


SUMMARY »

Two divers have been maintsined in good health for a period
of seven days at 35 feet. A simple semi-closed circuit air
purification system was used, and food and supplies brought down
by diverse. Continuous communication with the surface was available,

An oxygen rebreathing technique was used for decompression.

The limitations of the techniques used are discussed, with
reference to possible future experiments. It is considered that
self-contained systems allowing extended pericds of work in shallow
water could be developed and utilised economicsally in the immediate

futute.

By Colin Irwin and John Heath, B.Sc.

17 Dunbar Road,
Talbot Woods,
Bournemouth,
Hants,

England.

Copyright reserved by Bournemouth Branch of the British Sub-Aqua Clube
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INTRODUCTION.

¢

| ‘; | By the end of l964vthewFrenchT&‘Americens”

~ had completed long term lIVlng experlments beneath the

sea. In true Brltlsn fashlon, tne sc1ent1flc section

of an amateur organisatlon, the Bournemouth Sub-Aqua

Glub de81gned an experlment to malntaln tWo people at

a pressure of two atmospheres for one week.' '
.Thexde31gn.of~thehlnstallet1on was based on

previousrdlving experience, whllst’thehphysiological

data was complled from prev1ous work done in this

country notably by the Royal Navy. In the early

part of 1965 Colln Irw1n and John Heath were glven the

facilities of the llbrary of the Royal Naval Physiological

Laboratorles, thanks Lo the close co- operatlon of Surgeon

Lieutenant- Gommander Elllott. ' When the final data were

‘produced they were checked through by Dr.Elllott, who

was able to make many useful suggestlons. The complete

'experlment was then costed from the prlce of the house

- to the hire of cranes at the Plymouth end of the
operations, and a report was produced and submitted to‘.,L.
the.committee'of'thegsaid-club;>c After argreet dealﬂofhud
cons1deratlon 1t was declded that the money, about £1, 000,
could" be ralsed, ‘and that much of it could be regalned at
the‘end%oiztheyexperiment from the sale of film,'edvert—

ising and news.

Although experiments have been carried out to
‘keep men at 2 atmospheres for more than several days it
was unportant 1f we were to progress, for us to be
confronted w1th the practlcal—as well as. theoretlcal
problems in such a dlve.‘- Althougn these problems had
been solved before, it was xmportant that we should try

‘new technigues to broaden this- field of knowledge.



The experiments_other than_merely‘living at this depth were =

as fOlldWS"l M,,Lf_ T d:.u , ) L ‘,

1. To malntaln an artiflclal atmosphere Whlch
o is 1ndependent of the surface..” :

2. " To try out two dlfferent decompresslon
schedules of a sxmllar type.i”_

Se The use of a plastron glll to. shift CO and
. - large molecules, especlally hydrocarbon.

4... To. study the ecology of the subllttoral Z one
. and to examine the vertlcal zonatlon down to
- 40 feet.. S ~

5. To observe the dlurnal mlgratlons of "
_Garclnus and Gancer.::-- .. :

6. ,To test the’ structural strength buoyancy
.. control and manoeuvrabillty of a living -
installatlon. N o

-7._ To observe the reactlons of two men (hav1ng
' "o 'ng unusual dlving experlence); under the
vcondltlons of"’ the abOVe experlment.g

-8+ To malntaln a ‘constant surface. cover such that
. the underwater house should be of a semi- - -
1ndependent nature.‘* “ .

9. To conduct the eXperIment at a . cost commensurate
‘ with industrlal requlrements.- po R ©

DESIGN." |
(a)‘ The 1nstallat10n requlred the follow1ng propertles‘-

1. - It -should be” large enough to accommodate .the .
- two men without produclng boredom, cramp or
iconstlpatlon._ : SR -

2e It should be small enough to ‘be manoceuvrable
by average cranes, boats and lorrles.

3 Its buoyancy should not be beyond twenty tons,
so that the net weight with ballast would not
exceed the llftlng capa01ty of the dock cranre =~ .
at Plymouth. R : . o

4, . It should have a non-contamlnatlng‘w C., Which
- should have an entrance through the bottom to
allow free access by dlvers.'rfyv}

5, The house should be clear of ballast trayto
" allow for the divers ‘manoesuvrability such that
"when on dry land the supports would take the
dowrward weight -of the house, and: ‘when' inthe
water the supports would take the upward straln
of the buoyancy. ST

-8, - The buoyancy of’thefhouSe should;be ad justable
to allow installation. o



¥ . aa‘

DESIGN (Cont.)

7e The interior should have maximum floor space to
allow dlvers to change as Well\as -

'a) two bunks six feet long with four inch
" - dunlopilllo matresses.

‘b) table for eatlng, wrltlng and general

use. .

~.¢) ‘portholes’ to prov1de entertainment .

'd) storage space. for soda lime and gas
.cyllnders. ‘

) " lighting. " : ‘

) telephone and communications.

) soda lime absorblng trays.

) W.C. B

) floorlng. . — R

b 00 H.»co

Taklng these points in order, ‘the design shown in-
figure l. was produced. It was twelve feet long and seven
feet in diameter, thus haV1ng a net cubic capacity of about
480 cubic feet and a bucyancy. of 13 tons. When the house
was on its tray and legs, it had a net height of twelve

-feet, allowing one foot of skirting around the entrance,

3 feet clearance for divers, and one foot for ballast

below the house. . ‘The corner. legs were angular to take

the weight of thé house on dry land, whilst -the others -helped
to take the strain of the. buoyancy when submerged. - - The
ballast tray was twelve feet by seven feet, being con-
structed of quarter inch sheéet metal and standard 1H! section
girders, having a one: foot skirting to prevent the shift

of ballast. The house itself was cylindrical to give it

"~ strength, and the entrance at one end was four feet by

three feet, but divided into two so that one entrance
opened: 1nto the house, whilst the other three by two
entrance opened into the separate W.C. - .

There was a third entrance at the far end of the house,
underneath the permanent bunk, for the power and
communication cables, made out of a two foot length of
four inch diameter tubing, the purpose of which was- to
prevent  the possible fouling of any umbilical system by
divers outside the house or the aguanauts inside the

‘house. The two bunks were placed one across the: far

end, and one at right angles to it to form an Ly Wthhé

~when folded against the wall, would give floor space 8'€

by 4’6“, which was considered adequate for changing and

~any work that had to be carried out during the course of

the daye. The table was three feeb square and, like the
bunk, folded against the wall when not in use.: When

these items were in use they were held against the walls

by hinges, and supported.from the ceiling by chains and
shackles. On the opposite wall to the folding bunk

were shelves which provided storage for gas analysis
apparatus, telephone and any personal items. Below -
these shelves were housed the gas cylinders. - The soda

lime absorbing trays were placed on rungs.above the . .
permanent bunk as it was thought that the highest- percentage

~of COg2 would circulate in this area owming to the eivers

sitting directly below the trays for most of the dawy, an
additional tray being placed on the table during the day
for added absorption. Each tray was of the photographlc
developing type and was 30" by 20". There were four =~

- trays ‘in all. There were three portholes, two placed at.

the far flat- end for observation and entertainment, and
one placed in the bulk head of the W.C. compartment S0 that

- any member of the persomel could be under constant.

observation at all times. The W.C., like the table and
bunk bolted down from the wall so that any person on v



DESIGN (Cont.)

climbing in would give the okay-signal, fold the seat

down and attach it firmly by a chain to the roof,

plastic bags of a dlsposable nature being used, Whlch the
user would replace. . Thus the W.Ca unit being of a
disposable nature as farias atmosphere etc., were

concerned would be completely non contaminating. To
assist entry and exit a .permanent ladder was welded beneath
the entrances, and handles were welded inside the house.
The flooring was formed of a.lattice work to allow drainage
of excess water and condensation into the bilges, and in
turn there was a bilge plug to allow drainage of water

into the sea, thus the bilges when flooded could be used

as additional ballast.

Two taps were installed, one welded into the outer ca51ng
and one into the bulk head of the W.C., thus by opening

the first tap, the main house compartment could be

~flooded, and by conhecting the two with a piece of flexible
-fubing and opening both, the.W.C. could be flooded. This

arrangement was de31gned to allow changing of air in either
compartment (notably the W.C.:) or adjusting the ballast

- for whlch the W Ce could act as a separate ballast tanke.

The pcwer supply was 12 volts D. C., so .that should

- -any person take a -shock, it would not be of a serious
‘nature. ‘The power was supplied. from the surface by a

geperator, the current of which was stepped down by a
transformer. ' There was also a bank of car batteries

‘which could act as emergency power should the generator
‘fail, but. change over between power supplies could only be

made at the surface. This power was used for illumination
inside. the house which was comprised. of four strategically
placed interior car lights whilst a fifth car head light
and ind@istrial reflector was installed for the purpose. of
accurate observation over the closed circult telev151on and
accurate use of the gas analysis apparatus. '

The bright light could only be turned off and on from the
surface, whilst the other lights had theilr own switch

panel inside the house:  The telephone was of the army

field type, which was run off batteries and operated by
winding a handle to attract attention at the other end of

- ~the line, this-was thus independent of the main paower
" .supply. -The closed circuit- television (which was prov1ded

by Merconi), took power frowm: the generator, though the power
for the camera inside the house was in the same- cable as

econtrol and reception, and did not require a separate power

supply, as for the- 11ght1ng. This was advantageous as

- the power for the camera was of a high voltage. All

camera controls were at the surface.

As a final note, all interior furnishings were
constructed from Dexion for simplicity and to avoid

‘contamination of the atmosphere which might have been

caused by formaldehyde bonding resins and adhesives.

:Llftlng lugs were placed on the outside of the house as
“shown, so -that the strain when llfting would be taken down
- the 1ength of the cyllnder.,- »

REGOMMENDATIONS.

(b)

As in the present experimeht poWer was sﬁbplied by

. & surface generator which was maintained by the surface crew,

elther there will have to be. a surface engineer to

:Hmalntaln a constant power: supply (at all fimes) or the power
will have to be contained within the house. As the house was

found to be extremely unstable, vertically, it is recommended

that its volume of alr be kept constant during ascent and
descent. Further, as carrying ballast is tedious, ballast
tanks would be of assistance. If the house is to be towed,

/-

o

Q



o RECOMMENDATIONS (Cont.)

6 (b) - then it would be adv1sable to- make it of a streamllned
: shape, as most of it Wlll be submerged durlng tow1ng.

The 1nter10r de31gn “of the present house was -
adequate~> though the water locked W.C. proved inconvenient,
~and it would be advisable to redes1gn this -item.

The furnlshlngs “should be of & ‘rugged: nature, and -the
house" should be divided into wet and dry: portions thus
,maklng for greater comfort and eff1c1ency.' :

o It is not pos51ble to produce a recommended
design at: this stage as this will depend “on the - spec1f1c
requirements of -the house, e.g., operating depth
decompression systen, number of personnel, transporting
methods, duratlon and type of work to be carrled out are

] all factors affectlng the des1gn.

DRY RI-IN. e

() -/ The-purpose of the dry run was to test the
: efficiency of the' apbificidl atmosphere control,
particularly- -the COso- absorbers, the oxygen bleeds and the
. ~Lloyd gas analysis apparatus. - We also wished ‘to test the
- Interior:design - an item which one: continually hits
one's head on might possibly become intensely annoying
during the course of the week. Further, any psychological
disturbances, such as claustraphobia, might manifect- o
themselves during this two day period.
As the atmosphere-could ‘support us for at least
twelve hours without undue discomfort we should stay in
o for twenty-four hours. to-test the artificial atmeosphere,
In cautiousness this figure was-doubled to forty-eight
hours. With all installation§-fitted out as for the
- dive in September, the aquanauts were sealed off with
containers of water over the relevant entrances.
At 10 pem. on Friday 27th.August, all communications and
parcels were deliveréd ds- for-the real run, though only
six inches of water had  to be traversed. All went well
except on the second day one subject (CeJe.I.) went off
his food, and only wished for cool refreshing items.
During the course of the day J.H. found it progressively
- more difficult to breathe, whilst C.I. had the same— - . -
complaint to a lesser degree. In the latter part of the
day J.H. found great difficulty in breathing and- C.I.
vomited twice, and the experiment was terminated.
As many people as possible were encouraged: to smell the
atmosphere to help to find the cause of the trouble, and
the two persomnel had a medical check up, and were found
to-havVe bronchial murmurs.-" Upon reflection the- L
con31dered poss1b111t1es for the trouble weres-

~’EA")__ soda l:Lme dust
b) arsine,
¢) paint fumes, .
d) rormaldehyde bonded resins in plywood,
e) mercury,
'Tffdiistagnant water.j~”

Taklng these pos31b111t1es in order, the first

- problem was dealt with by insisting upon the wearing of
-smog masks when the soda lime was changed, and care was to
be taken in the handling of this medium to prevent the
- formation of dust. .- Considering the “amount of rust inside
9J the house and: the*symptoms, it was- concluded- that arsine
was not the cause.



DRY RUN (Cont.)

. . L Q
(a) To eliminate paint fumes a representative-of International - -
‘Paints was consulted, and upon his advice another coat of - &

paint was applied and baked on, using a Tropic Heat
Generator. All plywood was removed and replaced with Dexion,
although it was considered, in view of the symptoms, that

- this was not the cause. ~ All mercury spilt from the gas
analysisvapparatus_was,prqmptly_renderedsharmless with
sulphur during the course of the experiment, and.consider-
ing the quantity and sympboms this again was considered
not to be the cause of the trouble.. . Although 1t was
thought that polluted water did not produce the bronchial
murmur in the two.subjects, it was considered possible

- that it produced the vomiting in Ce.I., as the water for
sealing the entrances was.acquired from a backwater of
Poole Harbour. - - - oo - . .

