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INTRODUCTION 

Aerospace Medicine and Biology is a continuing bibliography which, by means of peri- 
odic supplements, serves as a current abstracting and announcement medium for references 
on this subject. The publication is compiled through the cooperative efforts of the American 
Institute of Aeronautics and Astronautics (AIAA) and NASA Scientific and Technical Infor- 
mation Facility. It assembles, within the covers of a single bibliographic announcement, 
groups of references that were formerly announced in separate journals, and provides a con- 
venient compilation for medical and biological scientists. Additional background details for 
this publication can be found in the first issue, NASA SP-7011, which was published in July, 
1964. Supplements are identified by the same number followed by two additional digits in 
parentheses. 

In its subject coverage, Aerospace Medicine and Biology concentrates on the biological, 
physiological, psychological, and environmental effects to which man is subjected during 
and following simulated or actual flight in the earth's atmosphere or in interplanetary space. 
References describing similar effects on biological organisms of lower order are also in- 
cluded. Such related topics as sanitary problems, pharmacology, toxicology, safety and 
survival, life support systems, exobiology, and personnel factors receive appropriate atten- 
tion. In general, emphasis will be placed on applied research, but references to fundamen- 
tal studies and theoretical principles related to experimental development also qualify for 
inclusion. 

Each entry consists of a standard citation accompanied by its abstract in the following 
order: 

a. NASA entries identified by their S T A R  accession numbers (N69-10000 series), and 
b. AIAA entries identified by their IAA accession numbers (A69-10000 series). 
The abstracts have been reproduced from those appearing in S T A R  and IAA. This pro- 

cedure, adopted in the interests of economy and speed, has introduced some variation in 
size, style, and intensity of type. 



AVAILABILITY DOCUMENTS 

Availability of this Bibliography 

Copies of Aerospace Medicine atzd Biology (NASA SP-701 1) and its supplements are 
available to the public from the Clearinghouse for Federal Scientific and Technical In- 
formation, Springfield, Virginia 22151, for $3 each. Copies are available on initial dis- 
tribution without charge to the following: 

I .  NASA Offices, Centers, contractors, subcontractors, grantees, and consultants; 
2. Other U.S. Government agencies and their contractors; 
3. Libraries in the United States that have arrangements with NASA to maintain 

collections of NASA documents for public use; 
4. Other organizations in the United States having a need for NASA documents in 

work related to the aerospace program; and 
5 .  Foreign government or academic organizations that have established appropriate 

reciprocal arrangements with NASA. 

STAR Entries 

Availability of NASA Documents 

NASA documents are identified by an asterisk following the accession number. NASA 
documents that have been microfiched(l) (identified by the # sign) are available on micro- 
fiche without charge to an organization eligible to receive Aerospace Medicine and Biologj? 
without charge. 

Availability of Non-NASA Documents 
Non-NASA documents are those documents that do not carry an asterisk in the citation. 
Department of Defense documents (identified by the "AD" number in the citation and 
indexes) are available, subject to a service charge, in  hard copy or microfiche from the 
Clearinghouse for Federal Scientific and Technical Information, Springfield, Virginia 
22151. Microfiche copy of DOD reports are available to Defense Documentation Center 
users at no cost from the Defense Documentation Center, Cameron Station, Alexandria, 
Virginia 223 14. National Lending Library (NLL) for Science and Technology translations 
are available from NLL at the price stipulated in the citation. Requests for purchase 
should be addressed to: 

National Lending Library for Science and Technology 
Boston Spa, Yorkshire, England. 

Dissertations selected from Dissertation Abstracts are available in xerographic copy 
and on microfilm for sale from University Microfilms, Inc., Ann Arbor, Michigan, 48106. 
All requests should cite the author and Order Number as they appear in the citation. Note 
that the dissertations are provided on microfilm and not microfiche. 
Other non-NASA documents are publicly available as indicated in the citation. Those 
documents which have been microfiched are available on microfiche without charge only 
to NASA Offices, Centers, contractors, subcontractors, and consultants. 

How to Obtain Microfiche 

I f  you are registered with NASA and eligible to receive reports as described above, send 
the completed Docur7zent Req~tesf  (Facility Form 492) to: 

NASA Scientific and Technical Information Facility 
P.O. Box 33 
College Park, Maryland 20740 

(I) A microfiche is a transparent sheet of film, 105 x148 mm in size, capable of containing up to 7 
pages of information reduced to micro images (not to exceed 20:1 reduction). 



11' you are not registered uith NASA and \\ ish to receive iniorrnation cortcerning regis- 
tration, request Rcgi.\irarioil F'oni~ 7'c~c~ht1ir.a/ t'~rhlic~irior~.s (Facility f-orm 7 13) from the 
KtZSA Scientific and Technical Inforlit;~tion F~tcility at the address given above. Others 
may obtain microfiche copies by purchase from: 

Clearinghouse I'or 1-ederal Scientific and Technicnl Informalion 
(c IFST 1 ) 
Springl'ield, Virgini;~ 22 15 l 

U.S. Government  Sales Agencies 

Publications with a CFSTI availability statement in the citation are sold in hard copy and 
microfiche copy by: 

Clearinghouse for Federal Scientific and Technical Information 
(CFSTI) 
Springfield, Virginia 22 15 1 

The following unit price has been established by CFSTI: $3.00 for hard copy, $0.65 for 
microfiche. 
Publications with a SOD availability statement in the citation are sold in hard cop) by: 

Superintendent of Documents, U.S. Government Printing Off~ce(§OD) 
Washington, D.C. 20402 

NASA documents available from the SOD are also available from CFSTI at the SOD 
price given in the citation. 
NOTE: Documents announced without specific avaiiability statement may be requested 
from the issuing activity. 
Bibliographic information, e.g., report number, etc., rather than the NASA accession 
number (i.e., N69-12345), should be provided when requesting a document from other 
than NASA. 

IAA Entries 
All cited documents are available from the AlAA Technical Information Service as fol- 
lows: Paper copies are available at $3.00 per document up to a maximum of 20 pages. 
The charge for each additional page is $0.25. Microfiche are available at the rate of $0.50 
per microfiche for documents identified by the symbol # follouing the accession number. 
A number of publications, because of their special characteristics, are available only for 
reference in the AlAA Technical Information Service Library. Minimum air-mail postage 
to foreign countries is $1.00. 

Please refer to the accession number, e.g.. A69- 13 193, when requesting documents. 
Address all inquiries and requests to: 

Technical Information Service 
American Institute of Aeronautics and Astronautics, Inc 

750 Third Avenue. New York. N.  Y .  10017 

For further details please consult the In/rodut./iori. to STAR and I A . 4 .  respectively 
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TYPICAL CITATION AND ABSTRACT FROM STAR 

NASA SPONSORED AVAILABLE ON 
DOCUMENT -1 I MICROFICHE 

NASA * 1469-10813*# Callforn~a Unlv San D~ego * 
ACCESSION NUMBER EXPERIMENTS O N  VISUAL ACUITY A N D  THE VISIBILITY CORPORATE 

r OF MARKINGS O N  THE GROUND I N  LONG-DURATION SOURCE 

TITLE EARTH-ORBITAL SPACE FLIGHT 

r S Q Duntley R W Austin J L Harr~s and J H Taylor . PUBLICATION 

AUTHOR Washington NASA ~ 0 6 1 9 6 8  231 p refs DATE 
(Contract NAS9 5095) 
(NASA CR 1134 SIO Ref 68 6) Avall CF 

C ,NTRACT Vtsual acuity experiments conduct 
OR GRANT program are discussed The report sets fort 

exper~mental des~gn the preparatory experlments the equlpments 
REPORT constructed the tralnlng of fllght crews and teams of experlmenters 
NUMBER the selectron of ground sltes the~r preparation and operation the CODE 

lnfl~ght experlments on Gemln~ 5 and Gemin1 7 the resulting data 
and their Interpretatton the conclus~ons and their meanlng In terms 
of the Apollo mlsslon and other future spacefl~ghts as well as 

certaln suggestions for future inflight tests of human vtsual 
capablllt~es In space Author 

TYPICAL CITATION AND ABSTRACT FROM IAA 

NASA AVAILABLE 
SPONSORSHIP ON MICROFICHE 

AIAA I I AUTHOR'S 
ACCESSION + A69-25774 * #  AFFILIATION 

HISTOCHEMICAL STUDIES ON THE NUCLEUS BASALIS OF 
MEYNERT O F  THE SQUIRREL MONKEY (SAIMIRI SCIUREUS).  
T .  R.. Shantha,  G. H. Bourne  ( E m o r y  Universi ty ,  Y e r k e s  Regional  
P r i ~ r i a t e  R e s e a r c h  Cen te r .  Atlanta ,  Cia..), and K.  l i j i m a .  PUBLICATION 

A c t a  Hls tochemica ,  vol .  30, 1968, p .  96-108. 48 r e f s .  DATE - 
NlH Gran t  No. FR-00165; G r a n t  No. NGR-11-001-016. 

Detai led s y s t e m a t i c  s tudy  of the  d i s t r ibu t ion  of e n z y m  
nuc leus  b a s a l i s  of Meyner t  (BM)  in  adult m a l e  and f e m a l r  s q u i r r e l  
m o n k e y s .  The  h i s tochemica l  t e s t s  and tile m o s t  ~ m p o r t a n t  f indings CONTRACT, 

PERIODICAL a r e  t abu la ted .  It i s  concluded tha t  the  globus pal l ldus and B M  differ  
in t h e i r  e n z y m e  equipment ,  indicat ing tha t  t h e  B M  m a y  s u b s e r v e  

GRANT, OR 

d i f fe ren t  funct ions.  B .  H.  
SPONSORSHIP 



STAR ENTRIES 

weight was calculated before and after irrad~atlon. When the cells 
were lysed and the DNA denatured at dlfferent times after irradiatton 
the rate of repair of single breaks could be determined. The repalr 
started immediately and proceeded rap~dly after ~rrad~ation. By tile 
end of the lag period 70% of the breaks were reconstltuted. but the 
molecular weight was only attalned when the DNA complement 
of the cell had doubled. N SA 

N69-30428*# State Univ. of New York at Buffalo. Faculty of 
Health Sciences. 
CENTER FOR THEORETICAL BIOLOGY 
1968 140 p refs 
(Grant NGR-33-015-016) 
(NASA-CR-103206) Avail: CFSTl CSCL O6C 

Detailed summaries are presented of the organization, research, 
and contributions in the area of theoretical biology. Specific sections 
deal in depth with the following areas of interest: nuclear and 
cytoplasmic inheritance; models of the central nervous system and 
sensory commun~cation; receptor structure, function, and isolation: 
statistical mechanics in biophysical systems: symbolic relational 
systems, system theory and relational biology; theoretical 
pharmacology: theory of macromolecules; cell membranes: and 
quantum blochemistry. K.R.G. 

N69-30475# NOLlT Publtshlng House. Belgrade /Yugoslav~a) 

STUDIES O N  E. COLI MUTANTS DEFECTIVE I N  D N A  
REPAIR 
R~chard Boyce (Yale Unlv School of Med ) et al In 11s Recovery 
of lrrad~ated Cells and Organ~sms by Nuclelc Acids 1967 p 7-9 
refs (See N69 30473 17-04) 
Avall CFSTl 

Eschench~a co11 K12 mutants defective in DNA repalr can 
be dtv~ded Into two maln classes, the exclsion mutants and the 
recombination deflc~ent mutants Effects of methylmetharie sulfonate, 
mttomycln C, nltrogen mustard, UV radlat~on, and X radiat~on on 
the two classes of mutants are summarlzed In the form of a table 

NSA 

N69-30473# NOLlT Publishing House, Belgrade (Yugoslavia). 
RECOVERY OF IRRADIATED CELLS A N D  ORGANISMS BY 
NUCLEIC ACIDS [OZDRAVWENJE OZRACENIH CELMA I 
ORGANIZAMA POMOCU NUKLEINSKIH KISELINA] 
Paul Pignon ed. 1967 173 p refs Transl. into ENGLISH of 
Bull. Inst. Nucl. Sci. "Boris Kidr~ch" (Belgrade), v. 17, no. 4/A. 
Suppl., 1966 Proc. of the Intern. Symp.. Herceg Novi, Yugoslavia. 
23-24 Jun. 1966 Translated and Publ~shed for the AEC and NSF 
(AEC-tr-6646/4A) Avail: CFSTl 

Three areas of Interest were covered at the conference: 
repair of radiation damage, uptake and fate of nucleic acid, and 
the effect of exogenous nucleic acids and their precursors in 
Irradiated cells. For ir~dlvidual titles. see N69-20474  through 
N69-30505. 

N69-30476# NOLlT Publishing House, Belgrade (Yugoslavta). 
RECOVERY OF X-RAY I N D U C E D  D A M A G E  I N  
CHLAMYDOMONAS RElNHARDl 
Jana Hlllova (Czech. Acad, of Sci.. Brno) In i ts Recovery of 
lrradiated Cells and Organlsms by Nucleic Acids 1967 p 1 1-1 5 
refs (See N69-30473 17-04) 
Avail: CFSTl 

In experiments with fractionated X-ray doses, the algae 
were stored in water between two dose fractions for dlfferent 
periods of t ime ( 4 0  to  2 0 0  mln) at 26°C under continttous 
illumination. Colony counts were made on agar plates 6 to 7 days 
after inoculation. The tabulated data show a survival value of 
67.5% with a time Interval of 2 0 0  min between the two doses of 
7600 rad each; the survival value was 30.5% with a time interval 
of 40  rnln between the two  doses. NSA 

N69-30474# NOLlT Publishing House. Belgrade (Yugoslavia). 
REPAIR OF SINGLE A N D  DOUBLE BREAKS I N  THE D N A  
OF MICROCCUS RADIODURANS EXPOSED TO X-RAYS 
P Alexander (Roy. Cancer Hospital. London) et al l n  its Recovery 
of lrradiated Cells and Organlsms by Nucleic Acids 1967 p 1-5 
refs (See N69-30473 17-04) 
Avall. CFSTl 

Enzyme-treated cells were lysed on an alkallne sucrose gradient 
and centrifuged to obtaln single-stranded DNA. The molecular 

N69-30477# NOLlT Publishing House, Belgrade (Yugoslavia). 
AN I N  VlTRO BONE M A R R O W  SYSTEM FOR STUDYING 
RECOVERY FROM RADIATION INJURY 
L. H. Smith (ORNL) In its Recovery of lrrad~ated Cells and 
Organisms by Nucletc Acids 1967 p 17-1 9 refs Supported 
by AEC (See N69-30473 17-04) 
Avall. CFSTl 

Some radlatton injury recovery measures were applied to 
normal mouse bone marrow cells in vitro. These cells were chosen 



for study because they constitute a rad~at~oo senslttve tissue that 
is critical to survival of irradiated animals and because their 
reproductive capaclty can be readlly assessed 'and quantif~ed by 
transplantation into syngeneic Irradiated rectpients. The priniary goal 
was to develop an in vltro method whereby recoven/ measures could 
be tested on mouse bone marrow. For assessing tlie reproductive 
capacity of bone marrow cells, the method of 59Fe uptake by 
the spleen was used. Many culture variables were tested, and the 
following optimal condltlons were found for normal unirradlated 
cells: tissue culture medium 199 plus 25% mammalIan serum; 5 0 
to 50.0 x l o 6  cells/ml; pH 6 8 to 7.6. and stationary cultures. 
Under these condltlons, the major varlable was temperature. The 
efficacy of tissue extracts, includ~ng lieterologous DNA and RNA. 
was tested In the mouse marrow system. No substance was found 
wh~ch, when present In the post-rad~ation envrronment for up to 
24 hours. will effect recovery from X-rav Injury K R G .  

N69-30478# NOLlT Publishing House. Belgrade (Yugoslavia). 
P H Y S I C O - C H E M I C A L  REPAIR OF T H Y M I N E  A N D  
DEOXYRIBONUCLEIC A C I D  EXPOSED TO I O N I Z I N G  
RADIATION 
V. Drasil (Czech. Acad. of Sci., Brno) et al In its Recovery of 
lrradiated Cells and Organlsms by Nucleic Acids 1967 p 21 -24 
(See N69-30473 17-04) 
Avail. CFSTI 

Thymine dissolved in trit~um-labeled water was irradiated. 
Exchangeable tritium was eliriiinated after repeated drying and 
d~ssolving in stable water: tl ie activitv remaining bound in the 
molecule was then measured. The total amount of tr i t ium 
incorporated from the water into thymine and the products of its 
radlolysis were linearly proportional to the radiation dose and the 
speclftc act~vity of the tritium-labeled water. Analogous results 
were obiained with DNA in tritrum-labeled water. NSA 

N69-30479# NOLlT Publishing House. Belgrade (Yugoslavia). 

