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ABSTRACT

A unique clinical situation at the EFG Research Institute
has made it possible to collect gas clearance data in man.
Hydrogen gos clearance and saturation in the brain have
been monitored in 22 subjects — twice in 4 of them w i t h  6
— 12 months interval. Each subject has been studied with
:rom 18 to 36 chronicall y implanted electrodes. The T/2
for H~ gas clearance/saturation has been measured from 1 to
76 tih~es around each of the 460 electrodes.

The half time for hydrogen gas clearance/saturation
in the h u m an  b r a i n  may fluctuate between 3 minute and
30 minutes in grey m~~t t e r  and between 6 and 14 minutes in
white matter. Ira the ear—lobes it may vary from 1 to 5
minutes , arid from 2 to 20 minutes in the skeletal muscles.
8% CO2 added to the breathing air caused a drastic re-ductiOn of the half time only in some areas in the brain.
There must be a focal mechanism regulating the blood flow to
various areas of the brain.

The information obtained in these studies should be
taken into account in the development of diving tables for
diving on oxygen/hydrogen. The data may help to improve
the understanding and treatment of decompression sickness
and increase the safety of deep sea diving important to
the U.S~ Navy.

The Vesla on Person Biomedical Monitoring Equipment
has been refined . Four channels of data are modulated ,
mixed and recorded on one track of a battery powered
cassette tape—recorder modified for remote operation. The
unit is fitted in a water tight clam shell , to be carried on
the diver ’s back.

The Vesla on Person Biomedical Monitoring has been
demonstrated to the Navy , to LCDR Call and his group
at El Centro Calif. and LCDR Reid and his group at Point
Mugu Calif.

I
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With the 1~~rine Biomedical Institute , University ofTexa s, Galveston , we have started monitoring of divers in
the Gulf of Mexico. The data from the Gulf and the North
Sea will .be comparable.

The accomplishment under this contract has made us
ready for biomedical monitoring of operational working and
inspection—dives in the North Sea for the study of work—load ,
eu phor ia , mental impairment and the diving reflex to improve
diving efficiency and diving safety.

With support from the directorate of Labour Safety and
the Norwegian Research Council this studies are now in
progress in the North Sea.

I
I
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1NTRODUCT I ON

Th f d I f l  p u t p o ~;e of t~ is contract has been to s tud y
s at ux . at i o n  and c l ear a n c e  t im e  fo r  h y drogen gas in man to
estab1i~ h the half time for hydrogen gas , clearance and
saturation in the brain and the skeleton muscles.

lnvestigationE of biomedical monitoring of divers in
wet—suits has been the second purpose of this contract.

Since 1952 the main investigator has carried out
research in the human brain using intracerebral electrodes
to examine and treat patients suffering from selected
diseases in the brain.

In our laboratory at Gaustad these studies are carried
out as part of depth—electroqraphic/neurosurg ical treatment
of patients suffering from Parkinson ’s disease and other
neurological diseases. These examinations give us unique
opportunities not only to improve the safety of the treatment ,
but are used to aid where thc therapeutic coagulation most
successfully may be applied .

In this way the intra—cerebral studies with the hydrogen
gas clearance technique are unique for this laboratory. The
chronic implantation in the human brain of sensors as well
as the development of a technique by which blood flow changes
of only  two to four m inu t es ’ duration may be obtained , are
new and unique for this laboratory . Preliminary data indicate
that there is a steady fluctuation and change in the blood
flow to the various nuclei and various systems within the
brain.

The invest igators feel very stron gly that the resear ch
described in this report will open up a new area in the
study of the functioning of the human brain and to which extent
m a l f u n c t ion ing in the bra in may be a t t r ibut ed to breakdown
of blood flow.

The multiple focal intra—cerebral blood flow studies
may open up a new area in the same way as the intra—cerebral
depth—electrographic studies opened up a similar area 25
years ago. 

--~~~~ ---- .-.~~~~. - - . - . - ~
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In obtaininq important , needed , basic information abou t
char qer in cerebr,~1 blood I low following neuro~;urgery and
brain oeclpina . These data are u n ique inforHvj .Lion atout
absolute blood flow in diffLy ent areas in the b ra i~ , dur111q the
clinically critical post operative period . Hitherto L~~~

has only boon possible to compute these data indirectly.

Our studies are of practical value for deep sea
diving on the Continental shelf. For divers compression
and dccompressiori time are of great importance. No com-
pression or decompression table for the treatment or manage-
ment of divers can be complete withou t data about the focal
gas clearance from the brain and the effect of recirculation.

Our preliminary results indicate that ‘ half time for
gas c lea rance  in the  b r a in  may va ry  from less than  a m i n u t e
up to half an hour or more, pending the activity of the diver
and location in the brain.