With these precautions taken and in view of the
fact that the house during the course of the experiment
(unlike the dry run) would have a semi closed system, and
finished soda lime would be discharged direct to the sea,
which would not become stagnant, it was thought that the
experiment would be successful without the necessity of a

- further dry run. Apart from this failing, all other
systems functioned correctly, including the artificial

atmosphere-control, the design, the lighting, and communications.
¢p) ~~ FPERSOMNEL.

Sub jects . Colin Irwin,
T - - ~John Heath.
. -Crew. -~ . .- Gerry Heath, .
e . - Nigel Pearson;
-Rex Farmworth, o
Eric Dayman, - .. - “
Ken Waylen, -
- Richard Gardener,
- John Goldsworthy,
David Wayese -~ . - -~

DRY RUN LOG.

(¢)  FRIDAY - 27th.Aug.

G.H. and N.P. on watch.

10,00 pem. - Aquanauts sealed offs. Telephone communications 0.K.

10440 ‘Telephone extended to B.D.H. Building and tested - O.K.
Both quite happy, undressed for bed and are aboub to
have sleep. Do 2

- Both have had a'dri@k Bflport{
Extra mercury for ga§ éha1jsis1apparatus was handed

aboard and dilute sulphuric acid (1 in 13) 1is to be
acquired first thing in the morning.

| THERE ARE T0 EE NO CALLS TO THE HOUSE UNIIL MIDNIGHT.
11.25 - Water level checked ~ 0.K. Wind catching bows of
S . . dinghy, causing slight choppiness. - ~ -~

11.28 Cele disturbed by water slopping'dbéut - contacted
watch by 'phone. He is going back to sleep. v

"7 -
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DRY RUN LOG (Conte)

& Friend now on watche.

R.F»
12,00 a+me.
12.17
12430
1,00

1.30

'Phone call to wake aguanauts. - They areipreparing.~
for a gas analysis. 2T

C.I.'phoned to enquire about noise made durlng
replenlshlng of water in dinghy. - -
CeIe lying in bed, J.H. doing gas analysis.»-.‘

GeIlolphoned to tell us air O.K, ‘and asked for.radio
s11ence untll 6 OO a.m. as they want to sleep. -

Water level checked (low) - 12 buckets needed to reach
0.K. Aquanauts sleeping soundly. - -J.H. on left
side, C.I. on right side. Both undisturbed by noise
made while refilling water. _

/”TWater level O.K.

JeHe restless, now lylng on his’ back.,"G;I;ﬂsleeping
soundly. '

Water O.KQ
J.H. has been restless and has turned over on to his
left side aga1n._» -CeIs has also turned on to his

. ba0k. -

Water level O.K.:
When agquanauts were ‘checked before £illing J. He. was o
still on his left side, but C.I.-had burned on to his

© left side. ‘Both aguahauts were slightly -disturbed

when water was bGopped up. After topplng up both
were still asleep, but J+H. had moved on to his back,
Cel. is also on his back, ‘put has his knees-in the alr.,

WeﬁChanged“shift'ahd E.D. is now -on watche =

5000 .m.

3400

Water checked - O.K._e ] - _
C.I. very restless, J.H.,jO.K.jasleep ch'left-side.

A1l is quite 04K,

JeHs has not moved nor has CeI. since I checked at

'3.00 a.m. Water level keeps going down. - 2 ‘buckets ‘&

4.00

ha lf"hou.r. )
R.F. is still asleep.

Water took two-buckets. _
Cel. is very restless. JeHe has turned over on to his. "~
left side..

(Bxtremely low ebb tide.)

Tide making it very difficult to obtain water.
Aquanauts undlsturbed, sleeplng comfortably.

Sea has gone so far out that it is 1mpossible to get S

salt water so I have pub in fresh.
Cele and Je H.,undlsturbed.

Water . 31tuat10n under control.

Cele & J.H. undisturbed.

Everything Oo.K.
JsH. is on his right side. Cele on his back.
Stlll no salt Water -3 buckets of - fresh.
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DRY RUN LOG (Cont.)

KW, and N.P, now on watch.

630 a.ms

7.0
7430
7.50

8406

8+ 10
8400

8.45

 Both lying on left side.. -

Water O.Ke

'Phone call all O. Koo - liit L
Filled up dinghy. -—d buckets. -
Ce I. awake = JeH. asleepe. - -

.;Water level O.K._

JeHs dressing, Ce.I. looklng through portholss .
C T then rang up to ask for strong ‘coffee,

il,Rang up. Ge T, £0: tell hlm the. coffee was ready..

Delivered coffees - G I. then rang to say coffee
was alright. : .

CsI. 'phoned to ask NP« to enqulre about 1ndlcator
colour change in the:soda llme._hﬁ_ e

Ghecked water level - required 2 buckets. T

‘Checked Water level - requlred 2 buckets.?::

Both s1tt1ng agalnst the end of the' cyllnder. o
Rang up to complain about banglng on cyllnder.

C.I. rang up to complain-about condensed food. . He

o ggidisit was horribles Requested chicken soup,

o~chicken legs With erusty rolls with' thln smear. of

9040

10420

10.25
10435.

10,36
10440
10445
11.15

11435

11.40

'-butter.,~-~

;‘C Ie rang up “to request ‘more water in boat.; ,

Put 3 buckets of water in dinghy.
Rang up Cal«.to tell him. He said he wanted more .
water as aiv Was bubbling out Ffrom-insidee o

"~ CsIe and JoHe both sitting w1th thelr backs to the

porthole end of the cylinder.
Fllled up boat - 2 buckets.

?‘;C.I. rang to say water needed topplng up as alr was

bubbling out of electricity inlet.
Filled up boat and bucket at other end

. JeGe_arrived and rang upftd tell;themjaboutﬁthe acide

D. rang up about getting more,paint,if?ff

Rang up to-say snda llme was. comlng.

J.L. arrlved and rang up to say he has got the acid.

Rang C.I. . He said the results of the test were- 02
. S C0qo
Filled dinghy and bucket - 9 buckets.
cog = 2% Oxygen‘zo.ovwererthe,resultsﬁof the
latest test. o 0y
: e COy

P. S. rang up to ask how they spent the nlght.
Wise cracks were passed out of the cyllnder.

-8-



DRY RUN L10G (Cont.)

12,00
12,10

12.10
12,30
12.40

1.00

1.35

1455

2.00

4;53.1>

5.00

501

R Ge NOW on'watoh. ST T

p-m. A c >~»

Gele rang to ask 1f a. parcel from Normalalr was

wanted. C.I. asked for it to be sent down.

CeIe & J.H. were both readlng. o -

Water devel was OeoKe -

Rang to ask if they wanted food.

They did not, but they did want glasses.

Glasses, cups etc., passed into Glaucus. Food -

wanted at 1l.00 a.me. T
ae.m. Food sent in and short crew requested to have the

- menu for Sunday.

2 buckets full of water added :
The menu w111 be prepared after lunch.

Two bottles of Mackeson sent 1n, undrunk.
Seen to be 0«Ke . = . o TR 3 S
Bottles from J«C. T e T

Ground crew R.G. felt 111, went home.  G.H. to
continue his watch. = .= ' L o
Topped up water in the bucket..

RV

G.He. now on'watch.;wﬁ-"

J He & Co I. restlng. -
JeL. brought down fly sheet. 'Will call back
- 'Sunday & el - , : _

Informed C. I. of change of watch and repeated request
- for menus- for Sunday.- Foed O.K._' -

B01led egg, soup, salad fruit for breakfast and the
same for lunch is the menu for: Sunday. e

p.m..c I» Peported belng s1ck at 3 a4 p.m.'d'; o

 Temperature in the house (72°F). 22°C. Water .
~(condensation) is. running down the walls- .of the.
tank and 1nto the- bllges.- JeH. 1s" O.K. i

Ce I. asked for the water to be systematlcally changed
*w1thout breaklng the air seal. - .

Co.Is was- asked 1f the water could be changed in. 30
minutes time: to allow the tide to come in, which makes
the access to the water easler. He was also asked
the reason for the water change. He thought- that the
water might have infected hlm'w1th somethlng, and -1t
was  getting very. dirty anyway. -

They have asked for fresh fruit (apples, grapes,
peaches, etc. ) for thelr supper. - :

Rang up to ask for the empty thermos and J.H answered.

Ho 6aid that C.I. had been sick again and that he (J.H. )
found- it difficult to breathe easily (he said_ it hurt),
" "and if conditions did not improve they would 1eave the

cylinder after a further half-an=hour.-
I was. . asked to pass thls 1nformatlon to Je C._

The Sketech. reporter spoke to Ca I._and J.He overdl
the. 'phone and saw- them through the porthole.>

J G. cllmbed on to the cyllnder and smelt the gir that

was let out of the valve. - He said that it smelt hot
- and painty. This was’ verified by-D .

Analysis COg .- = 0«Kae but there were paint: fumes.

O



DRY RUN 10G (Cont.)

5.05
5415

THE EXPERIMENT.

It was decided to bring the aquanauts -out now,
and the dinghy was removed from the entrance. J.G.
was first inside to smell the atmosphere, and verlfied

-

' "h:l.s!earller statement that the air was. palnty.

The Aquanauts came out.

The Squanauts sent for a medlcal check-up.

(a)

INSTALLATION. o

SITE,

To keep down the cost of the experlment the site
had to be on the South coast of England,. although this had
the advantage 6f giving an added objectlive to the
experlment namely, conductlng an experiment of this type
in poor d1v1ng ¢conditions, unlike previous experiments, =
which have been carried out in the -Bahamas, Mediterranean
and Red Sea. In choosing the site, the following points
were con31dered--

l) Clarlty of water,c,;,—-

2) Shelter, - s ' '

3) 38 feet of water allow1ng for legs of house.

4) Static installation close:at hand; . and.

5) Proximity to Naval Hospltal and Decompres31on
_ chamber. . o

Areas fitting these requlrements are thefHarbourLWall,

_ Portland, and the Breakwater, _Plymouth.“ .

The former could not be used because of Defence
regulations, however, with. thanks to tke close co-operation
of Her- MaJesty the Queen's Harbourmaster and C. in C. =
Plymouth, the- fortress by the breakwater was secured for
our experiments in Plymouth Sound. It was decided that
the house should be suiik south by south-west of the .
fortress, where it 'would be in 40 ®et.of water. at high
water, and 30 at’ low water, giving a mean- tide. level of
35 feets - This site would be well sheltered from all
gales except severe west by south-west and would also

©“be'out of the way- of shipping, notably the M.F.V. which::

supplied the fort. - Fortunately C..in.C. Plymouth allowed

.us to use the fort as a central control station from which

power and comminications were given, thus in all weathers.

_“fthe surface crew were- in stable dry condltlons.,

(v)

For installation, the house was loaded with all
equipment. and calculated ballast and lowered into the water.
With this amount of ballast she should have floated with
one foot above the waterline. However, even when excess

~water was blown off with compressed air: she remained

negative, 8o0: -she was brought out and ballast was removed
‘until- correctly adjusted.,: This mlscalculatlon'was

“probably due to incorrect-data as: regards the acécurate

weight of the ballast blocks, which were composed of
eight crane tést weights weighing half-a-ton each, and a
large number of supposedly three-hundred weight ingots,
as-well as a ton of half-hundred weight railwayline chairs,
whivh could easily be handled under the water.

When all was considered satlsfactory she was strapped
_alongs1de a tug and taken the two mile trip up to the site
at about one to two knots under perfect conditions of a
flat calm. She was attached to the vessel!s capstan when
the vessel hmd been secired in. positlon by a bow rope to

iy IV o SN
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the fortress and a stern rope %o the breakwater. Two
surface crew divers inside (who had been there sinece she
had been put in the water at the dock side.to blov off any
oxcess water) now vented the house and.allowed 1t .to sink.

- : As'Gléucus?sank,vtheurate.hf‘déééeht was . .controlled
by the Ship's capstan, the twn divers inside Glaucus blew

~off excess water to avoild excessivé strain on the:capstan,
-“but made-her’buoyant‘acciientlyiat:6 ft., bringing her to the

surface. ' I% was then thought advisable to make the house

‘negative again by lrnading more ballast, but. this laborious

task was soon abandoned in favour of sinking the house by

. venting off ailr as in the first place. However, water
‘was not to be blown out, as the-ship's Captain thought
' the capstan could take the strain of 6 tons.. -This was

completed with success. , e

A 1local fishing boat was hired, which was to be on 24 hour
call for the duration of the cxperiment. Using this vessel,
the ton of small ballast was placed aboard the house so that
she could bé made dry and the communications and power links
were set up.. 411 systems were tested, and as’ it was found
that the television did not function, it was decided to bring
out the camera-and the cable, and instal a new cable and make
the connection at the surface, as it was believed that the
terminals had previously got damp and had thus caused a shortb.
These delays brought us-a day behind schedule, so the
experiment was -commenced on Thursday l6th.September,,although
the camera was not installed and functioning until a day later.

