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- 1. Operation: Busy Tournament

Event Predicted Actual
Lift—off i 140022310 P3T 1735:01,32 PST
BECO Command T + 128.74 T+ 128.80
‘Staging T + 131.74 T + 3131.91
SECO Command T + 301.72 T + 300,94
Shroud Jettison Command T + 307.72 T + 306,95
VECO Command T + 314.72 T + 313.94
Separation Command T + 317.72 T + 316.91
Retrofire Command ‘ T -4+ 318,02 T + 317.25°
SV-5D Terminal Guidsnce Initiate . T +1380. Not Achieved
5V-5D Ballute Deploy T +1653.7 T +1686.5
SV--5D Main Chute Sequence Initiate T +1737. T +1738.7
SV-5D Air Recovery T 42760, T +3000 (approx.)
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2., Range Opergtions Number: 7845 _
3. ZLaunch Time: . 1735:01.32 PST from SLV-3E, Vandenberg AFB, Calif,

L. Countdown History: The first countdown (18 April) was aborted: because of
an SLV-3 vernier engine # 1 hydraulic leak. The second countdown was initiated’
at 0800 PST, 19 April, Four holds were imposed for the following reasons: y
1) ab/c completion of work on vernier engine replacement and subsequent checkss
2) adjustment of the countdown clock; 3) recalibration of Mark IT radar angle
bias; and 4) excessive upper air winds in the launch area. Total hold time

vas 185 minutes. o '

5. TFlight Performance: SLV-3 performance was satisfactory. The SV-5D suc-
cesgfully demonstrated maximum crossrange (700 n.m,) maneuverable flight and
was successfully alr recovered by a JC~130 at 1825 PST. Boarding time was’
23 mirnutes. The range tracker (T-AGM) and two of the four range telemetry
aircraft reported acquisition of useable telemetry and/or tracking data. A1l
acquisition alds in the terminal area acquired the SV<5D and provided the
TRADEX radar at Rol Namur with pointing data; however, TRADEX failed to

acquire in time to transmit ground guidance commands. Nevertheless, the

on-board guidance system enabled the SV-5D to {ly a near-nominal trajectory,
and all recovery sequence items were properly performed. Predicted and actual
event times were as follows: -

Chief, SLV-IIT Boosted Systems Office

TEETE T TS U T L S i g e i e



umr Gloukov, Aeroﬂot repre mta-

Ctive in the Netherlands for ‘two yézirs,

ldst: week. ‘was ‘expelled from that. .
icountry After bc:hg accused by the

.Dutch of engagi
: I ly had-
B ﬂt) rcpreSematlve in she Umte

demén effort on its Modcl 261

composnc VTOL alrcraft Wo:k




:iiu
I
Ly
we
-ief-
nd
fiis
e
ad
i
in
an
n-
up

Space Technology

By B. K. Thoimas, Jr.

Washinglun-Air Force is shifting into the manned fight phase of its expanding
Vg bady reschrch program following the successful performance of the
vianned Prime :ve]u'c]e tests. First manned SV-57 lifting body will be rolied out
ST :

iHoted low-speed tests are scheduted to hegin in August when the Martin S§V-5]
Hing body research program, following the successful performance of (he
woacted SV-SP will begin next year, after wind tunnel tests.

The unmanned! vehicte flights were
w smecesful that the fourth and last
 tighis were canceled. The third
anh ol the SV-5D by a USAF-Gen-
S wal Dynamics Atlas SEV-3 vehicle was
made fom Vandenberg AFB in April
fwsst Cover June 19). The 8£60-1b.
saytoad reached an altitude of 600,000
fand w velocity of 26,000 fps. It dem-
- estiated crossrange maneuverability of
- wproximately 800 naut. mi. on either
wde of Qs initial trajectory,

Deceleration of the Martin vehicle
Lpeeds below Mack 3 and stabiliza-
Fown during descent was accomplished
sih o Goodyear Aerospace 4-ft.-dia.
tadlute. For the first time, a large para-
- shule with un erectable cone was used
3x enable mid-air retrieval (awasT June
Lp. 1071,

The SV-S§, displayed at the Paris
s how (AW&ST June 3, po L7), will
woesaliniied as a trainer and will allow
phats 1o take off and land under their
" own pawer in a lifting body vehicle.
The SV-51 will be powered by a
- ran & Whitney J-60 axial flow jet cn-
pee producing 3,300 th. thrust.

