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opace scienlists at Lockheed Propulsion Company have announced the i':

SCIENTISTS DEMONSTRATE CONTROL OF SOLID ROCKET MOTORS. | 1l
ichievement of controlled extinction of a burning solid-propellant rocket B

| i B 'I

motor. 1his had been done four times at the time of the announcement. ! ’-;i|
- xﬁﬁ

For many years it has been commonly believed by all but a few rocket E E-""
experts that a solid propellant motor, once ignited, would continue to |
burn and to consume all the propellant. This belief has limited the |
vistas of solid fuel adherents because it has been taken for granted 1
. : il

that solids cannot be H[Ulj[}t‘[i, restarted, or thrust-modulated. But a ﬁ AR
: 3 X . . | R

team of NASA, military, and industry specialists have continued their .
attempts to solve the problem. R ] ir
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BLDR ADOLLOAR designed to land on ground or water, using three giant para-
chutes for soft landing.

Numerous Apollo drop tests are scheduled for the pendulum. Some are for the
study of how water impact affects the spacecraft's dynamic stability, crew
system response, and how well crew couches absorb impact. Information
obtained from instruments contained within the spacecraft is relayed and
recorded on oscillographs and magnetic tapes for scientific evaluation. The
information is being used to confirm and define the design for the crew couches
and to dete rmine how other spacecraft equipment will withstand the shock
imposed 1n landing. (Source: Data supplied by North American Aviation, Inc. )

CHARGE DRAG STUDIED ON ORBITING DIPOLE, Six dipoles, fabricated from
:iéoﬂ,u ~diam tin wire, were placed in an Earth orbit from a parent satellite in
1962 to determine what effect charge drag would have on the over-all drag of
such objects in space. The 34-cm (13-in. ) long dipoles, with 2 diam of

0. 043 cm (0.017 in. ), were injected in a near-polar, near-circular orbit that
averaged 3100 km (1900 mi) in height.

Observations by radar at the Moorestown, N. J., RCA facility over a two-
month period indicated that the dipoles, which were continuously in sunlight,
experienced a decrease in mean altitude of less than 0.3 km (0.19 mi) per
year because of chargedrag. As no systematic change in mean altitude is
distinet from experimental results, the actual drag resulting from the satel-
lite's net electrical charge interacting with its plasma environmnent may be
far less than the experiment shows.

By using an approximalte s¢aling law, scientists found that the corresponding

upper bound on the altitude decrease of the dipoles is about 90 km/yr (56 mi/yr).

Additional assumptions concerning the plasma led to the establishment of a

0. 6-v upper limit for the average electrostatical potential of the dipoles during
the experiment. This 0. 6-v charge would lead to the 0.3 km/yr (0.19 mi/yr)
decrease observed above. (Source: Journal of Geophysical Research,

April 1, 1963)

NEW SOLAR TELESCOPE PLANNED. A new solar vacuum telescope to be built

at the Air Force Cambridge Research Laboratory, Sacramento Peak Solar
Observatory site in Sunspot, New Mexico, 18 planned by the Laboratories.




Design concepts for the telescope were established by AFCRT, -lLH'if‘ntth,

Dr. Richard Dunn. The unique telescope will have a total vertical length of
100 m (328 ft), of which 61 m (200 ft) will be FIH“L”lh.}.:,ruufhl level . Thig basi
configuration suggested by Dr. Dunn is subiject to mnrhin':it_mﬁ on the huHis of
the detailed engineering and design study to be conducted by Charles W. Joneg
Engineering of Los Angeles. The above-ground segment will rige 39 m (128 ft)
above the highest hilltop at AFCRL's existing Sacramento Peak f”l:-ﬂ-rmtmjy,
which is situated at an altitude of 2800 m (9200 ft) In the Sacramento Mr;-untains
in New Mexico. With the completion of the new t £ COope the H;H‘r‘:imr-n{” pfiﬁk
()1}51_11“1';1[11]'}', :lll‘l‘lhl}' o IHHJH]' solar LCSCAI'Ch cont ', will in'f'nrn{. one of thﬂ
Mmost (*Un]plt‘t{‘ ILHL‘”[“UH in the world for thi LAY O} olar ;”H*IIHH][\-”“_

Plans call for the 1‘Hl1lf‘llt‘111'.“: OI the new telescope Ix Llore the next period of
maximum sunspot activity. Following s ‘mal 1l-year cyele. sunspot
| reach maximum

i i
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activity, presently low, will begin {
intensity by 1970.