This. did not matter though, as the television was a luxury
“and not a necessity.- - , was @

During the course df’the'weekfuhdéf_watér.the

"Aquanauts had three hot meals a-day. and additional hot drinks

when diving. They“analysed-the'atmosphereﬂeyérybeight

~ ‘hours, and adjusted it at leas® every sixs . During periods
“ . of relaxation they listened to the radic, read, or observed
" the marine life outside the house through the entrance.
- Unf ortunately during the first half of the week the area was

subjected to a west by south-west wind of force eleven, which
produced excessively rough seas above the house, and as already
mentioned the site is not sheltered under such conditions.
However, the house sat firmly upon the sea bed, and the only
311 effect (apart from the harsh conditions the ground crew
experienced) was a six Inch swell in “the ‘entrance, which

“tended to force the -aquanauts eaprdrums in-and -out with

successive waves, as has been experienced by submarine

- personnel when using a snorkel. Although in.itself the storm

was no great hardship, it-did mean that the visibility took a

“long time to recovér, so that experimentsnfour-and'five could

not be carried -out. : et o

During any period, a constant eye.waSerpt:on1the‘aquanauts
over the closed circuit television, and it was the duty

of the current ground crew to cook and take down the meals,
together with any other items such as camera, reagents,
newspapers, and -dry towels. - Should at any time and for any
reason, a decision to terminate theé experiment be made, the
final decision-rested with the ground créw and not with the

~_ .aguanaubs, as the latter under such-conditions might not be
©in a'position”tdfmake<a~decision. ’ St et

'Ail events during the course of the experiﬁentIWerefrecorded

in th651bg,"and'telephonercommunibations"wérérmade:before

" ary action. When diving, persomel dived with members of

the surface -cover using buddy lines' and floating coraline
cords attached to the house, carried. an excess of air for

the anticipated dive, and wore apparatus with quick releases
which were known to be reliable, le.e., which would not release
unawares . In dddition precautions were taken, though the
aquanauts were not to swim more than ten feet above the house,

-11~
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CONTROL_(Gont) T

'ahd naturally dld not carry snorkels.»->
‘The W.C. functioned as intended, though as:onc got
-~excesgively. cold under such condltlons the aquanautsv

tended to restrain themselves. This reaction was

““anticipated to some extent, and it was ~considered that
. constlpation for -2 days would not do any harm. ,
" As “the rise and -fall of the tide was about ten- feet the

incoming tide had to be blown. off with- compressed alr, “and

- during the ebb tide excess air bubbled into the W.Ce. from
- - the house, through holes in the W.C. skirting, and fr.am

there through slightly higher holes to the-exterior.

- This .Pbocess helped to cleanse the air in the W.C.
. For the- purposes- of tidal control, additional compressed

air. bottles had to be brought down durlng the -.course of
the week. L s :

- To ralse the house the reverse procedure to
installation was- followeds -

" The lavatory was flooded, the ton of small ballast was
 taken: off; power-was cut off, as possible severing of
-cables could have. produced a short, the lavatory campart-
- ment was flooded with air,- and  the house rose- to.the.

surfacea. . However,'as she rose to the surface she

'“accelerated with the  increase in. buoyancy. Consequently

Glaucus: cleared the surface by some 3 fte making her some
6 tons negative. This development provided enough -

force in a dowrward direction to sink her sufficiently

to compress enough air to make her negative and take her
to the bottom. This incident was due to too much ballast
being unloaded before the ascent. A second attémpt was

Ll‘made, and though_lt was hoped :to prevent a sinking by

opening bottles of: compressed air during the ascent, this

“also faileds. - As a precaution the two aquanauts Were taken

to HsM, S.Drake, where -they were- given an extremely thorough

- medical examira tion and kept under naval observation for

two days; in anticipation of any delayed symptoms. As both
persomel were dbsolutely mentally and physically fit,

-_Vexgerlment one and two ean be considered a success.

S RECOVEHY

~~Boards were secured over the entrance so that

) When the house : rose to the surface, water would not gush
‘in. durlng the subsequent incipient descent., This system
“worked. . The House was then towed, by the fisherman's

- ‘boat in.a moderate wind, with no—one inside.to blow off

. excess water. - Fortunately this was‘completely successful

so that our previous cautiousness over manoeuverlng was to

‘i'some extent unnecessary,,

'RECOMMENDATIONS. Cl

0w1ng to the extreme cold 1t is recommended

that- a'more ‘efficient diving suit be developed, as well

as, 1nsulat1on and heating for the house.
. .- If personnel intend to work beyond v151ble
lﬁnlts of the house, it .is necessary that communications

. between diver and house is positive, l.cC. safe, though

this was found to interfere with work, and it is

‘therefore: suggested that ultrasonic communication be used.

This would also increase the divers efflclency of work
owing to diver communication. - 'Aquasonics' is at

_Tpresent the best marketed equlpment in this field,

- -12-



RECOMMENDATIONS (Cont.)

(£) Tf houses are to be used deeper down, then mixtures
will be required.. If these contain He. then house-diver .
© recirculation should be developed to save the expénse of
wasted Heliums However, Hp mixtures might be substituted
“for He. OWwing to- the visedsidy of water and the buoyancy.
of the diver, the diver's movements are hampered, and for -
this reason power tools should be developed, with appropriate
pneumatic or hydraulic power supplies. e '

PERSONNE L.

(g2 Subjects, Colin Irwin..
: e Jonn Heathe

Resident Divers. John Goldsworthy, = .
.. = John Lowe,
-~ Roy Munroe, .
- Chris?! Barratt,
- Richard Smith,
Bernard Hindle, .
" Laurie Andrews, =
- Bric Dayman, .
~ Alan Bairstow,
Mike Fancourtd,
. Gerry Heath,
" Rex Farnworth.
Temporary Crew. Cliff Lock,
. . ..John Hoy,. .
- - Jimmy James,
o David Way,
Colin News.ome,
Philip Smith,
Nigel Pearsonn.

Professional . = ) .
Boatmane. "’ Charlie Chappell.

DAY 1.

. THURSDAY , 16th.SEPT.1965. o
TIME. P
15.15 hrs. C.I. & J,H.lwent:into the"houSe prepaPQd-everyé.
thing ready for 'go'. = - e s
18.30. Both éaﬁe 5u£~fof a finai ﬁeal-and‘bréather,Whilg
the house was completely flushed through by  Lshs
and E.D. (working in the house)e ... .
21,00 Cole & JoHe entered house to begin gxperiment. )
21,20 Lights"héveifailed (Generatbf ran out»of-petrql)
switched to emergency lighting. Trwel and socks
required for J.H. (R,S._diving,P,C.D.)

2130 Generator restarted and normal lighting switched
one - - : : : e .

< 22400 J;H,'dbihg gés ana1ysis.ﬁhw;;"Phqne back at -
22,30 for result. J.H's cwn slimline-and club
slimline in the House. T o

Cls-



DAY 1. (Cont.)

LIE. . | | GO
22.00 _k'R.S., Cs B., M.F. and- u.D. now on'watch untll 06. 00
- Friday 17th Sept 1965.
22 440 ':"Phoned from control room for result. ' 1.6%
-  Both aquanauts sleeping together, ‘phone back at '
17th.Sept. 00, 40 hrs.__
DAY 2.
FRIDAY 17th.SEPT.'65,
TIME. ‘ B )
00.40 hrs. 'Fhoned from control’fer report of general
REDS. conditionse. J.H. answers !'phone and his report
was: both aquanaubts awake and feeling well.
They had switched out their 11ghts and so we
(M.Fo, and myself) sw1tched on main light so that
they could find switches - JeH.. said that the air
was bubbling out of house entry skirt. We
informed them that at. about ‘02.00 hrse. the house
light would be switched outt and ‘changed to
batteries while generator was refilled. ©No gas
tests taken or reported at this time. (About
00.30 hrs. night watch 1nformed us of southerly gale
force 9 imminent - aquanauts not 1nformed.)
00,50 End of 'phone call.
RDS. -
0l.07 M,F. reported that sea was calm. (11ke a mlll
RDS., pond), around fort - ho" sign yet of gale force 9.
024,15 Generator stopped, batterles onwt'
RDS. : ’ ’ o
02.18 Batteries off, Generator on. . -
RDS. T .
02440 C.Bs. & E.D. now on duty. M.Fe & ReS. to bed.
02 .45 CeIe & JuHe. awakened by 'phone. Both 0.K.
05450 'Phoned house, spoke to Je H. all O. K.
07.00 TeGe, BoHa, Lehs and A B, “taken over watch.
07.05 "J.H. and G.I. switched some of the.lights off to
sleep and one of them refuses to‘operete again.
Main floodlight is necessary for the gas analysis
so this was switched on. = Arrangements made for
Je H. to ring back with. the results.
07.40 »Contacted CeIle and J.H. by T'phone to enqulre who
Dr,Wllson wase Gas Analys1s resultsf—" 1.6%.
Ring at 08.15 |
08.45 Cals &.J'H.'fahg to see 1f breakfast was coming
- it was, L.A. is about to take it down, Radio
aerlal'wanted when anyones. 1n Plymouth. 8
09,00 Breakfast is now on its way dowvn - Ge.He glVlng
cover in boat.viv -
09.Ch Empty tins and soda lime bottles floatlng on
surface, G.H. collecting them into his dinghy.
Wind getting up. . Alr bottles being 1ashed to '
pontoon by J.Ge. and B.H.
09.15 Boat returning.

=14~
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DAY 2 (Conte)

10.36

11.45

11450

12,15

12.35

13,10

13,33

13,437

13.45

13.47

14.01

14.09
14.33

14,34

L.A. reports alr in Glaucus clean and sweet. C.T.
and JeHe feel "a bit damp". A slight smell of
paint in the house, but nothlng to worry about.
Wind force S.: - : :

ReS. 'phoned to tell them we are sw1tch1ng the'A
floodlight -offe- - At 10,00-hrs.- R
ReSe: 'phoned- to advise on, failed llght. - Key-
for B.0.Ce. bobtles has been found in house.,
JeH. reported that the air cyllnder had been
used to compensate for rise in tide. - New -
cylinder required before next high tide, : also
accurate depth of house in sea to be taken 1n :
next 12 hrs.

(A1l lungs charged by Je G. except those in House)

Generator % full - topped up o No stop.

A.B. dived with newspapers, books and spare light
bulb at 11.30., dropped spare weight belt at
entrance and noticed "a piece of wood"™ nearby.
'Phone CeIl. at this time, J.H's dropped his slide -
rule. A.B. ran out of air,-surfaced and came .-
back to the fort. A.B, says-JeHe & CoIls keard .
him bubbling dovn to them so they sang and

shouted and A.B. could hear them gquite plainly.

Very slight leak at left hand (inside) porthole.t;v 5

Both aquanauts ﬂael 11ke defacaetlng but are -
afraid they will get very cold if they do, so they
will wait for low tide and have a go.. Flood
lights sw1tched ~on. : : :

R.S. & B.H. nov on duby. ‘FloodlightfbeingvsWitched,

off.

Weather report at 11.55mGMI. Gales veering =
Westerly, Force. 9 imminente. < JeHs & Cel. told

they sald 1t was. very calm in the tank. S . . g'f

Bubbles_seen on'surface“above house. Q"Phoned house -

reports: 'Venting W.C. because tide caus;ng_n01se
af bubbles from house toW. C. chamber.

C.‘phoned. Any food scraps we have, they Want to o

feed the flshes.

A, 'phoned the heuse to see if the plastlc
containers had been left there after breakfast.
They have and will be brought up with the lunch
things. “G.I; &-J.H, plah to have a bubble'after
lunche. - ‘ ' : - L

Je«H. 'phoned to ask for the maln llght to e . turned

ONe This was- done. "

'Phoned house to check that we can change to
batteries - main light off. Generator off for 011
checks. Gas analys1s result'-m - : e

All above completed. (14 01)

House 'phoned control room to have lights switched

On. Generateor output was not switched on.
Aquanauts checking soda-lime coloure.

Lights switched on.

- 1.7% 16.8%

1.7% 15429



14,45

15,9

15.20

15.22

15,40

16.02

16.04

16.20

17,04

17.13

17,15

17.22

17437

Lunch dispatched. : Bubbles s1ghted on. surface -
'phoned house - Yonly flushing out™. Air-in

house smells clean.

"House 'phoned from contrnl ‘o conflrm dive thls
afternoon at about 16,15 hrs.: Aquanauts are very
keen to dive close to house. - - - .

House 'phoned- from control Telegram for C I.v118 P. M.
Verwood - “Congratulate please send Post Card from -
new resort. " Best of luck with the. merma:.ds - o
Kozulaska " S

House ’phoned from control to check aqua lungs 1n
house, none required. =~ .= :

Control 'phoned from house. * C.I. said that they -
would be ready at 16 30 for dive out31de house.-

'Phone house to control—--J.H. requlres bits &

bobs from his bag like polythene bags and wire to :
be brought down by next dlver.——ﬂ '
'Phone house to control. - Several verses of

“We tre off to see the "MWild West Showreceived -

over intercom. Aquanauts told to conserve
telephone batterles.-' - s S

rPhoned house from control - arranged to ‘collect -
dirty pots etec., for washing. Told weé are '
allowed to collect corals but not Sea Urchlns,

Crabs- or- Lobsters.'pi- : s e

'Phone house = control. JsHe& CeI. had decided

to go swimming on their own, but they were told . -
not to until the. boat arrived with B.H. and R«S.
because of bad vis. as they may get lost. Boabt
now arriving at surface buoys - correction, boat
just driven back by gale whlch is too: powerful '

for the outboard. : B : :

Cel. is about to sw1m once round the house Whlle'
JeHs stands on the Tray and observes hlm., o

The weather man from the fort has just been in to
say that a Storm force 10-is imminent. ° CeIls &
Jells have'been toldftO'go into the house;g’:u~' -

JeH. ’phoned C T. is using WeC., and as soon as he's
back J.H. will do a gas analysis and if necessary"
raise the Oy level fo 20% - they wish to be
informed’ nf” any worsenlng of the weatheér. -  Temp.
in house is 15.8°C. and J.H. feels extremely cold. -

Cel, flnlshed inW.Cs now back in house changlng -
he is shivering badly.
RDSs~- Correction - we lunged below $urf around
fort and along tower cable. ;

=16~



DAY 2. (Conta.)

TIME. ' . COg 0y

17 .50 R.S. & B.He have snorkeled round to the house and-
. are in there now. - One of them is bringing back -
the thermos flask 1id so that tea can be sent down.

