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RIFT STAGE ASSEMBLY SET FOR NAVY HANGER. 
A dirigible hanger at the Naval Air Station, Moffatt Field, Cali

fornia, will be used for manufacture and assembly of NASA's 
RIFT (Reactor in Flight Test) nuclear rocket stage. RIFT, 
now in an early design phase, will be used to flight test NERVA 
(Nuclear Engine for Rocket Vehicle Applications). 

The huge steel Navy hanger (Fig. 1), built early in the 1930's, 
will be renovated and converted to an assembly plant for about 
one-third the cost of a comparable new facility. It is located 
abOlt 32 km (2 mil from the plant of Lockheed Missiles and 

Space Company, Sunnyvale, California. 
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The R I F T s t age will be 10 m ( 33 ft) in d iameter and 27 m ( 88 
ft) in l e n g th. It will fli ght t est th e NERVA rocket e n g ine which 
will use liquid hydrogen as a prope llant. R I FT will be flight 
t ested in the 19 6 7 - 68 p eriod as the t o p s tage of the Advance d 
Saturn ( C - 5 ) rocket. 

The renovat e d hanger will pro vide s p ace for a ssembly support, 
. fin a l assembly, a nd reliability t esting in addition to major component 
manufacture and assembl y . Cryogenic fl ow a nd hydrosta tic test 
facilities w ill be built n ea r th e f a brication area . Eventua ll y some 
1200 p erson s will be e mploye d in th e hange r, which measures 
335 m (1100 ft) long , 92 m ( 300 ft) wid e a nd 56 m (1 95 ft) tall. 
( Source : N AS A news r e l ease ) 

A SEISMOGRAPH FOR MOON STUD I ES . A seismometer 
cap able of withsllandi ng hard landing s on th e Moon h as been desi g ned 
for research s tud i es a pplicabl e to progra ms such a s the Ranger 
p roject . Surviva l of 3000 G im pacts h a v e been achi e ved. The 
in strument in c lud es automati c devices for a djusting the suspended 
mass p osition a nd a solid - sta te pulse generato r to verify its per

formance . 

Develo p ment of th e seismi c device was begun in mid-1 959 by the 
California Institute of Technology and Columbia University, appointed 

by ASA for the s tudy . 

The seismometer is contained in a "surviva l s phere " together with 
necessary support instrumentation. Compris ing a p a rt of the whole 
s p acecraft, th e s p here i s e j ected before lunar landing . The sphere 
is equipped with a retrorocket that slows the p ackage to a velocity 
of less t han 7 5 m/sec ( 240 ft/sec) befo r e the Moon landing. 

After landin g , the instrument aligns its e lf with the local vertical, 
and s ignal s are sent to the Earth for tap e -recording. The seismo
gra p h s i gnal i s am plifie d a nd logarithme tic a lly compressed before 

transmission. 

G round test s have shown that the maximum us a ble ma~nification 
(trace am plitude versus ground amplitud e ) is 1.7 x 10. (Source: 

Journ a l of Geophys ical Research, November, 1962) 
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NEW INFRARED TRACKING SYST Ii: M DISCL S Ii;I), I\. 
high resolu tion inf rared tracking sys t In devolopod by IT T Pod oral 
Laboratories a t San Fernando , a lifornia, has boon placod in 

t · t Cap anaveral It w ill provid · roliabl o t racking o p era lon a ' 
data on m iss iles a nd o ther s pace' vehicles during launch whon 
radar equipment exp eri e nc es difficulty due to interforin g ground 

s ignal r e turns , 

The o ptical unit OL thi s infrared t racking system is mount d on tho 
antenna p edes ta l OL an in s t rumenta tion radar (Fig , 2 ), Angle 
error s ignal s from th e infrared tracker drive of th e radar antonna 
serve to keep the radar p des ta l on targo t until a ro liablo radar 

track can be obtained , 

To p rovide this reliability , th e high rosol ution infrarod tracking 
syst em must use a h ig h degree of background supprossion due to 
the brightly lighted cumulus c louds fr equen tl y encountored in Florida , 
It i s equipp ed to handle dynamic ranges OL .I 00 ,000 : 1 because of its 
c lose p roxim ity to large missiles a t launch and the roquirement to 
track small m issiles a t great range , 

