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RESULTS OF TX-61 WEAPON TESTS
101-11 AND 101-17

Introduction

Tests 101-11 and 101-17 were airdrops of the TX-61 weapon
retarded ballistic series, made primarily to investigate aircraft
separation and parachute performance from an F-104 aircraft at maxi-
mum and minimum release speeds. Both tests met their objectives and
were successful.

Table I summarizes the release conditions for the tests. A
complete tabulation of the conditions and results of the tests is
given in Appendix A.

TABLE I

Summary of Test Conditions

101-11 	 101-17 

Test date 	 11-18-64 	 8-12-65

Carrier 	 F-104 	 F-104

Carriage 	 Centerline 	 Centerline

Altitude (ft above target) 	 1847 	 2488

Attitude (deg) 	 Level 	 Level

Speed CAS (knots) 	 732 	 240

Kti
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Test Objectives

The purposes of these tests were:

1. To evaluate parachute operation and aircraft separation
from an F-104 at maximum and minimum release speeds.

2. To evaluate MC1839 inertial switch operation.

3. To determine the retarded trajectory.

Summary

Both tests met the objectives. Test 101-11 demonstrated that
no problems are encountered in dropping a TX-61 retarded unit from
an F-104 at maximum speed, and Test 101-17 demonstrated the same
success at a speed well below the minimum tactical release speed for
the aircraft. Between the times that these two tests were performed,
the nominal time delay on parachute ignition was changed from 0.1 to
0.3 second. Consequently, Test 101-11 had a shorter time than is now
used and posed a more critical condition than is now required. Unit
101-17 was dropped with a 0.3-second delay.

Description of Test Vehicles

The configurations dropped in these tests are shown in Figure 1.
The serial numbers of the parts used are listed in Appendix B. Table
II summarizes the physical characteristics of each unit.

TABLE II

Physical Characteristics of Test Units

101-11 101-17

Length (in.) 141.0 141.0

Diameter (in.) 12.75 12.75

Weight (lb) 613 596

CG (station) 60.1 59.2

Yaw MI (lb-in. 2 ) 652,500 614,500
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The schematic of the electrical system used on these tests is
shown in Figure 2. This system used a pulse initiator, which simu-
lated the action of an MC1876 pulse actuator, to deploy the parachute.
The pulse initiator is a solid-state, time-delay device which is
adjustable for various parachute delay times. For safety purposes,
an MC982 pullout switch was also used. The pulse initiator and the
telemetry were interconnected through a junction box located in the
preflight section. The MC1839's were housed inside the junction box,
and their operation was monitored.

Instrumentation

The instrumentation packages were located in the center case of
the units, as shown in Figure 1. The functions monitored during each
test are listed in Table III.

TABLE III

Functions Monitored

101-16 	 101-18

Roll gyro 	 Continuous 	 Continuous

Yaw gyro 	 ±90° 	 ±90°

Pitch gyro 	 Continuous 	 Continuous

Long. accel. 	 ±20 g 	 ±20 g

Long. accel. 	 -40 g to +200 g 	 -40 g to +75 g

Lateral accel. 	 ±10 g 	 ±10 g

Vertical accel. 	 ±20 g 	 ±20 g

MC1839 No. 1 	 Open to short 	 Open to short

MC1839 No. 2 	 Open to short 	 Open to short

Fire signal No. 1 	 0-32 volts 	 0-32 volts

Fire signal No. 2 	 0-32 volts 	 0-32 volts

Arm monitor 	 0-32 volts 	 0-32 volts

9



Test Results

In Test 101-11, the unit was released 1847 feet above the
target at a speed of Mach 1.23. A graph of ejection velocity is
shown in Figure 3. This unit employed a 0.1-second parachute delay.
The separation was good, and parachute operation was satisfactory.
Both MC 1839 inertial switches operated normally. The parachute
sequence, computed from optical data, was:

Event 	 Time (sec) 

Release 	 0.00

Tail cone off 	 0.14

Line stretch 	 0.23

Full inflation 	 0.35

20 -

16 -

Instrument No. 308
Range: ±20 g

0
0
	

50 	 100
	

150
	

200
Time from release (msec)

Figure 3. Ejection velocity versus time
(Test 101-11)

1 0



Figures 4 and 5 are graphs of longitudinal acceleration versus
time, based on TM data. Figure 4 also shows MC1839 operation. Fig-
ures 6 through 10 are graphs of trajectory data. Figure 11 shows the
unit after impact.

In Test 101-17, the unit was released 2488 feet above the tar-
get at a speed of Mach 0.42. A graph of ejection velocity is shown
in Figure 12. This unit employed the newer 0.3-second delay on the
parachute. The separation was good, and parachute operation was sat-
isfactory. The parachute sequence, computed from optical data, was:

Event Time (sec)

Release 0.00

Tail cone off 0.33

Line stretch 0.50

Full inflation 0.87

The release was made at well below minimum tactical release
speed for this aircraft, in order to substantiate the reliability of
the MC1839 inertial switches at low g levels. As seen in Figure 13,
the switches operated satisfactorily.

