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SUMMARY

This document contains a compilation of calibration data and
curves for the airborne instrumentation systemused on the Aerobee

350, Flight 17.03GE.

Also included are the telemetry allocations, eguipment orien-
tation drawings, component data, a listing of significant planned
flight events, and data resulting from preflight tests performed at
Goddard Space Flight Center and Wallops Island, Virginia.
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AEROBEE 350, FLIGHT 17.03 GE
INSTRUMENTATION INFORMATION AN CALIBRATION DATA

INTRODUCTION

This document contains a compilation of pre-flight calibratio:: data for the
airborne instrumentation system on the Aerobee 350 sounding rock:t, Flight ‘
17.03GE.

Section I contains the basic information pertaining to the airborne instru-
mentation system.

Section II contains calibration data pertaining to vehicle aspect and attitude.

Sections III, IV, and V contain acceleration, pressure, and temperature cal-
ibration data. These sections are identified according to the functions of the de-
vices contained therein, and are accompanied. where applicable, by diagrams
showing sensor orientation of pitch, yaw, and thrust directions in reference to
the rocket axes.

Section VI contains test data and impedance charts for the antennas used for

. the rocket instrumentation and command control.
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SECTION 1
SYSTEM INFORMATION
Figure 1 identifies the vehicle coordinates to which all flight sensors are
oriented.

Figure 2 is a graphic presentation of Input-Current/Output-Voltage for the
collector logarithmic amplifier.

Figure 3 is a graphic presentation of Input-Voltage /Output-Voltage for the
collector cur -ent amplifier.

Table 1 lists the telemetry systems, their frequency, measured power, fre-
quency deviation, mode of transmission, and system location in the vehicle.

Table 2 lists the band allocations of Telemetry System 1.
Table 3 lists the band allocations of Telemetry System 2.
Table 4 lists the commutator allocations for Telemetry System 1.
Table 5 lists the commutator allocations for Telemetry System 2.

Table 6 is a listing of the flight instrumentation components and their manu-
facturer, model number, serial number, range, and function.

Table 7 lists the weights, dimensions, and location of specific flight items.

Table 8 is a sequential listing of significant planned flight events.
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Figure 1. Vehicle Configuration for Aerobee 350, Flight 17.03GE
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Table 1
TELEMETRY SYSTSM INFORMATION

Telemetry
No.

Frequency
(MHz)

Power

Deviation
(kHz)

Mode of
Transmission

Location

244.3

256.2

4.0 Watts

2.0 Watts

125.0

125.0

FM/FM

FM/FM

Payload

Payload
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Table 3

TELEMETRY SYSTEM 2, BAND ALLOCATIONS (256.2 MHz)

IRIG Data
Channel Frequency Frequency Allocation
(kHz) (Hz)
15 30. 00 450 Electrometer (H. V. current)
14 22.00 330 Electrometer (L. V. current)
13 14.50 220 Electron Gun (voltage)
12 10.50 160 Commutator (housekeeping)
11 7.35 110 Electron Gun (current)
10 5.40 80 Electrometer (H. V. sweep)
9 3.90 60 ACS Valve, roll
8 3.00 45 ACS Valve, pitch
7 2.30 35 ACS valve, yaw
6 1.70 25 Magnetometer, lateral
5 1.30 20 Magnetometer, longitudinal
4 0.96 14 Timing (28 bit)

Note: Playback - Channels 4 through 15
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Table 4
COMMUTATOR 1, TELEMETRY SYSTEM .,
244, 3MHz (10.5kHz), 2.5r/s

Segment Allocation
1 Ground
2 Temperature Calibrate, 50 ohms
3 Temperature Calibrate, 100 ohms
: &
4 Temperature Calibrate, 130 ohms %ﬁ
5 T1 é
6 T2 W}
7 T3 %%
8 T4
S
9 T5 £
10 T6
11 ™ :
12 T8
13 Squib Switch 1:_
14 BLH Monitor, yaw g‘f
15 BLH Monitor, thrust !
16 BLH Monitor, pitch
17 Electron Collector Shell Separation Monitor
18 Electron Collector Bottle Pressure

Note: Temperature is measured until Channel Switch
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Table 4 (Continued)

