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THE WASHING TON POST Thursday, June 23, 1960 

Piggy-Back Satellites Hailed 
As Big Space Gain for U. S. 

-, 
By Charles Corddry 
United PrHlll International 

Two new American satellites 
circuited the earth today after 
a spectacular "double-header" 
launching with a single rocket. 
Officials hailed their success 
as proof that America is "mov­
ing into space for real." 

The moo nl et s, launched 
piggy-back fashion from Cape 
Canaveral, Fla., at 1:54 a. m. 
EDT Tuesday, were sent aloft 
to provide the world a precise 
all-weather navigation system, 
to improve the accuracy of its 
clocks and to measure the 
sun's radiation. • 

The larger satellite also car­
ried a space experiment for 
Canada-a receiver to study 
background radio noises from 
the galaxies. 

America now has 11 satel­
lites in orbit around the earth, 
compared with Russia's two. 
New Space First 

The feat of putting up a pair 
of sattellites simultaneously 
with a single booster was a 
new space 'first" for the Unit­
ed States. This has not been 
attempted, so far as is known, 
by Russia. 

A two-stage, Thor-able-star, 
an Air Force rocket, accom­
plished the feat. 

The Transit II-A sattellite, 
the navigational aide and time­
measuring sphere. soared into 
a near-circular orbit that will 
carry It over all of the earth's 
land masses-including Russia 
-except certain arctic and 
antarctic points. 

The drawing above shows bow the Transit II-A satelllte 
and Its "piggyback" package, a solar radiation measure­
ment satellite, appeared jnst afte~ saparation In outer 
space yesterday. The larger satellite was developed by 
the Applied Physics Laboratory of Johns Hopkins Uni-
versity at Silver Spring and the smaller vehicle by the 

As soon as orb i t was Naval Research Laboratory here. At right: the double­
ac_hieved, this 223-pound alu- header satellite rocket takes off at Cape Canaveral. 
mtnum space probe gave birth --------------------------------------
to the smaller basketball-sized I 
satelli!e, which check_s on solar the satellites will give them Canadian experiment, carries or "digital" clock "hich the 
radiat10n •. It was eJecled by ."fixes" in code that will tell a new feature not on the first\ Navy said could "lead to a new 
sprmg action. them where they are. Transit satellite-an electronic global time system." 
Payloads Function Moving for Real 

Rear Adm. T. F. Connolly, Connolly said the laun~hing 
chief of the Navy Bureau of of a pair of satelhtes with a 
weapons told a news confer- single rocket showed that 
ence he;e that the payloads of space operations are becoming 
the two satellites were func- "something we can count on." 
tioning properly. "We are rapidly·moving into 

"There are no problems," he space for real," he said. 
Bald. R. B. Kershner of the Johns 

Cmdr. R. F. Freitag of the Hopkins Applied Physics Lab­
Weapons Bureau said Navy oratory said the navi!}ation 
officials are confident now that satellite's orbit was taking it 
a system of four Transit sate!- to a maximum of 563 miles 
lites, to be in operation by from earth and bringing it to 
1962, will be able to fix posi- within 460 miles. 
tions on rand and sea within Ifs orbiting time is 101.5 
one-tenth of a mile. minutes. The orbit is inclined 

The first Transit, launched 65 degrees to the equator. 
)•st April, is giving fixes with- The smaller, 42-pound solar 
1n. a quarter of a mile. they r1&Jiation sphere probably has 
said, and the one launched yes- ll:inen • 'behind • Transit II-A, 
terday will do better. Kershner said. It will settle 

When all four Transits are into a somewhat larger orbit 
In orbit, ships at sea can in- and circuit the earth more 
t~rrogate them by radio at any slowly. . 
time regardless of weather and The II-A, in addition to the 

UPI Ttltl>hofO 

DIAGRAM SHOWS ORBIT 
.. , of "mother and daughter" satellites 
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NAVSATSu TRANSHT SERIES 

TRANSIT 1-B (1960 GAMMA) 

Date orbited ............ I 3 April 1960 
(7:03 _a.m. EST) 

Other name ....... "Navigation Beacon" 
"Radio Star" 

"Space Lighthouse" 
Launch Site ........... Cape Canaveral 
Diameter .............. 36 in. (sphere) 
PAYLOAD: 