The 5v-3D vehicles, as part of the
Pame project, were designed 1o simu-
Wit reeatry frem low-earth orbit with
2 lizdrag ratio of 1.2 to 1.4 {AW&ST
May 16, 1966, p. 67). The project ob-
semes included:

* Acquiring heat shield and aerody-
mmic data,

* Demopstrating  accurate guidance
ol the vehicle to the recovery point,

» Demonstraling crossrange maneu-
wing of 700-800 naut. mi. in either
dowction from the re-entry footprint
Cawr. or o total available ranging
farameter of as much as 1,600 naut,
ni
@ Demonstrating successfui recovery
o the 1est vehicles,

On tae first Prime Hight in Decem-
W 1966, only in-plane (pitch-roll)
wmanuvers  were  performed,  Limited
dowiange maneuvering was conducted
danag the second fiight last March. On
wih these flights, the test vehicles en-
kind the recovery zone but were not
reovered due to malfunctions in recov-
3 subsyslems, according (o Cal, C. L.,
Aaiiite. Spacecraft Technology  and

Advanced Re-eniry Test program di-
rector,
Probably most significant with re-

Jet-powered SV-81 (above) is powered by a Pratt & Whitney J60 engine producing
3,300 Ib. thrust, itis being evaluated as a lifting body trainer. Rocket-powered SV-5p
(below) is scheduied to be rolled out this week at Martin's Baltimore plant, Power-
plant is a Thioko! Reaction Motors XLR-11. The SV-5P will be used in manned lifting .
bedy tests up to 100,000 ft. altitude starting next year.

USAF Nears Manned Lifting Bod ly Tests

spect to developing a satisfactory ma-
euvering re-entry vehicle was the per-
formance of the Martin-developed ah-
lative heat shield used for the Prime
flights.

Post-flight inspection of the vehicle
and performance during the flights con-
firmed that the highly fexible honey-
comb structure, combined with an el
tomeric silicone filler, performed as it
was designed to. Charring and flaking
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rgy is being expended right now — the
v heat cxchanger or pneumatic valve,
tyet off the drawing boards. Engineer-
‘tics, heat transfer and thermal output
Wis country’s leading aerospace manu-
w—and can expect again on their next
. This reach extends from new de-
selepment, testing and performance
dfactaring in production quantities,
heat exchangers, heaters, duct joints,
itrols or regulators see fanitrol. We
Al enjoy talking with us, We talk the
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- plate  environmental

namic characteristics of the
Heat shield weight lost due.t ;
was about 20 Ih. less than g
Although surface tempera
ing entry reached 3,000F, thé,
ture of the aluminum sub-structi}
neath the heat shield materiallid}
exceed 300F. The evaporatijy

using wet wicking materials
internal temperatures to abouy

Booster Separation :

Separation of the booster i3
SV-5D on the third flight did }id
part any discernible perturba
the test vehicle, and the sta‘
and re-entry orientation were p
as programed, according to proj
fictals. -

Roli, pitch and yaw contr
for stabilization and maneuverigle
side the atmosphere were pros
$ix nitrogen cold gas reaction
ers—three on cach side of the.
head of the SV-5D. )

Vehicle guidance for the CF,
maneuvering was provided by,
board pulse-balanced strapped-
ertial guidance system. Perfor
this system placed the vehicid
recovery window, subsequen
crossrange maneuvers, wit
ance from the terminal, gr _
radar which was to have pr
steering  commands to th
area, project officials said. k