According to Dr , Norman E , Friedmann, assistant vice president at 
Califo rnia o p erations for IT T Federal Laboratories, tho excep
tional advantage of th i s uniqu e n ew track ing t chnique is that it 
a llows one detector cell to provide radiometric as well as tracking 
information , thue s im plify in g the unit and im p roving its r liability , 

The system features automatic as well as manual switching botwoen 
infrared a nd rada r , An automatic Sun shutt~r c loses oU th main 
optical p a th to protec t th e sensitive infrared detoctor from damage 
if sunlight should ' enter th e field of vie w, The basic system i s 
readily adaptable to a number of differen t t racking and radiomotric 
application s , ( Source : Data supplie d by th e International Tole 
phone a nd Telegrap h Corporation) 

VELOCITY OF LI GHT DETERMINATIONS REVIE WED , 
O n e of the fundamenta l cons tants in physica l and as tronomical in
v estigation i s th e value of the velocity of lig ht. Its im po r tance has 
been recentl y emphaSized by s u ccesses achieved in radar reflec
tion s from th e Moon a n d Venus; greatl y improved valuos for solar 
s y s tem d imensions have resulted , 

~ ,.:.i.I:c , • ..... . 
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A finite veloc ity fo r the s p eed of light w as fir s t computed by Roemer 
who had observed discr e p ancies betw een comp uter and Earth -
based times of the ec lipses of some J ovian satellites . Using 
variations t hat de p ended on th e v arying dista n ce of light's trave l 
a t differing p o ints in the Earth ' s orbit, Roemer ' s original value 
was in er ror by abo ut 25 p er cent. This wa s quite good a t 
tha t time : nothing was known about th e v e lo c ity of light except 
tha t it w as extremely fast. 

A fter a lmost 300 yr of effort by many reliabl e observers and 
exp e rim e nte rs, the subjec t has n ow reached a degree of fin esse 
tha t we m ight exp ect. As to a definition of th e s p eed of light 
with " acceptabl e accuracy," one can o nly state that the quantity 
varies with the natur e of th e a pplication . 

The r easons for d e terminin g light' s s p eed with such precision are 
probably as many and d iverse as th e methods of attack . Some 
of th e foremost reasons are fou n d in t he use of this constant c -
in exp e rim e ntal physical sci e n ce . ( The value , c , i s the usual -
nota tion for the v e locity of light in a v acuum . ) Frequently used 
in e v a lua ting many exp e rime nts , th e value of £ lim its the results 
to a de g r ee tha t can be no more a ccurate tha n th e v a lu e used 
for c . A lthough few exp e rim e nts a pp roach i n precision the deter --
m ina tion of c , g r eat e r accuracy i s desi rable for coming exp eriments . -
Anoth e r r eas on for more preci s i on i n the valu e of £ is the p ossi
b ility that it may vary w ith tim e a n d p osition in the universe . 
In addition, the probl e m m a y be cons idered a subdisciplin e of 
exp e rime ntal sci e nc e by those i nterested in th e e limination of 
e rrors in c as basic research . -

M e thods of attack on th e probl em may be considered under two 
headings , dire c t or in d irect. The d i s tinction between the methods 
d e p e nd s to some degree upon the exp e ri e n ce of th e c lass ifier . 
The most cha r ac t e ristic f eature of th e d irect method i s that a 
beam of light is physically inter rupted ; however, the } err cell 
m e thod, in whic h the break s are m ade by c han ging polari zation 
c haracteristics of subs tances while in a n e l ec tric fi e ld, would 
not be inc lud ed in the d irec t c lassificatio n . 

