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~\ INTROt~JCTION

~ t1SLJ~ ~~~~~~~~~~~~~~~~~~~~~
- ThIs ~~~~rmntha~dè~~i~fbes a Noise Analysis Data System designed for

,, towed vehicle application . The system was developed by Gulton Tni4uat rt.. ,
Incorporated,(see references (a) , (b) ~nd (c) )  under Navy Contr act
N140(70024)76034B, as the result of an unsolicited propo sal by that
company ( reference (a ) ) .  It was delivered to the Laboratory in the first
quarter fiscal 65, and was used in sea teste aboard the USS WITEK ( IE—*48)
in February 1965. The resul t s of the sea tests will be reported in a
subsequent memorandum.
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‘ > The Gu3ton Noise Ana lysis Data System is designed to select , analyse ,
and transmit data from a towed vehicle to the towing ship, utt listng only

___ four conductors of the tow cable .

Twelve data -acquisition channels are available which are monitored
.....J at the on—deck console of the system. Sensor inputs to the data channels

from the unde rwater unit include three accelero meter , three hydrophon.,
and six potentio metr ic transducers. The input channels are monitored

~~3 sequentially, with the selection of a specific channel for analysis con—
~~~~ troll ed by the operator at the console. Data is stored on gnetio tap e

and simultaneously printed out by the USL Autonated Data System (ADS) .

The hydrophone and accelerometer channels are analysed in 1/3-octave
bands which are autoi~~tioally sequenced in frequency from 37.5 to 19200
cpa , at the rate of one 1,/3—octave band per second .
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The pot intioustri c channels can be uonitored continuously for a~~period of tins required . The output of Us. pot .ntioa.trio channels is
proportional to the unbalance of a bridge circuit , and is not subject to
frequency analysis.

ON—DECK UNIT

The on-deck unit is de up of seven rack—nounted conponents , as
shown in Figure 1 • Fron top to botton they ares

a. Crown Tape R.cord r, Model 81804 with dnal-ch&~u~.l capability
and two record—playback anplifiers.

b. Presnp No. 1, connected into the system to record the 5.4 XC
voltage control oscillator intor t ion-carrying signal fron the fish
unit. Playbsok through the discrininstor peraits th , data to be
throug h the ADS.

a. Pres~~ No. 2 , wired to a niorophon. input for voice o.o .ntsry.

d. Progra r Control Unit , designed and constructed by Gulton
Industries , Incorporated , containing the digital contro l circuitry and
control switches for channel advance , clear , skip, and calibrate functions.
Pilot iseps for indication of channel—in—use are also provided on thi s
panel.

.. Electro-Neobanloal Research, Incorporated, Disorlainator,
Model 189-D. A Philbrick Univ.r 51 Stabi lis.d Anplifier, Model U8&-3,
ii used at the output of the discriminator to provid, the voltage require.
meats to drive the ADS.

f. Kepoo Voltage-Regu~ated Power ~ ipply, Model 3~75-5, medif led
for a xiu of 69 V output.

g. Utility Pan el, containing the sam power input and oonnsotora —_

for cables to the under water unit and the ADS. Tb. Synchronisation ~
flt kcIIsu

Pulser that provides the step input to th. Autcusted T*ta S~stu. is also ‘~ ~‘~~~‘
located on this panel.

FISH UNIT

The in.tn ent package for deep sub.srg.no. is a stainle ss st..l 
~I~LHTcylinder 12 inches in disaster and 18 inches high , with external ocanso-

tions sad. through $6rsh and Mor ine IS-series balkb s.d connector. (See ‘‘figuri 2) . Attach ment of the waterproof senaor • and oonnection of the
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tow cable are aaoceplished with ting Ru -series connectors. & 4-pin
Marsh and Marine bulkhead—connect is also supplied for insertion of a
calibra tion signal Into the system. Two of the pine provide switch

• contacts for closing the calibration relay, which connects a 40 db
• attenuator pad into the low side of the transducer connected to the

prea~~lifier . The other two pine provide the input terminals to the
43 db pad for the external calibration signal. Calibration of the
b3ldrophone and accelerometer channels can thus be performed with the
trsnsducera in the input circuit. The entire assemb ly is designed and
tested for norsal operation to a submerged depth of one thousand feet
(450 lbs. p.r square inch). Insta llation in the towed body is acocu-
p]ishsd with the cradle bracket assembly , as shown in figure 3.

S~~r~4 0PE~AT ION

SIGNAL PATHS

Hydrophone channe l signal paths are shown in figure 5. The h~’dro—
phone internal capacity and a resistor at the input to the pre.~~lifier
for , a network which shapes the frequency response of the presnplifi.r
to a +6 db per octave slope . The purpose of this frequency-response
shaping is to increase the effective dynamic range of the system by
co~~n’essing th . range of levels seen by the 1 /3-octave analyser. This
is shown graphically in figure 4.

Two gain settings are possible with the presnplifier by grounding
out a 3.16 KJ L resistor in the preanplitier with a gain latching relay,
which ii controlled from the on-deck console. The output of the pre—
mnpliti.r is fed to the 1/3—octave Ortholog Filter Analys.rs, whose out-
puts are d o .  voltages corresponding to the 1/3-octave band level sanpied.
Tb. outputs of the third —octave analysers are switched sequentially to
the Voltage Control Oscillator (VCO ) by a ring ~~unter switching relay.
Tb. ring counter ii advanc ed by a clock pulse at the rate of one 1/3.
