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SUMMARY

This document contains a compilation of informa-
tion on instrumentation of the Aerobee 350 rocket,
Flight 17. 056 GT-GG. Data were obtained from calibra-
tion checks and tests that were made in preparation for
the flight, on insirumentation components, both at the
factory and at Goddard Space Flight Center.

The purpose of the report is to present tolerances
and accuracies of the rocket instrumentation compon-
ents, furnish a record of instrumentation systems used,
show the orientation of the instaliation of these sys-
tems, and to supply the necessary information to be
used in the data reduction of post-flight records. It
also serves as a permanent record of the flight, to be
used by the rocket project-managers in planning future
Aerobee 350 rocket flights.
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INSTRUMENTATION DATA

AEROBEE 350, FLIGHT 17.05GT-GG

INTRODUCTION

Objectives of this flight were to demonstrate the use of the complete Aerobee
Sounding Rocket System for scientific research, and to carry an experiment
which would investigate solar and stellar X-ray phenomena. The specific rocket
systems and launch conditions to be checked were:

1. Fine Aftitude Control System (STRAP 1),

2. Payload mechanisms, including YO-YO despin and nose-cone ejection,
3. White Sands launch tower,

4, White Sands wind weighting, and impact prediction,

5. Rocket vehicle performance.

Airborne instrumentation and telemetry, supplemented by ground based
Radar and photographic coverage, as well as post-flight inspection of the re-
covered paylioad, were used to evaluate the overall rocket performance.

An Aerobee 350 rocket system consists of a two-stage unguided vehicle, a
post~burnout Fine Attitude Control System, and a payload recovery system.
Power is furnished by a Nike M5E1 solid propellant hooster, and a four-engine
sustainer that employs pressure-fed liguid propellents. Regulated high-pressure
helium provides a controlled flow of inhibited red-fuming nitric acid as the ox-
idizer. The fuel mixture is aniline/furfuryl alcohol.

To keep the weight low, the sustainer stage features a titanium helium tank,
and a cork-covered magnesium tail cylinder. Propellents are carried in a stain-
less steel tank assembly, and pass to the thrust chambers through four seis of
feed. lines. Four swept-back wedge-shaped airfoil fins are used to stabilize the
sustainer stage.

At White Sands, an Aercbee 350 vehicle is lIaunched from a tower 160 feet
in height, at a desired effective quadrant elevation of approximately 88 degrees.
Initial acceleration is produced by the booster propulsion, with the sustainer
thrust chambers reaching full operating pressure at about T +0.6 seconds. At



T +1,2 seconds, the vehicle leaves the tower with all propulsion systems op-
erating simultaneously.

After the vehicle leaves the tower, it rapidly increases in spin rate to about
seven revolutions per second because of the large cant angle of the four booster
fins. At T42.3 seconds, a maximum boost-acceleration is reached, and the
thrust of the booster decreases sufficiently for stage separation at T+3,2 sec~
onds. The sustainer continues to burn until approximately T+53 seconds, at
which time the maximum acceleration of about ten g's, and a roll rate of 2.4
revolutions per second, are achieved. At T+76.0 seconds payload separation
oceurs.

Following the experiment portion of the flight, the recovery section of the
vehicle re-enters the atmosphere at about 19,000 feet altitude. Stage I is then
decelerated by the activation of a recovery system harometric-sensing device,
which deploys the paraloon. This stabilizes and reduces the speed of the pay-
load, at about 15,000 feet altitude, and the main parachute is deployed. The
final rate of descent is at approximately thirty five feet per second.

Recovery-system operation is initiated when the recovery-system lanyards
are pulled at launch. At T+6.0 geconds, the recovery-system timers arm the
command system. Should there be reason to abort the flight, it is possible to
command "Recovery" immediately affter a commanded "Abort" by sending the
"Command-Separation' signal. The recovery system utilizes pyrotechnic de-
vices for payload separation, for Stage I decelerator-paraloon deployment, and
for final stage decelerator-parachute deployment.

Propellent shut-off valves are installed in both the fuel and the oxidizer
feed lines, and are pyrotechnically operated (signal-actuated and electrically
fired), These valves can be closed by radio command, to effect an emergency
shutdown in the event of erratic rocket performance.

The configuration of the Aerobee 350, Flight 17. 05 GT'-GG, vehicle is
shown in Figure 1.
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TABLE 1

TELEMETRY SYSTEMS USED FOR FLIGHT 17.05GT-GG

Telemetry | Frequency | Measured | Deviation | Trangmission .
No. (MEz) Power (lHz) Mode Location
1 244.3 5 Watis +125 PAM/FM/FM Deck 2
2 240.2 _ PPM/FM Deck 1
3 258.5 PCM/FM Deck 5
4 232.9 340 mW +125 PAM/FTM/FM | Fwd Skirt




TABLE 2

TELEMETRY SYSTEM 1 (244.3 MHz), IRIG BAND ALLOCATIONS (PAM/FM/F M)

IRIG Frequency
RIG .
Band Freq. Response Allocation Range
(IcHz) (Hz)
18 70. 00 1050 Vibration, Yaw (X) Axis, Recovery System +50g
i7 52,50 790 Commutator 1
16 40,00 600 Commutator 2
15 30.00 450 Strain Gauge 1, or ACS Pitch Valves 0 to 45 (in/1b)3*
14 22.00 330 Strain Gauge 8, or ACS Yaw Valves 0 to 45 (in/1b)3*
13 14.50 290 Strain Gauge 3, o;r _ACS Roll Valves, or 0 to 45 (in/Ib)3*
Programmer Position
Strain Gauge 4, or ACS Pitch Position, or \ "
12 10.50 160 Tracker (high gain) 0 to 45 (in/1b)3
Strain Gauge 5, or ACS Yaw Position, or . %
11 7.35 110 Tracker (high gain) 0 to 45 (in/1b)3
10 5.40 80 Strain Gauge 6, or ACS Roll Pogition 0 to 45 (in/1b)3*
9 3. 90 60 Strain C.%auge 7, or ACS Pitch Tracker 0 to 45 (in/Ib)3*
(low gain)
g 3. 00 45 Strain (f‘rauge 2, or ACS Yaw Tracker 0 to 45 (in/Ib)3*
(low gain)
7 2,30 35 Tone Range

*Strain Gauge




TABLE 3

TELEMETRY SYSTEM 1, COMMUTATOR 1, SEGMENT ALLOCATIONS

CHANNEL 17 (52.5kHz), 5.0t1/s

Segment Allocation Nominal Value
i Synchronization +2.5 Volts de
2 Ground -

3 Ogive, Pitch (Y) Axis +7. 5 degrees

4 Ogive, Yaw (X} Axis +7. 5 degrees

5 Accelerometer, BLH 1, Thrust (Z) Axis +25g

6 Accelerometer, BLH 2, Pitch (Y) Axis +25¢g

7 Accelerometer, BLH 3, Yaw (X) Axis +25¢g

8 Spare —_

9 Ogive, Pitch (Y) Axis +7. 5 degrees
10 Ogive, Yaw (X) Axis +7.5 degrees
11 Telemetry 1, 28 Volts dc Monitor 28 Volts de
12 Telemetry 2, 28 Volts dc Monitor 28 Volts de
13 Telemetry 3, 28 Volts de Monitor 28 Volts de
14 Voltage Regulator Monitor, 28 Volts de 28 Volts de
15 Ogive, Pitch (Y) Axis +7. 5 degrees
16 Ogive, Yaw (X) Axis +7, 5 degrees
17 Noge-Tip Separation -

18 Nose-~Tip Separation —
19 Experiment 1, 28 Volts de Monitor 28 Volis de




TABLE 3 (Continued)

TELEMETRY SYSTEM 1, COMMUTATOR 1, SEGMENT ALLOCATIONS

CHANNEL 17 (52.5kHz), 5.0r/s

Segment Allocation Nominal Value
20 Experiment 2, 28 Volis de Monitor 28 Volts de
21 Ogive, Piteh (Y) Axis +7,5 degrees
22 Ogive, Yaw (X) Axis +7.5 degrees
23 Magnetometer, Pitch (Y) Axis 600 milligauss
24 Magnetometer, Thrust (Z) Axis +600 milligauss
25 Magnetometer, Yaw (X) Axis +600 milligauss
26 Nose-Tip Eject (Current) -
27 Ogive, Pitch (Y) Axis +7.5 degrees
28 Ogive, Yaw (X) Axis +7.5 degrees
29 Synchronization +5. 0 Volts dc
30 Synchronization +5.0 Volts _dc
31 Spare —
32 Telemetry 1, Channel 3, Data Out —
33 Spare —
34 Spare —
35 Ground (Power) —
36 Spare —_
37 +28 Volts de +28 Volts de




