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PRECAUTIONS AGAINST B A DR ITEAC IR EN Y PDISCUS S H 105N

The AEC is presently developing systems for nuclear auxiliary
power (SNAP) for the Department of Defense and NASA.,

t heat into electricity by either the thermo-
electric principle or by a turboelectric generator. The* AEC

has already provided two isotopic-powered thermoelectric genera-=
tors for the Navy's Transit navigational satellites. Future plins
include a joint AEC=-AIr Force effort during 1963 to launch the

These systems conver

world's first nuclear reactor into space.




A military surgeon in the AIir Force, Lt. Col. Charles 1.
D NN P hail . 5 #has concerned himself with the problem of ppo il
SNEENA S ]
tection for mankind as a result of this appllcatmn of nuclear &

to space.

Systems in Space Applications, "
several health and safety features were incorporated into the d

sign of the first two nuclear-powered generators. These inclygqy,

Dr. Barnes points out that

(1) Nuclear heat was derived from 1600 C Pu-238, whj},

emitted almost pure alpha. Because of the low gamma Cﬂmpﬂnent
no large shield was placed around the generator, and no Ehleldmg

was required for the personnel installing and checking out the
Personnel handling the generator Were

nuclear power source.
required to wear asbestos gleves to protect them from the Zeners.

tor's 93° C (200° F) surface temperature upon removal from the

storage container.

(2) A container was provided at all times for the Pu-238 i,
prevent human contact and inhalation, or either; to withstand the
shock of missile launch and extremes in pressure and temperatum
and to withstand fire, explosion, and impact associated with beeeter
malfunction. An experimental demonstration was conducted to Simy-

late trouble spots of launchings.

(3) U. S. launch areas are located adjacent to the Atlantic
and Pacific Oceans because the low population density makes

ocean 1mpe_ete an acceptable risk,
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Cap*e*@a;ﬂ:aﬁrér‘a}*e AFMTC has initiated several precautions of its

own againstetheohazardiof nuclear releases, such as: prelaunch
eavironmental Sam lee of air, water, soil, etc., were to serve
as references of é ackground radioactivity; a survey of the wind

patterns was made so that downwind dispersion of radionuclide
can be determined, if necessary; constant air sampling was
effected; health physicists familiar with alpha monitoring procedure
were imported from Air Force and AEC installations for the
launch countdown; an emergency evacuation plan was devised for
all personnel; and a nuclear recovery Air Force team was
alerted and on standby to recover the generator,

The safety concepts incorporated into reactor design are also
unique. The reactor will be launched "cold" so that in case of
a mishap at launch, the results should not be much greater than




what occurs to non-nuclear con
will occur only after 35 stable
Radiation from the re

lpOnents, Startup of the reactor
and long-lived O r bit

| actor operation will not be
the orbit path is unoccupied , At the

actor will be turned off and the

harmful, because
end of its usetul life the re-
accumulated fission products will

be allowed to decay during the balance of its orbital life.

T'he reactor is dDElgl’]ed to fiiE&SSUI’I’lbI{J and disintegrate when it

becomes heated by its reentry into the ]

fission products will be only a minute fr
and will not add m

varth!s atmosphere. The
action of those produced,
aterially to the contamination of arth, ( Source:
Paper presented at the 69th Annual Meeting of the Association of
Military Surgeons on November 12, 1962)

DIAMETER OF MARS REMEASURED,
optical interference caused by
surement of the planet's diamet
to date. A new approach wa

I.argely because of
the atmosphere of Mare, no*msse
er has been regarded as precise
S recently reported in Comptes
Rendus de I'A{::’.ﬂ,dernie des Sciences. At the Observatoire de
Panisii(Metdon )" AP Dol e and his colleagues used a double-
Image micrometer of high Separating power and the Pic du Midi
telescope. During the 1954, 1956, and 1958 oppositions, they
chose particularly favorable terrestrial conditions for observation,

