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The electrical system consisted of an MC-543 timer (Serial Number GP11293F8), a nickel-
cadmium battery and a 1217-2 designed test junction box. The system was assembled and tested
before being mounted on a plate within the afterbody used in the test (see. Figure 37. Voltage was
monitored at the telemetry connector to record pullout switch closure (or timer actuation) and
timer switch closure (or Bermite Cutter Actuation). The circuit diagram is shown in Figure 4.

Test

The test was undertaken utilizing the York Chamber in Area II. The test vehicle, in as-
sembled condition, (Figure 5) was to be put into the chamber to simulate a two-and-one-half
hour flight test delivery, starting at ground temperature and ending at -60°F. The electrical
system would then immediately be initiated, and a full fin deployment sequence would be
performed. All electrical functions were monitored by instruments, and the fins and fin
actuator were monitored visually.

The test was conducted on September 26, 1959.

Test Conditions

The York Chamber, with the test unit in it, was started and the simulated flight was
performed. At firing time, the unit had been at -60°F for approximately 45 minutes and a
light frost appeared on the vehicle. Visual examination of spring tension on the cables prior
to the firing test showed no adverse effects due to low temperature.

Test Results and Conclusions

Mechanical System 

Upon firing of the Bermite cutter, all fins opened. Two fins 180 ° apart did not fully
extend to the locked position but, since the application of less than one pound on either fin
moved the fin to the locked position, it was felt that the slip stream present during an
actual test would have done this.

The fin, in the extended position, and its snubber block are shown in Figure 1. Figure 2
shows the cable cutter and the cut cable ends. Examination revealed that only one cutter had
fired, proving the necessity for the reliability gained by two cutters.

Electrical System 

Immediately after the simulated flight was completed in the York Chamber, the test
vehicle was removed and the system was fired.

When the pullout switches were operated and the electrical system was initiated, the
monitor registered the voltage rise at the timer actuator. After this voltage was monitored,
there appeared to be a slight delay before the timer started to operate. The timer did
function and the fins were deployed. u NCLASSIFIED
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The test vehicle was returned to the 1217-2 laboratory so that the possible causes for the
delay in timer actuation and nonfiring of one Bermite cutter could be determined. Upon operating
the system a second time, the timer did not start. The mechanical actuating mechanism within
the timer had failed. Another MC-543 timer was substituted in the test, and the system
functioned satisfactorily.

Under the supervision of the safety division, the unfired I3ermite cutter was tested again.
The cutter fired satisfactorily.

There are two possible causes for the initial failure of the cutter in this test. Due to the
adverse temperature conditions, the battery may not have functioned properly, although the
same type of battery had been used previously on several similar drop tests in the TX-53 pro-
gram. As can be seen by the diagram (see Figure 4) the cutters are paralleled across the
timer output, isolated only by the bomb bay safety switches. It is possible that one side of the
safety switch could have failed to close; thus voltage was applied to only one cable cutter. This
is the more reasonable explanation inasmuch as this type of switch failure has occurred in other
instances.

Since the failure was encountered, the operation of this switch has been carefully checked
whenever used. In succeeding applications, approximately one of every fifteen switches
(standard Sandia stock item No. 626458) has been found to function unsatisfactorily. The
malfunctions have been both intermittent and continuous. It is strongly recommended that,
when this switch is used, it be carefully tested and actuated several times in the testing process.

It is possible that this type of switch malfunction could have caused the failure of drop test
53-3. The possibility of a failure from such a cause, however, is rather remote since this
would require the simultaneous malfunction of two such switches as can be seen by the electrical
circuit diagram (see Figure 4). Subsequent events following this cold chamber simulated flight
test point to another cause for the failure of test 53-3.

On October 10, 1959, drop test 53-11L was conducted. This unit was to have been a
laydown test vehicle utilizing a similar electrical complement and an MC-543 timer identical
to the one used in test 53-3. However, the deployment system did not function on this test
and a post mortem revealed that the timer did not operate. Examination of the timer remains
did not reveal any apparent cause for the failure. In view of these circumstances, the remain-
ing MC-543 timers that had been modified for the TX-53 ballistic drop test program were
returned to 1321, the organization responsible for the timer modification; they were tested and
operated to determine their reliability. Out of the 17 remaining timers tested, one did not
function. Examination showed that, although the timer was recycled and apparently ready to
operate, the actuating squibs had previously been fired.

It was concluded by Organization 1321 that the timer used in test 53-11L might also have
contained fired actuators and have caused the failure of the test. It appears that this might
also explain the failure of drop test 53-3.

The remaining modified timers have been carefully tested and recycled. New actuating
squibs were installed. No more such failures have occurred in the following six ballistic tests.
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