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45T - \ poll s pAac et raft on NASA's K arth-orbital and
- missions. The Boeing Company is to develop
the 3,4 000-kg \7, 500,000=1b) thrust first-stage booster.
- hoosler requires four huge, dome-like bulkheads,
(- ' 4 10 m (33 f&) in diameter. They are being fabri-
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minum alloy. Sheets used tO M ke the Saturn V
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eriments conducted simultaneously at Wichita ang

proved the hydraulic bulging method both
To perform this

Reduced~-scale exp
in Seattle, Washington,
physically desirable and

task, company tool makers

steel to build the dies and related fixtures.
weighs 535 tons ard I8 7.5 m (25 &) long. A series of hydrauli-
ps around the }){-?I"il’rlt?ti-"_?li‘::; of the dies are fJE‘Signerj

1) .

economically justifiable.
a2t Wichita used 170 tons of lli.f_{ll—strength
One die base alone

cally Gperated clam
to withstand 590 tons of presstre ( Fig.
When one of the big blanks is ready for forming, it is placed over
the rubber bladder on the convex die base. In the upper concave

die member, there is a p]s'iSf-i{: liner of the desired contour, When

the upper unit 1s lowered to meet the base unit, a series of notched

'I"l:r.;-n HH,.‘ ll}'r]I‘:HIlif; r;]-‘lrupi]'n_j 15;

jaws fit together at each end.
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activated, and approximately 2380 Kg (630 gal) of
into the bladder by a powerful pump. As the bladder expands,
it forms the aluminum against the plastic liner
105 kg/cm? (1500 psi).
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Fach pie-shaped gore segment is formed in two parts on separate
dies, then welded together. Even so, accurate results with metal
sheets of this size are not easy to obtain,
to be specially designed for uniform pressure and minimum shrinkage,

(Source: Data supplied by the Boeing Company)
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WEATHER SOUNDING ROCKET PROVIDES WIND, TEM-
PERATURE DATA. A rocket-sounding system for obtaining
weather data to altitudes of 76,000 m (250,000 ft) has been out-
lines by The Marquardt Corporation. The system (Fig., 2)
includes a separable payload launched by a rocket-booster ''dart";

.

a semiportable launcher is used to fire the '""Roksonde'" eithen

from the land or from a ship.

=y

The payload includes a self-contained instrument package that is
deployed at high altitudes and suspended from a metallized para-

chute. The radar-reflective parachute provides wind direction
and velocity, as shown in Fig. 2. (Other Roksonde models employ
chaff as a radar-reflector,) When the package is deployed, a

small thermistor, subjected to atmospheric temperature, varies in
resistance as the temperature varies. This variation is sensed

by an electronic circuit in the miniaturized telemetry system; the
information is modulated and transmitted to compatible radar tracking
equipment on the ground. ( Source: Data supplied by The
Marquardt Corporation)
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BALLISTIC RESKARCH, TEST COMPLEX NEARS COM-
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‘ research and test complex is nearing
anl}“ll"“”'l 2t the Air ]H‘nx'in,f_f_ (rround Center (;\p(}(_’j}, E glin
AFB, Florida, ['he facility will enable the Air Force to fire
pl‘ﬂ_.if-‘f{”"' al velocities reaching more than 12,300 m/sec (40,000
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The facilit) will make possible the study of damage that could be

Vg 18] vehicle and tiny particles of natural
or MAan- e space debris, \ fragment the size of a pinhead
*' can f*-\t-:ilj-.' penetrate a ].'-}?—CHL(U.S-i'ﬂ*)
thickne: { aluminum. Jevelopment of the terminal ballistic range
stemmed {1 . suggestion by Andrew G. Bilek, an ordnance
mechanical gineer working in the Center's Ballistics Directorate.

RBilek madi N unoilicial survey more than a year ago. He
siu } ANt Rale irawings of AN armament stratﬂaphere
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storage facilily. 'he proposed changes would not affect use of
the ar: | ' inal purpose--an armament stratosphere chamber.
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hardness of metals iHCI‘I}II.::;{_:, th;

CESS. As the strength and
of these metals increase; in machining today'g

eventually 1s confronted with some

mac hining difficulties
workman
by conventional methods,
the process is

refractory metals, the
metals that cannot be handled
though the metal may be machined conventionally,
often inefficient and damages the material's critical stress proper-

[ ven

ties.
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as discussed by C. L. Faust in the Battelle Technical HHeview

(VAT R 1 N L) Material stock may be removed with ECM,
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ILHiIIIL" electrical ClNIeIrgy Lo Pro-
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without mechanical tool action, by

duce a chemical reaction that removed metal.

