
MR. T. J. HOBAN, JR. - 7212
Attn: M. B. Leeman

Re: Vibration Test of the 53.73.5 Telemetry Package (u)

Test Summary

The 7J-53 telemetry package was subjected to a sinusoidal vibration along each
of its three axes. Each test was a 7-minute cycle from 10-150-10 cps, with an
input of 0.1 inch DA from 10-30 cps and 5.0 g from 30-150 cps.

As a result of recording the output of the telemetry package, the equipmenL was
found to be operational throughout the series of tests. Also, there was no
structural damage to the telemetry package or container during the tests.

In the vertical and lateral axes, the internal components were founa to have
critical, frequencies of approximately 115 cps and/or 145 cps. However, based
upon the construction of the telemetry package, it was concluded that one
particular component is resonating and thus driving the other OD mponentso

re!ponses:for the longitudinal vibration test were not found to be c•itical°
In no case did the response, either'in'the direction of shake or transirersly ls exceed
the .input levelc; 	 •

Object -of Test

er object of this test was to determine the structural integrity and functional
capability ofs..the.,D7-5j . telemetry package when subjected to the vibration . simi3.ar .

to that :encountered during flight.

Authorization 

The test was -authorized in Entrironmeatal Test Order T-18999 to R. S. Hooper, 7321-5
dated September 7, 19620 M. B, Leeman, 7212„ was the consultant.

Test Setup 

For the vibration testalong each of theythree axes l ,the Interne_ accelerometers
'werehounted as shown inTiguree'A and - 2,',

The-test setup and all , external acCélerometer locations for'the , vertical axis are
shOwn:inTigures 3 through 	 Figures ,6 throUgh,10show the,teSt setup and
accelerometer 	 for the lateral and 	 - • 	 "treierip
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Prior to any vabration totting, the T07-53 telemetry -1::,ackace was =u7e0.
the TM container and instrumented°

The fi7: -- ,zt vibration tof-t was along the vertfLcal axis, T1 -1:: 	 &;.rnc a '-
minute cycle (1C-150-10 cps), was 0.1 inch DA from 1T3O c -os
150 cps Throughout the test for each axis, all acciaerometev
recorded on magnetic taoc. From these recordings, plots of acceleration
frequency were Obtained. The records from the magnetic tape ware filtered
through a low-pass filter set at twice the fundamental frequency.

The same test procedure was next used for the lateraa 	 and ton the lc,T57-itadinal
axiso

During each 7-rinute test cycle personnel fiom 7212 recorded the outout or the
telemetry package. This was done to determine that eli comoonents, such as the
sub-carrier oscillators and the ocwor sapT)ly„ were operational throu ghout
test

Results

During the series of vibration tests, there was no structural dar....a&-.1 to the
container - or telemetry package. Also, the telemetry swstem functioned
satisfactorily°

The acceleratiol, responses for all three axes are shown. in Figures 11 throuh
The inputs for the vertical and lateral axes are shown in TI F S 11 and

Tie in'ait for the longitudinal 	 s .:as riot, obtained due i.e a 	 i::-at-1 on(-J:2r; -.17--.,

The '171 container does not have a critical or resonant frequency between 10-:1_50
cps° The responses, at the cg of IV TN containeror the vertical and la.eral
axes are shown in Figures 15 through'170

The responses of the internal accelerometers for the ,::artioal ane lateral
7.1s are shcalinFfglp-es l through 211 and T---i.gurPs 25 thsu,7h

cz]-low 'Lly, t all of 	 jntel-nnl OD:')nrn 	 11a7c.
=7:.,roxIotely 115 and/or :).! ,5 cps 	 Marsver, it is

of these frequencies is the rescmant point, Considerin7 the
const-,'Ilction of ti e tlemetry package, (Figure 1 and 2) these rcsults str:711y
sllsest that one Particular component is resonating and feeding back to the
other coT:lponents.

Dus to a calibration error, the lon gitudinal input 	 not sho=0
p:.71ViOin tests show that the response at the base of the 	 gives a
c1osc approximation of the input. This recording is shown in 7igure 32
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Conausicns and Reconrendations

"f; 	 t21metry package fun.cticnc1 satsfactorily
Ho,:7cver, ne high responses of the internal component at-this eit:j.eal
should not. 1:,e neglected. If prolonged 'vibration at these frequ ,.2cio
during field environment, a test whereby the telemetr:i package was 1.7'ibratee at
these critical frequencies for a prescribed period of tims is 	 inicriced., This
would he a more oositive test on the functional and structural integrity of t'7.'
components in the telemetry package. It may prove neccusary to n
heads more rigid, thus raising the critical frequ=e - o&t. of the
frequncy range.
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