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in front of the pinhole can b e situated to provid e a ngular offsets 
anywhere within the field of view re lat~ve t~ th e sensor's center 
axis . Sunlight p assing throug h the pnsm IS deflected by an amount 

roportional to the prisms' p ositions. Then, as th e light passes 
ihrOugh th e pinhole, it is " chopped" by a :"ibratin~ reed to give an e lectrical output in terms of th e Sun's Image dIsplacement. 
This information i s used to co ntrol spacecraft jets and reaction 
wheels . (Source: Data supplied by S p ace Technology Labora_ 
tories ) 

MAN- MADE NAVIGATION SYSTEMS AND THEIR ANIMA L COUNTERPAR TS. M a n-made navigation systems em ploy sys -tems s imilar to their a nim a l counterpart.s. For example, infrared detection and tracking is sim.ilar to the "guid a nce syst.em I1 used 
by pit vipers, a nd sonar for underw a ter tracking is a n a lo gous to 
the method used by porpoises in underwater travel. A com parison of a nima l n a vigation methods with some th a t have a lready been 
applied by man presents several n ew possibilities for future m a n made systems . 

• One method tha t wa s borrowed from a nim a ls--the pit vipe r's de
tection system- - is wid e ly used in infrared - seeking miss iles . Sys 
tems for echo - detection are used in many w ays by both man - made 
devices and a nimals. Sonar and depth sounding a re perha ps the 
most famili a r man- made uses of underw a ter sound echoes . Many 
analogous systems are used by such creatures as bats a nd por
p oises; underwater experiments with the la tter have shown a very highly developed echo-location sense . 

Electric eels have degenera te and useless eyes, perha ps caused 
by the dark, dirty waters of their usua l habita t; until 1951 their 
sense of navigation was unknown. Then, through the rese a rch 
of Dr . H. W. Lissm a n of Cambridge , it was found tha t these 
eels generate e lectric pulses, from 1 to 20 p er sec, as they move 
through water . This primitive underwater radar gives the e lectric eels their "guidance system ." There is presently no known man-• made underwater guidance device of this typ e . 

Celestial navigation has been used by man for centuries; most 
recently, it has been applied to space vehicle guidanc e . This 
type of navigation i s now believed to be used by migrating birds 
for the determination of their proper flight paths. E . G. F . Sauer, 
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TI NS HIT GEMINI LANDING SYSTEM . Recent M LFU '"'
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lIc K >, project chief for Gemini a t NASA head -
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To maintain muscle strength, a mini.:mum of muscle contraction may be ac hieved by a single, brief, exercise per day; one such maxi_ mum contraction per week for each important muscle group can m a inta in m a ximum strength. Further, one maxiIna l contraction of 
5 to 6 sec dura tion d a ily results in even more strength. 

For a n astronaut in a weightless environment, some of these 
"isometric exercises " m ay apply; for example, it is possible to c ontrac t one muscle against another . However, weightlessness 
makes difficult the a dequate provision of oxygen to the muscles. 
Static contractions cannot replace some Earth- bound exercises 
(e. g., knee bends) tha t increase the oxygen inta ke to the muscles sufficiently. Exercis e p erformed on ergometers, such as bicycl e _ types or hand - cranks, would m a inta in the necessary oxygen utili
zation leve l. 

Dr . MUller writes that " Skill can only be tra ined and k e pt a t a 
high level of tr a ining by the 'performanc e for which it has been 
ac quired . " A lthough this would be a difficult problem during space flight, skill showed the lowest r a te of loss when not used. 
(" S ource: New Scientist, Janu ar.y 24, 1963) 

MI C ROSCOPIC TV PICTURES FOR FINDING CONTAMI -
NANTS . Television- like pictures of objects one - hundred~h the 
s i ze of a human hair a re helping to tr ack down possible film con
tamina nts a t a n Eastman Kod a k Comp a ny labora tory . Electron 
m icropro be equipment, in one of the first industrial insta ll a tions 
of its kind, p erforms a multitude of identification t a sks a t the 
comp any's photogr a phic film, paper, and chemic a l s pla nt . 

The microprobe is a giant X - ray tub e . Like a n ordinary X - ray 
tube, it focuses a be a m of e l ectrons on a target; the beam is 
only 0.001 mm ( a micron) in diameter . The ta rget or s a mple 
to be identified, which may be contained in a small piece of plastic film base, is inserted through a port in the X-ra y tube. The 
port is then c losed, the tube is evacua ted, and the e lectron beam is turned on . 

The beam m a y scan the sample a t various rates to provid e a 
greatly enla rged television- like picture, or the operator can move 
the beam at will with a microscopic, needle - sharp light to spot 
im p urities in the plas tic sample . When struck by the e l ectron 
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b ~ the target emits X-rad,·at· t . . ea ... · .. , Ion a wavelengths characterlshc 
f the e lements in the sample Th X . o . . . rea -ray spectrorneters In-

side the tube itself receive the radiation a nd identify the micro
scopic target. The instrument's screens show visually what i s 
seen by the spectrometers . 

