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SUMMARY OF  RESULTS

This test was conducted in an attempt to duplicate by acoustic means the
accelerations experienced by the fuzing and firing components in the after-
body of the TX-41 during explosive parachute deployment. With the equip-
ment presently available accelerations of no greater than 11, of those
experienced during explosive parachute deployment can be obtained. The
explosive test sound pressure level of approximately 145 db was obtained
but the method exciting the afterbody and components could not be duplicated.

OBJECT OF TEST

The object of this test was to duplicate by acoustic means the accelerations
experienced by the various fuzing and firing components in the afterbody of
the TX-41 during explosive parachute deployment tests to aid in determining
the ability of these components to satisfactorily withstand the explosive
parachute deployment.

AUTHORIZATION FOR TEST

This test was requested in a Wo-rk Order Authorization from E. L. Harley,
7118"to E. H. Copeland, 7321, dated 11-15-60. R. Neel, 7118 was the
consultant.

SETUP FOR TEST

A block diagram of the setup used for analyzing the shock pulses received by
the fuzing and firing components in the afterbody of the TX-41 during explo-
sive parachute deployment is shown in Fig. 1. The signal to be analyzed is
fed into the audio frequency spectrometer and the outputs of each 1/3 octave
band filter sent to cathode followers, amplifiers, and then recorded on
visicorders.
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?is. 2.showz the afterbody of the TN-41 suspended by ;vAngee cord 	 the 2i)0
cu. ft. chamber. Fig. 3 is as block diagram o: the setup for c'eanleatix .;
thcsc accelerations oboained on the fu%ing and firing conpononts f‘tz the
aiterbody of the TX-41 during explosive parachute dcp3oyment. A oawtooth
wave from the oscilloscope wee modified -In the G.,eveforra ftoter end obscrov
on the oscilloocope. The + gate ootput of the oscilloscope 7.os used to
operate e sate circuit to feed a single pulse of this waveorm te the aoz
lifier and driver.

Fig. 4 is the setup for applying a shoo;.: pulse to a single cor?onont.
Shown is an MC-955 Sequential Time: suspended by rubber bends in front of
the opening of tha matching horn for the low frequency driver.

A liot of component° tented ig ohayn in Table 1.

Table II is a list of test equipment used. Ono Columbia Research Isbero-
tories cryctal accelerometer, type 302, Serial No. 683, TJ39 used in this
test.

MIMED=
••■•••■■•*••••■•••••101•

A tape recording of the accelerations experienced by the fuzing and firing
components in the afterbody of the TX-41 during explosive parachute deploy-
ment was furnished by the consultant. This was analyzed with the setup
shown in Fig.' 1.

Using the setup in Fig. 3 a single pulse was applied to the afterbody as
shown iu rig. 2 and the output of these accelerometer mounted en the MC-955
Sequenti 	 Timer monitored with the setup shown in Fig. 1.al.

!lith maximum power applied to the driver the accelerations measured on the
?IC-955 Sequential Timer were less than ig and the duration of these accelera-
tions was much greater than the accelerations measured during explosive para-
chute deployment.

In an attempt to obtain the correct waveshape of the measured accelerations
the setup shown in Fig. 4 was used.

RESULTS

Figs. 5 through 13 are graphs of the acceleration levels vs frequency
obtained by the analysis of the tape recording of the accelerations experi-
enced.by the fusing and firing components in the afterbody of the TX-41
during explosive parachute deployment.

With the components mounted on the afterbody of the TX-41 and suspended in
the 200 cu. ft. chamber less than lg accelerations could be obtained and
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The ;vaveshape of theca oacalerationa did not rezomble
pIo.ve 1)cue deployment.

lsing an MC-953 not mounted to na 	 waw.:01:apn eovld. 	 te
tha which ::os measured du;:inc', 	 paymchuta

:12c amplitude .go-ri atili 	 s11 fraction oZ the exolosive teat accelaratio,

.:1Cile7i0D3 z -;:porienced hying one firing ccaTonents
;Ifterboy of the TX-41 during oNplecive parachute deploymcnt canno:: J

aeousticrIlly with .-the aQu .3.ment presently available.