an wluch‘if.nl]}' conductive material that is to be

T'he workpiece,
}]Llc—iifik'*' tl_!‘rl'llil'lc'll of

an anode connected to the

shaped, serves as
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A fi(.“‘ pD\-\-’Ul‘ sOource., rl‘llw ”I‘t‘lill“ can
Shélptﬁ:{i to =siV 8 the desired f!il‘t‘l__‘-ffiIIH‘IlHiLHl-lI u.'UIliuIII‘; 1 Serves
as a cathode and is connected to the negative terminal. Hetween

conducting solution that Supports

| -

the two separate materials is a

electrolysis by an applied emf flow that drives
external circuit and
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workpiece (anode) and away through the

power source to the '"tool" (cathode). Surface atoms leave the

workpiece in accordance with Faradav's [Laws:

L surface metal atom + anion (s) metal salt + electron (s)

1I'he cathode c aets e e .
e collects an excess of electrons; for the current to

flow A compar: ' '
: \rable : '\ reac cCurs
: parable and counter reaction occurs at the '"'tool"

(cslthude) surface:
_.-.} el .
<. cation + electron (s8) = atom

O make EC ‘actic: ]

I l e KCM practicable, equation 1 (above) requires an ample
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UpPply of anions to accept the metal atoms as ions, In a part

to be mad N P '
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pure iron, using an acid chloride electrolyte:
| ; Pl Bl — L . ,
e - L B FeC lo + 2 electrons
For a penetration rate of 0. 32 cm/min | 25 i
e 32 Wi (0.,268% iIn./min). & con.

trolled, rapi
apil E ASSi '
, pid electrolyte passage supporting a current d 3]
at least 150 amp/cm< (925 . Pt ¢ ' B
ed amp/in.“) is required, T'his condition
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is reCﬂl’IlI‘IlEI'ldEd for copper, iron, and titanium: for higher
tration rates, the required current density iHCI‘E!aEEE a: :’ . pene-
gunction of the desired time rate. Molybdenum requires ab;i?a‘;
200 per cent increase In current densitly over that given above
for copper, etc. However, most high-temperature alloys need

onlyi & 50 per cent increase in such current density. (Source:
Battelle Technical RE‘ViEW, January 1963) .

ACTUATOR ELIMINATES REACTION TORQUE An in-
ertially balanced actuator, which imparts no reaction torque to.a
space vehicle while positioning an appendage, has been developed

by Garrett-AiResearch, of LLos Angeles.

Called a '"Zeract Drive" (Zero Reaction), the new actuator in-
herently balances all inertial and frictional forces, internally in the
actuator as well as externally to the actuator. F rictional forces
are neutralized by counterbalancing and arranging internal compo-
nents, such as gears, and effectively trapping internal forces
within the power circuit.,

The actuator has applications where reaction torque from moving

., mass is undesirable. This reaction torque often affects the

sttitude or orientation of a space vehicle, requiring compensating
forces to maintain proper orientation. The new actuator eliminates

this problem.

Some applications for the actuator include orientation of spacecraft
antennas, solar array panels, cameras, and telescopes. ©Silze,

weight, and power of the device depend, as in normal electro-

mechanical requirements, largely on the mass moved, acceleration

.nd friction forces. (Source: Data supplied by the Garrett

Corporation )

GILASS FIBER USED TO BUILD ROCKETL CASTNGe  The

P and jointed glass fiber rocket engine casing in
has been successfully

UTC division president

Targeﬁt. segmented
the world, 400 cm (156 in.) in diameter,

fabricated by United Technology Center,
B. R. Adelman announced on February 12.

either by itself, with
longer solid-propellant

The case (Fig. 3) is designed to be used
end closures, Or as a segmented part of a
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rocket engine . T'he filament employed in
nough to reach from the FEarth to the
500 million km (372 million mi).

its fabrication is long

e Sun and back twice—--over

The company performed the winding of the case at its new filament
winding facility at Coyote, California. A number of smaller seg-
mented glass engines have been fired there by the firm in the past
year . The filament winding facility is capable of producing glass
fiber rocket engine casings of more than 6.1 m (20 ft) in diameter.
1t was built to support a two -year effort to apply the advantages
of glass filament-wound casings: light weight, low cost, and

<hort leadtime. Glass fiber filament-wound cases cost consider-
ably less 1o build than steel cases, both because the materials
nvolved are less expensive and because a facility for making
silament-wound cases costs considerably less.

Glass fiber cases welgh about 30 per cent less than steel cases.
As a result, it is possible to develop engines in which the usable
Prupellant accounts for as much as 94 per cent of the rocket's

total welght.

The basic process for winding glass fiber cases is relatively
simple. High-strength glass rovings, each containing some 250,000
glass fibers one~tenth the thickness of a human hair, pass through
a2 resin bath and are wound onto a rotating mandrel. A shutlle
guides the resin-impregnated glass fiber over the mandrel in high-
strength patterns that are continued until the desired wall thickness
for the casing has been built up (Fig. 4). After it is wound,

the casing is hardened and cured in an oven. (Source: Data
supplied by United Technology Center)

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.,

i. DEVELOPMENT PROGRAM FOR MICROWAVE RADIAT-
ING POWER SOURCE FOR SPACE VEHICLE TELEM-

ETRY TRANSMITTER, IL.. A. Roberts. AD 278 s G
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