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tidal current between Position 6 and the Shetland mainland,
and also as a record of the velocity profile, N,I.0. had
been maintaining a tide recorder at Foula Island during the

summer months). The three anchor stations were:

Station no. Position no. Latitude Longitude Average depth

7730 64 60%1z1 .50 1°471. 5y 83 m.

7731 6B 60°10r.0m 19561 . 5u 7L .

7742 6c 60°%6r .y 2%yt LW 102 m.
Bathy thermograph dips were made at 6A (17 Aug)

and 6C (17 Sep); also near Position 3 (13 Aug).

3. A tide gauge sphere, empty except for a pressure
switch, was lowered to implosion, which occurred at the
healthy depth of 690 m. This was the first +t.me such a
test had been carried out on these spheres.

L. A radio transmitier with ground plane circle was
mounted on an empty tide gauge sphere with framework, and
tested for range of reception. Reception was still good at
1) miles, when the ship returned to retrieve the assembly.

The same aerial was also tested without the ground plane
circle, and gave wealt reception at 10 miles.
Harrative - leg 1,

'Ciscovery!'! left Barry at noon 9 August, and

headed at full speed for Stornoway, reached by carly morning
of the 1ith, On the way, we stopped for about 3 hours on
the morning of the 10th, for preliminary tests on the

stics for the first moorings.

The uniocading of G.L.0.R.I.A. was speedily completed,
and we left Stornoway at 1500 h 11 August, steaming slowly
to reach Position 2 by first light. (Daylight was necessary
for all mooring and recovery, in order to ensure good Decca
and Loran fixes).

Soon after leaving Stornoway, an accident occurred
with the after deck crane, which could easily have been more
serious., Uur first tide-gauge sphere, tested and fully
loaded with expensive equipment, was being Lifted from the
main deck to the after deck, when the cable slipped a sheave
and dropped the sphere 15 feet on to the deck. Luckily, the

scientist underneath saw it dropping in time to step aside,

and although the sphere was rendered unusable, (vaiue about
£200), the eguipment inside was not seriocusiy damaged., But
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it was clear that scme defect in the crane's design {which
has been known to fail similarly hefore), should be guickly
remedied. The crane was restored to normal condition the
same evening by the efforts of Captain Justin, the Chief
Engineer and the Bosun,
Owing to good weather conditions, efficiency of

deck operatvions, and only minor trouble from our acoustic
eguipment, all moorings at Position nos. 2,3,L4 and 5 were

completed and tested by 0030, 1L August. 'Discovery!

then steamed for the nearest wnosition of desnth greater than
. o, O, e -
1000 m {Station 7729, 61 10'W, 3 L0'W) for the sphere

implosion test. Before this test, another sy ere was
leak~tested for an hour at 20 n, and found to let in a fTew
drops of water. If this sphere had not leaked (or if first
sphere had not been damaged by the crane), we should have

lazid a fifth tide-gauge. All tests were completed by 200C,

Anchor station 64 was occupied from 15 to 17 August

and 63 from 17 to 19 August. At both stations, D.R.C.M.

1 2

measurements proceeded without serious incident in moderate

2
i

. ~

out
sea conditions (winds less than 25 ¥mots) with the anchor

ing well., During this period, considerable guantities
: and mackerel were caught by the seamen, making a
welcome addition to the diet.

completion of 63, !'Discovery'! sailed directly to
Lerwiclt, and after anchoring in 3ressay Scund, was allowed
in to the pier earliy morning of 20 August

ve - leg 3

bt

Harrat

'Biscovery'! left Stornoway at 0900, 11 September,
and proceeded to recover the mocorings in the order in which
they were laid. HNavigations ware done entirely by Decca,

since the Loran receiver, though apparently balanced, gave

)

by

neisy and incomsistent readings throughout. The Decca itselfl
broke down during the 13th, but was made operational again

by cleaning the generator slip-rings,
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Satellite fixes were couming in regu
hourly intervals during this leg and, after a difficult
k-

starting period, during leg 1, but they were not particularly
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tally incomprcehensible to the senior ientist at lbast),
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che computer coulid well have been switched off during legs
1 and 3, It was however, useful during the wave buoy

-y

eperations of leg 2.
There was some doubt as to whether some of the
currcnt-meter moorings would have survived the gales of
carly September or the frequent itrawlers near the Shetlands,
but finally all moorings were recovered as near tc their

criginal positions as could be judged, (say within + mile).
Both moorings in the shallowest position {no. 5) gave trouble
in switching on their 'command pingers!, and several hours
were spent on the cevening of the 12th 'hunting! within a mile
of the tide gauge position. However, the pinger was located
early the next morning, and the capsule was then soon
released, The current meter m: t

release on ouxr first wisi

recovering all the other moorings, and succeeded in releasing

it during the morning. The only casualty in the whole of
these highly successful operations, (all recording tapes
ata, except one pressure

s
were found with full complement of d
)

