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 4BSTRACT

Y} L

~ The purpose of these tests was f.o determine the radiation distribution

, of’the' i’qose stub antenna mounted on the Gemini B Spacecraft, Tests wers
performed with and wit:hout the nose fairing and ejection spring, at the
VHF-Voice (296.8 Miz) and the VHF-Recovery Beécon frequencies (24,3.0 MHz).

Test te.sts were conducted'at.a range of 500 feet using the ggmnd level

) Jrange technique with the reflection level reduced to at least 40 db down.

The tests 'v:rere conmtictedionta 1/3 scale model of the Gemini B Space-
craft at 729.0 MHz linearly polarized foz.- the R;;.covery Beacon, and on a
1/3 scale model of the Gemini B Spacecraft and the (Model used in Labora-

. tory was only a section 21 feet iorig, the actual laboratory is conéiderably
l;.rger) Manned Orbital Laborator); at 890.4 MH; left hand circularly
pola.riz;.d 'for the VHF-Voice and Rec&éw Beacon frequencies for a linear
signal in horizontal 005 ard vertical (@) polarizations,

The data results consists of Radiation Distribution Plots with infor-
r.'lat.'ilclx:i pr_int_ed every two degrees of Theta ard every two degrees of Phi
:itk:\\; 6.5 ;:: ;'esoiﬁtion, polar plots for principal plane cuts and roll
cuts for every ten degrees of Theta with integration information for cal-
culation of the isotropic level, ard punched tapes. Contour plots were

e

W,
No conclusions are drawn; data is submitted foff analysis,

drawn from information obtained from the RDP's, [
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1. INTRODUCTION

The purpose of thes-e tests was to d;temine the radiation distribution
of the Nose Stub Anterna on the Gemini_B'.Sp_ace_cr.'aft..'. In response to required
parameters, the following tesﬁ-detaiis v-lere accorriplished.A |

The VHF-Voice frequency, 296.8 MHz .wa.sv run onthe Gemini B with a_
section of Manned Ofgital Laboratory, wiﬁh and with the spacecrafi nose
falrlng and ejection spring, for the left hand c1rcu1ar (LHC) polarlzat.lon

component
. . The Recovery Béacon frequenc;y 24,3, 0 MHz was run on the Gemini B Space-
craft only, w1th and without the spacecraft nose fairing and ejectlon
spring, for horizontal (©) and vertical (@) polarizations.
Complete sets of polar patterns with Radiation Distribution FPlots (.RDP)
_ were recorded, isotropic levels 6a1~cu1a-ted, ard cqntour plots drawn

from the RDP's, Principal plane .polar patterns were also to be made on

Gemini B and Manned Oribtal laboratary for vertical (@) and horizontal ()

polarizations at VHF-Voice and Recovery Beacon frequencies. The patterns,
RDP's and Contour plots were made with respect to the IRIG Standard Coordinate !
System. i _ i

Tests were run at the Outdoor Microwave Antenna Range by the Instrumenta-

tion and Standards Iaboratories during the period 6 June to 20 June 1967.

BAC 230y 1REv V) ays M)
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2. . DESCRIPTION

The antenna..tested was a 1/3 scale model of the nose stub located on -
~ forward end of the 1/3 sca;le. mode.. of ‘the Gemini B Spacecréft.
| The stub was tested with the Gemini B and .Manned Orbital i.éboratory
(MOL) for the VHF-Voice frequency and wlth_.the Gemini B 01.11y for the
Recoverir Beacon ‘Fregu'ency.. .I.n each of these conditions, tests were rl;m
with and with.out the nose fairing ard ejecfion s.pring,
The model fairing is a protective fiberglass cover with a fiberglass
and Teflon protrusion that enclésfes the nose stub antenna. The ejection
) spr.ing consists- of an inner. and outer-spring and is used to jettison the

nose fairing after obtaining orbit,

Photographs appear on pages 16 and 17,
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3, FACILITIES

_ The radiation tests were conducted at.the Outdoor Microwave and.
" Antenna Range located at St. Charles, Missouri, The range has a 1500
foot graded and mowed area with‘SQO feet of concrete ramp.: .'
The Gemini B Spacecraft was mounted on & 2l, foot fiberglass model
positioner mast at a distance of 500 feet from the receiviné antenna;, and

the Gemini B with the Manned Orbital Laboratory was supported at the same

Prequency absorbing material (B. F. Goodrich type VHP/18) was placed on
the base of the 'positione;r to minimize reflections,

distance by a fabricated structure shown oni page 14, In both cases Radio _

BAC 2310 IREV 1 AUG 81)
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L. IEST SETCP AND PROCEDURE

For simplifying data identification, configuration members' were assigned
to the required combinations of nose condition (with or without fairing),
frequency, or in the case of principal planes » polarization, Configurations
are described on pages 8 and 9.

For this testing the 1/3 scale Nose Stub Antenna mounted on the 1/3 scale
Genin'. B model spacecraft was used as the transmitting antenna, For the
receiving antenna, a turnstile was used, The re;son for this type of trans-
mit and receive e.rrangement was to.minimize losees in the return cable to the
recording equipment. |
' The test frequencies were 890.4 MHz for the VHF-Voice and 729,0 MHz for
the Recovery Beacon, These were the 1/3 scale ijequencies.

Prior to ruming patterns on the nose- stub antenna., a field probe of the.