92:
7

f S. S. couuaN - 7323•1

7321 Project Rig: R A. MIKKELSEN - 7321-5

WAR. Sn

Approvsd Dy: R. S. COOPER - 732 1 -5

..7SC:T's23-1:nw

T;1.4.11: 	 71.g. 1 thru 13
Tables I. II

Copy Lo:
C. i7inter, S141, Attn: W. L. 3:lorehos0
E. M. Bruca, 7182, Attn: W. Murfin

H. WIn, 1 44 9

r . S. 131:os, 2344
F. H. Copeland, 7321
1",. L. Johnson, 7523

K. Sm-.1tzer, 31:2 1 - 1

UNCLASSIFIED



UNCLASSIFIED
40

2 	 50

3 	 b4

CHANNEL
4 	 80

5 	 100
CATHODE

FOLLOWER
8 CHANNEL
RACK OF

VIS1CORDER "

6 	 125
AMPLIFIERS

7 	 160

8 	 200

9 	 250

10 	 320

11 	 400
8 CHANNEL

1? 	 500 	 RACK OF
AMPLIFIERS

I NPUT

13 	 640

14 	 800

15 	 1000

16 	 1250

I: 	 1600

,000

1_ , 	2500 CATHODE 3 CHANNEL VISIGORDER •
20 	 )200

FOLLOWER RACK OF
AMPLIFIERS

21 	 4000

22 	 5000

23 	 6400
24 	 OVERALL

FILIURE I - BLOCK bl,kGRmM uF SYSTEM FOR ANALYZING TRANSIENT SHOCK PULSES -- ACOUSTICAL NOISE TESTS OF CD
iPbTHL TA-41 FULING mND FIRING COMPONENTS

UNCLASSI	 PROJECT NO. T— 17378FIED

AUDIO FREQUENCY
SPECTROMETER

FREQUENCY
Z CC'S



A

4-,

FIGURE - AFTERBODY OF TX-4I SUSPENDED IN 200 CU. FT. uHAMBEk
	 muoULJIUmL NOIL.E

TESTS OF THE TX-4I FUZING AND FIRING COMPONENTS PROJECT NO. T-17378
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FIGURE 3 - BLOCK DIAGRAM OF SETUP USED TO PRODUCE SINGLE FULSE USED TO SHOCK THE ,FTERboDY uF THE 410
TX-4I -- ACOUSTICAL NOISE TESTS OF THE TX-41 FULING AND FIRINu cu1O-UNENTS
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FIGURE 4 - SETUP US SINGLE SHOCK PULSE TO INDIVIDUAL COMFONLN --
ACOUSTICAL NOISE TESTS OF THE TX-4I FUZING AND PRIN.- uu FONENTS
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TABLE I
LIST OF FULIN6 AND FIRING COMPONENTS MOUNTED ON THE MC-!0/3

AFTERBUDY OF THE TX-4I
ACOUSTICAL WISE TESTS OF THE TX-4I FULING AND FIRING

COMPONENTS

COMPoNEN1 	 DRAWING NU. 	 SERIAL NU.

XMC-955, SLWENT1AL TIMER 	 310863 	 T99

XMC-955, SLWENTIAL TIMER 	 31063 	 T57

MC-665, BAROWITCH 	 310229 	 BL-I212-F7

MC- 1104, THERMAL BATTERY PACK 	 310881 	 AA-3028-A9

XMC-I043, SELECTOR 	 310794 	 AA-6004-C9

MC -1017, SAFING SWITCH 	 310753

MU-1143, PRESSURE SaITCH 	 310938 	 AS-04-E9

MG-1088, FIRINU U_T 	 310661
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PROJECT NO. T-17378

TABLE
TEST EQUIaTims men

ACOUSTICAL NOISE TESTS OF THE TX-4I FUZING AND FIRING COMPONENTS

CHANNEL ITEM MANUFACTURER MODEL OR
iTYPE NO.

SERIAL
NO.

SANDIA
PROPERTY

NO.

i - 24 AUDIO FREQLENCY SPECTROMETER GRUEL AND KJAER 2109 5-73079
1-12 CATHODE FOLLOWER. SANDIA CORPORATION 121-9

13 - 24
1 - 8

CATHODE FOLLOWER
POWER SUPPLY

SANDIA CORPORATION 	 ,
CONSOLIDATED ENGINEERING CORP. 2- 05A

121-16
9065 5-82824

9 - 16 POWER SUPPLY CONSOLIDATED ENGINEERING CORP. 2- 05 37IV5 S-34579
17 - 24 POWER SUPPLY CONSOLIDATED ENGINEERING CORP. 2- 05 943Y8 5-43267
1 - 4 CASE CONSOLIDATED ENGINEERING CORP. 4 20 940ADII 5-42079-2
5 - 8 CASE CONSOLIDATED ENGINEERING CORP. 4 20 496V6
9 - 12 CASE CONSOLIDATED ENGINEERING CORP. 4 20 509V6
13 - 	 16 CASE CONSOLIDATED ENGINEERING CORP. 4 20 969ADII S-42079-2
17 - 20 CASE CONSOLIDATED ENGINEERING CORP. 4 20 50IV6
21 - 24 CASE CONSOLIDATED ENGINEERING CORP. 4 20 16829

