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INTRODUCTION

shock t. .t was performed to evaluate the SQS-26(BX) transducers.

8 Other sonar transducers and hydrophones of production and experimental
types were also t.st .d.,, There were 34 units shock tested. These units
were produced by six coII~~actorss General Electric Coi~ afly, Edo Corp.,

~~~ 
Honeywell Corp. , Dyna.~~~t’1!$, Inc. , Nazeltin e Corp. , and Raytheon Coapany.

= PROCEDURE

~~~~ The h~derwater Explosive 9~ock Test was performed by the tk~derwater
Expiosicn Research Division (IJERD) of NAVSHTPS R I D Center it the Nor..
folk Naval ~itpyaxd during th. period of 14 December through 18 December
1970. The test consist s of four (4) shot s using a 90-pound HBX— 1 Q~azge
t a depth of 24 feet and standoff distances of 75, 50, 30, and 20 feet,

respectively. 
~ OWI~GRADED AT ThREE-YEAR INTERVAL~
~)B~LASSI PI ED AFT ER TWEL VE YEARS I
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PROCEDURE (cont.1

The transducers were mounted on the Floating Shock Platform (FsP) as
indicated in Figure 1. Each unit to be tested was assigned a test post-

• tion as shown in Appendix A.

A ll data acquired during the test was recorded by Naval Underwater
Systems Center, New London Laboratory (NUSC,/NL) personnel (Code 2332).
This data consists of Vector Admittance Locus Plots (vALP) of each unit
before and after each explosion.

Half— power frequencies and resonant frequencies were taken from
VALP’s of each unit tested. Using this data, a “Q” value is calculated.
“Q” is defined as the resonant frequency divided by the difference of the
half— power frequencies. The hal f—power frequencies, the resonant fr.—
quencies, the “Q” value, and the change in resonant frequency for each
shot are presented in Appendix B according to test position.

The mounting staves of the ~~S—26(BX) units were not all of the same
design; t~o Corp. strengthened the shipboard staves, Hazeltine Corp.
used a different type stave altogether, and General Electric and Honey-
well used the regular shipboard stave.

The General Electric Cow~any used three regular d~ipboard staves
side by side with a 1/4” plate across the bottom; the plate was used to
brace the bottom of the staves to the FSP.

Edo Corporation used a single shipboard stave with a 10” channel iron
on each side and a 3/8” plate on the bottom. The plate was used to brace
the bottom of the stave to the FSP.

Hazelttne Corporation constructed a stave of 8” channel iron with 8”
channel iron on the bottom. From the bottom channel to the FSP, a brace
was used.

The Honeywell Corporation used a single shipboard stave with a 1/4”
plate across the bottom. This platà was also used in bracing the bottom
of the stave to the FSP.

The description, serial number, dimensions, weight, service, ship, ~~~~~
.—-

~~
__ .

NAVSB~ FSP No, purchase order number, and test position number of e*ch ~element is shown in Appendix A.
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RESULTS

GENERAL EL~~TRTC COMPANY SQS-26(RX)

The General Electric units were mounted on the FSP in Test Positions
1 through 6, as shown in Figure 1. Test Position No. 1 was a “Dummy”
unit. Test PositIons 2 through S were ~ S-26(BX) units and Test Position
No. 6 was a METR-2 unit. For more information, see Appendix A.

The pretest data showed the four 9~S-26(BX) units had resonant fre-
quencies of 36~1 Hz to 3631 Hz and “Q” values of 11.1 to 11.9. The unit
in Test Position No. 2 had a change from a pretest resonant frequency of
3631 Hz to 3590 Hz after Shot No. 4, a drop of 41 Hz. The “Q” changed
from 11.4 at pretest to 11.9 after Shot No. 4 (20’ standoff). The unit
in Test Position No. 3 had a change in resonant frequency from 3642 Hz
at pretest to 3611 Hz after Shot No. 4 (20’ standoff), a drop of 31 Hz.
The “Q” of this unit at pretest was 11.4 and after the last shot (20’
standoff) it was 12.2. The unit in Test Position No. 4 had a noticeable
change in “Q” value from 11.8 after Shot No. 1 to 13.5 after Shot No. 2.
The NETB—2 unit in Test Position Ho. 6 had a change from pretest reso-
nant frequency of 3795 Hz to 3623 Hz after Shot No. 4 (20 ’ standoff), a
drop in resonant frequency of 172 Hz. The “Q” also shifted from 10.6
at pretest to 13.0 after the last shot. This can be noted in Appendix B.
A visual inspection of the stave showed that it was bent in at the top
of the unit in Test Position 1.