TABLE 4
TELEMETRY SYSTEM 1, COMMUTATOR 2, SEGMENT ALLOCATIONS
CHANNEL 16 (40.0kHz), 2.5r/s

Segment Allocation Nominal Value
1 Synchronizatioﬁ | 7+2. 5 Volis de
2 Ground -

3 Experiment, Detector Pressure —

4 ACS, System Mode -

5 ACS, Camera Pulser —

6 ACS, Roll Rate —

7 ACS, Pressure (low) -

3 ACS, Pressure (medium) -

9 ACS, Pressure, Tank —
10 ACS, Temperature, Tank -
11 ACS, Despin —

12 ACS, Roll Rate —
13 Strain Gauge 1 0 to 45 (in/1b)>
14 Strain Gauge 8 0 to 45 (in/1b)>
15 Strain Gauge 3 0 to 45 (in/1h)°>
16 ACS, Camera Pulser —
17 Experiment 2, High Voltage Monitor -—
18 ‘Strain Gauge 4 0.to ‘45 (in/1b)>
19 Strain Gauge 5 0 to 45 (in/lb)>




TABLE 4 (Continued)

TELEMETRY SYSTEM 1, COMMUTATOR 2, SEGMENT ALLOCATIONS

CHANNEL 16 (40.0kHz), 2.51/s

Segment Allocation Nominal Value
20 Strainh Gauge 6 0 to 45 (in/1b)°
21 Strain Gauge 7 0 to 45 (in/1b)°
22 Strain Gauge 2 0 to 45 (in/1b)’
23 Experiment, 3.5 Volts dc Monitor 3.5 Volts de
24 Experiment, 3.5 Volts de Monitor 3.5 Volts de
25 Experiment, Detecfor Pressure —

26 Experiment, Temperature 1 —_

27 Experiment, Temperature 2 —

28 Experiment, Temperature 3 -

29 Synchronization +5. 0 Volts de
30 Synchronization +5. 0 Volts dc
31 Spare —_

32 Telemetry 1, Channel 4, Data Out —_

33 Spare —

34 Spare —

35 Ground —_

36 Spare -

37 +28 Volts dec +28 Volis de

11
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TELEMETRY SYSTEM 1, CALIBRATION DATA

TABLE 5

Lower Band Limit

Center Frequency

Upper Band Limit

VCO | VCO
Freq. | Serial Frequency Noise Frequency Diserim, Noise Frequency |- Noise
(kHz) | No, (Hz) Peak to Peak (Hz) Input Peak to Peak (Hz) Peak to Peak
(Vollts de) (Volts de) (Vo%ts de) (Volts de)
70.00 { 15110 64. 749 .|020 70.002 . 700 . 030 75.277 . 020
52,50 | 16562 48.515 . 020 52.466 . 480 . 020 56.429 020
40,00 | 20344 37. 020 020 40,014 . 310 . 020 43,014 . 020
30.00 | 16404 27.738 . 020 29.980 . 260 . 020 32. 230 . 025
22,00 | 16262 20.359 . 030 22,004 .200 . 0256 23.656 . 035
14.50 | 16180 13. 387 . 030 14,469 .130 . 020 15.555 . 020
10,50 | 16106 9,713 . 040 10.502 . 080 . 035 11.298 . 045
7.35 | 15972 6.796 ;020 7.345 .070 . 025 7.903 . 025
5.40 | 15402 5. 000 . 020 5,406 . 080 , 020 5. E:’.ll . 015
3.90 | 15737 3. 627 .035 3 917 . 060 . 010 4,219 . 010
3.00 | 15662 2.776 .010 3.002 . 065 . 010 3.229

. 010
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TABLE 5 (Continued)

TELEMETRY SYSTEM 1, CALIBRATION DATA

Measurements at Power Supply Voltages of;

System Parameter
+26 Volts de

+30 Volts de

+32 Volts de

Receiver Video Output (P to P) 5.0 5.0 5.0
Transmitter Frequency (MHz) 244, 284 244, 284 244, 284
Transmitter Output Power (Watts) 6.0 5.0 6.5




TABLE 6

TELEMETRY SYSTEM 2 (240.2 MHz), CHANNEL ALLOCATIONS (PPM/FM)

Channel Allocation Range
1 Current Monitor (biological) —
2 Acceleration, Pitch (Y) Axis £25¢g
3 Acceleration, Yaw (X) Axis 125¢g
4 Acceleration, Thrust (Z,) Axis -1to +16g
5 Stable Platform, Pitch (Y) Axis 360 degrees
6 Stable Platform, Roll (Z) Axis 360 degrees
7 Stable Platform, Yaw (X} Axis +85 degrees
8 Pressure, Manifold (Pman) 0 to 15 psia
9 Pressure, Body (Pbl) 0 to 15 psia
10 Pressure, Body (Pb2) 0 to 15 psia
11 Pressure, Body (Pb3) 0 to 15 psia
12 Solar Aspect Sensoxr 44.5 degrees (Ret. A)
57,5 degrees (Ret. B)
13 Commutator 3 -—
14 Commutator 4 -—
15 Camera Monitor -~
16 Payload Acceleration, Thrust (Z) Axis +25g
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TABLE 7
TELEMETRY SYSTEM 2, COMMUTATOR 3, SEGMENT ALLQCATIONS
CHANNEL 13, 2.51/s

Segment Allocation Nominal Value
1 Temperature T1 ’ 0 to 1200 degrees F
2 Temperature T2 0 o 1200 .degrees F
3 Temperature T3 0 to 1200 degrees F
4 Temperature T4 0 to 1200 degrees F
5 Temperature T5 0 to 1200 degrees F
6 Temperature T6 0 to 1200 degrees F
7 Temperature T7 0 to 1200 degrees F
é Temperature T8 0 to 1200 degrees F
9 Temperature T9 0 to 1200 degrees F
10 Temperature T10 0 to 1200 degrees ¥
11 Temperature T11 0 to 1200 degrees T
12 Temperature T12 0 to 1200 degrees F
13 Temperature T13 0 to 1200 degrees F
14 Temperature T14 0 to 1200 degrees F
15 Temperature T15 0 to 1200 degrees F
16 Temperature T16 0 to 1200 degrees F
17 Temperature T7 4+ 0to 1200 degrees F
18 Temperature T8 0 to 1200 degrees F
19 Temperature T9 0 to 1200 degrees F




TABLE 7 (Continued)

TELEMETRY SYSTEM 2, COMMUTATOR 3, SEGMENT ALLOCATIONS

CHANNEL 13, 2.57/s

Segment Allocation Nominal Value

- 20 Temperature T10 0 to 1200 degrees T
21 Temperature TL1 0 to 1200 degrees ¥
22 Temperature T12 0 to 1200 degrees ¥
23 Temperature T13 0 to 1200 degrees ¥
24 Temperature T14 0 to 1200 degrees F
25 Temperature T15 0 to 1200 degrees F
26 Temperature T16 0 to 1200 degrees F
27 Calibration Resistance 200 ohms
28 Calibration Resistance 400 ohms
29 Calibration Resistance 604 ohms
30 Ground -
31 Spare -
32 Telemetry 2, Channel 13, Data Out -
33 Spare -
34 Spare -
35 Ground (Power) -
36 Spare -
37 +28 Volts de +28 Volts dec
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TABLE 8

TELEMETRY SYSTEM 2, COMMUTATOR 4, SEGMENT ALLOCATIONS

CHANNEL 14, 2.51/s

Segment Allocation Nominal Value
1 Synchronization +2.5 Volts de
2 Ground -

3 Magnetometer, Pitch (Y) Axis +£600 milligauss

4 Magnetometer, Thrust (Z) Axis +600 milligauss

5 Magnetometer, Yaw (X) Axis +600 milligauss

6 Pressure, Air Reservoir (Par) 0 to 4000 psia

7 Event Marker "A" -

8 Event Marker "B" —

9 " Magnetometer, Pitch (Y) Axis +600 milligauss
10 Magnetometer, Thrust (Z) Axis 600 milligauss
11 Magnetometer, Yaw (X) Axis +600 milligauss
12 Separation Indicator -

13 YA Command (Paraloon) —
14 "B Command (Paraloon) -
15 Magnetometer, Pitch (Y) Axis +600 milligauss
16 Magnetometer, Thrust (Z) Axis +600 milligauss
17 Magnetometer, Yaw (X) Axis +600 milligauss
i8 AT Command Separation -
19 "B" Command Separation —_—
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) TABLE 8 {Continued)
TELEMETRY SYSTEM 2, COMMUTATOR 4, SEGMENT ALLOCATIONS
CHANNEL 14, 2.51/s

Segment Allocation Nominal Value
20 Magnetometer, Pitch (Y) Axis +600 milligauss
21 Magnetometer, Thrust (Z) Axis +600 milligaugs
22 Magnetometer, Yaw (X) Axis +600 milligauss
23 Switched Power (A) —