The main investigator with a team from the EEG
Research Institute participated under contract with the
Navy and carried out EEG and EKG monitoring of the divers
topside, during diving, inside the Sealab II habitate , and
during decompression. This early experience prompted the
main investigator to embarke on a long range study mapping
out EKG and EEG changes in divers during shallow and, deep
dives in simulator as well as in open sea dives eved~n hot
water heated wet—suits.

A number of new technical developments had to be under—
taken and operational problems had to be solved to make the
data available on magnetic tape for further advanced
electronic analyzis and comparison.

To stimulate these two studies of interest to the U.S.
Navy , the Office of Naval Research in Washington , in part
supported the EEG Researced Institute ’s ir~vestigation on
gas clearance and saturation as well as biomedical monitoring
of divers.

I -
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A f t e r  p re l  H I n a r y  rie qo t iati era thi s contract N000ii—
72—C—034h wa~ ~~~~ ted en ~~t r c h  1~,. 1572. The cora ‘. a act
was a f t e r , severa l  r e r i c w .11.’; comple ted  on Nov. 14. 1916.
The maim purpo~ v of the contract has been unchanged the
whole Lu te.

The investiqat .i o ri on t.ne saturation and clearance
of hydroqen gas in man wa~ completed with a special report
to O f f i c e  of N a v a l  Research  ira 1976.

The in v e st i ga t i o n  on h~o:redic’~l monitoring of divers
advanced the  state of t he  art of bioniedical m onitor ing in
chamber and opera sea div irq . We c:n today  even m o n i t o r
divers in hot water , he t€d wet—aults down to 400 meter
continousl y for up to ~-4 hours.

With substantial support from the Norwe~ ian Research
Council and the Norwegian Directorate of Labour Safety the
study of divers has now been made the  main task for the
Research Institute with all needed support. The initiation
of the current program was the result of the work carried
out with ONR’s support.

-1

~ 1

I.

_ _ _ _  _ _ _ _.

~~~~

_ _  . 



f r v e.’~~~~~~~~ Ofl5 on Lhr  ‘~a l  u~~~~~ on and  c1 a ran c e  of hy dro~~en

‘Ihe re:~a i1 t: of t. a e n C  stun ics arc summerl7cd he1ow~ ~~~~~~

co~~ 1 C’ c a ‘nur  t one 1 e:.c i

jas rlear;.ince r:’i :;aturatio i n  th~ bra~ n
h~ ve .s:~ .~ t~~ I ~~~

‘ .. — t ’’~ c’~ in ‘~ Cf t
~ C ‘-‘ .1. ’ :~~~ C ~~~ .. I I  ~. ‘.~ L i~~.i • •~ C ri ,~~ cc:t Ia ~~ bee n

-
~ ~~~~~ ~~~~~ ~iC  L~~ :i~~~5i ~~ c i :~~ :-aa ~. ’~ . 3~~’. L c ~:~ca .

,‘, ~~~~~ Ca ~~~~~~~~~~~~~ h ’.’e ~~~,. ~~~~~~~~~~~ ~~~~~~~~~~~~~~
a’~~’ ~~~‘:~ :a r. ’ . ’ .f.r 1 ~o 1~ ~~~~~~~~~~~~~~ .:~~ch ~.-iLb fi~~m 1. t - ~

i 1 . ,  q.’’; ~~~~~~~~~ 1 ~c / j~~5 cic~ .~ alice a~c :asu.:c :a n t : s ~
Tbu : :  ‘

~~/~~ Lca: I.~ ‘a s  c i  -arariac’ SZ: ~ur a t  I s b~~ . n de e: . 1,’ 1. Ya..( $
_ . : . ~ I to 7G L ,~~s :ar u~ IC1 0ac a r..~ 

r 
L h ’~ / j ( - ~0 ci ( ct ’ ’ (y] r” ~

On ’ Fh~ basi oC the I : ~e I r .I t~~r~~ d a L ~ . T/2 f ot’ hyd~-n-—
o t  fl ce ’—: el ~~ r an  .o and sa L u r a  Lio~ b~~s b~ ca L calculi a ted .

— f iu c t :u~~t~ ons in’ th’~ hal f  i ~e f o r  h’.’dr 0—’

co ~~~ ci ear; nce and n .iLnrat~a’ra ha~ barn ;:.tUclJ ed In
re-lot ios to a 0l0~~)~~! arad t:r a s~, c ’nL ch es in theI:)hya i c..loy ir’:’i condi L~~ons Of t i .  .: sub~ e~

The s tud ies  have  been carr i  c-cl out whi le the su’~ject
is u r r str~~iricd ].y ir~j  os a bed or sitt.b rj in a ch03 ~~.

Un der t h i s  procjr~i;’. a we h ave found :

1) Tb.: h a l  :~
- L i r e  for  h ~ro~~ea ~ os clea ’:ri r~ ~ / ~~a H .~~aL io n

in the h~ a . a r i  b ra in  :,~ay ~ lu at~. to ae L ., a 2 s
and 30 rainsLes ~~~r~~’jr~~iLe ~~

2) The h a l f  t ime b r  hyd~ occn gas c1earancc/~~~tur c t l o n
in the hu: a~ n brain  may f l u ctu a t e  boLwoc ’r~ 6 -. 14
r,d nut os  in  ~;hi te m a t t e r .  -

3) F l u c t ua ti o n  in the focal blood f low produces a steady
focal f lu c :t u at i on  in the hal f t ime .~or gas clear--
ance and sa Lur a L i cn ’

~ Indcp en dont .~ in variou s
areas of the brain.

4) The changes in half  time 5s related to whether the
area of tho brain  in qucst~ on is act ive or inact ive .
Just as in ske]etal muscles.

5) I3ccause i t  is hard to control the a ct i v i t y  in the
brain , en extrem ely rigid prot~~OI must he ~hcardcd
to obtain identical data.

6) . There must he a focal  mechanism r e g ul at i n g  the
- blood f low to var ious  areas of the brain.  

- --- ~~~ ~~~~~~~~~~~~~~~~~ - -~~-- —--- .-.- . -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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—/ ) Ch I r 5~~~ i I a: a F)ro d. cr or  f l  u c tu : tIe .:
in ac }i~~i i  L I r e  I e r  (~~~ . . . ; c l c : . .: a a 1 ~ a a i d  ~; t u r a L I : . a .

8) Ch :aa ~~C5 I r a hi  o’.rI  11 a.: La c; a ; ; .  :rL:: of the  i ody
due to Li t .  ~~t i h ’ • c l  ~ e;; i L I c e  ( d U ~ 5. ( IS at i e
C i .  ; t ; n s  l a  Lhe iaJ  t I c  IOL ( J  c i c a L a n a c  and
~~~
.. L a i ;~:tH .e~~

