Y Rhom Haas Company Library
Vabama Bldg. 7540
| Attn: Ann Logell

é/}
mu...c.l |NFORMAT|0N DIGEST

SPACE SYSTEMS

INFORMATION BRANCH, GEORGE C. MARSHALL SPACE FLIGHT CENTER

The ve meter hece hass s etees bad Wade
- s @ g 4H|u:‘; peisstisl value 00 now Informalion 1o various segments and personnel
b - PR " Ssvwmad ltee Bais Suihaniicity ner for the mallability of thelr sowree.

\/ J » v
‘\.ul. 4 NO . 11
i Ll
rYaqe
-~ - Y "a I'l‘ * [ ‘E t.r' =1E: 1
i T A ' L ! ¥ * - L]
. F “"" L ¥ "". L] ‘l 11 gy - .i 1"'I:1 :‘1‘:".. Til‘ l;' ".‘F;IF..;"L
NIiF RS R 7 2
W -3 F W TEY i-f I : v :t." (..-_?E (" 1.1‘1.‘ ". 'C!—t\ 3
NAL S i : ) ‘ Y B : ! | ’ :
H | " 1‘ e l h !, L ™ i “ 1 L ’!‘I“ l |‘i" "1. |'. iu. T E H 5
|' . Ji ] T-“Li ;..- u L-“ ; % e c -,-I_.-l -
4 1 | b LB - e 1 1. .‘Llr-'!T_‘l 5
" i i . 15 > 1 TURFEFS | - ‘:'n: I NC
T AW v AN T E)
' 7 L4 s A WHhRY E - F\-.‘_-i . ‘ l"i MS ?
- , . i
ITCMRICAL REPORTS AVAILABLE 8 E
%
HICH-ACCURACY SUN SENSOR DEVELOPED. A Sun 1

seansory Las lLeoeotss deinonsis .-..l-u! ihal i "al least 10 Umes more

accurale than he presenl slandard,”™ according o s dﬂ?ﬁlﬁpef.

ol “pacde i o2 BROlogY . aboralories. The sensor i Clﬂhilﬂd to _:

. - ;
have a8 albavivie accuracy greaslerx than 2.4 x 10 J rad (5 arc :
sec). and & Beld of View 20 .09 raq {25 deg). [Jﬂ\'ﬂIOPmnt

of 1he sensr proceeded as part of the Orbiling Solar Observa-
wory mission [NASA);: further applications are seen for stellar

OF planciary guwidance Iin similar devices,

Lwas & simple pinbole lens thal focuses the Sun on
& AUl dslecior ., i nput yadialion, modulated al the plnhoh. pro=-
delector signals thal may be ac~amplified, Two priams
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in front of the pinhole can be situated to provide angular offsets
anywhere within the field of view relative to the sensor's center
axis. Sunlight passing through the prism is deflected by an aAmount
proportional to the prisms! positions. Then, as the light passes
through the pinhole, it is "chopped!" by a vibrating reed to give

an electrical output in terms of the Sun's image displacement,

This information is used to control spacecraft jets and reaction
wheels. (Source: Data supplied by Space T'echnology LLabora.-

tories)

MAN-MADE NAVIGATION SYSTEMS AND THEIR ANIMAT,
COUNTERPARTS. Man-made navigation Systems employ 8ys- &
tems similar to their animal counterparts. For example, infrareg
detection and tracking is similar to the "guidance system!" used

by pit vipers, and sonar for underwater tracking is analogous to
the method used by porpoises in underwater travel, A Comparison
of animal navigation methods with sSome that have already been
applied by man Presents several new possibilities

made systems.

#

animals-~the Pit viper's de-

One method that was borrowed from
missiles. Sys-

tection system--is widely used in infrnrerl-seeking
tems for echo-detection are used in many ways by both man-made
devices and animals. Sonar and depth sounding are Perhaps the

most familiar man-made uses of uUnderwater sound echoes. Pvlany |

analogous systems are used: by such creatures as bats and por-

Poises; underwater exXperiments with the latter have shown a
very highly developed echo-location sense,

Electric eels have degenerate and useless ©YeS, perhaps caused
by the dark- dirty waters of their usual habitat; wuntil 1951 their
Sense of navigation waas unknown, Then, through the research
Of . T "W, Lissman of Cambridge, it was found that these
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Freiburg y has studied

the

planetarium.