EDO CORPORATION sQs-26( BX)

Edo had four S~S-26(i3X) elements in Test Positions 7, 8, 9, and 10.The pretest resonant frequencies ranged from 3995 Hz to 3645 Hz. The
“Q” value varied from 6.6 to 10.4. After Shot No. 4 (20’ standoff) no
admittance loop could be plotted for the element in Test Position No. 7.
Th. element in Test Position No. 8 showed a difference of 138 Hz from a
pretest resonant frequency of 3904 Hz to a resonant frequency of 3766 Hz
after Shot No. 4. The “Q” value for the element in Test Position No. 8
at pretest was 8.4 and after Shot No. 4, the “Q” value was 9.9. In Test
Pos ition No. 10 th. element had a change of resonant frequency from 3995 Hz
at pretest to 3937 Hz after Shot No. 4, a shift of 58 Hz. -

A visual inspection after 9~ot No. 3 (30’ standoff) indicated the
tabs on the stave that held the el ements in position were bent out, caus-
ing th. front of the el•ment to be loose in th. stave. This condition
increased after the next shot.
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HAZELTTNE CORPORATION SQS-26(B~~

Hazeltine submitted four SQS—26( RX) elements for this test; Test
Positions 13, 14, 15, and 16. Pretest resonant frequencies ranged from
3754 Hz to 3743 Ha. The pretest “Q” values ranged from 8.5 to 11.8. The
element in Test Position No. 13 had a change in resonant frequency of
3743 Hz at pretest to a resonant frequency of 3453 Hz after Shot No. 4
(20’ standoff). The same element had a very noticeabl e change in “Q”
value from 8.5 at pretest to 21.1, after Shot No. 4. The el ement in
Test Position Plo. 14 had a resonant frequency change from pretest of
3754 Hz to 3539 Hz after Shot Plo. 4, while the “Q” value of this same
unit changed very little. Th. element in Test Position Plo. 15 had a
chang e of resonant frequency of 3754 Hz at pretest to 3530 Hz after Shot
No. 4.

The “Q” value of the element in Test Position No. 15 shifted from
11.8 it pretest to 8.8 after Shot No. 4. The element in Test ositton
No. 16 had a shift in resonant frequency from 3748 Mx at pretest to
3364 Hz after Shot No. 4.

On visual insp ection after Shot No. 2, it showed that the elements
in Test Positions No. 14 and Plo. 15 had the corprene ring dislodged
from front stabilizers. The corprene rings continued to dislodge from
the front stabilizers after Shots Plo. 3 and Plo. 4~ 

1

HONEYWELL CORPORATION S~s-26(T4XJ

The Honeywell Corporation tested five SQS—26(RX) elements. They
• were in Test Position Plo. 18, Plo. 19, No. 20, No. 21, and No. 22. In

Test Posjtion No. 17, a RQS—6 element was tested. Its resonant frequency
was 4101 Hz at pretest and dropped to 3764 Hz after Shot No. 4; a dif-
ference of 337 Hz during the test . The “Q” value remained stable at
6.7. El ements in Test Position No. 18, No. 19, No. 20, and No. 21 were
subjected only to the last shot (20’ standoff). These were SQS-26( BX)
type elements. The pretest resonant frequency ranged from 3894 Hz to
3747 Hz. The “Q” value of pretest ranged from 7.0 to 10.0. The unit
in Test Position No. 18 had a shi ft from 3862 Hz at pretest to 3792 Hz
after Shot No. 4. This same element had a shift in “Q” value of 8.3 at
pretest to 115 after Shot No. 4. The element in Test Position Plo. 22
was the only S~S-26(BX) unit of Honeywell that was subjected to all four
shots. The resonant frequency of thi s unit at pretest was 3926 Hz and a
resonant frequency of 3895 Hz after Shot No. 4. The “Q” value of this
element shifted from 14.5 at pretest to 21.1 after the last shot.

