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C P~.RT I - Gfl~ RAL API~ AØ4IN1S’fl~ATIG4

1.1 Im’~~~,cTI~~

¶~~ Div ing Division in c x njunction with the Biosciences Division
will car ry out a series of air d ives in the 1~ ep Div ing Facil ity, CCI~)1

~. c wncing 19 Jun aid ~~ncltx~thg 13 Jul 79.

1.2 AIM

aim of this series of dives is to determ ine the oç*ratianal
enve 1~~~ of the X~~-2 t~~~~~ress ion (~~~uter using a It to a sax isLs*
simul ated depth of 54 i~~tres of sea ister . ,

1.3 ~~~ U~~~J ~t) /

The I X i~~ decD~~ress ion uter is used for the safe de~~~ rees ionr of divers by sonltoring the actual depth-tl history of a d ive aM
calculat ing aid d ispl aying the safe depth for ~ *i .a de~~~~re lon. In
the past , the c~~~uter ~~s used suc(~aefully In the form 01! a pne~~~tlc• analogue c~~~uter. With the recent cievelopenta In e1sctron i~s, It has
be~~~ ~~~sible to replace such analogue c~~~Jters with ainia b.~~digita l electronic ~~ çuters ~~ich ~ riltor the diver’s d~ th adcalculate the safe depth in real -tUne.

The ~~ -2 Digital t xlVr islon Monitor ~~s designed for DCI~~ on
~~ntract by CTI’ 9yst~ s Ir~~~ .’~r~ted. ‘fle thvanta7e of a digi tal

• ~~~~mter such as the ~~ -2 Is that it req.aires min imal c~ libration ad
lees maintenance. Because the safe depth is calculated msth~~~tic*l1y

Z aM is presented on a digita l d isplay, it is lxsalble to foi lce the safe
depth exact ly airing de~~~~ress Ion.

~
‘The djec tive o h.pt~~~~t sen se at dmva5 Is to evaluate the

XIX -2 for ~~~rat iona l div ing, to determine i*iett*r the safe depth as
d ispl ayed can be fo1l~ ad exactly for safe dec~~~ ression , ad to define
the ~~*rati onal l imits for its use. Th. bas ic d ive profile is d ec~~,tat 18 trse oi. sea~mter (saw) per minute to depth, resai’iing at that
d~pth for the re p.itred t 1me~ initial ascent is at 18 mmI#isin. to the• calculated sa fe depth , contlrn~ us ascent tol1~ iing the safe depth to 3

a st~~ at 3 saw until tie o~~~uter ird lcates that sixfacing is
po ible, aid then ascent to the surface. Bee ArtIcle 6.1 aid Amex D

O aid B for sore detail ed infor~~t iai with reapact to ascent ad descent
t imes.

‘rt~ CCI~~l dec~~~reasiai cal ,ulat ion ~~~el has been dete rs1i~~ by
carrying out a l~~~e nusber of man-dives. The ~~ 1el itself ~~isista of

-. fous ~X~~ ir~~~~t$ in sriee with the s~~e dspth-dsç*rdent
• si *rut ~aat icn ratio ~~~1 Led to all xi~ ar~~ants. 1)iia certain

c~ rx1it1ms, for deep d ive, or long t~ t~~~ times, the *x~el give.

• 0
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I.
• dec~~~ress 1cm tables wh ich becx~ne irord inately long at tie shallow

depths when the third aid fourth c~~~artmeits beoQne the controlling
c~ Qar~ ent.s for dec~~~ress ion • ‘1~e sax imus bot tan tUnes wh idi are
intended to def ine the cierational limits for the present dive series
have been selected so that the third arid fourth cxs~~ar tmenta are rot
controll ing the deca~~ress ion. Several bottan times leading tc~mrd the
max thas~ bottan time will be tested for each depth .

In order to assist in the evaluat ion of the dive profiles as
generated by the XEC-2 aid to determine their relative safety or to
determine i Mther any m~~ifications reed to be male In the future , the
d ivers will be ucnitored for bttibles in tie pulmonary artery with the
1~~~ ler Ul trasonic atbie ~~tector. rry divers will be ~~ iitored
peri~ lically dur ing tie de~~ çression phase in the chafer. C~i the
sur face af ter de~x~~~~ssion, both dry arid i~~t divers will be n~nitored
perialically for several Ix~urs.

1 • 4 P~~~~A~~~ OF EV~1~S

This series of d ives will  be carried out In accordance with the
Dive Schedule as p.t)lished in Part II of the Protocol .

The la~ij -term pcogr~~~~ will be f inal i~~ i on ~x~~ letion of this
series of dive. which for recording pirposes, Eiould be categorized as
Phaae I XCC-2 Val idat ion Dives 0-54 rsw . It fol lc~m that the law-

term ~~j ective is to en*mre that tie div ing military u~ unity be ~~leto use tie XDC-2 t~c~~*esaion Mon itor aicidel safely to its max iismi range
which wi l l  incltxle mixed gas div ing to ~~ M94. The total progr~~~ecould i~~1l last several years. It is intended that the XEC—2 malels be
issued to tie Fleet Diving t~tits ir ior to the axi~ letion of the total
pr*qrame in accordance with guidel ires arid proved limitations to date,

1.5 ~JP~(i~r
Medical si~çort will be provided througtx~ut this series of d ives by

tie Diving Div Ision Medical Off ~cer ad CFB Ibronto MIR if required.

Scientific s~ j~ rt will be prowided by the Div ing Division,
Biosciences Div ision aid externa l m~j~~~t fr ~~ Mr. Mesurel of wri~ 4,
Pranx~~.

~~.rational aid D~~1neerLng ~jjor t will be provided by the Diving
Division arid Tectwiical Services Division.

Logistic *~~~rt will be provided by GB Ibronto in tie form of
Bess trai.~ortaticm, rations arid quarters for sitjects arid ban seals
i4ere dâ~~~d necessary .

Poet-dive bends iistdi will be provided by the Div ing Division.

Post-dive docusentat ion will be provided by the Diving Division.

• •
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Dive s~~3ects will be pra~ideJ by DCIk~4 Diver Pool, GB lbrvnto arid
outlying districts p,ol mid a ~~ecial team of four ~ *jects courtesy of
the F1 .t Div ing (.~ it Pacific,

1.6 PICC~~ J~~~
All procedures will be carried out in accordance with r*xmal safe

div ing practices arid scientific exper iments will be carried out within
tie limits of h~aian ethics.

‘fle Stand ing ~~eratlng Procedures are to be follaiad througtxxit the
• exercise arid ~~enever hLaanly ~oesible, strictly adhered to. ~~~rdsent*

• to tie protocol say only be author ized by tie Director , Diving Division.

C ~~~rgency Procedures arid relevant equipnent,/systse check—off sheets
for the safe operation of the 0)1 will be made avail~~le at the
re~~ect ive control ~~~isoles.

Div ing SOP’ S wil l  be carr ied out in accordance with Par t II of tie
prot~~~ l.

I
1~7 LIST OF REF~~~}IC~~

1. R.Y. Nish i, tX. Ibll ‘l~ ronW .
1~ al Time I x~~ ress ion Monitoring by (~~~uters
1X IF~4 ~~(x3rt Pb. 78—x— 27

2. L.A. Kuehn, R.Y. Nislu , (X IF~4 Ibronto
Use of t~~xmç~ressicm Ct~TQuters in Diving
I~~pr inted tram tha ~iistry ar id Physics of ?quecus Gas Solutions

• 

— 
3. R.Y. Nishi , L.V. &ll in

Conversion Tables for (~tyJe~i Partial Pressure to Percentage()cyjen at Var ious E~ pths (in Bars)
DCI~~ Tectmical I~~port Mo. 79—X—2.

4. 0C1174 Derx~~,ression Profil es, c~~~ iled by (X 11J1 Oct 77.

5 • CW C~erat Ions Menual XDC—2 — Jun 78.

6. C’~’F ~~~ua 1 0(1,1 M&109—O 179 .

7. Kiaman , K.E. , Masurel , G. arid R. Qiillerm .
~tb1e ivalua t icn Cole for txçpler Ultrasonic De~~~ xessiCn
I~~ta. Ni~ua1 meeting of the Ikdersea Med ical Society, Seattle
frçr . 78, abstract pt~l ishel in Undersea Bianedical Reaearth
5, tb . 1 (Sçpl ~~~%t), 28, 1978.

8. piasurel , C., Gardette, B., ~~~ t, M ., Kisnan, K.E.,
Guillerm , R. Ultrasonic I~ tection of Circulating B~~bles
dur ing PM~ IV excursion d ives at sea to 460 aid 501 M3~.
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ri _PARr II

DIVING ~~~~ATl(~G

2.1 GI)JERAL

• All d ives for thi s )0X -2 test series will be corid~x ted in tie Deep
Diving Facility ( 001) utilizing tie transfer and diving chath ers only .

The div ing personnel resources of (10) will  be a qnented dur ing the
tr ial çer iol by four m~~~~rs of Fleet Diving L~~it (Pacific ) , mett ers of
CTh lbronto s 9~ips Diver Ikx l and r~~Tters of LX lE~4 qualified to
Diver level .

All d ivers avail Ab le to per for m as subjec ts will be divided into
t~o div ing te~~~ , Teais A and B. Team A will ~~~sist of six divers plus
one spare d iver ~4~o will be permanently delegated as ma~tiers of Team A.
Team A wil l d ive every other day thro&xj~~ut tie duration of the test
series . Team B will  cxm~ rise six d iver s ar id ae spare dra ~im fr ~~ tie
rena th rng d ive personnel as their availAb ility d ictates. Thus Team B’ s
cc~~osition will  vary fr an day to day. Team B will d ive an al terna te
days to Team A.

A total of six div ing sub jects will  be pressurized dur ing each
d ive , t~~ of wtxin shell be ~~t ~~rk ing d wer s ( under 1 light ~~rk
c~~idltions) dressed in Ki1B—9 masks with standard ~~~ su its iè~ile the
other four subjects will be dry ncn-~ xk ing d iver s in a dry diving
any iroreent . i~o of tie dry rcn-~ork uxj d ivers will be delegated as
tenders for the ~~t ~~rki ng d ivers .