RADIATION RECOVERY I N  M A M M A L I A N  CELLS 
M. M. Elklnd (NIH) 111 its Recovery of lrradiated Cells and 
Organlsms by Nuclelc Acids 1967 p 25-29 refs (See N69-30473 
17-04) 
Avatl. CFSTI 

Log-phase populatlo~is of harnster cells were sycichronized 
w ~ t h  a two-hour exposure to  hydroxyurea. Cells were given a 
fractionated dose of 975 rad of X-rays and survival data were 
recorded in the form of a graph. Results indlcate that: repair is 
weakly deperitler~t un temperature: repalr does not require oxygen; 
new proteln synthes~s is not required for repair: DNA synthesis is not 
required for repair; actlnomycln D Interferes with the expression 
of a restored capaclty for sublethal damage NSA 

N69-30480# NOLlT Publ~sliing House. Belgiade (Yugoslav~a). 
RESTORP.IION CONFERRED ON IRRADIATED BACTERIAL 
CELLS LIPON COMPLETE TRANSFER OF UNIARADIATED 
CHROI\IIC)SORAE 
lvar Joliansen (Norweg Deferice Res. Estab ) In 1ts Recovery of 
lrradlated Cells and Organ~srns by Nuclelc Aclds 1967 p 31 
(See N69-30473 17-04) 
Avail CFSTI 

IP the Hf:/F nia!~ny system of Eschsr~ch~a coil lecomb~narlts 
w ~ t h  an Integrated dlstal male niarksr appear with a lrequency of 
about 0 . 1 .  Analyses of the genetlc consti tut~ori  of these 
recornblnants ~eveal that slightly less than 50% of their genome 
orlglliates from the donor cells. X-irradiation of the recipient cells 
before m8t1ng 11as llttle effect on the distr~but~on of male and female 
genetic material Irr the reconib~nants Furthermore, the frequency of 
recomblnaiits decreases wit11 lncreastng dose, arid the dose-responsc 

curve IS not markedly diffelerit from the survrval curve for recrplerrt 
cells. The flndlngs suggest that a major part of the Ir?tlial X-ray 
Induced damage to bacter~a may be ascrlbed to effccts on the 
bacterral chromosome NSA 

N69-30481# NOLlT Publlsh~ng House. Belgrade (Yugoslavra). 
RECOVERY PROCESSES I N  X-IRRADIATED L-CELLS 
Antun Han (Rudjer Boskovcc Inst, Zagreb) et al In irs Recovery 
of lrradtated Cells and Organisms by Nuclelc Acids 1967 
p 33-35 refs (See N69-30473 17-04) 
Avail: CFSTI 

When UV I~gh t  was delivered a few hours before the f~rst 
X-ray dose an ~ n h i b ~ t ~ o n  In ~ n t t ~ a l  recovery occurred s~rn~lar  to that 
when UV l~gh t  was delfvered after the first X-ray dose This 
lnd~cated that the UV effect was not caused by a delay In repair 
processes. but that tt was caused by high UV sensttlvltv of 
structures ur systems involved in recovery. Recovery was not altered 
when the replacement of thymine by brorno-uracil in cellular DNA 
was about 15%. Therefore. recovery in cells containing some 
bromo-uracil in DNA suggested that the mechanism of enhanced 
radiosensitivity was not associated with destruction of the mechanism 
underlying the repair process. Fluoro-uridine affected the synthes~s 
of both DNA and RNA. NSA 

N69-30482# NOLlT Publishing House, Belgrade (Yugoslavia). 
DELAYED POST- IRRADIATION P H E N O M E N A  I N  
CULTURES OF MURINE LEUKAEMIC LYMPHOBLASTS L 
5178Y HYPERSENSITIVITY TO LOW DILUTIONS 
J. Z. Beer (Inst. of Nucl. Res., Warsaw) et al In its Recovery of 
lrradiated Cells and Organisms by Nucleic Acids 1967 p 37-42 
refs (See N69-30473 17-04) 
Avail. CFSTI 

Two strains of murine leukemic lymphoblasts differing in 
radiosensitivity were used. It was found that populations of the 
sensitive strain that survived several generations after X-radiation 
grew in cultures diluted below the lower limit of logarithm~c growth 
at a rate much lower than the unirradiated populations. The 
difference in behavior between control and irradiated populations 
gradually decreased. The phenomenon of hypersensitivity to low 
dilutions made it possible to reveal a sublethal radiobiolog~cal lesion 
that was transferred In irradiation-surviving populations through 
several tens of generations. Possible causes of the radiobiological 
lesion and its repair are discussed. N SA 

N69-30483# NOLlT Publishing House, Belgrade (Yugoslavia). 
ABSORPTION AND FATE OF EXOGENOUS D N A  IN LIVING 
SYSTEMS 
L. Ledoux (Centre d'Etude de I'Energie Nucl.. Mol, Belgium) et al 
In ~ t s  Recovery of lrradiated Cells and Organisms by Nucleic Acids 
1967 p 44-50 refs S~~ppor ted jointly by EURATOM and CEN 
(See N69-30473 17-04) 
Avail: CFSTI 

The DNA-3H D 2 0  from B. subfil,s was injected intravenously 
in immature mice treated 2 8  hours earlier with oestradiol. Blood 
samples were taken at 0. 5. 10, and 6 0  minutes and analyzed in 
CsCI gradients. The results show that the DNA disappears rapidly 
from the blood without being degraded to acid-soluble components. 
However, some depolymerization occurs at the same time. I t  is 
concluded that exogenous DNA can be taken up by certain organs 
or tissues of living animals or plants, and in some cases it 
replicates and appears to be integrated into the cell genome. These 
results offer a biochemical basis for the effects of high molecular 
DNA on the fate of llving cells. However, it is also concluded that 
the phenomena are very complex and might be different from 



organism to organism and even from organ to organ in a given irradiated cells with '%-DNA indicated strongly that i$xbgenous 

organism. K.R.G. ''C-DNA or its fragments were incorporated into the DNA of 
recipient cells. N SA 

N69-30484# NOLlT Publrsh~ng House. Belgrade (Yugoslavia). 
FATE CJF EXOGENOUS D N A  I N  CELLS I N  VLTRO 
B. A Neskovic (School of Med.. Belgrade) e l  al 117 its Recovery 
of lrradiated Cells and Organisms by Nucleic Acids 1967 
p 51 -54 refs (See N69-30473 17-04) 
Avall: CFSTI 

The fate of exogenous DNA introduced into animal and 
bacterla cells IS examined. Difficulties in using autoradiographical 
methods in this type of analysis are dealt w ~ t h  S~xty mg of 
radtoactive DNA per ml of medium was introduced in a monolayer 
culture of L-strain cells The DNA was extracted by the method 
of Marmur (Sueoca) from L cells grown in the presence of 32P 
or thymidine 3H for 48  hours. Two kinds of radioactivity were 
found ln all the preparatbons not treated wrth DNA. (1 ) agglomerates 
of grains above the vacuolized parts of the cytoplasm. in 5% to 

10% of the cells treated with DNA32P and in 0.5% to 1% 
of cells treated with DNA-3H. These agglomerations were rarely 
found above the nuclei. The DNA-32P was mostly found in 
multinucleated cells. while DNA-3H was usually found in mononuclear 
cells; (2) individual grains above the cytoplasm and nucleus. 2 to 
3 times more frequently than the background, randomly scattered, 
and unbound. K.R.G. 

N69-30485# NOLIT Publishing House, Belgrade (Yugoslavra). 
LOCALIZATION O F  INCORPORATED D N A  I N  HOSTCELL 
M. Hill (Czech. Acad. of Sci., Brno) In its Recovery of lrradiatea 
Cells and Organisms by Nucleic Acids 1967 p 55-58 refs 
(See N69-30473 17-04) 
Avail: CFSTI 

A series of experiments was performed to investigate the 
assumed mechanism operating in host cells which is capable of 
deciding whether incorporated foreign DNA will be fixed in the 
nucleus, or released and metabolized. The following patterns of DNA 
incorporation into the recipient cell were found in various sytems 
in vitro: (1) DNA plus recipient cell: for lymphocytes with uptake 
of single DNA molecules, accumulation in the nucleus; for L cells 
wi th  uptake of single CNA molecules. uniform distribution in the 
nucleus and cytoplasm; and (2) donor cells plus recipient cells: 
wi th  uptake of DNA molecules and/or chromosome fragments 
released from damaged donors. accumulation in the 
nucleolar-associated chromatin; with nuclear fusion, formatiorr ~j 
synkaryon. In light of findings on translocation phenomena in 
donor-recipient cell systems in vitro, it is concluded that similar 
events probably take place in vivo. K.R.G. 

N69-30486# NOLlT Publishing House, Belgrade (Yugoslavia). 
THE FATE OF EXOGENOUS D N A  I N  UV-IRRADIATED L 
CELLS 
0 .  Djordjevic (Boris Kidric Inst. of Nucl. Sci.. Beograd) et al In 
its Recovery of lrradiated Cells and Organisms by Nucleic Acids 
1967  p 59-62 refs (See N69-30473 17-04) 
Avall: CFSTI 

Highly polymerized 14C-DNA was extracted from L cells 
labeled with 14C-thymidine. L cells in the logarithmic phase of  
growth were uv-irradiated and resuspended In calf serum containing 
1%-DNA. The total radioactivity of the medium decreased with 
incubation time for both normal and irradiated cells, but at a faster 
rate in non-irrad~ated cultures. After 2 4  hours of incubation 80% 
of non-irradiated cells were labeled: after the same interval in 
irradiated cultures only 55% of the cells were labeled. The labeled 
chromosonies found 2 4  hrs after incubation of nonirradiated and 

N69-30487# NOLlT Publ~shlng House. Belgrade (Yugoslavia). 
EFFECTS O F  EXOGENOUS D N A  O N  fWRADlATED 
M A M M A L I A N  CELLS 
L. A. Smets (Nijm'egen Univ.. Netherlands) In its Recovery of 
Irradiated Cells and Organisms by Nucleic Ac~ds 1967 p 65-67 
(See N69-30473 17-04) 
Avail: CFSTI 

Indirect evidence suggested the involvement of DPlases 
in the alterations in DNA metabolism after ionizing radiation. The 
observed turnover In nascent strands following X-ray treatment oi' 
cells Includes not only additional synthesis but also breakdown of 
existing DNA by DNA-spl~tting enzymes. This turnover will hardly 
decrease initial damage srnce during neosynthesrs damage in 
templates could be copied. glvlng rise to double hit instead of 
randomly scattered single hit damages. It is proposed that exogenous 
DNA reverts irradiation effects according to the enzyme capture 
hypothesis. This hypothesis holds that DNases are occupied by the 
exogenous substrate after its incorporation and thus are prevented 
from damaging cellular DNA, either directly or during 
radiation-induced turnover in nascent strands. The relation of the 
findings with increased survival observed by others is not yet clear. 

Author (NSA) 

N69-30488# NOLIT Publishing House. Belgrade (Yugoslavia). 
CLONE SIZE DISTRIBUTION OF HeLa CELLS TREATED 
WITH D N A  PRECURSORS 
A. H. W. Nias (Christie Hospital and Holt Radium Inst.. Manchester. 
England) et al In its Recovery of lrradiated Cells and Organisms by 
Nucleic Acids 1967 p 69-72 (See N69-30473 17-04) 
Avail: CFSTI 

HeLa cells were rrradiated and an equimolar solution of 
the four deoxyribonucleosides was added to the culture medium; 
the cells were cultured for ten days before fixation. The mean 
colony counts are tabulated; the percentage survival of the irrad~ated 
cells is compared with controls in both treated and untreated 
groups. With a concentration of 10 pg/ml of nucleosides, the clone 
size distribution showed no difference between the treated and 
untreated cell populations and no effect on the prol~feration rates. 
The increased survival percentage obtained with this dosage can 
therefore be accepted as a true restoration of radiation damage. 

N SA 

N69-30489# NOLIT Publrshing House, Belgrade (Yugoslavia). 
REPAIR OF LETHAL RADIATION DAMAGE I N  L CELLS 
BY BEOXYRIBONUCLEOTIDES,  AS RELATED TO CELL 
CYCLE 
D. Petrovic (Rudjer Boskovic Inst., Zagreb) e l  a1 In its Recovery 
of lrradiated Cel!s and Organisms by Nucleic Ac~ds 1967 
p 73-75 refs (See N69-30473 17-04) 
Avail: CFSTI 

The L cells were synchronized and about 80% were In 
mitosis. Culture flasks were irradiated hourly with 500 R dur~ng 
the first cell cycle. After irradiation, an equimolar solution of the 
four deoxyribonucleotrdes was added to half of the flasks of each 
lot and all samples were then incubated for two weeks and the 
colonies counted. The phases of the cell cycle were determ~ned by 
labeling the synchronized cells for 2 0  mln with tritlum-labeled 
thymidrne and the use of autoradrography. A histogram is presented 
to show the survival of cells irrad~ated w ~ t h  500 R at dtfferent 
times after mitosis and the restorative effect of the nucleotides. The 
cells are about ten tlmes more radioresrstant in the GI perrod than 



in the middle of the S period The restorative effect of the 
nucleotides increases toward the S perlod and remains quite high 
during the whole of S with a drop in the middle of it. In G I  there 
IS no restorative effect. N SA 

N69-30490# NOLlT Publishing House. Belgrade (Yugoslavia). 
THE EFFECT OF EXOGENOUS DEOXYRIBONUCLEIC ACIDS 
ON THE MITOSIS OF IRRADIATED AND NON-IRRADIATED 
MERlSTEMATlC CELLS OF V lC lA  FABA 
J. Slotova (Czech. Acad. of Sci., Brno) In its Recovery of lrradiated 
Cells and Organisms by Nucleic Acids 1967 p 77-81 refs 
[See N69-30473 17-04) 
Avail: CFSTl 

Primary roots of Vicia faba were irradiated on the sixth 
day after germination. After irradiation the roots were transferred 
to a DNA solution in which they remained for 2, 4, 6. 8, 16, and 
24 hrs. A decrease of mitotic actlvity in irradiated root cells was 
recorded for 2. 4. and 6 hrs. For intervals of 8 and 16  hrs a 
gradual increase occurred so that the mitotic activities of the 
experimental and control groups were equal 2 4  hrs after irradiation. 
The decrease In mitotic activity of the roots kept in DNA solution 
was not as pronounced during the early intervals and the mitotlc 
index reached the value of the control group sooner. The effect 
was more pronounced in roots cultivated in isologous DNA after 
~rrad~ation. NSA 

N69-30491# NOLlT Publishing House, Belgrade (Yugoslavia). 
RESTORATION OF X-RAY DAMAGED PLANT TISSUE 
CULTURES BY NUCLEIC ACIDS AND RELATED PRODUCTS 
M .  I. Duarte [Paris Univ.) et al In its Recovery of lrradiated Cells 
and Organisms by Nucleic Acids 1967 p 83-89 refs (See N69- 
30473 17-04) 
Avail: CFSTl 

A review of the literature on plant growth-stimulating factors 
and their Influence on restoration of radiation damage is presented. 
It was found that coconut milk, which contains indoleacetic acid 
and a kinin derived from nucleic acids, was not able to  restore 
radiation damage in Scorzonera crown gall. However, a fraction 
prepared from yeast RNA promoted restolation of radiation damage. 
An extract of tobacco leaves was shown to be caoable of restorina 
cultures of tobacco crown gall tcssue after lrradtatlon It  was 
thought that a klnln dertved from nuclecc aclds was responscble for 
the restoring effect N SA 

N69-30492# NOLlT Publishing House. Belgrade (Yugoslavia). 
SOME ASPECTS OF THE EFFECTS OF NUCLEIC ACIDS 
O N  SURVIVAL OF IRRADIATED ANIMALS 
T. Wilczok (Inst. of Oncology, Gliwice. Poland) In its Recovery of 
lrradiated Cells and Organisms by Nucleic Acids 1967 p 91-96 
(See N69-30473 17-04) 
Avail: CFSTl 

A review of the literature on radioprotecttve effects of nucleic 
acids is presented. Results obtained by various workers from 
studies on protective effects of homologous and heterologous DNA 
against lethal doses of radiation are discussed. Studies on molecular 
weights of DNA showed that DNA of higher molecular weights has 
greater therapeutic efficiency. Effects of ?. radiation on the 
differential blood count of  rats were studied; following treatment 
with DNA the blood picture was normal after the fifth day following 
Irradiation, but seven to twelve days were required for restoration 
when sodium chloride was substituted for DNA. Studies on 
post-irradiation injection of tritium-labeled DNA led to the following 
hypothesis: DNA can circulate in the blood stream in a native 

macromolecular state where it adsorbs to lymphocytes: these cells 
or their fragments carry it to the bone marrow and the lymphatic 
tissues; thus the exogenous DNA is made available in situ to cells 
and tissues for repair of radiation damage. Effects of DNA on 
immunologccal properties of irradiated anlmals are discussed. 

