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Ih fl r t I unching of high 
u un.- # ID-le, (475 -l b) wc lher 

I rlic Ity .) I 
~. ( 15 mi) into the 

-,nm ( I -In . ) • S . vy gun h d 
ua lC prob 1 uncher for 

I III I . ally • d ( a lso In n • e 
o. • I . 

yl d, lunch d on J nu ry 26, 19 62 , 
I in; 11 I It Inlo th 8 14 .4 lem (9 mil 
(n n rb doe , \ • Indies) . Telem-

round at tlon on upper Imoa p h re 
1I I I nd'a 0 al record d the !light. 

II d t lh c p aul from the • 
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The fir s t 
preceded 
projec til e 

launching of a seven-shot series, th e launchin g was 
by one test firing that lofted a 320-k g . ( 70~- l b) wooden 
to an a ltitud e of 3 . 2 km ( 2 mi) . Umversity researchers 

hop e e v e ntually to 
mi) . ( Source : 
28 , 1962) 

ac hie v e s p ace probe h e i g hts u p to 960 km ( 600 
The Eve nin g S tar (Washing ton, D . C .), January 

NE W ANTENNA RANGE DESCRIBED . A n ew outdoor antonna 
tes t range a t General Dyna mics . (Pomona ) makes poss i b lo a ngula r 
interferometric measureme nts accurate to within 5 SeC . Outstanding 
features of the new range are e xtremely accurate angl e moasure _ 
m e nts, stability provided by a r e inforc ed concreto tower, and 
maximum isola tion through use of a n ew a ll-w eather absorption 
materia l. Main fun c tion of the n e w r a n ge (Fig . 1) will be the 
testing of missile a nte nnas. However , th e rango can a lso be 
used for subsystem e v a lua tion s and checking dark room test rs 
suits . Range distance i s 10 m ( 32 it); range he ight is 5 m 
(1 6 . 25 it) . 

The tower, a square s ilo of reinforced concrete, providos rigid 
suppo r t for rotating hard w are and tes t specimens . Coupled di -
rectly to the rota ting s ha it in th e tower is a Davidson p ectrometer, 
a n o ptical preci s ion angl e reading instrum ont providing accuracy to 

