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RESEARCH AND TECHNOLOGY RESUME 

• I 

31 

brea"'''<~'~ 

in Hyperbar 

Research Lab. 

T .N .... LCDR HC 
~8~tl ]0;., H.D. 

TYPI!!:: 

exposures; var 

USN 

(U) OBJECTIVE: To investigate physiological processes adaptive to 
various . breath ing media in high pressure environments to provide 
bi.omedical support of deep diving operations. 

APPROACH': Studies of long-range physiological responses during 
prolonged exposure to high pressure envi.ronment using available 
telemetry equipment. 

I 

(U) PROGRESS: During 12 days of exposure at 7 atm (700 feet) in 90% 
helium a temporary S-day decrease in vital capacity was observed while 
maximum breathing capacity decreased 38% on the first day of compres-

on without significant alterations during the subsequent exposure 
period. Under the same conditions, a S-day stress response was found 
as indicated in increased blood corticosteroid levels. Moreover, all 
subjects exhibited an increase in alveolar C02 tensions, pulmonary 
and urinary C02 excretion durin[i the 12-day exposure to high pressure 
environment. 

ii. osc COOl! coo!!: 

JI:.PL.ACU EDITION 01' I AUG '4 WHICH MAY •• USED. (Ilem. I 1016 IdlJlltical /1:1 NASA FOrm ll22) 
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Addendum to Work Unit l-fFOll.99.9003 

1/67--12/67 - Pul:il:i.cations 

1. Lord, G. p., G. F. Bond, and K. E. Schaefer. Breathing 
under high ambient pressure. J. App1.Phydo1. 
V21( 6): 1833, NOVember 1966. SHRL Repr:i.nt Report 
#491, 24 February 1967. 

2. Schaefer, K. E; Hetabo1i.c effects during prolonged ex­
posure to high pressure environment. Abstract. 
Fourt·h International Biometeoro1ogica1 Congress, 
New Brunswick, N.J., September 1966. 
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ReSEARCH AND TECHNOLOGY RESUME 

·31 12 

,. 

Naval Submariue 
ro"'\Srval .. Sllbmariue Base· NLon, Groton, Conn. 

06340 

'NO"" D· ' ......... D . G· J ... _.... US· N .. 1I,I'~"'.l~. • _, \,Ift&'".&., ow, 
203-449-3261 AUTOVON 

Per.onuel Branch 
l,o"··itui.ma,rt.11Il Medical Research Laboratory 

PftINCI~"'L: 
ASSOCIATI!I 

abel 

Weybrew, Benjamin B., Ph.D. 
Hester, Ruport, Ph.D. 

TYPE, 

technology 

abel validation of the most efficacioua methoda 
. acreening of officer abel enlisted candidates. for the submarine 

aervice abel for duty, aa divera, Escape Tank Instructora and Se.Lab subjects. The 
emphasis is upon the identification of those characteristics a880ciated with career 
.ubmariuer. abel divers. An: additiouel objective ia the development of mathematical 
model. as well aa computer strategies applicable to theae kind of data. 

AfpROlCH: Uaing aeveral multivariate approaches implementable byexiating 
computer ~ograma, aptitude, biographic, demographic, personality abel psychiatric 
measures are integrated in order to diaclose the most effective method of identifying 
the margiuelly adju.ted candidates for the aubmarine service. Similar approachea are 
implemented to identify abel weight those biomedical· abel psychological factors charac­
terizing tM effective diver and aquanaut. Computer progra ... · applicable to these 
multivariate·models are developed aa needed. 
(0) Thirty publications (from MP022.03.03-902l. abel ••• -9022) now in the 

literature provide the background for thia Work Unit (atart date 
October 1967). Progre!a during this rapos-ting period is along four lines: (1) a 
"cu. tOil-tailored" biographical inventory has been partially validated for enliated 
aubmariuera; (2) the data collection pha.es for three criterion-related studies have 
been completed, one associated with enli.ted qualification, one involving officer 
retention and the other pertaining to officer leadership; (3) a search of the litera_ 
ture pertaining to various aspecta of the diver abel aquanaut programs nears 50% 
completion; and (4) a Navy-wide Work.hop on Personnel Selection was conducted. ·The 
proceedings o.f this meeting are being prepared for publication. 

, oso COO!; 

DT 1 
• PARTICIPATION 

GaR 43 
I!:QUIPMII!:NT 

REPLACES EDITION 0 .. 1 AUG 15. WHICH MAya. USED. J to 2(1 
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Addendum to Work Unit MF022.01.02-9004 

1/67 - 12/67 Publicationa 

Earle, J. H. & He.ter, R. Tattooed Sailor.. Some Sociop.ycho1ogical 
Correlate.. Military Medicine !1! (No.1) Jan. 1967. 

Inman, E. E. Per.onality A ••••• ment through Utilization of Reapon.e 
Set. ~. Gen. Paychol. Sep. 1967. 
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,. 2.,GOVT A.CCI;::~ION - 3, AGENCY ACC<:::>SION !RSPORT CONTROL SYMBOL 
RESEARCH AND TECHNOLOGY RESUME OO-OI&ECAR)636 

4. DATE OF RESUME 5. KIND OF RESUME 6. SI!;CURITY 7. REGRADING 8. REL.EASE LIMITATION 9 •. L.EVEL OF R,ESUIIiIE 

31 1267 D. Chang .. 180467 U., 
"" 

MIA GA A. !fork Unit 
loa, CURRENT NUMBER/CODE tob •• PRIOR NUM&ER/.cODIii 

622120UI MP022.01.03 - 9006 RoOf! 
".me·'A Study or Ru_n Pactor. alld Their Relation.hip. ,,0 "e.pon-.. y."eJl JSxxec"1vene •• 
In Submarine ,.nd Anti-SUbmarine warf.re ' , 

u:. SClrlNTIFIC OR nCH. A.REA 013400 Paycl\ololY; 13. START DATE 14. CR'T, COMPL.. DATE 15. FUNDING AGENCY 

007500 1!Pll' 009400 M/JI rel. tiona 07 67 RIA DIIO I 
' •• OKU"UK •• M.THOO 17. CONT~ACT/GRANT •• DATE' " . RESOURCES EST. •. PROFESSIONAL b. FUNDS (In thov •• ndB) MA 

C. In-house b. NUMBER: RIA PRIOR FY 67 6 60 
• c. TYPE: . d. AMOUNT: CURRENT FV 68 6 69 

'9. G.OV·~ LAB/INSTALLATION/ACTIVITY I I 20. PERFORMING ORGANIZATION l I 
NAM!!, R.val Submarine Medical Center HAM". Ru_n Pactor. Branch 
ADDR!!SS: _ . 

JlavS ... bB ..... Groton" Conn., 06340 "DR""SubmariOf! Medical R.e .... rch Laboratory 

A!!SPolI".DIVoI OOPPNBR , Gerald J •• CAPI', Me, .USN 
INpvA~:~II~~I?RSMoeller, Dr. Geor,e 

ASSOCI AT!!: R.yack, Dr. BerJard L. 
."L, 203-449-3261 AUTOVOJI 746-3261 nc, 203-449-3668: 746-3668 TYPE: D,R 

I. TECHNOLOGY UTII •• IZATION 22. COORDINATION 

Performance St.ndard- MIA 
23. KEVWORDS (U) _ Proficieacy .a.urea; weapon .y. e .. effecuv .. ne •• ; Hu.n NC~or.; Tr.1n1ng, 
technology; Performance .tand.rd • 

... (U) OBJBCTIVB: To incre .... the efticiency of the we.pon .y.te. co .. 1 .. ", of SSl: 
submerdbles. The objective of the pr ... ent inve.tigation i. to (1) develop and 
evalu.te technique. for Jlea.urellll!nt of crew perfor_nce in ASIt operation.; (2) coll .. ct 
normative d.ta for ••• e ..... nt of crew re.dine •• for AS!f operation.; (3) identify .jor 
.ources of crew v.riability in .tt.ck center operation rel.ted to organization, 
trdning, .nd equiPlllentdesign; .nd (4) reco_nd evalu.ted change. in organization, 

"\raining, .nd equipment d .. sign. 
~S. (U) API'IlMCH: The project will be conducted in the followinS pIIe.e. (1) Bvaluation 
of e",i.ting sy.te ... through .iJlul.tion .nd on-board .tudy withrefer .. nce to--c..-uni-
c.tion Unk., n.Ure of infor .. tion input. snd output., infor.tion proc ... sing 
require ... nt •• • ource. of error in infor_tion proce •• ing .nd tran.mi •• ion, .nd 
e.tablishJlent of criteria of effective perfor .. nce; (2) Continuation of th .. precedias 
with eapha.i. on--greup proce ..... , deci.ion .king, ri.k t.king, .84 per.eanel reiated 
v. ria ble. ; (3) Medel building .ndlabor.tory eva luetin of hypothe .... developed 
through .imul.tion; (4) Simulation to te.t new technique., .dditio .. l l.boratory 

"studies to be conducted .illultaneously, •• required; and (.5) Pinal valid.tioJl d.ta 
coll .. cted .t .e. during ASIt exerci.es, .nd development 01 specific r.c .... ndatio .. fOI 
reduction 01 tr.ining rf!CluireJlent. through t •• k reorganiz.UolI ... iaprwe_nt .1 

• 

, training. 
~6. (tI) PROGtlBSS: The .jor portion of data collection in Pha.e I has been co.p1eted. 