N SA 

N69-30493# NOLlT Publishing House. Belgrade (Yugoslavia). 
RECOVERY EFFECT OF H O M O L O G O U S  ARfD 
HETEROLOGOUS D N A  F R O M  DIFFERENT O R G A N S  
INJECTED I N T O  TOTAL-BODY I R R A D I A T E D  ( 6 0 0  R) 
INFANTILE MALE RATS A N D  ADULT M A L E  RATS 
N. Savkovic (Boris Kidric Inst. of Nucl. Sci., Vinca) In its Recovery 
of lrradiated Cells and Organisms by Nucleic Acids 1967 
p 98-1 0 2  (See N69-30473 17-04) 
Avail. CFSTl 

Rats and mice of different ages were exposed to an X-ray 
dose of 600  R: one half of each group was treated with DNA. 
Results, presented in the form of graphs, show that in all cases 
the survival of animals treated with DNA was greater than that 
of control animals. Results were similar for homologous and 
heterologous DNA extracted from liver, spleen. and thymus. NSA 

N69-30494# NOLlT Publtshing House. Belgrade (Yugoslavia). 
THE EFFECT OF NATIVE.  D E N A T U R E D ,  RENATURED 
A N D  DEGRADED D N A  ON THE SURVIVAL OF LETHALLY 
IRRADIATED RATS 
J. Mendecki (Inst. of Oncology, Gliwice. Poland) et a1 In its 
Recovery of lrradiated Cells and Organisms by Nucleic  id^ 1967 
P 103-106 (See N69-30473 17-04) 
Avail: CFSTl 

Rats were given 1000  R of  y radiation and injected 

intraperitoneally wi th  the fol lowing DNA preparations: native. 
denatured, renatured, degraded native, degraded denatured, single 
stranded, and DNase-treated. Control rats were injected with sodium 
chloride. A table is presented to show percent survival after 3 0  
days of the rats treated with different DNA preparations. Control 
animals died within 19 days. After 3 0  days, the survival of rats 
given native DNA was 62%; that of rats given denatured 
DNA was 57%: renatured. 60%; degraded native. 0%: degraded 
denatured. 0%; single stranded. 32%; and DNase-treated. 0%. The 
significance of the molecular weights o f  the various DNA 
preparations in relation to  survival of rats is discussed. NSA 

N69-30495# NOLlT Publishing House. Belgrade (Yugoslavia). 
RESEARCH O N  THE K INETICS O F  D E A T H  AFTER 
WHOLE-BODY I R R A D I A T I O N  W I T H  X-RAYS OR 
GAMMA-RAYS 
H. Neumann (Inst. of Oncology. Gliwice, Poland) et al In its 
Recovery of lrradiated Cells and Organisms by Nucleic Acids 1967 
p 107-1 10  (See N69-30473 1 7-04) 
Avail: CFSTl 

Rats were irradiated at various dose rates and treated with 
DNA or sodium chloride. In attempting to get a maximum number 
of survivals of animals with radiation sickness after LD 100 
treatment with DNA, the radiobiological threshold effect was obtained 
within a dose range of 1 to 2 R/min. Animals irradiated with LD 
100 at high dose rates did not survive the radiation sickness 
despite DNA treatment, while rats given the same total dose but 
at dose rates of only 1 to 2 R/min exhibited 3 0  to 80% survival 
when treated with DNA. Control rats treated with sodium chlorida: 
all died within a period of 15 to 3 0  days. N SA 

N69-30496# NOLlT Publishing House, Belgrade (Yugoslavia). 
D N A  REPAIR OF R A D I A T I O N  D A M A G E  I N  THE 
CIRCULATING BLOOD OF RATS 



Stanislaw Gotba (Inst. of Oncology. Gliwice. Poland) et al I n  its 
Recovery of lrradiated Cells and Organisms by Nucleic Acids 
1967 p 1 1 1-1 13 (See N69-30473 17-04) 
Avail: CFSTl 

Exogenous DNA administered to rats after irradiation with 
a lethal dose of y radiation had a significant effect on the survival 
weight and the recovery of erythrocytes, hemoglobin and white cell 
count in the circulating blood. Highly polymerized DNA from calf 
thymus was injected intraperitoneally within 4 8  hrs after irradiation. 
Control rats were given sodium chloride. Seven days after irradiation 
the erythrocyte count began to  decrease: however, within 3 0  days 
the count returned to  normal in the DNA-treated rats. In control 
rats the count decreased and death occurred within three weeks. 
The leukocyte count decreased drastically during the first 2 4  hrs 
after irradiation in all rats, reaching its lowest value after three 
days. From the 14th day after irradiation a great increase in 
leukocyte count was observed in the DNA-treated rats, but not in 
control rats. N SA 

N69-30497# NOLlT Publishing House. Belgrade (Yugoslavia). 
S P O N T A N E O U S  A N D  R A D I A T I O N  I N D U C E D  
CHROMOSOME ABERRATIONS I N  THE BONE M A R R O W  
OF RATS I N  VlVO 
V. Jankovic-Stejin (Boris Kidric Inst. of Nucl. Sci.. Vinca) et al I n  
its Recovery of lrradiated Cells and Organisms by Nucleic Acids 
1967 p 1 15-1 19 refs (See N69-30473 17-04) 
Avail: CFSTl 

Chromosome examinations were made on four groups of rats: 
normal, DNA-treated, X-irradiated, DNA-treated and X-irradiated. 
The bone marrow of rats treated with DNA contained a higher 
frequency of abnormal cells and also a higher frequency of aberrations 
per cell than that of normal rats. Examination of cells from bone 
marrow of irradiated rats revealed changes in  number and 
arrangement of chromosomes and structural damage. The most 
frequent aberrations were acentric chromosomes formed by breakage 
in the centromere zone. All types of aberrations occurred with a 
frequency considerably greater than that of control animals. In 
irradiated animals treated with DNA the frequency of aberrations 
was lower. NSA 

N69-30498# NOLlT Publishing House. Belgrade (Yugoslavia). 
THE EFFECT OF D N A  A N D  OTHER HUMORAL FACTORS 
O N  RECOVERY OF HAEMATOPOIETIC TISSUE 
Vera Juraskova (Czech. Acad. of Sci.. Brno) et al I n  its Recovery 
of  irradiated Cells and Organisms by Nucleic Acids 1967 
p 121-1 25 refs (See N69-30473 17-04) 
Avail: CFSTl 

Mice were given a 6 5 0  R dose of X radiation and were 
then injected intraperitoneally wi th  DNA, milk, thymidylic acid. 
and ascites tumor cells. Control mice were given saline solution. 
Recovery of hematopoietic tissue was determined using the spleen 
colony method. The tabulated results show that all substances 
increased the number of colonies. N SA 

N69-30499# NOLlT Publishing House. Belgrade (Yugoslavia). 
RECOVERY OF REPRODUCTIVE ABILITY BY 
HOMOLOGOUS TESTES, LIVER, SPLEEN, THYMUS AND 
KIDNEY D N A  OF RATS I R R A D I A T E D  D U R I N G  T H E  
INFANTILE PERIOD 
N. Savkovic (Boris Kidric Inst. of Nucl. Sci.. Vinca) In  its Recovery 
of lrradiated Cells and Organisms by Nucleic Acids 1967 
p 127-1 32 (See N69-30473 17-04) 
Avail. CFSTl 

Male rats, aged 8 and 17 days, were given 600 R of 
X-radiation. One group was treated with DNA extracted from 

k~dney, liver, spleen, testes, and thymus. On reaching maturity the 
rats were mated with normal females. Fertility of males was 
estimated from the number of pregnant females and histological 
examination of the reproductive organs. Res_ults showed that i t  was 
possible. Results showed that reproductive organs recovered from 
radiation damage when treated with DNA from the various organs. 
It is thought that nucleic acids repalr the structiire of the damaged 
nucleic ac~ds In the irradiated organism. NSA 

N69-30500# NOLlT Publishing House. Belgrade (Yugoslavia). 
RECOVERY EFFECT OF H IGHLY POLYMERIZED 
HOMOLOGOUS TESTIS A N D  LIVER DEOXYRIBONUCLEIC 
ACID (DNA) O N  THE SEMINIFEROUS EPITHELIUM OF 
X-IRRADIATED RATS 
A. Popovic (Boris Kidric Inst. of Nucl. Sci.. Vinca) et al I n  its 
Recovery of lrradiated Cells and Organisms by Nucleic Acids 1967 

p 133-1 37 refs (See N69-30473 17-04) 
Avail: CFSTl 

Male rats were X-irradiated with doses of 500  and 750  
R. DNA from testis was injected intraperitoneally into rats given 
500 R. and DNA from liver was injected into rats given 750  R. 
Microscopic examination of testes showed that in rats treated with 
DNA there was less damage to the seminiferous epithelium and 
greater survival of spermatogonia and spermatocytes. N SA 

N69-30501# NOLIT Publishing House. Belgrade (Yugoslavia). 
RESTORATION A N D  E N H A N C E M E N T  OF A N T I B O D Y  
SYNTHESIS BY NUCLEIC AClD DIGESTS AND COLCHICINE 
Bernard N. Jaroslow (Argonne Natl. Lab.) I n  its Recovery of 
lrradiated Cells and Organisms by Nucleic Acids 1967 p 139-145 
refs (See N69-30473 17-04) 
Avail. CFSTl 

The effects of colchicine on the hemolys~n response were 
tested in X-irradiated and unirradiated rabbits. I t  was observed 
that colchicine in progressively increasing amounts stimulated the 
production of hemolysin at higher rates in both irradiated and 
unirradiated groups, but the length of the latent period and the 
duration of antibody production was not modified by colchicine. The 
role of nucleic acids in these phenomena is discussed. It is believed 
that cytotoxic agents enhance antibody formation by supplying 
extra amounts of nucleic acid degradation products that stimulate 
cells to produce appropriate enzymes for nucleic acid synthesis, 
and in .he presence of antigen the processes leading to  antibody 
production are initiated. NSA 

N69-30502# NOLlT Publishing House, Belgrade (Yugoslavia). 
RESTORATION OF THE ANTIBODY-FORMING CAPACITY 
OF IRRADIATED RATS BY MEANS OF NUCLEIC ACIDS 
Miroslav M. Simic (Boris Kidric Inst. o f  Nucl. Sci.. Vinca) et al 
I n  its Recovery of lrradiated Cells and Organisms by Nucleic Acids 
1967 p 147-1 5 0  refs (See N69-30473 17-04) 
Avail: CFSTl 

Rats were given 400  to 600  R of X-radiation one or two 
days before immunization with sheep erythrocytes. They were given 
nucleic acid preparations from the day of irradiation through four 
or five days. Results demonstrated that only a fraction of the total 
damage caused by radiation can be restored by postirradiation 
treatment with nucleic acids from spleens of homologous donor rats, 
while the major part of the injury is irreparable under such 
experimental conditions. The experiment in which both DNA and 
RNA, isolated from spleen of preimmunized rats. were simultaneously 
administered after irradiation, strongly suggests that  specific 
preimmunization of prospective nucleic acid donors can increase the 
degree of restoration of the hemolysin response in irradiated rats. 

N SA 



N69-30503# NOLlT Publishing House. Belgrade (Yugoslav~a). 
EARLY EFFECTS OF THE H O M O L O G O U S  DNA OF 
IRRADIATED L-STRAIN CELLS 
B A. Neskovlc (School of Med.. Beograd) et al In its Recovery 
of lrradiated Cells and Organisms by Nuclelc Acids 1967 
p 151 154 refs (See N69-30473 17-04) 
Avall: CFSTl 

The DNA was Introduced into a culture of L cells immediately 
after the cells were y-irradiated wi th  a dose of 7 0 0  rads 
Photom~crographs were made at regular intervals for ten days. The 
photographs were analyzed for duration of interphase, transition 
from one interphase to  the next, t ime when the first normal 
mltosis appears, tlme when endoreduplication appears, time when 
patholog~c m~tosis appears. and number of cells one hour after 
lrradiat~on and afte! 41. 144, 202. and 228 hours. The effect of 
rad~atlon was to  slow down the mitotic process durlng the first 48  
hrs. The number of cells in DNA-treated cultures increased by 
100% in 41 hrs. The flrst appearance of endoreduplication of 
ch,romosomes occurred after 19 hrs in cells wlth exogenous DNA, 
and at the 25th hr in cells without exogenous DNA. NSA 

N69-30504if NOLlT Publ~shing House, Belgrade (Yugoslavia). 
THE EFFECT OF ISOLOGOUS DNA ON THE METABOLISM 
OF D N A  I N  UV-IRRADIATED L-CELLS 
Lj. Kostlc (Boris Kidrlc Inst. of Nucl. Sci.. Vinca) et al In its 

Recovery of lrradiated Cells and Organisms by Nucleic Acids 1967 
p 155-1 58 refs (See N69-30473 17-04) 
Avall. CFSTl 

The L cells were irradiated with UV light In the logarithmic 
phase'of growth. Survlval was followed by counting cells cult~vated 
In suspension. For metabolism studies irradiated and nonirradiated 
cells were plated in a medium contaming 14C-DNA. The survival 
of L cells was about 50% following UV irradlatlon. When DNA 
was added to the Irradiated culture ~mmediately after irradiation the 
survival rate was 86% four days after ~rradiation. N SA 

N69-30505# NOLlT Publishing House. Belgrade (Yugoslavia). 
EFFECT OF HOMOLOGOUS TESTIS DEOXYRIBONUCLEIC 
A C I D  O N  THE TESTIS CELL R l B O N U C L E l C  A C I D  
METABOLISM OF LETHALLY IRRADIATED RATS 
Aleltsandar Becarevic (Boris Kidric Inst. of Nucl. Sci., Vinca) et al 
In its Recovery of lrradiated Cells and Organisms by Nucleic Acids 
p 159-1 63 refs (See N69-30473 17-04) 
Avail: CFSTl 

Rats were given 8 5 0  R of X-radiation, and DNA was 
admtnistered to irradiated and nonirradiated rats. Before killing, each 
animal was injected intraperitoneally with radioactive phosphate. 
All animals were sacrificed 29 hrs after irradiation or administration 
of DNA. Graphs are presented to show metabolic activity of RNA 
in testis cells. Results showed that irradiation strongly inhibited the 
capacity of testis cells to incorporate radioactive phospliorus into 
its RNA, but the decrease of incorporation was particularly 
pronounced in the ribosomal RNA. However. the radioinduced 
metabolic lesion was reduced by treatment with native homologous 
testls DNA. NSA 

N69-30688 North Carolina Univ., Chapel Hill. 
BLOOD FLOW AND OXYGEN CONSUMPTION IN RESTING 
SKELETAL MUSCLE 
Gideon Beer (Ph.D. Thesis) 1968 140 p 
Avail. Univ. Microfilms: HC $6.60/Microfilm $3.00 Order No. 
69-1 576 

Blood flow to the muscle was controlled by a perfusion 
pump, measurements were made of blood pressure, arterial and 
venous oxygen contents, arterial and venous lactate contents. and 
CFC. Rest~ng skeletal muscles produced lactate at rates ranging 

from 0.20 to 2.10 pNl/m~n x 100 gm. Reduct~on of blood flow was 
associated with higher venous lactate levels. Lactate production was 
increased when moderate reduction of blood flow was imposed 
and decreased when flow reduction was substantial. An absolute 
relationship between blood f low (oxygen supply) and lactate 
production in the resting muscle could nor be obtained. Oxygen 
deficits incurred during periods of reduced flow were never accurately 
repald when blood flow was restored. The results indicate that the 
extraction of  oxygen is closely associated w i t h  the capillary 
surface area available for filtration and diffusion, and that oxygen 
consumption of the muscle is dependent on the tissue perfusion at 
the microcirculatory level. Dissert. Abstr. 