- 9)  ‘~‘h:  h .j l f  l i ; . : for I~~~h .~~~.rt c~ : c i c ar a n r e  and saL- -
u. . Lj a a L I ca r— ] ‘ ‘  v a r - .’ rom I to 5 : 1
arid f r e a  2 . 1  Il in.  i i i  t ic sl:cJel :.:.l rru ,’;cl ee.

10) ~~~~~ CO~ 1*1 to Iha i . a . h ~jct 1~Ir ca~~
.:I:d C

rcJscLi:n ni the Ih ’ ]. l :1: a Icr  :., : u r , . I c .n / c 2 r a : - ._
one-c ’ f ou n d  I n ccr t c ~ i i  r ’ ~~ s in t he- br?]m a. It ace
fou n d to be as sh ort  ~~ h a l f  a a.a~ nu Le- I n cer i.e i  n
105 ions

11) DL’ fereri t e r I c - c t  of  t~l ’ CO2 on cli r ferral . cr cj as c)~
th e -  b r a  I ra~ i la  reciuctj  on or ci ~ac; c was f o u n d  iii
ca r -La in  cer iLra i  a~ car  of th e-  b r a i n .

12) Chang’’s. i n h a lf t~.r:e during p I ye~ cai. and menta l
act i v i L y  ha s been f o u n d .

These stud .ies of lonc; i t u di na l  changes  over ; r:o—
longed r :  indos , hav e added a ccw d ir,,ession to the ~
of h ycb o~cn gas clearance and s a t u ra t io n ,

In the coursa of t h is  program we h ave  f ur t h e r  succ-’
essfully achieved,

13) The m o dific at io n  of the H2 gas clearance t echniçue
developed car ] icr for  use w it h  intraccr cbra l  plo—
t inum o1cctrod~ s in man ,

14) Development of technique for aacasurencnts of half
t ime of U2 gas clearance and sa~ u r a ti on  short epi—
sodes of 3—4 minutes  o u r at ~ on.

15) Found that H electrodes arc inori :.toring gas clear.-’
ance from a ?arcjcr ~vea around the sensor tiian
1 x 4 ruin radio isoto ;~ ’KrypLon sensors.

16) The’ development  of the DY2O 1OS da ta  c~i] lecting
system . for - Lbe i ron i t or i ng  03 h 2 CJ O5 clearance
and s uraaion.

17) Devc-lopncnL c.~f  a co::pu te r  r~ ’.cra : ~ f or h a n d l i n g  of 
*gas satur .  L io ,’clc~arance d a L a .  
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1~~) D :;.: n: ! ;Lbea o~ Lh e me rb f o r  pi  (~~~ ) .. ; cie-a~ e - I V _ a ca rl
: F L W  .. Li . h e . )  h e:.. Lo b a : ~in a~~l.l .b1e o~~1.a.

