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NATIONAL INSTITUTE OF CCEANOGRAPHY

CRUISE REPORT: R.R.8, "JOHN MURRAY" CRULSE 8, LEG 2,
11th ~ 218t OCTOBER 4969,

1.  Persomngd (A1l N.I.0.)
R,N. Bonner
H.M.C. Fielding
N.H, LKenyon (15th & 16%h Ootober only) .
B.S. MoCartney (Senior Soientist)
Pod. Smith
AR, Stubbs

2, QObjectives:-

(i) To measurs the noise levels of towed hydrophone arrays under
different oonditions ineluding ship speed; +o compare hydrophone's of
different design deslign; _ to measure sensitivities and noise levels of
the R.V.U. BuGu & G. Type 264 array and the Cambridge University |
"Plexotir' array.

(51) To record the noise speotrum of the ship under different

engine conditions.

(iii) To make extensive tests of recent design modifieations to the
sir-gun and to test its reliability.

(iv) To obtain Grab samples from five areas of small sand wa{rgas to
the South of the Isle of Wight.

3« Ship Movements

The "John Murray" left Barry at 17.00 hrs, on 12th October.

. Hydrophones end air-guns were tested durding the days and evenings of

12th = 15th Ootober end the ship entered Southampton to colleot
N.H. Kenyon on the afternoon tide of the 15th, Grab seamples were taken

. ot Stations Nos. 1922 and 1923 on the :evening of the 15th and at

Station Nos. 1924, 1926 and 1927 during the 16th, MNr, I{enyon_ 84 sembarked
in the agents' launch at Cowes Roads at 19,00 hrs, on the 16th. The

ship set qourse for the Hurd Deep and further hydrophone measurements

and air-gun tests were made on the 17'bh‘and 18th, "John Murray"! spent

the evening of the 10th in 8%, Peber Port., On the 19th the Flexotir

array was streamed over the Hurd Deep. Hydrophones were towed and
air-gun tests were continued on the zoth as the ship made passage

' ‘cowazﬁs Barry, vwhich was reached at 07,00 hrs. on the 21st.

Apart from short periods of Foroe 6 winds on the 13th and & heavy
thunderstorm on the evening of the 14th the weather was generally gosd.



4o Selentific Programmes

(i) Mine N.I.0, hydrophones ranging from one sphere in a 2 ft.
tube to 100 spheres in a 200 ff. tube were towed and noise spectra
obtained at three shlp spesds up to 7 lnots, using the Brusl and Kjeox
% octave speotrometer and level recorder. The data have nob yot been
fully reduood, but preliminary checks indicate that there is little
difforonce in noise in tho important profiling band (20 Hz o 200 Hz)
wotween hydrophones of different internal construetions with similar
spacings. There does appear to be a reduction in noise at low frequencies
as 4ho elemont spacing is reduced. TFig., 1 is a typleal spectrum
obtained for a 100 £t. long array sontaining 50 hydrophone spheres 1 ft.
10 inohes apart. The noise below 300 iz could be flow-induced or ship-
noise or a mixture of the two, whilst in the band 300 Hz to 2,000 Hz the
ship nolses are well cancelled by the surface reflected ray and ambiont
30a noise is almost reached. Above 2,000 Hz ship-noises predominate
and the peaks in the spectrum at 3,000, 6,000 and 9,000 Hz arc due %o
the strong end-fire diroctivity peaks of the arrey with this inter—
eiement spacing. Vith hydrophones towed 150-200 m astern no signifi-
cant changes in noise lovels were observed in water depths reducing
Trom 60 fms to 40 fins and then 20 fms. A further reduction in depth
to 10 fms was not possible at the same time and sea conditions, though
records were obtained on another occasion, Recordings on magnetioc
tapoe were made of noise levels from pairs of hydrophone spheres at
different spacings in the same tube, for time and space orosg-
correlation analysis and for comparisen with similar recordings from

"Discovery" on Cruise 27.

Faults on the E.G¢. and G. Type 264 array were repaired and noise
gpeotra obtained at 3.5 kbs, bub at highor speeds intermittent faults
in the Tirst tube of pre~amplifiers prevented further use., ILven ab
sueh a slow speed the noise levols were high and it is felt that this

is due to the small number (9)'of sensitive elements in the 150 £,
Jength,

The "Flexotir" array consists of two active sections but the afb
section was not connected electrlcally and the break could not be found,
The front section woried satisfactorily up to 5.5 kbts and then eleotri-
cal’ contact with this was lost. On recovering the array the cable was
found to bo connected through and the front séﬁtion of the array was
couneoted, so that the fault was either the matihg plug or an inter—
mittent fault in cable or array under tension.
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Approximate senaitivities of both oommercial arreys were obtained
by measuring the bobtom scho return from an air-gun pulse in the
despest wator available (Hurd Deep), though it was not reelly deep
onough and goomotrionl correcblons will be neocessary,