An interiJl report .uMMarizing finding. to d.te .nd eutUning .t .. p. r .. quited to 
cOlllPlete this _rk unit i. in preparation. 

,<U. COMMUNICATIONS IECURITV ... 29. OSD CODE 130. a;OGET ~ODE 
0·' gg:ng a;LATIO I%l~' nZ:ATID I All 
31. MISSION OBJECTIVE 32. PARTICIPATION 

GOR 43 I DR ClIO $69,716 
n. RI!QUI!ITING AGENCV 14. SPI!:CIAL. I!:QUIPMI!:NT 

KIA R/A 
as. EST. ~UNDS(I" Iho" •• nd.) , 

I RIA 
CI'Ytl 

'ORM DD, Ho ... 1498 I1I!P A L CII EDITION 01' 1 AUG It WHICH MAY .I! USEO. 
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AddenduM to Work "nit MPQ22. 01. 03 - 9006 
1/67 - 12/67 Publications 

\tyack. B. a"dMoeller, G. BxperilH"tal Deal", for Collec.ti •• of lIas.liee 
Data on the MlC113, Mod 5 Pir. Co.trol Syateoi aod Su...ary 01 \tea.arcb 
Pro,raM (n). OONP(Workin, paper, WSB pro,raM) 
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RlSEARCH AND TECHNOLOGY RESUME 

- 9007 

Te.a Inter.ctioa in Man-Machine 

C.· In-~u.e MIA 

HavalSubaarine 
hO··· ........ "SubB.ee. Groton, Com. 06340 

..... ,V··DlJPPIII!R Ger.ld J., CAP,f, M:., USN 
AU'l'O\'ON 746-3261 

MPo22.03;03 - 9014 

NIl. DIIO 

ORGANIZATION B'r.~h----L.--~1 
Hu_n Pactor. 

Medical Rese.rch Laba •• 'tft.,vl 

1'":1:Th~'::;1r·~~l1er. Dr. Geor,e 
I Dr. Benard L. 

TYPE, 

;cii;;el __ ent'of trainin, tecllJlqiu1!8 for men ... ilnedto .uch te.t •• Re,lIl~rchl 
.Uell1lt. to' prOYidelnforaU.n on the ny .... 11 ,roupe functi.n. and on the 
which coatrol iDdi.idual perfor_nce .s aeabera of • t •• t Iroup. 

APPROACH, St~ie. .re conducted of individu.l .Dd ,roup perfor .. nce im a •• riot·.1 
of te.k... C~ri •• n of perforance of inclividual. and Iroup.· directly .nd Viia'~o::::!~ 
of Iroup iaterection.re u.ed to elucid.te the factor. affectinl Iroupe of per 

CO) PROGRBSS' To upd.te a •• il.ble biblio,raphie., •• urvey of the .recent liter.ture 
(1959 to pre .. nt) on croup .nd indbidu.f perforance na undert.ken. Proce .. in, of 
data on hancl is inprogrea.. Anew procedure for recordinl .nd c1 ... Uyinl ob.en.­
tiona of interper.onel c..-unic.tion. in • ai.ul.ted oper.tional .y.te. n. dev~loped 
JlftluaUon of, thi.proc:edure la in progre... . . . . 

I 0" AUG" WHICH MAY II!: USi!D. .(Item. 1 to 26 Identical to NASA Form 1122) . 
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Addendum to Work Unit MF022.01.03-9007 

1/67-12/67 Publications: 

None. 
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• 
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RESEARCH AND TECHNOLOGY RESUME 

31 . 

. C. N/A 
TYPE' <I. AMOUNT: 

"ME, .. Naval Submarine ~'di:CaIlCeiiitiirL-.---1I~:~' 
.00 • .,. Naval SuBase NLon. Groton, Conn. 06340 Medical Research.Laboratory 

,"DO'., DOFFliBR. G • .J., CAPT, !«: •. USN 
h.".,n~-449-326l AIlTOVI»I: 746-3261 

Criterion Hathematical 

Hester. Ruport. Ph.D. 
Weybrew. Benjamin B., ph.D. 

746 -3828 TV." DN 

TECHNICAL OB.JBCTlVB: to identify and evaluate the major factors affecting the 
proficiency and adju8tment of the submariner as an integral part of the submarine 
viewed as a complex weapons system. An additional goal is to examine different 
technique a of proficiency and adjuatmeftt criterion development by use of mathematical 
modeling and dmulation approaches. 
(0) APPRQ,\CH: Th.e program of this unit is to study aubmariner and diver proficiency. 

~uaed broadly to include individual and team performance a8 well as aaaea.ment of the 
men's psychiatric status as indicated. Where applicable, systeme ~nalytical 
technique.· are used to inveatigate the performance effectivenea. of the man inter­
acting with the complex machine. In some instancea. deacriptive and/or formal 
mathematical modela are con.tructed. A variety of psychometric and clinical 
p.ychiatric technique. are used to delineate the etiological factors for psychopath­
ology occurring uDder submerged conditions. . 

(0) PROGBBSS: Seven publication. (from MF022.03.03-9024) provide the background 
this Work Unit (start date Oct 1967).. During this reporting period, the focus 

bas been in three. 8OIII8wbat overlapping. directions: (1) a search for the major 
factors accounting for indiVidual differences in the quality of a submariner's 
adju8tment (both officers and enli8ted men) to submerged conditions. (2) an &xanrina­
tion of the background and personality differences of Submarine HIIdieal· Officer •• s 
compared to a matched group of non-8ubmarine Medical Officers; and (3) the develop­
ment of mathematical modela·relating criteria of weapons 8ystems function. to crew 
performance within the 8ame system. 

• PAFlTICIF'ATION 

GOR 43 

N/A 

REPLACES EOITION O~ 1 AUG &4 WHICH MAY BE USEO. 1 to 26 Identical to NASA Form 1122) 
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Addendum·to Work Unit MF022.01.03-9008 

1/67-12/67 Publications: 

lUag_brun, S. C. In Search of an Identity. Archivea 2.t Paychiatry. 
March 16, 1967, 286-289. 

Satloff, A. Psychiatry and the Nuclear Submarine. Y!!!:. d,. PIIYchiat. 
Oct. 1967. 

• 

• 
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Rt!SEARCH AND TECHNOLOGY RESUME 

62212012 

•• DIITI!:, 

·C. In-House' NUMBER: N/A 
• TYPE, d. AMOUNT: 

Naval Submarine Medi 
·'·· .. "Nava I Submar i ne Base New· London 

Groton,Connecticut 06340 

'NO'Y., DUFFNER, G. J., CAPT MC USN 
203449-3261 Autovon 746-3261 

ORGANIZATION 

Special Senses Branch 
Submarine Medical Research Lab. 

I'::~~':,m:,'" Smith, Mr. Pa.ul F, 
I Wei fzman, d 

203 449-320 Au to ON 

The purpose of this work is to examine significant changes in the 
Special Senses (Visual,· auditory, kinesthetic and vestibular sensitivity) observed 
under conditions of acute environmental stresses (deep diving physiological stresses) 
and to develop stress-sensitive tests for predicting performance in undersea tasks. 
Numerous studies have demonstrated that exposures to physiological stresses similar 

"to thoseexpE'c t.ed to be encountered in underwater envi ronments produce marked al ter­
ations in th~ functioning of the special senses and must therefore be studied in or 
to maximize booh the safety and performance of men working in the sea. 

2S. (U) APPROACH: Physiological change associated with unusual environments as the 
atmosphere breathed, pressure, cold, fatigue, etc., will be measured by: I) physiolo­
gical measures of the eye such as retinal photographs and intrao~ular pressure, 2) 
sensitive changes in auditory sensitivity. Significant changes occurring under any 
environmental stress will be measured in submarines, pressure chambers and underwater 
with an eye to determining which se·nsory tests can be used as rei iable .indicators of 

hysiological stress and as a warning of more serious disability to come. 