P . o 3 \ 3
tape which failed after ten days;, was a hand-held hydrophone

shiich accidentally fouled the main propellior and sheared
off its cable.
The radio buoy experiments were carried out in an
area to the north of Position 2, during the afterncon of
the ilLth, and were continued the next day in a more easterly

position, the ship having steamed osvernight towards anchor
5

position 6C., This anchor station was kept from 15 to 17
Sevntember, again without incident. On its completion,

'Discovery! steamed towards deeper water to pay out sone
unwanted trawl -warp, and finally returned to Stornoway,
arriving 1500, 18 Sceptember.

D.B., CARTWRIGIT

{scnior scientist, legs 1 and %)
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Revmort on Leg 2 by A.G.D. Watson {senior scientist}.

1. The main purposes of this leg were to make {a}
wind profile measurements with 2 spar-buoy, {b) measurements
of waves with a pitch-and-rcll bucy at a position northh of
Rockall, {c) measurements of ship motion in relation to sea
and swell and (d) measurcments of currents with neutraily. -

loats in areas of the shelf and continental slope.
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In addition, tests were made of a disposable wave buoy, of

modifications to the tail of a P.E.S5. fish and of a new design

e

of Pisa currcnt meter and improvements were made in the

speration of the ship's conmnputer and of the new hydrographic

2. The ship left Lerwick at 0900h on 72 August,
ts had been delayed

the ship's log was
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'S, (9]
ated by steanming at sypeeds of 5 and 10 lImots on courses

fized wvisually and by radar on two shore points, Perice Bord

VT

Helli MNess Beacon. The day was sunny and clear. The

first position on the shelf, at which current measurements

) ko)

were sougrt, was reached at U050Ch on Z3 Augu

6]

T and hydrograph
station 7732 was carried out there, followed by a first test
the Pisa current meter, shin's runs for comparisons of
ilog and revolution counter and the fi o
buoy Tor tests of mechanical behaviour and handling. The
first meutrally. buoyvant float was launched shortly be
nidnight and this was located at intervals during the
succeeding day. Tests of the first experimental P.E.S.

fisgh tail wave also made on ZL August and an unsuccessi

At 25320 on ZLth, when it aspeared that the neutrally buoyan
filoat was probably fouled, course was set for the nort
t 0920 on 25th an echo-sounding watch was sct,
ssing an area with few sounding lines.
During this passage strong scutherly winds, veering to
sterly, were met with, reaching 50 Imo at midnight of
T (

5] ts
. 5 . . - e O )
25th, The ship arrived on station {385 06'HN, 15 30'W) at

1720 on 27th August. A second test of the Pisa current meter
was then carried out, followed by hydrographic station 773L.

The wave buoy programme was begun at 0600 onn 28th and continued

4
for three days., 4t L1000 om 29 a sccond neutrally buovant

yw
It
-



float was launched and was

&}

t
succeeding two days. 4t 1500 on 30th, hydrographic station
te

7736 was carried out and later the same day tests of the

disposable wave buoy and of the Pisa current meter.

@

At 1000 on 3ist August the wave-buoy programgie was
conciuded and the ship moved off towards Barra Head in view
of the izminence of severe gales. Arn echo-sounding watch
was again set on this passage, Wind and sea increased
rapidiy during the day and at §L30 on the 1st Septewber,
the vesscl shipped a sea on the starboard quarter that did
some damage aft and £1 ome cabins and other spaces below,

d at 1130 and entered Loch

Boisdalie at 1730 to take refuge from the storm. She remained
at anchor during the next day, while the wave-~buoy accelerometers

were calibraved and its compass linced up and the spar-buoy

was prepared for launching with instruments and electronics
complete, On 3rd September the vessel left Loch Boisdale but
remained in the Sea of the Hebrides where another configuration
for the P.E.S. tail was tested and then at 1,30 the spar-buoy
was launched at a »noint about 10 »n, miles distant from any

£ land The spar was found to be detectable with

3011

difficulty on the shint's radar at distances between 2 and 11
+

—~

cables. It was recovered at 1730 and a successfual t of’

ol

ST

e aisposabls wave-buoy was then carried out. During this

day the wind averaged about 18 kncts from 230, rising to 23

¥nots at midnight: however, it then slackened somewhal and
ke

des on Lth

ok

the wvessel thereupon left the Sea of the Hebr
bSeptember and made for the second area of the continental
slope and shelf, west of St, #ilda, at which current measure-
ments were'to be made,. he arrived on station at 2330 and

the first neutrally buoyant float {the third of the cruise)
was dropped., This was tracked during the night and at G9LO

on 5th September a fourth float was lLaunched. At 1100 on

this day the spar buoy was launched for the third time and
recovered at 1630 and at 2000 a fifth neutrally buoyant float
was dropped. During this day the wind remained southeriy at
about 20 knots, decreasing slightly later. The neutrally
buoyvant Floats were tracked through the night and during the
next day (6th September) when hydrographic stations 7730, 7739

and 7740 were carried out, at 1200, 1330 and 1600 respectively.