24 Switched Power (B) —

25 Voltage Regulator Monitor +12 Volts de
26 Magnetometer, Pitch (Y) Axis +600 milligauss
27 Magnetometer, Thrust (Z) Axis +600 milligauss
28 Magnetometer, Yaw (X) Axis +600 milligauss
29 Synchronization +5,0 Volts de
30 Synchronization +5.0 Volis de
31 Spare —

32 Telemetry 2, Channel 14, Data Out —

33 Spare -

34 Spare -

35 Ground (Power) —

36 Spare —_

37 +28 Volts de +28 Volts dc




TABLE 9

TELEMETRY SYSTEM 3 (258.5MHz), ALLOCATIONS (PCM/FM)

Channel]

Allocation

Range

Note: Telemetry System 3 was used for Experiment Data,
with no Instrumentation Data inciuded.
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TABLE 10

TELEMETRY SYSTEM 4 (232.9MHz), TRIG BAND
ALLOCATIONS (PAM/FM/FM)

RIG IRIG Frequency
Band Freq. Response Allocation Range
(kHz) (Hz)
18 70.00 1050 Vibration, Yaw (X) Axis +50g
17 52.50 790 Vibration, Pitch (Y) Axis +50g
16 40, 60 600 Vibration, Thrust (Z) Axis +50g
15 30.00 450 Commutator 5 —
i4 22,00 330 Chamber Pressure (Pcl) 0 to 600psia
13 14,50 220 Chamber Pressure (Pcl) 0 to 600 psia
12 10.50 160 Chamber Pressure (PcllI) 0 to 600 psia
11 7.35 110 Chamber Pressure (PclV) 0 to 600psia
10 5.40 80 Start Valve Monitor I -
9 3.90 60 Start Valve Monitor II —
8 3.00 45 Start Valve Monitor IIT —
7 2.30 35 Start Valve Monitor IV -
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TABLE 11

TELEMETRY SYSTEM 4, COMMUTATOR 5, SEGMENT ALLOCATIONS

CHANNEL 15 (30.0kHz), 2.51/s

Segment Allocation Nominal Valué
1 " SBynchronization +2.5 Volts dc
2 Ground e
3 Pressure, Gas Bottle (Pgh) 0 to 4000 psia
4 Pressure, Gas Bottle (Pgb) 0 to 4000 psia
5 Preasure, Gas Regulator (Pgr) 0 to 600psia
6 Pressure, Gas Regulator (Pgr) 0 to 600psia
7 Oxidizer Valves, 2nd Motion -

8 Fuel Valves, 2nd Motion —

¢ Pressure, Gas Bottle (Pgh) 0 to 4000 psia
10 Pressure, Gas Regulator (Pgr) 0 to 600psia
11 Instrumentation Monitor +28 Volts de
12 Oxidizer Valves, 2nd Motion -
13 Fuel Valves, 2nd Motion -
14 Pressure, Gas Bottle (Pgh) 0 to 4000 psia
15 Pressure, Gas Bottle (Pgh) 0 to 4000 psia
16 Pressure, Gas Regulator (Pgr) 0to 600psia
17 Pressure, Gas Regulator (Pgr) 0to 600psia
18 Oxidizer Valves, 2nd Motion — A
18 Fuel Valves, 2nd Motion -
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TABLE 11 (Continued)
TELEMETRY SYSTEM 4, COMMUTATOR 5, SEGMENT ALLOCATIONS
CHANNEL 15 (30.0kHz), 2.51/s '

Segment Allocation Nominal Value
20 Pressure, Gas Bottle (Pgh) 0 to 4000 psia
21 Pressure, Gas Regulator (Pgr) 0io 600psia
22 Instrumentation Monitor +28 Volts de
23 Oxidizer Valves, 2nd Motion —

24 Fuel Valves, 2nd Motion —
25 Pressure, Gas Bottle (Pgb) 0 to 4000 psia
26 Pressure, Gas Bottle (Pgh) 0 to 4000 psia
27 Pressure, Gas Regulator (Pgr) 0to 600psia
28 Pressure, Gas Regulator (Pgr) ~ Oto 600psia
29 Synchronization +5.0 Volts de
30 Synchronization +5,0 Volts de
31 Spare —
32 Telemetry 4, Channel 15, Data Qut -
33 Spare —
34 Spare —
35 1 Ground (Power) —
36 Spare —
37 428 Volis de +28 Volts de
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TABLE 12
TELEMETRY SYSTEM 4, CALIBRATION DATA

Lower Band Limit

Center Frequency

Upper Band Limit

VCO | VCO
Freq. | Serial Frequency Noise Frequency Discrim. Noise Frequency Noise
(kHz) | No. (Hiz) Peak to Peak (Hz) Input Peak toPeak (Hz) Peak 1o Peak
(Volts de) (Volts dc) (Volts de) (Volts dc)
70.00 | 4369 64. 665 . 015 69.897 . 520 . 030 75.121 . 030
52.50 | 15217 48. 569 . 020 52.499 .450 . 020 56,427 .020
40,00 | 16488 36. 989 . 020 39,975 . 380 . 015 42, 949 . 020
30.00 | 20337 27.765 . 080 30,016 . 280 . 020 32.258 . 020
22,00 | 16310 20. 349 . 020 21,978 .220 . 020 23.601 . 020
14,50 | 20769 13. 407 . 015 14,507 . 180 . 020 15,199 . 020
10.50 ] 16085 9.765 . 020 10.588 .140 . 020 11, 317 .020
7,35 | 16309 6. 860 . 030 7.388 . 120 . 020 8,177 . 020
5.40 | 10953 5,156 . 030 5.484 . 090 . 030 5.914 .020
3.90 ] 5944 3.839 . 020 4.050 . 080 . 010 - 4,378 . 029
3.00 ] 15644 3. 034 . 020 3.149 . 080 . 020 3.400 . 0290
2,30 15548 2.447 . 020 2.540 . 070 . 020 2.694 .010
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TABLE 12 {Continued)

TELEMETRY SYSTEM 4, CALIBRATION DATA

Measurements at Power Supply Voltages of:

System Parameter
+26 Volts de

+30 Voltg de

+32 Volts de

Receiver Video Output (P to P) 5.0 5.0 5.0
Transmitter Frequency (MHz) 232, 897 232,896 232,896
Transmitter Output Power (Watts) 0.400 0.340 0.340
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TABLE 13
INSTRUMENTATION COMPONENTS USED ON FLIGHT 17.05 GT—-G-G

Component

Manufacturer Model No. Serial No.
Accelerometer (high frequency), Yaw (X) Axis CEC 4-202~-0001 8340
Signal Conditioning Unit BLH 950 061
|
Accelerometer (high frequency)‘, Pitch (Y) Axis CEC 4-202-0001 7105
Signal Conditioning Unit BLH 950 065
Accelerometer (high frequency), Thrust (Z) Axis CEC 4-202-0001 8339
Signal Conditioning Unit BLH 950 032
Accelerometer (low frequency), Thrust (Z,) Axis Conrac 24155F 143-2
Accelerometer, Yaw (X) Axis - Vibration Endevco 2221E PALT
Signal Conditioning Unit Endeveco 2641M5 LA27
Accelerometer, Pitch (Y) Axis - Vibration Endevco 2221E PB68
Signal Conditioning Unit Endevco 2641M5 LA28
Accelerometer, Thrust (Z) Axis ~ Vibration Endeveo 2221E PB38
Signal Conditioning Unit Endeveo 2641M5 LA24
Accelerometer, Yaw (X) Axis ~ Vibration (R/S) Endevco 2221E PB39
Signal Conditioning Unit Endevco 2641M5 LA20
Antennas, TMI1 (244. 3 MHz) New Mexico State 2,041 w78, W79
Antennas, TM2 (240. 2 MHz) New Mexico State 2. 041 w76, W77
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TABLE 13 (Continued)

INSTRUMENTATION COMPONENTS USED ON FLIGHT 17.05GT-GG

Component Manufacturer Model No. Serial No.
Antennas, TM3 (258.5 MHz) New Mexico State 2,041 w8, W8l
Antennas, TM4 (239.2 MHz) New Mexico State 2.041 W74, W75
Antennas, Command Receiver (409.'0 MHz) New Mexico State 4.003 w84, W8b
Antennas, Tone Range (550. 0 MHz) New Mexico State 4,011 Z9%4, 7295
Calibrator, TM1 Tempo 209702-A 0065
Slave A Tempo 909702-A1 0047
Slave B Tempo 909702-A1 0040
Calibrator, TM2 T-E-C 4X4 043
Calibrator, TM4 Tempo 909702-A 0058
Slave Tempo 909702-A1 0018
Commutator 1, TM1 (5.0r/s) Datametrics 953-3 23
Commutator 2, TM1 (2.5r/s) Datametrics 886 4
Commutator 3, TM2 (2.5x"/s) Datametrics 884 2
Commutator 4, TM2 (2.51r/s) Da,tametx"ics 884 26
Commutator 5, TM4 (2.5r/5) Datametrics 951~4 5
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TABLE 13 (Continued)
INSTRUMENTATION COMPONENTS USED ON FLIGHT 17.05GT-GG

Component Manufacturer Model No. Serial No.