N69-30695*# Jet Propulsion Lab.. Calif. Inst. of Tech., Pasadena. 
A M A T H E M A T I C A L  M O D E L  OF THE EFFECT OF A 
PREDATOR ON SPECIES DIVERSITY 
J. N. Yang and C. R. Weston 15 Jun. 1969 22 p refs 
(Contract NAS7-100) 
(NASA-CR-103242; JPL-TR-32-1359) Avail: CFSTl CSCL O6C 

The presence of two species in the same environment with 
a common limiting resource is paradoxical if competition for the 
limiting resource is the only consideration: one or the other of the 
species must be eliminated. This analysis shows that a normally 
unsuccessful competitor for the limiting resource may persist when 
there is a predaror on the otherwise successful species. The 
modified assumption and different parametric values which are 
considered do not alter this generalization. The working model is of 
bacteria growing in a chemostat: however, there is no reason to 
assume the resultant conclusions are restricted to a bacterial 
system, an experimental situation, or terrestrial organisms. Author 

N69-30701# Joint Publications Research Servlce. Washington. 
D.C. 
RADIOBIOLOGY, VOLUME 8, NO. 3 
Nov. 1968 208  p refs Transl. into ENGLISH of Radlob~olog~va 
(Moscow), v. 8, no. 3. 1968 Transl. for the AEC 
(AEC-TR-69 16) Avail: CFSTl 

Radiobiologlcal studies on cells, seeds, and animals are 
presented. For indimdual titles, see N69-30702 through N69-20721. 

N69-30702# Joint Publications Research Service, Washington. 
D.C. 
S O M E  ASPECTS OF THE PROTECTION OF 
NUCLEOPROTEINS FROM THE INFLUENCE OF IONIZING 
RABIATION 
A. N. Plsarevskii et al In its Radiobiology, vol. 8, no. 3. 1968 
p 1-1 1 refs (See N69-30701 17-04) 
Avail: CFSTl 

The comparative radiosensltivity of deoxyribonucleoprote~n 
(DNP) was studied in the gel and condensed states. I t  was 
shown that the radioresistance of formed nucleoprotein strands 1s 
increased by one to two  orders of magnitude. The Introduction of 
a number of protective substances into a DNP gel leads to an 
Increase in the critical dose leading to loss of the structure-forming 
properties. The best protective ability is possessed by AET and 
MPA and gallates. Irradiation of DNP gels by doses below the critical 
dose not lead to any change in the number of  structuromechanical 
properties, if protective substances are introduced into the DNP 
gels before irradiation The greatest activity is possessed by FINAM. 
In the lrradlatlon of condensed DNP structures, the change In the 
relaxation properties is entlrely suppressed when AET and MPA are 
Introduced Into solut~on Author 



N69-30703# Jornt Publrcatrons Research Service Washrngton, 
D C 
INFLUENCE OF IRRADIATION O N  THE COMPOSITION 
OF MESSENGER R N A  D U R I N G  EARLY L O A C H  
EMBRYOGENESIS 
S R urn an ski^ I n  ~ t s  Radiobiology, vol 8. no 3 1968 p 12-22 
refs (See N69-30701 17 04)  
Avail CFSTl 

The population of RNA in normal and irradrated loach embryos 
was compared at varrous stages of development by the method of 
artificial DNA -RNA hybrrdizatron It was shown that the activation 
of new genes during early loach embryogenesis is accomplrshed 
per~odically The periods of activatron of the genes corncide wrth 
the perrods of morphogenetrc actrvity of the nuclei Irradiation 
before the beginning of gene activatron almost entrrely suppresses 
this process at the same time without producrng a repressron of 
already active genes Author 

N69-30704# Joint Publications Research Servrce. Washrngton, 
D.C. 
URINE PROTEINS DURING ACUTE RADIATION SICKNESS 
OF ANIMALS 
G.  A. Sedgenidze et a1 In  its Radiobilogy. Vol. 8. No 3 1968 
p 23-33 refs (See N69-30701 17-041 
Avail: CFSTl 

The urine proteins of intact rats of the Avgust Irne and 
animals subjected to whole-body irradiation by the y-rays of 6%o. 
were subjected to  an electro- and immunoelectrophoretic 
investigatron. Cross-exhausted and unexhausted rabbit immune sera 
against uroproteins of intact and rrradrated anrmals, as well as 
against proterns o f  the blood, mrtochondria, microsomes, and 
hyaloplasm of krdney cells. were used to  develop the 
electrophoretograms. In the uroproterns of the Intact rats, six fractions 
differing in electrophoretic mobilrty were detected, containrng 11 
antigens, five of whrch were represented by blood serum proteins. 
while SIX were uroproteins specific for the urine. also determined 
in  the proteins of  the hyaloplasm arid rnrcrosomes of kidney 
cells. Radiation sickness of the animals is accompanied by phase 

changes in the kidney function. Author 

N69-30705#  Jornt Publications Research Service. Washington. 
D.C. 
INFLUENCE OF GALASCOABIN O N  THE RESPIRATION 
A N D  O X I D A T I V E  PI- IOSPHORYLATION OF LIVER 
MITOCHONDRIA AFTER IRRADlATlON OF AN IIWMLS 
E. F. Shamrai et a1 I n  its Radiobiology, vol. 8, no. 3 p 34--38 
refs (See N69-30701 17-04) 
Avail: CFSTl 

In  radration sickness, disturbances of the intracellular 
metati.!ism are obser-ved, includrrig the energy metabolrsrn, lying at 
the basis of all the vrtal processes. The questron of the influence 
of ionizing radration upon the processes of tissue metabolrsm and 
oxrdative phosphorylation has been insuff~ciently studied 
Determining the rndrces of the energy metabolism after various 
types of irradration (local and total) and varrous doses (sublethal and 
lethal), as well as determ~nrng the possibility of influencrng these 
processes by the use of a physiologrcal complex of vitamrns C and 
P Igalascorbrn) were studied Author 

N69-30706# Joint Publrcations Research Serrvce. Washington. 
D.C. 
POSTRADlATlON CHANGES OF MOUSE AND RAT BONE 
M A R R O W  CELLS DURING INCUBATION IN VlTRO 
L. A. Kharlamova I n  i ts Radiobiology, vol 8, no. 3 1968 

p 3 9 4 6  refs (See N69-30701 17-04) 
Avarl. CFSTI 

The dynamics of the inactrvation, death. and lysis of bone 
marrow cells was studied in nonirradiated and irradiated suspensioris 
incubated at 37"  in vitro. The dynamics of inactivation (loss of 
ability for unlrmited multrplicatron) of hernatogenic stem cells in 
mouse bone marrow suspensrons was determined by the method 
of spleen colonies Death and lysis of nucleated cells were judged 
according to the decrease in the number of cells that were not 
starned by eosln and were not iysed, I t  was established that the 
kinetic principles of these processes are the same lrradiation at 
a dose of 100 and 190 r led to an acceleration of the inactrvation 
of those stem cells which retarned their abrlity for unlrmited division 
immediately after irradiation. An acceleration of the processes of 
death and lysrs of nucleated cells in vrtro was observed only in 
the case of irradiation at doses of 1000 r and more. Author 

N69-30707# Joint Publications Research Service. Washington. 
D.C. 
STUDY OF THE DIRECT AND REMOTE EFFECTS OF 
RADIATION O N  BONE M A R R O W  
A. L. Vygodskaya et al I n  /Is Radiobrology, Vol. 8. No. 3 1968 

p 47-59 (2..- N69-30701 17-04) refs 
Avail: CFSTl 

Cell destruction and the change in the number of cells 
of different fractrons in rat bone marrow under the influence of 
drrect and remote action of radiation during the frrst two days after 
irradiation at a dose of 1000 r with one limb shrelded were stirdied 
The existence of remote tnfluences of rad~atron upon hernatogenic 
trssue, manifested in a substantial cell destruction in the shrelded 
bone marrow, was established. It was shown that the remote 
effect IS due to a sharp decrease in the number of erythrord cells 
and a certain decrease In the number of myeloid cells. The number 
of lymphocytes in the shielded bone marrow does not change 
srgnificantly The causes of the drop in the number of  cells of 
different fractrons of the shielded and rrradiated bone marrow are 
analyzed Author 

N69-30708# Joint Publications Research Service. Washrngton. 
D.C. 
C O M P A R A T I V E  STUDY OF T H E  EFFECTS O F  X-RAY 
A N D  GAMMA-RADlATIQN O N  THE SURVIVAL OF RATS 
UMBER CONDlTlONS OF NONUfdlFORM INFLUENCES 
G. M. Avetisov In  I ts Radiobiology, Vol. 8, No. 3 1968 p 60-65 
(See N69-30701 17-04) refs 
Avail. CFSTl 

The peculiaritres of the biological effects of X-ray and 
y-radiations were demonstrated In experiments on rats by cornparrng 
them under conditions of nonun~form rnfluences. A considerat~on 
of the spatral drstrrbution of the tissue doses makes rt possible to 
explain the qualitative and quantitative peculiaritres of the course 
of iadratron injury in nonunrform frelds In a comparrson of the 
brological effectiver~ess of d~fferent types of radiatrorrs, a 
strict consrderat~on of the spatial d~strrbution of doses IS needed 

Author 

N69-30709j l  Joint Publications Research Service. Washington. 
D.C. 
RECOVERY OF THE FETUS A N D  P L A C E N T A  AFTER 
RADIATION [NFLUENCE 
V. E. Kogan In  Its Radiobiology. Vol. 8, No 3 1968 p 66-74 
(See N69-30701 17-04) refs 
Avail- CFSIl 

The change in the state of fetuses and placentas was studied 
3-7-9 days after rrradiation of female rats on the tenth day of 
pregnancy at a dose of 25 r on the 13th. 17th. and 19th days of 
pregnancy. It was sfiown that on the 13th day of pregnancy, the 



vascularization of the fetal placenta is reduced, and the lifetime of 
the fetuses under conditions of total oxygen starvation is shortened 
(69.7 minutes In the experimental group, compared with 104.9 
minutes in the control). Subsequently, a gradual repair of the 
vascular disorders in the placenta is observed: by the 17th day of 
pregnancy, no underdevelopment of the fetal vascular network in 
the labyrinth portion of  the irradiated placentas is detected. 
Normalization of the response of the fetuses to  total oxygen 
starvation does not set in until the 19th day of pregnancy. Thus. 
together with a high radiation vulnerability of the fetus, a substantial 
ability for repalr after the disturbances of development is detected. 

Author 

N69-30710# Joint Publications Research Service. Washington. 
D.C. 
RADlOSENSlTlVlTY OF DEVELOPING TENCH EMBRYOS 
(TINCA TINCA L.) 
I. V. Kulikov et al I n  Its Radiobiology. Vol. 8, No. 3 1968 
p 75-81 (See N69-30701 17-04) refs 
Avail. CFSTI 

The effects of aqueous solutions of 90Sr and and 
external irradiation by the y-rays of cobalt -60 upon the embryonic 
development of the tench were studied under laboratory conditions. 
Incubation of fertilized tench roe in aqueous solutions of 90Sr 
and 90Y wi th  a concentration from to 1 0  - 5  curie/ 
liter has no appreciable effect either upon the rate of development 
of the embryos or upon the quantitatively yield of normal and 
abnormal prelarvae from t h ~ s  roe. The survival rate of the prelarvae 
for 10  days after hatching from the roe incubated in radioactive 
water does not differ from the control. The prelarvae that hatched 
from the roe incubated in radioactive solutions proved to be just 
as resistant to supplementary external y-irradiation (dose 800  r) 
as the controls. Author 

N69-30711# Joint Publications Research Service, Washington, 
D.C. 
RADlOSENSlTlVlTY OF THE MEMBRANES OF ISOLATED 
NUCLEI OF NERVE A N D  GLIALCELLS 

K. Sh. Nadareishvili et a1 I n  I ts Radiobiology, Vol. 8, No. 3 1968 
p 82-91 (See N69-30701 17-04) refs 
Avail: CFSTI 

The kinetics of the hypotonic and alkaline decomposit~on 
of isolated nuclei obta~ned from the brains of four-week-old rats 
was studied. The nuclei were isolated by the method of Shobo 
with modifications. A suspension of nuclei in an isotonic sucrose 
solution was irradiated at 1 .5"-2"  C. then diluted wi th  0 . 2 5  
percent neutral or alkaline NaCI solution, and the kinetics of the 
decomposition of the nucle~ determined at room temperature. The 
number of nuclei in suspension was counted both microscopically 
and with an electronic particle counter. The experiments indicated 
that a statistically s~gn~ficant radiation effect is detected at a dose 
of 500  r for nuclei of astrocytes and at 1000 r for the nuclei of 
neurons and oligodendrocytes. Author 

N69-30712# Joint Publications Research Service, Washington, 
D.C. 
PHYSIOLOGICAL A N A L Y S I S  OF THE ROLE OF THE 
SYNAPSE I N  DISTURBANCES OF THE ACTIVITY OF THE 
NEUROMUSCULAR APPARATUS AFTER IRRADIATION 
A. E. Ulyanitskaya In  Its Radiobiology, Vol. 8, No. 3 1968 
p 92-98 refs (SeeN69-30701 17-04) 
Avail: CFSTI 

In irradiation of a neuromuscular preparation of m sartorius n. 
ischiadicus of the frog at a dose of 18--20 krad, a d~stinct decrease 
in the work capacity of the muscle begins, detectable accord~ng 

to its contractton in response to stimulation of a motor nerve. At 
the same time. in the case of direct stimulation the work capaclty 
of the muscle does not dtffer from the norm. A dose of 18-20 
krad does not produce any changes e~ther in the threshold of 
excitatlorl or In the actton potential of the nerve. The actlon potentials 
of the muscle in the case of stimulation of a motor nerve become 
lower than In the control. In the case of direct stimulation of the 
muscle they are higher. producing an inttial deteriorat~on of the 
work of the muscle in response to stimulation of a motor nerve. 
Such a dose does not lower the work capacity either of the motor 
nerve or of the excitable muscle membrane. Consequently, a 
disruption of the myoneural synaptic transmission is responsible for 
the primary injur~ous effect observed immediately after irradiation. 

Author 

N69-30713# Joint Publications Research Service. Washington, 
D. C. 
SOME DISPUTED QUESTIONS IN THE PROBLEM OF POST 
RADIATION RECOVERY OFTHE CHROMOSOMES 
N. V. Luchnik I n  I ts Radiobiology. Vol. 8. No. 3 1968 p 99-1 1 1  
(See N69-30701 17-04) refs 
Avail: CFSTI 

In  this article, the term recovery is used to  denote 
nonrealization of latent damages, a consideration of which is limited 
to the cytogenetic level. Evidence is cited against the idea that the 
formation of observable chromosome aberrations is based upon 
true breaks. Most of the facts support the correctness of the 
template theory. The impossibility. without making more or less 
arb~trary assumptions, of determining the rate of recovery and time 
of realization using existing facilities was demonstrated. The results 
of experiments ind~cating that cellular and local recovery involves 
processes that occur at the presynthetic and synthetic stages of 
the cellular cycle, respect~vely, were analyzed. Possible molecular 
mechanisms of both types of recovery are discussed. Author 

N69-30714# Joint Publications Research Service, Washington, 
D.C. 
LUMINESCENCE-CYTOCHEMlCAL I N V E S T I G A T I O N  OF 
THE EFFECTS OF GAMMA-RAYS A N D  RADIOTOXINS O N  
CELLS OF EHRLICH ASCITES CARCINOMA 
V. G. Kondratenko et a1 In its Radiobiology, Vol. 8. No. 3 1968 
p 11  2-1 21 refs (See N69-30701 17-04) 
Avail: CFSTI 

A comparative investigation was made of the effects of 
y-rays and quinoid radiotoxins on Ehrlich cancer cells. Using a 
cytofluorimetric method, i t  was shown that i n  the development of 
radiation damage to  cellular nuclei, there is an almost complete 
analogy both under the action of ionizing radiation and under the 
action of radiotoxins. It was established that there is a dose and 
time dependence, and in the case of the action of radiotoxins a 
concentration dependence as well, in the development of radiation 
reactions in the DNA-protein complex of the nuclei. It is noted that 
the effects of radiation anabolites uDon cellular nuclei beain to  be 
manifested practically simultaneous& with the effects of radiation: 
I t  is concluded that in the development of radiation effects. the 
role of a starter mechanism is played by the action of the ionizing 
rays, and an important role is played by the effects of radiation 
anabolites. Author 

N69-30715# Joint Publications Research Service, Washington. 
D.C. 
ELECTROLYTE COMPOSITION OF THE BLOOD PLASMA 
A N D  L IQUOR I N  R A B B I T S  I R R A D I A T E D  AFTER 
PROPHYLACTIC ADMINISTRATION OF CYSTAMINE 



A. G. Kuzovkov et al I n  its Radiobiology, Vol. 8. No. 3 1968 
p 122-1 27 refs (See N69-30701 17-04) 
Avail: CFSTI 

The content of sodium, potassium, and calcium ions in 
the spinomedullar fluid and in the blood plasma taken from the 
carotid artery and medullar venous sinus was studied in experiments 
on rabbits by the method of flame photometry. The indices of the 
calcium content reflect the total value of ionized and bound 
calcium. Irradiation of the animals is accompanied by pronounced 
hypokaliemia and a slightly increased sodium level. Cystamine 
administered before irradiation normalizes the potassium metabolism 
in the animal organism after irradiation and somewhat increases 
the sodium and calcium ion content in the blood tn this case. 