26. (U) PROGRESS: A visual test battery lias been selected and cal ibrated for use in 
the pressure chamber and for assessing the effects of C02 on visual performance. Data 
has been obtained on the effects of AN/SQS-26 sonar transmissions on free swimming 
divers. Appropriate safety standards have been proposed to COMNAVSHIPSYSCOM. Under­
water threshold data have been obtained. Two reports on "Underwater Hearing in Man" 
are in preparation • 

000. 

AEPl,.IICES EDITION 01'" I AUG S4 WHlell MAY BE USED. (Jt~. 1 to 26 ldenlle.l to NASA f'OIm 1122) 
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Addendum to Work Unit MF022.01.04-900;i 

1/67-12/67 Publications: 

None. 
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RESEARCH AND TECHNOLOGY RESUME 

In-House 

D. 

MUM. lit' 

TVPE: 

4-

N/A 
d. 

Naval Submarine Medical Center 
Naval Submarine. Base New London 
Groton, Connecticut 06340 

" .... , , DUFFNER, G.J., CAPT MC USN 
203 449-3261 Autovon 746-3261 

I ORGANIZATION 

Special Senses Branch 
Submarine Medical Research Lab. 

Kinney, Dr. JoAnn S. 
Auto 746-386km, ON 

itoring, vi ilance, detection, safety, selection. 

(1) that vari ous sensory ab iii ties requ ired in· the opera-
tion a rine or in diving are fully uti Ii zed for optimum human performance, 
(2) that technical means of presenting information are consistent with physiological 
I imitations and <!,apabillties of the human sensor, and (3) that the environmental 
I imi ts conduc i ve to safety for the. senses are set ,and not exceeded • 

. '00' ... · J'-- -'" 
U) APPROACH:" Existing conditions aboard submarines are surveyed and evaluated with 

respect to hurnan perceptual capacity. Behavior is measured in monitoring situations; 
reasons ,for d~ection failures and performance decrements are sought in order to pro­
vide remedies 'or training procedures to eliminate human error. Safety standards are 
assessed and recommendations for improvement made. Selection standards are continu­
ally reevaluated with respect to oper,ational needs and conditions • 

. U) PROGRESS: Inspection tours of aircraft carriers and "Underway Night Replenich,na,.tl l 

Supply ships were carrjed oU,t. Analyses. of night nghti.ng, problems on aircraft 
hanger and flight decks, of I ighting requirements for fork I ifts, and of UNREP night 
operations have been written. Study of ocular fatigue, discomfort or pain due to 
use of efectro-optical aids is underway. Apparatus and procedure for experime'nts 
on visual search and display monitoring are completed. Studies were completed or 
under way on high-frequency audiometry, tonal masking of sonar signals, noisy radio 
code, localizing sounds in space, and Sonar operator selection and vigilance. There 
are four reports in preparat ion. 

OSD CODe: 

AR 
32. PARTICIPATION 

ON NSL & DC ,000 
NT 

REPI.ACES EDITION OF I AUG 14 WHICH MAY 81E USI!:D. (Item. J to 26 IdentlCIII to 

13 



Addendum' to Work Unit MF 022.01.04-9004 

1/67 - 12/67 Publications 

Luria, S.M. Effect of width of movement of a masking stimulus at constant. 
target separation. J. Opt. Soc. Am. 57, 273-275, Feb 1967. ~ 
Memo Rep. 67-3, 11 Apr 1967 

Luria, S.M •. Color-name as a.function of stimulus-intensity and duration. 
Am. J. Psychol. 80, 14-27, Mar 67. NSMC 494 of I May 1967. 

Kinney, Jo Ann S. Color induction using asynchronous flashes. Vision Res. 
7, 299-318, Mar 1967. ~ 496 of 26 May 1967. 

Kinney, Jo'Ann S. Degree of applicability and consequences of inappropriate 
use of units of light. Applied Optics, 6, 1473-1477, 1967. 

Wei tzman; D.O. and Jo Ann S. Kinney. Appearance 
spectral stimul i in the central fovea. 
1967. ~ 502, 23 Oct 67. 

of color for small, brief, 
J. Opt. Soc. Am. 57, 665-670, 

Booker, R.L. and Luria, S.M. Aircraft carrier hangar deck lighting. Phase I. 
ANNADIV NAVSHIPRANDCEN Report 2446, Oct 1967. . 

Kinney, Jo Ann S. Induced colors seen by a deuteranope. J. Opt. Soc. Am. 
57, 1149-1154, 1967. 

Myers, C.K. An evaluation for use in audiometry of the noise attenuation 
of three types of circumaural earmuffs. SMRL Memo Rep. 67-1, 
of 23 Jan 67. 
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RESEARCH AND TECHNOLOGY RESUME 

v lsi on, Aud I tory Convnun i cat Ions, and Or I entat ion. 

013400 008800 Lift 
•• DATE, 

HUM'EII!: 

TVPE! 
. C. In-House 

d. AMOUNT: 

. Nava I Submar i ne Med i ca I Center 
1",.""" Naval Submarine ·Base New London 

'. Groton, Connect i cut 06340 

t 

ORGANIZATION 

NAM!I' °IS h 
AOt;lIIlI:lI, Spec I a enses Bran-c 

Submarine Medical Research Lab. 

ntation; deep 

To devise methods of improving the abil ities of divers to function 
underwater, to optimize sensory performance, ability to orient. themselves and communi 
cate with each other· and with the surface; to explore methods of improving skills and 
equipment necessary for undersea performance • 

.. (u) APPROACH: PhYSical stimul i transmitted through water rather than air are dis­
torted. This work-unit aims to identify resulting problems and measure any impair­
ment of the senses underwater. The means of solving sensory problems will be sought 
and cr iter i a for opt i rna I use of the' senses developed. Stud i es of ,underwater hear I ng 
and vision, analyses of helium speech and surveys of underwater convnunication systems 
will be done and calibration techniques developed. 

PROGRESS: Visibil ity of various colors has been measured in water of varIous 
clarities under natural light and recommendations for visibility and camouflage 
made. Work is being-extended to artificial underwater I ight sources. Estimates of 
size and distance and stereoscopic acuity have been studied underwater and compared 
with performance in air. Work is continuing on adaptation to underwater vision. 

Underwater hearing thresholds, helium speech and pressure-chamber noise .have 
been studied and cal ibration techniques for underwater sensory studies developed. 
A program to study underwater verbal communication has been organized and we are 
helping USN USL to develop an underwater communication system. 

OSD 

D" 

N/A 

ACPl.ACES EDITION 0," I 84 WHICH MAY IE USED. I 1o 16 idflflHNl to NASA ,Form 1122) 
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Addendum to Work Unit MF 022.01.04-9005 

1/67 - 12167 Pub! Icati(ms 

Kent, P. ·R. Vision Underwater. :Am. J. Optom. & Arch. Am. Acad. Optom. 
43, 553-565. Sep 1966. ~ 498 of 22 Jul 67. 

Kinney, Jo Ann S., and J. C. Cooper. Adaptation to a homochromatlc visual 
. world. NSMC 499,·28 Jul·67. - "/ . 

Lurl" , S •. M.,J.A.S. Kinney anc! S. Weissman. Estimates of.size and distance 
underwater. Am. J. Psycho!. LXXX #2, 282-286, June 1967. 

turia, S.M., J.A.S. Kinney and ·S. ·Weissman. Distance estimat"es with "filled" 
and "unfilled" space. Percept. Mgt. Skills, 24, 1007-1010, Jun 67. 

Kinney, J.A.S., S. M. Luria, and D.O. Weitzman •. Visibil ity of colors under­
water. J. Opt. Soc. Am. 57, 802-809, 1967. ~ 503 of 23 Oct 67. 

Sergeant, R.L. Phonemic Analysis of Consonants in Helium Speech. J. Acoust. 
Soc. Amer., 41, 66-69, Jan. 1967. 

Smi t.h, . f.. F. Underwater test fac iii ties for sensory research: A report 
of an exploratory conference. NSMC Special Report 67-5, 19 Apr 67. 
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RfSEARCH AND TECHNOLOGY RESUME ' 

3112 67 

62212012 

NIA ,. 

Naval SUbmK1Da MI:cirC8'lc5eiitl;t------:-1:::!~, Peraoone1 ~:~e,ar.=1;-Biiii~~--L--~i 
Navai1 SuBa .. NLon. Groton. Coon.0634O 1'·'''"'SulbmarJLne Medical Reaearcp Laboratory 

IHOIY.I D~. G. 3., CAPT, IC, USN 
,203-449-3261 AUTOVON: 746-3261 

I,"VII"."', •• Weybrew. Benjamin B •• ph.D. 
Parker. J_. W •• M. S. 