The d ive profiles will onnsist of three sii~ilated depths of
sea~mter c~ tt) inei with three d if fer ent tot tan t uses for each depth .
Dac~~~rees ion f ran all d ives wil l  be in accordance with the safe ascent
depths genera ted by tie nxx~ I tor irug X1X —2 De~~ spc~ss ion (Xm~ uters .

airing these )0X:-2 dive tri als a pa rallel i tor ing stidy will be
co urted by tr . Ken Ki . ~ an (IX IF~4) arid ~~~~~. C. Ma~ure 1 (CD~T9~ Ibul on ,
P’rar~ e) Ut il izing do~~ler ul trasonic bi~~~le detection eq~ipeent. try
d iv irq subjects will  be man itored I rum ~~1mence~w?nt of decaI~ ress ion for
a tota l of six tx~irs ~~i le the ~~t diving m±~ects will be nrx~itored
after surfacing f rum tie d ive until oor~ 1 us ion of the dry d iver ’ 8
moni toring.

‘lie OCT fec ii it ies will  al so be Ut Il i ml to carry out any
rec~~~ression treatm ents resulting tram d~”ing a ith~~ ts.

2.2 DIVING ~~~L PE~~~ I*L

• All  divers availAble in the div ing j~~~1 have been scheduled for
specific d ives on specific dates In accordance with the Div ing &*~jects
Schedule. Incluied is a d iver ~xmeittcn legend i~~lch ind icates the
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subj ect ’s position dur ing each specific dive.

~~i the days peret~wiel are re~ iired to dive , it will be necessary
for all coix*rned d iver s to conform to the C~ ily ~~utine - Div ing
Subjec ts as outl tied .

*en delegated as cie of tie wet diving subjects, personnel will be
rei~iired to be dressed In a diver ’s standard wet suit. Those ~er*~mel

• t~~t in ~~~~~~~~~~ of a wet suit are to make suitable arrangamenta with
the Div ing Div ision pr ior to their scheduled div ing day .

• ~~ou1d personnel r~ t be avail able to ful t LU their div ing
• c~~~ibaent they are to contact ~~ ) Larsen at tie earl Lest ~ 4morbsiLty.

2.3 DIV~~ TRAINING

To ensure that all div ing tenders, dry subjec ts and iet subj ects
are totall y familiar with the operating procedures of tie I~~ -9 div ing
mask arid the div ing eqil~~ent xx~figur at lon re piireaenta ~Een diving
this e pJipaent In the r~ep Diving Facility, it will be necessa ry to
thplament a traini ng pr~x r ~~~e for all diving *E jecta r xt on staff at
C~~)O. This will m c !  uie Instruct ton on the OCT pertai ning to internal
eqil~aent la~iout arid gu idel ines for mE) jecta %~~i le inhabiting the ILl’.

This tra ining will be coridtr tei pr ior to tie ~~~~encsaent of tie
XLt -2 trials as arrariged aid scheduled by O~I) staff .

There Will also be ~~se tra ining ze piired to instruct diving
subjects in the procedures reqiired for aing the doçpler ~~~itcring
ec~iip~ent .

2.4 DIVE PW)FIL~~
Dive profiles will be carr ied out in acconiarwa with tie descent

amid ascent grail’,, Article 6.1 aid Annex E.
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DSSCENT AND ASCENT PROF I LES FOR DIVE aCANRU/TRANSFE R SPH ERE COPSINATION
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2.5 ~~~

This gra~*~ will be held by tie ILl ’ Staff In tie vicinity of
tie DCI’ console, and will be ~~ Ie rea l ly available thmu~P~ ut tie X!X -2
d ive peri iid . Cbnversion Table for 21% ~~~qen is as fol lo~mz

______ 
M1~ B Abe. ~~~~ ~~~~~ 8AJ~ B.Abe. ____

1 0.100 0.231 173.26 31 3.116 0.864 648.05

2 0.201 0.252 189.02 32 3.217 0.886 664.55

3 0.302 0.273 204.77 33 3.317 0.907 680.30
4 0.402 0.294 220.52 34 3.418 0.928 696.06
5 0.503 0.316 237.02 35 3.518 0.949 711.81

6 0.603 0.337 252.77 36 3.619 0.970 727.56
7 0.704 0.358 268.52 37 3.719 0.990 742.56

8 0.804 0.379 284.27 38 3.820 1.012 759.06
9 0.905 0.400 300.02 39 3.920 1.033 774.81

10 1.005 0.421 315.78 40 4.021 1.054 790.56
11 1.106 0.442 331.53 41 4.121 1.075 806.31

12 1.206 0.463 347.28 42 4.222 1.097 822.82

1.3 1.307 0.484 363.03 43 4.322 1.118 838.57

14 1.407 0.505 378.78 44 4.423 1.139 854.32

15 1.508 0.527 395.28 45 4.523 1.160 870.07

16 1.608 0.548 411.03 46 4.624 1.181 885.82

17 1.709 0.569 426.78 47 4.725 1.202 901.57

18 1.809 0.590 442.54 48 4.825 1.223 917.32
19 1.910 0.611 458.29 49 4.926 1.244 933.07

20 2.010 0.632 474.04 50 5.026 1.265 948.83
21 2.111 0.643 489.79 51 5.127 1.287 965.33

22 2.211 0.674 505.54 52 5.22 7 1.308 %l.08
23 2.312 0.696 522.04 53 5.328 1.329 996.83
24 2.413 0.717 537.80 54 5.428 1.350 1012.58
25 2.513 0.738 553.54 55 5.529 1.371 1028.33

26 2.614 0.759 569.30 56 5.629 1.392 1044.08
27 2.714 0.780 585.05 57 5.730 1.413 1059.83

28 2.815 0.801 600.80 58 5.830

~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~ ~~ 6,031 1.477 1107.84

L1 LIII ~~ .. 
~~~~~~~~~~~~~~~~ • _  ._ _ _ _ _  .
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O~crection 0 1/21 Jt*i 79

c 2.6

DIVE SOIWJLE

V ~~TE DIVE &.Y SIiUAL

18 J isi - Mon Preparation £~y

I9 J w -Th e 1 C (36 msw for SO min )

20 J z ~ - b~ d 2 Ca~~e11ed C (36 —~~ for SO sin)

21 J x~ - Thu 3 B (36 maw for 40 sin)

22 J x ~ - Fri 4 B (36 ,i~~~~~~ for 40 sin)

C 25 J a ~ - S A (36 n~~ for 30 sin)

26 J un - T h e  6 A (36 msw for 30 min)

27 J li  - 7 D (45 ~~~~~~~~ for 20 sin)

28 J isi — T h u  8 F (45 msw for 30 sin)

• 29 J tr ~ - Fri 9 E (45 ~~~ for 25 sin)

3 Jul - The 10 E (45 n~~ for 25 sin)

4 J ul - *cJ 11 F (45 new for 30 min)

5 Jul - T h u  i2 C (36 n~~~ for 50 min on O2
for dsc~~~re ion)

6 Jul - Fri 13 G (S4 uew for l5 sin)

9 Jul - Ptxi 14 H (54 for 20 sin)

10 Jul - The 15 H (54 maw for 20 sin)

0 li Jul -~~~d 16 J (S4 naw for 25 sin)

12 Jul — Thu 17 J (54 maw for 25 sin)

l3 Jul - FrI 18 G (S4 maw for l5 ain)

~~~~~~ 
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2.7 BIlE, 1979
DIVING 9.EJEC’IS ~~ EWLE

CAL~~~ R I~TE 
~~~~~~~~~~~~~~~~~~~~~~~~ 

Dive Position L qerid
DiVE ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ 

A - ~~t Diver 01
DIVING PEI~ (]*€L 

~~~~~~~~~~~~~~~~~~~~~~ 
B — ~~t Diver 02

RID~~ IE1L C — Attendant •~~

____ 
0 — Attend ant 02

• 141T0*’.[L 
~~~~~~~~~~~~~~~~~ 

A E — Dry 9Jbject 01

oLEuL’rz~ ~~~~~~~~~~~~~~~~~~~ F — Dry aE ject #2
FULL~~!~~1 S — Spare ~ I ject

~~~~ ~~~~~~~~~~~~~~~~~
J~~~~R

A E ~~~~~~~~~~~~~ C

M . ’~J l

PAUL
MA1~~~~~
L~~~Y

SA~JIlIN
4 G~ JLA~~ ~~~~ —~—~—I—~

_l_
~—I———— I_

LISSA~~ I A i I D C
~~~~~~F I

CI.A~ ( 
I~~~~~ S~~~~~ I I I B I I ~~~~~~~~

~~K.IER

~~SNN~
S~Yfl’l~~LA14~ D
KEEI.~~ I_I_.~._I_ I—.2._I__—.._I...___~

_
~
_

~——.__ 1....._.__
SKAAL~ JD ‘ 

________

~~ ~~ i— i i I
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2. 7 JULY~ 1.979
T ~W IT I F  IN IT ~W IT V

CAU~~~ R 
~~ 1 ~ ~~~~~~~~~~~~~~~~~ Dive Position I. gend

DIVE ~~ ~~~~~~~~~~~~~~~~~~Diving Per~~rvel I I I I I I 3 I A — ~~t Diver I].

RUZ~~ ELL 3 A 3 3 1 3 3 3 3  B — I~ t DIver 02
KO(1lli~ I I_I..~__I S_I_I___ I ____ I ._2_I_ C — Attendant 01
MITOIELL _ _ _ I I I I I E I I 1 0 - Attendant #2
OLEI.LZI’I’E I_ -L I_I— _I_ I~Lt_I _c._I_~._~_ E — Dry & bject 0].

____ 
F — Dry a~~j~~t 02

t.AI~~E?4 I I—I——I—I -— I-~--I—I—I— S — Spare 9i ject

J~~~~ R I—~--t_ I_ I
• R I IER I I — I ————— I —~— I — I ———— I — I — .~-— I ————

NEX PAL 1 I— I— I— I— I— I—- I— I—
MP~~IJEIAN I

V MA’X’fl*~~

SA~JU~IN I -_P--1—I~LI_I~LI_IA~I—I~L

CLAW I I~!-I_I_I_Lc~I --4-Q-I_
I__ ~_.~

_._V_ I ~~I V.~.__ I V..—_ I _____ I__ .__ ._ I —i—I—

L~~I_I_LLI_L_I_I~~3_
I 3 B ~ I I I I I I

C~~Pt~ ..E I I—I.._ ..——_. I ..___..— I _.._.—_.. I —.~_ I— I _ . !._ I _..—_—
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2.8 DAILY ~~J~INE — ~ JBJ~~rS

‘lee fol lowing progr~~~e is beeed on tie aesi~~ tion that r~dec~~~ressicn sickness or other diving ai]w~ts ooct~ either dur ing or
following the scheduled dives.

0800 - Pre-d ive Physician’s Assesanent

0815 — Pre-d ive theck - Divers’ B~ui[mant

0830 - Pre-dive IZ~pp1er reference .aiithring (~~ t div ing si~ jecta ~~ be
~~~itorsd first )