The earliest of th e direct methods w a s a ttempted by Galil eo : Two 
men w ere lo cated at a prescribed dista n ce from each oth e r, 
e quipp ed with lante rn s with c lo sed shutters. U pon a signal fro m 
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a timer a t one lantern, the shutter was o p ened · w hen he s ~ lh 

light so produced , the man with the second lante rn '\Quld hen 

o p en h is shutter . The SUDl of the reaction · times of the men un 

covering th e lant erns and the time for p assage of light, s recorded 

by the timer as the elaps ed tiDle. This was re p eated several 

times and a v eraged . The difference in the elapsed time is no~ 

known to have been too negligible for a measurable result . 

In 1849, Fizeau us ed th e direct method by interrup ting a li ght 

beam with a toothed wheel. From 1882 to 1932, M iche lson us d 

the most accurate application of th e direct method with a pparatus 

of increasing power during this p e riod. Rapidly rotatin g m irrors 

w e re used to interrupt and refle ct th e light. A light source w s 

installed at the sumDlit of Mount Wilson, and a m irro r was set on 

the slope of another mountain. The 35-km ( 22 -mi) sep aration 

w a s determined within about 0.25 cm (0.1 in.) by a Coast and 

Geodetic Survey team. Howe ver, other parts of the exp eriment 

introduced relatively large errors, a nd the result had an intrin s ic 

error of about 0.001 per cent. Late r experiments, conducted 

with an evacuated pipe 1.6 km (J mil in length and with multipl e 

reflections, resulted in unexplained differences. 

A number of successful indirect methods follow ed the earlier 

direct methods for the determina tion of c. The indirect methods 
-

show very small errors, and they agree closely. Becaus e of 

their great potential accuracy, these methods probably will have 

continued use in the future. Electro-optical methods w ere intro 

duced as early as 1929; highly accura te results were pos s ib l e 

with less ponderous equipment. 

The "official" value for the velocity of light during the 1940 's--

299,776 km/sec--was obtained by using a Kerr cell. W. C . 

Anderson conducted the experiment at Harvard University. When 

an electric field is applied to the cell's electrodes, the molecules 

of a liquid are reoriented to produce a change in the polarizing 

characteristics. The velocity of light was then determined by 

using a split beam of light and the Kerr cell over comparatively 

short distances. 

Radar techniques that were developed during World War I I re

sulted in a new approach to the determination of~. When a 

method originally developed for finding the distance to aircraft 

(assuming a value for c) was used, a systematic error seemed 
-
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h "f' " on several stations w a s a ttempte d. to be present w en a lX A I k By using distances surveyed with great accura~y, s a son , It btained wlth a value of c showed that conslstent resu s were 0 -
larger than had been assumed. 

Perhaps the most accurate recent determinations o~ ~ wer e mad e 
in 1952-1957 by Froome. He used a microwave mterferom e t e r 
that used the principle of interference in a way simila r to th e 
technique for testing optical flats. Radio waves of longe r wave 
lengths reduced the error in distance measurement. Res~lts by 
this method are extremely accurate: the probable error lS 1 part 
in 10 million. This accuracy results from the combining of recent 
electronic advances and the best methods of physical measureme nt. 
The velocity of light (in a vacuum) attributed to Froome is 
299,792.5 km/sec, with a probable error of ±0.1 km/sec. 
( Source: Astronomical Society of the Pacific Leaflet No. 4 0 2, 
December 1962) 

THREE PUFFS INFLATE MERCURY RADAR REFLECTOR. The pocket-sized plastic bag shown in Fig. 3 is to be carried by 
the nation's Project Mercury astronauts as part of their survival 
equipment. It becomes an aluminized mylar reflector when in
flated (See Fig. 3) with three puffs. The 198-g (7-oz) device 
was developed to specifications of NASA's Manned Spacecraft 
Center by the Geophysics Corporation. It has been tested in 
the Atlantic ocean where it was sighted in the water by radar 
aboard aircraft flying at a distance of 76 km (48 mi). Similar 
devices are expected to be applicable for use by stranded yachts
men, explorers, or survivors of downed aircraft. ( Source: Data supplied by Gaynor and Ducas, Inc.) 