In 1956, observations showed that the Martian atmosphere was
clouded by yellow dust; Corresponding estimations of the planet's
apparent diameter were about 30 kevn s (#1885 i) greater than in
Previous years. With the nNecessary corrections and on the basis
of over-all observations, the authors believe that the best value
for the equatorial diameter of Mars is 6790 km (4219 mi); its
polar diameter is taken as 6710 km (4169 fmmtf) Sl oy e danires
ments yield an average density of 4.09 (Earth average' = g, 920
IopE Vamsl st dlhe authors believe the planet probably consists of a
dense core surrounded by a less dense layer, thickest at the
equator. (Source: New Scientist, December 20, 1962)

S TARRBPISH HIGH-AT TITUDR NUCLEAR TEST EFFECTS
DIFS GRS S5 ("The following material is based closely on a

joint status report pPprepared by the U. S. Atomic Energy Commis-
sion, Department of Detense, and National Aeronautics and Space
Administration concerning the geomagnetically trapped electrons
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from the Starfish high—alt.itude nuclear test. The test involveq g

nuclear device in the megaton yield range detonated in the iolmspller
an altitude of hundreds of kilometers in the vicinity of Johnstoy Q
N, 191‘?-:*- E), n the Pﬂﬂific OC{:“.‘&H, at 0900 LTT

]

at
Island (17.0°

July 9, 1962.")

test that some particles mijgy

It was believed prior to the Starfish
However, the pre-

be ejected from the inner Van Allen belts.
dominant effect was found to be the injection of beta particles inte

the Earth's field caused by the decay of charged or uncharged
In this manner, a new electron belt is formeq,

fission products.,
but extending somewhat below the natural

superimposed upon,
Van Allen belts.

Data on the anrtificial radiation belt was first provided by the Injun
satellite; data from other satellites included the Ariel, Traac, and
Telstar. Distribution and persistence of the electrons injected by
Starfish as measured by the satellites are not completely consistent;
the measurements from different satellites disagree by a factor of
from 2 to 4. Although showing fluctuations up to a factor of 10,
the data provided by Telstar gave the most extensive coverage of
the new belt. However, the greatest fluctuations were at the
greatest distances from Earth where the artificial belt merges with

the natural one.

By August 28, 1962, contour maps were constructed from the
particle-detector data available. Maximum intensity appears, on
the average, at an altitude of about 4000 km (2480 mi); the elec-
tron flux contour of 109/cm3/sec is about 5000 km (3100 mi)
thick and extends 6000 km (3720 mi) in the north-south direction,
This peak flux is about ten times the highest maximum ever ob-
served in the outer Van Allen belt. The intensities in the natural
Van Allen belt, however, are even less known than those of the

artificially created belt,

Computed radiation doses of 2.8 X 1012 glectrons/cm</day for
the Ariel satellite and 4.5 X 1012 electrons/cm</ day for Traac-
Transit 4 B correlate fairly well with the rapidly falling power
available from the vehicles' solar-cell power supplies, The power
systems for these satellites were designed for natural radiation
and effectively had no shielding; this could result in a 25- to 30=-
per cent reduction of output, which could seriously impair per-
formance, or lead to the loss of useful transmissions before the




design lifetime had been realized. Telstar was equipped with a

different type of solar cell (n on p silicon, coated with 0.076 cm
(0.030 in.) of sapphire); the more conservatively designed power
supply system allowed Telstar to function correctly, although the
increased radiations were present.

With relation to manned space flight, the external radiation intensity
fhat' would cause a dosage of about 1" r to an astronatwi's skin, as
estimated, 1s '"well below the mission limit previously established
by NASA for the Manned Flight program.!" This estimation is
based on the observed distribution of electron flux from the stored
electrons of the Starfish test as applicable to the manned project
Mercury flights.