" test aperture was made and the reflections were shown to be at least LO db

down,

After setting up for the LHC polarization, a linear antenna (log periodic)
was rotated through 360 degrees of @ at a O angle of zero degrees to assure

the circularity of the receiving tirnstile antenna, After proving the circu-
larity of the receiving antenna, left hand and right hand helixes were used
to prove the proper polarization sense before actual testing was begun,

The patterns were measured using the IRIG Standard Coordinate System, Lo-
cation of point p'y (# = 0, © = 90°) is shown in sketch on.page 12, The re-
sults were printed on the RDP. Roll patterns were taken every two degrees
of Theta and the printout was made for every one db relative signal strength
level with a resolution of plus or minus 0.5 db,
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Tﬁe printed out polar‘ patterns consi'st.e& of the principal planes plﬁs 2

a roll pattern for every ten degrees.' Roll patterns were also intégrated for
the determination of the isotropic level by the pattern integration method.

o
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which was run concwrrently with tests reported herein,

5, TEST RESULTS

Test results data is included on pages tabulated below,

The patterns appear on the following pages.

CONFIGURATION : |
NUMBER o PAGES
I .= | g 35 through 55
I " 57 through 77
III : GBQ Tests *
w _ S | GBQ Tests *
v . . GBQ ‘lfests *
VI ' : . GBQ Tests *
VII - 79 tizrougx 81
vIIL . 82 through 84
x - . 85 through 87
- X - C 88 through 90
X1 - 91 through 132
X1z 134 through 175

Isotropic calculations appear on pages 56, 78, 133, and 176,

RDP plots appear on pages 28, 29, }0, 31, 32, and 33.

Contour plots appear on pages 22, 23, 24, 25, 26, and 27,

*Configuration numbers III, IV, V, and VI were assigned to TR 058-ADA,04
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‘6. DISCUSSION OF TEST RESULTS

The contour plots wefe drawn from the information recorded dn‘the RDP!'s.
From the different relative field strength bands, vhe contour was drawn
corresponding t6 the centér.of the band. In deep null areas vhere the levels
change rapidly, ihe levels may appear more than three dB apart since the
’ draving of so many cortours woﬁld'be impossitle, |
The actual nﬁmbers that appear on the contouré were determined by round;
ing off the calculated isotropic levels to the nearest whole integer and this -
level would be the zero contour for the contour plot. Differences obtained
from numbers larger than the isotropic level would'appeag as négative con;
tours and numbers smallér as positive contours. The négative and positive

contours consecutively indicate dB below and dB above the calé¢ulated isotropic

level,

7. CONCLUSIONS

Data is submitted for analysis,

MAC 231U (ALY 1 AUG 61)
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LIST OF BQUIPMENT AND INSTRUMENTS

Specific instruments and equipment employed in this test are
listed below, and their applicable calibrations are filed and are available

for inspection upon request.

Test Equipment
or . -
Instrument Name

Position- Indicator Unit
Positioner Control Uﬁit
Lpgarith@ic Pbtentiome?gr
Linear & Sq. Rt. Potenti-

ometer

Crystal-Bolometer Ampli-
fier

Pen Function Amplifier
Amplifier/Power Supply
Polar Recorder

VWide Range Receiver

Model Positioner

i
Tape Punch Recorder

Tape Reader

Integrator

Manufacturer?!s Name
-and
Mbdel Number

Scientific Atlanta
PI3-222 . y

Scientific Atlanta
PCLA

Scientific Atlanta
1852-40 .

Scientific Atlanta
4512

Scientific Atlanta
CBAa-21

Scientific Atlanta
PFA-25

Scientific Atlanta
AFR=20/30

Scientific Atlanta
APR 31,/1:36

Scientific Atlanta
402C

Scientific Atlanta
5863

Scientific Atlanta
1863

Scientific Atlanta
1380

Scientific Atlanta
6356 .

Serial Number
: or
laboratory Number

261
7L
2h:

530

363

134

383

119

18
1430778

32
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Test B:_ui'p;ent
or
Instrument Name -

Radiation Distribution

Manufacturerts Name

and
Model Number

Scientific Atlan

LIST OF BQUIPMENT AND INSTRUMENTS .

Specific instruments and equipment employed in this test are
listed below, and their applicable calibrations are filed and are available
for inspection upon request,

Serial Number
or

laboratory Number

Printer 1803 ' : 30
Positioner Progﬁmer Scientific Atlanta ':.. '
. 2004 ‘ 5h
Signal Generator Hewlett Packard IR
86144 343-00209
Signal Generator Hewlett Packard
. 6124 C 1130
Power Meter Hewlett Packard B
430C ’ 252~13036
Microwave Amplitier' Alfred '
- 508 - 21
Hybrid Narda
o 3032 767
Hybrid Sage
751 500
Directional Coupler Harda .
o 3022 . 01146
Attenuator Weinschell
_ 210-20. 90437
Typewriter IBM 802717
Thermistor Mount General Microwave
N4LOIA 2754
Polarization Positioner  Scientific Atlanta
5613-S36 12,
Termination Bird Termaline
_ 80M 15948
Transit Bruning
' (2 L8958
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GEMINI CO-ORDINATE SYSTEM
X Used in MAC Radiation Laboratory
, g=0 Point Pty (g = 0, = 90°)
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CROSSED LOG PERIODIC RECEIVING ANTENNA FOR GEMINI B TESTING
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DE— 50178 ST, LOUIS, MISSOURI —— 1958

FIELD PROBE THST SETUP AT 500 FOOT RANGE WITH GEMINI B
WITH MANNED ORBITAL LABORATORY (1OG PERIODIC TEST PROBE ANTENNA)
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1/3 SCALE GEMINI SPACECRAFT SHOWING NOSE_STUB ANTENNA
WITHOUT NOSE FAIRING AND SPRING
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1/3 SCALE GEMINI SPACECRAFT SHOWING NOSE STUB ANTENNA
WITH THE FAIRING SPRING IN PLACE
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NOSE OF 1/3 SCALE GEMINI B SPACECRAFT
W1TH NOSE FAIFiING AND SFRING 1N PIACE
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