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ABSTRACT (U)

This report presents thte results of a ballistic, 90° LABS-release,
free-fall test of the IX-61 weapon. The test verified the satisfactory
roll-rate performance of the TX-61 when released in this maneuver at low
altitude.
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RESULTS OF TX-61 WEAPON TEST 100-20

Introduction and Objectives

For the TX-61 to properly arm in the free-fall option, a spin
rate of 3.2 rps must be obtained at a nominal 3.0 seconds after release
and must be maintained for 0.2 second. This roll rate is the minimum
value guaranteed to hold the MC1936's closed to permit arming during
this time window. The timer that provides the opportunity for armi.g
will provide the 0.2-second window 2.5 seconds to 3.3 seconds after
system battery voltage reaches 18 veclts. The worst case would be a
late timer (3.3 sec), combined with a low-altitude, low-speed, 90° LABS
release in which the canted fins hinder the roll rate by damping rather
than helping to maintain it, causing the roll rate to decrease rapidly
after spin-rocket burnout.

There was concern that in such a combination the weapon roll rate
would have decreased to a value insufficient to permit arming. Test
100-16 was conducted to investigate the rcll rate characteristics under
these conditions and some data were obtained, but test 100-20 was con-
ducted under more severe conditions as a verification test.

The prime test objective of 100-20, then, was to investigate the
roll-rate charzacteristics of the TX-61 when released from a 90" LABS
maneuver at low altitude and low speed. A secondary objective was to
obtain ballistic trajectory data, lucluding free-fall drag, to be used
in compilation of dispersion data for the TX-61.

Summary of Results

The test was successfully conducted at the conditions shown in
Table I, and the results indicated a roll rate of 3.3 rps at 3.5 sec-
onds after release, This roll-rate value indicated satisfactory per-
formance of the TX-61 under these release conditions.
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TABLE 1

Date 7-18-66
Aircraft F-4C
Release Altitude (MSL) 12,689
Release Attitude (deg) 82
Release Speed (KEAS) 350
Release Speed (Mach) 0.66
Apogee of Unit (MSL) 20,602
Apogee (Sec. from release) 22
Target Altitude (MSL) 5365

Description of Test Vehicle

The test unit was constructed from standard TX-61 external casc
parts to provide the correct external configuration, but the internal
components consisted only of ballast, instrumentation, and the necessary
test electrical components.

Mechanical

Figure 1 shows the mechanical configuration of the test unit. A
MAT nose was used in place of the radar nose. This has the same exter-
nal contour, weight, CG, and appruximately the sane MI's as the TX-6l
radar nose, but is essentially hollow and was used to allow easy in-
stallation of a solar cell in the skin as a backup to the normal roll
rate instrumentation.

The center case (with no SS material) contained a ballast system
of foam and stee® located forward, and the telemetry package located
aft. The case was closed with a special steel cover plate in which
connector holes furnished electrical access to the TM package.

The preflight case contained a MAT control box (N81848) contain-
ing special timing devices and an XMC1951 spin rocket.

The tail section contained a bracket to hold the pullout cable
connector, a - XMC1876 actuator, and a 17-foot-diameter parachute with
its MC1835 Gas Generator.

Table II summarizes the physical characteristics of the test unit.

TABLE II
Length (in.) 141.6
Diameter (in.) 13.3
Weight (1b) 710
CG Sta. (in.) 60.0
Roll MI (1b-in.?) 14,320
Yaw MI (1b-in.2) 786,700
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Electrical

The electrical svstem is shown in Figure 2. An XMC1876 pulse
actuator and a MAT control box were used to initiate the XMC1951 spin
rocket approximately 0.3 second after release. An MC1356 timer in-
stalled in the MAT box, was also initiated at this time. After the
time selected on thie MC1356 timer (48 seconds) expired, the parachute
was deploy~d for recovery purposes. A CF1806 pullout cable was used.
Two XMC1936 radial inertial switches were mounted on the telemetry
package to obtain data on switch closure. They were located at the
same radial distance from the weapon centerline as in the WR configura-
tion.

Instrumentation

Data were collected by on-board cameras for separation, by ground
cameras for documentation and trajectory, and by FM-FM telementry link
‘ for the instrumentation in the test unit.

The following characteristics were monitored by the instrunenta-
tiocn contained on the telemetry package:

Frequency
Characteristi: Range Response (Hz)
Roll displacement Continuous 20
. Pitch displacement Continuous 20
Yaw displacement £85° 20
K Ejection velocity 0 - 15 £ps 200
Longitudinal acceleration -20, +200 g 50
Solar cell 0 to 5V 50

In addition to the transducer information listed above, four channels

on the telemetry were used to monitor the sequence information on arm-
ing (electrical system arm and TM to internal power), spin-rocket fire
signals, and the closure of the MC1936 radial switches.