Author 

N69-30716kl Joint Publications Research Services, Washitlgton. 
D.C. 
RELATIONSHIP BETWEEN THE FLUORINE AND CALCIUM 
CONTENTS I N  THE DIET A N D  THE RESISTANCE OF 
ANIMALS TO THE INFLUENCE OF GAMMA-IRRADIATION 
V. A. Knizhnikov et al I n  i ts Radiobiology. Vol. 8, No. 3 1968 

p 128-1 3 4  refs (See N69-30709 17-04) 
Avail: CFSTl 

The significance of the level of intake of calcium and the 
trace element fluor~ne with the diet for the radioresistance of 
animals to  single and fractionated whole-body y-irradiation was 
studied in chronic experiments on 31  2 noninbred white rats. I t  was 
established that a diet enriched in calcium and fluorine substantially 
increases the radioresistance of the animals. 

Author 

N69-30717# Joint Publications Research Service. Washington, 
D.C. 
E X P E R I M E N T A L  S T U D Y  OF THE EFFECTIVENESS OF 
CYSTAMINE I N  THE CASE OF PROLONGED INFLUENCE 
OF GAMMA-RAYS ON RATS 
D. I. Zelyakova In Its Radiobiology, Vol. 8. No. 3 1968 
p 135-1 39  refs (See N69-30701 17-04) 
Avail: CFSTl 

The effectiveness of t l ~ e  radioprotective action of cystamine 
and that of cystamine with amygdalin in various doses and courses 
of administration in the case of prolonged external y-irradiation at 
a dose rate of 16.7 r/hour up to a total dose of 2000  r was 
studied on an experiment on 140 rats. The indicated dose produces 
80-100 percent death of the animals within a 30-day period. I t  
was established that the administration of the preparations before 
the beginning of irradiation and repeated administration during 
irradiation at a daily dose of 150mg/kg are ineffective. Repeated 
administration of the preparations in a daily dose of 450  mg/kg 
has a pronounced toxic effect. The causes of the absence of 
effectiveness of cystamine under conditions of the irradiation model 
studied are discussed. Author 

N69-30718# Joint Publications Research Services, Washington, 
D.C. 
RESTORATION OF RADIATION DAMAGES TO COTTON 
SEEDS DURING PROLONGED STORAGE 
N. M. Berezina et al I n  I ts Radiobiology. Vol. 8, no. 3 1968 
p 140-145 (See N69-30701 17-04) refs 
Avail: CFSTl 

I t  was established that cotton seeds irradiated at a lethal 
dose of 4 0  kr show a restoration of the viability lost under the 
influence of irradiation when they are stored for prolonged periods 
under laboratory conditions. All the seeds freshly irradiated at this 
dose d ~ e  in the stage of the cotyledon leaves. Seeds stored for 6 
and 12  months after irradiation develop true leaves, buds, and 

bloom. The restoration of viab~lity is paralleled by a restoration of 
a whole series of phys~ological and biochemical disorders, arising 
in the freshly irradiated seeds: the chlorophyll content is restored. as 
is the activity of oxidative enzymes. and the content of rad~otoxins 
is reduced. During prolonged storage of irradiated cotton seeds, a 
decrease in the radiat~on damages arising during irradiation of 
air-dried seeds at a dose of 4 0  kr ts observed. Author 

N69-30719# Jotnt Publications Research Service. Washington. 
D.C. 
JOINT ACTION OF GAMMA-IRRADIATION AND THERMAL 
SHOCKS ON ARABlDOPSlS THALIANA (L) HEYNH. SEEDS 
Ch. V. Nlkolov et al I n  Its Radiobiology. Vol. 8. No. 3 1968 
p 146-1 53  refs (See N69-3070 17-04) 
Avail: CFSTl 

Air-dried seeds were subjected to y-irradiation at doses 
of 40. 80. 120. and 160 kr, as well as to a temperature influence 
of 100°C for 3 0  minutes. Thermal shocks were applied before. 
after, or before and after irradiation. In the control and experimental 
groups of plants, death of the plants in the phases of the cotyledons 
and rosette. growth of the root and stem, the rate of passage 
through the basic phases of development. and fertility were studied. 
Postradiation thermal shocks intensified the effects of irradiation, 
whi le preradiation and double shocks weakened them. The 
possible mechanisms of the influence of thermal shocks upon the 
radiobiological responses of seeds are discussed. Author 

N69-30720# Joint Publications Research Service. Washington. 
O.C. 
INFLUENCE OF TRACE ELEMENTS ON THE SENSITIVITY 
OF SEEDSTO FAST FISSION NEUTRONS 
G. V. Ponomarev I n  Its Radiobiology, Vol. 8. No. 3 1968 
p 154-1 6 0  refs (See N69-30701 17-04) 
Avail: CFSTI 

Within the range of fast f~ssion neutron tissue doses up 
to  600  rad, no changes coufd be established in the radiosensitivity 
of barley seeds preliminarily germinated on a medium with an 
increased amount of boron. Preliminary germination on a medium 
with an increased amount of zinc increases the resistance of the 
seeds to fast fission neutrons. Preliminary germination against a 
background of polyvalent cations (Fe, Mn, Co) increased the 
sensitivity of the seeds to fast ftssion neutrons. A relationship was 
noted between the increase in the radio sensitivity of the seeds 
and the maximum valence of the metal ions. Author 

N69-30721# Joint Publications Research Service, Washington, 
D.C. 
USE O F  THE "STEBEL" G A M M A - A P P A R A T U S  I N  
EXPERIMENTAL RADIOBIOLOGY 
G. T. Ratner et al I n  Its Radiobiology. Vol. 8, No. 3 1968 
p 161 -1 6 6  refs (See N69-30701 17-04) 
Avail: CFSTl 

A dosimetric investigation was made of the dose distribution 
within the working chamber of the Stebel apparatus wi th  a 
radioactive charge of 'S7Cs, which broadens the possibility of 
utilizing i t  in radiobiological experiments where i t  is necessary to  
know the exact dose distribution over the volume being irradiated. 
The dose distribution was measured in air and a tissue equivalent 
phantom by chemical dosimetry. The dose rate in the center of the 
chamber can be varied from 750  to 100  rad/minute wtth the ald 
of inserted lead shields. By considering the parameters studied. good 
reproducible conditions of irradiation and accuracy of dosimetry can 
be ensured. Author 



N69-30914# Oregon State Univ.. Corvallis Radiation Center. 
STUDIES O N  ENVIRONMENTAL POLLUTION BY MISSILE 
PROPELLANTS Final Report. M a y  1 9 6 4 4 ~ 1 1 .  1967 
Frank N. Dost, D. J .  Reed, and C. H. Wang Wr~ght-Patterson AFB, 
Ohio AMRL Feb. 1969  3 9  p refs 
(Contract AF 3316151-1 767 )  
(AD-686459;  AMRL-TR-68-85) Avail- CFSTI CSCL 6 / 2 0  

The effects of stngle e x p e r ~ m e ~ t a l  exposures of plants, fish 
and microorganisms to  members of a group of lnorganlc f luor~de 
ox~dtzing agents have been summarized. The tnformatton obtalned 
has enabled estimation of the damage to be expected as a result 
of s~ng le  acc~dental  exposures i n  the field. These agents--nitrogen 
trifluoride (NF3). tetrafluorohydraz~ne (N2F4). oxygen difluo'ide 
(OFZ), chlorine irif luoride (CIF3). bromine pentafluoride (BrF5). and 
chlor ine pentaf luortdz (CIF51--vary i n  chemlcal behavior and 
biological  effects. NF3 is relatively Innocuous: OF2 must  be 
avo~ded absolutely by animals and plants, and both  are quite stable 
chemically. The interhalogens react r ead~ l y  i n  contac t  w i t h  
environmental constituents, and while destructive at the slte of 
Initial contact, they are self l im~ t i ng  in effect N2F4 also reacts 
easily, but should cause only moderate damage. Plant injury ~n all 
cases would probably be ltnitted t o  the currently growing crop, w i t h  
litt le possibility of carry-over effects in soil. Author (TAB) 

~ 6 9 - 3 0 9 4 0 #  Aerojet-General Corp., Los Angeles, Caltf. Space 
DIV. 
ELECTRICAL C O U P L I N G  A N D  N O R M A L  M O D E S  OF 
OSCtLLAT10N I N  DENSE EXCITABLE CELLULAR 
STRUCTURES Final Repor t  
Charles E. Hendrtx Mar. 1969  1 9  p refs 
(Contract N00014-67-C-0361 I 
(AD-684886.  AGC/SD-9082/FR) Avatl CFSTl CSCL 6 1 4  

The study of monostable electrochemical systems, of whtch 
the best known example IS the ~ron-nitric acid Interface. has led to 
the concept of d~str ibuted cellular systems In whlcl i  rhe individual 
cells can be i n  either an actlve or a passlve state. and can 
influence the  state of neighboring cells Such systems show 
promise for the synthesis of a new class o f  informatton-p~ocessing 
machines, charactertzed by ease of manufacture, h ~ g h  packlng density 
and plasttcity of internal structure. They are also of cons~derable utility 
as physical models of livtng brain ttssue. Complex electrochem~cal 
systems and living neural tlssue can both sustaln osctllatory activtty 
I n  l iving systems, such oscillations are often associated wi th  
pathological condtttons, e.g. epilepsy. heart fibrillation. The present 
studies have expertmentally demonstrated controlled electrochem~cal 
osci l lat~ons of t w o  types. cyclic reverberation i n  a closed loop, and 
ep l l ep t~ fo rm  discharge i n  a sheet o f  s ~ m u l a t e d  cortex The 
condittons of onset and maintenance of such discharges have been 
determined and are well understood: i t  IS now  possible t o  design 
electrochemical oscillators or oscillation suppression systems as 
required, within l tmitat~ons In addit~on, a scaling law (analogous to 
those used In hydrodynamic model testing) was developed to permit 
the quantitative study o f  current distributions in morphologically 
complex cellular structures Such structures may be constructed 
using bulk electrochemical techntques. Author (TAB) 

N 6 9 - 3 0 9 7 0 #  Oesterretchtsche Stud~engesel lschaft  fuer 
Atomenergie G M B H , Stebersdorf lnstltut fuer Btolog~e 
THE PROTEIN SYNTHESlS DURING THE DEVELOPMENT 
CYCLE OF THE SINGLE-CELL GREEN ALGA CHLORELLA 
PYRENOIBOSA [DIE PROIEINSYNTHESE IM VERLAUF - 
BES ENTWIGKLUNGSZYI<LIJS DER ElNZiELLlGEN 
GRUENALGE W P R E L L A  PYRENOIDOSA] 
H Al t~nan,  F Fetter, E Cabella and A v Szilvinyi Mar 1969  11  p 
refs In AUSTRIAN 
(SGAE BL 31  / I 9 6 9 1  Avail CFSTl 

The protein content  and t he  d~f ferences tn the protetn 
composttlon In synchrgnous cells of Chloiella pyienoidosa were 
exatnlned The exper~meritdl method entatled determtnatton of the total 
nitrogen and dry substances of the chlorella du r~ng  a development 
cycle and separation of the soluble protelns by means of the disc 
electropliores~s of polyacrylam~de I t  was noted that the maxlmum 
synthes~s of the soluble protetns cotnc~des w ~ t h  the commencement 
of the development cycle and continues up t o  the seventh hour 
The cornpositton of the proteins was found i o  be subject r o  great 
f luctuat~ons during the progression of the cycle Transl by  K W 

N69-30986",# Naval Aerospace Medlcal Inst.. Pensacola. Fla. 
E V A L U A T I O N  OF OTOLITH O R G A N  F U N C T I O N  BY 
MEANS OF OCULAR COUNTERROLLING MEASUREMENTS 
Earl F. Miller. 11 2 0  Mar. 1969  17 p refs 
(NASA Order R-93; NASA Order W-12396)  
(NASA-CR-103256, NAMI-10631 Avall. CFSTI CSCLO6P 

Measurements of ocular counterrolling by  the photographic 
method provide spec~f ic and valtd o to l~ t l i  function information The 
precision of the test method has extended the usefulness of ocular 
counter ro l l~ng as an Indicator of o to l i th  funct ion o f  individuals 
w ~ t h  severe macular destruction as well as normals subjected to 
cond~tions which act physiologically t o  deaffererit these organs such 
as near weightlessness o f  aerospace flight. Author 

N69-3?027#  Army Chemlcal Center. Edgewood. Md .  Medical 
Research Lab. 
OXlDATlVE INJURY TO H U M A N  WEB CELLS BY COPPER 
SULFATE Technical  Report. Jun.  1 9 6 7 4 u n .  1988  
Earl N. Metz Feb 1969  1 9  p refs 
(AD-68491 1 ; EATR-42541 Avail: CFSTI CSCL 6 / 2 0  

In vitro experiments suggest that prolonged exposure of 
red cells t o  h ~ g h  concentrattons of copper suifate produces red cell 
Injury analogous to that whlch occurs when cells deficient in 
glucose-6-phosphate dehydrogenase (G6PD) are exposed to oxtdant 
compounds By enzyme ~nhibitton arid acceleratton of auto-oxidation. 
cupric ion In excess llmtts the ability of the red cell to maintain 
normal amounts of reduced glutathione IGSH) and at the same 
ttme increases the oxldant stress in the cell by release of t.1202. 
By this means copper potsoning alone could lead t o  hernolysis but  
would be even more hazardous if ~t occurred In persons genetically 
deflclent In GGPD, glutathione reductase, or glutathtone peroxtdase, 
or in persons recelvlng drugs capable of generating hydrogen 
peroxide. Author (TAB) 

N69-34050# Federal Aviation Admln~st ra t~on.  Oklahoma C~ ty .  
Okla Of f~ce of Aviation Medtctne. 
PHYSIOLOGICAL STUDIES O N  A IR  T A N K E R  P ILOTS 
FLYING FOREST FIRE RETARDANT MISSIONS 
C E Melton. Marlene Wicks. J T. Saldivar. Jr., Jack Morgan. and 
Florence P Vance Oct. 1968 1 2  p refs 
(AM-68 -26 ]  

Preflight and postfltght stud~es were car r~ed out on  five 
atr tanker pilots: in-flight studies were carried out on four of these 
five pilots Pre- and postflight studies consisted of a questionna~re 
and determinations of blood pressure, psycho-motor performance and 

' 

urine chemistry for stress metabolttes In-fl ight studies consisted 
of ECG, rectal temperature, cockpit  temperature and voice 
transmissions, all cont~nuously recorded on magnetic tape None of 
the measurements Indicated that a s~gn~f icant  amount of stress 
was involved not- was fa t~gue evident. Heart rates correspond to 
those of sedentary workers, though doubling o f  heart rate occurred 
durlng t w o  emergenoes (hydraulic l ~ n e  faglure) Heart rate followed 
a cons~stent pattern durlng fllghts w ~ t h  the mlnlmums occurring en 
route to and from f~ res  and maximums durtng retardant drops 

Author 



N69-37  152#  Califoiriia Univ , Berkeley Lawrerice Radiation Lab 
P A R T I A L  NUCLfO1~1DE SEQUENCES FOR THREE UNIQUE 
7-4 R-NASE FRAGMENTS OF TMV-WNA 
David A Lloyd (Pli. D Thesis) Jan. 1969  1 7 6  p refs 
(Contract \/r/-7405-ENG-48) 
(PB-182945.  UCRL-18672)  Avail CFSTI CSCL O6A 

Three fragments having chairilengths of 26.  26. and 7 0  
nucleotides, have been isolated from T-1 riboriuclease digests of 
TMV-RNA These fragmerits appear t o  be uiiique in the TMA-RNA 
molecule None of the three fragments can bc? .3 portion of the 
gene which codes for d ie  TRhV coat protein Attenipts t o  gain 
further information about the sequences of these fragments are also 
discussed. lit this connectioii, a possible C-specific nuclease first 
reported by Anderson and Carter was investigated USGRDR 

N 6 9 - 3 1 2 0 3 #  Tracoi, Inc.. Austin, Tex. 
O N  STUDlES  OF B iNAURWL INTERACTION Summary  
Repor t  
Bruce H Deatherage and Thomas R Evans Mar. 1969  3 6  p 
refs 
(Contract Nonr-41931001) 
(AD-684829 .  TRACOR-69-358-U) Avail CFSTI CSCL 611 6 

The study sought to examine the teniporal relations of binaural 
niasking as compared wi th  moriaural masking for conditions of 
forward, simultaneous, and backward masking F~ve aural conditions 
of different signal-masker configurations and a number of temporal 
relations were examined to determine the masking effects of a 
tone by a tonal masker A discussion of the various contralateral 
masking conditions is presented. Author (TAB) 

Id69-31204# Eolt. Beranek, and Newman, Inc.. Cambridge. Mass. 