18,03 R.S. & BeH. are back - they cammot get any tea to
the lads at presents . Ce.I. 1s changing the soda
lime, J.H: is doing a gas analysis, If the storm.
gets worse rather than better they would like their . -
dinner as soon as possible. .

18,10 JeHe wants tb be told when the swéll starts to
ecover the breakwater.m>

18.24 Boat sighted off Barbican - pitching very badly
o in the storm - about 1f miles off now. '
18.45 House was called - twin 40 cu.ft. bottles will be
sent down as they are almost. out of air. S
18.49 The tide is now beginning to come over the breakwater,
the house has been mobilised towards the west-end of
the breakwater - it is streaming over continuallye.

18.51 Light Analysis ’ o T 2% 12.3%
They are prepared to flood the bilges if necessary
for more stablility.

18450 GeBe, EsD., Leh. and R.F. on watch.

18455 Looks like dimmer will be cancelled. Will
attempt to take tinned stuff down. '

19.02 Hot Soup (Scbf§h Potato) éhd;cold,chiéken is
planned for dinner if -we can get it down to the:
house. ' S

19.15 JeH. fphbnéa to say “Can do without food, and might
be able to manage on the air we have."™ - e

19.30 E.De & ReS. took 80 bottle, two twin 40's and .food -
down to house, ‘ 7 ‘ ‘ :

19.45  E.. & R.S, returned with Life Jackebs inflated.

© 720430 - Generator t opped ﬁp.‘—__ o |
20440 T.H. 'ghoned and asked for the maln light to be pub

on and he asked what the weather position»wasylikeﬁf

21.02 J.H. !phoned C02 unknown, Oy 27%, this was - 27%
raised in case they had to gét out in a hurry
overnight. The main light was switched off. -

21.14 tPhoned control to house. . R.S. to J.G. to inform
them of weather conditions and find out if the
experiment would be called off at-earliest -~
opportunity. Reply was that conditions be low
were not serious, but that they were - preparing. for -
the worst. I then spoke to C.I. to discuss the
emergency Pprocedures. T LT

21445 C;Ia;’phonedgcpntpol t6,ask fof é'call_atQ22s1§ias ,
they were going.to snooze before the gas analysis.

22,15 'Phone, control to house - start of gas analysis.



DAY 2 (Cont.)
T IME. ' COg [

22 32 'Phone from house to fort '~ aguanauts want call
at 11.20 and ‘at two hourly intervals after this.
No gas results to report bub Oxg. level: presumed
high. Main llght sw1tched out.

25.+20 All O.K.'ln house. No movement, and both of these |
" boys have been sleeplng.- Call again at 0l.20
Friday 18th. : v R

DAY S. . o
SATURDAY 18th.SEPT.1965.
TIME. | T coe 02
00.20 Pontoon has brokenhmoorings~at;one-endQ:iIhformed

Admiralty Service duty watch.

01.20 A11 0.K. in house.-- No movemént.f'

03.20 Everythlng O. K. in house - 'phone agaln aﬁ 05 .20
05.10 - Topped up the generator. o
05420 Bverything O.K. in house.

07.30 Bverything O.K. in house, sald they did not need
any more air. : "

08.00 T.H. 'phoned to say thab ohe iight had bfokéh and
that he was going to check another and asked for
"two divers sometime. R : S :

08.12 JeHo asked for the maln 11ght for gas analysis._:

08.20  Boat arrived wifh. A.B., BeHe, & JeGo -

08.30 ABe, TG, & BeHs took over. day sh;ft.;~

08.40 'Phoned %o house to enqulre about pots eﬁc; )

09.15 J.H. 'phoned from the house - main llght off. o )
Gas analysis results:- . .. 0.88% 26.5%

Oxygen rather high 1ntent10nally in case they had
to leave the house during the nlght - they w1ll
bring -this content down. - :

09.25 “J.H. 'phoned to say that there were now 3 lights out.
and suggested that bulbs of a more suitable voltage';
be used., - S
9.30 Breakfast delivered*by'J Ge -
9,40 Flood 11ght switched on.
10.0 Flask- of tea dellvered by J G.
10,55 C.N. ’phoned Je«He & G I. JJH. said his. chest was a

bit troublesome, also his throat. Said he had been
apprehensive of " the gale, though they had not felt
any movement. :

Transformers tapping changed to 12V, because 4
lamps had blown.
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11.15

11.20

11.45

14.00
14,10
14.20

14,27
¥14.30

14,35

14 .45

14,55
15,25

15.30

15445

15450

COg

J.H. 'phoned from house to request floodlight, .
C.I. asked if we could fit an acrial for his
radio. _C.N. spoke,to J,H.»and‘C.I. 10 mins.
ag0e e : v ~ S ’

Two glrls visiting the fort one of them
“Vlrglnla spoke to Ju.Hs: who was more interested.
in his C0s figures (at- present thls was 1.02% -
Op ot yeb tested.) N

One telegram for’C.I.*readfovef'ﬂphone-fndm hlS“
Parents. ~Ce.I. requested us to send a telegram
for his Mother's Birthday tomorrow. Oo figure

‘now 23.1% which they intend to lower now that - 1.02%

the storm is subsiding. If we cannot arrange
aerlal, send them set down, or alternately 2
nice glrls - “They are no use on a telephone .

Ce I. 'phoned asklng what was for lunch ‘and he was
told grilled plaice, mashed pobtatoes, tomatoes

with rice pudding. and coffee to follow.
VISIBILITY = 12", - - C.I< wants as many
tomatoes as possible, J.H. wants 2. -

J.HOYy JeTe & KeJe, S1im McDonald (Southern IT.U)
and IEFKOS GRECO (Westward T.V. ) arrlved

Both Want envelopes for letterﬂwrlting. Both O.K.
Lunch dellvered by JeGa

J.G. leaves.house-'_ Reported on . ’phone that lunch
was fabulous. JeGe returns again with ‘coffee’.

'Phoned house all O0.K. - S.T.V. taking movies.

'Phoned ‘C.N.. at the Berni Grand to see if SIim can
take. plctures of the aquanauts in the housey -
answer "Yes", but no show until we - come to some
arrangement with them about fee - Slim agreed.

JeHe 'Phoned .and asked fnar .the main lightto.be
put on.

Gas Analys1s result'—l‘-bf : 2 . t:ll o 047%
Maln llghtfbff.~' |
Rang the house to warn them that we were going on

to emergéncy -lighting to check the ggnerator.«
Also to tell them-that S, M.'Was on‘hls way down to

CPidm them An the house.=-"

'Phoned agaln to sw1tch on main llghtlng, and also
to tell them to ring us when Slim arrives so that
we may pub the floodlighting on for his filming.
J.Hoys, JeJ. and K.Js, have left in the boat and
they will be returning to do a watch at 06. OO ’
tomorrow - (Sunday 19th ) - ,

C.I. rang to 1nform us that S M. had arrlved, s0
we . sw1tched on. the floodllghtlng. : : '

CeI. 'phoned from the house to 'blah! so that Sllm
could get a picture of him using the  !phone,
Lefkos had a quick word and asked them how they
were gettlng on. B

C.G. now back w1th the coat - short dlscuss1on on
best method of getting more cylinders down to the
house. ' ,

~1Qw -
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23.1%

18.1%



DAY 3 (Conbt.)

TIME. 002 0 @

All Aqualungs now- charged (decanted by J.Ge & . - - .

16.15 ' Phoned the house; told‘to hold on a minute
because they are fllmlng.

16,19 Cels 'phoned from the house - qulck dlscuss1on
about the changing of cyllnders - decided %o
remove the one empty one and put 3. full 110 cl.
fte cylinders into the house, alsa we'll fit up
a radio aerial for them. .S.M.. has just left
the house and is. snorkeling back with the camera.

16.26 . CuI. -'phoned from houses- j ey o ,-11 “ 1.52% 19.28%
Floodllght sw1tched of I, :

16,48 'Phoned C.I. to tell hlm that the boat. left and
he was to expect company shortlye. Lefkos Greco
has got permission from myself (J G J to-dlve and
speak to the aquanauts, .

A.B. is kitted up to do the underwater work and
BesHe will be doing the surface superv1s1on.?f
Visibility still nil, e

17,14 Boat is-in position and Lefkos has gone down. -

17.16 A.B. is down and hottle‘changing is procecding.
There was difficulty in p031t10n1ng the boat.

17.51 JeHs reported that they have got the cillnders
inside GIAUCUS, and they were just: connectlng the
aerial for the radio. .

18,00 hrs. Job completed, -aerial connected.

18,15 ‘Boat left for shore with J.G. and B.H. and the-
two visitors, .one of which (S1lim) has pramised.
to lend us his walkle-talkle.:,'A;B..is gebting -
changed., : R . S Tl

18,20 'Phone call to House to see if aerial works, it does.

18.42 'Phone tn house to see if either C.I. or J.H.

: -~ have used the W.C. today = neither have since .
yesterday. The water level is rising a little
in the house and they are going to crack -another
cyllnder.

18,58 'Phoned house to see 1f mashed spuds, scrambled
eggs, cold tongue, tomatoes would be acceptable
as we have not been supplied with beef for stewing
as per menu. This they said would be 0.K, as
-long as there was plenty of hot foode -
J«Hs says that one of the 110 cu.ft. cyllnders
sent down by A.Ba iﬁmemp : . :

19.05 Boat arrlved w1th T G., and A B. g01ng back to

campe CeNey ReM. and C.Le., and G.H. come on:
shift. New T.V. cable brought aboard.

19.15 Spoke to J H. to 1nform ‘him of change of’ Watch.
When asked about his chest he remarked that it
hurt a bit when he breathed in deeply, as: 1n the
Dry Run. His throat- however was O.KJ ' '

20.00 R.M. say J.He to report that due to late a*rlval.
on watch, dinner was likely to be up to 2 hrs.
late, as it consisted nf-stewed beef, which had
only. just been found lurklng in a corner.

-20-
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o 02
20445 R.M. to ask if they wanted pedrs, .peaches or . -~ -
.. loganberries for sweets - J.H. said -loganberries. .
Neither wanted evaporated milk (C. I.commented).
(NOTE: . no pineapple available despite menul
22.10 Spoke t0 CuT. who was hungry but cheerful. Said
he was thinking -of going out spearfishing-as grub
did not seem to be comingll Also asked for . ..
woolly clothing which he had requested 2 days ago.
All 3 kltted up- and ready to go. down._ :
22430 S dlvers went down with food and 1 jumper for J. H.
JeH. asked for maln light to be switched on- for .
gas analy31s. e , R
23,05 The divers are now taklng the telev131on cable and
camera dawn.. J«He & Col. report meal fine.
23.40 R M. & C.N. return with empty food contalncrs."
CoNos: remalnlng below to fix up camera.
23.55 - CaN, announced his intention of comlng up s1nce
S the T.Vs was not, operatlng. _
DAY 4. ' T o e e
‘ SUNDAY, 19th.SEFT.1965. . .
TIME. o B0g Oz
@0.07 hrs. T.V. is working after a fashion! |
00.22 LT has artived back and we. have joined an extra
- 25 ft. of cable to the T.V. He thinks the
reason for a bad television picture is lack of
light« ) v .
300.25 The people on dubty are now g01ng to have a very o
much delayed supperl _ ; ’ :
Result of Gas Ana1y51s “Test 1. 1.4%  2046%
| : _Test2 . 1.38% 21.04%
0035 C.N. thlnks that the lack . of 11ght is due to the.

fact that the voltage has been lowered to 12 volts.

00.50 C.I. !'phoned asking to be wakened at 0400 and he -
wanted the main light turned off.

01,50 Turned on floodlight (all the lights ‘had been
g . _bturned off by C.I. & J.H.) in order to monitor on
7.Ve - Both appeared to be resting peacefully

(i.ee no-convulsions) and the cylinder was not,
repeat not, full of- water. _

01.55 _=-G.H, off watch till 5 o'cloek..

02 .05 G N. changed transformer tapplng to 15 volts in
nrder to step up floodlight output for T.V.camera.
Result - much improved. plcture, quite suitable for
monltorlng - however more 11ght needed to getb top '
class picture. ; o : ; .

02 .28 T.Ve. checke Both C.Is & JsHe appear to be sleeplng
o peacefully. C.No off Watch also C.Le

-2,_1;,.’ .



(Cont.)

02.50

03.25

04.00

05400

06,00

06.35

07.10

07425

07437

07445,

07 .49

08.03

08435

08.42
09.21

10.00

Jede

Jede 18 now d1v1ng w1th breakfast.

COqg

TuVe checks. Both bodies have moved. .CiI. now .
asleep on-his back with his knees up; J.H. also
moveds - may have been switching on of lights for
T.Ve that disturbed them. - Will try it again:
later,

T.V;‘check;fi‘Gan»see:boﬁh bodies ih“their'bunks;‘
no change." . T . D

'Phoned house, -saw J.H. get out of bunk and gnswer
'phone. Changed to emergency lighting whilst
topping up the generatnr,-changed back-dgain in- -’
about five minutes. (Dontt forget to switch off
maeins switch on control box and the switch next
to the red warning light (right hand) ‘on the
receiver), .before"- changlng to emergency lighting,
and back on again aftér the- generator is- started
Jela requested a call at gix.

T.V. check =~ all qulet- Floodllght doesn’t seem to
bother them. =

'"Phoned house. Eatched JeHe & C.I. hange the soda
lime; +they both looked a bit sleepy; they in fact,
got back into bed and asked for the floodlight to be
turned off. Called C. N. &: C L.