Segment Allocation
19 Magnetometer, lateral
20 Magnetometer, longitudinal
21 Nose Cone Pin Puller-Monitor
22 £18 Volt Monitor
23 Cutoff Valve Monitor
24 Electron Collector Inflator Pressure
25 Command Receiver 1 (Channel 4 monitor)
26 Command Receiver 2 (Channel 4 monitor)
27 Command Receiver 1 (signal strength)
28 Command Receiver 2 (signal strength)
29 Frame Sync
30 Frame Sync

Note: Temperature is measured until Channel Switch
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Table 5
COMMUTATOR 2, TELEMETRY SYSTEM 1,
244, 3 MHz (10.5kHz), 2.5r/s

Segment Allocation
1 Ground
2 ACS (+30 volt monitor)
3 ACS (roll valves) »‘
4 ACS (pitch valves)
5 ACS (yaw valves) %%
6 ACS (roll rate) %
7 ACS (Ledex monitor) ‘E
8 Gas Bottle Pressure, Pgb ;
;;"w S Gas Regulator Pressure, Pgr ‘ ﬁ?
: 10 Stable Platform, pitch ;
11 Stable Platform, yaw V
i}, 12 Stable Platform, roll
#‘* 13 Electron Collector (current)
f 14 Pin Puller
15 Electron Collector Shell Separation Monitor
16 Squib Switch
17 Electron Collector Bottle Pressure
‘i 18 Electron Collector Inflation Pressure
f Note: Housekeeping is measured after burnout.

e
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Table 5 (Continued)

Segment Allocation
19 Electron Experiment Battery 1 Monitor
20 Electron Experiment Battery 2 Monitor
21 Experiment Break Seal Monitor
22 Electron Experiment Pack Pressure
23 Temperature (high voltage)
24 Temperature (current)
25 Filament Current
26 Tape Recorder Monitor
27 Command Receiver 1 (signal strength)
28 Command Receiver 2 (signal strength)
29 Frame Sync
30 Frame Sync

Note: Housekeeping is measured after burnout.
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Table 7

WEIGHTS AND DIMENSIONS

Weight Length CG Station
Component

(Pounds) (Inches) (Inches)
Pitch-Yaw Indicator and Adapter 2.0 8.5 -40.0
Nose Cone 87.0 63.5 -24.5
Vacuum Vessel 37.0
Electron Accelerator and Spectrum 127.5 23.6
Analyzer Experiments
Pumping Extention Assembly 40.0 6.0 63.0
Separate Ring 6.5 1.2 62.0
Spool Assembly 25.5 - 45.5
Nose Cone Switches 1.0 - 33.5
Load Spreader, Rod, and Pressure - 3.0 - 9.5
Cap
Cone Ejection Spring 13.0 - 7.2
Fairing 1.0 - 45.5
Llectron Collector 62.5 - 45.5
Instrumentation and Command Deck 160.0 30.0 84.5
YO-YO Despin Unit 17.0 3.0 100.0
ACS 66.8 7.5 107.0
Destruct System 10.0 - 175.0
Roll Valves and Plumbing 7.0 - 170.0
Pitch-Yaw Valves and Plumbing 15.0 - 418.0
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Table 7 (Continued)

»
.
\

d
e
4
Ly
b
Aty
%
L

Weight Length CG Station
Component

(Pounds) (Inches) {Inches)
Miscellaneous 10.0 - 280.0
Sustainer 859.2 - 311.1
Total Dry Weight 1,514.0 - -
Dry CG - - 207.3
Total Length 498.3 - —
Effective Net Payload 611.0 156.7 ~
Equivalent Extension Length - 46.17 -
Body Diameter (nominal) - 22.0 —
Fin Span - 100.4 -
Booster Body Diameter - 16.5 -—
Booster Fin Span —_ 59.6 -
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SECTION 11

VEHICLE ASPECT ANGLE DATA

This section contains the vehicle aspect-angle sensors data. The instru-
mentation used to obtain the vehicle aspect information includes an ogive angle-
of-attack transducer to indicate changes in pitch and yaw axes, a stable platform

having yaw-pitch-roll axes, and magnetic aspect sensors for the lateral and

longitudinal axes.
Table 9 is a listing of the vehicle aspect sensors, including their manufac-

turer, model number, serial number, and range.
Figures 4, 7, and 11 show the sensor-vehicle orientation of the ogive, stable

platform, and magnetometers, respectively.
Figures 5 and 6 are the calibration data curves for the ogive sensor, for

the pitch and yaw axes.
Figures 8, 9, and 10 are the calibration curves for the stable nlatform, in

the yaw, pitch, and roll axes, respectively.
Figures 12 and 13 are the calibration curves for the lateral and the longi-~-

tudinal magnetometers, respectively.
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Table 9