Filter Telonic 'TLP273—4AA1 Al44-6
Magnetometer, Yaw (X) Axis Schonstedt RAM-5C 29500
Magnetometer, Pitch (Y) Axis Schonstedt RAM-5C 2505
Magnetometer, Thrust (Z) Axis Schonstedt RAM-5C 2506
Mixer Amplifier, TM1 Vector MMA12 11955
Mixer Amplifier, TM4 Vector MMAI12 12100
Ogive Giannini 2519P 563
Pressure Transducer, Chamber Pressure (Pcl) Servonic 2091-8001 1066

" Pressure Transducer, Chamber Pressure (Pcll) Servonic 2091-8001 1075
Pressure Transducer, Chamber Pressure‘ (PcllI) Servonic 2091-8001 1119
Pressure Transducer, Chambexr Pressure (PclV) Servonic 2091'-8001 1060
Pressure Transducer, Air Reservoir Pressure (Par) Servonic 2091;9201 1008
Pressure Transducer, Gas Bottle Pressure (Pgb) Edcliff 2-400, 120165 924
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TABLE 18 (Continued)
INSTRUMENTATION COMPONENTS USED ON FLIGHT 17.05GT~GG

Component Manufacturer Model No. Serial No,
' Pressure Transducer, Gas Regulator Pressure (Pgr) Servonic 2091~-8001 1120
Pressure Transducer, Manifold Pressure (Pman) Gulton 3031-10201 1009
Pressure Trangducer, Body Pressure (Pbl) Gulton 3031-10201 1006
Pressure Transducer, Body Pressure (PbII) Gulton 3031-10201 1007
Pressure Transducer, Body Pressure (PbIIl) Gulton 3031-1.0201 1008
Pre-Modulator (PPM) —_ SST-3 16
Regulator (5.0 Volts de), TM1 Vector TV53-A5 203
Regulator (5.0 Volts dc), TM4 Vector TV53-A5 855
Regulator (12.0 Volts dc), TM2 GSFC - -
Regulator (18.0 Volts dc), TM1 Vector TV-56A 599
Relay 1, TM1 Tempao 92208 0033
Relay 2, TM1 Tempo 02208 0019
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TABLE 13 (Continued)

INSTRUMENTATION COMPONENTS USED ON FLIGHT 17.05GT-GG

Component Manufacturer Model No. Serial No, .

Solar Sensor Adcole . 233C 108

Eye 1 ~— — 124

Eye 2 — — 122

Eve 3 — - 125
Stable Platform Whittaker 525145 63;5
Strain Gauge 1 Amplifier Electro-Dev. Corp. 2-481 735
Strain Gauge 2 Amplifier Electro~Dev. Corp. 2-481 ' 723
Strain Gauge 3 Amplifier Electro-Dev. Corp. 2-481 734
Strain Gauge 4 Amplifier Electro-Dev. Corp. 2-481 730
Strain Gauge 5 Amplifier Electro-Dev, Corp, 2-481 3074
Strain Gauge 6 Amplifier Electro-Dev. Corp. 2-481 3076
Strain Gauge 7 Amplifier Electro-Dev. Corp. 2-481 3035
Strain Gauge 8 Amplifier Electro-Dev. Corp. 2-481 3042
Switch (é), TM1 | Raymond 1962-3 -
Switeh (g), TM4 Raymond 1962-3 —
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TABLE 13 (Continued)

INSTRUMENTATION COMPONENTS USED ON FLIGHT 17.05 GT-GG

Component Manufacturer Model No. Serial No.
Temperature Sensor, T1 Trans-sonics 67B 81191
Temperature Sensor, T2 Trans-gonics 678 81199
Temperature Sensor, T3 Trans-sonics 678 81195
Temperature Sengor, T4 Trans-sonics 678 81193
Temperature Sensor, T5 Trans~sonics 678 81192
Temperature Sensoxr, T6 Trans-sonics 678 811‘90
Temperature Sensoxr, T7 Trans-sonics 67B 81208
Temperature Sensor, T8 Trans-sonics 678 81210
Temperature Sensor, T9 Trans-scnics 67B 81209
Temperature Sensor, T10 Trans-sonics 678 81207
Temperature Sengsor, T11 Trans-sonics 67B 81211
Temperature Sensor, T12 Trans-sonics 67B 81204
Temperature Sensor, T13 Trans-sonics 678 81203
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TABLE 13 (Continued)

INSTRUMEN TATION COMPONENTS USED ON FLIGHT 17,056 GT-GG
Component Manufacturer Model No. Serial No,

Temperature Sensor, Tl4 Trans-gonics 678 81187
Temperature Sensor, T15 Trang-sonics §7B 81202
Temperature Sensor, T16' | Trans-sonics 678 81201
Timer (g), TM1 | Raymond 1060-5G180 12191
Transmitter, TM1 Vector T1127 433
Transmitter, TM2 Vector 2125 965
Transmitter, TM3 Vector T1127 216
Transmitter, TM4 Vector TRPT-251A 3045
Transmitter, Tone Range — RU-1043 134

Filter - BNB-202 101
Transmitter, Beacon —_ 40:5
VCO, TM1 (70.00kHz), TRIG 18 Vector MMO11 15110
VCO, TM1 (62.50kHz), IRIG 17 Vector MMO11 16562




4

TABLE 13 (Continued)

INSTRUMENTATION COMPONENTS USED ON FLIGHT 17.05GT-GG

Component Manufacturer Model No. Serial No,
VCO, TM1 (40.00kHz), IRIG 16 Vector MMO1l 20344
VCO, TM1i (30.00kHz), IRIG 15 Vector MMO011 16404
VCO, TMIL (22, 00kHz), IRIG 14 Vector MMO11 16262
vVCO, TM1 (14.50kHz), IRIG 13 Vector MMO011 16180
VCO, TM1 (10, 50kHz), IRIG 12 Vector MMO011 16106
VCO, TM1 (7.35kHz), IRIG 11 Vector MMO0O11 15972
VCO, TM1 (5.40kHz), IRIG 10 Vector MMO11 15402
VCO, TM1 (3.90kHz), IRIG 9 Vector MMO011 16737
VCO, TM1 {3.00kHz), IRIG 8 Vector MMO1L1 15662
VCO, ThM4 (70, 00kHz), IRIG 18 Vector MMO11 4369
VCO, TM4 (52.50kHz), IRIG 17 Vector MMO011 15217
VCO, TM4 (40.00kHz), IRIG 16 Vector MMO11 16488
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TABLE 13 (Continued)

INSTRUMENTATION COMPONENTS USED ON FLIGHT 17.05GT-GG

Component Manufacturer Model No. Serial No,
VCO, TM4 (30.00kHz), IRIG 15 Vector MMO11 20337
VCO, TM4 (22. 00kHz), IRIG 14 Vector MIMO11 16310
VCO, TM4 (14. 50kHz), IRIG 173 Vector MMO11 20769
VCO, TM4 (10, 50kHz), TRIG 12 Vector MMO11 16085
VCO, TM4 (7.35kHz), IRIG 11 Vector MMO11 15309
VCO, TM4 (5.40kHz), IRIG 10 Vector MMO11 10953
VCO, TM4 (3.90kHz), IRIG 9 Vector MMO11 5944
vCO, TM4 (3.00kHz), IRIG 8 Vector MMO11 15644
VCO, TM4 (2.30kHz), IRIG 7 Vector MMO011 15548
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SIGNIFICANT PLANNED EVENTS FOR FLIGHT 17.