The new f;u‘iliI}' 18 closely linked to the nai ' PACe programs. Of prime
concern are !li;ii—t‘é’]t'[*;_x DIOLoNn shower £ LI Sun DOL ;“-1;11;'1[“.5'
These showers provide a great potenti | 0 in space and degrade
electronic equipment. The studv of . lerist LU N the surface of
the Sun '.‘:1‘111]}_: rise to these s nowers v - : UL emphasis. From T,hese
studies . AFCRL scientists h e 1O exl 1 e r | e which Lflr.'_'-, can pre-
dict the onset o1 proton showe 'S, ' ’_ present time can be made

with considerable dccuracy over a fiv

T'he exposed, above-ground porti [ the telq Pe Wil consist of a truncated |
C(Hlt*-ﬁh;ipmi Lower and associated DOTratlor ing \top the ower will !E
be a rotating turret for tracking the Sun in eles § did aZzimuth., Light from I
the Sun wil] PaSs through a quartz wi . ANg & 76~em (30-in. ) aperture

onto flat mirrors aounted in the turret. The 'rors will direct the light

down a long 98~m (320-t) tube to a O At the bottom where it

-

will be redirected upwiard to aay one of five wservation ports in the associated
ground facilities.

Two design features should give the lelescope vACeplonal flexibility and reso-
lution. The first is in the ounting of the optical s stém. The entire optical
System, ”1(-'111'[11”,‘.3,' the 98-m {J20=11) nerior tube and dassoclated instrumentation,
will rotate a8 the Sun is tracked,. This system will w elgh dpproximately 150 to
200 tons,

..“._




The second feature is that the optical system and associated instruments will
be placed in a vacuum, T'he purpose of the vacuum is to eliminate air turbu-
lence. Turbulence can greatly affect the resolution of the telescope. An
added advantage of the vacuum is the elimination of dust from optical surfaces
that would degrade resolution and sensitivity.

In addition 1O research leading to the more precise prediction of dangerous
proton showers, the new telescope will be used for research on a range of
solar phenomena. Solar activities have a profound effect on the Earth's
weather, and on communication and detection systems. AFCRL scientists
hope to obtain a clearer picture of solar-terrestrial relationships. (Source:
OAR Research Review, May 6, 1963)

NEW "l"l-'.t‘_!f;‘\}t_,:'t' E PROMISES COMPACT, HIGH-SPEED MEMORY DEVICE,

- - i e E S S

A new magnetic memory device that resembles a miniature waffle iron in
appearance has been developed at Bell Telephone Laboratories (Fig. SEE TN
ha s one of the shortest storage paths for a single bit of any magnetic ﬁemow
device: the structure is extremely compact, and can operate at high speed on

low input power,

The new memory will be particularly useful for large-capacity, economical
stores operatling al read-wriwe t‘}.t‘lt‘?’i of less than a iU sec. It looks prc:-rnising
for computers and switching systems that now use ferrite cores and thin films.
The basi« {fle-iron" device consists of a base plate made of a high
permeability lerriie in which a grid of slots is cut, leaving a regular array of
rectangular posts. This gives the su rface the appearance of a miniature waffle
L ron.

Preprinted wiring patterns, a sel for the read-write and a set for the digit-
sense wires, are placed in the slots. An overlay of square-loop magnetic
material ¢ such as a type of permalloy) is laid across the tops of the posts.

Information is stored in the overlay material between the posts in the direction
of magnetization of the magnetic flux. The width of a slot is the effective
length of the magnetic path in the storage material. The high permeability
base and the square-loop material connecting a pair of posts form a closed
magnetic {lux path, One type of wallle~iron memory has posts 100 mils long

and 30 mils wide and a slot width ol 3V mils (1 mil = 0. 0254 mm Or 0. 004 in.).







Both destructive and nondestructive waffle=iron memories have been built.

4 single magnetic material: non-

WO magnetic materials -- one for
storage and the other for sensing. When a

Destructive memories use an overlay of

destruc tivi memories use an nx'vrl;w O1 1

nondestructive memory is read,

only the sensing material i8 switched: thus the memory can be Interrogated

indefinitely without affecting the stored Information.