VEHICLE ASPECT SENSORS

Aspect Sensor |Manufacturer|{ Model No. | Serial No. Range
Ogive
Stable Platform | Whittaker |518025-EC 62-75 Yaw - Left 87° 00!
Right 86° 15!
Pitch - 360°
Roll - 360° 30
Magnetometers:
Lateral Schonstedt RAM-5C 943 +600 milligauss
Longitudinal Schonstedt RAM-5C 939 +600 milligauss
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Figure 4. Angle of Attack Indicator (Ogive) Orientation
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Figure 7. Stable Platform Orientation
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SECTION I
VEHICLE ACCELERATION DATA
This section contains the vehicle acceleration instrumentation data. The
instrumentation to obtain acceleration data consists of a three-axis accelerom-

eter to measure the vehicle acceleration in the yaw, pitch, and thrust axes.

Table 10 is a listing of the three accelerometers, including the manufacturer,
model number, serial number, and full scale range.

Figure 14 shows the sensor-vehicle orientation of the three accelerometers.

Figures 15, 17, and 19 are the calibration curves for the accelerometers in
the yaw, pitch, and thrust axes, respectively.

Figures 16, 18, and 20 are the frequency response curves for the accelerom-
eters in the yaw, pitch, and thrust axes, respectively.
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Table 10
VEHICLE ACCELEROMETERS

Accelerometer Manufacturer Model No. Serial No. Range
Tri-axis: CEC 4-204-0001 1145
Yaw CEC 4-204-0001 1402 +5g
Sig. Cond. BLH 950-003A 024 :
Pitch CEC 4-204-0001 1403 +5¢ )
Sig. Cond. BLH 950~003A 002
Thrust CEC 4-204-0001 1295 +25g
Sig. Cond. BLH 950-003A 104 .
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Figure 14. Accelerometer Orientation
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SECTION IV

PRESSURE DATA

This section contains the vehicle pressure instrumentation data. The in-
strumentation to obtain pressure data consists of a total of six pressure trans-
ducers. Four of the transducers are used to measure chamber pressure, and
are designated Pcl, PcIl, Pclll, and PcIV. The other two transducers are used
to measure bottle pressure (Pgb), and gas regulator pressure (Pgr).

Table 11 is a listing of the pressure transducers, including the manufacturer,
model number, serial number, and range.

Figures 21 through 26 are the calibration curves for Pcl, Pcll, Pcllil, PclV,
Pgb, and Pgr, respectively.
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Table 11
VEHICLE PRESSURE TRANSDUCERS

Range

Pressure Transducer | Manufacturer | Model No. [ Serial No.
Pel Servonic Inst. ! 2091-8002 1001
Pcll Servonic Inst. | 2091-8002 1002
Pelll Servonic Inst. | 2091-8002 1003
PclV Servonic Inst. | 2091-8002 1004
Pgh Servonic Inst. | 2091-6702 1005
Pgr Servonic Inst. | 2091-6701 1075

0 to 400 psia
0 to 400 psia
0 to 400 psia
0 to 400 psia
0 to 4000 psia

0 to 600 psia
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SECTION V
TEMPERATURE DATA
This section contains the vehicle temperature instrumentation data. The
temperature instrumentation consists of a total of eight temperature transducers.
In addition, there is a high temperature amplifier, which is used to amplify and
condition the temperature transducer signals for telemetry transmission.

Table 12 is a listing of the temperature transducers, including their manu-
facturer, model number, serial number, and range.

Figure 27 shows the location of the temperature instrumentation transducers
in the vehicl. .

Figures 28 through 36 are the calibration curves for the temperature wrans-
ducers T1 through T8, respectively-

Fiyure 36 is the high temperature amplifier schematic diagram.

Figure 37 is the high temperature amplifier calitration curve.