Jeday Jo B., A B., R F., and K J., arrive on fort
from boat in thick.mist.. _

R.M., C.N., and C.L. disappear off watche

Lights go on in.house~f,they.aneqawakei“:Main,light
switched on. A.B. contacts them by 'phone - all is
0.,K:" T.V. picture fine. :Confirmed breakfast s

on ways. . They have marmalade alreadys - - i

'Phoned house and asked if they had enough eatlng
utensils. They had.v” :

c. I. & J.H. getting up and stow1ng thlngs away for

breakfast. 'Jed. arrived and made V- s1gn into T.V.
camera. C.le & JoHi wish to have some s! eep after

"breakfast as they didn'!'t get to bed early. -

JeJ. 85111 in house - breakfast ‘being consuméd .,

Jede back now. We - notlced he was panting in the
house. , e : ) »

Lads appeared cheerful in house.~ J He. was beglnnlng
to feel cold after getting out of bed and dommed-
sweater. I noticed that my breathing rate was- up
in the house and my volce sounded ‘'tinny'. Felb-
cold in water and in house. One of the cornflake
containers was upset, ‘Returned: to the surface with
empty flasks. Saw_3 starfish in bottom round house.
VIS. 4,5 Ft. o ST R :

Maln llght sw1tched on for gas analys:Ls te'st.

Aquanauts wearing smog masks while soda 11me is belng

spread. .

JeHo 'Phoned to say that a tap on the gas-
analysis apparatus was leaking and the results

were only approx. 002 1.2 and'oz 14.5. He said 1.2%
that they want some more gir as one bobtle was
empty, they used one up on high tide, and they

-20
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DAY 4 (Cont.)

> ~ were using one now. They wanted the main light
. - < off and J.He-asked 1if we could get some- vaseline
for the Gas Analyser.. : e e

10.17 J H. & CoIe sleeplng.

10,30 " Boat arrived. - J. Gesy Deliay, Geo N., BeHey MoFeo,
CeNe V. and kids ‘came aboard. - D.W. & J.HOy .
taking photos of the T.V. set. Telephone
calls to try and place the “"Models". -
‘5 galls petrol gal. castrol XL,

10.54 CeTo 'phoned to say that 1f poss1ble “the vasellne
-should be sent down with his dinner. .Boat.left.
taking MJW., ABe, CoNe & VoNs & the klds; also
~taking empty 5 gall. drum for more petrol. . Gas

analysis apparabus has been moved on to the table
tn. enable us to see* them u51ng ite

12.26 R.S. rang Cole and then.DJN..spoke to c. I.,
regarding caméra. ~Cel. then spoke to J. G.'and
said to keep mentioning the vasellne.

12,31 Message passed on, grease supplled untll vaseline
arrives.- . ‘ o e
12.24 S Gas analy31s equlpment put away, can now see C.I.
12 .47 | Rang to say dlvers ‘on- way w1th grease. G I. ,
seems very restless, contlnually changlng his
position.: S L L .
Q B4 D, rang to say main llght wenld“be’switehed

-0ffse. D.Ji. also asked for- polythene contalners
to be sent up w1th dlvers. T e

12,50 . ‘Boat has arrlved back'w1th S. M., who wants- to
- take more plctures of aquanauts.. , S
13.6 Dlver down, ‘2 lot of act1v1ty in. GIAUCUS.:;
13.7 - - DJ#W. rang J.H. to find out if exposure meter has

arrived, it had and J.H. is now getting a light
reading. nght reading F.5 from porthole at
1/75 sec. range 7 ft. . - -

13,16 Rang to see 1f any difference with .emergency
"~ lighting. - There was, - CsI. sald grease .
- unsatlsfactory. - : '
13.18 . 'Rang to ask if plates required. They are not.

*TASked for other pressure cooker to be sent UDs

13.24 " CeIls rang to ask what was for lunch Wwhen told
‘ they asked for lots of it as they are starving,
and also a packet of biscuits to eat when they

feel hungry. . : :

13.32 , C.I. asked for main llght to be put on. This
- was done.~4'_,,,_ o . ,
13436 - " Asked C. I. to seal up entrance as Navy dlvers
- - may be on their way down; and we want to know
what they want before they. are allowed in (if
o  ‘they are allowed in).

13,40 -~ Divers: (Navy) appear to be going away._,,

‘ a25_
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DAY 4 (Cont.)

TIME. COg ~ -

02 o

13,41 - ' C.Te rang ‘and asked to speak %o DJ. and told DJW.
_ to0 be courteous to the Navy as they are coming
alongside the fort to ask J.Ge. for permission
to dive on GIAUCUS. . & -~ % Taoo oo

13.54 - J.G. rang to-tell the boys that.the Nayy:divers

would be paying: them: a vigit.
13.55 The food has now arpived. - -
4.3 . D.W. rang,toﬁéay'maiﬁ“iight’wd@la'bé switched off.

14,22 Bahg@to=5ayjmaiﬁf;ighﬁ‘W9u1d;be»put on again.
14,46 }ﬁﬁ,Gsﬁébéﬁdf'npwﬁbéihg'§hbp§5d,’éffer,éﬂvising~house
) thatvémergbpcyLWQuld»beﬂusodzltf.r S

15,10 ° Genefatpr“¢uﬁ“ouﬁ;‘Qmergency iightiﬁg_éwitched on
~ reason - thghpetrgl;wasrturhedlgff!‘ S
15.11 .. Gemérator now on. . . :
15.25 ~'J.J. about to go.down with .dry clothing and
... ‘biscuits., ' R.S. manning the dinghy. :

15.27 K.J. rang o sayrthat'JaG@.Was~oﬁ'ﬁis Way e JeHa
.. said ‘that twbd Navy divers had been in but had now
left againe, e o E
15.45 ‘.rd;I;'raﬂg‘greééé”hoyédbd,ﬂmﬁsﬁ have vaseline today
- for gas analysis.

15.56  J.Haigolng out for dive, beweld wanted.. 3.3 - ©
4 ‘baking’ ‘them down as_prequestéd by C.de« :

1843 C:I. rang CeN. to-ask -him to float the pressure
cooker up, and .the food centainers as well, %o
the dinghy above. C.I. mentioned about the
vaseline again.. - R s T T

16,13  Pressure Cooker just gone ups  CeTw:said he thought
. 5J;J§fwgsfagcompanyingfJ.H.‘in'his*diVe;

16420 J.H. peady for his dive, C.I. saide

16.22 C.I. rang to check if the diver was ready to
accompany J.H., (Carol) said that J.J. was on his
way down with the towels, and to accompany JeHs
in his dive.

~ J.H. left house-accompanying JeJss proceeded along

" felevision cable, towards fort. . On reaching fort,

he examined a star fish and picked up a small

“encrusted piece of rock. ‘Then indicated that he

- was running short of -air (this should be checked

pefore dive -in future), and made his way fast back
to the house via television cable. Empty bottle
returned to surface for charging.

16,30 Boat arrives with CeBe, 44B., E.D., for night shifte.
J.HOye, Jede and K.J. leave now for Bovisands &
Bournemouth - leaving best wishes for the. boys and - .-

- crew when they return from réspective lands of Node
. Best Wishes J¢Hoy. - e -

16,31 JeJ. to collecct towels from dingy above GLAUCUS. L o]
(Carol) asked them how many bottles of alr they
required, C. said 2. BEverything going fine, said
CeI., J.Hoy & R.M. manning boat.

DL -



DAY 4 (Cont.)

TIME .

16.39

16453

17,17

19430

19433

19435

COqy

0.I. rang to ask me if I was enjoying myself,
as J.H. was changing - I told him 1t was better
than going to sec a strip tease show. : ‘

C.I. rang to ask about Megaphone. CJ.J. is
seeing to 1it. C.I. also asked to tell the divers
riot to get mud on the bottle necks as it blocked

the valves. '

DJ. rang JeH. about Leica Camera, on how to . =
operate it. Camera to follow shortly. D.W.-
asked C.I. if he could switch the main light ‘out.
CeI. said O.K. GCo.I. & JHs are taking a rest.

Advised that dinner would be down. in about 10 .
mins., also taking camera and C.I's overall down.

Checked with aquanauts and turned main light on.

. J.H. tphoned to say that they didn't know the

" oxygen content so they switched on oxygen blsed

19,45

19.54

20.07
2037

22,35
28,50

23456

at 17,30 which has just been switched off. -

¢.B. & E.D. now adrift in rubber boat and cannot
start outboard, so J.H. is going %o the rescue in
his outboard dinghy. ~ The dimmer may et to the
house even yet. (It did, plus cameral). - -

CuTe & ToHe new unpacking dimmer. They look tired.

Twin slimline, Standard Scubair valve and
Normalair pressure gauge dropped while recovering
C.B. frbmﬂwater in dark. N .
Boat returning-@nderLOWn power. =
Turnedvmain'ligﬁt-off.

JuH. called and asked to be called at 25,30 hrs.

Called J.H. ALL 0.K. . Gall at 01,30

Stan Gobbi !phoned %o say tell Mike Ward to have
pictures taken of the T.V.Monitor with the Marconi

sign from-the camera control stuck over:the top of

 the Monitor.  (Camera setting F4 1/30 sec. with

DAY 5.

TIME.

00420 hrs.
01430
01,36
03.30
06,430

07.05

1 pint oil in generator.

as good a picture of C.I. & J.H. as possible.- He
sends regards to all workers and congratulations bo
Cele & JeH. for their success: so far.

MONDAY , 20th. SEPT.1965.

C0g

Generator 7 full, topped up.

:Called Je A1l OeKe- -Call again 03430

Everything 0.K. J. asked to be called at 06.00 hrs.
Watch changed. Team (2) and R.F. on dﬁﬁﬁ.”'

J.H. rang to order chewing gum, envelopes and
Vaseline. Charlie  (Boatman) agreed to purchase
sames J.M. also wants his dirty clothes taking to
laundry. No gas analysis since 10.00 yesterday.



DAY 5 (Cont.)

07.06

07.09

0715
07.20
07.25

07630

0740

07«45

08445

09,05

10.10

10.15

10.20

10435

10.55

11.50.

11.53
12.10

12.30
12.55

PRI

' approx. 20‘ radlus, looklng for C B's Lung.m,m

Called boat back to take above order.

Rang to house to ask them. to send emptles up to
LA, above in rubber dlnghy. : :

Emptles retrleVed ‘and comlng to Fort.
L.A had dlfficulty startlng Outboard on dlnghy.

Outboard packed up, GeHsy Je G.,uL.A. golng to
rescue 1n other dlnghy.- ' SRR T .

Both dlnghys back at pontoon.,'

Petrol- and 011 levels checked petrol topped.un.

y Oll 0 Ko

~Main light sw1tched off. Arranged to put smelly
‘fish on tray of house to attract- ’congers ete®

GHe" 'phoned and read ‘a report: from the ."Sketen®.
JeH: said they would 1ike a - -copy down in GIAUCUS
and also ‘one to ‘the - Prep. lab. Millport. . He -
~requested that when the: next meal arrived spoons
should be sent down. ~f~ o - ,»“a-‘ .

J.L. & J G have Just returned from taklng
breakfast to G.H. which was delivered at 08. 50.
:JeLe .then did a circular sweep around metal buoy to

"G VBa” arrlved with boat brlnglng Vasellne :
Envelopes and chewing gum, went back 10. 15 due
to return mid-day w1th Mlke and Petrol.

Rang to House = they'want Vasellne Envelopes,.
Chewing Gum, Ball p01nt Pen, taking to house with
luIlCh o ., ‘ -

“No Mid=day mornlng drlnk requlred. R

Air cylinders _in house 24% -110s8% One can come oub
this afternoon and they could take another 2 in.
They are u81ng approx. l;“ llOs“ per day- (24 hrs )

Generator walked off 1ts Board so- rag was placed
under ‘one corner Whlch seems to have anchored“ it

M.F. 'phoned to say he Was comlng down on Tuesday
‘until the wekkend.ﬂ" o

J.H. 'phoned to ask if we could brlng a big mixture
bottle down this afternoon instead of the compressed
air orlglnally asked for.

'Phoned to house“before changlng to batteries for

topping up Generator. All O.K.
Back on Generator. _L.Aﬂ-& JeLle decanting.__

J.L. reports we have only -3" 100%s of air left.

J.H. wants about another 2 in the house to complete
the experiment. About’ another 10 or 12" 100"s will
‘be needed .by diverse. I am now going to Bovisands in
dlnghy to ask J.L. to order about 12 or ¥ bottles

of alr.

Boat arrlved and MNN. spoke to J.H. & Ce I.

'Phoned to house, asked Je H to send up contalners “
but he sald thls meant u51ng alr to lower the water

- -26-.
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DAY 5 (Cont.)

TIME

13.20

14,05

15,00

15413

15,52

16,00

16.17

16,50

17435

17450
18,10

18,30

18,37

Coz - .

in the skirt so I told him not to do this as Lehs
would come down for them.  MJW. sa hat the
photos DTﬁ. took yes ergay from—t?ley eievgsgo%

came - out very well,

'Phonédrtb house.toftell/J.H;' L.A. was coming =~ -
fdP»ppntainers._, C L - ‘

Lunch delivered by LeA. along with Vaseline,
envelopes, biro, chewing gum, Telegram. = L.i.
looking for B.B's lung. Boat with M.W. and
R.S. rcturns to shore. B

J.He 'phoned to say that they had a 2 fte 6 in.:
Pollack swirming round the tank. CL
T.H. requested the"main 1ightfon; :

JoH. 'phoned and asked us to listen to CeI. he

was singing at the top of his voice in the W.C.
The main light was then switched off. Emergency

Generator almost empty - refilled and the oil

tQ?ped up--VfQ;LgfhasjjuSﬁ,anrived. 

G;I£”'phonqd and asked where B.H. was as he had .
been kitted up for 15 minutes. - o

C.I. is back from his exercise = two containers

sent.up.