TABLE 14

05 GT-GG (Predicted)

Event Time Velocity Altitude Range
(seconds) (feet/sec) (feet) (feet)
Stage I Ignition
First Motion, Pullaways Out, Lift-Off 0.0 0 0 0
Tower Ex;t | 1.2 262
Stage I Burnout and Separation 3.2 704 5,198 39
Stage I Apogee 12,0 16 9,856 350
Stage I Impact 42.1 448 0 506
Stage II Burnout 52.8 7,049 144,251 10,544
Propulsion Valves Shut-Off 68. 0 247,000
Arm the Command and Recovexry Systems 70,0 250,000
Payload Separation 76.0 299,000
4o S, T Guonelovton X Ry k| gy
YO-YO Despin 78.0 311,000
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TABLE 14 (Continued)

SIGNIFICANT PLANNED EVENTS FOR FLIGHT 17.05GT-GG (Predicted)

Event Time Velocity Altitude Range
(seconds) (feet/sec) (feet) (feet)
Nose Cone Eject 92.0 395,000
Stage II Apogee 285.3 599 949,278 146,258
ACS Off, TM Channel Switch, High Voltage Off 485, 0 357,000
Recovery System Paraloon Deployment 19,000
Recovery System Parachute Deployment 15; 000
Stage II Impact 539. 9 3,525 4,000 290,480

Expecied Roll Rates:

At Booster Burnout = 0.7r/s
At Sustainer Burnout = 2.4r/s

Coordinates:

Latitude Longitude

Launcher 32.410°N 106.330°W
Sustainer Impact 33.180°N 106.569°W




TABLE 15

WEIGHTS AND DIMENSIONS OF FLIGHT 17.05GT-GG VEHICLE

Weights Pounds
Total Weight of Vehicle at Launch 7363.4
Stage I at Launch 1393.8
Stage II at Launch (including Payload, Propellants, etc.) 15969, 6
Total Weight of Vehicie at Stage I Burnout (before separation) 6338, 3
Stage I at Burnout 598.8
Stagt_e IT at Separation 5739.5
Stage II at Burnout 1652.1
Forward Payload at Separation (prior to nose-tip eject) 691.0
Recovery Body (following nose-tip eject) 640.0
Lengths Inches

Total Length of Vehicle at Launch 688. 87

Booster Stage (including inter-stage structure of 18 inches) 152,75

Sustainer Stage 341, 62

Payload (including Ogive) 194, 50

Recovery Body 123.00
Diameters Inches

Booster (Stage I} 16,5
Booster (Stage I) Fin Span 59.6
Sustainer (Stage IT) 22,0
Sustainer (Stage II) Fin Span 100.4
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SECTION II

VEHICLE ASPECT INSTRUMENTATION
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TABLE 16

VEHICLE ASPECT SENSORS FOR FLIGHT 17.05GT-GG

MAGNETOMETERS
Sensor Manufacturer | Model No. | Serial No, 'Ra.nge
(milligausgs)
Magnetometer:
Yaw (X) Axis Schonstedt RAM-5C 2500 +=600
Magnetometer:
Pitch (Y) Axis Schonstedt RAM~5C 2505 +600
Magnetometer:
Thrust (Z) Axis.| Schonstedt RAM-5C 2506 +600
STABLE PLATFORM
Sensor Manufacturer | Model No. | Serial No. Range
{degrees)
Stable Platform Whittaker 525145 63-5
Yaw (X) Axis +30
Pitch (Y) Axis 360
Roll (Z) Axis 360
ANGLE OF ATTACK INDICATOR (OGIVE)
Sensor Manufacturer | Model No. | Serial No. Range
(degrees)
Ogive Giannini 2519 563
Yaw (X) Axis 7.5
Pitch (Y) Axis 7.5

PRECEDING PAGE BLANK NOT FILMED
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TABLE 16 (Continued)

VEHICLE ASPECT SENSORS FOR FLIGHT 17.05GT-GG

SOLAR SENSOR

Sensor Manufacturer | Model No, | Serial No. Range
(degrees)
Solar Sensor Adcole 233C 108
Eye 1 124 Reticle A
= 445
Eye 2 122
Reticle B
Eye 3 125 = 87,9
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Output (Volts dc)
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Figure 3. Magnetic Aspect Sensor, Calibration for Yaw (X) Axis
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+600 +500 +&00 +300 +200 +100 0
Magnetic Aspect Sensor Magnetic Field Output
Manufacturer: Schonstedt Instrument Co. (millipauss) (Volts de)
Model Mo. RAM-3C +600 4,77
Serial No, 2505 ) +550 +4,.58
Range: T600 milligauss . +500 +4, 39
Functicn: Magnetic Aspect, Eitch (Y¥) Axis +450 +4.30
e +400 +4, 00
+350 - +3,80
s H +300 +3,60
+250 +3.40
2 +200 +3.20
- +150 +3.00
+100 +2, 80
X k50 +2.60
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Figure 4. Magnetic Aspect Sensor, Calibration for Pitch (Y) Axis
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Output (Volts dc)
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Figure 9. Stable Platform, Calibration for Roll (Z) Axis



FIN |

(+) PITCH 1

(-) YAW

FIN |1 &

& FiIN [V

(+
) YAW &(-)PITCH

NOSE MOTION
LOOKING AFT

v
FIN HI

ORIENTATION

OGIVE INSTRUMENT
YAW AXIS —*

DIMENSIONS AND SCHEMATIC DIAGRAM

~0.50 DIA
T T, t20°
100f —x =
OIAY 1 “ .
Y
] s YELLOW
3G°TYR / . C5. AND BLACK MOTION NOSE
L ROTATIONAL L'LEFT LOOKING
AX1S MOTION < FORWARD
o 501 0.50 REF NOSE DOWN 3
075 (= - 3
042 TYRI a1, 5?_—-»--«.—-—— 2.50 —» RED )
o4l PITCH|  Yaw
GREEN

WIRING DIAGRAM

Figure 10. Angle of Attack Indicator (Ogive}, Orientafion on Flight 17.05GT-GG

49



08§

OQutput {(Volts de}

TR SR TR
b MK EARNEREN]
PR : I PR
P! xARpmfinkhs
T R } tput

Manufacturer: Giannini

Model No, 2519P

b Serial No, 563

Range: ¥7.5 degrees

Function: Vehicle Aspect, Yaw (X) Axis
JL1L. i T

ef
Ogive TH (deprees) {Volts de)

H =7.5 0,188

L
< 6.0 0.634
el
-3

-4,0 1,235

-2.0 1,850

0,0 2,457

3.083

e FE A

HH B T T

Left

T 3,687

ey

T

11
T
3

i3

0

0
T e FEh HE H 46,0 4,310
FrF 5 4,752

4 H: : i LR I :':E' »
3 A S BTt e H
T E [

T R R o
1 phees H i H AT
Hi{ HEH] FH T H H-
0 E ] Ll }- NEaE -

(WS LA XS KNI
T S

P

iy i

-6 -4 -2 0 +2 +4 +6

Figure 11. Angle of Attack Indicator (Ogive), Calibration for Yaw (X} Axis

+§




ion for Pitch (Y} Axis

Function: Vehicle Aspect, Pitch (Y¥Y) Axis [t

(°p s210a) 3Ind3ng

T i ] -
Ly 5 - :
A o 7] !
T c @ Thy t - T . H
o aaa] o m i i 8] i A e ek 3 R
= o P rrils enaal s B vas Laay =1 Y i ¥ g =i
Py et P e e sl i O S
HiE Ba., pIEENS : EEafrEAE
kx> e = WO O R oty ry 1 -
.Il_.iﬂnnw. > M ftonl iinig s A ics o
{REEED -l @ o vy : i
it 0 M - » pes) s
Fa s a3 s g~ z 3
i Fr a4 ——
- [T —.
Fr i a — e T T
i H-og @ = T
iy 3 04 @ o) +
T GdH g8 =
i g o U9 i -
- mERum h + ¥
s e H e 1 b :
18] ty iyt : e - —
- > ey s nayn ! ey P ; =
L iR e S e e S Bt iy s e
= bt aa] s s i ey R e I E P b e
n -r 3] — <

A
T @
g
:
7
T ¥
s
i
T
(Lol Fhan
-} H
; T
! EETias!
T e
- Rl
b o
ey
<
1 1 1 .T
: M ETAEALn
s
anzan T =a b
F I Tty
nznd
Saxaa u n.ﬂ : HE
Hi 0 Sjlov~oQunmuniao o I it ot
e 2 SO Mmoo ; : ; T - : T = un maa:
j1¥§p3162851859“ 1 I 1 1 b4 e T _n.mﬂ
I D Y| a2 s or o2 o o b b e T T 1=t %A b T e
e I Hlo oA A N oSt = L = - H ™~
H#OW i % : £l ymaa: e B
e O e T + t f s
T i rate: R < I Tt Lae rar
uH..uJ.nm T Mt 3 + T S Lo
i t e + i + : =
mHﬂﬂ m \n.m : 11.1;3& : b :. T H e m 7 g ety 1 .£
T Ranas : ThH : 7
.HWMSOOOOOOOS« T T = - o T T
Mr-o.&unonnno_...u_“" R I Ea - e an 4 = T s
o g R ; e Ty r =
£z Ml AN + + £ + FheeiEe e T e ; e pne | @
Eedw o 3 {3 T 1 1 ramas Exwns ) n: H Tt T T4 1 s Tt
EXmm T L] T L3 13 T LN} ¥ 1t T N X 1 x| Sy
e s Bt e Tt .
e T HEES A T T _
s : (e iyt covan ey
A ARREED esaa e R e TH 7
jaan T A e B o T ey HrH R ARATNduEran Srand fyes
1 T L3 1O 1 n I I3 i 13 1 i b I
T e e : i ] e P
1 T 1 Ly -
T T 1
Lk _—-
u. 3Ty
=T =
oa
1 7]

4 -

-6

Figure 12. Angle of Aftack Indicator {Ogive)}, Calibrat

51



Reticle B (+ Angle)

Aft

Reticle B -~

-

/

Reticle A

Fin L

j 57+5 degrees
\ —7

/\/\/\/\/

(looking aft)

[/Eye 1

W

/.
\/’_j/ Reticle B (~ Angle)
Nt/

/1\

\

/

Reticle A (- Angle)

/.L\__/,\._ 44,5 degrees

.