1 : | - % 11 ]' . - 3 - 5 i 2 .
Another form of wallle~iron memory, called the cubic, has been developed in
1y

the company’'s laboratories. The cubic structure allows both the selection

1 . §= i ".--.1| 1 : 3 F : e - ! ¥ J | o ”
and sense wires 1o jollow siraight paths instead of weaving around the posts as
in the other wallie~iron memory. Also. because these wires cross each other
at right angies, a4 puls« ‘;:'.mr]m;: down one wire will not induce :.1;;11r¢:(:i:1h]f:

current in the order, thus improving the signal-to-noise ratio. The cubic waffle

iron memory has a very lasi read-write cycle; it can be made very small and

N I:'{ . \ 1":||

One experimed Al memory matrix ot the [".ji'lii." I",'[J!‘ i'].'i:-i ol (‘.’ip:i('it‘i\,' Of 125 U_'U[‘fl:.:‘.’
allowing bits per word., It has a read-write cycle time as fast as 200
nanosec. Ll he | ._,'_.'..._. polished ferrite base il:Jill‘ used in this "’if.‘i"’niﬁ_‘;ﬂ is slotted

P ] —p—— " o 1 - . T ; | lfj | i

o {01 a gri . i 810Ls, each 10 mils deep, and each spaced 15 mils
1 4 - P s §s ] L | : . ¥ ™~ 2 #
apart. 11 MALliX D4as a slorage density of 1100 bits/6.45cm” (1100 bits/

| e mil L widih, combined with an overlay material that has a

NigH swilching ihres , KAVEeS fast swilching with modest currents. (Source:
Data supplied by Bell Telephone Laboratories

ATLAS MISSILE PERFORMANCI .ﬂl'}-ihl,'t_fjl.f.__li_li. The evolution from the first
:‘._L_.‘-__:'_.‘. _ UC missiie that was unsuccessiully fired June 11, 1957, to the Atlas
21=F 18 Lthe result I research anad s ‘.f".-a;i,':.t'.\t in all philﬁt':’u of the missile

syslem. 1he AUas lest program, reviewed in Aviation Week ( February 25,

1963) by George Alexander, enumerates these important advances: (1) 0. 032-in.
agirirame, basically a stainless steel balloon relying on gas pressure for

rigidity; (: taminant control in liquid oxygen systems; (3) early exploration
[ problems in staging: timing, hardware clearances, shifting center of gravity,
light control response and adaptability; and (4) handling of liquid oxygen to

¢ geysering by using last-moment slug-filling to load the tanks. Of 87
research and development Atdas vehicles, 10 were classified as failures and

The following charts, compiled from information in Mr. Alexander's article,
IHustrate the differences in each series and the development of the Atlas system.
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ATLAS D SERIES

( I {1{-D, Jul. 8, 1959 40-D. Dec. 18, 1959 60-D, Jul. 2, 1960 \
|

14-D. Aug. 11, 1909 13«<D, Jan. 6, 1960 32-D, Aug. 9, 1960 |
17=D. Sep. ] 1 059 M-D., Jan. 26, 1960 66-D, Aug. 12, lfJ‘:JfJ:
18D, Oct. 6, 139538 19=D, Feb, 11, 196 16-D, Sep. 16, 1960
SUCCESSES e2-D, Oct, 9, 13950 }2-D, Mar. 8, 19 719-D, Sep. 19, 196U
26=0, Oct, 29, 1300 6=D, May 20, 19 71-D, Oct., 15, 1960
28=D. Nov. 4, 1959 =D, Jun. 11, 19 55-D, Oct, 22, 1960
{1 5=D. Nov. 24, 13909 2-D. Jun. 22, 196 33-D. Nov. 15, 1960
l 31=D. Dec. 85, 1909 27=D, Jun. 27, 1906l 90-D, Jan. 23, 1961

}_,.H_. -
PARTIAL SUCCESSES 7-D. Mav 18, 1959 D. Jun. 6, 1959

i) ! 14 ' 3 Al 14 1 Vi
FAILURES 1 Wi =
: ™ l.}, \ 1 1 |

b— & . _— S
[he weapon was declared operational alter the successful launching and 4500-naut-mi

{light into the Yacilic ol 1 2-D. conducted by a SAC crew.

o

Weight of the airframe and of all airborne sysiems was reduced beyond the original |

ACHIEVEMENTS design when the A, B, and C series revealed that these improvements could be

; . 5 e ‘ made .*-::114'1}. This over-all improvement, plu:—-'- II”HpI‘LH'L‘IHL'I’it::i in the RDCkQEd}‘HE‘
engines, was translated into greater range and heavier warheads.