C O M P U T E R  SYSTEIWS F O R  T E A C H I N G  C O M P L E X  
CONCEPTS Final Report, 1 Oct .  7963-30 Sep. 1968 
Wallace Feurzeig Mar. 1969  191 p refs 
(Contract blonr-4340(00)1 
(AD-684831  : BBN-1742)  Avail. CFSTI CSCL 519 

Th!s research concerns various ways o f  using computers 
for leaching problem-solving concepts and skills. New lines of 
approach to  programmed teaching, programming, ancl instructional 
moni tor ing were invest igated iii various instruct ional contexts 
including mathema?ics, physics, and medicine Four programming 

systems--Mentor, Stringcomp, Simon, and Logo--were clesigned and 
used as an integral part of rhese investigations The systems are 
descr ibed and their  capabi l i t ies demonstrated i n  instruct ional 
applicatrons of several kinds The work suggests some new ways in 
which computers might make valuable contirbutions t o  education 
( 1 )  The teaching o f  approprrate programming languages can 
provide a conceptual and operational framevvork for Ihe teaching of 
mathematics (2)  Utilizing diagnostic cues, instructional monitors can 
enhance the teaching of practical subjects (nav~gat ion, languages. 
music) whose mastery requires the integration of mechanical and 
intellectual skills Author (TAB) 

N 6 9 - 3 1 2 6 6 #  A rmed  Forces Radiobiology Research I n s t .  
Rethesda, M d  
A M I N I A T U R E  T I S S U E - E Q U I V A L E N T  I O N I Z A T I O N  
C H A M B E R  FOR PULSE DOSIMETRY 
C. S Kurityzky. F R. Shonka, H. 0 .  Wyckoff, and W. F. Pfeiffer 
Nov 1 9 6 8  18 p refs 
(AD-684824 ;  AFRRI-TN68-9) Avail CFSTI CSCL 611 8 

For radiobiological purposes I: is desirable to measure the 
absorbed dose in the material of inteiest w i th  a high degree of 
accuracy and precisioi-i I n  regtons of large spatial variation it is 
important that the detector be as small as possible To meei both 

requirements a miniature three-rernlinal tissus-equivalent ionization 
chamber was designed It was produced by using injection molding 
and ultrasonic welding techniques The chamber has an outside 
diameter of 5 5 rnm and ari ionizing volume of approxiinately 0.01 cu 
c m  The chamber was exposed to  pulses from the AFRRI-TRIGA 
reactor t o  evaluate its collection efficiency and precision. Fo i  
100.000-rad pulses wi th  peak dose rates of 1 0  mill ioii rads per 
second the collectioci effrciency was measured t o  be 8 5  percent. F-or 
7000-rad pulses the collectiorl efficiency was 9 8  percent. The 
precision of the chaniber for fifteen 1000-rad pulses gave a standard 
deviation of 0 2 percent Author (TAB) 

N69 -31318#  Institute of Oncology. Warsaw (Poland) 
RESEARCH WORM OF THE INSTITUTE FOR 1 9 6 6  [RAQORT 
Z BRAC BADAWCZYCH PROWRBZONYCH W 1 9 6 6  WOKU] 

Annual Report 
W. Jasinskiego 1967 148  p refs In POLISH 
(NEIC-RR-26) Avail. AEC Deposrtory Libraries 

Progress is reported on research at the Institute of Oncology 
in Poland. Studies were conducted on the treatment of malignant 
tumors. Higliest frequencies of carcinomas were foirnd to be. 
cervical cancer. cancer of the skin and lip, mammary cancer, cancer 
of the alimentary tract. and bronchial cancer Tlie influence of 
environmental factors on mortality rates was investigated Research 
i n  experimerrtal oi icology included studies o : i  cytogenet lcs. 
irnm~inology, biocheniistry. and histochemistry Investigations were 
conducted on the pathology o f  s tomach cancer w i t h  special 
attentloll to the relation between structure and clinical progression 
of the disease Other studies were conducted on clinical chemistry, 
improvements in 7 and x ray therapy techniques. and clinical 
applications of radioisotopes NSA 

N6.9-3132@# Joint Pubiications Research Service. Washingtor~. 
D C 
D O L P H l N  D E R M A L  R IDGES.  B O D Y  S T R E A M L I N I N G  
STUDIED 
V Ye Sokolov et al 8 Ju l  1 9 6 9  7 p refs Tiansl, into ENGLISH 
f rom Byul Mosk Obshchestva lspytatelei  Prirody. Otd Biol  
(Moscow). no 3 1968  p 123 -126  
(JPRS-48363) Avail. CFSTI 

The placement of dermal ridges. and their papillae 011 the 
body of cetaceans is studied in three differeiit species of dolpliins 
I t  is hypothesizeti that the orientation of the dermal ridges is 
caused by the requirement that the integumei-il resist the stiearri o i  
water. when the animal is swimming. to effect laininar flow A i l  
analysis of the disiinct dprnial ridge patteins for each species is 
presented F 0 S 

N69 -31352*#  Naval School of Aviation Medicine Pensacola Fla 
Naval Aviation Medical Center 
B I O T E L E M E T U Y  O F  T H E  T R l A X l A h  
BALblSPOCARDIOGRAlsi I  A N D  ELECTRQCARBIOGRAM I N  
A WEIGHTLESS ENVIRONMENT 
W Carroll H~xson  and Dietrich E Beischer 8 Sep 1 9 6 4  9 8  p 
refs i ts  Monograph No 1 0  
(NASA ORDER R-20) 
(NASA-CR-103320) Avail CFSTI CSCL 0 6 8  

The report descrrbes in detail the design and development 
of the constraint platform w i t h  attached brotelemetry module used 
to  transduce. srgnal condition. and telemeter the physiological 
measurements A similar description IS given of the airborne rece~ving 
statlon used to receive, display, and store the telenietered data 
Linear and angular acceleration measurements were performed w i t h  
this equipment and the results represent the first recording of a 
triaxial inertial acceleration bal l istocardiogram Trraxial 



electrocardiograph~c data were simultaneously measured and 
telemetered to permit correlation of the mechanical and electrical 
events of the cardiac complex The linear acceleration patterns were 
also displayed in loop form and in a three-dimens~onal arrangement 
to  facilitate interpretation of their spatial relationship. Analog 
computer operations were performed on the flight data to obtain a 
continuous trace of the absolute magnitude of the instantaneous 
BCG and ECG vector. Differences between the flight BCG and the 
laboratory based BCG data are noted and discussed Author 

N69.31356*# Aztec School of Languages. Inc.  Maynard. Mass. 
Research Translation DIV 
COORDINATION OF THE VOLUNTARY MOVEMENTS OF 
M A N  I N  A ZERO G R A V I T A T I O N A L  FIELD ( U N D E R  
WEIGHTLESSNESS) [KOORDINATSIYA PROIZVOL'NYKH 
DVlZHENlY CHELOVEKA V NULEVOM GRAVITATSIONNOM 
POLE (V NEVESOMOSTI] 
L. V. Chkhaidze Washlrigton NASA Jul. 1969 3 4  p Transl. 
into ENGLISH of the book "Koord~natsiya Pro~zvol'nykh Dvizheniy 
Cheloveka v Uslov~yakh Kosm~cheskogo Poleta" Moscow, Nauka 
Press, 2d ed., 1966 
(Contract NASw-1692) 
(NASA-TT-F-578) Avail CFSTI CSCLOGS 

The coord~riat~ori of the voluntary movements of man in 
a zero gravitat~onal field (weightlessness) is analyzed on the basis 
of observat~onal data accumulated under condit~ons of terrlporary 
weightlessness and in fl~gllts of art i f~oal manned satellites. The 
general blomechan~cal rules of movements performed under 
we~ghtlessness conditions are derived from tests carr~ed out according 
to cyclographlc method. The discussions regarding coordination 
durlng we~ghtlessness are supplemented by the personal reports of 
Soviet cosmoriauts. as well as the Amerlcan astronaut John Glenn 
It is concluded that even prolonged weightlessness causes no 
serious or lasting disorders in an invid~dual's movement coordination 
if he has been properly and adequately trained. However. certain 
changes should be expected in the dimensionality of the dynamic 
components of the coordinat~on structure of skills performed in an 
altered gravitatlonal field, and the limits to the decrease of the 
elements of the movement struciure can reach 50%. Author 

N69-31373# Alr Force Systems Command. Wrtght-Patterson 
AFB. Ohio. Foreign Technology Div. 
CONSTRUCTION A N D  OPTIMIZATION OF ALGORITHMS 
OF RECOGNITION OF RELATION 
L M.  Frtdman Jul. 1968 24 p refs Transl. into ENGLISH from 
Programm~rovannoe Obuchen~e i Obuchayuschchie Mashlny (USSR). 
no. 1, 1966 p 3-21 
(AD-682408; FTD-MT-24- 197-68) Avail CFSTI CSCL 519 

The problem of recognition whether or not the test object 
IS in a given relation with a definite pattern is theoretically 
examined: examples. Is tliis parallelogram a square. Is this letter k. 
A method of writing this problem in mathematical symbols is 
suggested. In a determinate problem, the solut~on algorithm is based 
on a set of indicants A sub k which serves as a logical definition. 
This definition meets these two conditions. (1) The generic concept 
used in the definition indicates the relation (set A); (2)  The specific 
indicants (A sub k) are actually verifiable. This definition is written 
down by means of logic symbols and a corresponding graph, which 1s 
treated as the sought-for algorithm, IS constructed. The programed 
learning includes a preliminary study of all k~ndred recognition 
problems and flnding the optimal algorithm for w h ~ c h  a quantitative 
evaluation is needed. TAB 

N69-31389*# IIT Research Inst.  Chicago. Ill. 
LIFE I N  EXTRATERRESTRIAL E N V I R O N M E N T S  Final 
Report, 1 6  Feb. 1968-14 Jul. 1969  
Charles A. Hagen 15 Jul 1969 24 p refs 
(Contract NASr-22) 
(NASA-CR-103319: llTRILL6023-18) Avail. CFSTI CSCL O6C 

A chamber was constructed to simulate MartIan dust storms 
and to study the suwlval of a~rborne mrcroorganlsms exposed to a 
simulated Martfan environment that Included ultraviolet ~rradiation 
and dally freeze-thaw temperatures. The percent survivors of 
organisms exposed to ultrav~olet rad~ation were equal to or greater 
than the non~rradiated organisms, sea-qesting that some factors, 
probably the soil part~cles. protected the organisms from ultraviolet 
~rradlation. Salt tolerant. facultative anaerobes were isolated from 
desert, tundra, and temperate climate so~ls. All of the salt tolerant 
tsolates. w h ~ c h  Included Bacillus and Coccus specles, survived in 
a scmulated MartIan environment. The organisms that grew in the 
s~mulated MartIan envbronment were chiefly isolates from desert 
and tundra solls. which ~ rnp l~ed  that growth was more related to 
the native environment of the organlsm Author 

N69-31401*#  Israel Program for Scientific Translations. Ltd., 
Jerusalem. 
THE OXYGEN REGIME OF THE O R G A N I S M  A N D  I T S  
REGULATION (SYMPOSIUM) 
N. V. Lauer ed. and A Z. Kolchinskaya ed. 1969 372 p refs 
Transl. into ENGLISH of the book "K~slorodnyi Rezhim Organizma 
I Ego Regulirovanie (Materialy Simpoziuma)" Kiev, Naukova Dumka, 
1966 Publ~shed for NASA and NSF Irs IPST Cat. No. 5275 
(NASA-TT-F-501; TT68-50302) Copyright. Avail: CFSTI CSCL 
06P 

Presented are various studies of respiration and its regulation. 
Evaluated are the effects of breathing, circulation, and oxygen 
metabolism in the organism and the role of oxygen parameters in 
the regulation of autonomic functions governing the gas exchange. 
For individual tltles, see N69-3 1401 through N69-3 1444. 

N69-31402*#  Israel Program for Scienti f~c Translations. Ltd , 
Jerusalem 
RESPIRATION A N D  THE ORGANISM OF THE BODY [ 0  
KISLORODNOM REZIiIME ORGANIZMA] 
t)J V Lauer et al In ~ t s  The Oxygen Reg~me of the Organlsm and 
~ t s  Regulation (Symp ) 1969 p 1 -1 3 (See N69 3 1401 17 04)  
Copyright Ava11 CFSTl CSCL O6P 

Revlewed are the various contribut~ons to the theory of 
reflex and humoral control of resplratlon and c~rculat~on In the 
human body Discussed are the fine anatomical and funct~onal 
interrelationships between the central and peripheral nervous 
structures partlclpating in the control of these phys~olog~cal functions, 
as well as data concerning the effects of chemical agents. lncludlng 
oxygen and carbon dlox~de, upon the central and peripheral nervous 
structures The h ~ g h  degree of coord~nat~on of  the activlty of the 
varlous systems suggests the presence In the body of a s~ngle 
system controll~ng the uptake of oxygen by lungs alveol~, and blood. 
oxygen transport by arterlal blood. oxygen supply In accordance 
wlth the body s energy requlrelnents, and ellmlnat~on of metabol~c 
carbon d~ox~de  'Several posslbil~t~es for the transmlsslon and control 
of oxygen supplles to the various body systems are depleted and 
possible mathemat~cal control models are der~ved G G 

N69-31403*#  lsrael Program for Scientific Translations. Lid.. 
Jerusalem. 
C A L C U L A T I O N  OF RESPIRATORY INDEXES A N D  
C O N S T R U C T I O N  OF OVERALL OXYGEN GRADIENTS 
[RASCHETY P A R A M E T R O V  K I S L O R O D N Y K H  R E Z H I M O V  
ORGANIZMA I POSTROENIE KISLORODNYKH KASKADOVI 



N. V. Lauer et al I n  its The Oxygen Regime of the Organism and 
~ t s  Regulation (Symp.) 1969 p 14-1 8 (See N69-31401 17-04) 
Copyrtght. Avail: CFSTI CSCLO6P 

Outltned are physicochemical and b~ochernical processes 
of  the body's oxygen regime that maintain equil~brium between the 
requirements of the tissues for oxygen and its supply. Emphasis 
IS placed on oxygen parttal pressure gradients maintained at dtfferent 
stages of ~ t s  progress through the body and the relattonships 
between the demands of the tissues for oxygen and its supply. The 
respiratory control center coord~nates this variety of mechanisms 
in order to maintain oxygen parameters at optimal level over the 
enttre path of oxygen through the body. The late of oxygen 
consumption in tissues depends on their conditions, on 
neurohormonal control over processes occurring at tissue, cellular, 
and molecular levels, and on the oxygen parameters of arterial and 
venous blood. Respiratory efficiency is subject to oxygen quantity 
ut~lized, oxygen pressure levels and gradients at each stage of the 
respiratory control center, and the relationship between the 
work done at each functional system and the quantity of oxygen 
consumed by the body. These indexes represent the economy of the 
overall oxygen regime in its separate stages and of the roles played 
by breathing, circulation, and red blood corpuscles tn controlling 
the respiratory system. G G. 