0900 — P~t si.t j ects dress

0913 - Pre-dive check-cuts nence

0930 — (~~~zession begins — (L ~pp1er *~nitcrirq for dry s~~j .cta
~~~ier~~ e at de~*h) .

• 1030 (ApIrox) — t~~~~~ressia~ ~~~ ences

1145 (A~4~co~c) - Divers surface
IX~ppler man itorirrj for ~~t sli jecta co~~~rces

1200 - Ltr ~~ in Divers ’ Lowige area
Ixçpler ~~~ itcring ~~ cont inue

1530 — DcWler ~~~itoring for all sthjact s ceases

1600 - Secure
~~nds %i~~tch actIvat ed.

JV
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2.9 DIVE PW)~~~J~~S - 9JBJ ECIS

As stated previously, there will be three types of div ing
s~t~ ecta for evaluat ion during e~~~ d ive as follows:

Div ing SLt Iecta C and F

These t~~ divers wi ll nor mally be at rest dur ing tie entire
length of the dive aid will spend their time (~ai1ees an ~~~~gency
dicta tes otherwise) in the transfer chat~er of the DCI’ ~~~~1ex .

Diving Tender Si~~ ects C and 0

These t~~ d tver s will be res~xnsib1e for tending tie tbC b~~t
(i~~rk ing) d ivers. ()ie of tie diving tenders will be delegated as the
ins ide d ive s~~erv i~~r. ‘Tte ir fw~~tion will be to s14~xrt tie ~~rk ing
d ivers in dre ssing, tendin g of jnbilicals aid al~~ r~cnitor ing the
d ivers ’ caimu nicat ion netwrk . Tie tender s~.E jecta wiU usually be
in the vertica l or stand ing Ixeit ion aid located in the ~~t chei~ber of
the Dtf thr xz~ xxzt tie durati on of tie d ive .

~~t Diver S~~jects A and B

‘tee ~~t (~~ rk ing ) d iving si.* jecta are to be dressed in standard
foan reoprere d iver ~~t su t ts cai~ lete with P~~D-9 breathing ~~~aratus
for tie entIre d ive. S~.t jects are to be fully dressed prior to d ive
~~ me~~~~ien t. Daring the pressurization ~*iase of the d ive, the ~* scts
will stand in the ~mter in tie ~~t chaiter forwa rd of tie barrier but
will r x t  don the )CMB-9 apparatus until TM reaching bottan” . Af ter V

reaching but tan , both s~~jects will  don their KIE’ s and issnerse their
entire body below the ~~ter level .

Daring tie r~~~~ning part of tie dive ore d iver at a t Ame will
proceed xider the barr ier id carr y cxat a vcrk siiiulation task on the
diving er~aseter. V~rk l~~ 1s will be relatively l ight (50 ~~tts) aid
will last for six minutes . %4iil e the are d iver ~t ject is ~crk1ng on
tie e~~~~~ter , tie second will stay thinersed aid act as the safety or
staid-by d iver . cr~ xi~~let ion of each six minute icrk period, tie
d ivers will rota te ~ceitions. This eqJence of events will continue
until the d ive bottan time has been catçleted.

2. Dar ing tie decos~ resaiai phase of tie d ives, tie dry siE)jectz aid
tender si.t jecta will be monitored using do~pler bitt le detec t ion
ecpii~mant . This acnitorirq will be conducted in ac~xrdar~e with the
cx~p1er Ul trasonic Monitoring Oatl m e  aid will thcl~de the i~~t div ing
sL~)j. cta after the dive surfaces. After surfacing the i~~ iitoritq will
be carried ~~it in the CCII) lounge area .
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2 • 10 ~~ PLER tLTkA~~ 4lC t’CNI’IORING CLflUNE

This wi ll  be carried out in accordance with Article 6.2.

V 
2.11 DIVIPG SOP’S -

~ 
~~~~~~ i

This will  be carried cut in accordance with Amex A.

2.12 ~I.2l b~~iOI ~~~~~~~

This will be carried out in accordance with Amex B.

2.13 I1T1~ ~~~~ ~~ OI US?

This will be carried out in accordance with Amex C.

. •~~~~~~~ V ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ V~~ VV V ~~~~~~~~~~~~~ ~

V - V V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
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3.1 WF 0PCI~AT1NG STAFF

The pr imary operati ng teas of tie t~ ep Diving Facility thzvu buut
tie XIX>.2 tr ials wiU be ccxiçoeed of n~~~ers fran the Hyperbaric

~~eration.e Gro~ç. They will be responsible to the 4.raticne Officer ,

~~~O f~ r the safe aid efficient operati on of the DCI ’.

Operating positions regaired to be manned are as fol lows:

a. V~ tch Officer ;

b. thief Cbntroller;

V c. Assistant Controllers aid

d. ~w iromental lLx~p Mon itor.

Technical engineering s&~~ort will be made available f run the
Hyperbaric Engineer ing staff .

As tie opportunity arises , tie primary opera t ing teas will be
aixp*nted by othe r m~iters of the Diving Division as aut}~~~ised by the
Director .

A ~~ Operat ions Per~ xve1 t*legation List will be poxailgated
iidiCat ii~3 assigrinent of personnel to specific DOF’ operati ng positiore
on a daily basis.

— —V 

V 
_ _ _V - - - -V - -

~~~—-  ~~~~~~~~~~~~~~~~~~~~~~~~~~ — -~~~~~
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3.2 ~~ P DIVIl~ F~CI UTY CP~~ATICI4AL F~~ILITIES

To ac~~~~~iate the X11—2 operational evaluat ion protocol
requirenents, tie fol lowing LIP stt~-systei~ will be on l ire as defined
below:

1. Manual Control Console

The dive chante r aid transfer ~ *~ere sections of the
console will be manned aid on lire using air as the
pressurizat ion gas. Pr imary meani of conmanication
with tie dry s~*~je cts will be the PA systan aid for a
tie divers , the ~OX systes. The pr imary means of
determining depth aid rate of travel will be via the
XIX —2 in the metric roie, verified by the Hesse Gauge
( BAle) . ‘tee XDC-2 cix~ute rs will be nountel in such
a manner that they are visible to the console
operator as ~~11 as to tie XIX -2 cxxrçuter recorders.
Four resote W nat itor s for both chas~ers are to be
scunted on the manual ~~ taole.

• The responsibilities of the Manua l Control Console
operators are to follow tie respective d ive profiles
as determined by the ~~tch Of f icer aid to record the
events in the Dive Lzxj pr~~ ided.

2. E~tviroryiental Control Console

‘tee ma in env irrunental control console will be manned
to NEX% itor, maintain and ing pertial pressures of
ox~qen aid cartat d i*ide as r equired by the
protocol . In v iew of the fact that air is the
pressurization aid breathi ng med ia to a max inus depth
of 54 M9’i, aid that the respective loope will be
scrt*t ing C02, then tie max ianun I~~ will be 1.34 ~~~~
The ~ c~igen cont rollers will be operated man ually in
order to mainta in the EO~ level equivalent to air as
re~~~red.

I~elative hIMd ity will only be a consideration duri ng
the treatment of a severe deccm~ ress ion sickness
case . In this instance , the relative humidity
ideally should be maintained bet~~en 50—70% R H .

Ii  VV~
)

-- — —
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4 • Env ircu~~ntal tcx~~

The specific envirormiental Icop will  be cxi line to
maintain tie requ ired levels of car bon dic*i,de aid
relative himidity. In this regard the loope will be
oacked as fol lows:

CANIS1~R LIVIPK Q4At’~ ER DIVE OIA1’~ ER TR~~~F~~ SPHERE
C~~-lire C*t-line ~~— 1lne

1 CIJI’E R Silica Gel Silica Gel Silica Gel

1 U*IER Soda L ime Soda Line Soda Lime

N(Ylt: ‘fle fol lowing outer/inner baskets will be filled aid ready for
insertir~ as fol lows :-

C)iters — 2 Silica Gels
1 P’blecular Sieve

I nners — 2 Silica Gels
l S cxia Liine

The LXF C era t ions St.a if  wi l l  ensure that suf f ic ient
soda l Une and silica qel are read ily avail shle to
meet tie X~~—2 d ive requir~nents . ‘Iee operati ng
status aid the ind ividual canister contents will be
logged by the F~wlrorinent Control Unit Pt~nitor .

4. C~y~en Control Pa re 1

Sift icient oxyjen shall be on u s e  to satisfy the
projected dive protcx~o1 requirements, taking into
account tie env irorpiental lcx~ aid deaxiçress ion
siduess treatment needs;

The D(P C~era t ions Staff will ensu re that si ~cient
ox~~en has beers ordered to meet the ~“C-2 d ~~.

requirements. This wi l l  also entail 10 bottles of
ox~qen on I m e  arid available at C~’ Man ifold in
the 02 TU~n. Div inwimen t Control Unit ~~nitor will
check the Ox~~en Control Panel, the status of
envirormental loop metabol ic make- s.c valves , arid the
oxygen BIBS overtottan pressure.

5. BI~~ GA,SFS

The t1)F Operational Staff will ensure that the
following BIBS gases are mixed or thi nedlately on line
to the BIBS Man i folds in the respective chambers.

i-
s

a — 
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~~ s Pt~)IA DIPrH ~ x. P:)i

20/80 Air (0 — 54 M9~) 1.34

100t 02 (0 — 18 M9J) 2.8

The environnental oontrol xtit n~~titor per~~mnel detailed
will be responsible for ensuring that tie oorrect gas
is on-I m e  in ~~oordaice with the pro~~~ol

6 • Pressurization arid D~uipnent Panels

The 1)1 Operations Staff shall ensure that the air
ss.~ ply f ran tie 30C ft. ICC banks is on-line at 1500—
1600 psi t~~~~ to the Manual Control Console, via the
pressure select panel, air being tie pressurization
arid breathing gas.

7. I nstrument Air

The tIF Operations Staff shall ensure that 12/HP
instrs.ment a ir is on l ine.

8. Fire Ss.~çcession ~ysten

The D(1’ Opera t ions Staff shall ensure that the f ire
si~~~ress ion system to the Dive (hantertrr ansfer
~~*te re arid Livin g Ois*~er i• ; on- l ine. txsr irq the
decarçreas ion 1*iase of the ~I iV’~ , atte ntion should be
paid to tie respect iv’~ tanks t racki ng tie chather
depth and the ma interw~~~~ of the overbottan pressure .

9. Sewage Di~~osa1 System

The WF Operations Staff shall ensure the pre ssure
integrity of tie sewage disposal system. It will be
made readily available , a 1 thcxijh tie ma in aid
eqyalizing valves wi l l  be secured .