55
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Table 12
VEHICLE TEMPERATURE TRANSDUCERS

Temperature Transducer | Manufacturer | Model No. | Serial No. Range
T1 Temtech 4415-3 2537 0 to 1000°F
T2 Temtech 4415-3 2852 0 to 1000°F
T3 Temtech 4415-3 2559 0 to 1000°F
T4 Temtech i415-3 2541 0 to 1000°F
TS Tewte. h 4415-3 2587 0 to 1000°F
T6 Temtech 4415-3 2476 0 to 1000°F
T7 Temtech 4415-3 2609 0 to 1000°F
T8 Temtech 4415-3 2481 0 to 1000°F
High Temperature GSFC N/A 1 0to5 Voltsdc

Amplifier

56




R oA RS P P B ARG S RN TP YN R TR e

57

$U01jD207 Josuag dunypsedwe] °/z 94nbiy

quel ._=._=u¢>aJ

pnoays Buramm .

Suty uoyIvawdes

uoysudIxy Juydung ——

w07 " ..ON.I.’

uotIvIUsUNIIFUT

01
urdsag oxox ! | 101
e :MQ ot
mu<J {01 |t w —| S

-
sl (1

;
i:n‘- — g |— 3u0) 3IsoN L ;

ot 0 ——— et (FBE oo Pl e WFEQ — o o e

| )5 L | — .

T, R

wGEST 1

. . gt -
.o T A I
AN Whaxs. a0 r\.uxmﬂ.}@ Sodb PR o
A VR .,i,.%wmﬁw. e A LR




p e §!~%§§§ .

{1 ‘uolpiqi|pd J0suss einypsedwa) gz @inbid

(suni0) @ouwqs 8oy
T
i

i

3

is

W

1
1
!
i
-+
1

been pe—g

[y

[ e

HI PR S

1
1

S W S
:

R S e -2 — g e -
m _ . o0z
: T B o
T i i “_ n _
: i i I
i B R
i 1 00
fi: .m
Wy <14
i i "
AT HE B ; ] i
tath AN kst e 8 H ...m-.
SHiHE i . |- i
e i w'. i) o w ; oo g |
i e AER BRI GR L s .
: M n.m m"w ...ww.m H 1, | : 353 , .
» a1 I IR BE 1. e Hil 2
i i S L R il i 2
H i it S I P hu iy
: shi : S i i “ooww
e AREE i i
! dlis M35 ,:m iz o
i 5 tikHy H -
i . e :
} B et BEH1 Leatl '
—1— : H000T
: S LEa THLE S I B T I Eaes covne o R 94 arngesedue] suOTIOUN [T
i cepivbid o . |0 (4 sess3ep) 000T=0 :03uBl |y
it , L€z "on TeWos [HH]
: €=GTNN °ON TPPOM |o
H M i yoeque] sXaamgoeynuel
o N-Eom souv3oTeoY T soonpsuesy, eanjeleduey i
1244 :
I RS B IS et Tt 1
i rr_:x_m ; @
. - : L -



ooty A o gt LR S gy

o g g R

Z1 ‘uoypiqiipD Josuag ainypsedwe] 4z eunbB)y
(smyo) eoueqstsey

59

9 o

T rre
11t} 1t
4 11
1 11
1
23sadss 33 gisas 3 3 sp s susey phe
i 83 pase H HIH
H *
L4 4 ]
1888, HH
tH vwﬁ .
z
1 (3 051 i
Sad o
2sgd
ssas |
.t |

‘an
‘v
 »

(4 seox20p) eanjeaeduey

B i 13 L
B i 3!

3H 1Hiis 1t

€579L 000T #H

wm.wwﬁ Www 2l amjesedwe) suoTioung i

i3 22°88 oon T (4 seax3ep) Q00T=0 se3uey [H

i 9€*19 002 2952 o Twwaeg HH

2 9l % €=5TNN *on Tepow [

i3 . Yoequwel  sJexnyoeyruey [t

m.,.n Nsom QU 8Ty Nh -oo.uuou“ Pna.«dhﬂo.s Joonp 1 eamjel L n.nm.