Although more electrons were trapped by the Starfish test than

had been expected, the increase in radio noise was about as
anticipated. Radio-noise observations made at various locations in
a spectrum from 18 to 120 Mc/sec showed the noise to be decreas-
ing with time; in August 1962, the rate was about 10 per cent per

week. With the use of special techniques, the radio noise will be
detectable at lower latitudes for some time, although "it is not a
significant problem to radio astronomy.!" (Source: International

Geophysics Bulletin, October 1962)

NEW TEST SERIES OF UNMANNED VEHICLES SCHED-
ULED FOR LAUNCH IN MID-=1963. The first of six non-
orbiting, unmanned test vehicles will be launched from Cape
Canaveral, Florida, about the middle of 1963, the Air Force

Systems Command has announced.

Officially known as ASSET (&ermthermudynamic/elastic Structural
Environmental Tests), the first program will last about

Systems
13 months,

ASSET will verify aerodynamic theories, vibration conditions,
materials, and design and structural approaches used in hypersonic
(five times or more the speed of sound) aircraft and advanced

reentry vehicles being developed by AFSC,

The primary purpose of the program is to correlate actual flight
test data with theoretical and ground test data. Configuration,
materials, component systems and recovery systems for ASSET
already have been studied and evaluated in ground facilities.
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L, acl vehicle will T]‘-.. a different trHjij‘L?th}f to give scientists various
2 v tha fal b S in s : . 5 i .
data in the field of reentry, lbach also will be fitted with a self-
vatruct svstem tha st : ; : : g it :
destruct system that provides for the activation of a liquid explosive

. *': " = ,‘L' , . % '.; % - 4 % .| . r
if the vehicle deviates from the planned trajectory.

'he system was Incorporated into the vehicles because command

destruct from the ground is innpu:—faih]w upon reentry because of
the ion sheath or atmospheric | \2yer surrounding the wvehicle at
that time. Such was the condition that made communications im-
possible ing the reeniry of NASA's ]*“1'*1{_:-11rJS}1ip . and Aurora
7 space capsules, | Source: A\ F'SC news release (USAF))

NEW CORK COMPOSITION PROTECTS MISSILE COM-

PONENITS FROM HEAT, A new material for protecting ex-
perimental missile engines from heat has been developed by the
strong | v mpany, Known technically as an "ablation"
terial, 1t 1} . Sspecialized cork composition that absorbs aero-
iynamic oOor exhaust heat; it forms a tough char-layer or protective
outer skin, whi 'radually "ablates!" or erodes.

: OTK mposition 1s being produced for experimental third-
slage engines I the Minuteman (Fig. 1) as well as for the aft
ome of experimental second-stage engines of the Polaris, On
the Minuteman, the material protects the engine, fuel supply, and

r porti {1 ' heat caused by atmospheric Iricuon: on
the Polaris, it is used to protect the engine from exhaust heat.

" e = U (%= = ~Ork hk.;:_puri!’iun iu H‘a* pl‘ublulu L}f at:rod}'naxnic

heating ca e traced to the natural properties of cork, which
burns and conducts heat very slowly, The material will absorb
large amd is of heat over a broad range of environmental tem-
peratures and transfer it very slowly towards the areas to be
protected, 'he use of cork also results in weight-saving.

Manufactured under rigid specifications and control, production of

s when prime cork is ground to an exact particle

the material begins
size, It is weighed, blended with special binders, and baked in

sheet molds by a dielectric heating process. Finally it is cooled,
cut, and sanded to precise uniform thicknesses. The binder com-

ponents can be varied for usage in many other heat insulation

applications, An adhesive has also been developed for applying

the cork to missile engines.

Cork Company)

(Source: Data supplied by Armstrong
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S H-VACUUM

LI RR_TON PUMP ANNOUNCED.
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Vvacuum = O

1-vacuum getter-ion pPump is
1_"}"\!,._"'1*--:1ti'~,_}11- 11'.1‘;lt}"l a

free of organic vapors,

.nd high reliability or

T.i\'i" 11:1" -:___-":_‘_: 1]-'.-:": t"ffi.k:i!:'lltlx_

announced by Consolidated
| _ . cCapacity for Pumping air at 100
he pump 1s particularlyv us ' et

y useiul in applications requiring
continuous pumping, ultra-high
fail-safe features.

