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1.0 | INTRODUCTION
X

The HLF-3 acoustic source was refurbished and the
calibration verified at the NUSC Seneca Lake facility,
in preparation for the 1978 Summer Operations =z2board the
USNS Lynch. Refurbishment consisted of a redesigned
Wetside Electronics package to improve reliability and
serviceability, and design improvements to the pistons,
motor mounts and suction strainers.

Calibration was required to verify the source perform-
ance and identify any gain changes that may have occurred
during the electronic redesign.
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2.0 CALIBRATION DESCRIPTION

During operations at sea, the disk (radiator) accel-
erometers and a tow body mounted F-37 hydrophone are used
to measure the output of the HLF-3 source. Calibration
was performed by comparing the output of the disk acceler-
ometers, the tow body mounted F-37 hydrophone and a
calibrated NUSC F-37 Hydrophone in the far field for a 1
constant input level.

The end result of the calibration is a sensitivity
for the disk accelerometers and the tow body mounted hydro-
phone.
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3.0 CALIBRATION RESULTS

HLF-3 was calibrated at the NUSC Seneca Lake facility
on April 24th and 25th, 1978, at a depth of 316 feet (96.3
m). Water temperature at depth was 37° F (3° C).

3.1 SOURCE LEVEL RESPONSE

e pw—asi—

3.1.1 Far Field

The response of the HLF-3 acoustic source for drive
levels of O, -3, -6, and =12 BV (0 dB V re 1 V rms) is
shown in Figure %.1. The accelerometer signal is used in
the feedback circuit to help to linearize and flatten out
t the response of HLF-3. In the event of a fault in the
accelerometer electronics, the source may be operated in
an "open loop" mode. The "open loop" response is shown in
Figure 3.2 for drive levels of 0, -6, and -12 dB V.

3.1.2 Directivity

HLF-3 is omnidirectional in the horizontal plane.
Figure 3.3 is a pattern at 90 Hz.

3.2 FAR FIELD PRESSURE -- MOMITOR COMPARISONS

Each of the following four figures is a plot of the
response of the far field hydrophone, tow body F-37 hydro-
phone and disk.

The sensitivity of the tow body F-37 and disk accel-
’ erometers is determined by subtracting the monitor value
in dB V from the Source Level as measured in the far field.




—193a oig H4=234
26 ¢ nuvLMwLJ
f@?hsn- SWIL

8lbi-he —h =1H4
33HT HO>3IN3S

TIALT TIATHA ALP O ~+ - _ N

S ——

3T Gow NS T AL JIH LINM
SSNO"a53E3d T13A3TT 30sMNOs

i asuodsay T8A9T e
L  soanog proTd Ied ZH NI ADN3IMNSE=.4 =
- L *¢ ean3Tg f
<, ‘B2 C ERE - - - ‘23 |
4 v ' v v ! id’ poa
. _ “ . _
(@] | | |
v u | |
+ ! i
& | |
o !
s | |
© ] : T
R | | | m U
| | | | S
w “ | | >
il !
: | . | &
_ ,
m _ il M
. i ‘ =
LAY :
. A " '] : A ‘ J
i | .:,.\,\((_/\4) WA X
| X
, W | /, . H_
| TIATT TAINC AGP 2i- I\ o
: TIALT TATYQ AGD 9- | , A
| ! TIALT TATHC AP €= — 5 AN
M | m

=2




ki A G S St 17 My i it

U RN 3t

8 o —
& 2oanog PTOTJd Ied ZH NI AODON3INE3AMA %
" *2*¢ 2an3dtd :

a .EﬂTu m .Nﬂmm « .Eﬂm.iu ‘aal

o “ m

» | |

+ {

H | {

0 )

oy ,

o A

s |

(doot uadQ)
asuodsay ToA9T

1993 91 HLis3Q

9 .c =W3d
Zs80 SWIL

BzplI-se -/ =4LE4

S2I-d71  HO3N3S

m
_
‘

TIATT TATYC AP Z1-
TIATT TATYC ADP 9-
TIAAT TATYC AP O

- 1% % Ve |

SENUaiSsEed MaAI™  osaNMUs

o0 @ow NS LI LIND

¥313W | 1H HdN 3§ 84 NI 145




g0 20° 10° 330 a40° 330°

S0 310° 330° "‘ 1o 20 50
O o G 6 T R A G ey et B n iy YA SN 0 S R,
x ’ : . 8 5 \ ' ] / .~ Report No. HA 112=-78
8{5:: y L1 . \ ] i /'l il / : 320°

/ ©
i 40

AN N D 3
\\‘:\$.\. KON

RS

o

(—
s

P
74

WX

1o . : 77 AN = T 260°

230°
N 140°

a0 | Figure 3.3. s
| Transmitting ‘
; ; , " Pattern at 90 Hz -

6, Al i L o ]

N e —— . — ' - - - bttt s b dousoia e iisinidhey
150 it 130 N0 10 L0 Jro
2iv 2o’ 190° 3=4 150 10 1o 150°




Report No. HA 113-78

For example, in Figure 3.4 at 100 Hz, the Source Level is
188 dB re 1 uPa @ 1 m, the Accelerometer signal is -1.0

dB V; the Tow Body F-37 signal is +2.5 dB at 100 Hz. The
effective sensitivity of the Accelerometer is 188 -(-1) =

189 dB re 1 V per uPa @ 1 m; the effective sensitivity of §f
the Tow Body F-37 is 188 -(2.5) = 185.5 dB re 1 V per 'P

uPa @ 1 m. ;

Figures 3.4 and 3.5 are the source level response for
drive levels of .2 V rms and .4 V rms, respectively.
Figures 3.6 and 3.7 are the response for the “open loop"
mode of operation at drive levels of .2 V rms and .4 V rms,
respectively.
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4.0 SUMMARY

Using Figures 3.4 through 3.7, the tow body F-37
hydrophone sensitivity is -185.5 + .5 dB re 1 V per uPa
@ 1 m and the disk accelerometer sensitivity is -189.0 +
.5 dBre 1V per uPa @ 1 m at the front panel. The
theoretical sensitivity of tow body F-37 hydrophone is
-186.2 dB re 1 V per uPa @ 1 m. More exact calibration
values can be determined at each frequency of interest by

subtracting the monitor reading in dB V from the Source
Level.