behavior of warblers

placed T he

in a birds showed

ﬂl preference when the dome was illuminated with
| OWever, when the dome was illuminated with a star
' whed the night skv Over their migrati te A
| | gration route, e
e Orrect direction.
wvioal 2 :
, ' n egan In 1908 with the first marine
L 1OWever., this iype of navigation is of E:"f‘!*"lt
L e : -i"-‘_‘_l“ \e.g the West African horse fly ) .
: # this order, the hind pair of wings has
\ppendages , : 1.’*1*:_j, that form part of their flight
v ‘Pia vVerucal vibration of the halleres at
o P ant { {U« Provides an inertial reference
2 ayslem of the flv. | Source * Liscovery,
&
g g ) . LVIN Y I'EM ANNOUNCED.
Lot versily. ining telemetlry system ( Fig. 1)
- . lecironi ., a Division of Vitro
¢ : iR svelem i designed to combine
ri sig 2 l= e leole sty T~ ;-.i'l;pr:g ..Jf tl’u‘ Salille
o 3l : o ! the combinel outpu s /50 kc and
sni* § . exisaling wideband l‘t.i}t- recording m wchine.
L tna . - be supplied, 'he combiner has a
¢ W andle ¥ 1 ".t‘lﬂ!!.t‘ll}" .‘ﬂi_j..’:ﬂ s,
C 15 S4-28 ' 113 ENRNOWE An Hhi.)l‘u\‘ull;ullt of
o c -7 : : W e n sed as a dual channel com-
¢ - = e g Qi) = IBe I'all i sach channel when com-
aingilc annel! recepuon, In addition to this signal-to-
provemeni, there exisls an improvement of threshold
b when compared wilh postdetection combining
o 3 e Usag -':ii-'-i-'-l!-'tllﬂuuﬂljf with a ﬂllitﬁbl'ﬂ pﬂﬂtdﬂtﬂC-
yy combiner in the same system, using the same receivers,
y & adout | Mource Data supplied by Vitro Corporation
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MALFUNCTIONS HIT

| ‘ .HI*ZMINI LANDING SYSTEM. Recent
malfunctions in the paraglide landing system for the Gemini space-

oraft have NASA project chiefs considering parachute recoveries

landing technique) as a back-up.

(P rofect Mercury water

The }w.a'.‘--s‘-"]iri“ I\lﬂjug‘t will not be rlrmpper], 1'1DWEVEI‘, aCCDI‘dng

to Col. Daniel McKee, project chief for Gemini at NASA head-
quarters, since 1t is hoped that the complications can be worked
used if necessary to avoid further delays,
he paraglide project is a success. Gemini has
already slipped its original flight schedule three or four months.

) 1 .1 T y T . 3 .
out . Parachutes will be

- . . 4 -t - 1,.' 3 . Ty, ' s " .
When One lesi Velicle was dropped from an airplane, it tumbled

annd > § anded LOO 1;-;;._-!:.1} . i‘-‘l”Hi”E excessive rlynamic pressure

Lo ‘I";}‘ 1 } "agiiae ., h‘i-IiL‘f?.:*'l- "'-..'f‘.hit_:lr' wAas h:’l{'”y dr’lITlElgEd whEI'l
mechanical lifficullies caused a cable to deploy improperly.
Paragiids 1® Lthe fealures of both a parachute and glider wing

and resembles a {olded paper airplane. It consists of a triangular
piece f reinforced ioth 40 1 in length from apex to base. When
deployed ring reeniry, it is inflated for structural strength by
meant i air DoOWies. ables connecting the paraglide to the top
and botli { the spacecrafl, and a control mechanism, allow the
pilot f ' fly the raft o a landing on a conventional runway.
 Source L he Washington tar, January 27, 1963)

PHYSICAL ¥F11N] DURING LONG SPACE FLIGHTS.

A recent e Oof New jentist contains an article by Prot. E rich

Muller | v 1l ® CO ! sares the effects of prolonged weightless-

ness W experimential study of a "patient" who was sent to

bed 1013 , fortnight, 'he "patient" in the study was not allowed

volunlary movemenis, but was completlely cared for during his

slay In r Al the end of this pr-l‘iud, he had gained 1.30 kg

1 3 _,‘ | In Welgni, Bt he had lost cU per cent of his I'I'ILIECU].ELI‘
Within a two-week recovery period, the fat remained,

bt the losl protein and e musculazx pu\'\ful‘Wt}I‘fﬂ I"E-'Etﬂrﬂd.