N 6 9 - 3 1 4 0 4 * #  lsrael Program for S c ~ e n t ~ f ~ c  Translat~ons Ltd , 
Jerusalem 
TRANSIENT PROCESSES AT THE FIRST STAGE OF THE 
BODY'S RESPIRATORY CONTROL SYSTEM [K VOPROSU 
0 PEREKHODNYKH PROTSESSAKH V PERVOM ZVENE 
SISTEMY REGULIROVANIYA KISLORODNYKH REZHIMOV 
ORGANIZMA] 
E A Shkabara I n  ~ t s  The Oxygen Reg~me of the Organtsm and 
its Regulatton lSymp) 1969 p 19-22 (See N69 31401 17 04)  
Copyrtght Avatl CFSTl CSCLOGP 

A mathernat~cal descript~on IS developed for the translent 
processes at the ftrst stage of the body s resplratory control system 
The oxygen content of the external alr entertng the pulmonary 
reservoir IS determ~ned hy part~al pressure and the volume of atr 
entertng the lungs per mrnute and the oxygen content of the 
alveolar atr at the output of the flrst stage ts represented tn 
parameters The mathemattcal relattonsh~p between the Input and 
the output and the statlc character~st~cs of oxygen content ~n 
alveolar alr as a functton of ~ t s  content are descr~bed by ltnear 
equattons Var~at~ons in resplratory rate and volumes then transfer 
the ltnear d~fferenttal equatton into a nonltnear one where the tlme 
and gatn coefftc~ents become var~ables dependent upon the ttme 
varlatlon of oxygen content In alveolar atr G G 

N 6 9 - 3 1 4 0 5 * #  lsrael Program for Scientific Translations. Ltd.. 
Jerusalem. 
ASSESSMENTS OF ACCURACY I N  CALCULATIONS OF 
RESPIRATORY INDEXES [OTSEN KI  T O C H N O S T I  
RASCHETOV PARAMETROV KISLORODNOGO REZHIMA 
ORGANIZMA] 
N. A.  Kulikov I n  its The Oxygen Regime of the Organism and its 
Regulatton (Symp.) 1969 p 23-39 refs (See N69-31401 
17-04) 
Copyr~ght Avatl CFSTI CSCL O6P 

Maxtmum errors tn respiratory indexes were calculated by 
consldertng the fol low~ng (1)  normal error d~stribution due to time 
variation of the measured quantity; (2) equal accuracy degree for 
all measurements. (3) tndependence and un~form distribution of 

measurement error for stngle measurements. and (4) mutual 
Independence of both total error components The total error 
component was d ~ m i n ~ s h e d  by lncreaslng the number of  
determtnat~ons The maxtmum relat~ve error for gas concentratton 
measurements in alr depended upon the determlned quantity and 

the number of consecutive observations necessary to keep the total 
relative error wtthin 5%. G.G. 

N 6 9 - 3 1 4 0 6 * #  lsrael Program for Scient~f ic Translattons, Ltd.. 
Jerusalem. 
A N  A U T O M A T I C  M O D E L  O F  THE RESPIRATORY 
C O N T R O L  SYSTEM [ A V T O M A T I C H E S K A Y A  M O D E L '  
SISTEMY REGULIROVANIYA KISLORODNOGO REZHIMA 
ORGANIZMA] 
A. N. Medelyanovskii et al I n  its The Oxygen Regtme of the 
Organism and its Regulation (Symp.) 1969 p 40-49 (See 
N69-31401 17-04] 
Copyright. Avail: CFSTl CSCL O6P 

Cybernetic appl~cation of the feedback principle, ctttlizing 
devtations of an internal environment index for controlling the 
correction of this deviation, is proposed for an automatic maintenance 
system model of respiratory control. A complex network of feedback 
connections, in which combinations of receptor and effector 
elements constitute intertwining control circuits of various 
physiological parameters, is presented graphically. The system uses the 
following types of feedback for gas-jet phase shifts: (1) feedback 
for regulating internal environment parameters; (2) feedback for 
stepwise switching of body systems in connection with deviations 
of controlled parameters; (3 )  feedback connections for the 
optimization of preset parameter levels: and (4)  effectoi-to-receptor 
feedbacks to eliminate control inconsistencies. G.G. 

N 6 9 - 3 1 4 0 7 * #  lsrael Program for Sc~enttftc Translat~ons Ltd 
Jerusalem 
A MATHEMATICAL APPROACH TO THE INVESTIGATION 
OF ENERGY CONSUMPTION BY ACTIVE H U M A N  BEINGS 
I N  ENCLOSED SPACES [MATEMATICHESKII  PODKHOD K 
I Z U C H E N I Y U  D I N A M I K I  ENERGOTRAT CHELOVEKA V 
ZAMKNUTOM OBEME] 
V K Vastlev et al I n  ~ t s  The Oxygen Regtme of the Organlsm 
and tts Regulatton (Syrnp ) 1969 p 50-53 (See N69 31 401 
17 041 
Copyrtght Avatl CFSTl CSCL O6P 

Developed IS a theoret~cal model for conttnuous determtnat~on of 
human gas exchange dynamlcs In enclosed chambers Correlation 
between the var~able human gas exchange parameters and the 
stabtl~zed phys~cal environment ~nvolves the determtnat~on of gas 
exchange equations L~near control theory ts used to express thts 
relattonshtp through convoluttonal tntegrals Example calculat~ons 
analyze the oxygen consumptton dynam~cs of a man ~n a flow type 
a~r t~gh t  envtronmental chamber G G 

N 6 9 - 3 1 4 0 8 * #  lsrael Program for Sc~enttftc Translattons Ltd 

Jerusalem 
A N  ANALYSIS OF RESPIRATORY T R A N S F O R M A T I O N  
MECHANISMS OCCURING DURING FETAL GROWTH [K 
A N A L I Z U  NEKOTORYKH M E K H A N I Z M O V  
PREOBRAZOVANIYA K I S L O R O D N O G O  R E Z H l M k  V 
PROTSESSE ONTOGENEZA] 
I A Arshavsk~~ In  ~ t s  The Oxygen Reg~me of the Organism and 
tts Regulat~on (Symp ) 1969 p 54-63 (See N69 31 401 17 04)  
Copyr~ght Avatl CFSTI CSCL O6P 

Long tel l  effects of maternal oxygen deftctency upon the 
growth and development of rabbtt fetuses were studted Pregnant 
rabbtts were expos=d dally for 2 hours to a rarefied alt~tude 
Towards the end of bregnancy exposed fetuses reached a wetght 

of 8 0  to 949 tnstead of the normal 35  to 509 Htgh resplratory 
tntenslty observed at the early age coexisted wlth adrenerget~c 
features of homeostasts The relattve stze of oxygen systems In the 



newborne larger animals of nearly double iiorinal weight was 
attributed t o  strain effects or) the respiratory and cardiovascular 
systems due to maternal hyroxemia G.G 

N 6 9 - 3 1 4 0 9 " #  lsrael Program for Scient i f ic Translations, Ltd.. 
Jerusalem 
THE ROLE OF BREATHING i N  RESPIRATORY CVNTKWL 
[O ROLl  VNESWMEGO DVKMANIYA V WEEULIROVAPJ!l 
K lSLOROBNOGO AEZWIMA OWGANIZMA]  
M. M. Seredenko In its The Oxygen Regime of the Organism and 
its Regulation (Symp ) 1969  p 64-69 (See N69-31401 17-04)  
Copyright Avail CFSTI CSCL O6P 

Described are &.xperiniental hypoxia and aging models that 
assess the role of breathing in respiratory control during a lifetime. 
The largest quantity of oxygen entering the alveoli per minute 
occurs in middle aged subjects and efficiency indexes of that group 
indicate the highest levels. This efficiency is somewhat lower in 
young adults and still lower in children and elderly subjects. G G. 

N B 9 - 4 1 4 1 0 " #  Israel Program for Scient i f ic , Ltd . 
Jerusalem 
ARTERIAL, VENOUS. A N D  TISSUE RTCEPTbafiiS A N D  THE 
C O N T R O L  O F  B R E A T H I N G  I?!!: iluh4 .I'i'POXIA [ 0 9  
UCHASTI I  ARTERtALNYK l l ,  VENOZi-YI(14i i IC<ANEVYKH 
RETSEQTBROV V REGt tLYATSi I  VNFR!.:N&GO B?I<HANIYA 
PWI G IPOKSI I ]  
L I Ardaslinikova 117 /I? Tlie Oxi;ycri Regirne of the Organism and 
its Regulation iSyii.p 1 I969 p 7 0 ~ ~ 7 6  (See N69 -3  1401 17 -04 )  
Copyright A v a ~ l  CFSTI CSCL O6P 

CIiemoiec:eptors of the cardioaortic arid sinocaiotid iegions 
were stimulated by the partial oxygen pressure of the arterial blood: 
respiratioii was oiily affected at low oxygen pressures Intensified 
respiration du i i i ig  prolonged hypoxia vvas not  ie ia ted t o  
chemoreceptor st imulat ion. I t  was concluded that  the role of 
pulmonary arterial receptors in exteriial respiration control is not 
clearly understood. In tl ie case of hypoxic hypoxia. the primary 
phenomenon was the decrease of partial oxygen pressure in arterial 
and venous blood However, after denervation of the carotid and 
cardioaortic zones, respiration did not intensify afier abrupt oxygen 
pressilre redilclion in the inspired air G.G 

N 6 9 - 4 1 4 1  1"# lsrael  Program for Scient i f ic Translations, Lid.. 
Jerusalem 
T H E  R E W C T I O N S  O F  B R E A T H I N G  A N D  M Y O C A R D I A L  
TISSUE TO MYPOXEMIC TEST CONDITIONS [REAKTSIYA 
VPdESMNEGO PfrYKHANIYW I M i O K A R D A  N A  
61POKSEMlCWESl<U?U P R O B U ]  
A G Denibo et al 111 i l s  The Oxygen Regime of the Organism 
and its Regulation (Symp.) 1969  p 75-79 (See N69-31401 
17-04)  
Copyright Avail CFSTI CSCLOSP 

Reactions of bieathing and myocardial tissue to reduced 
oxygenation of arterial blood were studied on  102  young, highly 
qualified and experienced athletes and. for comparison, on 17 
healthy nonathletes The oxygenatiorl of arterial blood was artificially 
reduced in the following four ways ( 1  by inhibition of respiration: 
12) by ieverse respiration; ( 3 )  by inspiration of mixtures containing 
1 0 3 % - - 1 0 5 %  oxygen, arid (4 )  by inspiration of 14%-15% 
oxygen mixtures. l i i  all cases the concentration of carboil dioxide 
under the bell jar at  the end of the experiment did not exceed 
0 2%--0.3%. due to  lime absorption Arterial oxygenation was 
determined with an oxyhemograph. Saturation was held above 
65%-70% to  avoid possible significant alteration in tl ie central 

nervous system. Studies were also made o f  ?he reactions of 
breathing, viz , absorption of oxygen per min, resp~rat ion depth and 

rate. respiretory minute volurne (RMVI, and the coefficient of 
oxygen ii l i l izaiion, with both rhe ECG and vector-cardiogram. l i  was 
found that the duration of reverse respiration, breath holding, arid 
respiration of gaseous mixtures with l ow  oxygen concentration do 
no?, in themselves. determine the degree of aiterial hypoxernia. 
since the t ime of occurrence of arterial hypoxernia is an individual 
trait. Author 

N69-34422"# lsrael Program for Scient i f ic Translations, Ltd . 
Jerusalem. 
THE ROLE OF THE CHEMOWECEQTORS O F  THE CAROTID  
BODIES IN ~us.wror~nav RESPIRATION CONTROL [O 
ROL1 KHEMOREPSEPTOROV KkROTlDNYKH KLUBOCHKBV 
v WEGULYATS~!  LEGOCWPJOGO D V K H A N l Y n j  
S. S. Krylov In  its The Oxygen Regime of the Organism and its 
Regulation (Syrnp.) 1969  p 80-82 (See N69 -31401  17 -04 )  
Copyright. Avail: CFSTI CSCL 06P 

Among the body's interoceptor devices are the chemoreceptors 
of the carotid reflexogenic zone located in the carotid bodies which 
stiniulate the respiration When the carotid bodies are disconnected 
by rernoving a section o f  tl ie sinus nerve or by extirpation of the 
carotid body. an ~ ~ n t r a i n e d  subject cannot react t o  hypoxia by 
stimulatioii o f  the pulmor~ary respiration arid the hypoxia inhibits the 
sirbject's general conditiori Character~stic of the hypoxic stirnulation 
of carotid chemoreceptors is its marked inertia, l i  is conclcided that 
hypoxic st in~ulat ion of tl ie carotid bodies provides specialized 
Information to the central nervous system conceining decreased 
oxygen tension in the blood. G G. 
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L. L Shik I n  its The Oxygen Regime of the Organism and its 
Regulation (Symp ) 1969  p 83-87 (See N69-31401 17 -04 )  
Copyright Avail: CFSTI CSCL O6P 

Discussed is the relationship between oxygen requirement 
and circulation controls which maintains the constant level of 
arterial pressure and effects the vascular peripheral resistance in every 
organ, primarily in accordance with its o w n  oxygen requirements. 
Since levels of arterial pressures are related to local control of tl ie 
blood flo\rv in different oigans. a central c!rculation control is riiled 
out. P~ i lmonaiy  minute volume circulation in patients w i t l i  ductus 
arteriosis, defective septurn atriorurn, or septum ventriculoruni 
cordis doubled and often rrebled the normal quantity. Circulatory 
minute volunle is mainta~ned even in seve:e aortic stenosis, despite 
very pronounced pressure changes in the cardiac cavities G G. 
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and its Regulation ( S y m p )  1969  p 8 8 - 9 4  (See N69 -31401  
17-04)  
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The quant i ty o f  oxygen supplied t o  the tissues by the 
bloodstream per unit t ime depends. in the main, upon the circulatory 
minute volume. A comparison was made of the oxygen reserves 
o f  circulatoiy minute volumes in animals of different age groups. In 
normal puppies aged 2-3 weeks, the quantity of oxygen delivered 
by  arterial blood per kg body weight per rnin is iarger than in 
animals This is so despite the comparatively small oxygen capacity 



of the blood and the comparat~vely low oxygen coincentration in 
the arterial blood The same was found for puppies at the age of 
puberty. On the other hand, the quantity of oxygen delivered to 
the tissues by arterial blood per min in old dogs 1s coris~derably 
smaller than it is in middle-aged dogs This results from the 
coinparat~vely small c~rculation volume of old dogs. Author 

N69-3'141 5 * #  lsrael Program for S c i e n t ~ f ~ c  Translations, Ltd 
Jerusalem 
C H A N G E S  I N  THE B L O O D  GIRCCILATION D U R I N G  
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The processes of circulat~on control durlng hypoxlc states 
were studled on cats After breath~ng a gaseous mixture coiltaining 
9 6% oxygen for 5 to 1 0  minutes the circulatory minute volume 
of the cats was reduced, thew arter~al pressure renia~ned slightly 
elevated for some time due to Increased general peripheral vascular 
resistawe In hypoxic hypoxia d~fferent tlssues differed with respect 
to oxygen supply. oxygen tension decreased in the skeletal muscles 
and the skin steadily whereas the cerebral cortex oxygen tenslon 
remarried at a fairly constant level after an rnrtral slight decrease 
The optimal blood oxygen supply to the most important organs 
during nypoxla involved a redistribution of blood throughout the 
bodv G G 
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its Regulation (Symp) 1969 p 102 106 (See N69 31401 
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A comparison of oxygen consumption lntenslty by cells and 
tissues of man and different animals revealed that consumption 
per unit mass was the same rn all anrmals, rrrespective of their 
phylogenetic position these levels rose only in homo~othermic 
animals, but were also constant In all homiotherms The greater 

increase of oxygen supply capacity in terrestrial vertebrates was 
related to their aeration organs which together with ldrger oxygen 
dellvery mechan~sms produced larger quantities of blood and 
hemoglobin G G 
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Formulated is a working hypothesis according to which 

glycolysis in erythrocytes intensifies the effects of d~fferences in 
partial pressures of blood oxygen transport. Addition of erythrocytes 
washed free of glucose to unwashed erythrocytes markedly 
increased oxygen release: this reactlon is not effectlve when 

glycolysis was prevented by sodium fluoride or by hemolysis of the 
erythrocytes. Experiments at different pH values clearly demonstrate 

that erythrocytic oxygen release during glycolysis is intensified by 
an increase in the pH of the blood plasma. Observations on human 
subjects and rabbits also demonstrate that the energy of 
hemoglycolys~s increased by injections of insulln and diminished by 
inject~ons of adrenaline. I t  is concluded that the endocrine systern 
IS the controlling factor in oxygen release by eiythrocytes. G.G. 
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The ,erythrocytic system possesses the capacity for altering 
the oxygen-fixing function ofctrculating blood ~n accordance with 
oxygen requirements of the tissues. This function is limited by the 
magnitude of the surface area and the oxygen-fixing activity of the 
eryth~ocytes. The oxygen-fixing capacity thus depends on the 
degree of afflnity of corpciscular hemoglobin for oxygen and the 
oxygen capacity of the red blood cells Other mechanisms controll~ng 
r4;e oxygeii-fixing prcperties of the blood operate at cellular and 
molecular levels. Experimental data on the oxygen transporting 
functron of the erythrocytic system arid the blood circulation on 
hypoxlc dogs demonstrate that during the development of acute 
hypoxia the mean hernoglobin content of an erythrocyte decreases, but 
the hemoglobin concentration remains unchanged. This sckggests 
that the body possesses a mechanism for selective deposition of 
small erythrocytes. G.G. 
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Examined was the participation of chemoreceptors. the 
sinocarotid zone, and of the spleen in the mechanism of blood 
redistribution and erythropoiesis in hypoxic dogs. Observed were 
erythrocytosis, ret~culocytosis without alterat~on of the d~fferential 
count, and increased blood c~rculation volume w ~ t h  increased numbers 
of circulating erythiocytes. Dogs with denervated carotid srnuses 
responded to brief oxygen starvation similar to intact animals; 
however, after termination of acute hypoxia, restoration of peripheral 
blood parameters lagged 3 0  to 6 0  minutes behlnd that of Intact 
dogs Splenectom~zed dogs lacked the acute erythrocyte reactlon 
to hypoxia and displayed disturbances in  their hematopoletic 
reactions. The absence of erythrocytosis in splenectomized hypoxic 
animals is explanined by the normal erythrocyte concentration in 
their spleens G.G. 