octave band output per second. The frequency of the VOD ii linearly—
ncdul*ted with voltage about a center frequency of 5.4 XC.

The TOO signal output is fed to a line driver , where the inpedanoe
is lowered and sufficient power developed to drive the toy cable. At
the on—deck ~ ib-ass..bly , the VCO signal is recorded on the data channel
of the dsal-obsnnel gn.tic tape recorder . The VCO signal is also con-
verted back to d.c. levels by the discri minator . The d.c. signa l levels
are conditioned by a Philbriok Anplifi.r to be aocepted by the USL Auto-
sated 1~ ta Syitem (ADS ) , where they are read out and plotted as 1/3-
octave band level vs 1 /3-octave center frequency.
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Calibration potentiometers for each 1/3-octave band are provided in
the A’~itoi~~ted Data System to compensate for any frequen cy—response shaping
in the Gulton system. The data recorded on magnetic tape can also be
read out by playing back through the discriminator and the Automated Data
System.

During sequenoy through the 27 freq uency bends of the Analyser, the
clock pulse which drives the anal yser switches also drives a monostable
multivibrator. The one—millisecond pulse thus obtained is fed to the
input of the VCO to introduce a fre quency transient . Appearance of the
transient at the discri minator output tri ggers the Deck Unit Pulser ,
which supplies ~ 1-millisecond pulse to aynohroniae the USL Auto ted
Data System with the freq uency analyser of the Qulton System.

Acceleroaeter channel signal paths are shown in figure 5. Signal
paths are essentially the same as for hydrophone—channel operation ,
except that no frequency-response shaping network is used. A charge
amplifier is switched into the preamplifier input circuit in place of
the frequency—response shapi ng network to provide a compatible load for
the charge accelerometers , and for low-Impedance ooa~~itation of the
channel—selection relay contacts.

Potent iometric channe l signal uatha are shown in figure 5. The
sensor in this mode of opera tion is a resistive transducer which acts as
one leg of a balanced bridge circuit. The voltage produced by imbalance
of the bridge is fed directly to the voltage control oscillator through
the channel—selection relay contacts.

PROGRAI44ER

Figure 6 is a functior al block diagram of the progremeer control
system. The deck unit nrograiuaer contains a 13—stage rin g counter with
12 sensor—selection positions and one reeet position . The ring counter
consists of 13 SCS stapee with reed relays as pert of the resistance in
the load circuit. The ring counter is either advanced or cleared by an
input pulse , dependent on the duration of the pulse.

The fish unit progre er contains an identi cal ring counter which
is sequenced with the ease control pulses. The relays of this counter
are used to switch the transducer outp uts to either the prea mplifier
input or VOD input , depending on the transducer involved . The aocelero—
meter and hydrophone outp uts are fed to the preamplifier , and the poten—
tiometric input s are fed to the ICO . Only one stage in the ring counter
can conduct at any one time , so only one transducer output is analysed
at a tine.
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In addition to the advance and clear oo. nds required for the ring
counter , a calibrate function ii also req uired . Upon rece ipt of the
calibrate oo nd the 1-cps clock oscillator is gated to the 1 3-position
ring counter by setting a flip-flop. The ring counter is advanced until
position 7 is reached , at which time the flip-flop resets and the gate
is opened. Whil, the gat . is closed , calibrated resistors are connected
to the bridge circuits of the potentio metria channel inputs. The oali—
brate coz~~nd pulse also actuates the bistable gain latching relay,
which controls the 15 db gain change of the prea mplifier .

A pulse width modulation system is incorporated into the on-deck
unit , and a corresponding detection .7.t.. is incorporated into the fish
unit to route coi~~~nd pulses. Pulse width s of 1 • 5 msec , 3 macc , end 4.5
meec are used for the advance , clear , and calibrate functions , respective ly.

Any transducer channel can be skipped by means of the skip switches
incorporated on the deck unit console. An additiona l advance puls , is
generated for each closed switch , which constitutes an advance oo nd
for the fish unit , thus skipping the ohanne l of the closed switch .

SU*(AR!

The Gulton Industries , Inoorporated, Noise Analysis System provide.
a useful instrumentation system for VDS research . Its main advantages
are :

(1) The system is capable of monitoring 12 separate input trans-
ducers (6 potentio metri c, 3 hydrophone , and 3 accelerometer) , using only
4 conductors of the tow cable to carry data and control informatio n be-
tween the ship and the towed body.

• (2) The system is capable of auto tioa lly analysing, in 1/3-octave
bsnd levels , the noise spectrum seen by the hydrophone and accelerometer
transducers mounted in strate gic locations in the towed body.

(3) Analysing is performed in the under water unit , permitting short
cable runs from sensor to amplifying and analysing circuit ry.

(4) Data is transmitted to shipboard storag. and readout equipment
by a frequency—modulated carrier , thus eliminati ng tow cable loss as a
calibrati on factor.

(5) The system is oo~~*tib le with USL Auto ted Data System to
provide a direct X—Y plot of Level vs. Frequency.

_ _ _ _ _ _ _ _ _  ~~i-Tjj
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