Net wt ..................... 265 lbs.· 
Orbit ...... Equatorial-polar (slantwise), 

circular 
Inclination to equator· ............. 51 • 
Perigee ...................... 233 m. 
Apogee ...................... 479 m. 
Period (min.) .................. . 96 
LAUNCH VEHICLE: 

Name ............... Thor-Able-Star 
Lift-off wt. ............ 105,000 lbs. 
Ve!. at cut-off ........... I 6,590 mph 

Spin rate ...... I 70 rpm ( after launch); 
4·rpm (20 April, reduced by 

two cabled spin-weights) 
INSTRUMENTATION: 

➔ 2 Oscillators in Dewar flasks 
➔ Infrared rotation-sensing sc;,nner 

Transmission ceased ...... July 11, 1960 
. Radio/telemetry frequenci~s: -4 telemetry 

transceivers; 54 ·me, 162 me, 
2(6 mc,'324 me 

Power supply .. Nickel-cadrnit"1r.i batteries 
recharged by.two banks of 

. ·solar-cells 
Lifetime .. Original estimate, I 6 months; 

New estimate, 6 years 
DISCOVERIES, FEATS, SPACE FIRSTS: 
➔ First prototype of navigation guid­

ance satellite for ships. 
➔ Tested Doppler effects (for naviga­

·tional "fixes" by determining when 
satellite passes directly over) 

➔ Tested ionospheric refraction of ra­
dio-waves ( part of ship-orienting cal­
culations, plus satellite ephemeral 
table) 

➔ Provided geodetic data on earth's 
shape and distances between conti­
nents 

➔ Indicated that the satellite ship-fix 
system can reach an accuracy of ½ 
mile by 1962, ½o of a mile later 

Navigation guidance-by a planned series 
of/satellites, of which Transit is the .fore­
njnner, will. have many priceless app!i­
d1tions in the future: 
.➔ An unfailing guide to ships day and 

night. in the heaviest fog, storms or 
any other adverse conditions 

➔ The future guide-satellite ch.ain will. 
service every remote corner of all 
the Seven Seas so that no ship (with 
the required tracking apparatus) 
need ever be lost 

➔ Trans-oceanic airliners can also be 
equipped to utilize the satellites for 
guidance 

➔ In America's military program, the 
Transit system will afford reliable 
fixes for all naval surface units (a 
crucial matter in time of war) 

TRANSIT 1.8 

➔ Submarines too, will be able to sur­
face and take a fix from the Transit. 
Nuclear subs can use the fix for a 
double-check of their inertial guid­
ance system, if the time ever comes 
for launching their Polaris missiles 

➔ Since the Transits pass over land as 
well as sea, they can guide explora­
tions in t)nknown territory-Antarc­
tica, for ~xample 

➔ Also, ships in space, returning from 
orbit or the moon, may someday be 
partially guided by the Transit bea­
cons. 

TRANSIT II-A (1960 ETA I) 

Date orbited ............. 22 June 1960 
( I :54 a.m. EDT) 

Other name ...... "Piggyback" Satellite 
(two attached satellites 

were lminchcd together, 
S'-;parating in orbit. See 

next item for piggyback 
satellite, Greb I) 

Launch site ........... Cape Canaveral 
Diameter ............ 36 in. (spherical) . 
PAYLOAD: 

Gr. wt ....... 265 lbs. (both s:itellitcs) 
Net wt.· ....... 223 lbs. (Transit only) 

Orbit ..... Equatorial-polar (slantwise); 
circular 

fnclination to equator ............ 66.7° 
Perigee ............ :· ......... 389 ·m. 
A po gee ........................ 665 rn. 
Period (min.) .......... • ........ 101.7 
Launch vehicle and lift-off wt. ....... . 

Same as Transit I-B 
Ve!. at cut-off ....... Same as Transit I-B 
INSTRUMENTATION: 

Transit-I-B devices plus following: 
➔ Electronic clock 
➔ Receiver measuring galactic noise 

in 3.8 me range 
➔ Solar-radiation sensors 

Transmission ................... Still on, 
• estimated to last a year. 
Radio/telemetry frequencies .......... . 