During crossrange maneyve
SV-5SD gradually descended
maximum altitude and arrived.;
100,000 ft. with a velocity of
when the ballute was deploys
further deceleration prior to4g
ment of the main recovery paf

The canopy of the 47-f1.-di
ery was constructed with three
weights of nylomn: 2.25 0z./sq,
terial in the apex, or top-center
1.1 oz./sq. yd. in the center
and 0.8 oz./sq. yd. in the cang

Successfully demonstrated d )
flight for the first time was th
an erectable sombrero-shape
above the main parachute ca
facilitate mid-air retrieval, acco
F. R. Nebiker, manager of R
Systems Engineering for G
Aerospace Corp.

Low Porosity Nylon

The 15-ft. high cone, with 48
diameter at the top and a 12-f
etet at the bottom, was constil]
a low porosity nylon weighi
0z./sq. yd., he said.

Within the cone were two 1
9,000-1b. tensile strength nyloj
bing which were engaged by the f¢
gear extending from the USAFE
heed JC-130B recovery aircraft}

An autoclave process used 't:

X

P g s

Mi¢: bag containing the parachute
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erectable cone, permitted limit-
olume within the SV-5D to 1.1
Nebiker said. In this process,

;J‘. was heated to 180F while 90
Wsure was maintained on the
plained.

equence opening the recovery
blite commenced at approximately
it altitude. The ballute was re-
Bieploying the package contain-
®recovery parachute and cone,

; plastic bag was pulled free of
hute by the line attached to
e, the canopy remained in a
¥-ondition for approximately 5
fl6re opening. The cone inflated
Hiter.

Bt retrieval of the test vehicle
at about 12,000 ft.

itain Moving

ritish  government, which
% of Short Brothers and Har-
il push the company into a
vof - industrial reorganization,
Wwith a lesser emphasis on air-
missile projects.

fiove was made last week by
BV Wedgwood Benn, minister qf
gy, who said the governmenl is
1 a successor to C. E. Wrang-
ent chairman of the Belfast-
, “to lead the company in the
Qise that lies ahead.”

B same time, Wedgwood Benn
! government will continue
support of the Short_Turbo
ght {ransport, now heing re-
with the Garrett AjResearch
01 powerplant {AwasT June
| and ordered by Remmert-
St. Louis.

émpt to oust Wrangham, 59,
been Short Brothers chairman
ars, is being resisted by the
ditectors and by Northern Ire-
bers of Parliament. ‘
ument  being  pressed  in
s favor is that during his
Iready has moved the com-
versification. The firm now
et sweepers, armored ve-
ical instraments and ma-
I making fence poles.
ile the government plans fur-
ification, it is investigating
ny for possible excess profits
of ‘the Seacat missile system,
e’ by 12 world navies. The
ably will last until next fa’ll.
others, which employis 6,000
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lavnched into ozbit from a
3, is scheduled for launch

th complex. The launch ve-
il be a four-stage solid-
Seout rocket furmished by

its Get Backing

types of over-the-horizon
t—the forward- and back-
tties—-have received new and
Hisupport from top level DOD

5in the forward-scatter de-
is excellent, according to
onversion to operational
Ibg and infelligence radars
schedule. Officials also
se appeats to be an opera-
r the back-scatter types in
ense nets, principally based
's ability to derive greatly
fata on target course and

orce successfully faunched
he series of four scheduled
PRIME maneuverable 1ift-
ficle April 19 from Vanden-
10alif., and, for the first time,
acovered the spacecraff,

were made on Dec. 21
, 14) and Mar. 5 (TW,

E‘hlghiy suceessful in terms
flight data and accom-
nflight maneuvering.

both cases, malfunction
b, SV-5D PRIME craft’s
cent system prevented re-
vehicle from the impact

] m-piane and cross-plane
fer bemg carried to altitude

‘Weok

was launched from Cape
16 toward a soft-landing

gnberg AFB, Calif., in a
sefulness of the silo mod-

ek, April 24, 1967
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