undertake research that commercial com
panies couldn't do well or couldn't do at all. 
Heber went home and wrote Condon that 
that was the sort of research he had been 
doing, too. Back came a letter asking if 
Heber would invite two Bureau physicists 
to look over his apparatus. Reber said sure. 

Th e visit was set for November 20 but 
tIlE' government men arrived a day late
three of them instead of two. It was a 
miserublc day-cold, rainy, not a sign of the 
sun. Nevertheless, Reber pointed the tele
scope at where the sun was supposed to be, 
and the four men huddled around the auto
matic recorder in Reber's cellar. Even 
Reber was amazed at what happened then. 
The pen recorded solar radiation far strong
er than any he had previously picked up. 
He list ened in nncl heard rapidly changing 
puffs and swishes and grinding noises, all 
riding on top of a steady hiss. The sun, 
though entirely hidden from sight, was 
certainly putting on a show. 

The visitors were impressed. But was 
Heber sure it was the sun? He turned the 
telescope to other parts of the sky, and the 
puffing and swishing faded out. Turn it 
back, th ev said . In came the solar static as 
strong as ·before . 

A few clays later. Washington sent Reber 
u joh application blank. 

H"f1f,y COt's 0" the Pay R,,11 

Reber signecl on with the government 
last June to work full time at his hobby. 
Since then he has dismantled his equip
ment, shipped it east, and installed it at the 
Bureau's radio propagation laboratory at 
Sterling, Va.-a great, Rat, lonely field 
stretching away from a narrow red clay 
road and clotted with a few shacks and 
many antennas . It is a pretty good substi
tute, he thinks. for the desert he longed for 
when Wheaton spark plugs popped all night. 

He has also adopted two German \Vurz
burgers to his work. A Wurzburgcr is an 
early warning device, a type of radar, made 
of steel mesh 2.5 feet in diameter. It resem
bles a hollowed-out quarter of an orange. 
Fitted with electronic equipment devised by 
Reber and trained on the sun by automatic 
control , th e Wurzburgers take 'care of the 
solar radiation part of the program while 
the "telescope of tomorrow," more suitable 
for Milky Way investigations, probes the 
rest of the univ ers e. 

Working full time and with the help of 
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other Bureau scientists, Reher hopes within 
a few years to collect data that will tell 
hroadc:{sters what frequencies they can ex
pect to have jammed by cosmic and solar 
static, and how close together FM and tele
vision stations ought to be located if the 
'public is to get the fullest benefit from them. 
He hopes to learn, also, where these heav
enly broadcasts originate, and why. 

To Seek Eelestial Elements 

Righ t now he has these facts to go on: 
The cosmic radiations come from the di

lFction of certain points in the Milky Way, 
with a few excep tions, he receives none 
from bright stars in other parts of the sky. 
So he concludes that the broadcasts arise in 
or behind the dark , gaseous clouds that 
form half of our supergalaxy. If so, why? 
We might know if we could learn what 
these clouds are composed of. Under cer 
tain conditions, each element sends out ra
diation of a certain frequency. The problem 
is to find th e frequency and to build a set 
that will rec eive it. Reber is now finishing 
a set , to be used with his mirror, for tuning 
between 1,400 and 1,4.50 megacycles. "A 
smart Dutchman at Yerkes," the astronomer 
H. C. Van de Hulst, has told him that there 
he may find hydrogen. If he does, he will 
then look for other elements. 

This will still leave the final cause of the 
celestial broadcasts up in the air-or, rather, 
up in th e empyrean where they come from. 
Perhaps th ey are one of the results of atomic 
fission in various cosmic laboratories. If 
that is so, th e radiation has lost most of its 
energy before hitting the mirror of tomor
row's tele scop e: it wouldn't hurt even a 
Hiroshima flea. 

Whatever th e cause, the waves do have 
som ething to tell us-as immediately prac
tical as wh er e to spend millions of dollars 
on high-frequency broadcast stations, and 
as fundamental as the nature of the universe 
in which we whirl out our days. E:'\'D 

Moleculal' Action Signals Heat 

HEAT dep ends upon molecular motion. 
The air of an oven feels hot to the hand 
because the vibrating molecules of air strike 
the hands swiftly. 

GRASS looks green because it absorbs all 
the light from the sun except the green 
rays that it reflects to the eye. 