Same as Transit I-B 
Power supply ...... Half the batteJOics in 

Transit 1-B but double 
the number of solar-cells 
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Lifetime .............. 50 to 200 years. 
rllSCO\"EIHES. FEATS, SPACE FIRSTS: 
➔ World"s first launching of double· 

satellite 
➔ Added shipcguidancc, geodetic and 

ionospheric data 
➔ Elccrronic clock timing experiments 

proved out Doppler fixing for lati­
tude and longitude of ships 

➔ Solnr radiation and galactic noise 
data arc being gathered for Inter 
evaluation . 

GREB I (1960 ETA 2) 

Other name ...... NRL (Navy Research 
Laboratory) radiation vehicle; 

"Piggyback" satellite 
Diameter ............ 20 in. (spherical) 
PAYLOAD: 

Net wt ................ • ..... 42 lbs. 
Inclination to equator ........... 66.8° 
Perigee .... • .................. 382 m. 
Apogee ..................... 657 m. 
Ve!. at perigee ............ 17,146 mph 
Ve!. at apogee ............ 16,125 mph. 
Period (min.) .... : ............. 101.6 
INSTRUMENTATION: 

➔ Ion ch:1mber for X-ray detection 
➔ Ion chamber for ultra-violet radia-

tion in Lyman-alpha band 
Transmission ceased ...... June 27, 1960 
Radio/telemetry frequency ...... 108 me 
Lifetime .... : ......... 50 to 200 years 
DISCOVERIES, FEATS, SPACE FIRSTS: 
➔Refined d_ata on X-ray and ultra­

violet emissions from the sun 
-·· 

TRANSIT 111-8 ANO LOFTI 

34 

TRANSIT 111-B ( 1961 ET A I) 

Date orbited ............. 21 Feb. 1961 
( 10:45 p.m. EST) 

Launch site .... Cape Canaveral; second 
double-satellite launch but they 

failed to separate (see next 
. item for data on Lofti) 

Diameter ..... Same as previous Transits 
PAYLOAD: 

Gr. wt. ...... 307 lbs. (both satellites) 
Net wt ....... 250 lbs. (Transit only) 

Orbit ............... Equatorial, ellipse 
Inclination to equator ........... 28.36° 
Perigee ...................... I 17 m. 
Apogee ...................... 511 m. 
"vcl. at perigee ............ 17,911 mph 
Vel. at apogee ............ 16,102 mph• 
Period (min.) ................... 94.5 
LAU NCI-I Vl'.HICI.E: 

Name .............. Thor-Able-Star 
Lift-off wt .............. 120,000 lbs. 

INSTRUMENTATION: 
Standard Transit de,,ices plus following: 
➔ SECOR (Sequential Collation of 

.Range) transponder, to test geodetic 
triangulations for Army Map Serv­
ice 

➔ Magnetic memory system (to· keep 
track of U.S. Navy ships in all seas) 

➔ Relay system for ground-computer 
orbital corrections available to ships 
for navigational fixes 

Transmission ceased Upon fall from orbit­
Radio/telc.metry frequencies: 4 telemetry 

circuits, sainc as previous Transits; 
SECOR, 224 me, 241 inc, 448 me 

Power Supply ....... Batteries .recharged 
by 6,600' sqlar .cells 

Re-entered .......... In about 6 weeks 
DISCOVERIES, FEATS, SPACE FIRSTS: 

➔ Gave groundwork for all-weather 
ship guidance 

➔ Established earth-map triangulation 
system using three ground stations 

LOFTI (1961 ETA 2) 

Other name ........ LOFTI is from Low 
Frequency Trans-Ionospheric 

satellite 
Diameter ............ 20 in. (spherical) 
PAYLO,\D: 

Net wt. . ................... 57 lbs. 
INSTRUMENTATION: 
➔ Transmitter, command receiver, 5-

channel telemetry, 2 VLF (Very 
Low Frequency) receivers 

Transmission ceased .... upon orbital fall 
Radio/telemetry freqtiency ..... 136 me 
Power supply ............. 6 solar-cells 

(9 in. diameter each) 
DISCOVERIES, FEATS, SPACE FIRSTS: 
➔ Proved that VLF waves penetrate 

down through ionosphere to earth 
stations 

➔ Laid groundwork for use of VLF 
guidance links between earth stations 
and satellites • 

➔ Established feasibility of relaying sig­
nals from land to satellite to sub­
merged submarine (VLF waves can 
penetrate water and ice) 