(31) The high froquency noises from the ship apparent oh Fig.: 1
-and ospecially at 10 kHz ave a serious limitation for any work using
acoustio instrumentation such as pingors and acoustio command systems,
TPige 2 summarises the spectral measurements made with an omni-
directional hydrophone 4O m desp below the atationary ship in 90 fus
of water. It ocan be seen that over the whole speotrum noise levels are
higher with the propellor at zerﬁ pitoh than with the prop de-clutohed
and both engines running at normal spesd bub off-load, whilst the
Paxman auxiliary diesel engine powors the ship's supplies; A further
reduction in noise especially between 150 Hz and 800 Hz occurs when
the main engines are shut dovn, though the small reduction above
1,000 Hz indicate that the Paxman is as nolsy as the main engines in
this band. These results suggest at first sight a very nolsy prop, dbut
the similarity of spectrum slopes is significant and may indicate that
the prop and sheft,when olutchedsin,ocouple the engine noises to the
water. From speotrn of s single hydrophone towed 150 m astern at
7 kts it is remarkable that the "John Murray" is 15-20 dB noisier than
. "Discovery™ in the 10 kilz band, and 30 dB noisier then "seg~atate 2"
noise. TFor pingef listening in these circumstances the use of two
spheres 3 inches apart in the hydrophone tube is reoommended; this
combination presents a direotional null in 39nsitivi£y in the direction
of the ship and a 3 dB loss 0 signals 300 from the vertical in the
fore-aft plene, so that the signal-to~noise improvement, when the ship
is over the pinger in deep waber, or when the.pinger ls abeam, should
improve by 10 to 15 dB.

(1i1) Air Guns.,
(A) 'Buing' type Gun.

It was suspeocted after "Discovery" Cruise 29 that the
gun was faulty and would not fire st high pressures., Tests on this
orulise showed that this was not so and a complete set of high pressure
versus low pressure readings were obtained up to & high pressure gauge
roading of 2,700 p.s.i. These gave a value of 53 for the ratio of
high to low pressure, compared with a theoretioal value of 7%, The
reason foxr this disorepancy is not readily’ apperont,
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(B) Solenoid trigpered Alr-funs.

During "Discovery® Cruises 27 and 28 various agspeocts of
these guns were unsatisfactory and the present oruise wes used to test
subarquent improvements and redesign.

() Solenoids. These were rewound with stronger input leads and
wers housed in new bodies of type SB0 stainless steel. Thesofoperated

satisfactorily and gave no trouble,

(b) Top liners. A new grooved design veplaced the original type
with ports and this also proved trouble free.

o) Leslkage, lover flange. To overcome the seating problem & new
?

design based on tho 'Hwing-gun’ seel wag produced and was satisfaocbory.

(d) Leakage, upper flange. Various designs were tried to produoe
a reliable method of seating but 2ll attempts failed. A number of

reasong have become appavent to assist fubure re-design.

In spite of thoe leslk from the top {lengo it was possible on . most
tests to operate the gun up to the rated pressure of 2,000 p.s.i. on
imitial firing. The maximum firing preossure possible without leakage
then fell with repotitive firing and eventually levelled at sbout
800-1,000 p.8S.is Stripping and oleaning the gun usually restorod the

maximum pressure back to 2,000 peaseie

(iv) Thirty-three samples, of which fourteen werc retained were
taken by Shipek gr&b;

5. Ship Pacilities

Generslly the worling and scoommodation faoilities were found to
be very good., In addition to the informstion on ship noises above it
mey be useful to record some more .specific comments about the "John
Murray",

(1) The speed control from the bridge by stepped changes in
propallor pitch is reather inflexible. TFor exsmple the notch position
for nominally 4 knots can produce speeds through the water of 3.6 kts
ageingt the wind or l.k kts with the wind, whilast the adjacont notches
give speeds oubside this range. Consegquently it is not possible bo
achieve a constant speed from one course to another or from day to day,
though a mean speed can be achieved by ocontinually adjusting the pitoh
control back and forth, with an eye on the logs. The prooess of changing
the piteh is noisy and it secems & pity to have to move it at &ll when

at a fixed notoh in good ses oonditions the speed is guite steady
(X 0.1 kt).
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(34) Top speed sppears to bo 8 Jcbs if the main englnes power the
other supplies or 9 kts if the Paxmen does so. (Not 11.5 kta as
advertised, )

(144) The interecm systen wie upeslliable snd whon worlkdng very
diatorted, excopt the aft deck speakers which were acoepbable.

(iv) The digital clook and timing outlets were not working.

(v) Tho case of nocesaibility to the affer deck from the general

and wet labs., was apprecisted.

(vi} The earthing bus was useful.

(vii) The air supply from the compressor carried a cortain smount
of o1l which it is thought oould have affected the alr-gun parformance,
Also the Fwing-gun tests indicate that the delivery from the compressor
docs not reaoch its advertised wvaluo for 10 o Pbo/min. rating. (The
machine label actually quotes 20 cu, ft. per mini) The air to be
compressed is bakon in from the ocompressor compartment via & small
£fi1ter whioh tends to become coversd in oil. It is suggested that both
the quality and quantity of delivered sir oould be improved if the inlet

air were obiteined from an external source via a larger filter.,

(viii) The air eonbtrol board on the aft deck could be wsefully
jmproved by the eddition of {(a) & high pressure regulator end
(b) oxbaust valves on all outputs. At present there ia no way of
oontrolling the high pressurc or of venting off surplus air whon it is

roquired to lowver the pressures.

6. Aclmowledements.

Tt is a great pleasure to record our thanks to Capbain Perry, his
0ff50ors and Crew for their excellent co-oporation and hospitality.
The loan of hydrophone arvays from R.V.U. and Cambridge University is
gratefully acknowledged. |

B.S. Holartney
A.R. Stubbs
N.H. Kenyon
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