746-3828 m <, DN 

to hyperbaric 

and .tudi .. de.igned 
.tre •• or. found in the .ubmarine,environment; (2) to 

the procea .. a accounting for difference. in stress tolerance; (3) to 
a.certain the effects of .tre •• upon perceptual. emotional and performance proce •• e.; 

(4) to develop method. of prev.nting or alleviating acute .tre •• reactione. 
APPROACH: The ·cle •••• of submarine etr •• sora faeu.ed upon are confinement. 

higb ambient pres.ure and exotic ga.eau. conditions and "paced learning" • 
Polygraphically r.corded pettern. of change in indic •• of autonomic nervoue .yetem 
functione, are' ••• umed to be ODa u.efully valid claa. of predictor. of .tre •• toler­
ance. Laborat6ry .tudie., involvin8 .lectroenc.phalographic tracing' (and other 
mea.ur •• ) and u.ing B.cape Tank lnetructore and Submarine School candidatee a. sub­
j.ct. are conducted in thl decompre •• ion chamber. and oth.r .pace. provided. 
Operational .tudie. are .lao conducted during prolonged .ubmergence. the emphed. 
being mare upon 'ymptomatology rather than bioelectric indice •• 

PROGRBSSI Nineteen publicatione (£rom MF022.03.03-9023) provide the background 
thi. unit (.tart date Oct 1967). The '-diate focu. i. upon the broad problem 

area of the effect. Df .tre •• upon probl .... 01ving abllitie. and upon au.tained 
vigilanc.. the inetrumentation to te.t the foriler being LOGIT (Logical lnf.r.nce 
Te.t.r) and to t •• t the latt.rbeing RATBB. (Re.pon .. Analy.i. T •• ter). Decrement. in 
indicant. of the .ffect. of .tr •••• at pr •• ent impa.ed pacing and di.traction .tr •••• 
Coapl.ted during thi. r.porting pe~iod are two .tudie. involving LOGlT and RATER and 
d •• igned to provida ba •• -line information for future studie.'aimed at the aeeea.mant 
of the behaVioral effect. of prolonged exposure to hyperbaric and .xotic gaeeoue 
condition •• 

. PARTICIPATION 

REPL.ACE$ tOITIOH 01" I AUG 14 WHICH MAY III! USED. (It$t1l. 1 to 26 Iden~Jelll to NASA Form l.tl1). 
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Addenaum to Work Unit HF022.01.04-9009 

1/67 - 12/67 Publications: 

Parker, ~. W. The Re8ponse Analysi8 Tester QlATER) and Logical 
Inference Tester (LeGIT): I. Some preliminary findings. 
!!§! SubM8dCen Report 487. Feb 1967. 

Weybrew, B. B. 6 Stark, J. E. P8ychological and Physiological 
Changes Associated with Deprivation from Smoking. ~ 
SubMedCen Report 490, 23 Feb 1967. 
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R/!SEARCH AND TECHNOLOGY RESUME 
I. 2. ~OVT A1;;C:;I!SSION • AGENCY ACelEUION . ~.POltr CONrROI. .,..,801. 

DD ·DUE<AR)6l.6 
4. DATE OF RESUME 15. KIND 0' IfI!:SUMI! , SIf:CURITV 7. REQRAOINO . . 

e. LlltELIEASE L.IMITATIOH lI~ L.EVEI. 01" ~ESUMI!: 

3112'67 D. CIIa nlre 31 12 66 • .u .1/, H/A A Work nnU, 
la.. CUft"ENT NUMBER/COOIl 10b. ~IIIIIOIit NUM.,I:'VCOOI! .. 

62212012 MP022.03.03 - 9010 61245012 .005.04 - 0056 
11. TITLE: 

(U) Computer Pc.ua_inE for Solution of· DecOlllPrea8ion Bauations 
(n. SCIENTIFIC OR TECH. ALllte;A 016800 Tex:l,colDIY .~' RT DATI! . 14. CRIT. COMPI.. CI~T'I! 115. prUNDING AGENCY 

004200 COIIIpU ters 01 64 M-""O"'N.r:'L-+-..I!! DNO!!o!.._..l... I..,...-l 
~ PRQCURE. METHOD 17. CONTRACT/GRANT •• DATil lS. RII!:SOURCES Ii!:ST, •. ~ b. FUNCS(11! tholl,,"d.) 

C •. In-house '. " •••• , H/A ~p.:,,::o:'·::'>V~ __ ";~II.L+ __ ~lL ___ -1 ___ ·'L_-:-_-I 
e. TYPe:: d. AMOUliT, CURRENT 1"'1' AR n " 

'II. GOV'T L.AB/INSTAL.L.ATIONI' ACTIVITY I I 20, PERFORMINO ORGANIZATION 

'------"-----1 NAMEI NAME: 

ADDRESS! Haval Submarine Medical Center .DD' .... Ifu .. n PactOI'S Branch 
IfavSubBase, Groton, Conn. 06340 Submarine Medical Reuarcl) Laboratory 

..... "DIV.' OOPPNl!R, Gerald J., CAPT, .Me, USH 
n,,203-449-3261 AUTOVOH 746-3261 

INVI:STIOAToftsMoe11er, Dr. Geor,e 
~IIUNCI~AI.I 

ASSOCIATal 

m.203-449-3668: 746-3668 TV>'. DH 
I. TECHNOLOGY UTII,..IZATION 22. COORDINATION 

Divin, Treatment of Deco~ression Sickness H~ 
n. KOV"O"'''(II)' Decoapre.sion equations; cOlIPuter pro,ra.(llin,); divin, tables; dec • ..,res-· 
sion eXperimental dives' BDU' test dives· continuous a-c;n+. n_+.;" 
,,~tJ) OBJBCTIVB: D .. elopment.1id use of computer prop' .... for solution of 
decompressIon equations. Programs .re used to eva1u.te, or p~an specific dives, aDd 
to prepare diving tables • 

.. ·(U) Program. are written with sufficient flexibility to perait cOllPUtati.n 
of i.on with variation in h}'Potheais about the fundaaental process of 
decompression. Values computed are .compared with results of experilllltntal divea, 
conducted at !!!!![, to determine validity of hypotheses ulider teat. 

",(U) PROGlU!SS I Program STANOIVB e~l.yed to provide theoretical cOlIPutaticms to SJIRL 
lII!dical officers. Joint report with CAPT J. Robertson, IC, USNR (Brookhaven) on a 
program to compute theoretical minimum time continuous ascents in preparation. 

(27. COMMUNICATIONS SECURITY 28. 29. osc coDe 

0·' gg=ifg ~;I.AT!:D If] b. ~[ATED DT 
I. MISSION OBJECTIVE :112. P"RTICIPATION 

IJ. REQUESTING A!3ENCY '4. SPECIAL EQUIPMENT 

MIA If/A . 

I 
(TIS. EST. FUNDS (In thou.ends) 

~Iv~ 
DO tN~~MII1498 REPLACES i!DITtON 6(" I AUG 64 WHICH MAY.E USED. (Item. 1 to .26Identlc.' to NASA FOrrfll1:l.2J. 
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Addendum to Work Unit MF022.03.03~9010 

1/67-12/67 Publications: 

None. 
• 

• 

" 
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RlSEARCH· AND TECHNOLOGY RESUME 

31 12.67 :31 12 66 U N/A GA UNIT 

.03.03-9025 SAME 
Escape 

•• OATil 

d. 

. Naval Subma'rine 
I"'··.···· BOx, 600,. NavSubBase 

qroton, Connect.tout 06340 

Military OD,er"tto'runffiiiiiCll-'---:-I 
.\,,' ••• ,n. Submarine Medical Research Lab. 

' •• 'V,·WFFNER,. G.J. ,CAPT, Me, USN 
AUTOVON: 746-3261 

of equipment that are offered for improvement 
of submarine. habitability and offer an avenue for publication of 
prepared by junior medical officers for fulfillment of that part 
for qualification as Submarine Medical Officers. 

of various aspects 
the 'series of papers 
of the requirements 

25. (U) APPROACH: Evaluation and testing of new equipment is carried out (In 

1"'>pE.ra,ting submarines and 'in high pressure chambers within the laboratory. .Further 
support is given to studies related to submarine atmosphere control and related 
closed ecological environments on either an operating ship or under controlled 
laboratory conditions. 