19) flee cc; ‘ a l ;  oi t h e -  d . i : ~~rr  of L i e -  : ; ix in g  o~
gas ~,.l idi a i r.

23)  fla~..’ ‘~: . i - :  is of L i e  t i c  Se-c :tor  ir iv c ’ivcd  in the
LOX. ; ~ ib  c;e ~ - c i i  ( a .  Two ~.s - r h :  of r:~s-can ( 1$

I ) OhL ~~ . . f l  a 1: 1~~d : i f ~. rci L ’; ef  the C ’ S
m i x t ur e  ci. c h i n  a lo t  ‘ le ,

21) f l e e  tc.c :i;a I cucc f o r  L i a r  ad ; n .’.r ; L r c t i o a a  ~~~~~ 

~ 2 ~ ~ . to
the  

~
.. L:  c d .  faa:.: . . . r ; u~ ~ c Lr :a  ~d r t  t I o n .

I )  V 5 St 1f l .r !:c.~. C hs ’..’r f o u nd  Lhc: I a ; . if  t i re  for
h y b  ‘ .~e-r r a n  !.:ar ~ . r e .  ir a en  Lo be . — 3 r . .i n. for
ULc  us , — 3 a .’ n. fo; Ces , a n-I ~ — 61) 1 . C Q5 Ca.
U’c r — a r c , r j .s _ 

~ t-ucc~cc .rn as c r .  ~~; . *r. s}ioen h a i l  t r y . S La
bc ( ) c ys e j  a , ’ t r ,iin~ eXcc )~. ic r ~ h , e l o t : . i  r . u S c : i a e
~‘ihcra I.t is l a _ s a r i  Lo L e -  u j  to 35 !r: r iu l:cs,

In futa .e ~.tu d i  ‘.. a~ con L~ : 5~~15 j cs  a na l yse  of a s p 1
t o ry  a I r Lo d l ; c ~ va ] Li h a r e - i  Inc Icr rec .l. i . cui&:ic a : S i  ad
or as. pu lc :on ’. r I dc L c r r .  ia 1 1’ ‘ r c :I ;e~ L I e  u p t a k e  ca ;d ci n o r —
on ce -  of Fl 2 in Lho bj :ain a r t  be added .

A un i que el ~n ca~ si t u a t i o n  at  the flul S f lcsear rh
I n s t f t u te  has : ~de it  I D o s r i  b]. e La col lect  t h is  bad J . y
hCC (1~~Ci (J ’Ld o1,..~.: h a .’. f L~ .r c  ± or hydro gen  gas c:1 c; r a r c e
arid saturati or in the brai.ri~ ear -—l obe s  and mur .c cc.

The data  i i  iu st r r r t.e the corap ic> : focal .  changes In
the blood flow in the bra in .

The s tud y has given  us u n i q u e  va 1e-~ b1e h i t s  ‘of in—
forr;a~.ion r e g ar d i n g  h a l f  t ime fo r  hydrogen gas cie~cr—
ance in man .

Thr ? ~n f a rr t ion sh ea r )  ‘I be L a t r ; n I n to  accoent i c
clc’vclc L ..v ri F I F o a n

_Thc_ (1,ç t a  I .  h c J n to :5c13)rovc th e  un r i er e L c.ndiar : cad
t rpru ’.r :c:i ~~ ( ) [  ( ‘ ( V  )1 5e. J o~~ c: . 1: s :.nd nr :a rs .’ ‘
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‘fhc hh H  . y of L’~ i.:v~ ~a . a heal : sav r’ r aJ . L h c r n :orad  ‘j r ;  roe
T h u  dai j er.’. ci a l v i :  an d  d i .  ~n q r i  c~:rac : s hi ~~s bei .:i known
f o r -  a 101 (1 1 ii. - .

A l r e - , d’.’ a n d :  ~d ‘
~‘ ‘ re : 0 :0  d ur  i n -n the build ire of th e

brh :b e acrcn Lee izn.s.r~~ppi river a p h y s : u i . a n  n o d e  a
qoc ( l e : ;e r ip L i  on c~ has 300 people to) ci ~tr’ d to work under
th ;.  L p r - - . . ; er . ‘~~i Li i  r t . a e r  r ;c i  :i cc~cpa . eecci.on and decompress ion
w i t h o u t  :n y  ( :i in i cy .l  Sy p t a r or d i sc o :r ;f or t .  The c;c’ie
p h y s i c i an  dos ::r ib  I in d c L~ 1. how t h e  r ci i i n i n g  50 d the
w o r k ’.lr’ on the pro jec t  expel lenred from d i s c o m f o r t , :.o sen our
decora pi e:;sl or ;— cn ckness , a n umber of th eir :  died .