“tPhoned C.T. to ask him to uncover the T.Vi

camera, as he had covered it wheh he was
changing.,

nJ,H,w;equesped the main light on. R
A11 oylinders changed. Took C.I. out at 16420 -

for about 30 mins. JeL. ordered 12" 110s" from.
B.0.C. which are being delivered tomorrow =~
(Tuesday) 08.30 at Fishermans Dock.

J.H. has just 'phoned to . ask for floodlight to be

lighting was then switched on. Gas Analysis - 1.5% _18.54%

switched off and to rceport GO% 1.8% - Oy 18.4% 1.8% 18.4%

One large "Mixture® cylinder has been délivered

to house anq;twovempty‘?Airs“ removed at 17,30,

Boat arrived with change of shift = J.G., ReS. &
'Phoned -Ehé house to notify them of the change of
shift and have_a‘short_discussion,on the decompress=
fon procedure. * Due to the depth being greater than
anticipated, C.I. & J.H. thought a decompression
stop is nccessary. J.H. suggested that the eXcess
ballast be removed, the toilet flooded, and then
during Thursday morning they be floated to the
surface, towed by C.C's boat round to the Pontoon
and lashed there, caning out later in the af ternaoon,
the ballast would nced to be removed before Wednesday
night which means probably starting tomorrow.
Another point ' is that as the ascent would be quite

 papid.it may be an idea. to give them sanething to
~clear their ears (nasal script or like ). With the

‘house floating thc water pressure inside the house
would be about 5', and J.He & Cols think this would
be quite sufficient under the circumstances.

L



DAY 5. (Cont.)

COTMR.

19,15

19.43

20425
20450

20.58

2 1.20

21.30

22.08
22436

22 .40

00.00
hrs.

00430
01l.10
01,25

01.40
-~ WMPlat out" and not disturbed.

02,00
02435

COg

Hafbour Pollce arrlved = paylng a v1s1t and Wanted
to sec "Britain's First Aquanauts® »

J.H. 'phoned from the house to enqulre about the-
noise, he_ wondered if a submarine was approaching
them. 'He was quite surprised to learn that there
was e A Cachelot class submarine has just come -
through the Western entrance and is mooring up
about 250 yds. due north of the fort.-

Picture on Monitor very poore Sw1tched on -
floodlight for a few seconds = plcture 0.Ko
JeHe & Ca I. both stirred : e

Reason for no plcture was the fact that they had
turned the lights oute CoI. has just put one on -
and has picked up & magazine “to road. :

He must be "a bit- restless, he has turned the
11ght Out agaln.,w ' :

J-Topped up generator - it was using tho last dregs.'

Trouble with the rubber dlnghy - GeHe started the
motor and moved round the pontoon when the buoyancy
section apparantly “suddenly. deflated" and sat him
in water. Tt was ‘pulled on to the. pontoon and
G.H's dinghy was used '‘to take R.S.-& Re.M. round to
the Buoy. o A : : I

Sudden activity in the house as the divers feach'it
and pass in the food. J.H's bed has been chalned
up and the table sWung 1ntc p031t10n. ’

ReSe & ReMe back from the house.

Je«He 'phoned. They want to be woken at Ol. OO hrs.
to change the soda-:lime. ST L :

Lightévouﬁ-inythgihQﬁéét“'“*

T’UE’SDAL'»' 215t SEPT . 1965

. 002

Floodlight switched on for 30 secs., Cels & JoH.'
both sound asleep, not dlsturbed by llght.-_;”_k_

Floodl;ght switched on for_50esecs. No stlrrlng. 1
J;H.'woken.
J.H. wants to be woken at 064,00

Floodllght on for a few’ seconds, J H. & C.I.

JeGe to bed, ‘R.M. on for 2 hrss q change.e

Generator cut out, sw1tched to emergency llghtlng,

oil topped up and empty fuel tank fllled. Flood-
light sw1tched on = no movement..

?.V. chock. J.H. seems o be half off the bed
probably having a nightmare.

-8



DAY 6. (Cont.)

E. - - 00, 0

s
=

03.25 T.Ve checks ~J.He has moved back agaln - allts
o well, - Lo .

04005 T.V. CheCk. All quleto' ’ RéMa Off and G’ H. on.
for the last 2 hrs. Don’t forget G. H., Je H s call
.at 06.00. -

06430 ' tPhoned J.H. and t0ld him the time.
06 .40 Day shift arrived C.B., R.F.; BDs and also A.B.
06450 Generator topped up Wlth fuel. “ '

07,03 Main llght sw1tohed on and there was no 31gn of
“movement. in GIAUCUS =~ ‘'phoned, J.H. said that
the soda lime looked O.K. ‘and they were g01ng to
sleecp a bit morc. - -

08.02 JeHe is up. Checlked that they had the plastlc‘
containers. E.D. is going down for them. -

08.17 The T V. picture went ‘black so the house was .
tphoned to see if anyone was in the way. - Je said
that the bulb in one of the lights had blown.
This he replaced. The T-Ve. Monitor neoded '
adgustment to regaln the- plcture.

08430 CeNe rang. Wants detalls of today’s act1v1t1es_w
'phoned to him this evenlng. (Poole 176).

08435 Told CuI, E.D. is on his way to plck up contalners.
Also sendlng down new light ‘bulbe : .

08440 COy = L.38 Oxy. 17.06, as passed by J.He -~ 1.38%  17.06%

"09;15 C.I. wants cutlery he has requested for 2 days. |
. o 2 complete sets sent downe ‘ L s

09425 Telephone slightly weak a reception from GIAUCUS.
Can hear them strength 2 :

09.28 Picture went black on T.V.. Checked with house."
JeHe hid camcra with his heade. : -

09.85 Cele & J.H. signalled by T7.V. that they couldn't
contact in by telephone. They could hear us.bub
not vice versa. J.H. wrote a message for us to the
effect of needing to use the W.C. He is puttlng
a spare battery on 'phone.  Spare battery. in bubt:
no effect on 'phone. R.F. top énd, replacing our:
batteries, no effects ReF. strlpped down our
tphone OsKe  JoHe has found his 'phone is faultye.
J.H. has now converted his speaker so as %o cut out
faulty mouthplece, and is now speaklng clearly
through the ear pilece. o

10.45 A lady from the "Evening News"™ tphoned for
: ~ information on a story rei- Prinece Philip's
- belegrame. She was told %o contact Mlke'Ward of the
"Sketch", _

10.47 Mike “phoned enqulrlng about boat times out to the
Forte g ‘ Y : S

o 12,00 Telecram from Prlnce Phlllp arrlved.
12,03 Generator~stopped. : Fllled up and cleaned plug.
12.12 Generator g01ng agaln. '

29
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DAY 6. (Cont.)

TI]ME.
12,15

13.00
13.13

13.19

13,40

13,55

14,05

15.45

16430

16.40

17.30

18.07

18.17
18,50

20,00

204,20

20.24

20440

21.25
22.00

22430

Told J.H. about telegram. Probably coming out
this PeMe - VIS. about 8 feete.

J.H. & Cels now changlng Soda lime.

Tupperware to be floated up in pressure contalner.\
JeHe wants 2 bottles of air and 1 of mlxtu.re today,
and 2 more bottles tomorrow.

JeHe. -wanted a spare. !phone receilver if“possible ;
to try to exchange them. ' ' )

'Phoned to tell J.Hs that lunch was on the way and
he asked me to tell the submarine in the vicinity
to stop u31ng hlS tasdic!, he saidfit»was 'pinging’'.

JeHe & CoI. are jumping up and down and making a
general row. T think they've heard the divers.

A.B. took lunch down with C. B. who couldn’t make
it because of ear trouble. A search.was made for
C.B's. twin set with no result. Large pollack
and’ . crab seen.

Jele 'phoned to say he was going to usc the Wl
and then would be ready for a swim at 16,20 hrs. -
E.D. will take down bottle & valves for C.I. '
Tunch was: - excellent they reporte.

J.H. &ZE D. g01ng for a swime

J.H. back in house_now,<f

- Asked G.I: to push pressure'cohteihere oubte

Asked when we were bringing down air.

CO2 - 1,44 Oxygen 14.6 Sw1tched oxygen bleed on 1.44%
at”18.07. |

Main light off.

Rang to say bottle of special‘mixture on its“way',-
down. ' L o

Rang to tell them their dinner was on its way
down. -~ Team (2) are now on duty. We relieved

4’Team (1) at 18,30 hrs.

GuH. has Just left for Bovisends to collect 5
gallsj‘of-petrol for the generator._ .

GLAUCUS :|.nhab1tants are now eatlng dlnner.

‘Rang to house before changlng to batterles, and o

topping up generator.

Main light switched on for_Gas-Anaiy&ie,‘,

Resultz= - R - . 1.50%

main light sw1tched off.

JeHe & CoeIs are in bed .- the lights are off -

I think they are going to sleep. .
P.S. has just 'phoned me from Bourncmouth. He
gsaid that the GILAUCUS committee members in
Bournemouth are unanimous in asking that if 1t is
humanly possible, C.I. & J.He stay until the 7
full days are upe. He asked me to try and get
some underwater shots tomorrow of divers taking
food down to GLAUCUS, and any s;mllar shots that

14 .6%

16 .18%



DAY 6. (Cont.)

22.50

23.20

23455

DAY 7.
TIME.

0030 hrse.

00.40

00.43

0l1l.18

01.53

.. 0y

I can get. - He is-eoming to Plymouth  omory ow
(Wed.) night with C.N. and will come out on the

06.00 hrs. boat to try to do s ome underwater
fllmlng on Thursday.‘---

All lungs have beén- charged in the dark by JeLle.
and L.A. who are now going to bed until 02.15
when I am to call J Lo

T. V.icheck. Both appear to be sleeping peace~
fully. Je.Lle left no message as to when to call .
them so T will call them about 00. 50 hrs.

T.V. check. Both appear to be sleeplng pcace—'

fullye.

WEDNESDAY, 22 ha' .“SEPT“.:lQ'GS .

CO2

Called house on 'phone both were sleeplng peace—
fully, but they both sat up quickly when I rang
the bell. “All seems O.K. J.H. W1shes to be
called again at: 04, oo - _
Switched to batterles, topped up generator. J H.
& CeI« up checking soda lime - all seems Well./

- Both aguanauts have returned to bed. Electrlclty

switched back to generator.

TeVe checke Both appear to be sleeping peac04
T«Ve check. CeI. sleeping peacefully, but J.H.

although peaceful is on the edge of his bed., I am
leaving main light on for a few mlnutes hoplng ‘to

© see him move back.

01.55

J«He has just moved but is Stlll on thc edge of his

beds I w1ll SW1tch llght off for a few mlnutes.

02,04

02,15
02.35
02 .48
02455 -
03.09

03430

04.00

04650

05,00

. Checked J H. agaln on T.V. - is stlll on the edge
“-of his beds - S - y

T.Ve- both as above.
i A | | | B

v w ® going now to awaken Jele

JeLs on watch. Both heaters = Ops. roon‘out of’
paraffine o o . ' .

Checked on T.V. - JeHs appears to be sleeping fd
peacefully. - L - SR o N
w o 0 " i U S

'Phoned J«H. both men awoke. J.H.-changing daj
bottles over.

Filled up petrol tank on generator. Fresh supply

 of petrol had been left in yard - found by luck

hould be placed neay. generator.

Watch taken over by L&Ao

wB e



DAY 7. (Cont.)

TIIVE. . 002 IR
06.10 'Phoned GIAUCUS both J.H. & CoTls. feellng flne

07.05 TeGoy R.F., R. M. & R.S. now on'watch (boat
arrived 06.45. CeI. & JuHe both-awake &
notofied by 'phone but not much conversation
because they have: both got their masks on to
change the soda 1lime. J.He 1s asleep.; )

07.07 C.T. asked for the main spot to be switched on,
so.that he could do a gas abalysis. . C.l. d01ng e
analysis 1n front of camera. T

0745 Je H. rang to glve the analy51s readlngs - | 1.20% 21.98%

08.00 Short conversatlon ensued (Ref. log entry
22,30 Tues. 23rd.Sept.) about the need to stay down
for the full week -and also the need for under-
water photos. Tt was previously agreed (subject
to further thought), that P.S. take his photos
up to 17,30 hrse. approxe. Thursday, the ballast be
shifted and :they be .brought to the surface that
night if possible (21.46 hrs. low water)
decompress during the night and leave the house
"Frlday mornlng. o ' » :

08,27 Floodllght sw1tched off.:: Ges'ena1y31s'has been
put away, and the table. The - bed has been put
down and Cels 1is preparlng for bcde

08,32 'Both in: bed now - and C I has sw1tched some of the
llghts oubt.

08.50 'R.S. has just dived bo. the hou_se and the flood- e
11ght is also now on.

08457 R. S. & ReMo on th01r way back w1th contalners.
Floodllght off.

09430 --Breakfast recelved in the house both of them
-~ %bucking into it.  BeO. Ce have Just been rung to
order one bottle of oXygen. If we take one empby
back we may have one at any tlme.

10.15 .- Ce I. rang to ask for the floodllght on to do
another gas analysis. He also mentioned whether
T had conbtacted Reynold!s Tugs for the tow back,
but I informed of our plan to use C.C's boat if 1t
was possible.

1030 CeI. rang to ask for depth to be taken at low water,
from bottom of hateh vent to surface. JeCe
_volunteered.

11.02 J.H. called = Gas Ana]ys1s result'- ' . l.éé%»25.6%

11.10 T.V. observations = Gas andlysis apparatus pub-
away. Absorber trays changed. Both aguanaubs
now resting.

11,13 Sounding taken at entrance to house = 3345 ft.
(2t 2 hrs. after low)e .= - .

12 «40 . Boat arrived bringing B. to take photos.