1 ~2p6~'rat(U,~,)d,;P~RO~GRES~~S~:. Studies underway ~der this work unit include: (1) Nine manually 
pulmonary resuscitators used. abcard submarines for ventilatory capacity and 

shelf life. Materials in these instruments readily oxidizes on submarines rendering 
them useless in relatively short periods, (1-2 yrs); (2) Development of a small, high 

SUre operated aspirators which are not effected by changes in ambient pressure, 
is light an4 compact; (3) Shipbcard analysis of diesel submarine,atmospheres to 

determine if potential hazards exist; (4).Several individual microbiological studies 
on submarines; (5) Reports in preparation on stUdies of the pulmonary. retention of 
trace hydrocarbons in sUbmarine atmospheres; (6) Review of report concerning the. 
relationship of atmospheric hydrocarbcns and liver function studies. 

rrr 1 
• PARTICIPATION 

DN MDL $5,000' 

REPLACES EDITION 0' I MAY ell: USED. I to 26 to NASA Fot1ll 1122) 
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Addendum to. Work Unit MF022.03.03-9025 

1/67 - 12/67 Publications: 

. Oeer. B. R .• A Ouidefor Conservative Therapy Aboard Fleet Ballistic Missile 
Submarines. SMRL Special Report No. 67-12. 11 October 1967. 

Linaweaver. P.O .• (lJ) Advanced Diving System.Tria1s. SMRL Special Report 
No. 67-1. 5 January 1967 (Conf.). . 

Linaweaver. P. 0 .• Toxic Marine Life. Military Medicine. 132:437-442. Jurte· 
1967. . . 

Pub1ow. D.G. Acute Radiation Injury: A Review of the Pathogenesis. Clinical 
Course and Treatment for Submarine Personnel. SMRL Special Report No. 
67-11 •. 8 September 1967. 

iVan Genderim. L •• Study of Air Embolism and Extra-Alveolar Accidents Assoc­
.iated with Submarine Escape Training 1956-1966. SMRL Report No. 500. 11 
August 1967. . 

Waite. C. L. eta1. Cerebral Air Embolism: 1. Basic Studies. SMRL Report No. 
493. 18 April 1967. - . 

22 

, 



• 

" 

RESEARCH AND TECHNOLOGY RESUME 

31 Change 31 12 66 

62212012 • 03. 03-9027 

(U), Buoyant Free Escape 

survival 

•• DATal 

NUMBUI N/A 
TYPe-, d. AMOUNTI 

Naval Submarine Medical Center 
]","'~.'" BOx,600, NavSubBase 

Groton" ,Connecticut 06340 
"OIV" DUFFNER, G. J., CAPT, MC, USN 
203~449-3261 AUTOVON: 746-3261 

Underwater 

N/A GA A. 

MF022.03.03-9027 

FUNDING 

22 09 49 N/A DNO 

ORGANIZATION 

Military Operations Branch 
Submarine Medical Research Lab. 

ITI •• TO" Markham, T.N;, LeDR, MC, USN 
Hall, D.A., LT(JG), MaC, USNR , 

03-449-3896 AUT:746-3896 TYPI, DN 

N/A 

(U) Individual escape;" sea bottom; depth' of 600 feet 

(0) OBJECTIVE: To determine the feasibility of individual escape to a depth of 600 
feet, utIlizing the Steinke Hood and Submarine Escape Suit as the supportive 
appliances and survival equipment. 
25. (U) APPROACH: To evaluate no-decompression dive profiles to depths of 600'feet, 
elucidating the inherent problems in the ultra-rapid pressurization of the escape 

if the no-decompression limits are to be observed; ,In conjunction'with the 
r"fc)r •• gc,i11g, the effect that the Submarine Escape Suit will have on the'overal,l escape 

procedure relative to suit squeezes, ,suit blow-ups, increases ascent rates, impedi­
ment to escape procedure due to snagging of the suit upon leaving the escape trunk, 
and the survivability under adverse surface thermal, conditions, are being evaluated. 
26'. (U) PROGRESS: Th,e' British Mark VI ,and VII Submarine Escape apd Immersion Equip­
ment appliances (SEIE) are presently under test to determine their thermal protection 
after escape from a submarine. When this testing is completed in February 1968, a 
second phase 'of the study will commence to determine what modification to existing 

.S. Submarine escape trunks will be required to utilize this equipment. The 
information obtained from the two phases of this study will then be used to adapt 

the British SEIE to U.S. submarines or to develop a new U.S. prototype to overcome 
any deficiencies noted-in the British SEIE. Further, the preliminary data from the 
present thermal testing indicates that exercise and activity on the part of the test 

greatly alters the thermal survival offered by this equipment. If this 
finding remains in evidence, further studies on the aspect will be conducted within 
the next 'year. 

• PARTICIPATION 

GOR43 , DN DSS'P $15,000 

N/A 

RI!:PLACES IEDITIO'" OF 1 AUG 44 WHICH MAY 8£ UU:O. (Item. I to 261dftlttc.I to NASA Form 1122) 
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Addendum to Work Unit MF022.03.03~9027 

1/67 -12/67 Publications: 

None. 
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31 12 67 

Limi ts of C02 

. "",v .• DUFFNER, G. J., CAPT M:; USN 
203~449~3261 Autovon: 746~3261 

; 

Phys io 1.0j!y .. B,:tI~~::----'-:--:-:1 
SUbmarln~ Research Lab 

(U) OBJECTIVE:. To i.nvestigate the i.nfluence of adaptation to C02 as. 
indicated in the compensation of respiratory acidosis on stress re~ 
sponse, metabolic alterations, electrolyte exchange, C02 storage. 

(U) APPROACH: Adrenal cortical and adrenal medullary activity, fat 
liam (triglycerides) and glucose~6~phosphate dehydrogenase acti­

vity W\lre determined i.n guinea pigs exposed for prolonged periods to 
increased C02 concentrations. 

(U) PROGRESS: The' stress response in chronic hypercapnia was studied 
in guinea pigs exposed to 15% C02 in 21% 02 for prolonged periods. Re-
spiratory acidosis was compensated after 3 days of e . 
~&!J£~-f~~~~~~~~~~ bya rise of_b~£ogod~~~~~~~~, 

3-day 
The same was true for 

~~~~~~~~~~~~~~~~~~~~~~. by adrenal epinephrine de-
exposure to 15% C02 for 7 days 

a compensation of the respiratory acidosis nor an 
abatement of the sympathoadrenal stimulation. These findings indicate 

. that the stress response to C02 is pH dependent. Changes in fat· metab~ 
olism (triglycerides) measured so far j.ndicate a similar pH dependence, 

1 
. PARTICIPATION 

~~~~::---:----'---.- _._ ... - .-..... _. 



Addendum toHorl~ Unit .MF022.03.03-902S 

1/67--12/67Publicai:ions 

1. Schaefer, K.E., N. McCabe and J. Withers. Stress 
responSe in chronic hypercapnia. Submitted for 
publication. J. Am. Physiol. 

2. Jacey, M. J., and K. E.; Schaefer. Regulation of plasma 
lactic dehydrogenase in chronic respiratory acidosis. 
Am. J. Physiol. 212(3):859-863, 1967. 
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31 

Naval Submarine 
~avSubBase, Groton, 

'.OIY.' DUFFNER,G. J., CAPT MJ USN 
203;"449.,.3261 Autovon 746;"3261 

Research 

Schaefer, K. E., M.D. 
746-3410 
10 TYI'I!:I 

atmospheric 

OBJECTIVE: To determine the physiological effects of atmospheric 
contaminants in nuclear powered submarines during prolonged exposure. 

APPROACH: Special studies are being carried out to determine 
adaptive responses to prolonged exposure to 1--1.5% C02. Measurement 
of retention of trace contaminants in the respiratory tract of submarine 
personnel is carried out using. a specially designed respiratory mask to 
collect trace cont.aminants of the inspired and expired air over suf­
ficient time periods so as to allOl~ subsequent analysis of accumulated 
trace contaminants by gas chromatography and mass spectrometer analysis. 

U) PROGRESS: Several studies were carried out by Submarine Medical 
Officers on C02 effects on acid base balance, respiratory functions, 

secretion-and calcium-phos'phorus'metabolism while on patrol. 
I M:or'e over, stUdies of retention of trace substances were performed on 
a limited number of subjects during two submarine patrols . 

SPECIAL. 

N/A 

AUG 14 WHICH MAY alit USED. (It_ I to 26Identlc.' to NASA Form 1122) 
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Addendwn to Work Unit MF022.03.93~9029 

1/67~12/67 Publications: 

None. 

• 
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Naval Submarine Med 
., .. ,,, •••• NavSubBase, Groton, 

d. AMOUNTI 

J. CAPT MJ. USN 

o 

worK-N.e"t S on 

O"OANIZATION 

Physiology Brin.~----~-----1 
1'··'0. Submarine Medical Res~arch 

K. E .~_ M.,.D 
.B., ,rn.u, 

1'.,"'1:1 DN 

r-

(U) OBJECTIVE: To determine the effects of isolation in a constant 
environment and use of various work-rest cycles on c5.rcadian cycles of 
physiological functions and performance levels. 

(U) APPROACH: Physiological data are collected from subjects during 
~solation in a constant environment, using a-channel biotelemetry sys­
tems, .and evaluated by computer analysis and other analytic methods. 