Wi th the  recen t developme n t on t h e  c o n t i n e n t a l  she l f  t h e -r e
is an i n c r ea s i r aq  n.1ed b r  man to be able to carry  out  work
not onl y in s h a l l ow wa te r  but  at  grea ter  dep ths .

The U . S .  Navy ’ s S a l ah  pro jec t  was a ma jo r  s tep  try ing
to learn  more abou t: man ’ s a b i l i t y  to work and l ive  u n d e r
wat e r  for  a prolonged t i m e .  Ira t h i s  project  the ma in  inves t i -
gat or  arid the  EEG Research  I n s t i t u t e  was re spons ib le  for
the b iomedica l  m o n i t o r i n g  of t he  d ive r s .  The EEG , the EKG
and the  r e s p i r a t i o n  was moni to r ed using the o r i g i n a l  Vesia
biomedical  record ing  u n i t .

Jus t  l i ke  in ear l ie r  s tudies  of j e t  f i g h t e r  p i l o t s  where
si g n u i f i c a n t  changes in the EEG and EKG in response to the
envircf lment  and the workload was encountered , ma rked changes
were also ce-an in the da ta  f rom the d ivers .  Biomedical moni-
to r ing  can reveal the  sub jec t s ’ ph ys iological  and men ta l
response to the task required , the work load/ overload  can also
be assest.  S tudies  in s imu la to r s  can give vaJu ab le  infor-
mat ion  but  the onl y way to learn the  f i r -n i an swai.~ i_ s to
moni tor  the divers  in the e n v ir r n m en t  in which he is going
to f u n c t i o n .

The technical  problems in the biomedical mon i to r ing
of EEG was emphersized by dr .  Carl Schaefer .  “There are
obviously  great  d i f f i c u l t i e s  in ob t a in ing  good EEG records
d u r i n g  extended simulated dives in chambers”.

t
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Tim pi ah J  cm:; ( , )~ n o r ;  I t o r ie s , EEC r d  EKG Iron  d i v er s
ira c ,;r a l t  a’ or  ,.;e t~~d wol . — r u r t ; ;  r a r e  even grc .o I . na ’ , bu t  ca: h a
dose usi r u e  sp ec ia l l y dov ’-lop ed g lue  and w Lar r e : ; ic r ta n t  sc-a l .

S ince  the  i n i t ia t i o n  of the contract in 1972 the Vcr;la
On Person L-iiomcd ic ;ul Monitoring E qui pr : ;er ;t  has been r e f i n e d
and has un d er g o n e  c :ev c-r e  t e s t in g .

In t he  V~ sI a ryc;ta- ’n four c han n e l s  of a n a l o g  d a ta  ar e
a r r a p l i f i  cd , a ; o d u l a t : - d , m i x e d  and recorded on s i n g l e  t r ack
b a t t e r y  p ov icr ed  c asset t e  L o p e — a c e -o r d e r s , m o d i f i e d  f o r  rer ’;a te
o p e rat i o n .  The u n i t s  a re  j i L t e d  ir a a wa t e r  t i g h t  c l a m  sH ar i 1,
which is carried on th e  d i ve r ’ c: hack toge the r  w i t h  the  a i r
bottles. The unit perforrcs satisfactory. See enclosed
repor t .  Ref. 1, 2 , 4 , 10.

For r ec o r d i n g  of the EKG only from divers in chambers
and chamber—opera to r s , the  Vesia  Seatpad has  been m o d i f i e d .
W i t h  the ScaLp ed EKG can be m o n i t o r e d  f r o m  s i t t i n g  subjects
t h r o u g h  the  seat  of t h e i r  p en I S .  R e f .  2 , 6 , 10.

In t h i s  in ves t igat ion we s tar ted  out wi~~b Vesla I
biomedical  mo n i t o r i n g  system.  It was basi ’all y su b m i n iat u r e
f otir channe l  EEG m a ch ine .  It was battery ~~wered w i t h  four

- ink pens , writing on e i g h t  micron thick paper. It was
capable of 45 minutes of recording time - and tolerated 8G in
any direction.

During the ONR contract period the Vesla biomedical
recording system has been redesigned and tested out with
the following new irnpro~?nents.

1. The analog signals are amplified and modulated on 4
frequences.

2. The modula ted  s igna l s  from four  channe l s  are mixed into
one channel .

:, , 3. The four data channels can thus be recorded on any
inexpensive battery powered single track tape recorder.

4. The speed fluctuation , the wow in the tape—recorder is
corrected by a built in 7K HERTZ signal , used for flutter
compensation.