12 .50 Boat taken C.Da., E«D., LmA., J.L., A B. for dive o »
on the Whitesand Bay wreck.
(09.00 Confirmatory belegram recelved from
Prince Philip)ae

"'527'7- o



DAY 7. (Cont.)

TINE. ) COp .. 05"

13.10 - Generatrr almost empty - Filled - up. .
o Mist almost complétely cleared - now a falrly

bright sunny day - Vis. should have improved
from the 6 feet or so at 08. OO hrs. when no
sunlight was available. :

1335 Both containers are now out of GLAUCUS, 7 and

being picked upon the surface by Re. in the boat.

13.43 JeH. now doing Gas Analys1s.

13,56 R.8. rang for light reading through porthole to
entrance. No reading through hatch, F5 through
POl"'bhole. R eI N S l

14,30 .- Confirmatory telegram arrived from "Philip". e

15.00 'Phoned to ask if a letter found 1n a thermos was
- to be. posted - it was. - : . :

15.20 Cog 1.547 02 26.0 results of latest analysis. 1.34% 26.0%

15.38 Masks ‘on and changing soda lims.. 'Phone to tell
them to kit up as soon as they’ve finished,

15450 Aquanauts are now klttlng up for a dlve.- _

15,52 ReSs, ReMe & B.H. left’ landing stage to accompany
Cela & J.H. on thelr dives '

16.00 R.S. has taken two standards 1nto the house and
while fitting is explaining the camera. sgauences

e - especially the getting ou.t of the ‘house Wlthout
- ~disturbing any mud.
. 16,10 Both kitted up and preparing to leave.

16.12 CeI. has left the house = J.H. is watching his exit.

16,14 JeHe has left the“house. 7

16.15 Floodllght sw1tched off. R.S, is fllmlng with P Se
Calypso-Phot, _ B.H, 1s u51ng John Foulkes! Ieica.

16,23 C.I. is back in the house. -

16,35 JeHo ditto.

17,10  JJH. carrylng out Gas Analysis.

174,30 J's report on Gas Analy31s as follows, from now

ormards, oxygen analysis will be given in whole
numbers and not d901mals' readlngs at 17430 are 1.7%_ 28%

17440 ReS. & A.Be. with boat come from.E.D. are startlng to
unload some of the ballast.

18430 .BeM. rang and told J.H. & Cole that the boys were
going to start unloading some of the ballast and
also asked them to send up empty food containers.

20410 AWB. taking’dinner down.

21,15 Generator topped ups 5 fulle While taking
dinner down J.H. said any smell in the house may be
him as both of them were feeling very unwashed.

- 21.35 T.V. check - they are changlng-soda limes
' ~33= |



DAY 7.

21.57

23430

o
=
o
EI) N

:

02410

07..15

0730

0755

- 09.20

10430

11.00

11.20

1 12.00

- 13630

14,20

14,56
15,00
15,09
17,10
17.15
18,07

(Cont.)

COg

at 21,00 hrs. COp was 1.8% Og-was 28.0%4 =  1.8%
tphone at 28.30 as they are going to sleep»noW5”~
but wish to top up gg ;agaln.

CoI 'phoned to ask for the big llght to be'
turned off.

Called J.H. ashrequested;e

———————— - -

THURSDAY, 23rd SEPT, 1965.

- GOg

Generator oil and petrol checked.

Generator starved. Ran out of petrol - filled
and restarted.

Mercury Spllled in the house.. Need flowers of
sulphur. . This will have. to be obtained from
mainland.

(Packet found  on post and’ dellvered lO 45)..-.,-

r

Rang J.H. agreed to keep one "IN o
emergency, but to use the W35 .Ats. left in .
decanting bottles for llftlng the. house, v1a
1mehwepum. _ ‘ R

PeSe & CeNe spoke to CeTle

06.15 hrs. . . . 2.24

09.30 hrs .- I : .. 1e7%

' P.S. arrived down at GIAUCUS.
.« Generator- checked. 2 tank required

 Basking shark (12 £t ) seen Just east of house,

P.Se reports that condltlons were falrly good
and he thinks he has enough material for what. hﬁ
wanbts o

John reported that the analyses are not very

accurate for these high % of axygen but the © 1.4%
later figures would be more accurate because.

he has changed his technlque sllghtly.

B.B.C. Television people arrived, short sound

 interview with J.G. Film & synchronised tape

for the televisione.

TeVe inberviews finished. -

Fort‘electrioal supply changed oVer'to batteries.
C.I. says bottle 02 mixture wanted urgently.

Generator almost empty - topped- up..u

Generator stopped - 011 topped up.

Approxe 30 cwte. of. pallast now loaded on to the
pontoon, the rest has been unloaded on to the
rocks near to the house. Therefore, when the

28.0%

.. 02

4%



DAY 8. (Cont.)

- IDE.  cog.

house is vented-it s ould ‘be: buoyant. Teolephone
communications héave ceased altogether, CiN. has
just gone in to try and fix it. All the nearly
empty BeO.C. bottles have been loaded on the
‘boat for flushing the houSes - = -~ = o o
18.20 C.N. has entered the house.

18,30 Telephone OQKi no&ﬂifmthe éduanauﬁé gpéagﬁéléarly
into the. earplece. . '

18,32 Watches synchronised. o

18,33 CsN. has left the house. It has been decided to
: switch ‘off ‘all powver during the 1lift and the 1ift
is to be accomplished with the nearly empby BeO0«Ce
c¢ylinders in the boats - C:Ne is in oisition above
the house. .C.N. is checking the cables for snagse.
Everything seems to be prepared in the house -
will verify in'a moménte -~ - - 0 L

18440 Have verified that everything is prepared and
lashed ‘down. ~JeH. is-talking %o J.Ls.In: the
entrance.- --A buody-hds been’ lashed ‘to- the house
approx. 3 ft. below the surface .~ as soon as this
appears we shall know that the house is on &ts
way! We hope to be in télephone contact with
the house and as soon as the water level drops
suddenly, we shall have verbal confirmation of
the ascenb.. . .

o 18,51 All pdwer.turned'6ff£m‘§éﬁfing operations
started. o

. 18,55 GIAUCUS shifting.

18,586 Air 1eve1_below_pgrthole., ,G.I.,séys‘heffééls
like o space manid - Je 8a8yS he feels like a
nit-wit!

18,68 The bubbles are coming slower; they are now
changing air bottles on the surface.

18.59 Bubbles started again. -GIAUCUS still shiftinge =
19.00 GIAUCUS has surfaced. '

19.02 . GIAUCUS gone down again. - '
19,09 J;Mffreportsé-Q,I.}suggests-free'aécentag', SR

19,11 = J«M. reports gas analysis'épbaratté‘flbéts>-c
.. says he'll retrieve it before it floats out of
the hatche = -7 R

19,23 ~ ‘A diver is ‘now taking an air cable down again to
“Uplow GLAUCUS © o o e e
19.24  ‘Have agregd'With.G}I,iand-J;Hf-because“ofplqw_qi_
" gupply of soda lime due %o bottles getting wetb,
if we can't raise GIAUCUS in 2 hrs. we will bring
them both oubs.

19,27 Alr line to GIAUCUS nov bwing turned on again. -

26;05 N _'A;;_degiQe tpfring!A&miralty forilauncﬁ. _”

20.07 :__f”Jéhnuhas juSt*ménﬁionedithe féct nis acqualung -is
- empty, he says he'll do a free ascent . - has been

told to walt for a lung to be delivered.
| =RRa



DAY 8 (Cont.)

- TIME, . : cog - - 0Og
20.10 ';:Reply fromDrake; . decompression chamber is now
- vlaid. ong-- must- deliver the two dlvers o Drake's
VPlero:-w;& .-Tw_ . T ST
20417 Spare lung taken down,~ tolddteieéﬁe’ub'asqseon

ag possiblec.

20.22  JuHe & CiT: on their Way up,' 1ast call from
LT T He over andoubs - T r T e

20423 call received from Admiraltﬁg‘"fast‘lauhcﬁ on
its wayy; and an ambulance will be waiting at
,vDrake's Pler. ' |

20424 .- J.H. has surfaced.; C I. has‘folidﬁed[» o
20430 »‘”;fd’Phoned malnland - HJN kept hlm 1nformed of

: ,'.'*developments. SR . : IR
20.35 0.0, takes C.I. & JoHa b0 meot Navy launch

Telephoned H.M.S. Drake.'A-G.I. & J.H. both

- 20+K. no side. effects but keeplng them for
] another 24 hrs. R :

N - = -

DAY 9. o T L
FRIDAY, 24th.SEFPT.1965.
TIMNE. L nanIno el e I o
09430 All personnel back to fort.
Start generator - interlor llghts 0. K. e BEEREE
. T ‘v. OIK. -

Spot’ light shbft = probably submerged.

ATR CONDITIONING -IN GIAUCUS.

INTRODUCT ION.

(8) The Glaucus expériment was designed ﬁfimarilyfas
an attempt-at living underwater cheaply. The reasons for
the pr03ect were varled, and do not concern us heres '

, In such a venture, air purlty of a falrly hlgh
standard must be maintained, as over a long period small
amounts of impurities may exert a toxlec effects In
addition, as the atmosphere is:pressurised, the toxic
effects of a substance will increase as its- partlal
pressurea. It must be noted that this efféct is not
confined to gases - aerosols, too, will become more toxic
as. & larger amount-  of- the suspended materlal 1s campressed
4nto a smaller volume of-air. To e a .

As the Glaucus project was 1ntended to involve
as little surface:-help as possible with the limited funds
vallable, it was decided to use a closed=circuilt system.
It will be ‘appreciated that such a system involves greaters
potential hazards than an open-01rcu1t technique, but it ’

‘also makes it possible for the -divers to have greater
control over: thelr enVlronment.; For. 1nstance, oxygen

| =36-



levels can be altered fairly readily; and ventilation can

be increased or decreased as required. In addition, the
continual noise of exhaust bubbles is avolded. -

i  'In the subsequent account, the air in the chamber
itself is peferred to as the atmosphere. The term air -
refers to the mixture of 20.93% oxygen, 0.03% €Oy and
79.04% inerts carried in steel cylinders. - -7

. It was origindlly intended that we should allow-
the déxygen level in the atmosphere to fall to aboub 16% in -
order -to provide a more normal partial -pressure at the
intendéd depth of 33 feet of sea wateér. . The C0g. level
was to be kept-as low asfwaswpracticableg‘preferably\below.1%.

s,

() The system consisted of four soda-lime trays, and
a pair of oxygen bleed valves connected to 110 cu.ft. steel
cylinders. Air was available fpr flushing the chamber or
adding nitrogen, and activated .charcoal was spread in the
soda-lime trays to absorb organic impurities. - The COg and
oxygen-levels were monitored by mpeans of Lloyds (1955)
modification of Haldane's apparatuse. Visiting divers- were
instrueted to note any ‘odours in the atmosphere: on -entering.

"~ The ecarbon dioxide absorbers consisted of four -

polystyrene trays, approximately 18" x 30". The position

of ‘tiiese is shown in Pigsle .. ~The tray on the-table was. moved

to the flodr or on'to a pile of ‘other equipment at -night,

when it was usually about 9% above floor level.: " No. . -

circulatory pumps were used. Indicating soda-lime (B.D.H. -

Carbosorb) was used as the absorbent, and was stored in

500 g« bottles. Dampened cotbon gauze smog masks were worn while

the soda-lime was being chahged, to avoid.inhalation of dust, as

during a-preliminary "dry" run it-was found that bronchial
irritation was ‘caused -by-dust, particularly if the soda-lime

was handled ‘carelessly. - . =

-+ The ‘0xygen cylinders were standard B.0+Cs. medical
oxygen cylinders. These could be cracked directly to -
atmosphere as prequired, or-speclal’bleed valves, provided
by Normalair Ltde., could be-used. - The latter could be seb-
at either 0465 or 1.54 l./min. SR

1{f:i’7A6t1vated*éharébaii(B;D;H;) was normally Spreédf 
thinly in one of the soda-lime trays.. Lo R

= RESUITS & CONCLUSIONS. -
() 1)  ©co,

During the dry run, which lasted from about 10.00
pele UNtil about 4.00 peme-the following day, the C0g content
rose overnight to about 2,3%. It was then successfully
lowered to -about 1.2%, ~ This required about 800 g/hr. of
soda-lime,* a’ change being performed nearl every-l%‘hpur&u;
(only 2 changes being performed: overnight ). .During the: -
course of ‘this run, -J.R.Hs, who was mainly responsible for -
the soda-lime changes, developed chest pains, and afterwards
a slight bronchial murmur was noted on medical examination.
As a result of this ‘experiénce,: smog masks were used on the
actual dive, dnd greater care was taken to avold raising duste.
Although both- sub jects experiericed slight discomfort on deep
breathing at some pericds during the dive, at no time were
these sufficient to cause any anxiety. . ..o o

" 77" The COo absorpbion during the dive was barely
sufficient. ~ Although levels dropped slowly when both divers
were asleep (Fig.2), -exercise, cold or other divers entering
the chamber rapidly raised the levels, on one occasion to

—5’7— >,,. b.



(e)

-ﬁproceéﬁfé*at.thefend of.thefWeek‘3at,an‘appﬁoximatgag%ws
‘pressure of 70%-ats. both subjects felt slight disc

RESUTTS -& CONCLUSIONS.. (Conte) = =i

2.2%, corresponding to about 36 mm Hge = The levels were
normally kept around 1l.5%, liee between 20 and 30 mm Hg.

Tt was. anticipated that high levels might be reached,
and a watech was kept on.possible .subjective symptomse. - - .-
One observation of interest.was made. . It was noticed - |
that after a few days breathing appeared to become oasier.
This agrees with the observations of "Schaefer- (1963) on
submarine persomel subjected to-high €02 pressures. -On
returning from a. 15 minute dive, however, breathing seemed .
much more. difficult. - This dyspnoea appeared to be present

-far several hours after the dive. = However, as already -

noted, GO, levels tended to increase after dives, and it is,
therefore, impossible without evidence from quantitative
ventilation measurements to comment further on this. ..