(U) PROGRESS: During three isolation experiments in a constant 
ment lasting for several weeks, respiratory rate was always found to be 
reduced indicating a stimulating. influence of the normal level of sense 
impressions on respira,tion.The elimination of environmental 24-hour 
time givers during isolation in a constant environment resulted in a 
free running of circadian cycles of sleep-wakefulness which averaged 

25.5 hours. If an approximately normal physical activity level 
was maintained, th~ phase shift of .most of the physiological functions 
·remained synchronized with the sleep-waltefulness cycle with the excep­
tion of the respiratory rate. The recovery per iod proved to be the 
most stressful time resulting in an inversion of the normal body·tem-. 
perature cycle with a peak during the sleeping period. Different per-

~sonality types were found to h~ve a distinct pattern of temporal organ-
izstionof physiological functi ons at different leve ls . . 

COOl! 

DT 1 
PARTICIPo\TION 

GOR43 

N/A 

RII;:PL.ACE$ EDITION 0" 1 AUQ 8. MAY Ie: USED. . 1 10 :16 ldentleal to NASA ~orrn 1122) . 
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Addendum to Hork Unit MF022.03.03-9030 

1/67--12/67 Publications 

1.. Schaefer, K.E., B. R. Clegg, C. It. Carey, J. H. 
Dougherty, Jr. and B. B. Heybrew. Effect of 
isolation in a constant environment on periodi­
city of physiological functions and performance. 
levels. Aerospace Medicine, V3S(lO):l002-l01S, 
October, 1967. 
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HUIIIB!:"1 

TYPE~ d. AMOUNTI • 

_val Sub_ria Ceater BioPhyaica Braach 
·IAo

o
' •••• _nl Sub_dae "ae ADDIU:"I 

Subaariae Medical aeoea,c_ Lab. 
Groto., Coan. 06340 

OOPJIIOIIt.. G. J. CAPT JI: OSN 
Auto~ 146-3261 

Suadarda NIA 

(0) Laaer Ocul.r ellecta; 

OII.JBC'l'IVB! To deteratae t_e .. iai_l eaerlY de.ity .t aevu.l la .. r radhti .. 
.. velea,tha· that will .cause d ..... to the reti ... ad/or ot-.r ocular tia.uea. 
SecOad.dly, to ·c .... re the laser-iaduced path.lo,y 01 dillerent 1.Rr .... lea,tu 

aad ~r leve1a. . 

"-Co) APIi'BQ\OJ;. osin, labor. tory •• i_le, the ocular effects iaduced by ruby, 
aeodyaium, .nd Irequency-doubled aeodyaium l.aer radi.tions will be exPlored. 
Iaduced effects will be docu .. nted by photo,i.pho, recorded o.aer..tioaa, .ad 
patholeclc sectiona. Co~risons of the patholo,y sections 01 diflerent .. velen,tu 
·.nd ~r levels will be _de. 

(0) PROGaBSS: .A report entitled "Laser Induced P.tholo,y of the R.bbit Retina: 
COlIIPRrisoa .t 3 .. velen,ths" has been wdtten. This report is concerned with the 
preliainary work under this unit. A literature search has been updated, coBlerences 
have been attended and laaer installaUons visited. The investication has beea 
delayed due to equipaent I.ilure. 

COOE 

REPLACES EDITlON.)~ , AUG'" Wtllelf MAY IlIE USED. (itfllflll 1 ,to 26 Identical 10 NASA Form 1l22). 

31 



Addendum toWork Unit MF022.03.08-9001 

1/67-12/67 Publications: 

'None. 
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onmental 
Biochemistry; 

•• DATI!; 

II. AMOUNT: 

Naval Submarine 'M.;;n;c,;;r~:nt:er:-1~~··· 
NavSubBase, ,Groton, Conn. 06340 ADO"I!:QI 

OROANIZATION 

Physiology ~~~~--~~~~~ 
Submarine Med 1 Research 

DUFFNER, G. J., CAPT, MJ USN I"::~~':::m·: Tappan, n. V.; Ph.·n. 
I. Autovon 746-3410 

TV~1E1 

U) OBJECTIVE: To evaluate influences of artificial closed environ­
ments. includingspecia 1 gas mixtures and high pressures, on enzymic 
responses. 

U) APPROACH: Studies at the tissue and enzyme level of biochemical 
re~ctiOlilS related to. or ,influenced by, components of submarine or 
diving,atmospheres. 

(U) PROGRESS: Work on the tissue carbon dioxide regulating system, 
the carbonic anhydrase complex, has cont inued with emphas is placed 
on the influence of the role of the various enzymes of the system on 

reguiatiotl of overall activity and contr,ol of product accumulation. 
A study of the effects of, carbonic arihydrases on carbon dioxide trans­
port across erythrocyte membranes has been reported. The conce.pt of 
the application of the kinetic expression describing the carbonic, 
anhydrase reaction at high enzyme concentrations to the analysis of 
enzYme systems in general at tissue concentrations has been deve.loped. 
A report on carbonic anhydrase activity has been ac'cepted for publica­
tion in Enzymologia • 

N/A 

I I 01" I "AUG'" WHlCH "AY .1: USED. . (It .. I to 26 IdenUca' to NASA Fotm 1111) 
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Addendum to Work Unit MROOS.Oll-OOS3 

1/67-~12/67 Publications 

1. Tappan, D. V. Simple method for manipulation and· repeated 
sampling from dialysis bags. SMRL Report No. 67~2. 
3 April 1967. 
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,. 2. GOVT ACC;I!SSION" • AGENCY ACCESSION ~iU'OR7' CONTROL fI'YIIBO£ 

RlSEA.RCH A,ND TECHNOLOGY RESUME ,00 '0'&(10.')63,6 
4. DATE_OF RI!SUMI! -\;' KIND OF ~.I!SUME e. SECURITY 7. REGRADING 8, RBL!ASE LIMITATION i. L.EVEL. 0'; RESUME 
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"(U) OBJECTIVE: To determine the mechanisms setting physioJ.ogical 
ILimits of breathhold divine and investigate respiratory adaptation 
~n breathhold diving. 

U) APPROACH: Heasurement of alveolar C02 and 02 tensions and lung 
jqplumes during dives and breathholding to the brea!dng point at dif-
IE'erent depths. Determinations of changes in cardi.ac output and pul-
~onary bl~od volume using the impedance plethysmograph. 

U) PR.OGRESS: The breathholding brea'~ing point curve in d5.ving was 
~ound to deviate greatly from that obtained at the surface. The alveo-
Il-ar pC02 values found at every depth are much lower than those obtained 
~t corresponding p02 values of the standard breathhold5.ng breaJdng point 
~urve at the surface. Lung volume shrinkage is lmown to shorten the ' 
I-reathholding time at the surface. 'However, lunG volume reduction by 
~ompression in diving does not shorten the breathholding time. Con" 
~rary, the divers aJ;:e able to hold their breaths somewhat longer under 
~ater. Of the three factors known to determine the breal~ing point at 
~he surface, two, alveolar C02 tension and lung volume reduction, lose 
~heir importance in breathhold diving. Alveolar oxygen tension becomes 
~he dominant single factor determining the end point of breathholding 
uring diving. Heasurement of cardiac output duri.ng dives to 90 feet 

~howed a decrease i.n cardiac output. 
• 
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IU!SEARCH AND .TECHNOLOGY RESUME 

31 12 67 Change 3112.66 U N/A WORK UNIT 

1IR!)05.04-0057 .61245012 

Minimal Recompression Oxygen· Treatment of Decompression Sickness 

DNO ~0~1~6~2~0~0~S~t~r~e~sis~~~~~'-__ ~;,;~ ______ ~1~9~0~5~66~~~~~N/A J: .. ClAT~ 
C. In-House HU .... 'tI N/A 

II. AMOUNTI 

Na·val. Submar1l1e 
, ........ BQx6()O, NavSubBa se 

Groton, Connecticut 06340 

".'V·'IlUFftlER, G.J., CAPT, MC, USN 
.AUTOVON: 746-3261 

Hyperbaric therapy 

ORGANIZATION 

Military Operatio~n~sl]~~r--L----~1 
Submarine Medical Research Lab • 

None 

Markham, T.N., LCDR, Me, USN 
AUT: 746-3896 .... , DN 

(U) Decoapress1on sickness; dysbarism; diving; recompression; hyperbaric oxygen 

. OBJECTIVE: . The increased efficiency of oxygen breathing under pressure to 
accomplish successful treatment of maaifestations of decompress.ion· sickness and air 
embolism w111 be extended in the present study to further define the most appropriate 
regime and to determine any potential limitations of the methods. 