10 • Potable Water System

Tho xjh it is rot envisaged that the Potable %*ter
System will  be required , the 11)F Operations Staff are
to ensure its being bmediately available arid
on- i me, but secured at the Transfer ~ *ere I .il 1.
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-11 Dive Cha ster/Tra nsfer S~4ere ar id Living thater
Internal Pitt ir~ ,s

The Dip Operations Staff shall ensure that the Dive
~~sanber is fl~~ded ~~ to the respective barr iers aid
that tie ~zstil icals for both d ivez~ /Stan& ~by d iver
ar e turx~tional . BIBS masks are to be exercised with
each BIBS outlet. Internal ~~~ iuiicat ions via tie
P~/~~ C syst~~~ are to be tested Irior to each dive .

12. Lhxlerimter Fittin gs

The underwater erqaneter is to be fitted aid
cxxitinuity checks uspletel pr ior to total f locxltrq .
These items are to be ~~-ord inated bet~~~n the IXIF
Cperat ions Staf f/RID Sect ion.

13. Dorcler ~ r~itor~~~
Dip 2~chnical arid biotechnical staf fs are to ensure
that the tX~çpler Itnitor ing System is fitted aid
fwE t ional .

3.3 Xl~ —2 ~~ fl’1~~flG P~~CUIJRES

These will be carried out in accordance with Article 6 1  ar id
Annex D.

The XDC-2 rusitoring technician is to keep tie Watch Officer arid
the ~~~sole Cçerators in formed as to ~~ich xllçuter is the cxsntroll ing
)ur-2 alipiter ar id of any recess ity to chaqe tie ccntroll irq ~~sputer .

The ~~~~.zter technician will be responsible for in forming the
Watch Officer, once dea~spresaiai has caivmenced, of any differentials of
depth reabi ts bet~~en the !~ F ccaçlex aid the ~~ntrol1 ing ac~çuter ’ s
safe ascent depth .

I ~ _ _ _
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4. 1 F~ JIP*WT STMUS

The equi~~~ it stat~~ for the series of XDC-2 val idation dives,
I~~~m as Phase I, will be oc~~ rehenaively covered in a separate
meicraridi.m~ Issued by the Director, Div ing Division prior to the
c~~isenc ent of tie exercise. This mesorardun wiU be pt~~ inent1y
d isplayed .

4 • 2 ~(~IN~~~D& WIYrU~~ ~ ‘ID P*)~~~J1~ S

These will be carr ied out In accordance with the (Ill) ~ qin.ering
Orders as p~~1ished . hey will be made readily available at the Control
Console.

C
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5 • 1 ~~~1CAL tca.~~irs
All m.tjects should ensure that their medical bcsaenta are in

tie possession of the ~~dical l~ partment, Diving Division.

S • 2 FIh*~S 10 DIVE

St~~j.cts are reminded that these d ives are of an experimental
nature aid that the d iver s should maintain themselves in as fit a
condition as possible. late nights arid alcohol abuse are to be
particul arly cosideared. A good night’s rest prior to the d ive will be
helpful in the avoidance of deo~~~reeaiai sickness.

S • 3 ~~~ICAL EXAMINA.TIQ~
¶ All d ivers will receive an initia l medical exaninaticwi at the

~~
mencesent of the exper Unest f 01 1~~~d by a short cur.~~y ax emination

pr ior to each d ive . My s.riuaual feel ings or incidents should be
reported to the P~dica1 Of f icer in~nediately, regardless of sràetier , in
the sit j ect’ a opinion, they are or are rot dive-related.

-
- I 5.4 C~~~~~ R~SSIG1 SIQQ~~ S

It is hoped that ro incidences of C~~ will occur on these dives.
~~~~ver , should this problem ari se, it will be dealt with in accordax~e
with the fly d iag ran trea~~ent protocol (5 • 6).

I
The Div ing Pledical Officer will determine ~E~lch profile is to be

fol1~~md , id Wi ll advise tie Watch Officer as to tie treaunent gases to
be unad .

Diving stt jects wi ll be required at tEI}1~ for at least
f ive hours after surfac ing in order to urplete tie daily (r~çpler
1*xiitorirs3 req~Ir~~~nts outl ined in Article 6.2.

5.5 TREM~~ 1F GASES

lie fol1~~irq treat ment gases will be male avail able: Air , ar id
1001 02.

~0

‘- - -- - -5 - - - - - - - 5  * —-5---- _ _ _ _

—

- - —--5----- 
_ _ _ _ _ _ _  

_ _ _ _ _ _ _

-5-5-



- .5  - —~~~~~- 
5-- -- — ~~~~~~~~ --

5.6 1)~C(~lPKI~SS 10$ SICK NES S TItE ATNENT PROTOCOL

uEcWI KLSS ION
SICKNES S

A lIES DL
SUKV A ( : I NC 

~~:t7r~
RES S TO TASLS 5

ThAN I~~~~~ 
O~K I N ~~~DI C L~~~

’ 02 __~
)

~~~~~~~~~~~~3~~~~~I

[ coIa’RZ’S TO DEPTh OF
~t1L1IP IN 3 M

NCUIWITS .

SERIOU S NO TO DOS TRZ GAS
SYPS TOI~ 

WVJI 2 HOURS
URN SAT DSCOWUSS ION

YES

TSR GAS
PJ MAIN 12 HOURS NINIMIN
USN SAT DRCOISPUSS ION

-1
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5.7 DIVING SLJBJ~rrS — REI~)RFflG I~~~~~~~~~ IC~J AILmfl’S

All div ing s~~jecta should be fully conversant with tie rout ine
for reporting any s~wç~~~~ of div ing ailments either duri ng tie d ive or
after sur fac ing . lie necessity of reporting any s~~~t~~~ at tie
earliest cpportix~ity is also stressed; therefore, It is i~~erative thai
all div ing .t jects fully understand the recall system aid ~~~ ly with
tie s~~~ • lie reporting pr~~~dure is outl ined for t~~ distinct
situations:

a. Dur ing %~i,rk ing Hours

Any div ing ~~~ject ~‘àx has the sl ightest incl ination
that he may be suf fering fr ~~ a div ing ailment ~ ould
report to a staff member of (ED, preferably the
C4,erations or Diving ?~ dical Officer, ~~o will ensure
that a suitable foll~~ -up action is initiated; and

b. During Silent~41on-I*xking Hours

My diving mE ject suspecting possible div ing
ailments is to inform the Duty Diver imnediately,
giv ing his locat ion aid method of travel to the (ED
facilities , lie ail ing s&t j ect should att a~* to
have ~~ eoie acca~~any him to the cI~~~ er area In
ca~~ nore seriot~ o~~~1 ications ~~~ur. The Duty
Diver will initiate action to have the aç~ mpriate
personnel recalled to handle tie situation.

The Duty Diver is avail ab le throu h the (YB Ibronto (633-6200 )
tele~*ae operator or at his bite as 1 istel in the Daily Be~~~ Watch
List.

lie Med ical Officer is available throu~h the CFB Ibronto
(633-6200 ) tele~*ione operator or at his Pme as listed in the Daily
I~~ r~~~~ Watch List.

k
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6.1.1 IP(11CUJCl’I~~

L A brie f histor y of the XDC-2 (~xiçuter is contained In pert I
of the Pro tocol .

6.1.2 PIC)CU1~E

Tte operation and procedures to be fo1l~~ed with tie XDC-2’s
are contained In Annex D

-: 6.1.3 ~~ Jfl~~ ING

This will be carr ied out by technicians of the Div ing
Division. lie ~~~~uter monitoring technician will carry out the

C monitoring as descr ibed In article 3.3 and as ~~~1ified in the pertinent
annex .

6.1.4 DIVE TI*~ FOR XIX-2 (~~4~’(Y1~~

‘lie fol1~~iing table depicts the Dive Serial letter as
C described in article 2.6 aid is to be ~~ed in conj unction with Annex E.

~y~vj~j~l ~SC~NF’ ~‘lOP TiME ‘tYFAL IOTAL, TIME

- 
-
- DIVE EEI’EH TIME TIME 10 AT 3n~~, A9 FNF TIME (~~ DIVE

SI~tIAL (msw) (mm ) 3 msw(min) (mth) (mm ) _ (min )

A 36 30 14 15 31 61

8 36 40 18 20 40 80

C 36 50 -~~~ 31 55 105

D 45 20 1.5 14 31 51

E 45 25 19 16 37 62

F 45 30 22 21 45 75

C 54 15 16 1.3 31 46

H 54 20 22 16 40 60

C J 54 25 27 24 53 78

T. Descent time to hot~~~ is Inclide] In hot~~ time. Descent rate
varies fran 18 mew’ain to 8.8 maw/mm at 54 new for dive c*~~~~r and
transfer sphere ~~~~inatl~n. Descent time to 36 new is 2.5 Mn.; to

-
- 

45 new is 3.3 min.; t0 54 1esW 18 4.2 *ln .

2. Ascent time is initia lly at 18 new/mm to 40 new and is t1~~
determined by the nez Ua.m venting ~a~~hi1 ity of the dive d’~~~~r/
traisfer sphere o~~~inat ion.
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2. Ascent time is initially at 18 M~ I/min. to 40 M3~J and is then
determined by the nex ismm venting c~p~hil ity of tie dive d~~~sr/
transfer sphere o~~~inatlCn.

6.1.5 DIG1’1~L ~~ A LLX~~~
A Digital Data Logger ( DIL-l) will be ueel in conjLI~ tion with

the la)C-2 Deoc~~reeslon O~çuter for the p.arpose of data recording aid
val idation of tie perfcrmarx~e of tie Data logger. ‘lie ca,i is capiihle
of collecting data frrin ~~ to tour ( 4 )  XDC-2 units.

Cech d ive must be recorded separately on ore magnetic tape per
dive.

lie Data Logger will be operated by ~~ Jaee or Sgt Stei rt ~ *
will almo manually record the data in order to pert~orm a ~~~k-4
in accordance with Dar 1 val idat ion

L~i 
5-
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6 2  UUI1~~~ lIC l~U’flltZtING

1 • Procedure

At each monitoring session, the d iver is monitored for
a~ç’rc*imatety 30 a af ter he has been stand ing at ease for at least 2
minutes; than for a f urther 30 a dur ing aid following a deep knee bend
by tie d iver .

‘lie monitor ing techniqia involves:

a. edd ing a gel to the probe;

b. position ing the probe on the chest;

c. l istening to the signal with teaisets;

d. record ing tie signal on a tape recorder;

• The Instrunent imed will be the French 1U portable unit.