/
/

Reticle (+ Angle)

Figure 13. Solar Aspect Sensors, Orientation on Flight 17.05GT-GG

52



£s

OUTPUT OF SOLAR CELL AMPLIFIERS VS, ANGLE OF
INCIDENCE FOR LEAST SIGNIFICANT BIT, SHOWING

1|" "

[\ /—\THRESHOLD

SENSOR THRESHOLD LEVEL.
A
NV OV VYV g
SOLAR CELL AMPLIFIER =
8 BIT DEGREES
SHIFT
REGISTER
END MOST LEAST
woRD | SIGNIFICANT 6 5 4 2 | SIGNIFICANT
BIT BIT
SCHMITT MONOSTABLE i\
MULTIVIEB. 1
COMMAND TRIGGER 5004 ‘/
EYE INPUT :
: OUTPUT
+12v POWER mm0m8F = DC IN
SHIFT RIGHT PULSE oy CUPPLY e
+32V DC-~-DC I

ALL SHIFT N SHIFT

REGISTER L> LU'-iE o

FLIPFLOPS GENERAT

Figure 14, Solar Aspect System, Block Diagram

AWA
VAV VARV,

llon



b4

. ZERO

ONE
4,0V
REF,

T

2.5V

1.0V

— 14.3us —p 1
]
- = 1
= SR @l lo
S ol to Q
by v v e
—~ = - [
2 8| |2 8
wi =3 I o =
IiBll i > ‘ ll.AIl
RETICLE RETICLE
ABOVE READING
"A" RETICLE = 1011010 = ~44 .5 DEGREES
5 P
EYE NO, 1 O <
= o

"B" RETICLE = 1000101 = =57.5 DEGREES

Figure 15, Solar Aspect System, Data Train

EYE
IDENT.

l.-sy.z,:-}—l—
LS

— 0 — EYENO, 1 .,

0—& - EYENO. 2

— = — EYE NO. 3

END OF




TABLE 17

SOLAR ASPECT SENSOR (MODEL 135) CODE TABLE

ANGLE . GRAY CODE ANGLE GRAY CODE
-63.5 0000000 ~30.5 0110001
-62.5 0000001 -29.5 0110011
-61.5 0000011 -28.5 0110010
-60.5 0000010 -27.5 0110110
-59.5 0000110 -26.5 0110111
“58.5 0000111 -25.5 0110101
-57.56 0000101 -24.5 0110100
-56.5 0000100 ~23.5 0111100
~55.5 0001100 -22.5 0111101
-54.5 0001101 -21.5 0111111
-53.5 0001111 -20,5 0111110
-52.5 0001110 -19.5 0111010
.~51.5 0001010 -18.5 0111011
-50.5 0001011 -17.5 0111001
"-49.5 0001001 -18.5 0111000
~48.5 0001000 -15.5 0101000
-47.5 0011000 -14.5 0101001
-46.5 0011001 ~13.5 0101011
-45.5 0011011 -12.5 0101010
~44.5 0011010 ~11.5 0101110
-43.5 _ 0011310 -10.5 0101111
-42.5 : 0011111 - 9.5 0101101
-41.5 0011101 - 8.5 0101100
-40.5 0011100 - 7.5 0100100
-39.5 0010100 - 6.5 0100101
-38.5- 0010101 - 5.5 0100111
-37.5 0010111 - 4.5 0100110
-36.5 0010110 - 3.5 0100010
.~35.5 . 0010010 - 2.5 0100011
-34.5 0010011 - 1.5 0100001
-33.5 0010001 - 0.5 0100000
-32.5 0010000 + 0.5 1100000
-31.5 0110000 + 1.5 1100001
ete.

Positive angles same as negative except most significant bit is a .

95



PRECEDING PAGE BLANK NOT FILMED



TABLE 18

ACCELEROMETERS (INCLUDING VIBRATION)
USED ¥OR FLIGHT 17,05GT-GG

ACCELERATION SENSORS

Sensor Manufacturer | Model No. Serial No. | Range (g) '

Accelerometer:

Yaw (X) Axis CEC 4.202=0001 8340 +25

Amplifier BLH 950 061
Accelerometer:

Piteh (Y) Axis CEC 4-202-0001 7105 +25

Amplifier BLH 950 065
Accelerometer:

Thrust (Z) Axis CEC 4=202~-0001 8339 25

Amplifiei' BLH 950 032
Accelerometer:

Thrust (Z,) Axis Conrac 24155F 143-2 -1 to+15

VIBRATION SENSORS
Sensor Manufacturer | Model No, Serial No. | Range (g)

Accelerometer:

Yaw {X) Axis Endeveo 2221F PA1T +50

Amplifier Endeveo 2641M5 LA2’(
Accelerometer:

Pitch (YY) Axis Endeveo 29221F FB68 +50

Amplifier Endevco 2641M5 LAZ28
Accelerometer:

Thrust (Z) Axis Endeveo 2221E PB38 +50

Amplifier Endevco 2641M5 LA24
Accelerometer:

Yaw (X) Axis Endevco 2221E PB39 =50

Amplifier Endevco 2641M5 LA20

Ricy,
Gr B
£
Beltzagy,

59




+ Pitch

U Degrees
Fin 1

Pitch Accelerometer

Fun 1V
90 Degrees
- Yaw

+ Yaw
270 Degrees
Fin I1

Yaw Accelerometer Thrust Accelerometer

Fin 111
180 Degrees
- Pitch

Figure 16. Acceleration Sensors (high frequ'ency) , Orientationon Flight 17, 05GT-GG

(looking aft)

60



T9

Gutput (Volta dec)

H

+20 +16 +12

HrH Model No., 4-202-0001 950 -25

=] Serial No, 8340 061 -20

Range: ta5 g -15

il

Shunt Resistance: Calculated Measured

=10

346 ohms 330 ohms -8

-6

Bias Resastance: (Between +5 Volks Return and =-SCU Lnput)

dpdgrea IR Hve i fRaz1inn s

-0, 540
-0,004
+0, 630
+1. 260
1,510
+1.762

Hr T " N ol b g RS PARSN Roho P e B et I B XY s e [ et S e il

F- EESE i !-rn%'i-;-hi.;.tﬁt AL ﬁﬂ*ﬁﬁ' T :;L |+~~|— ol o s o e e o e R
T FRHET cceleremeter Acceleration Output: ':'E.-.‘:
o T ) Accelerometer Amplifier (g) {Volts dc) ::"—;_
] Manufacturer: CEC BLH -26 ~0,584 =%

firdd

4

AN
i

I

H o SR 1 megohm -4 +2,015 :_ﬁf
4 +HT
5 Function: Acceleration, Yaw (X) Axas -2 +2,270 b
2icH 5 THEE SETEEESIST [ L] T ayesacy lytasprasg T 0 +2.522 EE
sy ilid i 5 C R T +2 +2,765 Lk
HHY m 5 + +3.020 o
Bl {1 Y +6 +3,275 -“-'E
SRR iRy hate Juct dusty iy T T +8 +3,530  4id
4 i TR 5 +10 +3.785 g
ElaigE HEE: +15 4,418 HE
Ragseast L e e " t HEE . -+20 +5,055 '?';_"E
S oA TN Neual Gaaed % el HFS “+25 +5.658 E“pr‘“
S S ; 3 §5iEs +26 +5.707 B
Ea5t HER R RS (e The i Eh S b Rt e s B pa et }.EL

EREE 14 T YU Py ey vy iy el I v e[ b
Eapiizaatyyst: T H] 21 1‘}3 l—f; E{u ke B ethd RE T Lhf dr |
EHH 16 T el N B R | T e e e | EE e

e H 1 R e e R e

HH Nn REn e Er=d RS R E AR RN
HH i B RNt Rina [t ‘.:fgi W e

[3-iH - pEa EE L e & = T Ty . $ifer == HENE
) S i e sl Nt B sl e R Y el b S s
e 3 st | i 1 ERM B {4 { O YT R i s e R
] T B PR T H { GRS R =y
= o T e e T I R T e e S T b= e PR ey
] I [ T Bim o4 i g b .!“ i it ’;?‘1;": | Eis :.?' e ]
-+ e eH R B e D s e Hye Frafreiifr e U Timd | Db e feif oo
M A FHE h‘ i gsis k ; b .‘if,, fehe ‘,_r.,rl H* ol f e ] AT
H 3 AT L FpsH RIS i B e I Sl E e L b BRI ST EMEH T
jo :‘Ej-: | i ] A ,;FH‘. 1h. i1t { - i:.h' by it o