Strategic Air Command crews have launched 29 Atlases in training exercises with 20

| successes, 5 partial successes, and 4 failures.
|
BOOSTER | The MA-2 engine, producing 155, 000 1b of thrust was used. The booster shared a

JEZ{"JC'JII\TI'Z common pump and lines.

54-D. 60-D, 66-D, 76-D, & 71-D) flew the Arma all-

—_ e m——— - —

Seven Atlas Ds (42-D, 28-D,

ACCURACY & inertial guidance system for evaluation purposes preparatory to E-series testing.
GUIDANCE The radio guidance system ~onducted the first flight open- and the last six
SYSTEM closed-loop; D missiles struck within { naut mi of targets with a frequency

above 807%.

LIQUID OXYGEN

The topping 'thod was used.
HANDLING e topping metn was
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ATLAS E SERIES

9-E, Feb. 24, 1961 25~-E, Oct. 2, 1961
12-E, May 12, 1961 30-E, Oct. 5, 1961
SUCCESSES 18-E, May 26, 1961 39-E, Dec. 1, 1961
22-E, Jul. 6, 1961 36-E, Dec. 19, 1961
21-E, Jul. 31, 1961 40-E, Feb,13, 1962
J=-E, Oct. 11, 1960 13-E, Mar. 13, 1961
PARTIAL , ¢
SUCCESSES 4-E, Nov. 29, 1960 16-E, Mar. 24, 1961
& 8-E, Jan. 24, 1961 26-E, Sep. 8, 1961
FAILURES 17-E, Jun: 22, 1961 32-E, Nov. 10, 1961
E-series was the first Atlas to carry the square autopilot instead of the round units
flown until then. So-called because of the external configuration of their enclosing
canisters, the square unit was miniaturized and mostly solid state; the round
autopilot included a number of vacuum tubes.
ACHIEVEMENTS e g i _ . 1 5
Because the hydraulic fluid was leaking from the poppet (rise-off valve) during the
booster operation, leaving no hydraulic fluid to drive the sustainer around its |
gimbal block when BECO occurred, a unidirectional-flow valve was placed
upstream of the poppet, and additional insulation was wrapped around hydraulic |
lines. |
. —
First Atlas series powered by Rocketdyne MA-3 propulsion system, producing 165, 000
BOOSTER Ib of thrust and contained separate and independent turbopump and propellant-feed
ENGINE lines and were designed for greater accessibility and maintainability., The series
7 g had no rough combustion cutoff (RCC) device as was used on research and
development vehicles.

ACCURACY & _ : : e
GUIDANCE Guided by American Bosch Arma Corp. all inertial system, the series landed within
SYSTEM 1. 5 naut mi of Atlantic Missile Range targets about 80% of the time.

’_ Slug-filling method was used: rapid transfer of liquid oxygen from storage tanks into
LIQUID OXYGEN the missile by helium under high pressure, wailting until the last practical moment
HANDILING in the countdown. Chill-down times and boil-off are reduced considerably, and

§ geysering is reduced.




ATLAS F SERIES

- , s ————
2=F. Aug. 8, 19061 R-F, Sep. 19, 1962
4= \\' \ ., “Tah d = ' 1! YbH.
SUCCESSES : I‘. W, &&; 3 ] 14 - Oct. 19, 19062 |
-F., Aug. 19, 19062 16-F, Nov. 7, 1962 |
21 Dec. 5, 1962 |
T S R, . it |
PARTIAL SUCCESSES 5-F, Dec. 8, 1961 6-F, Dec., 20, 1961 : |
s AR A R N R Co | i |
FAILURES {1{-F, Apr. 9, 1962
| DS oot This series was emplaced in a concrete silo and raised to the surface by elevator for
| ACHIEVEMENTS -~ o | , _ , o
| launching, which was the only difference between 11 and the E-series.
IT e R i it i LTS N B e
y | BOOSTER The MA-3, producing 165, 000 1b of thrust, was used. Each engine had separate and
LA _
e ENGINE independent turbopumps and propellant-feed lines.

= . 2 == e —— —

- —— . ———— —— e ———— e —— = - =

ACCU 4 . . ‘ Sew : . . o
GSTSDA?CCE? | The all-inertial system, landing within 1. 5 naut mil of Atlantic Missile Range targets

SYSTEM about 80% of time, controlled the flight.