Tests of the hydrographic wimch and tracking of the
neutrally buoyvant flioats occupied the next day morning and
early afternoon. At 1600 a further test of the disposable
wave buoy was carried out, but at 1710 work in this area was
broken off and course was set for the Butt of Lewis on
account of forecasts of further severe gales, However,
this particular depression made off to the northwest and
onn the morning of &th September, the vessel found herself
in the MNorth Minch with the wind dropping and the weather
improving. A fourth spar bucy launch was carried out here
between 09800 and 1200 when the vessel again made out to
the west for trials of ship motions. This work occupied
the remainder of 8th and 9th Septewber, inter upted only
by a last trial of a P.E.S. configuration at 1830 on 8th
and tests of the hydrographic winch., At 1800 on Cth the

vessel passed the Flannen Islands and made back to Stornoway

arriving off Chicken Rock at 0500 hh on 10th September.
3. Spar Buoy (A.G,D. Watson, R. Dobson, Mrs, P, Edwards,
BE.G. tt, 4.L. Watson, B. Hart, G. Bryan).

The purpose of the work was to test the owneration and
instrumentation of the new Spar Buoy under sea conditions,
and if possible to make some meteorological observations near
the air/sea interface

The buoy was designed to be launched from the Schatt
davits in the horizontal positicn, and then brought upright
by flooding the lower tank., After some hours of data
colliection, it was to be lowered by blowing the ballast tank
with compressed air, and a system of recovery lines and
snubbing blocks was used in conjunction with the Schatt
davits to hoist the buoy on board again.

111 the control and switching operations were effected
via 100 yds of neutrally oxoyapt cable., However, in contrast
with its immediate, (and late lamented) predecessor, the data
were rccorded on magnetic tape by an on-buoy 11 Channel data
toggzer {(Rapco type 12).

The recorder interfacing electronics had been completed
only Jjust before departure, so that the first 7 days of the
cruise were spent in fault finding and testing this equipment.

However, a "dry run" was made at 1530 h, Z3rd August to

I

test the flooding/blowing system and rehearse the launching



and recovery procedures. Ballast was carried in place of
the recorders etc.

fMe launch was made to the USW of the Hebrides, and
there was a light 8B wind, with soor visibility, occasional

drizzie and a moderate swell,

e

The cuntrol system worked well, as it 4did on al
<‘aunches , but tlie buoy was not cast adrift, because sf the
poor visibiliity.

Ls it was blown {de-ballasted) the spar-buoy always

fell away from the wind, and this resulted in its upper and
lower ends being in positions reversed from those reguired
for recovery, and so the spar had to he turned round., As a
result of this trial a better way of turning the spar round
was suggested,

By 3rd September, the buoy electronics were working
satisfactorily and were used Ffor the remaining 3 launches,.

The data recorded were as follows:-

{a); 5 analogue channels for measuring the motions of the
spar-buoy. (this is essential .y the same system as that
used in the pitch/roll bucy.}

{b} L digital channels. 7These were the ¥,M, ocutputs of

u

2 cus anemometers at heights of approximately 1.5

and 6 m above mean water iline, and one wlat
resistance thermometer at about 5 m AMJTL. The fourth
chhannel was used to monitor the accelerometer-drive
csciilator,

2 digital chamnels were left unused. ALl channeis
were recorded at one second intervals, the digital data being
the accumuiated cuumt for the preceding sccond. The second
launch was carried out in the Sea of the Hebrides at 1LL5 h
Jrd Sentember. It was sunny, with a slight sea and a 20 Inot
SW wind.

The buoy floated at its design water Line and the

vind wvane worked well. Recording commenced at 1455 and

)

finished at 1733.