The operator can control the system so tha t only one element 
will app r On the screen . If th e operator is to se a rch for 
copper, for mpl he c n scan the sampl e a nd adjus t a spec-
tromet r 0 th t only p arlicles containing co pper a pp ear on the 
s9reen . llo)'s c n Iso be identified in this w a y. If the p a rticle 
is bronz it "'ill pp ar in the same place during scans for both 
CO pp r and Un. For targels of unknown composition, the s p ec -
lromel r c n b mov d through wavelengths corresponding lo 
all el m nl ov sodium in the p eriodic table; the emission a t 
e8ch w v I n h ia r cord d . 

Th lhr p c lrom l ra giv lhe operator versatility to select 
lhe d I cUon . l m with the best characteris tics for the p articular 
tBrg l m t ri I . 'T'h Y lao m ke it p ossibl e to sea r ch for three 
elem nl imul n oualy . (Sourc: Data supplied by Eastman 
Koda' n)') 
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of 4 . x 10- 5 newton/m2 (3.5 x 10-8 
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· b 11' 46 cm in diam x 76 cm h ig h (18 in. in diam The pyrex e Jar , , 
x 30 In. 19 ,IS , h' h) , raised and low ered by a n e lectncally co ntrolled 

t ' h d I ' hOl' s t The basepla te i s e levated a bove the pneuma lC- y rau le . . , 
cabinet top a nd is enclosed in a s liding shroud f~r maXlmum 

'b'l't t l ectrodes The front of the cabmet has a valve acceSSl 11 y 0 e . 

control cente r including a schema tic diagram . A central c ontrol 
I t th C abinet features lighted pushbuttons for the e lec _ coneo e a .. op e 

tric a lly op e r a ted components. 

The v ac uum chamber is a l so a vailabl e in a small e:r: version 
( CV-14) that fe a tures a 36-cm (14-in.) bell ja r a nd a 10-cm 
(4 - in.) diffusion pump system. ( Source: Consolid a ted Vacuum 
Co rpo.r a tion) 

TECHNICAL REPORTS AVAILABLE . 
te chnical r e ports can be requested through 
M - MS - IPL, Bldg. 4481. 

The following listed 
the NASA library, 

, 

, NO TE : Those reports with a n AD number may be on file in 
the local AS T l A branch in B ld g . 4484. Readers can save time 
by calling 876 - 6088 a nd inquiring if such reports are availa ble 
before ordering them through N AS A . 

1. THE SECOND SYMPOSIUM ON THE PLASMA SHEAT H _ 
ITS EFFECT UPON REENTRY COMMUNICATION AND 
DETECTION . AD 275 25 1 

2 . TWO NEW SPEECH COMMUNICATION SYSTEMS , 
J . L. StewarL AD 278 711 

3 . METALLURGICAL PROPERTIES OF SOM E EXPLO _ 

SIVELY WELDED METALS, ' G. A . Haynes a nd J . Pearson. 
AD 278 354 

, . 
4. DETERMINAT I ON OF CAUSES OF CRACK ING IN 

WELDING AGE HARDENABLE HIGH TEMPERATURE 
ALLOYS, B . S . Blum . AD 278 259 • 

5 . SHOCK AND VIBRATION ENVIRONMENT _ A REPORT 
BIBLIOGRAPHY, W. L . Hercules . AD 277 392 

6 . DEVELOPMENT OF A METHOD FOR THE IN S TRU
MENTAL DETERMINATION OF OXYGEN IN ORGANIC 
COMPOUNDS CONTAINING NITROGEN, SULFUR, 
AND HALOGENS , H . S . Haber and K . W . Gardiner . 
AD 276 472 
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7 . A RAPID METHOD FOR THE MICRO DETERMINATION 
OF CARBON AND HYDROGEN IN ORGANIC COMPOUND S 
H . M . Rosenberg and others. P B 181 339 

8 . STUDY OF ELECTROLYTIC REDUCTION OF CARBON 
DIOXIDE, H. Chandler and W. Oser . AD 282 938 

9 . RESEARCH ON HYDROGEN EVOLUTION AND DISSO _ 
LUTION, M. Breiter and others. AD 277 211 

10. INVESTIGATION OF NOTCH FATIGUE BEHAVIOR OF 
CERTAIN ALLOYS IN THE TEMPERATURE RANGE 
OF ROOM TEMPERATURE TO -4 23 F, D. N . Gideon 
and others. AD 286 480 

11. FATIGUE AND DYNAMIC CREEP OF HIGH STRENGTH 
STEELS, R. F. Brodrick. AD 286 832 
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