* )
The autho: save Lhial "}.afaj.:-.-h W work u:lpﬂﬂity 18 based on four
setlors: Lhe strength of muscles; the blood and oxygen supply to
the muscles during work; the ability to withstand a high acid con-

i and to remove acids quickly from the blood;

tenl of Lthe DIOC |
sordination of movements during work (in

Aanhag . . L8 '!t*i.fl . > Of

U!!.ut"l 'h‘l*.-'l':ﬂ. Ll 1(‘1’\-‘1‘_""1 'I-J'! Hkill,-“




To maintain muscle strength, a minimum of muscle contraction may
be achieved by a single, brief, exercise per day; one such maxj_
mum contraction per week for each important n'fuscle group ‘can
maintain maximum strength., Further, one maximal contraction of
5 to 6 sec duration daily results in even more strength.

For an astronaut in a weightless environment, some of these
"isometric exercises!" may apply; for example, it is possible to
contract one muscle against another. However, weightlessness
makes difficult the adequate provision of oxygen to the muscles,
Static contractions cannot replace some Farth-bound exercises
(e.g., knee bends) that increase the oxygen intake to the muscles
sufficiently. Exercise performed on ergometers, such as bicycle-
types or hand-cranks, would maintain the necessary oxygen utili-
zation level.

Dr. Muller writes that "Skill can only be trained and kept at a
high level of training by the performance for which it has been
acquired.'" Although this would be a difficult problem during Space
flight, skill showed the lowest rate of loss when not used.
(Source: New Scientist, January 24, 1963)

MICROSCORICGUTV PICTURES "'ToR EINDING CONTAMI-
NANTS., Television-like pictures of objects one-hundredth the
size of a human hair are helping to track down possible film con-
taminants at an Eastman Kodak Company laboratory. Electron
microprobe equipment, in one of the first industrial installations

of its kind, performs a multitude of identification tasks at the
company's photographic film, paper, and chemicals plant,

The microprobe is a giant A-ray tube. Like an ordinary X-ray
tube, it focuses a beam of electrons on a target; the beam is
only 0.001 mm (a micron) in diameter.
to be identified, which may be contained in a small piece of plastic
film base, is inserted through a port in the A-ray tube. The

port is then closed, the tube is evacuated, and the electron beam
is turned on.

The target or sample

ple at various rates to provide a
e picture, or the operator can move

needle-sharp light to spot
When struck by the electron

greatly enlarged television-lik

the beam at will with a microscopic,
Impurities in the pPlastic sample.




pbeam, the target emits X-radiation at wavele
(jf t-h(:: 1:1;311\011‘5 i‘.[] f-he Saﬂlple_
side the tube itself re

ngths characteristic
‘ T'hree X~=ray spectrometers in-
Celve the radiation and identify the micro-

scopic target. ['he instrument's SCreens show visually what is
<ceen by the spectrometers,

The 01-,01*;1101" can control the systemm so that only one element

If the operator is to search for

can scan the sample and adjust a spec-
trometer so that only particles containing copper appear on the
screen. Alloys can also be identified in this way., If the particle
:s bronze, it will appear in the same place during scans for both
gets of unknown composition, the spec-
through wavelengths corresponding to

5 & T o 'II.b r % | " y 2 -
:-‘11 .L‘.'r]l' TIT1K ;.4.1._ “Heleh'y :“‘lﬁiillt‘lll 111 t!]{_\ pu I"lD{ilc t;lble; t}-]-'e EmiSSiUn at
each wavelength 18 recorded.

will appear on the screen.

copper, for example, he

coppetl and tin. F'or tar

t]”ﬂﬂ'.[‘tt‘l'ﬁ can be moved

The three spectirometers give the operator versatility to select

4 = " Tt " * =3 W T «r 48 ) . - ] 3 - " -
the deteclion system with the best characteristics for the particular

target material. 'hey also make it possible to Search for three
elements simullaneously, { Source: Data supplied by Eastman

KC‘I{EHL \ u‘]f.}“.*.];"l'.'!