APPROACH: Cases of decompression sickness and air embolism presenting for 
recompression treatment will be selected for use of a minimum pressure oxygen therapy 
profile in terms of criteria of adequate resolution of manifes.tations. The reSUlts 
will be compared to past experience with air recompression in similar cases. 
Adequacy of the methodtn which oxygen or air is breathed will be assessed in large 
dogs following pressure exposure and, in some cases, injection of air into the 
internal esrotid artery. The course of bubble resolution in arteries will then be 
observed thraugha skull window during recompression in which air or oxygen is 
breathed. 

Si~:kn:PROGRBS;;~~rS~: The value of the new schedules for the treatment of decompression 
and air embolism has been well established. In over two hundred clinical 

trials on esses of decompression Sickness, the failure rate of the initial treatment 
bas been less than 1%. FUrther modifications of the basic schedules have been made 
fol' the treatment of air embolism and no failures have been reported in fourteen 
clinical esses. These schedules have beenpromulgeted for fleet wide use. 

GOR43 

AUG ... WHICH MAY I. unCI. . (I.tf/tM I to 26 Idet"l'~Cftllo NASA ·Form Jl22) . 
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Goodman" M. W. 'Minimal-Recompression, oxygen-Breathing Method for the 
Therapy of Decompression s'ickness. Proceedings of the Third 
Symposium on Underwater Physiology. ed. Lambertsen, C. :r.-;-Bal timore: 
Williams ,-Wilkins, 1967, pp. 165-182 
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R!SEARCK AND TECHNOLOGY RESUME 

31 31 12 66 

'. Naval Submarine 
I'e" .... NaySubB~qe, Groton, 

DUFFNER, G. J., CAPT M::: 

. OBJECTIVE: 
logical effects 

carry out controlled experiments on the physio-
i.ons and aeros ols. . 

Lab 

(U) APPROACH: Ion aerosol inhalation equipment is used, which allows 
the inhalation of predetermined ion leve Is. Effects of inhalation of 
R,ositive and negative ions on alveolar gas tensions; lung volumes, flow 
rates and airway resistance are studied in human subjects. The sug­
gested biomedical mechanism underlying air ion actions involving 
serotonin changes (Krueger) is also under i.nvestigation. 

(U) PROGRESS: A series of experiments has been started in which human 
subjects are exposed to medium concentrations of negative and positive 
ions. Alveolar gas tensions and respiratory minute volume are moni-. 
tored continuously. Lung volumes, airway resistance and blood .serot'ortilil 

l.Lev<>ls are measured before and after exposure.' The effect of acute and 
onic exposure to 3% and 15% C02 on blood serotonin levels in guinea 

pigs has been stucliedas the first . phase of i.nvestigating the possible 
biochemical mechanism underlying air ion actions. Changes in blood . 
serotonin levels were observed under 15% C02. In the second phase of 
this study pos i tive ions will be added to the C02 exposure mixtures. 

GOR3 

N/A 
""PL.ACES EDITION 01' I AUG." WHICH MAY .1: UlED. I to 26 Identical to NASA Form 1122) 
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RI!SEARCH AND TECHNOLOGY RESUME 

GA 

04-0062 MR005.04-0062 

Changes'1n D1v1ng Personnel Not Related to C11n1cal Decompress10n 

C •. In-House N/A 

'0"". Naval. Submarine Medical Center 
BOx 600,. NavSubBase 
Groton, 'Connecti'cut 06340 

1.~","'o'V.'. wFmim,G.J., CAPl', IoIC, USN 
AUTOVON: 746-3261 

hyperhar.1c medicine 

09 65 

ORGANIZATION 

Mi11tary Operations Branch 
Submarine Medical Research Lab. 

11~:lll'~~~r:4IM:.~r;k:h~:am, T.N., LeDR, MC, USN L AUT: '146-3896ml, IlN 

(U) Div1ng,.prolonged, comparison, radiograph1c bone islands, autopsy 

• or ~.~ 

a numbar of diving personnel are related' to diving or working under 
increased. ambient pressures. To further determine the potential or actual ill 
effects .on personnel involVed in saturation/excursion diving operations over a pro­
longed period of time. 

(U) APPROACH:. To conduct a comparison stUdy of all Man-in-the-Sea dt'vers .. and more 
randomly selected professional naval or civilian divers with varying experience with 

an equal number of males randomly selected from the general population. Th1s study 
would primarily be radiographic comyarison of the joint areas and long bones. Should 
the study reveal significant differences, further pursuit of the objective will be 
undertaken. This would involve the collection of autopsy msterial from divers and 
the establishment of entrance examinations for diving duty, and periodic follow-ups 
for compartson. CSreful computation of historical data will be msintained. All 
files and. data will be retained at SMRL to aSSure continuity. 

(U) PROGRESS: . All SeaLab III personnel have been screened for prior diving 
casualties by reviewing all Form 816's over the past 10 years. A schedule·for pre 
and post exposure x=ray examination of these personnel has been submitted and 
approved by DSSPl'O. The pre-exposure films have been completed. The conclusion of 
th1s study awaits the completion of SeaLab III. At that time all diving personnel 
participating in theSeaLab will have a long bone, x-ray survey made. These new 
films'will then be compared with the pre-exposure series. 

osc COOl!: 

REPLACES I AUG WHICH MAY 811: USEO. 
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Rl!SEARCHAND'TECHNOLOGY RESUME 

31 12 67 r.h,on" .. ,31 12 66 U 

Gas-Saturated 

. . Nava 1 Sub mar ine 
AOD····NavSubBase Groton' , , Research Lab. 

INDIY •• DUF~NER, G. 
T .N., LCDR 11<:: USN 

nv:~~""71jl;~:3Al~. E., H.D. 
TYPE: 

saturation man-i.n-the-sea divers 

To establish decompress ion schedules and physiological 
or excursion dives from the gas-saturated state at depth. 

APPROACH: A serieB of saturation-excursion di.ves were carried out 
human subjects' and measurements were made of alveolar gas tension, 
functions, blood and urine chemistry. 

t:~~i!~:~!~: The metaboli.c response to acute increaS'e in pressure 
sion dives to 135 feet) as well as to excursion dives fol"-

our saturation at 35 feet was found to be dependent on diur-
CY<;j.eS. There was a significant increase in plasma lactic dehy-. 

activity and re lated marked increases of lactate/pyruva.te 
when the dives were made at midni.ght during the descending phase 
blood lactic dehydrogenase cycle. However ,no response was ob-: 
either in LDH or lactate/pyruvate ration when the dives were per­

ormed a't 8:00 AN during the ascending phase of the LDH cycle •. These 
indings indicate the need for a careful scheduling of saturation-excur-. 
ion dives to avoid metabolic stress effects. Tlvo reports have been 

Icornpl.e·. ted and accepted for publica tiD n in Aerospace· Bed icine 

~ .. AR 

DN 00 
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RlSEARCtt AND TECHNOLOGY RESUME 

31.1267 

C. In-House 

D. Chan 

19-6024 

NUMBE'II! . 

TVPEI 

Nava I Submari ne 

31 1266 

'. 

I""···· NavSubBase, Groton, Conn., 06340 

U GA UNIT 

6221201 

Health 

I Ol'tOANIZATIQN 

Denhl Branch 
'·"""Submar i ne Med i ca I Research Lab 

G. J., CAPT MC USN 
AUlDVONI 746-3261 

SHILLER, W. R •• CDR. DC, USN 

AUlD 1746-3364, .. , DN 

1m 0 

what standards of oral health are necessary 
to determlne.to what extent oral diseases may influence the 

marine personnel. The flnal result d~sIred Is to delineate the dental problems 
exist so that necessary measures of personnel selection, cl inical preventive denti 
or other treatment may be instituted to elImInate or treat these III effects. 

) APProACH •. Epidemiological surveys of submarIners to evaluate periodontal health 
and dental caries status of various phases of their training and service. Dietary 
studies, .including questionnaires and taste change analyses •. Cas.e histories and eX­
aminations of personnel experiencing dentiT barotrauma during submarine training 
sure tests. Study effects cif FIlM patro I on parot i d sa I i vary components. Standa zed 
collection of parotid saliva and evaluation of physiological correlates. Evaluate 
calculus formation rate and chemical composi.tion in submarine personnel. Calculus 
collected by standardized foi I technique. Atmospheric effects on oral fluids, tCssue 
and general oral health. 