;i




E
o
S|
® .
g
-
n
Lal
0
g -
Q
O
—t
- q
n
i
@
] ™
o atd
-
g c
] e
o -
3 o 9
& a4
; & 2
& o
oy ~ L
: 5 -
£ 2
g 5
S o
S e v
£ o
3 -
v 2
®w O
e a Ll
8 o
B £
o
[t
.
o
™
10 o
Saay ~:*: = :
S35 B e 5o 2
ee) PR S T IS B
E‘::ZE:.ZL T e [T
et o
=3
Saebe L) -t .
S oy
= n = .
L e o p I
2l 90 4 poet H
pougs 'gu wa paoy i :
i RE © @ i :
et ﬁpm T b= :
o o :
= 8 R g i £ 2
g: N E‘ ir
feout) g o o 17t t T ‘ -
i BT 8F = e e R o A e
ebevy 2 posy o oS causs saney budee s g bad ennh 198 B
s 3 . 4 : .’ t réus PEOE 2SS ekl Bl = e
= 35,3l E , i =
reves +4 + T I 9U% SURES I
=T RB8% GBI S s S e e 4
o @ o . e t Hrdet et e .
= B EE S g e e 3 RS e T e S 60 RO (G R
= °.ﬂ 01::- 1t op B¢ e by e A111K b pes H ] .
o O ST poos tniad pPyps ppsoe gas - EnM 32 = : + = e soes
s T 883 EEES £ 8 T : H } g3 2 3 e : 53 feens Faset o3
i @0 fo=s Sovby frves raos sasss sasss Hrr H : : e
uM.‘- b } p1 > § " T ‘-
Hifirmr e i T b e e e e P e e e e
i e B R R R R e e R E R L B

(& seeadep) exmjesedwey

60

[




3

EL o N w80

.M.HZ.,?M‘JJ. 4 :

Rt

1 ‘uoiioiqipD) Josusg ainjosadwa] °|¢ aunbig
(swyo) @oueqsysey

61

1 8" A [
’ ' 0
E
¥ ¢ ¢ 4
t 3
bl g 44
S H
“ »e |
H
ooY
.W
3 [ ]
o
ooo..mv
[ ]
3
: =
.m
1413 [ ]
(0,02} 4
oy
A
saee
:
H 0001
3 # 7
2]
ez s Tt 58 o1 T
R ., HiH T guayfaspazsar
12223 19°9ML 000T sfistianai 22212421 135 2 u !
wnw” g8°let 008 fis: : i : R i
tH . 3 L
i 780t 009 SR HE i ML sxnqexodwey suotoung [HE
iz Lz7eg oon It SERHEIAEE (g seaxdep) 000T-0 e8uey sint
i o1°49 00z 3 TSz °on TeIaes (i
153 ne*én Nm €=5Th *oN TepoW Hith
N : : 3 fistad adsas yosjuwal sJeumjoeFnuey ﬁ."m
oo oagss H -4+ r 11
- (o) eoueystsdy (d soax8op) ou:au]oﬁ_uol e sied JOONPSUBI] SIN}BX S
SCOAE HUONY DU PSR CUOLE IUEN S FEPUE P %m one dbadsd I+ T + u-_E-tumﬁL»Eh-;--bbt-lh
R R e T T e T i EsESsIR anttinnastiint st tanint ans
HH R pep e e i i e R : : 3338513 e R

Lot Jgﬂm‘..”