A vi sual insp ection ind icated the rear isola tion ring dislodged after
Shot s No. 3 and No. 4 on the element in Test Position No. 17.

~~~~~~~~~~~~~ 
contact N.E.Evsns ,Code 2332(E82)PIUSC/Pt.
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DYNA-EMPIRE INC. TR-1678/BQII-1

Dyna—Empire, Inc., had two units; they were in Test Positions No. 11
and No. 12. These units were modified TR-167B, ser ial numbers 2 and 1,
respectively. These units were not checked for V.A.L.P’s. Both units
withstood Shots No. 1 (75’ standoff) , No. 2 (so’ standoff ), and No. 3
(30’ standoff ), but failed to function after Shot No.. 4 (20’ standoff ).

A visual inspection indicated no apparent damage to the exterior of
these units. No interior inspection was performed at the test site.
For more information regarding the TR—167B units, contact P.fr. A. Bachran
of Dyna—Empire, Inc., Garden City, L. I., New York.

RAYThE)N COMPANY - TR-155

Raytheon Company submitted twelve elements for shock test. Nine of
these elements were TR— 155 (experimental) transducer. For more detailed
information of test positions, types, and serial numbers, see Appendix A.

In Test Position No. 23 was a low frequency dome (DT-511/ItR-9)
element. The resonant of this element had very littl e dianqe from pr~.test through the final shot . The element had a “Q” of 53.6 at pretest
to 51.9 after the last shot. No VALP’s were taken of the element in
Test Position No. 24 (DT-512/~LR-9). In Test Positions No. 25 through
No. 33 were TR—155 elements. The pretest resonant frequencies ranged
from 3625 Hz to 4117 Hz. The “Q” values ranged from 13.5 to 36.3 at
pretest. In Test Position No. 27, a dummy element was shocked (no elec-
tronics). No admittance loop could be plotted of the element in Test
Position No. 31 after Shot P40. 4. The “Q” values of elements in Test
Positions No. 25, No. 26, No. 29, No. 30, No. 32, and No. 33 had a
noticeable change from pretest through the final shot (20’ standoff).
This change can be seen in Appendix B. The DT-511,/WLR element in Test
Position No. 34 had very little change in resonant frequencies from pre-
test through the last shot (20’ standoff). The “Q” value of this element
did change and can be noted in Appendix B.

A visual inspection after each shot was made. After Shot No. 1
(75’ standoff) the isolation rings at the back of the Units No. 29 and
No. 33 squeezed out. After Shot No. 2 (50’ standoff) isolation rings on
Units No. 29, No. 32, and No. 33 were dislodged. After Shots No. 3
(30’ standoff) and Shot No. 4 (20’ standoff) the isolation rings on
Elements No. 29, No. 3;, Plo. 32, and Plo. 33 were forced out again.

CONFI DENTIAL
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CONCLUSION

GENERAL ELECTRIC COMPANY 
-

~~S-26( BX)

These elements performed well through the entire test. The resonant
frequencies changed very little during the test. The “Q” value shift
was insignifi cant.

METB..2

This element had a small change in resonant frequency. The “Q”
value changed from 10.6 to 13.0 during the test.

EDO CORPORATION - S~s-26(BX) -

The element in Test Position No. 7 did not function after Shot No.4
(20’ standoff ). No admittance loop could be plotted. The three remain-
ing elements had smal l resonant frequencies shifts. The “Q” values was
stable during the test.

DYNA-EMPIRE INC. - TR-167B/B~ l—1 (Modifi edI

The two elements of Dyna—Empire were operating after the first
three shots, but both units failed to function after Shot Plo. 4 (20’
standoff).

HAZELTINE CORPORATION - ~~S-26( ax)

Three of four elements shocked had some changes in resonant fre-
quencies; these elements had a very small shift in the “Q” value. The
“Q” value of one element (Test Position No. 13) had a change from 8.5
at pretest to 21.5 after Shot No. 4 (20’ standoff). This might indicate
a possible mechanical damage to the ceramic.

HONEYWELL CORPORATION

SQS-26(BX) -

Only one element was subjected to all four shots. The shift in
resonant frequenci es of this element was small. The “Q” value of this
element had a noticeabl e chang. from 14.5 at pretest to 21.1 after Shot
No. 4(20’ standoff). The other S$-26(RX) elements were subjected to
Shot No. 4 only(20’ standoff). One element had a change in “Q”valueof 3.2.
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HONEYWELL CORP.(cont.)

BQS-6

The resonant frequency of this element dropped 337 Mx during the
test . Th• ‘Q” value change was very little. The drop in resonant Ire..
quency appears to indicate a ceramic problem.

RAYTHEON COMPANY

TR—155

The TR—155 el ements consist of a variat ion of experimental units,
therefore the resonant frequencies and the WQH values of these units
could not be compared.

The element in Test Position No. 31 showed no VALP after Shot Plo. 4
(20’ standoff).

DT-51 1~~LR.9

The resonant frequencies of the tir— sil elements remained constant
during the entire test. The “Q” value of these elements did have a
shift . The element in Test Position No. 34 had a “q’ value at pretest
of 33.4 and after ~~ot No. 4 (20’ standoff) the “Q” value was 41.9.

D7-512J~&R-9

No measurements (VALP’ s) were taken of this element by NUSC/PL
perso,mel.

MILFORD B. EVANS
Mechanical Engineering Technician
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APPENDIX B

Shot No. 0 — Represents Pretest Data

Shot No. 1 - Represents Post 75 Ft. Standoff Data

Shot No. 2 - Represents Post 50 Ft. Standoff Data

Shot No. 3 — Represent s Post 30 Ft. Standoff Data

Nomenclature -

Fl and F2 - 1/2 Power Frequencies in Hz

FR - The First Resonant Frequency in Hz

Q - Defined as FR (F2-F2)

DFR - The Change in PR From the Previous Shot
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