5.. The output of the Ves la unit can be transmi tted by any
-
. 

standard a i r l i n e  radio
- 

I’
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6. 1-’or s f ec’.i r i  pur~ - : ; - c t i ’a~~ I qno  1 1: ~. by a i i  qi ’ iL  e m i t ’ I i  ra;
d .1 ode , ce- ;aa - r  r i  eto  a ] 1. v i  Ic a i. ;; il for  - La ~~. a :..n; 5: ;  on
thr ou~ . a f )( ‘ H  op t  Ic c:..ib. - i  a .  The l i g h t  erail  L t f . n : ’1 diods’
is pl an - cc  i n . ;ir l ” t . i ~~ Ve~ 1a 11 unit.

7. The r e c o r d i n g  of t b ’.. d a i s  on st o r a d . : r d  ca s s et te  tapes Hahas  g - r e a l J  ‘i f a c ’ Ll i t at e . h r aid  ex c i i an ;c- of data , betwc.cn
centers i b a rt e r - a ’; Europe ar id  An’s rica.

8. The- new Ves la  r y :’ ;tem i n c l u d i n g  tcupe— recor dc-: :  is p laced
in  the s;a: e a’s Ic -r t i gh t  ( d a m  she l l  rum ; used dun r a g  Sa~~lab I i .  -

9. Wi th specia l  dove- loped  qiuc and seal from A~ k~~i G u m m i —
vare f- ra b L - I k k  and improved (-lectro technique , it is p o s si b l e
to a t t a c h  the  e lectrodes  to the d ivers  48 hours  be fore
the d ive .

10. W i t h  the Norweq ira Veritas we have a computer program for
e l e c t r o n i c  a n a l y :- . ~c of the  d a t a .

11. For monitoring of 1~KG , from divers in chambers and from
chamber operators the Vesla Seatpad developed earlier
for pilots has been successfully modified .

12. The Vesla Sealcpad makes it possible to record the 6KG
from sitting subjects inside and outside pressure chamber
w i t h o u t a t t a c h m e n t s  of leads th rough-  the seat of t h e i r
pant~ .

The improved Vesi’ II system has been tested out in dives
in the Oslofjord aa- d on the wes t—coas t  of Norway.

In co—operation with the Aker Group for operation in the
North Sea . Bounce dives down to 600 feet have successfully
been monitored. -

The On Person Biomedical Monitoring was successfully demon-
strated to the Navy , LCDR Call and his groups at the Test
Rang e, El Centro , Calif. and to LCDR Reid’ and his group
at the US Navy Missel Test Rarage , Poin t  Mugu , Calif.
Reports enclosed. Ref. 8, 12.
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W i t h  the  M a r  i n c  l i on ,  I ca l  i n n  i tu t u , t J n i ’ ’o r s i  to  c l
Texas , G a l  ye- ; t o n  • ~.‘e e ’~ as tC a m c i : ’  i i~ o~ i f ; ; Cd a
i n  I c i ’ i a :  Gu11 of M-oxico. ‘fhe data f: ciii L i m e  G u l f  s a d  t i n
Sea w i L I  t h en  be co t a p e - i  S i;  C;.

Wi. Lh : :uppor I i ren a t h e ;  Nor  ~-.“-‘q I an  G o v e r n m e nt , the
a of L a h c ;u :  ~i a f u t y  ran d t h e  N orwe-g ia ’:  Resear ch  Counc i.~

s tu d ie s  of i r ’; . ’. i ’ IC ” H.iorl r-nd workirac ; divers during o p er a L ic . : .s
I r a  I c t a r -  N o r t h  ~ a ;  a r e  flOW in pr een: ens  to improve the
e f f e c : t i v c n m e :- s  urd the  a~’fe ty of d ive rs .

Oslo, November 14. 1976.

C.W. Sem-Jacobsen

.
~
. -
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1. Se~~—J~~c u h s c n  , C. Va. , Ka i Sr , K .

“c E-;G AN ti Ek(; RE~ uRD I \; ON STA\DARI) s i i’-t ( ’ ;IJ - : Ti-~i .( ;K
CA S bETi ’I - .. ‘1

The \h - sin Sys tern f or hl at a Coil ( ct. i ra n n i id” IVor I
Wi de t in  L a  E x c l i u i i y e

h~pc r pr e s en  I r d  a t  t h e  1972 T n t  c-ru n t i on a l  Mn- c I i  ny of
the  Pa~’ 1o~- i a n  S o c i e t y ,  O s l o , Sept . . . 1972. ( I n  p r e s s) .