1 sec of arc • l}tib.ack lash p rovis ions minimizs s lack in the system . 
~~~, ~~., ~ ~ .. 

The illumina tor il'l a 46-cm (l S -in. ) diameter p arabo lic dish with 
co a xial feed . 11"e rtit:af b'eB.nls, which serve as support nd track , 
provide vertical .adju'J~~ot for the illuminator c rri ge . R ig id 
support of the beam structure i s provided by cross br c in g . 

A n ew rf a bsorption material, d evelop ed by B . F. Good r ich , w s 
"weatherized" for the outdoor insta ll a tion . Several s p r y coals 
of a s p ecia l vinyl formation w e r e pplied bofors l he surf ces were 
dipped. The absorption malerial w as a pplied to low e r surfaces 
facing lh e iIlumina lor, supporl fixtur e , a nd p ark ing lot fence be 
hind th e anlenna tower (Fig . 1). Another absorption m lerial 
COvers the top of the ante nna to wer. 

The effectiveness of the rf absorbor h as been found to e ceed 
noise level nea r 60 db a t normal inc id e nce a nd h s been me sured 
t~ be greater than 40 db al an angle of 65 deg from norma l in
cideno~. Evaluation a t the comp a n y has confirmed these results 
assummg a 10"db downward slope p er octa ve of frequ e ncy. 
( Source : Data supplied by General Dynamics!Pomona ) 
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PHY S I C I S T S PLA N 4- GEV E L EC T RON SYNCHROTRON . 
Work with the e l e ctron line ar accel e r a to r a t S tanford University in 
C alifornia a nd with the e l ectron syn chrotron a t Cornell University 
in New York, has resulte d in muc h c lear e r ideas of p ro ton a nd 
neutron struc ture. High- e n e r g y s ynch r o trons in the Gev ran ge 
hold the promise of a b e tte r understa n d ing of s u batomic partic les , 
the ir structures, a nd how these s t r u c tu r es are re la ted to the i r 
as so c iated phe nomena . The im porta nt research p ossibilities afforded 
by th e se e lectron s ynchro tron s h as e n co u raged the British National 
Institute for Researc h in N ucl ear Sci e n ce ( NIRNS) to build a 
4- Gev e le ctron synchrotron a t Daresbury , Cheshire . The faC ility 
s hould b e in s e rvice by t he end of 1966 . 

A ssociate d la bora tories are to be located on- site with the new 
p a rticl e a cc e lera tor. The n e w synchrotron will employ a strong 
"fo c using m a gnet" that e x e rts fo rces o n t he electrons to keep them 
on their appointed rounds. T he same technique is used for the 
three other similar synchrotrons a t Cambridge , Massachusetts 
(op e rational), Hamburg, and E r e v a n in Soviet Armenia (the 
la tter two a r e to be operation a l in about 2 years) . 

The magnet used in the se sync hrot r o ns p ermits a reduced slsctron _ 
path aperture, and hence p e rmits a co n s iderable reduction in s i ze . 
For a compa rison, the fir s t NI RNS laboratory, wi1h a linear 
a c c elera tor (operational, 50 M e v), uses a 7000 - 10n magnet; 1heir 
new fa cility's m a gnet will w e ig h about 500 tons . Howevsr, 1he 
newer device is very sensitive to mechanical mis Jignmen1s : The 
m a gnets that provide the guid e fi e ld m u s t be p ositioned wi1hin 
0.025 cm (0.01 in.) in a dia m e ter of 6 1 m (200 ft) . 

The basic featur e s of the 4-G e v s ync hrotron are now est blish d 
The ma~netic guide field consis ts of 4 0 magn ets in a ring ; oac h

S 
. 

magnet lS about 2 . 75 m (9 it) long a n d each weighs lOt 
Lt· h one . 

ong, s ralg t sections about 3-m (10 iL) long so p arate 1h 1 
E t d d. e magne s . 
• rec e on a lameter of 61 m (200 it) the mal I . , gne 8 w \o le I S 

operated as part of a resona nt circ uit with a f requency of 50 
A linear accelerator will inject ele ctrons with a n r b

Cp s
. 

40 Mev Th r 1 energy ° a ou t 
• e lOa current of 4-Gev e lsctrons will be b 1 

5 ~ amp; larg~r 500-:vrc klystrons will proba bly be used afOo; the 
rf supply durmg parhcle acceleration . ( S ou . 
November 8, 1962) r ce . ew c ienli s l, 
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E DEVICE . A n ew 

rolo.llng beams of light around 
ch ng s in direction may soon com -ur 

Ha 

n u omo.lic guidance device for ships, 
v hlcl . 

v lop ra l lh Rand S p erry Corp. , 
Id nc y I me eimpler , cheap er lo pro-
nd mar I lh n conventional inertial 

h Ih n w I ser • nol .s a gyroscop e, 
n UIl la b eed on a differenl p hys i-
con I nl \' locily of light. This constanl 

I of motion . This • unlike .s a 
n tI I w r ro ion of small , machine -

on . oven Ih beel mechanical 
rro (d rUt) . 

I' n It r rings nor 'olher • mOV1ng 
m or dr , ck. of conventional 

• In llion, a g)'ro's rolating wheel 
• Ih speed of Ihe guided In 

I' Immune 10 bolh forces J 

t I fir I Urn Ih I Ihe coherence 
f d. 10 I velopmenl work 

• I bouI 2 - 1/2 years go has 

I nd n rro\" be m for long -

n • ur 1')' nd w Iding. 

I' I I I I -lop rr ng menl of 4 

n I • ch pprox.im lely 

• 
,,, r posiUoned 10 form 

I· 0 I' II''' I' r n c live nd one 

I>\t orn ra I b nd Ihe light bea:ms 

• I 0 11 hi e ma I the e :me fre
coni u u I in oppoait dir cUons 

I two b me re pic ed oH 

I Irror nd t d Into IIght- nsing 

• 
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If the turntable (representing a s p ace vehicle) i s not rota ting 
relative to the stars, the photodetecto r "sees" no difference in 
frequency between the two light beams. But the s lightest rotation 
of the vehicle will cause one beam to tra vel s lightly farther than 
the other around the r ing to close th e c ircuit. The frequency of 
the two b eams therefore will vary slightly, with the difference being 

proportiona l to the r a te of rotation. . 

Thi s difference J actua lly a measurement of rate, may then be used 
to redirect the orientation of the vehicle to m a intain its correct 
flight p a th . The las e r will a lso measure the angular d i s placement 
of the vehicle with a compass accuracy equal to 0 . 015 deg . S p erry 
scientists expla ined that th e ultima te aim of thes e exp eriments i s 
the a tta inme nt of what gyro specialists would call p erfect stability , 
or "zero drift . " ( Sour ce : Data supplied by S p erry Rand C orp) 

NAV I GAT IO N SATE LLITE S DISCU SSED . As presently 
pla nned, Navy's satellite n avigation syst em will utilize four satellites 
in a pola r orbit a t an a ltitud e of 964 km ( 600 mil. A n e twork of 
ground s ta tion s will track th e satellites a nd tr a nsmit Doppler - tim e 
information to a computer. The orbit of each satellite will be 
calcula ted by the compute r with predic tions for at lease 12 hr in 

advance . 

The satellites will store orbital elements tra nsmitted to them from 
Earth once every 12 hr. These orbital e l ements and timing infor
mation w ill th en be tra nsmitted back to Earth by th e satellite every 
2 min . 

Relative motion between the satellite a nd the receiving station pro 
duc es an ap p arent frequency shift (Doppl e r effect) in the s i gnal 
from the ultr a - stabl e tr a nsmitter in the satellite. Latitude can be 
determined from t h i s informatio n a nd the time that the Doppler 
freque n cy p asses through zero . Longitude can be calculated by 
the rate of change of the Doppler frequency . For instance , the 
nearer a rece iver i s to the orbit a l tr ace on the Earth the greater 
i s the rat e of change . ' 

A lthough the e llip ti c ity of t he satellite ' s orbit and the shape of the 

Earth s lightly affec t these measurements, these small differences 
c~n be determined w ith a suffi c i entl y sensitive receiver and a p re 
Clse knowledge of the sat e llite ' s orbit. A n averaging p rocess of 
several measurements can b d t 
effec t s . 

~ ma e 0 overcome fading a n d no ise 
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Ano lh r p robl rn , io n oe ph d c r fr a dion, is correded for by 
havin Ih I lIil l r n arn il on lwo frequenc ies wilh an inlegral 
r e la li on . To fi ra l o rd r a pprOximalion , refraction i s inversely 
pro p orU n I lo l h fr qu n c y of lho lransmilled s ignal. By com
blnl" Ih· h o p r I b ul 1nl g r ill frequenCies from lhe satellile 
In in r (' p rop orti o n 10 lh fr qu ncy, lhe ground receiver gives 
a e hl&) I ru fr qu nc (vacuum Doppler frequency) . ( Source : 
IV aUnell Engln " n u ry, 10 3) 
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