LIQUID OXYGEN

HANDLING Slug-filling method was used.




HISTORY OF ATLAS TESTING BY SERIES

than specified.

*Testing of System as Cﬂmﬁlt*l{:..l';.nli-

dynamic forces |

4 — ' : :
SERIES A N | |
4 successes 6 successes J successes 27 sUCCeSS8OH
4 failures 2 partial 2 partial 2 partial
RESULTS SUucCCcoesscs BUCCCHBCE HUCCr8s86tg
2 failures 1 failure  failures
WO S-S 4 !
Over=all Test perfor- Demonstration
performance & mance of J- ol both Gk
compatibility engine propul- guidance syvstem' ,'
of the booster sion system & aeccuracy & relia
engines, auto- boosters; bility, & the
pilot system & Evaluate nose accuracy ol rangi
airframe, in- cone separa- safety procedurs
OBJECTIVES cluding the | tion mechanism; & equipment.,
pneumatic, hy- | Determine
draulic, & performance of
electrical radio command
systems. | guidance;
| Evaluate exper-
| imental mono-
propellant
dCCCS80ry power
supply package.
ittt i I
600 naut ' 6 programed J800-4300 AVO A
RANGE mi | 2400-3100 naut mi programed
| naur mi 0 naut mi
Z programed
209500 naut mi
Pressuriza- T Development Proved Atlas Welght of
tion in the | of in-flight could b« :II,' s &
| oil reser- | tank pressuri- flown closd i rhorn
VOIr; ! Zzation sysilem. populaled y s len
Aerodynamic arcas with educe
| heating | . RIS
ACHIEVEMENTS | problem Anti-aloal B Bamas ot
solved: | o i
4 Dallies i ¢ riial
f’rmfed :iirl; | propellant S
rame cou tank s —y
withstand more Lighter gag: Used to train

alrirame s 1N =AL IF'U"Ww S

Readjustment Weapon declared
IJ! 1]]"

fuel proportions.
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TECHNICAL REPORTS AVAILABLE. The following listed technical
can be requested through the NASA library, M-MS-IPL, Bldg. 4481.

i
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10.

11,

NOTE: Those reports with an AD number may be on file in the local DDC
branch in Bldg. 4484. Readers can save time by calling 876-6088 and
if such reports are available before ordering them through NASA.,

inquiring

A STUDY OF HUMAN PILOTS' ABILITY TO DETECT ANGULAR MOTION
WITH APPLICATION TO CONTROL OF SPACE RENDEZVOUS, R. F.
Brissenden. NASA N-63 10626

HUMAN ENGINEERING CRITERIA FOR MANNED SPACE FLIGHT:
MINIMUM MANUAL SYSTEMS, D. K. Bauerschmidt and R, 0. 'Beseco.

AD 288 513

THE INFLUENCE OF PRECESSION OF EARTH RENDEZVOUS ORBITS

ON LUNAR MISSION REQUIREMENTS, W. R. Wells. NASA N-63 10329
HYDROGEN-OXYGEN PRIMARY EXTRATERRESTRIAL (HOPE) FUEL
CELL PROGRAM, A. Frank et al. AD 291 621

DIRECT ENERGY CONVERSION AND SYSTEMS FOR NUCLEAR AUXILIARY
POWER (SNAP), S, F, Lanier and H, D, Raleigh. TIS 3561
COMPARISON OF HIGH ENERGY RATE (DYNAPAK) AND CONVENTIONALI
EXTRUSION OF REFRACTORY METALS, D. G. Rabenold. AD 288 019
THE EXTRUSION, FORGING, ROLLING, AND EVALUATION OF RE-
FRACTORY ALLOYS, D. R. Carnahan and J, A. Visconti. AD 290 630
EXPERIMENTAL PERFORMANCE OF AN ION ROCKET ENGINE USING
A RECTANGULAR-SLAB POROUS-TUNGSTEN EMITTER, R. J. Cybulski
et al. NASA N-63 10327

TRANSITION AND HOVERING FLIGHT CHARACTERISTICS OF A TILT-
DUCT VTOL RESEARCH AIRCRAFT, H. L. Kelley. NASA N-63 10200
DEPARTMENT OF DEFENSE, REFRACTORY METALS SHEET-ROLLING
PROGRAM, AD 288 127

FUNDAMENTAL AND APPLI ED RESEARCH AND DEVELOPMENT IN
METALLURGY. NMI-2107
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