2. S c r n — J a c o h i s e n , C. W. , h l a s h r o o k  , A. II .

“?~ON T TO!( NC OF EEC ~V lTI  I TI IF VhS LA I i  EOt I P—
MENT AN t i  SLA T PAD IN SI~~LLAT OIt S AN D J\J ECEA iTS ”

The 4 4 t h  A n n u a l  S c i e nt i  f i c  M c c l i  nq of t he  A e r o s p a c e
M e d i c a l  A s s o c i a t i o n , La s \cgas , M ay 7 — 10 1973 ,

3. Scm—Jacobsen , C.W., St y r i , O.B.
i i

“MANiPULATION OF EMOTION”
Electro—Physiological and Surgical Methods.

Symposium PAR AMETER S OF EMOTI ON , Karol insk~ Institute ,
Stockholm , June 4 — 6 , 1973.

4. Scm—Jacobsen , C.W., Kaiser , E.

“REMOT E EEG MONIT ORIN G AND RECORDING”

The Vesla System for Data Collection an d
Worl d—wide Data Exchange.

Roun d Table Conference. POSSIBILITIES AND LIM I—
NATION S OF NE Il METH ODS OF DATA COLLECTION AND
ANALYS IS, Marse i l le , September 1 — 7, 1973.
Journal  of EEG and Cl in ica l  Neuro physio logy, Vol 36 ,
No. 6, P. 566 — June 1974.

— S.— ~ *
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Ic . Sem—J acobsen , C. ~-!.

“MEN’FAL AN~) I - } I ’ i’SlC1- ( f l~~C’ ,J.  t - : .:~~i; .(~~::-: !;b r,- , I .
REQU1a<Ea -bN!IL IN ~ -‘d N R ; )  FL ] c ;:iT:~’’

Paper presentc I at the  N !’F() A ciard Confe rer ,c~- ,Soester burg, H o l l a n d , Sep tember 3 — 7, 19 73.

6. Scm—Jac obsen , C.W.

“MONITORING 01’ HEART FA iLU RE vi.;. SEAT PAD 5KG”

A Safe ty  Device for  Commercial A i r l ine r s .
A “Dead Man ’s B u t t o n ”.

-
- Paper presented a t the F l i g h t  Safely Foun dat ion ’s

26th In t e r n a t iona l Air  Sa f e ty  Semina’- , Lisbon ,
Portug al , November 4 — 7, 1973.

7. Scm—Jacobsen , C.W .

“WORKSHOP ON ETHICAL CON SIDERAT I ON 3 IN 1-IYPE R—
BARIC RE SEARCH” - - 

-

Introdu ction to the Discussion.

Proceedings of the Fir st Annual Scientific r-~eet ing
of the European Under sea Biomedic al Society ,
Stockholm , June 13 — 15 , 1974. Forsvarsmedicin ,
Vol. 9, No. 3, 1973. p.p. 382—383.

8. Sem—Jacobsen , C.W.

“SITE VISIT AS A CONSULTANT AND A LiVE DEMON—
- STRATION OF BIOMEDICAL MONIT ORING OF PARACHUTIN G”

The Naval Aerospace Recovery Facility, El Centro ,
Cali fornia , May 1975. Report to Office of Naval Research.

9. Sem—Jacobsen , C.W., Haug lie— }Ianssen , E.

“DORSAL COLUMN & TRANSCUTANEOUS ELECTRICAL
STIMULATION FOR INTRACTABLE PAIN” -

Paper presented at the Seventh Annual Conference
of the Neuroe)cctric Soci&y, New Orleans ,
November 20 — 23 , 1974. - 

-
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‘. .  Zenl—Jace i :5n , C. W.

“i; t ~c r-~c ! I-f~~N I NC OF’ t - ~.\NT I-’AILUR E AN D PiLOT
LOAI )/ OVtd I ~jA1) I ;Y TI IN VESLA S E/~.i PAD ” - - -

It Safety. Device , a Dead Plan ’ But ton  and Overload
W a r n i n g  Sys tern f o r  Co:.-mnn:rcia l Air  T r a f fi c .

)~v i a U on , Space and E n v i r on m e n t a l  r •cedicir ie. ( I n  p ress .)

11. Scm —Jacobs en , C.W. -

“ 1’LF ’CTRICAL STIMULATION AND SELF—STII•~ULAT ION IN
MAN WiTH CEN ON IC iMPLAN TED ELECT RODES” -

- 
IntqrpreLa li~on and . Pitfalls of Result s.

Paper pre sent -ed at the First Inter na tional Conference
on Brain Stimulation Reward , Janrr -en Pharma ceutic a ,
Beerscr , Be lg ium , April 21 — 24, 1975.

12. Scm—Jaco bsen , C.W.

“SITE VI SIT AS A CONSULTANT AND A LIVE DEMON—
STRATION OF B IOMED ICAL MON ITOR I MG WITH VESLA
SEAT PAD IN ALTITUDE CHAMBER” 

..