" rt e g FH N webi (e FH '.: ] s il et R i :“ oy [rw

e HE HIL et Tt ﬁ{‘. A H IL Hiims Lk 1}':
= R B SN EHEHIR i N AVH R T et e e

EH TR TP R B i xtli Hil 1.1_' S HIEE slaliat I dim R

" 1 44 + T i ey ey fligs T - e |

e R T L e R RS e s ot AR ] vt ) el 2
HTH EEANEETE TR BN EREGI R TR P TN P
e e L e S e T R R

]
=~
o

Figure 17. Accelerometer (high frequency), Calibration for Yaw (X) Axis



co

Y e L o] el @
K o 2 o oM r
fai 3
1t 1T
il
e ; :
100 SR 2
T § =
} F31
9?:@
-
380 T B 3 -
t Accelerometer Frequency Deviation BH
E‘ Accelerometer Amplifier (Hz) (percent) f
~5olE2 Manufacturer: CEC BLH . 10 101.3 i
» Model Na. 4~202+0001 950 20 100.5 !
o Sexial No. 8340 061 30 100,2
oo Range; T25 g 40 100,0
s Shunt Resistance: Calculated Measured 50 100,0
— o, ' 346 ohms 330 ohms 60 100.0
T Bias Resistance: {(Between +5 Volts Return and -SGU Input} 70 100,0
W) 43
£ 1 megohm 80 99.8 B
= Function: Acceleration, VYaw (X) Axis 90 99.7 {HHH
) P ! u.
Z 40 t T 2 ! HHE 100 99.6 I
- H 150 99,2
g 200 98,0
30 i 250 96,7 |
& 300 94,7
b 350 91.5
20 400 88,1 &
ithat 450 84,0  HiH {
& 500 79.5 i
. i i 600 69.1
10 H 700 58.0 HiHIEHE H
| 730 ) 55.0  HEHIER il
et R HHH T T t
10 Low 1000

Figure 18. Accelerometer (high frequency), Frequency Response for Yaw (X) Axis



€9

Qutput (Volts dc)

+12 +8
£

“““““ = [+ FHA PR [PrE PR L FH I .; dx gk, F'::ﬂr: bkl FH |2 5 filtpiabid ] SR RN o]
= i »: mimy o bl i W N e AN N u gedpnk " pym [ My
ZEREyEtR] EREARALE HEEHLED wan H :E:EI[J] EE%I; F FEE EeE R FEL R R EH AR PR el e
A I Accelerometer [Tt H Acceleration Output
H RNt HE Accelerometer Amplifier mangen (g) (Volts de) H
FFEr aE it s Manufacturer: CEC BLH pagten - 26 -0,035 H
T e FFHIEEE Model No. ° 4~202-0001 950 FEEHE -25 +0,065
fssieriaraas F Serdal No, 7105 065 ' FETERE -20 +0,553
Range: 125 g -15 +1,042 8
H TEHEHERHERT Shunt Resistaence: Calculated Measured «10 +1,527
as FH B Fr e 418 ohms 390 ohms -8 +1.722
5 [ dhiE Bias Resastance: (Between +5 Volts Rebturn ) +1.915
rLHH [H fRuas 2 megohms B 4 +2,118 -
e _ Function; Acceleration, Prtch (Y} Axis "2 +2.306 .
H- mijuaalgssaninal IT 2 H L4 L 4 |4 ‘w+h AR T 0 +2,501
28 PRl PR SR HElE=acdRERES 11 Egkdes FEes r— __: E 2 +2 +2, 688
B R o Feadpy THEER R +4 +2,882
& R i pu 5 "..j SEICELL S5 iaBisialt et IR Epmry unadizas +6 *3,077
THEHET sasdpaad] papadfasilp S T R B R R HHF +8 +3, 270
waupaan R P T z T +10 +3.468
A rihs FEH +15 +3.955
- ik e jEaitinass el +20 +4,439
FHH an bR H TR b T +25 4, 930
3 gaozhss e ok CEERE P e +26 +5,035
HH S afaacd I fERscEas
L 8 —Jgém::: HH HEFTFH
0 R g i i

=20 -16 =12 -8 =4 0

" Figure 19. Accelerometer (high frequency), Calibration for Pitch (Y) Axis
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Figure 20. Accelerometer (high frequency), Frequency Response for Pitch (Y) Axis
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Figure 21. Accelerometer (high frequency), Calibration for Thrust (Z) Axis
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Figure 22. Accelerometer (high frequency), Frequency Response for Thrust (Z) Axis
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Figure 23. Acceleration Sensor (low frequency), Orientation on Flight 17.05GT-GG
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Figure 24, Accelerometer (low frequency), Calibration for Thrust (Z,) Axis




+ Yaw
270 Legrees

+ Pikch

U Degrees
Fin 1
Pitch Vibrataion Yaw Vibraktion
Thrust Vibration
|
S
—
~ =8 z
2 = &5
= &
o
- (=23
3
i
(looking aft)
Fin IIl
180 Degrees
~ Pitech
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Figure 26. Vibration Accelerometer, Calibration for Yaw X) Axis
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Figure 27. Vibration Accelerometer, Frequency Response for Yaw (X) Axis, at 5¢
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Figure 28. Vibration Accelerometer, Frequency Response for Yaw (X) Axis, at 10g
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Figure 29. Vibration Accelerometer, Calibration for Pitch (Y) Axis
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Figure 30. Vibration Accelerometer, Freque\ncy Response for Pitch (Y) Axis, at 5¢
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Figure 31. Vibration Accelerometer, Frequency Response for Pitch (Y) Axis, at 10g
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Figure 32. Vibration Accelerometer, Calibration for Thrust (Z) Axis
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Figure 33. Vibration Accelerometer, Frequency Response for Thrust (Z) Axis, ot 5¢
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Figure 34, Vibration Accelerometer, Frequency Response for Thrust (2) ptrs, at 10 g
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Figure 34, Vibration Accelerometer, Frequency Response for Thrust (Z) Axis, at 10g
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Figure 36, Vibration Accelerometer (Recovery System), Calibration for Yaw (X) Axis

5| Function: Recovery System Vibration, Yaw (X) Axis T HE A e ] HiT 1 -20 +]. 358 5
i i BTLEEETET s IR T H TRV B E R R L : o T -15 +l.578
S e e e B i s SEaii ittt B el pemus il -10 +1,808  Jofi:
ERERRE Bin 1 R R R i [ PR R T HH FH -5 +2.036 RiEH
H: | i e LR | e L B e e (R e e e e rpe T 0 +2,256  HRAH
3 HE Y SHTHTH T T FRepReussaEaas : +5 +2,476  TRHIGT
] i FRE R R sinasdalalaEianiate 1 +10 +2,706  FEHTHY
1 SshiE 4_: IH T 5 +15 +2,934  HHEH
iy Femyyont HET § x +20 +3.154
L ] k rH FEL L e +25 +3,388 1
H PR e e e s e o i +30 ¥3.612 g
i SN +35 +3,842 LT
£k EEF FH i +40 +4,071
L e P Ee e SR TR Ty +45 +4,301  [EETEH
LS T R T . T D, +50 +4,512 2
: decs TR R e B R e iy rpn e R
Ll b Eaias g aghas H HH EH AR 3 H H
i i u = HELEE b & L e e B ]
tHHHHH Hi trEEH H A iamila s i o HH R e FELO A
Qe iR I i HE R
sty : EHE L ) sdteeals et
BeeiERELyEaE Lher b SRR ke T 4 3 ] T H H i
. -+ [ i asxaHy O e e 2R oy Tk
L BT —; o FE H ,-,._ ;__ R s A das
l Iyl nd | wwe Tl Il 11 o u= 1 T -
i 1] Egieantics ans T
“J- Hzs L :: SRR H e b H
E LT e B i HEEE } E EgERaaE 1 ; I :
BB i R | bty idiliasas HH |
-50 35 -