Before the dive pro~raune begins, an initial tra ining session of 15
- 30 minutes is requ ired for each d iver , with the assistance of feei~back
via a healeet , to teach him P~~ to place tie prct~se while he is in the
rip.

For each dive there will be t~o LXX ’s in use aid t~~ operators wt~
will alternately monitor each diver . Visual ~~eervation by the operator
of the d iver in the DIP as he positiote tie probe on his chest is
re~~irud .

Dewdiate ly before each d ive , a referen~e monitoring session is
held with each d iver .

(~e monito r lrq session is held for each dry d iver while he is at
bottan .

Af ter tie beginning of decxm~ ression, a monitoring session is held
C for each dry diver every 10 minutes for 3 • 5 hours aid every 30 minutes

(or tie next 1.5 hour s. *xiitoring is delayed until tie end of
dec~~~reseion for the ~at diver s.

t~~. C. Masurel fran C~~’lSM, lbul n, Pran ce wi~i be inv ited to
partici pate in the ul trasonic na~itortng progr~~ e. T~~ rx IDI
tectmiciae should be avaU~~1e for traini ng aid assistance during the
d ive ~~~~~~~~~ The train ing will involve 5 half-days prior to
cxiewnceient of div ing.

2. I~ su1ts

* The time of max imim bs.tble activity is expected to occur
awrOA Imately 1.5 P~~zrs fol lowing tie end of deocmçiees ion.

- 
_ _    -
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The bs.tble results wi ll be expressed as max imun b~.t,ble grade (viz the 1Q4
code) on a scale f ran 0 to 4 arid as an index of severity which
integ ra tes all the b~ible infonnat ion.

The current ~ork thg criterion for acce~*ability of a d ive is that
grade 3 b4t~blea at rest occur only rarely ( 10% of man d ives) .

The dive progr~ ine will involve tw iet , i~orking divers and several
dry ru~-~orking d ivers. Since btE bles are expected to be found in most
of the d ivers following each dive wh ich closely follows the ~~ piter
profile, correlation stiziles should be possible bet~~en the t~~ classes
of divers us ing bibble ac tivity as the cr iter ion . This involves careful
plann ing of the daily div ing schedule for the divers to optimize the
statistical accuracy of the correlation stid tes. An assesse~ent of the
correlation betwaen dry non—~iorking d iver resul ts aid results f ran wat
~~rk ing divers ~ould enhance the value of the considerable banks of data
accunulated for dry rx n-~~rk ing d ivers .

(~~rr elat ion stul ies betwaen dry rcn-~~rk ing diver s and dry ~~rking
d ivers ~~uld be desirable. This ~~u1d separate the inçortance of ~~t
versus dry and ~~rk ver sus r xn-~~rk in the correlation stui ies described
above . /~nong the factors such as ~~rk level , t~ iperature, level of
anx iety, etc . that affec t the decaipression of divers , ~ork likely has
the greatest effect on blocxi flow arid gas ~.çta ke in tissues aid so ~~rk
level should be the first factor inves t igated .

A long-ra nge ob)ective of ul trasonics research projramnes is that
bttble rate resul ts (e.g . a max Unun of grade 3 at rest ar id a max inun
value on the index of severity ) , may replace tie prthability of bends as
the pr imary criterion for devel~~ment of deca~press ion profiles. This
is because the bttb le resul ts are generally an ear l ier aid more
sensitive index of deca~press ion stress and heca~~e excessive butibles
should r it  ~~ tolerated even in the absence of overt manifestations of
decai~ress ion sickness. This may result in more conservative profiles.
Ho~~ver, if divers have more con f idence in the safety of profiles, they
may follow then more closely with the ret result that they decarçress
nore safely wi thout a time penalty.

6.3 ~~DI~~~T~~ BICYCLE ERX)P~~ER

The underwater bicycle enjaneter has been constructed using
can(x)nents of the electronically braked (bI 1 ins Pedal ~~~e Erganeter.
lie ~~Ial tr~it is housed in a water-tight acryl ic housing, interna lly
pressurized with a gas at a pressure 25—30 aT*420 over ctwnber pressure
by a deeiaid regulator located 25 an below the botton of tie e~~ceeter
tx~c and an exhaust f1~~~er valve located 30 an below the b~~. lie gas
is continwusly siçpl ied f ran the BII3S systen with in tie ~~t pot charte r
via a one-way valve and a needle valve . The ~i~~ly will be cont inixxe
un til the water is durçed (ran tie chat er . Therefore, It is iq~urtant
that tie BL~S quick—connect joint is rot d isconnected at any time while
the Er ganeter rena ins si.bnerg~~.
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lie ergareter is electronically controlled f ran a unit located
outside the chenber. ‘Lie ~‘crk1o&i will be pre-aet to ~e level of 50
watts throughout the experiments . In order that tie perfonned ~~rk
level is maintained unaltered, si.t jects will have to pedal at a rate
greater than 40 R}44 wh ich is the minimia R~ I required to activa te tk*
feecLack systen . A renote tacbineter , mounted on the handle bars aid
equi~çed with a warn ing signal l ight , pr~ iides the feedbad~ infonnation
to the st.t )ect.

The er~aseter will  be kept operat ional thrvu~hout tie ev~luation by
the Div ing R&D Section. I~~~ ver , once it S pre-set for operation , it
i s expected that it will rot require any adju sthent ; tie exper imenters
should visually check that the pre-set ~~rk level does rot change and
that the diving stt )ects j~~ al ~t a sufficient rate . Any othe r
pr oblens/difficulties will be reported to the R&D Section for their
attention .

_ _ _ _ _ _ _ _ _ _ _ _ _ _  11]
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2.11 DIVING S~~ — ‘.€‘I’ StBJ~~TS

This ~)P is outl ined to ensure that all irtside diving sL~))ects
a& outside 11~ control staff conform ~~ a safe and c~ -crd inated
procedure dur ing tie coiid~rt of diving operat ions in tie ~~t div ing
chanber. It is divided into three sec.Jnents and it is the responsibility
of tie ~~tch Officer to ensure that all checks have been cs~~~letad in
ac~~rdance with this procedure .

Pl~ —D1VE

‘. S.t jecta

&)th diving 8iE )ects wi ll be responsible for reporting
for the d ive dressed in a ~iitable standard foen
nsoprere ~~t suit ~xi~~lete with suitable iueight
carçensation to facilitate carrying out of their ~crk
task ing in tie water section of tie iet cha~~er.

b . &ui~~ent Checks

Inside terri ers arid t~ rk ing divers are to ensure that
the fol lowing checks on equipnen t are cxzspleted pr ior
to d ive xr1nenc~ f*nt t ine:

( 1) check that face aid oral -nasa l mask is
prop erly attached to main (ra re of
~Gff)—9’ 8,

(2 theck for correct I uz~~t ion irtj of non- return
valve by xx’r~ectin ’j energency ~~ne tune
bottle to energency gas supply valve. (5en
ererqency supp ly valve aid • whi I.e hold ing
inlet of ron -return valve in water , check
for bi.t~b1e flow,

( 3 )  check that div ing utilicals are secured
correctly to mask ar id diver ’s man ifold .
This to m c i  Lzie cxrpiter pre uio hose aid
caimunications cable also,

(4) Mj ust Ths~xin regulator to 145 pel above
aublent ,

(5) ~~sure c~rr~~t funct ioning of tie following
KMB ~çparatLa :

(A) Pree flow valve,

(B) Secaid stage regulator



AP1IE~’A( C) Purge &itt on

(D) Secx rd stage regulator adjust~~ nt ~~~~~~~.

(6) check that care t~~ e bottle is d~ rged to
min im~a of 1800 psi with f irst stage
regulator arid ~~rwecting hose ~ vperly

(7) check that ~~~ L~nicat lons are oorrect arid
f unctioni ng.

DIVE PIC~~~ JRE

a. (Cc~~~~ssion Phases)

(1) At the direction of topside ~~~trol, both
divers will don ~~lght belts arid energency
care ture bottles,

(2 ) check that util ical ana~ xxk  will be secured , j
(3) ~~th d ivers will pcc~eed over water barr ier,

( 4)  Diving tender will shut off ut ilical supply,

(5) 1~oth d ivers deck energency care tune
system function ing corr ectly. Close
~~~rgency valve ,

(6) Div ing tenders open ut ilical si~~~ly,

( 7 )  Qeck ~~~~~~ icat ions,

(8) ~~th divers will staid upright in water ,

(9)  Staid-by to pce urlse,

(10) ~~ reaching bot tan” both divers will don )~~masks,

(11) thedi ~~~njnicatiae,

(12 ) ~~th d ivers will lisnerse and report statia of
equi~~~nt ,

(13) As delegated , ore d iver will act ~~ stmiâ-by
diver while tie other d iver will jic~~. d under
the barrier to tie ergc ter,



• (14 ) kbrk ing diver will in form tops ide r4en he
is in position on tie erqc~eter d rasly
to caisence ~~rk b e d

(15) Topside control direct diver will ~~sesnoe
iork l~~~ ,

(16 ) At tie end of 6-minute pen al topside will
d irect divist to cease ~~rk b a i l ,

(17) ltçside will direct diver s to change
positions arid repeat steps 13 to 16.
This procedure will continue until
~c~~4et ion of dive bottce time,

(18 ) Q~ oa~~let ion of bottom tine, divers will
a restful posit ion but r~~~in

usnersed in tie water.

b. I ~~~~ sa ion Phase

(1)  Divers will be infor med of start of dec~~ *ession .

(2) Divers are to report to topside control any
indications of possible dec~~~reeaia~ sickress ,

(3) Dry d w ing ~~~j ecta will carsence
~~~ I tot ing via doppler equi inent in
accordance with Art icle 6.2. lie do~~1er
system will also be used to I~ x~itot the

• div ing terrier aA )ecta. All d~~~1er
nz~~A toring will catinue until dive
surfaces.

3. PC$F DIVE

a. ()‘~ sur fac ing, as d irected, d ivers will i*vcesd
~~er the barrier;

b. Tenders will assist in mm,h’ing ..~~~~ , masks and
~~ergency ~~~~-tu’e bott le.

c. Diver ’s ~ct suit vi i be rei~~’ei;

d. D~~pler monitoring of i~~t 54A)jects will ~~~~~noe;

e • Pressure on div ing umbilical s will be dra bed;

f .  All d ivers will proceed to CUX) 1oin~e arem for
oontinuance of doç~ 1er monitoring.