➔ Indic,1tecl for the first time that some 
electromagnetic waves (VLF in this 
case) do not travel at the speed of 
light • 
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Piggyback Gives U.S. Space Refill 

One Rocket Orbit·s Twin Moons 

~'PIGGYBA~K" SATELLITE. AS IT'S RELEASED 
... from Tro~s1t 2~A satellite [bottom] by spring fo!ce 

ti Satellites At Gl,ance 
. t GAPE CANAVERAL 1.4'1 time standard; receiver to 

1,r'.~re , o.re the facts c,l:o·.11 measure galactic noise. 
i)- :r,:.~ 1,-:,: .'l.J...0~h<• ·'%.,;,:,•.. Radio frequei;icies - 54, 
:back"' satellites placed in or- 162, 216 and 324 megacycles. 
liit by a two-stage Thor-Able-, 
Star rocket today: ' "Piggyback' Satellite 

Transl& D-A 
I 

Size - 20-inch sphere. 
Size - 36-il'.lch sphere. Weight - 42 pounds. 
Weight - 223 pounds. , Purpose - To measure 
Purpose - one of several' solar radiation in .the iono-

experimental yehicles· :de-1 sphere_. . . 
I sigl'.led as fr>rt:-runnets of an _Equipment - Radio trans-
011~ra t ional network of nlivi-· m1tter; solar cells and stor­

'·e*i:;~ :~;itlllite;. .... . ... t ···· I age battery; radiation meas-
·:Equipment .- two oscllla- urmg instrum1:nts; !our an­

tors"to send back radio waves- tennas eirtendmg ·from the 
on four fixed frequencies· waist of the satellite. 
solar cells and storage bat'. Radio frequency 108 
teries for power; infrared megacycles. 
scanner to measure sate!-

• lite's rotation; ,11ntenna paiilt-• _- Expected life of both satel­
ed in spj_ral on outside of .lites - about ~0 years. 
-sphere; electronic clock as Intended orbits - neatly 
• • circular, about 500 miles up. 

......................... _-_ 

Special •~rl11d: DISTIN \:~ 
Salellllt · :-:-:-:-:-:•. 

''] " :. ,. 
,. \ff f( f f[P:hlit:~:::::'-·:,:'. 

UPI Telephoto 

DIAGRAM SHOWS ORBIT 
... of "mother and daughter" sotellites 

_Approved for Release: 2024/06/11 C05025389 



CO 5 0 2 5 3 8 9·pra1n:n,'Uncnw.nrg-progtams·-nc-a1cl:!IIOrG1,ff'·r1g·u:re-·-uut~tile I' 
mecnamsm of these radiation belt:Approved for Release: 2024/06/11 C05025389 
enough so that the detection of "secret" high-altitude nuclear tests I 

•,. _____ poses no problems. These artificial belts may pose problems, hor,rever, o . 

,to designe:ra of space electronics. Depending on the altitude.: f the • 
' • orbit, an added shielding-weight penalty may have to be paid. • ,, 

CAPITAL CAPSULES 
■ The Federal Aviation Agency has initiated a $3.8-million Instru­
ment Landing System (ILS) improvement program-through the 
addition of wave guide localizers, modified glide slope antenna sys~ 
terns ( to minimize local signal distortions), and glide slope monitors. 
■ NASA and the Dept. of Defense have signed a Transit navigation 
satellite agreement whereby NASA will evaluate Transit equipment 
fqr non-military navigation uses, and wherein Navy and NASA will 
co-operate and exchange information with one another. 
■ The FAA has ordered two private contractors doing economic 
studies on the supersonic transport to get their reports in by May 1, 
so that it can follow shortly with its long-delayed recommendations 
to the White House. 

---~ ■ Navy's Solar Radiation I satellite has been turned back on after 
22 months of silently orbiting the earth. Though magnetic drag long 
ago reduced the satellite's spin below tolerable levels from the point 
of view of its original purpose, successful operation of the satellite 
otherwise proves its tolerance to space radiation. 

~ ■ Among Navy's priority electronics R&D projects is an airborne ad­
vanced ASW electronics system, the purpose of which is to integrate; 
subsystems, thus reducing the number and size of displays, and en- • 
abling a reduction in both weight and number of operating personnel. 

April 12, 1963 
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