18

1 1l T
i i it i
LI Ii
il 1 m»u i
! b Frequency Deviation
i il 1 (Hz) (percent)
I ; 10 98.8
oo i il 20 96.0
) 30 95,4
i il 40 95.3
P 50 95,0
AT l'.r? [ 60 94,4
il it bzl 70 94,2
SO Vab TR 80 94,1
- 1bration Accelerometer i}
|—1— Accelerometer Amplifier i N 90 93.8
1~ Manufacturer: Endeveo Endevco 1, 100 93,4
[ Model Ne. . 2221E 264145 S i 150 23.0
- Serzal No. PB39 . LAa20 i 200 91.2
goj—— Renge: 150 g m 250 20,2
17 Function: Recovery System Vibration, Yaw (X) Axis ggg gg.f
i ] ! 400 85.6
HH ‘i’ i i 450 84.0
500 82,2
FiTy [T l 600 78.6
70 700 742
800 70.8
\ 900 67.8
1000 * 64,0
A 1400 55.0
60 | 1]
| I
|
» il i
H{ ]
i
i i}
10 100 1000

Frequengy (Hz)

Figure 37. Vibration Acceleromefer (Recovery System), Frequency Response for Yaw (X) Axis, at 5 g
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TABLE 19

PRESSURE GAUGES USED FOR FLIGHT 17.05GT-GG

Serial Range

Sensor Manufacturer | Model No. .
No. (psia)
Pressure Gauge:
Chamber (Pcl) Servonic 2901-8001 1066 0 to 600
Pressure Gauge:
Chamber (Pecll) Servonic 2901-8001 1075 0 to 600
Pressure Gauge:
Chamber (Pclll) Servonic 2901-8001 1119 | 0 to 600
Pressure Gauge:
Chamber (PclV) . Servonic 2901-8001 1060 0 to 600
Pressure Gauge:
Air Reservoir (Par) Servonic 2901-9201 1008 0 to 4000
Pressure Gauge:
Gas Bottle (Pgb) _ Edecliff 120165 924 | 0 to 4000

Pressure Gauge:
Gas Regulato:.j (Pgr) Servonic 2901-8001 1120 0 to 800

Pressure Gauge: . .
Manifold (Pman) Gulton 3031-1020% | .1009 0to 15,

Pressure Gauge:

Body (PbI) Gulton 3031-10201 1006 0to 15
Pressure Gauge: !

Body (PbII) Gulton | 3031-10201 1007 0to 15
Pressure Gauge: :

Body (PbIII) Gulton | 3031-10201 1008 0to 15
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e
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Output (Volts de)
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e ] 3“3’ R e e :;i N 7 SEdaees
FLEC Pressure Transducer EEbpER e B A Pregsure Qutput L EREas
IS Manufacturer: Servonic Instruments HEAE : T _(psia) (Volts dc) B3
FHH T Model No, 2091-8001 HFE R PR 0 +0. 20
1T Serdal No. L066 FEE ML T 60 +0.67
—H Range: O to 600 psia i fj;:: - 120 +1,14
iHH i Funetion: Chamber Pressure, Pcl HarlEes I 180 +1,60
FHH e EEH I i Ph T T E 240 +2,07 ¢
: ! e o e i 300 +2,53
5 T soagase . HEEE 360 +2.99
ik SHENIR ] TR 420 +3.45
Eraianh SEERLEs o e e e e e 480 +3.92 T
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Figure 39. Pressure Transducer, Calibration for Chember Pressure (Pcl)
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Figure 47. Pressure Transducer, Calibration for Body Pressure (PbI)
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Figure 48. Pressure Transducer, Calibration for Body Pressure (Pbli)
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Figure 49. Pressure Transducer, Calibration for Body Pressure (PbiIl)
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TABLE 20

VEHICLE STRAIN-GAUGES USED FOR FLIGHT 17.05GT-GG

Sensor Manufacturer Model No. Serial No. (I%:I}iff
Strain Gauge 1 Electro-Dev. 2-481 735 0to 45
Strain Gauge 2 Electro-Dev. -2—481 723 0 to 45
Strain Gauge 3 Electro-Dev, 2-481 734 010 45
Strain Gauge 4 Electro-Dev. 2-481 730 0to 45
Strain Gauge 5 Electro-Dev. 2-481 3074 0to 45
Strain Gauge 6 Electro~Dev. 2-481 3076 0 to 45
Strain Gauge 7 Electro-Dev. 2-481 3035 0 to 45
Strain Gauge 8 Electro-Dev. 2-481 3042 0 to 45
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TABLE 21

TEMPERATURE GAUGES USED FOR FLIGHT 17.05GT-GG

Model | Serial Range

S
ensor Manufacturer No. No. (degrees T)

Temperature Transducer 1 Trans—sonics 678 81191 0 to 1200

Temperature Transducer 2 Trans-sonics 678 81199 0 to 1200

Temperature Transducer 3 Trans-sonics 678 81195, 0 to 1200

Temperature Transducer 4 Trang-gonics 678 81193 0 to 1200

Temperature Transducer 5 Trang-gonics 678 81192 0 to 1200

Temperature Transducer 6 Trans-gsonics 678 81190 0 to 1200

Temperaiure Transducer 7 Trans-gonics 678 81208 0 to 1200

Temperature Transducer 8 Trans-sonics 67B 81210 0 to 1200

Temperature Transducer 9 Trans-sonics 678 81209 0 to 1200

Temperature Transducer 10 | Trans-sonics 678 81207 0 to 1200

Temperature Transducer 11 | Trans-sonics 678 81211 0 to 1200

Temperature Trangducer 12 | Trans-sonics 678 81204 0 to 1200

Temperature Transducer 13 | Trans-sonics 678 81203 | 0 to 1200

o2

Temperature Transducer 14 | Trans-gonics | 67B 81187 0 to 1200

Temperature Transducer 15 | Trans-sonics 67B 81202 0 to 1200

Temperature Trangducer 16 | Trans-sonies 678 81201 0 to 1200

e
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PST
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Figure 76. Temperature Transducer T1, Calibration
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Figure 77. Temperature

Transducer T2, Calibration
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Figure 78. Temperature Transducer T3, Calibration
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Figure'79. Temperature Transducer T4, Calibration
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Figure 80. Temperature Transducer T5, Calibration
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Figure 81. Temperature Transducer T6, Calibration
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T12 81204 Skin, Fins 4 and 1 (aft) 201,08
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Figure 82. Temperature Transducers (T7 through T16), Recovery System, Calibration



SECTION VI

VEHICLE ANTENNAS DATA
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TABLE 22

VEHICLE ANTENNAS USED ON. FLIGHT 17.05GT-GG

Antenna Manufacturer Model No. | Serial No.
Telemetry System 1, .
. w78, W79
DAM/FM/FM (244.3MHz) || o7 Mexico State | 2. 041 78,
Telemetry System 2 .
’ 2.041 | W78, WTT7
PPM/FM (240. 2 MHz) New Mexico State '
Telemetry System 3, . .
PCM/FM (258, 5 MHz) New Mexico State 2.041 W80, W8l
Telemetry System 4, )
PAM /FM/FM (232. 9 MHz) New Mexico State 2.041 W74, W75
Command Receiver {409.0MHz) | New Mexico State 4, 003 W84, W85
Tone Range (550. 0 MHz) New Mexico State | 4. 001 794, 795

PRECEDING PAGE BLANK NOT FILMED
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Figure 83. Antennas, Orientation on Flight 17.05GT-GG
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DATE July 22, 1968

Tuned to 244,3 MHz

Model No. 2.041

Faraliel Tuned Curwve at "Tee"

Serial No, W78 and W79

IMPEDANCE COORDINATES—50-OHM CHARACTERISTIC IMPEDANCE
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Figure 84. Antennas for Telemeiry System 1 (244
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Model No. 2,041 Tuned to 232,9 MHz DATE December 2, 1969
Serial No. W76 and W77 Parallel Tuned Curve at "Tee"

IMPEDANCE  COORDINATES—50-OHM: CHARACTERISTIC IMPEDANCE
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Figure 85. Antennas for Telemetry System 2 (240.2 MHz), Impedance Chart
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DAIE July 22, 1968
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DATE December 2, 1965

Parallel Tuned Curve at "Tee"

Tuned to 232.9 MHz
COORBINATES—5¢-OHM CHARACTERISTIC IMPEDANCE

IMPEDANCE

Serial No. W74 and W75

Model KNo. 2,041
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Figure 87. Antennas for Telemetry System 4 (232.9 MHz), Impedance Chart
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Tuned to 409,0 MHz DATE July 25, 1968
Parallel Tuned Curve at '"Tee"

Model No. 4,003
Serial No. W84 and W85
IMPEDANCE COORDINATES—50-OHM CHARACTERISTIC IMPEDANCE
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Figure 88, Antennas for Command Receiver {(409.0 MHz), Impedance Chart
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pDATE Auvgust 5, 1969

Tuned to 550.0 MHz

4,011

Model No,

Parallel Tuned Cuxrve at "Tee'

Serial No, Z94 and 295

*. IMPEDANCE COORDINATES—50-OHM CHARACTERISTIC IMPEDANCE
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