1 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - 128 589AD6 5-44096
2 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - 128 6124D6 S-44124
3 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - I28 659AD6 5-44120
4 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - I2B 672AD6 5-44119
5 AMPLIFIER, LINEAR CONSOLIDATSD ENGINEERING CORP. - I2B 67441)6 5-44123
6 AMPLIFIER, LINEAR CONWL;DATED ENGINEERING CORP. - I2B 63641)6
7 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - I2B 648AD6 5-44104
8 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - I2B 66341)6 5-44122
9 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - 128 627AD6
I0 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - 128 653AL5 5-44127
II AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - 128 633A1)6 S-44102
12 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - 128 635AD6 5-44116
13 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - 128 630AD6 5-441I3
14 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - 128 647AD6 5-44118
15 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - I2B 606406 S-44098
16 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - 128 657A1)6 5-44103
17 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - I2B 660446 5-44109
18 AMPLIFIER, LINEAR -CONSOLIDATED ENGINEERING CORP. - 128 676AD6 S-4411I
19 AMPLIFIER, LINEAR CONSOLIDATED ENGINEERING CORP. - 128 64IA1)6 5-44101
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20
21
22
23
24
I - 12

13 - 24

2

AMPLIFIER, LINEAR
AMPLIFIER, LINEAR
AMPLIFIER, LINEAR
AMPLIFIER, LINEAR
AMPLIFIER LINEAR
VISI GORDO
VISICORDER
GALVONOMETER
GALVONOMETER

CONSOLIDATED ENGINEERING CORP.
CONSOLIDATED ENGINEERING CORP.
KINTEL COHU
CONSOLIDATED ENGINEERING CORP.
CONSOLIDATED ENGINEERING CORP.
HE
HEILAND
HEILAND
HEiLAND

1-1128
I-112C
1118F
1-1128
1-1128
906A169FGO
9068168FGO
M-I650
M-I650

641AD6
7077

602AD6
603AD6
9-6734
9-7168
/550
9548

5-44110
5-83201
S-93352
5-44105

.5-99274
5-106565

3 GALVONOMETER HE LAND M-1650 25044
4 GALVONOMETER HE LAND M-I650 24133
5 GALVONOMETER HE LAND M-I650 24985
6 GALVONOMETER HE LAND M-I650 7746
7 GALVONOMETER HE LAND M-1650 18345
8 GALVONOMETER HE LAND M-I650 21323
9 GALVONOMETER HE LAND M- 1650 22028
0 GALVONOMETER HE LAND M-1650 17673

GALVONOMETER HE LAND M-I650 17533
2 GALVONOMETER HE LAND M-3300 9213
3 GALVaNCMETCR HE LAND M-I650 16436
4 GALVONOMETER HE LAND M-3300 17641
5 GALVONOMETER HE LAND M-3300 7408
6 GALVONOMETER HFALANii M-3300 7731
7 GALVONOMETER HEILAND M-3300 10137
8 GALVONOMETER HEILAND M-3300 20366
9 GALVONOMETER HEILAND M-3300 10081
20 GALVONOMETER HEILAND M-3300 22329
21 GALVONOMETER HE !LAND M-3300 18966
22 GALVONOMETER HEILAND M-3300 19306
23 GALVONOMETER HEILAND M-3300 24497
24 GALVONOMETER HEILAND M-3300 23659
I - 24 CATHODE FOLLOWER GULTON MFG. CO. F406 126 5-64234
I - 24 TAPE RECORDER CONSOLIDATED ENGINEERING CORP. 5-752A F01465

OSCILLOSCOPE TEKTRONIX INC. 535 5-75075
FREAMP TEKTRONIX INC. H 5-106393
NAVE FORM FITTLR GEORGE A. PHILBRICK RESEARCHLR, INC. FFR 5-73972
GATING AMPLIFIER SANDIA CORPORATION
AMPLIFIER LING ELECTRONICS PP7/8 03-51 5-106416
DRIVER AVCO ADVANCED RESEARCH AND DEVELOPMENT, INC. AG-012 1001
200 CU. FT. CHAMBER SANDIA CORPORATION
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