_ _ _ _ _ _ _  
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4, DIV~~ ~~~~~~ICY

a~ u1d a d iver (wa t s~t~j ect) emergency develop during the course
of th. dive, tie fo1I~~thg ~~~~~~~ of events eat be fol 1~~~d:

Lces of Breathing P~ dia

a. Diver concerTed will report ~~~ to topside;

b. Diver will activate ~~~rgency ~~~e-t~~~ sys~~~
c. If it is the torking diver, he should d i n ~ttie eryceetse aid proceed t~~~rde tie barrier ,

peas zderneath arid staid clear of the water;

d. ‘lie sta~~-by diver should render assist~~~e, if
pose Able, being ~repsred to r~ noie tie imrklng
diver ~~ysically f rom beyond tie barr ier. b*en
rendering wlsta~e he should bear In mind the
pesible prthlem of ~~~i1icals be~~~ing antmqlaii
both his ~~~~~~~i arid that of tie diver in distress, lie
stand-by d iver should erdeavoir to inform both tie
div ing tenders aid topside persomel of events as
thrj oocur;

e. ~~ uld the staiid-by d iver be the one to have an
ecpii~nent aa1fr v~ tion, he sI~~1y shall staid up arid
remove his 1Q18 mask to facilitate breathing. If
this ooc~zs, tie iicrking d iver &~ uld 4~~~iiately be
instructed to proceed fonsrd a-id u~lernsa th the
barrier aid to wait for tie ins~~uctlons; arid

f .  C~ the occurrence of a div ing erergen cy, div ing —

tenders are to Inform topside per.omel iim’eliately
arid also s*.~~~~ tie dry_div ing mà jects to render
any rmcessary aid or

5 • DIVE A$O~~ P~ )~~~J~~
It may be recessary or desirshle to terminate a dive at any time

~ uild their be a II)F melf~tction or a div ing mtject iz~b1em.

~*uld it be~~~ recessery to ~~ort a d ive, it will be declarel
by tqaIde ~~ itrol; both wat divers will be ordered ar~* of tie water aid
.qai~~~nt will be r~~~ ie1.

All et j. cte should be prepared to act as dir.c~~~ by topside
~~~trol aid re~~~id acoot dirql y.

_ _ _ _ _ _ _ _ _
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1)jty Peteoiiel

1. Dxing tie XIX —2 trial projraene It will ~~ necessary to maintain
a benda watch to ensure twanty-f our-hour coverege ~ x u ld any
div ing-relat ed aI lments occur.

2. A daily bards watch sheet (Ar~wx C) wi ll be maintained throiqhout
the duration of the ~ar-2 trial period; it vii’. delegate the pera~~el
recp.iirel to be on a recall basis. ~~rids watcies wi ll c~~~~nce at secure
tie day of div ing mid terminate at 0830 the fol loving ~~rk1ng day. ~~
waek—erids the watch will chmqe daily at 0830 .

3. The duty d iver will be req.aired to be at his l~~~ tele~*iore at
all t imes dur ing the tu~—~.mrk ing hour s to co-ord inata tie location of
personnel on recall. It will be the responsibility of all pereomel on
recall to keep tie duty d iver inforned of ~*ere they can be b.meil Lately
contacted by tele~*vcx~e.

DIVING ~ J~ JEClS - R~~ )t~ ING C~ D~~~~SSIG~ AIU4NI’S

All div ing a&i~ ects should be fully conversant with the rout ine
for reporting any a~q*~~e of diving ailments either dur ing tie d ive or
after surfacing . The necessity of report ing any s~~~taas at the
earliest ~xrtim ity is also stressed; therefore, it Is i~~*rativ e that
all div ing mi jects fully understand the recall system arid cx~~ly with
the s~~~ • The report ing prcxedure is outl ived for t-.c distir ~ t
situations :

a. Ixir ing bbdUng Hours

My div ing abj ect ~~~ has the sl ightest ind ication
that he may be suf feri ng fr om a div ing aii~~~t ~~~u1d
report to a staff ivest~ r of (ZW , preferth ly tie
Cçeratio ns or Diving Med ical Officer , ~~~ will ensure
that a suitshle fol 1~ i-up action is initiated; aid

b. (hiring Silent/Non-l’brk ing Hours —

Any div ing eI~ject suspecting p~~~ible div ing ail~~~t*is to inform the C~ity Diver imestftat.l y, giving his
location and sethal of tr avel to the ~~~~ facilities .
lie all ing s*E ject shou id att~~~ to have someone
aco~~~~iy him to the ch~~~ r area in case ~~ e r loia
a~~ilIcat ions ~~~ur. lie Dity Diver will initiate
action to have tie ~~~rops iate per~~~~el tecalled to
hmidle tie situation .

L1~ _ _ _ _ _ _- I
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XDC-2 ~~E NI) PfC~~~J~~S

1. ~~erat ing Procedures

The procedures aid reu~~~sibi 1itLes defired in tie following text
are for the exclusive pirposs of the Phase I, XX-2 Validation Dives
0—54 ~~~~~~~~, arid are r~ t to be ~~~strued as tie gareral operating
proce~ aea for the ~~~ uters.

Pr ior to tie start data, tie staf f of the De~~~~ressL0n ~~~ uter
arid Electronics L~aboratory ( OCEL) in co-operation with *. R. Niahi of
tie Bi~~~ysice Section will aet-t~ aid ensure tie proper operation of
four (4 ) XIX —2 decc~~reas ion ~~~ uters. Itese ~~~~j ters will be
positioled to tie left of the Manual (3~ntrol O~isola arid ~~ove the
television monitors . This position was d~ ssn to allow essy v iewing for
the console operator. ~~~ utar tectx~iclan as wall as tie bMtch Officer.
A cxmtthat lcxn of electrical and pieusatic Leeds will be used with the

G
lie four dec~~~~ ss ion cx~nçuters will monitor pressures at the

following statiae within tie DOF: ore at tie transfer sphere , ore at
tie dry pert of the dive d~~~er, aid tno connected to the ~~~il ical
co~~~ of tie divers. The monitor ing c~~~hility will be provided by a
c~~~ination of tranahxera located at tie ~~~~rters aid Ue d~~~er ,

* ~~~ulting in a c~~~ination of electr ical aid petastic feeds to tie
~~~uters. The Bloteclviology Z~~~ratory will Install the trarimiucers
located in tie cti~~~er arid tie electrical feeds to the XX—2’s.

A Digital t~ta La~ger ( DCti-l) will be ~aed for collecting data
from all four XIr-2 aWutara. This ai~ l icaticn of tie ~U,-l will
provide a test of its ~~~shil ities aid val idation of it. per forman ce.
~~~h d ive seqience suet be reco~ie1 psratsly on ore megnetic tape per
d ive. The DOL-l will be interf&ed with a teleprinter providing a
visual val I3atlon of the Ifs-I perfor~~~~e. ‘fl* I~~ta Lcqjer arid the
teleprinter will be p*itionsd teinird the console operator aid beside
tie ~ximeriLcatiae control ~~el. This will also be tie a~~ uter
tecth ic tan’s m~~~.l position after the ix. urisation lea ~~~~~~~~

lie staff of tie ~~~~ will psrfc~~ tie usual manual record ing of
the d ive info~~~ticn ~~tainsd fr~~ the ~~~ uters. at least ~ aing the
f irst few dives. if data l~~g.d ad printed au~~~~t ica11y ~~~ear to be
reliable, tie beck-ic mantel lorjgtng y be .~~~~ided for tie a~~~ qJen t

C dives.

The logger aid tie ~~~ ut.rs will be adtctad on at least thirty
(30) ainutes prior~ to tie pressurtiatlan time in order to provide a
suf f icient ware-ic time for the electronic siuip.snt. I~e present
configuration of tie data la~~er re p.vLas that start-nc tImes on tI*

* *1X-2 ~~~ ut.rs be staggered in order to ensur, that r~ data are lost
- : 

- owing to sore than ore XCC—2’. att~~~ting to teal In at tie ~~~instant. This staggered start time will cause tie figures dL~~la~.d on

1i ~~~
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the various c~~~uters to change over at different tAmes: the difference
will be ro ~~~e than t~o (2)  seconds. A f ive (5) minute warning from
tie *tch Of f icer before tie ~~~~‘x~~ent of tie pressurization is
recpairsd by the staff manning the cxWuters. This warning will provide
the t Ime to re—start tie c~~~uters or ch xje oormsctiuis, if re~.dxed.

2. ~~~rqsncy Procedure

In tie event of an seergency, tie xctual ~~~isr~~ of events will
depend to a large extant on tie t~~e Of ~~~rge~~y arid tie orders of tie
~~tch Officer. I~~~ ,er, certa in general ca.~~~ may be a~ lresaal at this
stage:

a. ~~~~r Failure

~~~~ ~~ —2 ~~~~ ter will switch over
au~~~~tically to tie internal battery p~~~rsn~~ ly aid therefore ro further ectiorn is
req~tred: tie Da,-l does rct have any Internal
~~~~r .i~~ply arid therefore a manual log of tie
d ive data sust be maintained to cover the
per1od of the çx~arr failure ;

b. ~~C-2 MalfixEt ion

The i~~st c~~mon mal t t ion will probably be a
blockage In tie preimatic feed lines to the
XDC—2, this condition will be cp.aite ~~~io~a as
the af fected a~~ uter will reed su~ i shal icier
than the others on the deçth gaiqe: in this
case, the malfunctioning cx~lçuter wiU be
igrored ad read ings will be t.al~~n only from
the other cx~~uters; the blockage stould be
tl~~rcujhly investigated before the next dive
ad resed led if possible:

c. Fire , etc.

F ~~~rgenc tee mxh as fire In tie ch~~ ers could
cause dasage to the penetrator or cause a
blockage of water in tie peretra~~~; In this
case, c~~~uter tables will be available aid
will be used to ~~~~lete tie d.coq~rs.siai.