B AR I L I T T % B

¢l ~:o_._o._£_OU Josuag wu:._ohman.— A m._:m_u_
{suyp) eoueqsisay

8
-
g
8

o]}
T T HhE s Lo n T el el
it i R i HHHHLE e B e sl i gt
pe T I8 3 I3 g22£] 22382 22550 Eaods IRIH &= +
L SR R R e s i e R ki e i st R G
2408 : 5400 a0 +1 % 1 i
§32 18223 po2ts ES225 ESST0 SSEE1 2234 So00] Py SERH SRS ARG T 211 (Ea [RES] Rt ) ST SR 2
mqﬁrwmzﬂmw jeit bee s bRt doatd R S Mw R gl En 15 st .mn it} mw sl et et inat
I 3! 53 3351 33354 I3E20 soREd SRS BRCH! Fo3 %1 2903 sair Soat TEust SH ks sotee padte b &) F £5555 SETR] $35ss Bggdi 2 HidH
il hnzw gt Lk HifE i HEE Umwﬁm [278] suses JeRaqsues) teaqs atsd BET.dgsF ] BER ehis Bagse Babes pLas e
1353 Sadgd 302 2531 22521 $A22E 2AE 31 FRETY 13330 330R) FRACR X2 st FERR 1 £313] soaR) sRRS SafgE SEiy T3 : 135 HEE IS 53 g 55 sL 1 oo
g ] sais et hbnty thesy 2T st HE s e o8 {158 isf) i B Ry MO N It B P it oo B
; ped T oy o 'R0 FEDS SENDY SEReE PURE SPRNT Fag.as iy s
3 E23ss 13est (9433 R3] Eusas SESTIEEEIN LooR] STASY 12005 Eonad SERRS RORE] RUR: ERPRY ERRpe vy dod thats nakns ESESS FOS SEEH SHIS) BSOS EM! EETREsesas fesciigis:
HER .mmm; o HE S wﬁ $E8%: peas ISAe] mest i s o2 Lol i um,u ‘um”mu. fzw 114 i H R
T 84 $3ses Eesad 1an) SEREE (RS Es 1ERSE SIRAT ERaus LUREE FonkY 22 0S NRUR] SRISYERSTL EERRIRARES Vil mwm &t i $ sE-RHR SR
R R AT B b B s B R nnwww 3138 85 wm.ma i i teihi u..“.#m SpiIRegit Leasqten) B
T It e s + b33 13 w Tt - 12310 288 BES! +EE vWAM RIS =i s apass axek] RER3! x* + H H i
H R i e I el e i mw&zn JEIE IR e R E B u s R i . R e EHR R v
53 135S FEsEEAes st S YRR 02022 TETSE IEREE JESTE SSoRtonues dusey bocsn AE0Ey SRRY) cass BEREL ERRR RO iRl e 1531 §
HHOHE CHHE PR sy ﬁﬁf&rﬁwm_ S st o i) gt el o) A dhiEt Y 1
HHH Hi T ! b f Bt
eu 4 T e o RO ER g eeearyesTtsapRaayaLs IS e ey oLy P Etres 15E T BRARL S100215251 3 EeEs 52t
R ie s aeacest seint R 208 el i Y i St an e b e L Lantis saiilgie snhdi ety tid HH 3
+ gosupe b pRERE yRaS ana: A -+ + 1 1 i 3 jeas 1 23 K [1ESE 3 S8
+ S13EEEs ppaysays: 1M B 533K ;u,_w., TR 1
! : BT mwwhhf{uﬂ : h,.ywmy\. 5 i st i -
H e AR T I AR RS so¢ gabtasiil]
e “ T H 1 gl i LY i 5t Lrnm HiH m
K 8y %1 H fass i o H.N W}x deadal Sbsa i : 3 e
H HT s IHH HH -
T i il s s o
Lr S8 i3ss2sisda o + v T pLasee ialss «.ﬂ !m. - t H Y
8t ,.:x..mhxnxxx ! ey ge: H T Hntds e ¢ - 1 aw
> s sesges 8= $81 FIEs stsas paays mmoe faan d
iistfaadidanaiite lasts iy 9 g aa2 R s fenssaty b H -4
3 5§ R R §3355203 SRR gRRS: Fhpes s 008 oy
seasdsiags suns T ok a8 111 1] sase)shund Sagal Shuplanligentl 8 godegial -
T : + 1 1
H mm” 1T S2s spane tHiH rﬂg ,.mUx HRH ) AH 3t
T fE23: e = S tempteen s
HHE SSH MR 8 HHBT THHE $5% b3adt snecs sbSEER! b
Ly 11 L T 1 H : y : e : ]
1 t : o + i 1 T 1 1 ;oo badge ba. ng
easensas 3 v S8oad seadaabet 1 t13atalt] -+ et s s 000T
SHissgas] saaeans ? SEissETiRsessoiay 81 i =0 5T ST 43153 i
133 paas THT 1688 ¥4 T i ot 10q 34 i §35as o= 3 3
e e T AS gunsbuny T bt 1 1 T I ot — 11 443 jgasesy
i Ssss s ! assetaset ! - o = S5 i . :
HitH M HuaHEi BT e e 1
S L oot it : i paa
HHH g9°l21 008 i H b Hett HHE B
it hegoT 009 datiseait 2 gaath Sl eanqeladwe], suoTIIUNY :
mmm l2*gg oon ; 3 iait snts setn il Hif (4 s93139p) 000T=0 seBuwy (i
= omelo 00z s A i Gozon von ropon
”n Y + Nuvl + L mm
i nesen 2¢ i ik : et
i 9g°sN 0 §EESEE B e H : ORWEL 3JINJOBITUBYK “m
r 2iiss! §
e {suqo) eouEgstsay (d seaxdep) aanjessdus] £z3ass ERHIBEE BT bERct I3 Jeonpsues] exniexadue] i
H HHHHH tH :
£ oo feeaeazessed: 5 FEssant Q
H e HiE HH
’ ) . 2 N IR