The Pac i f i c  Missi le  Test Range , Point  Mugu , Cal i fo rn i a ,
May 1975 .  Report to Office of Naval Research.

13. Sem—Jacobse n , C.W.

“ANXIETY AND STR ESS, STIMULATION TO ACHIEVEME NT”.

A Nato Agard Internat ional  Con ference on Anxi e ty and
Stress. Voksen~ sen , Osl o, Norway, June 30. 1975.

14. Sem—Jacobsen , C.W.

“MENNESKETS ARBEIDSMULIGHETER ~A t-IAVBU HNEN” ~
(Man ’s ability and capability for work on the
ocean floor).

Symphosium on Marine Technology. Norweg ian Society
of Chartred Enginee rs. Ceilo , Dece~nber 1—5. 1975.
Norway. (in Not-t-:cgi an)  - 

_ _ _ _ _ _ _ _ _



i Ic . Scm —J acobson , C. 1-.’.

“STULSs R E S P C ;N ~E ANI ) c;-r I.~~;c. TOLERI\WSE IN F IGHTER
PILOTS P U R I N ~; C G MANO UVRF:S ” .

Agard , Specialists Aerospace Medical Panel Meetings,
Copen hagen , Denmark , 5—9. April 1976.

16. Scm—J acobsen , C.W.

“CLEARANCE AND SATURATION OF I-!YDRCGEN GAS iN MAN” .
(with S’ecial Emphasize on the Brain)

Report to Off ice of N a v a l  Research , 1976. Contract
No. N00014— 72—C— 0345.

17. Scm—Jacobsen, C.W.

“ANXIETY AND STRESS’  STIMULATION TO ACUIE \ ’EMENT ’
SAT iSFACTI ON , AN D WELL —BEING AS WELL AS BREAK
DOWN ”.

XX 1Vth I n t ern a t i ona l Congres s of Avia t ion  and Space
Medicine. Johannesburg Republic of South Afric a.
October 24. — 29. 1976. -

I ?
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The m ain invest:~ qator has durihg the contract period , particip~ ted
and presented material ~ t the f o] l o w i n g  m e et i n gs :

1. EEG and EKG recording on s t aedard  s i n g le  track cassette tapes.
The Vesla System for D a t a  Collection and ~;or1d—Wide Data Exchanc~e.

Internation: l Meeting of the Pavlovian Society, Oslo Sept. 1972.

2. Monitoring of EKG with the Vesla II equipment and seat pad in simu-
lators and aircrafts.

The 44 th Annual Scientific Meeting of the Aerospace Medical
Association , Las Vegas , May 7 — 10 1973.

3. Remote EEG monitoring and recording.

Round table conference. Possibilit ies and limin ations of new
method s of data collection and analysis , Marsei lle , Sept. 1. — 7. 1973.

4. A dead man ’s button in commercial airliner. -

The XX1 International Congress of Aviat ion and Space Medicine
• Munic h , Sept. 17 —21 1973.

5. Mental and physiological environmental requirements in manned flights.

NATO Agard COnference , Soesterburg , Holland , Sept. 3 — 7 1973.

6. Monitoring of heart failure via seat pad EKG.
A safety device for commercial airliners.
A dead man ’s button.

Fl ig h t Sa fety Foun dation ’s 26th International Air Safety Seminar ,
Lisbon , Protugal , Nov. 4 —7 1973.

7. Workship on et hical considerations in hyperbaric research.
Introduction to the discussion .

First Annual Scientific Meeting of the European Undersea Biomedical
Society, Stockholm , June 13 — 15 , 1974.
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8. Dorsal column & t r a n s c u t a n e o us  e l e ctr i c a l  st i m u l a t i o n  for  i nt r a c t a b l e
• Pa in .

Seventh Annual Conference of the  Neuroelec t r ic  Society , New Or leans
• Nov . 20 — 2 3 .  1974.

9. Anxiety and stress stimulation to achievement , satisfaction , well-
being and patholog ical behavior.

Nato Agard International Conference. Dimensions of anxiety and str~ s~Voksen5sen , Oslo Norway June 30. 1975.

10. Menneskets arbeidsmuligheter p5 havbunnen.
(Man ’s ability and capability for work on the ocean floor.)

Symphosium on Marine Technology. Norweg ian Society of Chartred
Engineers , Geilo , December , 1. — 5. 1975. Norway.

11. Stress response and stress .tolerarce in fighter pilots durin g 6 G
maneuvers .

Agard , Specialists Aerospace Medical Panel Meetings, Copenhagen ,
Denmar k, April 5 — 9 1976.

12. Navy—wide workshop on high pressure biomedical research ,

Naval Coastal Systems Laboratory , Panama City , Florida ,
Marc h 9 — 11 1976.
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