Results

The data summary in Appendix A lists in tabular form all the
compiled data from test 100-20. Trajectory dats are presented in
graphical form in Figures 3 through 8, including plots of altitude
versus range; and range, altitude, total velocity, dynamic pressure,
and mach number, rach versus time. Two plots of roll rate are pre-
sented in Figures 9 and 10. The first plot is for the first 10 sec-
onds after release and the second is for the entire trajectory. Fig-
ure 11 shows the ejecticn velocity and vertical displacement of the
weapon away from its original position at release. These two curves
were obtained by integrating the output of a vertical accelerometer
mounted in the test unit.
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The roll rate obtained on this test correlates very well with
data obtained on previous tests conducted at this type of release
condition. Table III presents roll-rate information for previous tests
.00-9 and 104-4 (12.75-inch diameter tests) and for tests 104-7 and
100-16 (13.3-inch-diameter), alongside the corresponding data for
100-20 to allow divect comparison,

TABLE III
Tests
12.75 13.3

Factors 100-9 104 -4 104-7 10C-16 100-20
Release altitude
(£t-MSL) 23,871 10,691 21,702 20,925 12,689
Release speed
(Mach) 0.71 0.47 0.77 1.00 .66
Release attitude 90° LABS 87° LABS  95° LABS 82° LABS  82° LABRS
Roll rate at 3
secs (rps) 3.6 4.0 3.2 3.5 3.4
Apcgee altitude
(ft-MSL) 37,409 14,305 31,196 35,608 20,622
Roll rate at apoge2
(rps) 1.8 ND 1.9 1.9 1.5
Roll rate-meximum
(rps) 4.0 4.0 4.1 3.5 4.0

The effect of the lower altitude relecase on 100-20 can be observed
in thc values of roll rate at apogee for 104-7, .00-16, and 100-20. The
more dense air through wlhich 100-20 traveled resulted in more dawping
of roll rate by the fins on this test than on the other two tests, thus
producing a lower roll rate.

Concern about roll rate-arming problems has ceased as a result
of both this test, conducted at worst~worst conditions, and previous
tests, conducted at less severe conditions. The test therefore may be
deemed successful in all respects.
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APPENDIX A

Data Summary
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APPENDIX A
Data Summary (100-20)

Date

Unit Data
Weight (1b)

CG Station (in.)
Yaw MI (1lb-in.2)
Roll MI (1lb-in2)
Fin cant angle (min)
Recovery chute used

Release Data

Alrcraft

Position on aircraft

Release altitude-requested (ft-MSL)
Release altitude-actual (ft-F5L)
T2rget altituvde (£t-MSL)

Mach number, requested

Mach aumber, actual

Kncts-TAS, actual

Knots-ground speed, actual
Knots-CAS, actual

RKnots-EAS, actual

Aircraft heading, actual (deg)
Wind velocity (£ps)

Wind direction (deg)

Air temperature (°F)

Alrcraft vertical velocity (£fps)
Aircraft trajectiry angic (deg)
Aircraft rack type

Cartridge type and number
Ejection velocity (£fps)

Dynamic pressure (Q-1b/ft2)
Pullout device

Timer used and setting

Recovery Chute Data

Optical chute sequence

Time in sec from tail cone off to:

Line stretch

Full inflation
Dynamic presgure at gas generator
fire (1b/ft%)
Mach number at gas generator fire
Electrical chute sequence

Time in sec from gas generator

fire to:

Line stretch

Maximum g load
Maximum g load (actual value in g's)
Terminal velocity (actual-fps)
Terminal velocitv (corrected-£fps)

UNCLASSIFIED canmuumm
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710
60.0
785,700
14,320
50

-y
LS

F -4C
Centerline
12,000
12,689
£365
0.65
0.66

435

66

362

349

355

17

192

50

729

82

Aero 27A
Mk 51-1
16

414
MC1876
MAT - 0.3 sec

0.14
0.62

530
0.71

0.15
0.30
43
80
74
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Maximum CDS (ftz)

Dynamic pressure at maximum CDS (1lb/ft2)

Average CDS (ft2)

Spin Rocket Data
Time base

Time to rocket fire from time base (sec)

Induced spin rate (rps)
Maximum spin rate (rps)

Time to maximum spin from time base (sec)
Time to 3.5 rps from time base (sec)

Spin rate at 3.0 seconds (rps)
Spin rate at apogee (rps)

Inertial Switch Data
Time from time base in seconds to:
Switch 1 closure
Switch 2 closure
Roli rate at switch opening (rps)

Trajectory Data
*Maximum dynamic pressure (1b/ft2)
*Altitude at maximum Q (£t-MSL)
*TM time of fall (sec)
*Range (ft)
*Drift (ft)
Apogee .bove target (ft)

Impact Data
*Impact velocity VA (fps)
*Trajectory angle, TA,(deg)
Impact medium

“End of fres-fall portion of trajectory.

126
22
124

Vertical accelerometer
0.28
4,17
4.17
1.07
0.90
3.45
1.50
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APPENDIX B

Illustrations
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