Launching and recovery were without mishap, al

the instruments were submerged Tror time to time. The mod
r

recovery system worked well and was retained for the remaining

Launches.,
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{n recovery the unper ancmometer was not woriing
proserly and omne of the horizontal accelerometers was damaged

3

e anemometer resumed working on being dried osut, and the
accelcerometer was replaced,.
The thermometer and its radiation shield withstood

the swamping and apseared to woris welil or this and subsequent

Launch 3 was carried sut on the edge of the continental

shelf, W, of the Hebrides at 1L0O0O L., 5th September. There was

a Socutherly wind of about 1O Imots, a 5 foot sea, and during
the run a colid front crossed the area.
The rendering system on the Schatt davits was used

ng this launch, but tiie buoy was not heavy enocugh {just

Q

ver 1 ton) to operate the system effectively. The instruments
were again submerged, both during launch and recovery, and

the uppoer anceMometer was not functioning properly after

recovery.,

The fourth and

Minch in conditions of
sea. The instruments were Izept éry during both launch and
recovery, but the Lower ancnometer was observed to be sticking
from time to time., Recording wes Trom 3231 L to 1127 L,

.

S3WR records were talwn {(two or three during cach

lamnch;. The data were logged Ly the computer, and suectra

coemputed and pictted using the programs written by J. Ewing.
Visual imspection of a sample print-out from the tajes suggests

thaat the data are of adeguate guality. lieteorological
obise

crvations were ta.en at hourly intervals during the launches

s
and consisted of:-
{a) Dry and Wet bulp temperaturcs measured wits an A.

psychrometer,
£
Qb) Sea temperatures measured by the limpet thermometer,

sometimes sunplemented with Crawford bucket temperatures.

{c) Anparent wind and ships course and speed,
{ 3y s -y - ) - 5 o - .
ey JTisual observa of ssa and swell, and of ci.o

nd weather,



L, Measiure

C., Clayson, &, Fraithwaitce, X, Jirch ).

sopectrum wers obt pitch-rols buoy in the

vicinity of 50 .1 measurcncnts were made about
cvery four hours pseriod 0900, 70 August to
10060, 31 August, sigsted of 5 channels
{acceleration, »i Z-c onents of buoy

sly at G 25 sec; the total

Tie records werce talken using the telemetry and tape

recording system developed by Clavsoon., fhis recorder was

alsc interfaced divcctly with the IBM 1ter so that
the dota was availablce for ana.yvsis the end 2f the
7

measurement.,
LG A
N

v Pt -
The 10y systven: dif

in two respects

of the prov

2t s Second

was replacced by a Z-componoent
buoyant cable proved very succe
oy wori, T
sea and it is

o useful

he used as wverification data

;;a

The wave nmeasurenien

for a nuserical wave forecosting model of the North At antic

2 33 p 3 K 1 - S PR TV . T o o s " - p .

recorvding method and bucy systenn. Thoe Fast Pourier Transform
. P Ty P, CR. PR k1 K r .y b cpm g

was usced in the corputation of ¢ directicnal wave spectrum.

of 6 words/record. Throughout the wave buocy

thic wave sosectrum Trom the shipborne wave recorder

using a program written by Ewing.
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. BEwing, C., Clayson,

The shin motions sway, heave, roll and

piteh were neasured using ucers in the pitch-roll

sulrge and sway. The

A
central bu. .y coursartient was talzen to th
(near the centre of gravity of the ship, for the measurcments,

The aim oFf the woriz is to investigate the bispecira
of surge/pitch in relation to sosced loss in head waves. Calin
ater runs werce rnade on two occasions to establish the RPH
versus shin speced characteristice of the shirz., IPM and ship

speed {from the c¢.mi. log) were recurded at L sec. interval

asions between other
o A - PRI W s S, - SO |
woric., The ship uostions data being rocorded onm magnetic

e £y oy oRr o~ S < PR 1 o . i B ]
tapge at 0.25 sce. intervol simuitancously with 1

o

sampling of

shiphorng
puoy (¥, Birvceh, A, Braithwaite,

J. Crecase, J, Bwing, 5., Whaite)

trial launches were made to test the

Finaliy, a 20 minute wave record

was wade at | sarmples/sccecond using a ssare analogue
on . Thie s»nect ¥ from

record agreed very wel. with that obtaincd usi
shipborne wave recorder just priosr to the DWR record.

Owing to r 's maenoeuvres,
since the DW3 was soar buoy recordings,

but good reception

b . 3 I
was achicved at 2
- m +

" Ploat Tracking and Hydrogranhic Stations (J. Creasc

P, Bdwards, R. D-bson).

Five neutraliy buoyant flocats were tracked.

Eal

Float fitted with external load om end of 20 wm.

nylon line was re.eascd on the shell piddway between
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The necessity

for thie creation »f large data files Dreciudes the
use of our standard on-live system, it would be
sirabie to Gevelosp facilities to cope with
sing demand Tor the high sampliing rates
with our standard system,

B Ther T8 & 3 suit of th W Tment s t1
n; There was as a result of these experiments, the
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we set o
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c) The interaction of the

tape logging systew was of parvticular significance.

It turned out that the particular recording led to a

significant reduction in the hardware error rate over

" A ~ pal - T P o
the first few rums »f the syster.
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