F 
3. l~ w~eibilit ies of the Cc~~ itsr Tectmician i*wlrq tie Dives

a. ensure that a goal start is male aid that
4(~rusdaately 30 minutes warm-i4 tie. Is
allorad for tie deo~~~~ess tan ~~~~uters~

b. .iaae that Inputs from all four (4) XDC—2
~~~ uters to tie Ifrl are ~~mect.d; - ‘

c. ensure that tie 1~L-l is recording an tape aid

0
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has correct teletype output;

d. Inform the Match Officer wh ich ~~~ uter Is to be —

fol laard ad any reason for a change. tCII~AILY -
ThiS WILL RE ‘1~E CCMWI’~~ ~ OIDC ‘lIE ~~i~~rSAFE [~~~H;

e. maintain a written record of the dives; 
-

f .  maintain a written record of breaJidc~mna or -

abr~ rmal reed ings of tie u~~uters;

g. ensure that all ~jters are operati ng
satisfactori ly and enter any iziusual oocurrences -

on the tI*,-l tape record.

I-

.
-

-

_ _  



- 1-  AIIISEX E

OCIEM DeCOMPRESSION PROFILE ~METRIC) - COMPRESSED AIR
36 METR ES OF SEAWATER FOR 30 MINUTES
DESCENT AND INITIAL ASCENT RATES SET FOR DIVE CHAMOER
AND TRANSFER SPHERE COMb INATION
CONTINUOUS ASCENT WITH HOLD AT 3 ME TRES

TIME DEPTH DEPTH K OSA
(MIN ) (NSW ) ~8*R ) (MSW )

0.• 0.0 0.00 1 —5 .81
1 .0 16.7 1.68 1 -5 61
2.0 30.7 3.09 1 -5.04
2.5 36.0 3.62 1 -4.62
5 .0  36.0  3.62 1 -2.57

1 0 . 0  36.0 3.62 1 0 7 6
15.0 36.0 3.62 1 3.29
2 0 . 0  36.0 3.62 1 5.21
25.0 36.0  3 .6 2 1 6.69
30 .0  36.0 3 .62 1 7.85
31.0 22 .4  2 .25 1 7.81
32.0 15.5 1.56 1 7.51
33.0 11. 2 1.12 1 7.11
34 .0  7.8 0.78 1 6 - 6 6
34. 5 6 .4  0.65 1 6 .42
35.0 6. 2 0.62 1 6.18
36.0 5.7 0 .58 1 5.73
37.0 5 .3  0 .53 1 5.30
38.0 4 .9  0 .49  1 4.89
39.0 4. 5 0 .45  1 4.SS
4 0 .0  4 . 1  0 . 4 2 1 4.14
41 .0  3. 0 0.30 i 3.79
42.0 3.5 0.35 1 3.45
43.0 3.1 0.32 1 3.13
44.0 3.0 0.30 1 2.83

STOP TIME iS
50 .0  3 .0  1.31 1 1.37
59.1 3.0 0.30 1 —0.07
60 .0  1 .4  0 . 14  1 — 0 .21
61., 0 . 2 1.12 1 —S .37
61.3 0 . 0  0. 00 1 —0.42
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DC liii DEc uM?R L St~LO N P R O F I L E  ( M E T R I C )  - COMPRESSED AIR
36 ME TRES OF SEAWATER FOR 40 MINUTES
DESCENT AND INITIAL ASCENT RATES SIT FOR DIVE CHAMbER
AND TR ANSFER SPHERE COMb INATION
CONTINUOUS ASCENT WITH HOLD AT 3 METRES

TIME DEPTH DEPTH K DSA
(M I N )  (MSW ) (bAR ) (NSW )

0.0 0.0 0.00 1 —5.81
1 .0 16.7 1.68 1 —5.61
2.0 30.7 3.09 1 -S.04
2.5 36.0 3.62 1 -4.62
5 . 0  36.0 3.62 1 —2 .57

10.0 36.0 3.62 1 0.76
15.0 36.0 3.62 1 3.29
20.0 34.0 3.62 1 5.21
25.0 36.0 3.62 1 6.69
30.0 36.0 3.62 1 7.85
35.0 36.0 3.62 1 8.70
4 0 .0  36.0 3.62 1 9. 53
41.0 22.4 2.25 1 9.43
42 .0  15.5 1.56 1 9.06
4 3 .0  11. 2 1.12 1 8 6 1
43.9 8.2 0.82 1 8.16
4 4 . 0  8 .1  0 . 81 1 8 .10
45.0 7.6 0.76 1 7.61
4 6 . 0  7 . 1  1.72 1 7.13
47.0 6.7 0.47 1 6.69
4 5 .0  6 .3  0.43 1 6.27
49 .0  5 .9  I.~~ 1 5.86
5 0 . 0  5 .5  0 .55 1 5.48
5 1 .0  5.1 0 .5 1  1 5 .12
52 .0  4 .8  0 .48  1 4.77
53.0  4 . 4  0 . 4 5 1 4 . 4 4
54 . 0  4 . 1  0 . 4 1  1 4 . 12
55 .0  3 .8  0.38 1 3.02
Sè.l 3 .5  0. 35 1 3 .52
57.0 3. 2 0 .33  * 3.25
58.0 3 . 0  1.30 1 2.~~0SlOP TIME 20
60.0 3.0 0.30 1 2.49
70 .0  3 .0  0. 30 1 0.69
70.0 3 . 0  0.30 2 —0.04
79.0 1. 4 0 . 14  2 — 0 . 1 0
80 .0  0.2 0.02 2 -0.16
00. 3 0 . 0  0.00 2 —1 .17

JUNE 20 , 1979
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- 3 -  ANNEX E

IW IIM Ifl LUMP k I. t i b I t I $ PR(J I I t L  N&IRI C) - COMPRESSE D A iR
~~ M E T R L~ OF SEAWAT ER FOR 50 MINUTES
DL SCEN1 AND iNITIA L A~~(.EN1 RATES SET FOR DIVE CHAMbER
1~ND TRANSFER SPHERE COMb INATION
CONT INUOUS ASCENT WITH HOLD A~ 3 METRES

TI ME DEPTH DEP TH K DSA
(N IH )  (MSM ) (bAR ) (MSW )

0.0 0.0 0.00 * —S .81
1.0 16.7 1.68 1 -5.61
2.0 30.7 3.09 1 -5.04
2.5 36.0 3.62 1 -4 .62
5.0 36,0 3.62 1 -2.57

10.0 36.0 3.62 1 0.76
• 15.0 36.0 3.62 t 3.29

20.0 36.0 3.62 1 5.21
25.0 36.0 3.62 1 6.69
30.0 36.0 3.62 1 7.05
35.0 36.0 3.62 1 8.78
40.0 36.0 3.62 1 9.53
45.0 36.0 3.62 1 10.17
50.0 36.0 3.62 1 10.70
51.0 22.4 2.25 1 10.56
52.0 15.5 1.56 1 10.16
53.0  11.2 1.1 2 1 9.67
53.5 ~ .4 0.95 1 9.41
54.0 9.1 0.92 1 9.14
55.0 8.6 0.87 1 8.64
56.0 8.2 0.82 1 8*6
57.0 7.7 0.77 1 7.71
S~~.o 7 . 3  0 .73 1 7.28
59.0 6.9 0.69 1 6.87
60.0 6.5 0.65 1 6.48
61.0 6.1 0.61 1 6.11
62.0 5.8 0.50 1 5.76
63.0 5.4 0.54 1 5.42
64 .0  5 *  0 .51 1 5.09
65.0 4.8 0.40 1 4.79
66.0 4.5 045 1 4.4w
67.0 4.2 0.42 1 4.20
68.0 3.9 0.39 1 3.93
69.0 3.7 0.37 1 3.67
10.0 3.4  0 .34  1 3 .41
71.0 3.2 0.32 1 3.17
72.0 3.0 0.30 1 2.93

* aTOP TIME 31
80.0 3.0 0.30 2 1.49
90.0 3.0 0.30 2 0.76
100.0 3.0 0.30 2 0.16
103.0 3.0 0.30 2 -S OS
1.4.0 1.4 0.14 2 —0.05

• *05 .0 0.2 0.02 2 —0.10
*05 .1 I I  0.00 2 —0. 12

—.1
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- 4 -  ANNEX E

Dt ; 1LM UEC O MPRE.SS L UN I~k t W i L E .  (NI TRiC ) - COMPRESSED AIR
45 METRE S OF SEAWATER FOR 20 M INUTES
DESCENT AND INITIAL ASCENT RATES SET FOR DIVE CHAMBER
AND TRANSFER SPHERE COMbINATION
CONTINUOUS ASCENT WITH HOLD AT 3 METRES

Ti ME DEPTH DEPTH K 05*
(M IN) (MSW ) (bAR ) (MSW )

0 . 0  0 . 0  0 . 0 0  1 — 5 .81
1 . 0  16.7 1.68 1 5.61
2 Q  30.7 3.09 1 -5.04
3.0 42.6 4.28 1 -4.12
3.3 45.0 4.S2 1 -3.70
5.0 45.0 4.52 1 -1.92

10.0 45.0 4.52 1 2.59
I S O  4 5 .0  4 .52  1 5.96
20.0 45.0 4.52 1 8.47
21.0 28.5 2.86 1 8.58
22.0 10.2 1.83 1 8.30
23 .0  13. 2 1.33 1 7.87
24.0 9.4 0.94 1 7.38
24.8 7.0 0.70 1 6.96
25 .0  6.9 0 .69 1 6.86
26.0 6.3 0.64 1 6.34
27 .0 5.9 0.59 1 5.86
28.5 5.4 0.54 1 5.41
29.0 5 .0  0 . 50 1 4.98
3 0 . 0  4 .6  0 .46  1 4.57
31.0 4.2 0.42 1 4.10
32.0 3 .8  0.38 1 3.01
33.0 3.5 0.35 1 3.46
3 4 .0  3.1 0 .31 1 3.13
35.0 3.0 5.30 1 2.81

bTOP TIME 14
40.0 3.0 0.30 1 1.50
4 9 . 0  3 . 0  5 . 3 0  1 -0 .04
50 .5  1 .4  0 . 1 4  1 — 0 . 21
51.0 0.2 0.02 1 —0.38
51.3 0 . 0  0.05 1 — 0 . 4 3

J UNE 2S 1,19
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- 5 -  ANNU l

UC1~~N DICUN 1~KLSS1O N PROFILE (HkIRIC ) . LOMPRESSED AIR
45 MET RES OF SEAWA 1ER FOR 25 MINUTES
DE~~CCNT AND INiTIAL ASC ENT RATES SET FOR DiVE CHAMbE R
~~~ D TRANSFER SPHERE COMb INATION
CONTINUOUS ASCENT WI TH HOLD AT 3 MET R E S

TIME DEPTH DEPTH K DSA
thIN) ( NSW ) ( BAR ) ( PiSU )

0.0 0.0 0.00 1 —5.81
1.0 16.7 1.68  1 — 5. 61
2 . 0  30 .7  3 .09  1 -5.04
3.0 42.6 4.28 1 -4.12
3 . 3  4 5 . 0  4 .52 i -3.78
S.D 45.0 4.52 1 -1.92
*0.0 45.0 4.S2 1 2.59
15.0 45.0 4.52 1 5.96
20.0 45.0 4.52 1 8.47
25.0 45.0 4.52 1 10.38
26.0  28.5 2.86 1 10.39
27.0  18.2 1.83 1 10 .02
28.0 13.2 1.33 1 9.51
29.0  9 . 4  0 . 9 4  1 8 .94
29.2 8 .8  0 .89  1 8.82
30.0 9.4 0.84 1 8.36
31 .0  7 .8  0.79 t 7.82
32.0 7 .3  0 .73  1 7 .30
33.0 6.0 0.69 1 6.82
34.0 6.4 0.64 1 6.36
35 .0 5 .9  0 .6 0  1 5 .92
36.0 5.5 0.55 i 5.51• 3 7 .0  5 . 1  0 .51  1 5 .12
30.0 4.? 5 . 4 8  1 4 .74
39.0 4.4 0.44 1 4.39
40.0 4.0 0.4* 1 4.05
4 1 . 0  3 .7  0 .37 1 3 .73
42.0 3.4 0.34 1 3.42
43.0 3.1 0.31 1 3.12
4 4 . 0  3 .0  0 .30  1 ~ .84

STOP TINE 16
50.0 3.0 0.30 1 1.46
60.0 3.0 0.30 1 —0.04
61 .0  1.4  0 . 1 4  1 -0.18
62.0 1.2 0.02 1 -5.33
42.3 0.0 0.00 1 —5 .30

c JUNE 20 , 1979
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- 6 -  ANNEX !