'1‘:-_}“1 ‘t ]‘1'1.‘;‘,.’. :} t‘

— "11-::‘1 L"i. : 1 =1
unique triode design and can handle

as slotted-cathode diode pumps,

. antv=five times as effici r as : :
and tW enty-=11ve ¢ elllCclently as diode pumps with plane
Catt‘lJL‘ltﬁS'

: . = ™ ] T roa1rv s - i . .
The deVI1CE covery Irom short-duration, high-pressure

— L1 . cidl D UIIlD - — 'n,\.]r‘__': - .

gas loads, : : : ¢ Speeds 00 per cent to 100 per cent
-reater | ‘S raled sSpeed I0r <-or 3-min periods.

§ o . T ‘-.__' T — .f' . 'y = .'1;‘-“* - -
\l1on 1S automauc I1or eiflicient operation during pressure

‘eaker provides protection against shonrt

cei tal exposure to high pressure. ( Source: Data

.......

( solidated vacuum Corporation)

\. GUN FOR CO», WELDING OF THIN GAGE
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w and improved air-cooled welding gun--designed
p transfer"” COo welding of thin gage metals--

iction Company. T his new manual
ities well suited for automotive and other

y - t welding gun has a 60-deg '"gooseneck!" design.
ight, reducing operator fatigue through the ease of
. It welding locations. For greater flexibility, the
.wve been extended to 3.6 m (12 ft) in
L\ NUAL & N ( n handle 3 :'_-'tc:‘t_‘l wilre s1zes U.OTC-),
1 7 (0.030. 0.035, and 0.045 in.) in diameter,
L & p d reverse polarity at 100 per cent duty
I'c \ta supplied by Air Reduction Company, Inc.)

PORTS AVAILABLL. The following listed

yports can be requested through the NASA library,

-
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NOTE: T'hose reports with an AD number may be on file
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,
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1, RFRLIGHT SIMULATION OF UORBITAL AND REENTRY

VEHICILES P art lI--Aerodynamic
for Six Degrees of Freedom Simulation
AD 282 995

e. SINGLE AXIS ATTITUDE RECULATION OF
ATMOSPHERIC VIERICOLES "% A FPeters, V. J.
Kovacevich and Dunstan G raham., Al 277 221
TECHNIQUES FOR ANALYSIS OF NONLINEAD S A o P
LUDECONTROL S% STEMS FOR SPACE VEHI( |
Volume II, T'echniques for Analysis and & ynthesis of N
linear Control oystems, E. I. Ergin and others, A D 282
805

4. TECHNIQUES FOR ANALYSIS
FTUDE CONTROL SYSTEMS
Volume III, lxamples of
Attitude Control > ystems,
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< TRANSFER OF I'RAINING WITH SIMULATED AIDR( \ |
DYNAMICS: [-Variations in Heriod and Damping of the
Phugoid Response, F. A.. Muchler and others. AD 278 627

6. TRANSFER OF TRAINING WITH SIMULATED \IRCRAF
DYNAMICS: II-Variations in Control Gain ind P hugoid
C‘Luructeristic:‘. . A. Muckler and others. A D 278 613

‘e TRANSFER OF TRAININGC WITH SIMI LATED AIRCRAF I’
DYNAMICS ; II1T-Variations 11

1 Course t‘x.:::ﬁ}.‘.rl:-xit‘. and
:'ss.I'I'lplltUdE, J:‘L. A .\ILIL‘LI{'I' and LJI?.{*I'H. Al 278 6 ~

8. LINEAR OPERATORS FOR I
R. E.:Lane: AD 278 143
5. MULTIPLE INTEGRATIONS ON A
COI\JPLTTHH, Arthur Hausner. AD
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