. 2). " OXYGEN. - .
- - The oxygen consumption -cannot be .discussed
without reference. to tidal pressure changes. - As: the tidal
range reSulbed“inaaipressure:changegof;aboutv10%,;itgisL; -
clear that in order: to prevent flooding at high tide, large
amounts “of ‘gas were needed, this -gas being subsegquently lost
at the next low tide. Gas loss was minimised by allowing
the bilges to flood at high tide, but, nevertheless, an
estimated 80 cu.ft. were lost abt .each tide.. As the gas . |

‘leaving the ‘eylinder contained appﬁbximatély'IS%iof oxygen, 

and -that ‘entering contained 21%, to a large extent -our
oxygen réquirements were met during tidal adjus tments.

than being bled in continuously.

On oc¢casion oxygen was used to blow back the tide, rather

: ’~0hwﬁhémdﬁy'ruh?the‘gréatﬁdifférencé between- .
night and daytime oxygen consumpbion was not appreciated; -

_.and. because. of -this ‘rge oxygen level-dropped.to 17.9% -

on one occasione During the actual run, however, the
regulation of oxygen levels proved delightfully simple,

and needed very little attention.  However, on the last

two days, when the oxygen levels were raised, first to -
25%, and then to 35 and. 40%, the: limitations of the.gas .
ahalyses bécame apparent - partly through poor. technique,

and partly through the design of the apparatus, which -

was intended for use with less than 25 to 30% oxygen,
estimations of more than 28% oxygen-proved wildly inaccurates
Once the correct technigue was arrived at, mainly. through
trial and error, the greatest accuracy obtalned was pr obably
of the order of 1% = l.5%. Duplicates then agreed %o
within about l.5%. Fortunately. this-accuracy was more than
adequate for the purpose, but proved confusing for regulating
the oxygen supply. - e

- 3)" -TOXIC EFFECTS AND POLIUTION.-

: . “About 1% Kg of activated charcoal was-used over . -
the entire weeke Visitors occasionally noted a slight - -
"painty™: smiell, or other less well-defined -odours, buf both
subjects- remained in good health throughout -the experimente.

‘Gousteaug(1964) has. noted that skin infections can .occur in

man:living'undérwater,'and:we;also-notedfthiS@-. However,
this ‘may have been due to the lack.of hot-water for washing

. pather than to the absence of ultra=violet light. - We .
‘experienced none of.the]other,physical;or~psych010gicalJ_

disorders Cousteau's subjects experienced in his
experiment "Diogene", . = - - e

- During. the 1ast3stages Qf_the,hyperoxygenation

ort
on-deep breathing, possibly caused by the high.oxygen. .
pressure. As it was considered possible that any
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. congestion of the lungs prq@uced in this way would cause
" type 2 bends, as described by:Walder (1963), both

"fsubjects'breathgd‘deeply~andﬂheld~ﬁhelribreath-a few
: timQS'beforevasceht,7in—ordernto-openrup,anyfatelactic

areas in‘themlungé;iasfdescribed“by’Buxton:(1957). a

.. No symptoms of amny type of decompression sickness
were moteds - o T

Dol Two -factors in”thé énvirohﬁeﬁﬁfmebé quitei

‘hoticeable. - -First, the fact that the temperature .

never rose above 16,2°C., and remained at about . - -
15 .40 at floor level, and second, the fact that the
air was saturated with water vapour. Whether damp

‘air is as harmful as is popularly-supposed is .open

«"j”to_question,”but<éertainly'a temperature of 1680-in -

an enviroment where extensive exercise 1is “niot..only "

undesirable (because of COg5 productien), but also "
limited by space, is most unpleasant.,” =~ ~.° -

4)  GAS ANATYSIS.

: , Tn addition to the difficulties
encountered when analysing oxygen-rich gas, three
further problems arose. First, pressure changes,
both those caused by the tide, and those caused by
waves, made levelling off very. difficult-on sore
occagsions., With the standard Haldane, which has one

“meniscus more to adjust than the Lloyd, analysis could
- esasily have'beeh”nehdereddimpOSsible,_ -Second, the:
© ‘light was very poor, and made ‘acecurate work difficulbt.
‘Fortunately, a large lamp was fitted for use with the

television camersd, and this ameliorated this difficulty

" o some- extent. - Thirdly, accidents happened.

As the author is of a pessimistic turn of mind, sbare
reagents and mercury were avalildble, and also flowers

- of sulphur to sprinkle on spilt mercury. . However, an
adequate

,,supply'Of'stopcock grease was not  brought,
and this caused s aue inconveniencee ALk

'5) DISCUSSION & RECOMMENDATIONS.

- _The main defectfiﬁgthehéygﬁéﬁiwas

- undoubtedly CO, absopptione- ALE hough considerable

" eireulation was  supplied by ‘convection- (as was :shown
. by the fact that if a soda-lime tray was ‘placed abt -
- . ground. level, little reaction took place), this was

insufficients -

‘In sny future experiment a circulation

" gystem is essential. ~This, of course, involves the

usé of & pump, and this is a problems .. If -an electric
motor is used to drive it, care must be taken to avoid
contamination of the atmosphere by ozone. 0il fumes

must also be avoided = Tufnol bearings might be useful

" here.  ~Ideally the air flow should :be at least
=100 l/min;/jperson. A counterflow system, arranging

‘the older soda=-lime absorbers at the inlet end of the

© system, would conserve soda=-lime, which eppears to-
-~ absorb more sluggishly after a time. Fig.5 shows a

possible arrangement;~incorporating-air‘drying-(byj
refrigeration and condensation) and heatinge.

Tt was found more convenient to release
oxygen straight from the cylinder than to use the
bleed valves. However, such a system would be
unsatisfactory for a semi-automatic 3et-up, where a
bleed would be essential. A "basic" bleed,
supplemented by additional taps for ad justment and
periods of high oxygen consumption might be the best
system. -
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e A contlnuous monltorlng.system'would be desirable.
This could be. supplied by the. circulating pump, and ‘consist
of automatic-analysers, possibly recording on a . .chart, and
callbrated -at 1ntervals by known.gas mlxtures.

Insulatlon, heatlng and drying would add greatxy
to the comfort and efficiency of the divers. Refrlgeratlon
drying would be the best as drying agents such as silica
gel could not cope w1th the enormous:: -amounts of water
j_nvolved.. L . 9 o e e e

- Safety precautlons w111 be necessary 1f a-
mechanlsed system is used,..: To guard against pump failure,
soda=-lime respirators should be available, and a.chemical
gas analyser should be. avallable for. perlodic ‘checking

of the -automatic system and far emergencles.__ The TLloyd
apparatius is probably the- most ‘reliable, but it ‘should

be noted that. the burette ahd ground glass cone ¢losing
the thermoAbarometer space should be open except during
analyses,- or else pressure changes may cause mercury to be
sucked over into the absorption'pipettes, or reagents

into the burétte.” A 11ght, powered by-batteries, should
also be fluted for*use 1n cases of power fallure.

s DEGONERESSION.r:i:Jq" S

Co By the- end of the week it could be con81dered

that all tlssues were saturated to that depth though most
“tissues would be saturated.after 6 to 8 hours. . Thus, it
“was. important: that “the: personne 1 .should not surface when

. outside the house, as this could produce a. bend the

personnel being at .a depth of 35 ft. for mean tlde devel
(30" fto low tide., 40 FTte high tide)e., which was
equivatmhtdepth of 38 Fts far 15%:02 and 83.5% inerts.

- In’cautiousness. the’ personnel did not. pass more than ten fte

above GIAUCUS so that ‘they were always more than 8 ft. deep,
the possibility of bends Wbuld be very smell..v .

At the end of the week the 05 level was raised as
shown in Fige4 such that ‘the™ equlvalent air depth was 25 ft.
It was considered safe*to surface from this equivalent depth
after remaining at a depth of 6 feet for a further 5 hours,
though Ce.T.- breathed ‘an. 80% 0o 20% Né mlxture for an
equivalent -of - 3% hours i.e. 71 hr..on, « off
1l -hr. offe, 1- hr. ~On, -a8 descrlbed by 5ousteau zl§653 for an
ascent from 35 ft. - Js He . ‘instead of ‘breathing this
mixture, planned to remain. at a depth of 6 ft. for 3 hrs,
though this was not possible as explalned in ‘Ascent

Fortunately, -both. personnel were found to be
medlcally sound, suffering from neither tgpe 1. nor type 2e
bends, (the 1atter belng mentioned under Air. Purlty .)

o . However, although the hyperoxygenatlon procedure
before ascent-probably accounted for the absence. of any
sumptoms of decompression sickness, it sbodld be “borne in
mind that the procedures used were,-because .of the lack of
facilities, somewhat -arbitrary, and d1ou1d therefore not be
regarded as safe routines  for. .subsequent similar dives.

“Further tables produced from extensive experiments in the
laboratory would have to be. used An any. deeper ‘experimemnts.
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’ DIET.

:«Introduotion,-i}"

o - 8everal peculidrities .of the ‘environment must be
considered. First, because of the cold, much energy was
used purely in keeping warm. In addition, any S
contamination of the atmosphere had to be avoided. It
was also considered that thé lack of U.V. radiation might
cause a shortage of vitamin D, which would Have to be - = -
supplied purely from the diet, and in addition, the high
COs pressure might affect Ca .~ and PO, . metabolism,
(sée Schaeffer, 1963), which iS'affec%ed‘by vitamin D.

-~ It.has been estimated {(Bell, Davidson and
Scarborough, 1963) that the average man -eliminates about
500 ml/day flatus. Although, even in the enclosed space,
this would not be too unpleasant, as the sense of smell
adapts rapidly, it could be dangerous,.as many -of the gases
eliminated are poisonous. 'This demands adequate air
purification, and measurés to discourage production of
flatus. Rniat GABgourRes PRETREIATE TR

. . ‘Fried food has been reported (Bond, Quoted in Skin
Diver, 1964), to.liberate considérable quantities of
acrolein. . Although this was not considered important for
the depth and duration of’the experiment, fried food-is not
particularly digestible, and so.was avoided. '~ - = =

3 Technidﬁes;’,

L . ‘A1l food was fairly plain and easily digestible,

to discourage intestinal fermentation.- For the.same . -

reason, legumes, which contain large quantities of ‘tryptophan,
o were omitted from the diet. ~ A high calorie intake was to be
maintained by the amplé provision of carbohydrate. A level
of about 3000 Keals/day being aimed at.  The menus were
prepared by Mr.J.Bavin, sh experienced hotelier, and the food
was cooked by the current ground crew, who delivered.it in
watertight food containers. As indicated elsewhere,
activated charcoal was used to-.absorb. atmospheric

contaminantse. R LT .

" ReSults. i
_ K ;cManyipractiCalﬁdiffiéﬁltiesﬁwere'found with” the diet.
Most of these were encountered by the ground-crew, who had to
cook the meals under unpleasant conditions’, and deliver them
‘under.equally unpleasant-diving condibtions on many occasions.
Meals were, therefore, often late, sometimes cold, and
occasionally soaked in sea-water. The divers Supplying the
house sometimes also omitted to bring cutlery. [ However, the
meals were adequate, and usually hot. No pollution problems
were encountered, and: all divers visiting the house reported
the air to smell reasonably swest. . (This was the more
remarkable as no hot water was available for washing.)

~ Recommendations.
Tt is egsential for ‘any more elaborate project
that all food is cooked, or at least, heated, in the house

~itself. - This requires an adequate storage space, power for
_heating and possibly cooking, and a supply of hot water which
can be used for washing up and making hot drinks. . A simple
jmmersion heater setup, on a slightly larger scale than a
domes tic kettle, would "supply .the latter, and it would be
possible to make a water-jacket apparatus for heating pre-

o cooked food. Tittle trouble, apart from an adequate power

supply, is anticipated. ‘
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PSYCHOLOGY .

R

Gousteau, during the Diogene- experlment, and the
American Navy, in their Sealab 1 experiments, remarked
on- changes in the psychologlcal condltlon of thelr
subJects. : S ERRE

Cousteau observed Qulte severe abnormallties, -
1nclud1ng intense depression,. hightmares, and a )
recalcitrant attitude. towards the surface personnel.

He also descrlbed a rather vague feeling- of. “one-ness
with the sea", which his dlvers experlenced. S

... The American Navy noted less severe symptoms, but
still noted & dislike for orders ‘from the surface Wthh
,gradually developed over the experxment. S : .

: . The “authors are 1ncllned to con31der that these
reports. have, perhaps, beén coloured by the fact that .
both these. 1nvest1gatlons ‘hive 1ncluded psychologists -

anxious to observe any changes. - ‘Although we - experlenced
some differences of opinion with the surface personnel,
these differences. were perhaps lcss than expericnced
between same. of the. surface erew themselves, and certainly
-no more -than would hive been’ expected under the ‘somewhat

“ .arduous.conditions, | -We were also more pre-occupled with

the immediate discomforts of “cold and -damp than W1th any
mental peactions. We'did, admlttedly, ‘get some- -
exhilaration, as from any novel experience.

In addition to the reason glven above for the
. laeck- of any, notable. psychologlcal reaction, there may be
two more. : Both of,us have “been diving together for 5 years,
- and both were detefmined to stay down for the full week,.
. other factors beéing favourable. However, it can not be
- gssumed from. this resiilt that future experiments of .
konger duration and harder work, ~will produce mental
dlsturbances, although thls 1s not cons1dered & maJor
,“problem to be overcome. : :

JEEN ‘-',l.,‘,
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