91 ‘uonpiqipD Josuag ainyoradwaj -op ainbry

(swyo) souelstsay
001

.mg.udn;

(d ngomv) o

11 0z1 Q Q g _
T t { 22 R
3 + T
i -
H
;
H
: |
: :
]
~+ T T a
4 4 1
i : £
T £33 1235 H
1
T
3 HaH
L 1
nes 1 4 ng!
T
1l e saes]
H
33 4 §
ges H3 +
3
3
|
3
H
H
Tapss 4 H
anm i m“ A
3 2
i s R P H
it i HHY nhnHr
{4 13- T
i 2
Ho i 13 B
1 T B : : - Sy
-4 i s ah s "“
T 10 B o H vm‘x v St : =
1 SStataestibnei fzeetbits HiE H 3H 5y 2318
% . 2 2= 2t s 1 T P2 2233, : 2553 p3zmecupes b s2g3rs £
i b BRI it sl P e R e e
H : : a3} o2l St e R e
e HHE Jiend $
R 00°*0ST 0001 e dsgst 1882 1003t oessy fagst st :
qumm £8°0€T 008 Bt I T H I8 S RI SRRRR BSSESSETR IILTILTTI RN 1
s5ed ph 1 T Y ¥ sage
a3 N6°0TT 009 i : : sl Bt 9] arnjexadwe] suoyjoumg H
B 1£°06 oo HaE it .w..? it (4 seex3ep) 000T-0 teBuey m
B H HHiIERHE o, E
i 96°89 002 S 9inz °oN Twwies I
séise ° jes] & 13e 2123 . . pe HH
87208 2€ : i T ek LoPH 31
EHH 26°91 0 [T PR yoeqway :Jeanjoeyrumy I
L (o) eoueisteay (d seaadop) arnjeasdua] il s SR e e ,,m.u Zeonpsuea], sunjexedwe], wwm
inn HHEHFH 7 3% T8RS $aty sast Soas 38501 Saesasasys RERLE: ; 2715 213 SETE LI spasd sxaat pyeme g FOOT IO RU T e e ity
HEH 23 ¢ ] 23 paans naute septanays oy os
: THHH R AR EHER R e It B R R
: 2ehiseidiitens faatinancestediphett!

63




B i oW
g

/1 ‘uoupiqiie) Josuag ainypsadwa) pg ainbiy
(swye) eoueqsisey

™ T 2
] WH | | 4 $-4-¢ T “
3 i T T i 3
w 1331 1 13 tH oy ee ﬁxxl - 29
HE { } H 3 tH eesiseE 3 1 H
{ ! 411 M B » Lu‘:rA rrxwﬁY . HH aw ﬁ s
7 T . 3 R I M
i ! $ii ks t i R B S HHH A
{ ' ' H 33 i £ H H
: L ! f H i i sfisedishuetrels
HHIB R ¥ sEETICEIRES
m 14 HlrH 144 11114 113
4 ® 444 144 $-+4
be i i H i,
1 8 2
L ¢ ! 4] Hil oy 14 HH R tHi
Hif Hn * ST T R I3ERRLIEE
! R 1 5:
HH AT 1 H
M i R e L -
: s 1 sIifes HiH
: b 3 4 e f338 FH 1113
: T H
: SEI1E3E £ THI 3 ®
! N " r M ok +H “
. + $ -4 4 <-4
Sy { i 11 ] Ui o HT m
344 i 1 3 3 R HT 1
T e e T1H
M ..« W $-4-44 -
: i : s ] ]
HIH HIRH ! 1T R H =
! Hith i1 . T 2 T : : i1 >4
T nal 1 H it 13 HEHHER R
. I} 2 8g 8 RN
HHY i { HHH R A oo
1} i Hiti 1 Hi
¥ r 11113 m B3B3 L5 3 nyoeope g ]
i1t i : 4 H1H] H g * L4

e ¢
res
ye

A i LI
i1 NWIN“H b Lx ..... ;'. Y“ an nm ! -4 lm x; 1.. Uma
f : i ﬁi HiH i TR TGN
rort H Ll axnqesedwel suoTjoung Hir

i ! Hutitditititiniun (4 seazdep) 000T-0 seduey mr

bk TR b - 609z °oN TeIeg Hid

T -1 : : €=STNN  °ON TOPOW (i

it Hil therigiid yoejwe] :iIaangovsnuwy M.u

4 80815ep) eanjviedus] i ¢ ) Joonpsuer] sxnjexadwe)l [HH]