Figures 13 and 14 are graphs of longitudinal acceleration versus
time, based on TM data. Figures 15 through 24 are graphs of trajectory
data. Figure 25 shows the unit after impact.

8-

4-

MC1839 No. 1 and No. 2
Operation

-4_

Instrument No. 7118
Range: t20 g

0
. . .

-12-

-16—

20
0 	 0.2

,, Instrument peaked out

0.4 	 0.5 0.6 	 0!7 	 0.8 	 1.10 	 11.1 	 1.2
Time from release (sec)

Figure 4. Longitudinal acceleration versus
time (Test 101-11)
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Figure 9. Trajectory
(Test 101-11)
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Figure 8. Drag coefficient
(Test 101-11)
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Figure 13. Longitudinal acceleration
versus time (Test 101-17)

Figure 10. Total and vertical velocity
(Test 101-11)
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Figure 11. Unit 101-11 after impact
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Drag coefficient versus time
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Figure 17. Total velocity versus
time (Test 101-17)
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Figure 24. Fall distance versus
vertical velocity
(Test 101-17)

lige23. Fall distance versus
vertical velocity
(Test 101-17)

Figure 25. Unit 101-17
after impact
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APPENDIX A

Test Data Summary

Test Numbers

101-11 101-17

Date 11/18/64 8/12/65

Test range Tonopah Tonopah

Unit Data:

Weight (lb) 613 596
CG (station) 60.1 59.2
Yaw MI (lb-in. 2 x 10 3 ) 652.5 614.5
Nose 2 AL* 1 AL
Gas-generator charge (gm) 105 90

Release Data:

Aircraft F-104 F-104
Weapon location on aircraft CL** CL**
Requested altitude above target (ft) 2000 2500
Actual altitude above target (ft) 1847 2488
Target altitude (ft msl) 5331 5331
Requested speed, CAS (knots) 750 350
Actual speed, CAS (knots) 732 240
True air speed (knots) 782 276
Ground speed (knots) 763 301
Mach No. 1.23 0.42
Heading (deg) 348 347
Wind velocity (fps) 33 42
Wind direction (deg) 5 172
Air temperature (°F) 18 61
A/C vertical velocity (fps) 38 3
A/C trajectory angle (TA) (deg) 1.6 0.4
Rack type Bohannon Bohannon
Cartridge type and number 44-86 44-86
Ejection velocity (fps) 18 19
Dynamic pressure (Q) (lb/ft 2 ) 1728 194
Air density (p) (lb/ft 3 ) 0.064 0.058
Maximum pitch angle (deg) 15 3

Parachute Data:

Deployment device and timer setting Pi3-0.1 Pi3-0.3
Optical time sequence from release to:

Tail cone off (sec)
Line stretch (sec)
Full inflation (sec)

0.14 0.33
0.23 0.50
0.35 0.87

1111111111011rol 23



Test Numbers

101-11 101-17

VAt VA t

0.14 0.31
0.21 0.48
0.37 0.88
104 18
0.672 0.270
49 13
79 80
80 77
ND 108
ND 35
94 95

0.276 0.685
0.274 0.685

0.764 0.413
0.766 0.410

26.21 33.15

Test Data Su lin ary
(continued)

Parachute Data (cont):

Electrical time sequence from time base to:
Time base is
Gas generator fire (sec)
Line stretch (sec)
Maximum g load (sec)

Maximum g load value
Time above 12 g (sec)
g level with 250-ms duration
Actual terminal velocity VA (fps)
Corrected terminal velocity VA (fps)
Maximum CDS (ft2)
Dynamic pressure (Q) at maximum CDS (lb/ft2)
Average CDS (ft 2 )

Sequence Data:

MC1839 closure from time base to:
Switch 1 (sec)
Switch 2 (sec)

Total closure time:
Switch 1 (sec)
Switch 2 (sec)

Trajectory Data:

TM time of fall (sec)

"2 AL - Two-piece aluminum.
**
CL - Centerline.

tVA - Vertical accelerometer movement.

General: 	 ND - No data
TA - Trajectory angle with respect to air

CDS - Area drag coefficient (100 sq ft)

Pi3 - Pulse initiator No. 3

24
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APPENDIX B

Component Serial Numbers

Serial Number

Description 101-11 	 101-17

Nose case section

Case extension

One-piece nose

Aluminum center case

Forward ballast

Cover plate

Ext. thd. ring

Preflight section

Universal junction box

MC1839 No. 1

MC1839 No. 2

Tail section

Pulse initiator

Parachute

Inside tube

Outside tube

Deployment plate

Shroud support

MC1835

No record

No record

105 gm

No

No

X0167

8

Field test

011

1006

0302

0304

007

0006

56320-26

362

333

AF new

12 line

90 gm
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