Dt ; IEM DECOMPRESsION PROFILE (METRIC) - COMPRESSE D AIR
45 METRE S OF SEAWATER FOR 30 MINUTES
DESCENT AND INITIAL ASCENT RATES SET FOR DIVE CHAMBER
AND TRANSF ER SPHERE COMB INATION
CONTINUOUS ASCENT WITH HOLD AT 3 METRES

TIME DEPTH DEPTH K DSA
(MIN ) (MSW) (BAR ) (NSW )

0.5 0.0 0.00 1 —5 .81
1.5 16.7 1.68 1 -5.61
2.5 30.7 3.09 1 -5.04
3.0 42.6 4.28 t -4.12
3.3 45.0 4.52 1 -3.78
5.0 45.5 4.52 1 -1.92

t O O  45.0 4.52 1 2.59
15.0 45.0 4.52 1 5.96
2 0 . 0  45.0 4.52 1 8.47 (
25.0 45.5 4.52 1 10.38
30.0 45.0 4.52 1 11.85
31 .0 28.5 2.06 1 ~1.79
32.0 18.2 1.83 1 11.36
33.5 13.2 1.33 t *0.70
33.8 10.3 1.53 1 10.29
34 0 10.2 1.02 1 10.16
35.0 9.6 096 1 9.56
36.0 9.0 0.90 1 9.00
37.0 8.5 0.95 1 0.46

~8 . 0  0 .0  5 .0 0  1 7 .96
39.0 7.5 0.75 1 7.48
40.0 1.0 I .?1  1 7 .03
41 .0 6.6 0.66 1 6.60
42.0 6.2 0.62 1 6.19
43.0 5.8 0.58 1 5.80

• 44.0 5.4 0.55 1 5.43
45.5 5.1 0.51 1 5.08
46.0 4.7 0.48 1 4 . 7 4
47.0 4.4 0.44 1 4.42
48.0 4 .1 0.41 1 4 . 1 1
49.0 3.0 0.38 1 3.81
55 .5  3.5 0.3S I 3.53
51 .0 3.3 0.33 1 3.25
52.0 3.5 0.30 1 2.99

STOP TIME 71
6 0 .0  3 .0  5 . 3 0  1 1 . 3 4
70.5 3 .5 0.30 2 0.17
73.0 3.5 0.30 2 -0.02
740 1.4 0.14 2 —0.08
75.0 0.2 0.02 2 -0.14
7S.3 I I  1.11 2 -0.16

JUNE 20 , 1,79
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- 7 -  ANNEX !

DCILN DLCOMP~~ESSION I’RUF III ( MET RIC I  COMPRESSED * RR
54 METRES OF SEAWATER FOR 15 MINUTES
DESCENT AND INITIAL A SCENT RATES SET FOR DIVE CHAMBER
AND TRA NSFER SPHERE COMBINATION
CONTINUOUS ASCENT WITH HOLD AT 3 METRE S

TINE DEPTH DEPTH K DSA
(MIN ) (M SW) ( BAR ) (M SW)

0.0 0.0 0.00 1 —5.8 1
1.0 16.7 1.68 I -5.61
2 . 0  30.7 3.09 I —5.04
3.0 42.6 4.28 I -4.12
4.0 52.6 5.28 1 -2.87
4.2 54.0 5.43 I -2.58
5.0 54.0 5.43 1 -1.47

10.0 54.0 5.43 1 4.30
15.0 54.0 5.43 1 0.70
16.0 36.1 3.63 1 9.05
17.0 22.4 2.25 1 8.88
10.0 15.6 1.56 I 0.46
19.0 11.2 1.12 1 7.95
20.0 7.0 0.70 1 7.40
20 .2 7.3 0.73 1 7.29
21.0 6.8 0.69 1 6.85
22.0 6.3 0.64 1 6.33
23.0 5.8 0.5~ 1 5.03
24.0 5.4 0.54 1 5.37
25.0 4.9 0.50 1 4.93
26.0 4.5 0.45 I 4.51
27.0 4.1 0.41 I 4.12
28.0 3.7 0.38 I 3.75
29.0 3.4 0.34 I 3.3~
~I.0 3.1 0.31 1 3.05
31.0 3.0 0.30 1 2.73

STOP TIME 13
40.0 3.0 0.30 I 0.62
44.0 3.0 0.30 I —0.02
4S.0 1.4 0.14 I —0.17
46.0 0.2 0.02 1 -0.35
46.3 I S  0 .00  1 — 0 . 4 0

JUNE 20, 1979
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- 8 -  ANNEX !

O C I E N  D( ;OMP R ( SSI ON P RW & L E  M I T R 1~~ - COMPRESSED A iR
54 ME tRES OF SEAWATER FOR 20 MINUTES
DESCENT AND INITIAL ASCENT RATES SET FOR DIVE CHAMBER
AND TRANSFER SPHERE COMBINATION
CONTINUOUS ASCENT WITH HOLD AT 3 METRES

TIME DEPTH DEP TH K DS*
(NIH ) (MSW ) (BAR ) (M&W )

0.0 0.0 0.00 1 -5.81
1.0 16.7 1.68 I 5.61
2.0 30.7 3.09 1 -5.04
3.0 42.6 4.20 1 -4.12
4.0 52.6 5.28 1 -2.87
4.2 54.0 5.43 1 -2.58
5.0 54.0 5.43 1 -1.47

10.0 54.0 5.43 1 4.39
15.0 54.0 5.43 I 8.70
20.0 54.0 5.43 1 11.87
21 .0 36.1 3.63 1 12.04
22.0 22.4 2.25 I 11.69
23.0 15.6 1.56 1 11.11
24.0 11.2 1 .12 1 10.47
24.3 10.3 1 .03 1 10.26
25.0 9.8 0.9w 1 9.91
26.0 9.2 0.92 1 9.19
27.0 8.6 1.86 1 0.60
28.0 8 .0  0.01 1 8.06
2~~.I 7.5 0.76 I 7.53
30.0 7.0 0.71 1 7.04
31.0 6.6 0.66 1 6.57
32.0 6.1 0.62 I 6.13
33.0 5.7 0.57 1 5 .71
34.0 5.3 5.53 1 5.32
35.0 4.~ 0.50 1 4.94
36.0 4.6 0.46 1 4.58
37.~ 4.2 0.43 1 4.24
38.0 3.9 0.39 1 3.91
39.0 3.6 0.36 1 3.t~I
40.0 3.3 0.33 1 3.30
41.0 3.0 0.30 1 3 0 1
42.0 3.0 0.30 1 2.73

STOP TIME 16
55 .0  3 . 0  0 .30  1 1.05
50.0 3 .0  0 .30  1 -0 .06
59.0 1.4  0 . 14  1 -0.19
60.0 0.2 0.02 1 —0.34
60 .3  0 .0  0 . 0 0  I -0 . 39

JUNE 20 , ~~ 917~~~
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- 9 -  ANNEX !

m IEN DLCOMPKL~jSIUN PROF ILE (ME TRiC) - COMPRESSED AIR
54 IE1KIS OF SEAWATER FOR 25 MINUTES
DISCENT AND INITIAL ASCENT RATES SET FOR DIVE CHAMBER
AND TRANSFER SPHERE COMBINATION
CUNT INUOUS ASCENT WITH HOLD AT 3 METRES

TINE DEPTH DEPTH K DSA
(MN) (MSW) ( BAR ) (MBW )

0.0 0.0 0.00 I —5 .81
1.5 16 .7 1.60 1 —5.61
2.5 30.7 3.59 I -5,04
3.0 42.8 4.28 I -4.12
4.4 52.6 5.28 1 -2.87
4.2 54.0 5.43 1 —2 .59
5.0  54.0 5.43 I -1.47
10.0 54.0 5.43 1 4.38
15.0 54.5 5.43 1 8.70
20.0 54.0 5,43 I 11.87
25.0 54.0 5.43 1 14.22
26 .0  36 .1 3.63 1 14.26
27.0 22.4 2.25 1 13.80
28.5 15.6 1.56 1 13 .11
28.7 12.6 1.27 1 12.59
29.0 12.4 1.24 1 12.37
30.0 11.7 1.17 1 11.66
31.0 11 .0 1 .11 1 11.00
32.0 15.4 1.04 1 15.37
33.5 9.8 0.98 1 9.78
34.0 9.2 0.93 I 9.23
35.0 8.? 0.87 1 8.70

- ‘~ 36.5 8.2 0.82 1 8.20
37.0 7.7 0.78 1 7.73
38.0 7 .3  0.73 I 7.29
39.0 6.9 0.69 1 6.86
4 5 . 0  6. 5 0.65 1 6.46
41.0 6.1 0.61 1 6.08
42.0  5.7 0.57 1 5.71
43 .0  5 . 4  0 .54  I 5.36
44.0  5. 0 0.51 1 5.02
45.0 4 .7  0 .47 1 4.7S
46 .0 4 . 4  0 .44  1 4.40
47.0 4.1 0.41 1 4.10

- - 48 .0 3.8 0.38 1 3.82• 49.0 3. 5 0.36 1 3.54
50.5  3.3 0.33 1 3.28
51 .0 3 .0  0 .30 1 3.03
52.0 3 .0  5 3 0  1

STOP T IME 24
60.. 3 .0  0.30 1 1.26
70.0  3 .0  0 .30 2 0.34
76 .0 3.5 0.30 2 -0 . 03