Sl i R

==
64




uolypiqi|pD) Josusg ainjosadwa) -cg aunbiy

SWYO) BOUPISTSIY

dua]

[}
007
—00Y
09
008
00t
— 69°891 : el M
* 1 ARRR1 PRREE PR RN . . ]
! 16°601 8l sxnjwxadway :uorydung -—
;i < 68 (3 s99aBsp) 0001-0 :9Buwy __|
o 9f "89 18%Z °ON twTxes
B %0°0S £-SThy *ON T9POW -]
_ 1L*9% 0 yoejwe]l iisan- eynuey |
.- - (SUA) a0uvisTs9y (3 sd9av¥ap) o
| i

o

il
;,‘wrwfwrmﬂW$m

[Te]
©

(7 so9x3ap) danjwid



+30 V. [ 5 f—AAA

Sensister

1.5K ohms

25K ohms

Input | 6
Ground | 3
-18 Vv 1
Output | 9
DE9P

Note: All resisters are metal film, unless otherwise noted.

Figure 36. High Temperature Amplifier Schematic Diagram
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SECTION VI

ANTENNA DATA

This section contains the vehicle instrumentation and command-receivers
antenna data. Telemetry System 1 uses two pairs of quadraloop antennas. The
first pair (Serial No's N29, N30) is used prior to channel switching, and the
second pair (Serial No's W52, W53) is used after channel switching. Telemetry
System 2 uses one pair of quadraloop antennas (Serial No's B60, B62). The
command-receivers use one pair of quadraloop antennas (Serial No's N55, N56).

Table 13 is a listing of the telemetry systems and command-receivers and
their antennas, including their manufacturer, model number, serial number,
and frequency.

Figure 38 is the antenna impedance chart for Telemetry System 1 (Serial
No's N29, N30) prior to channel switching.

Figure 39 is the antenna impedance chart for Telemetry System 1 (Serial
No's W52, W53) after channel switching.

Figure 40 is the antenna impedance chart for Telemetry System 2 (Serial
No's B60, B62).

Figure 41 is the antenna impedance chart for the command-receivers (Serial
No's N55, N56).
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Table 13
VEHICLE TELEMETRY AND COMMAND RECEIVER ANTENNAS

Frequency

Antenna Manufacturer | Model No. | Serial No.
Telemetry System 1 N. Mex. State 2.041 N29, N30 | 244.3MHz
Telemetry System 1 N. Mex. State 2.045 W52, W53 | 244.3 MHz
Telemetry System 2 N. Mex. State 2.052 B60, B62 | 256.2MHz
Command Receivers N. Mex. State 4.003 N55, N56 | 412.0MHz
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VSWR Measurements at Launch Site: TM1 VSWR = 1.42

TM2 VSWR = 1.05




E

DATE May 2, 1967

Tuned to 244.3 MHz
Paralle]l Tuned Curve at “Tee®

TME Model No. 2.041
N29 and N30

Serial No.
IMPEDANCE  COORDINATES—350-OliM CHARACTERISTIC IMPEDANCE

Figure 38. Telemetry System 1 Antenna Impedance Chart, 244.3 MHz, (N29, N30)
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Tuned to 244.3 MHz ODATE May 24, 1968
Parellel Tuned Curve at “Tee"

TME Model No. 2,045
Serial No. W52 and w53

IMPEDANCE COORDINATES—50-OHM CHARACTERISTIC IMPEDANCE
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Figure 39. Telemetry System 1 Antenna Impedance Chart, 244, 3 MHz, (W52, W53)

72




TME Model No, 2,052 Tuned to 256,2 Hz DATL May 24, 1968
Serial No. B60 and B62 Parallel Tuned Curve at "Tee"

WMMPEDANCE  COORDINATES—350-OHM CHARACTERISTIC IMPEDANCE
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TMLE Model No. 4.003

Tuned to 412,0 Miz
Serial No. N55 and N56

DATE May 2, 1967
pParallel Tuned Curve at "“Tee"

IMPEDANCE  COORDINATES—50-OHM CHARACTERISTIC IMPEDANCE

’
RADIALLY SCALED PARAMETERS
g§8e 39 3 9292 r o - % 3 3 § 3 ¢ & a 8 8 5
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Figure 41. Command-Receiver Antenna Impedance Chart, 412.0 MHz, (N55, N56)
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