VACUUM CHAMBER FEATURES 60 OPTIONS, A new
vacuum chamber 40 cm (18 in.) in height, has been announced
by Consolidated Vacuum Corporation., Called the CV-18, it

g2 3 ¢ -8
has an ultimate pressure of 4.6 x 10 N newtun/m"‘) (S8 x.10

44444

torr) with a liquid nitrogen baffle, and 3.3 x 10_5 newtgn/m2
(2.5 x 107" torr) with an ambient cooled baffle. It has a 15-cm

[6-in. ) diffusion pumping system and is able to pump from ambient
i

atmosphere 10 1.2 X 10"* newton/m*“ (8 % A0 / torr) in 10 min.

Al }

Plateau pumping speed szr-.t.HUl't'ti directly over the baseplate 1s

300 liters/sec (0, 39 }"1".-le'L »

The new vacuum chamber (Fig. 2) is modular in design and
features 060 accessory options, including 7 mechanical pumps,
> baflles 7 gauge combinations, 5 heater and filament supply
baseplate feed~-through accessories, glow discharge
and electron beam units, and a full complement of redesigned
baseplate accessories. It is a completely integrated package
valves, and controls in one cabinet
x 34 in.). The four sides and

removable for maintenance.

with pumping system, gaging,
107 x 114 x 86 cm (42 x 45

Lup af the cabinel aAre trﬂﬂ“}'




The pyrex bell jar, 46 cm in diam x 76 cm high (18 in. in diam

30 in. high), is raised and lowered by an electrically controlleqd
i : ’ The baseplate is elevated above the

neumatic-hydraulic hoist. s | .
zabinet top and is enclosed in a sliding shroud for maximum

accessibility to electrodes. The front of the cabinet has a valve

control center including a schematic diagram., .
console atop the cabinet features lighted pushbuttons for the elec-

trically operated components.,

A central control

The vacuum chamber is also available in a smaller version

(CV-14) that features a 36-cm (14-in.) bell jar and a 10-cm
(4-in.) diffusion pump system. (Source: Consolidated Vacuum

Corporxation)

TECHNICAL REPORTS AVAILABLE. The following listed
technical reports can be requested through the NASA library,

M-MS-IPL, Bldg. 4481.

NOTE: Those reports with an AD number may be on file in
the local ASTIA branch in Bldg. 4484. Readers can save time
by calling 876-6088 and inquiring if such reports are available

before ordering them through NASA,

1. THE SECOND SYMPOSIUM ON THE PLASMA SHEATH-
ITS EFFECT UPON REENTRY COMMUNICATION AND
DETECTICON.: “AD 27500541

<. TWO NEW SPEECH COMMUNICATION SYSTEMS,

Jiv - Ero S tewart: AT PR Y

3. METALLURGICAL PROPERTIE S OF SOME EXPLO-
SIVELY WELDED ME TALS "Gy Al Haynes and J. Pearson.
AD 278 354

4. DETERMINATION OF CAUSES OF CRACKING IN
WELDING AGE HARDENA BL 1 HIGH TEMPERATURE
ALLOYS, B. S. Blum, AD 278 259 : -

gL SSHEOC R VA N VIBRATION ENVIRONMENT - A REPORT
BIBLIOGRAPHY, W. L. Hercules. AD 277 392

6. DEVELOPMENT OF A METHOD FOR THE INSTRU-

MENTAL DETERMINATION O OXYOEN IN ORGANIC

COMPOUNDS CONTAINING NITROGEN, SULFUR,

AND I—IALOG'?INS, 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 COMPOUNDg|
H. M. Rosenberg and others. PB 181 339 4

8. SHUURY O ELECTROENTICEREDUCTION OF CARBON
D@ XD e hRpd e T and Y, Sl aer, AD 282 938

9. RESEARCH ON EYDROGEN EVOLUTION AND DISSO.
LUTION, M. Breiter and others., b2y 211

A0S Y INIVESTIGATION OF NOTCH FATIGCUE BEHAVIOR OF
CERTAIN ALLOYS . IN THE TEMPERATURE RANGE
OF ROOM TEMPERATURE TO =423 F, D. N. Gideon
and others. AD 286 480

11. FATIGUE AND DYNAMIC CREEP OF HIGH STRENGTH

Sd i indans ., . . Ehoarick AD 286 832
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