GOVERNMENT WANTS AERONAUTICAL AND MISSILE 
~NV~NTIO~S. The Federal government is looking for inventlOns m the fleld of aeronautics and guided missiles as well as 
associated areas. The National Inventors Council is coordinating t~e search for over 300 different scientific and technological invenbons, some of which are listed below: 

Method of positively feeding flul'ds' I d' mc u mg cryogenic propellants (liquid hydrogen and oxygen). 
Steerable parachutes. 
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Reentry recovery decelerator . 
1 t · t'on during the o p eration of M eans of e lim inating fue con amlna 1 

Army a i rcraft . ' . . 
Variable nozzles for free-jet a pplIcations . . 
More rapid method of loading guided m issiles on ~'rc raft. 
Control systems for u ltra -high temperature ( 3500 K) pro p e llant 

~aesa'n s of inerting the explosion hazard p resent in a ircraft fuel tanks. 
Method o.r technique for overcoming or preventing the formation 

of ice in j et engine fuel systems . 
Means to suppress turbojet e n g in e noise. 
Chemical source of oxygen for a ircrew breathing systems . 
Self-pressu r izin g system for injection of p ro p e lla nts into liquid 

rocket engines . 
Method or technique t o predi ct a i rcraft fu e l system surge pre s s ures . 

New small p ower source for fuzes. 

The complete li s t can be obta ined by writing to th e National 
Inventors C ounc il, U . S . Department of Commerce , Washington 
25, D . C . and asking f o r th e p amphl et I nventions Wanted by the 
Armed Forces and Other Government Agencies . ( Source : 0 T S 
Bull etin 62 - 660 , December 9, 1962) 

TECHNICAL REPORTS AVA ILABLE . The following listed 
chnica l r e p ort s can be re quested through the NASA library, 

M-M S -IPL, Bldg. 4481. 

1. CRIT I CAL P AT H SCHEDU LING WITH RESOURCE 
LEVELING ON THE I B M 7090, W. A. Gray and E. M. 
Kidd. K-1499 

2. PLANNING SCHEDULING AND EXPEDITING ENGINEER
ING PROJECTS WITH THE A ID OF ELEC TRONIC 
COMPUTER S , J. C. Pollo c k. ANL-6557 

3. INFORMATION STORAGE AND RETRIEVAL. AD 274 
8 1 6 

4. INVESTIGATION OF THE STRUCTURE OF METALS 
BY RADIOACTIVE I SO TOPE METHODS, S. Z. Bok
s hte in, S. T. Kishkin. 62-11095 

5. METAL-URETHANE SANDWICHES AS ENGINEERING 
MATERIALS. PB 181 336 

6. A REVIEW OF THE AIR FORCE MATERIALS RESEARCH 
AND DEVELOPMENT PROGRAM, J. J. Banks and D. J . 

• 
Tate, AD 276 709 
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7 . AUTOMAT I C TESTER FOR ELECTR I CAL FU SES , 
C . D . LongeroL. SC T - 254 - 6 1 ( 14 ) 

8 . MAINTENANCE ENG I NEER I NG GU I DE FOR ORDNANCE 
DESIGN . P B 1 8 1 321 

9 . DESIGN AND CONS TRUC TION OF A PELTIER TEM
PERATURE - CONTRO L DEVICE . AD 257 333 

10 . TITANIUM IN AEROS P ACE A PPLIC A T I ONS , R . 1. 
Jaffee and others . AD 266 927 

11. RESEARCH ON MATERIALS AN D METHOD S FOR DE 
CO TAMINATION OF TOXIC MISSILE PROPELLANT 
SPILLAGE , R . B . Jackson a nd o th ers . AD 28 1 8 1 8 

1 2 . OPTIMUM DESIGN OF LIQUID OXYGEN CONTAINER S , 
R . W . Arnett, K . A . Warren, a nd L . O . M ulle n. PB 1 8 1 
108 

13. RESEARCH ON THE FEASIBILITY OF PRO P ELLANT 
DETECTIO BY INDUCED RADIOACTIVE TE C HNIQUES, 
Richard Bersin and others . AD 273 262 
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