) ProGRESS, I Jan 1967 - 31 Dec 1967. Analysis of dental problems on FIlM patrol 
reveals about three cases per patrol. The medical officer is able to care adequately 
for these. Short term inhalation of 4.8% CO2 found to have little effect on parotid 
HC03 when fine requirements of flow rate control are met. Dental calculus .formatlon 
rete and composition found to be uneffected by an FIlM patrol when measured by the 
My I ar foil techn i que. It is planned to ferm i nate th i s work unit and comb i ne. efforts· 
.in this area with those of a simi lar work unit (MR005.19-6025) into II new work unit 
titled, Studies of Oral Health and Environmental Factors in Mi litary Populations • 

OOR 43 

AEPI,. ... CES EDITION O~ I AUG .. WHICH MAY BE USED. (11_ I to 26 IdtntlCllI to NASA Form 1122) 
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Addendum to' Work Un I tMRO05. 19-6024 

1/67-12/67 Publ icatlonsl 

Shi I ler, W. R.Incldence of Dentalpro~lems and Their Management on 
, 'FBII Submarine Patrols. SMRL Memo Rept. 67-4, 17 Apr,11 1967. 

Shiller, W. R. Oral Heelth of Operating Fleet Ballistic Missi Ie 
Submari ne Crews: A Cross-sect i ona I Survey. SMRL Memo Rept. 

67-6,25 July 1967. 

Shi Iler,' W. R. Emergency Dental Treatments 
Isolated Duty, an iDstructlon manual. 
August 1967. 

by Medical Officers on 
Submarine Medical Center, 

Ross, W. A. J. Sa I i vary Bicarbonate Secret Ion Durl ng a Short Term 
Acute Exposure to Co2' Thesis for qualification as submarine 
medical officer. Submarine Medical Center, 15 Nov 1967. 

Plebenga, L. W; Dental Calculus Formation Rate in a Submarine 
Environment. Thesis for qualification as submarine medical 
officer. Submarine Medical Center, 4 Apri I 1967. 
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RlSEARCH AND TECHNOLOGY RESUME 

31 1267 31 1266 U 

61245012 19-6025 

DN-othe 

In-House NU .... ,1U." "N/A 
T""E: . .. 

Naval Submerlne 
,·,,'· .. ···NavSubBase. Groton, Conn. '. 06340 

Denta I Branch 
Submarine Medical Research Lab' 

lNDIY., DUFFl~EFt. G. J •• CAPT MC U.SN 
SHILLER. W. R •• CDR DC USN 

AlJ'Jt)YON, AlJlO, 

I ene, 

To de Ineate those factors In the Antarctic environment whIch may 
health of ml I Itary personnel. To evaluate methods of maintaIning 

good oral 'health, particularly periodontal health, among Antarctic personnel. To 
study the effects of stress (specific. and non-specific) on the physiology of Ant­
arctic personnel • 

. ) APPFllACH,. E1idem;010giCal surveys of perIodontal dIsease, denhl carles, and 
other oral patho oglcal condltlons among Antarctic personnel. Personnel selection 
and maintenance studie:s conducted by means of detailed evaluation of oral conditIons 
of personnel before departure to Antarctica. Detai led histories 'are kept to deter­
mine condition's which lead to dental problems in Antarctica and to give some idea of 
the predicfabi I ity of dental problems in an isolated mi I itary population. Evaluation 
of preventive dentistry methods,. including stannous fluoride appl ications. Evalua­
tion of Antarctic environment on oral acidogenic microorganisms and dental calculus 
.formetion. 
(U) PFllGRESS, . I Jan 1967 - 31 Dec 1967. Dental calculus formation rates measured 
during AntarctIc year by two methods. A slight but non-significant increase··was 
noted as the winter-progressed. In order to simpl ify administration, it is planned 
to termlnete this work unit and combine efforts in this area with simi lareHor:ts of 
work unit MR005.19-6024 into a new work unit titled, Studies of Oral Health erid Envl 
ronmental Factors In Mi·literyPopulations. A presentation tItled "Effects of Ambi 

< Temperature on the Oral Acldogenic Bacteria" WI!IS made I!It International AssocIation 
for Dental Resellrch. In Ml!lrch 1967 by IT P. Kl!lsenchak and CDR W. R.Shi Iler. 

• D" < .. ,t!< !! •. 

OOR 43 
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RlsEARCH AND TECHNOLOGY RESUME 

D. ·31 12 66 U 

61245012 19-6026 

linlcel Eveluationof St Fluoride 

012400 Personnel 

C. In-Ht>use 

Nevel Subinl!rlne 
·'Nl!vSubBese,Groton, Conn., 06340 

G. J., CAPT MC USN 

GA. 

622 

OI'tOANIZATION. 

Dente I Brench 
Submerlne MedlcelRese.arch Lab 

SCOLA, F. P., CAPT, DC, USN 

i st ry, SnF2' .top i ce I I!pp I i cet lon, contro I I ed test 

''''' .... ·''''1 Studies were' underteken to obtein val id stetisticel eV'idence of the 
stennous fluoride to!,ically applied, in three treatment methods es a 

'dentistry meesure. ShOUld this treatment method reduce the incidence of 
.t:c~a-:r';'j':;e~s:"'e:-:n;';d inhibit the progress'of exi'sting ceries, its application, service-wide, 
would enable the Dentel corps to more adequately render complete dente'l service to 

.. !II. Ineve.1 personne I. Such find i ngs cou I d a I so find app I i cat ion in the prev.ent ive 
dentIstry field outsIde the mIl itary. 
(U) APPROACH: Seilor subjects, 17~25 years of age, are randomly aSSigned to five 
experimental end one control group •. Eech group receives e seal lng, prophylex.is, lin 
aqueous top I ce I app Ii cet ion, end a dent I frice for home use. Stannous f I uorI de, very-­
Ing wIth the treetment method, Is eppiled to al I groups except the control group. 

) PROGRESS: I Jen 1967 - 31 Dec 1967. Final analyses beIng performed for all 
aspects of the study. Preliminary analysis of the two year data reveals slgnlflcent 
benefIt from the fluoride applications • 

OOR 43 

"~PL.ACES I!DITION-OJ' I AUG 14 WHICH MAY." UIIIO. (lteatt 1 to 16 ifHtlllcal to NASA Form 111' 
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1/67-12/67 Publications: 

Scola, F. P. and Ostrom, C. A. Clinical Evaluation of Stennous 
Fluoride When Used as a Constituent of a Compatible Prophy­
lactic Paste, as a Topical Solution and in a Dentifrice in 
Naval Personnel. I •. Report of Finding After One·Yea.r • 

. J. Am. Dent. Assoc. 73:1306-1311, Dec 1966. 
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•• OATil! 
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. TYPE; d. AMOUNTI 

Nava I Submar I ne 
NavSubBase, Groton, Conn., 06340 

DUFFNER, 

203-449-3261 

Go J., CAPT MC USN 

AUlOVON. 746-3261 

U GA 

None, 

reventive Dentistry 

01 65 

I ORGANIZATION. 

ADDIIIIUII 

Dental Branch 
Submarine Medical 

ON-other 

Resea~ch Lab 

SCOLA, F. P., CAPT DC USN 

(U) OBJECl1VE: The objective of this study is to test the cariostasls obtained from 
a se I f-apP.1 i ed SnF2 prophy I axi·s techn I que as compared wi th anoperator-app Ii ed SnF2 
prophylaxis technique as part of the "three agent" treatment method in rreventlve 
dentistry. MR005.19-6026, now being completed,' has establ ished the ant caries effec­
t i veness of the operator-app lied SnF2 prohhyl axi s techn i que. Shou I d the se I f-app I led 
teChnique prove sufficiently effective, f e resultant reducfion in treatment time ex-

wou I d enab I e the Denta I Corps to adm i n i ster th i s prevent i vemeasure to a II na­
va I personne I wi th no red,uct ion in other treatment measures current I y bei ng accom-
pi i shed. 

25. (U) APPROACH. Subjects are USN en I.i sted men, under 22 years, wi th no previ ous top 
ical 'snF2 experience. CI inical examinations, augmented by bi te-wfng radiographs, are 
conducted initially end at six month intervals for two years, by the same examiner, 
employing a double blind technique. The topical applications are applied annually. 
Two hundred, (1000 in al I), are assigned randomly by age and previous caries experi-

into each o'f three experimental and two control groups •. Group -A receives the 
total SnF2. treatment; i.e., 8.9% SnF2 in.a prophylaxis paste, operator appl ied; 15 
second 10% aqueous SnF2 topical, operator applied; and a dentifrice for home use con­
taining 0,4% SnF2' Group B rece,ives the same'treatment as Gtoup A minus the SnF2' 
Group C receives,the same treatment as Group A except that the prophy I axis is sel f~ 
applied. Group 0 receives the same treatment as Group C minus the SnF2. Group E 
receives the same treatment as Group C minus the interproximal taping with dental 

,floss. 

26. (U) PROGRESS. I Jan 1967 - 31 Dec 1967. Analysis of caries increments of those 

AR 
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