N69-37420*# lsrael Proyram for Sc~enti f ic Translations. Ltd . 
Jerusalem 
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The principal motive force causing oxygen to pass from 
the capillary blood into the cell and its mitochondria is the 
difference in the partial pressures of molecular oxygen between the 
capillary, the cell, and the mitochondria. The quantity of transported 
oxygen does not depend solely upon the diffusion gradient at the 
blood/tissue interface but also upon the following factors: (1 ) the 
quantity of blood flowing through the tissues: (2) the rate of the 
blood flow through tissue capillaries: (3)  the oxygen capacity of 
blood: (4)  the oxygen-fixing properties of hemoglobin: (5) the 
actlvity of the enzyme glob~n oxidase: (6) the pH of blood and its 
concentration of C02: (7)  the activity of certain blood enzymes: 
(8)  the ambient temperature: and (9)  the salt concentration. All the . 
above condltlons, as well as several other factors. cause release 
of 30%-35% of the oxygen held in the oxyhemoglobin under 
conditions of rest Adaptive alterations of oxygen transport in tissues 
depend on enzymatic act~vlties and myoglobin concentrations in the 
muscles whlch In turn are very much Influenced by the sympathetic 
nervous system. Author 
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Reported are theoretical calculations and mathematical models 
of diffuslon processes involved in oxygen delivery to living tissues. 
The path of oxygen penetration into the body is represented as a 
continuously descending gradient of the partial pressure of oxygen 
In the alveoli, in the arterial, capillary, and venous blood, and in 
the tissues. The diffuslon forces depend upon the Brownian motion 
of molecules and are expressed in a theory of oxygen diffusion 
according to which the process is conditioned by the physical 
properties of the gas and the gradient of its partlal pressures. 
Example calculations on oxygen diffusion in a tissue cylinder model 
as an oxygen delivery scheme, together with the oxygen-cerebral 
tissue hypothesis are used to evaluate experimental data of cerebral 
oxygenation of animals. G.G. 
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The effect o f  oxygen starvation on the metabolism of 
phospholipids in the central nervous system was studied by 
determining the metabolic changes and the inhibiting effect of 
hypoxia on metabolic processes in the CNS tissue. Albino rats of 
the Wistar strain were severly affected by hypoxia at barometric 
pressures of 180-140 m m  Hg and showed a 40% lethality after 
2 hrs. Total phospholipid and phospholipid fraction assessments on 
decapitated rats and metabolic activity assessments of the 
phosphate group of the phospholipids from the incorporation rate 
of radioactive orthophosphate showed a statistically significant 
(P<0.001) specific radioactivity of the cerebral phospholipids; this 
speciflc radioactivity was dependent upon body temperature and 

Independent of  the rarefaction of the gases In the chamber 
(P > 0 . 1 0 ) .  I t  was concluded that variations i n  cerebral tissue 
metabolism and decreased phospholipid metabolic intensity were 
caused by several adaptive mechanisms which switched the 
functioning of these systems to different levels. G.G. , 
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The dynamics of oxidation process disturbances in experimental 
myocardial infraction were studied through the redox potential of 
both the composite and the individual redox svstems: the redox 
potential was determined from the concentration ratios of oxidized 
and reduced tissues in the heart. Data indicated that the following 
features caused disturbances in heart respiration during acute 
myocardial infraction: (1  1 different mechanisms responsible for 
lowering of  the redox potential at different intervals, and ( 2 )  
disturbances due to conditions preventing the manifestation of the 
catalytic enzyme properties. G.G. 
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Analyzed is the significant decrease in the intensity of the 
endogenous myocardial respiration w ~ t h  advancing age by evaluating 
the possible mechanisms reducing the oxygen consumption in 
tissues. ( 1  ) the age conditioned decrease in the number of actively 
respiring cell elements; and (2) the age conditioned fundamental 
alterations in the different links of the oxidation orocesses. reducina ., 
the respiratory intensity. Since all processes of cell respiration and 
the liberation of energy are related to mitochondria i t  is assumed 
that a decrease in the number of mitochondria in the heart is one 
of the main causes of low cardiac tissue respiration. Animal studies 
also show that the activities of the various enzymatic processes 
in heart mttochondria undergo age conditioned changes. One of the 
important limiting factors of myocardial respiration in old age is the 
decrease in cytochrome oxidase activity and thus effects the 
electron chain transfer in biological tissue oxidation. G.G. 

N 6 9 - 3 1 4 2 5 * #  lsrael Program for Scientific Translations, Ltd.. 
Jerusalem. 
EFFECT O F  THE RESPIRATORY P H O S P H O R Y L A T I O N  
I N H I B I T O R  2 .4 -D IN ITROPHENOL U P O N  T H E  
C O N S U M P T I O N  O F  OXYGEN BY M U S C U L A R  T ISSUE 
[VLIYANIE INGIBITORA DYKHATELNOGO 
FOSFORlL lROVANlYA n,  2 - 4 - D I N I T R O F E N O L A  N A  
POTREBLENIE KISLORODA NYSHECHNOI TKANYU] 



T. A. Popov et al I n  its The Oxygen Regime of the Organtsm and 
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lnvesttgated was the compound 2.4-dinitrophenal (DNP) 
as an inhibitor of oxidation by phosphorylation on albino rats. The 
animals received either peroral administration of aqueous DNP 
solution with concentrations of 1 / 2 0  LDSo -- 1.5 mg/kg for 8 0  
days or the same dose a t  the day of experiment. The oxygen 
consumption rate was determined by means of oxygen load and 
resptratron rn muscular tissues was recorded by polartographic 

apparatus. An analysis of obtained data showed that a single 
administration of DNP caused a considerable decrease in the 
oxygen saturation of the muscles; the consumption of oxygen was 
Increased. The first experimental group exhibtted the cumulative 
effects of DNP. Thus, it was concluded that peroral administration 
of DNP increased the consumption of oxygen by muscular tissues. 

G.G. 
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Breathing and ciculatory responses of healthy subjects and 
of patients suffering from tuberculosis were studied in order to 
determine the~r  oxygen consumption. Results revealed a disruption 
of  oxygen control in s ~ c k  subjects. This malfunction was not only 
attributed to the state of the respiratory and circulatory systems. 
but also to that of the self-regulatory system controlling oxidation 
processes. G.G. 
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Studted was the resplratton of  the bratn at dtfferent tntracran~al 
pressures tn order to determ~ne those pressures that gtve rlse to 
cerebral hypoxta due to  rnadequate cerebral ctrculatlon The 
tntracran~al pressure of rabbtts was raised by pumptng a physrolog~cal 
solut~on lnto the subdural space over the cerebral cortex or lnto the 
cerebellomedullary clstern Bratn resptratton at ra~sed ~ntracrantal 
pressure was studred by polarograph~c determ~nat~ons of the part~al 
oxygen pressure Results showed that ~ntracranlal pressure of 270  
m m  water and above d~sturbed the cerebral resplratton Breath~ng 
of  100% oxygen at tntracrantal pressure up to 540  m m  water 
effecttvely restored d~sturbed cerebral resplratton Mechantcal trrltatron 
of the dura mater and rrradrat~on and damage to the tr~gemtnal 
ganglton and sectlon of the root of the f ~ f t h  crantal nerve caused 
a decrease in parttal oxygen pressure in the cerebral cortex. 

G.G 
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The inhib~tion of controlled gas exchange rn the form of chem~cal 
thermoregulatlon by hypoxfa was studled by observ~ng vartatiotis ti1 

shiver~ng and thermoregulatory tone as well as varlatlons in body 
temperature and gas exchange of dtfferent animals. In rates. 
decompression caused a decrease in the electrical activity of the 
muscles parallel with the dec~ease in body temperature. Preliminary 

cooling of the an~mals increased gas exchange nearly threefold and 
hypoxia caused a return of the oxygen consumption almost to ~ t s  
initial level. It was concluded that hypox~a speciftcally ~nh~br ted the 
ph~sio log~cal  mechanism of the body's tetnperaturs homeostasis 

G.G. 
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Elucidated were the effects of prolonged, strict bed rest 
on a subject's conststency of working at maximum intensity Tests 
involved increasing physical loads before and after the stay in bed. In 
bicycle ergometer tests several respiratory and circulatory indexes 
were recorded in addition to work performed, oxygen consumption. 
and pulse rate. Experimental data revealed dimtn~shtng muscular 
activity following restriction of motor activity in all subjects. ~ l i h o u ~ h  
the maximum amount of work performed dtd not  reach the 
normal level. the capacity for rncreasing energy production during 
increased duration of n~uscular work was retained. Performance of 
the same work following bed rest with restricted motor activ~ty 
made severe demands on the cardiovascular system which in  turn 
brought the circulation to its initial level. G.G.  
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An experimental model of strenuous muscular work, combined 
wtth artif~cial relative oxygen deficiency, was used to study athlet~c 
working capacity based on individual levels of reaction, stabtlity. 
and resistance. The trained athlete's high working capactty was 
remarkable for its high resistance to hypoxic conditions caused by 
the stability and high intensity of his respiratory and circulatory 
functions during repeated muscular work. Hts energy supply to the 
motor system remained unimpaired and increased the ph;gocytic 
and enzymatic activities of the blood cells and the stability of the 
adrenal cortical ~ndices G G .  
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This paper elucidated tlie subject of iiypoxic slates du41iig 
muscular woik. their variations i r l  re lat~on to training, arid the 
adaptation of athletes to hypoxia in strenuous, repetitive work '1 
was shown that several feat~ires dist~nguished motor hyporia fiorri 
other hypoxic states, i t  occurred in healthy people under ncrmal 
atmospheric pressure, was more pronounced in trained persons 
wi th  greater woilt ing capacity and aga~nst a background of high 
oxygeri coristil-npt!on. The high resistance of t ra~ned athle:es to 
hypoxia was caused by adaptation as a result of repetitive motor 

Ihypoxia effecrs Motor hypoxemia proved to  include also a chaiige 
of non-respiratory origin and probably involves adaptive opeiiirig of 
arterloveiioirs shunts in the pulmonary circulation, i luctuat~ons In 
rntrattioriatic pressure, gravlty effects on the blood stieam, etc 

G . G  
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Maximum oxygeii coi-isurnption describes the upper l lmit 
of oxidation processes available to the body, and is iiicreased to 
the extrenie l i m ~ t  by strenuous muscular work I t  depends upor1 tl ie 
aclive body mass, age, and sex, is l itt ie affected by mi ld external 
s i8mul, ,  and reflects very clearly the total working capaclty and 
training. Slnce oxygen consumption during work of moderate output 
bears a linear relationsh~p to  the actual work output. a high oxygen 
coiisuniptlon by an athlete is regarded as ail iridex of h ~ g h  work 
output G.G. 
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O X Y G E N  E X C H A N G E  i N  M A N  D U R I N G  M U S C U L A R  
ACTIVITY [KISLORODNYI OBIWEN u CHELOVEKA PRI 
MYSHECHNOI  DEYATELNOSTI ]  
N I. Volkov et al In ~ t s  The Oxygen Regiriie of the Oigaiiism and 
Its Regulation (Symp)  1969  p 2 1  1 - 2 2 6  (See NE9-31401 
17-04)  
Copyright. Avail. CFSTI CSCL 06P  

A kinetic model of oxygen exchange was developed and 
used to  derlve mathen~at lcal  equatioris describing the oxygen 
consumptlolr curve i i r ide~ varlous condit~ons. The model requires the 
oxygen consumpt ion curve t o  fo l low a sirnple exponent ial  
relat~onship durii ig moderately strenuous rnuscular work and a 
bi-expor~e;it~al relatiorisliip during strenuous muscular work. A positive 
correlatiori between tl ie klnetic constants and tl ie rate of oxygerl 
propsgation through ti le metabolic space of the oxidation substlate 
was provided G G 

N 6 9  3 1 4 3 4 " #  Israel Prograsn far Scientrfic Translatioiis Ltd 

Jerusalem 
ROLE O F  E X T E R N A L  R E S P I R A l I O W  I N  E N S U R I N G  
M A X I M U M  O X Y G E N  C O N S U M P T l O N  BY A T H L E T E S  I N  
I!EPETITIVE Mb lSCULAR ACTIVITY jROL VNESHNEGO 
OYKHANIVA i lOBFSPE.CHENII IWAKSIMALNYKH VELICI-IIN 

P O T R E B L E M I Y A  K i S L O R O D A  U S P O R T S M E M O V  V O  
UREMYA MYSHECHNOI DEYATELNOSTI TSIKLICHESKOGO 
T I P A ]  
M V Mikhailov It1 its The Oxygen Regime of the Orgari~snl and 
Its Regulat~on (Symp.) 1969  p 227-230 (See N69-31401 
17-04)  
Copyr~aht Avail CFSTl CSCL O6P 

Tile eff~ciency o i  varlous regimes of external respiratioti 
i r i  atliletes dui ing niuscular work of submaximal Intensity was 
studied wi th  emphas~s on nasal and oral respiration as well as in 
resplratlori w i t l i  different f requency ldepth  ia t los  M ;~x i rn t~ in  
pi~lniorrary ventilation values were found to be 2 to 2 5 times larger in 
oral than in nasal respiration, while niaximum oxygeri consumption 
values were fourid to be correspondtngly 1 5 t imes larger Ttius. 
in strenuous nluscular work, oxygen supply was less efficient 
th ro i~gh the nose than through the mouth G G 

N 6 9 - 3 9 4 3 5 * #  lsrael Program for Scient i f ic Translations L td  . 
Jerusalem 
EFFECT OF: HYPOKINESIA  O N  H U M A N  RESPIRATION I N  
PHYSICAL W O R K  [VLIYANIE GIPOKINEZII N A  
K l S L O R O D N Y i  WEZHIM C H E L Q V E K A  P R I  F I Z I C H E S K O I  
RABOTE]  
B S Katkovskli I n  ~ t s  The Oxygen Regime of the Organism and 
I ts Regulat~on (Symp 1969  p 231-235 (See N69 -31401  
17-04; 
Copyright Avail CFSTI CSCLO6P 

Studied were the effects of prolonged bed rest on  human 
respiration at rest and In physical work The latter prov~ded a 
crtterion for the assessment of physical work capacity Experimental 
data Indicated that even inoderate work after prolonged hypokinesia 
increased the demands upon the card~ovascular, respiratory, and 
other systems due to  lower economy and impaired control of 
respiration G G 

N69 -31436 ' "#  lsrael Prograin i o r  S c i e n t ~ f ~ c  Trans la t~ons L td  
Jei  usalem 
R E L A T I O N S H I P  O F  C E R T A I N  O X Y G E N  P A R A M E T E R S  
U N D E R  R E D U C E D  B A R O M E T R I C  P R E S S U R E  A N D  I N  
A C C E L E  R A T I O N  l V Z A l M O Q T N O S H E N I E  N E K T O R Y K H  
PQKAZATEbEl  KlSLORODlr lOGO R E X H I M A  O R G A N I Z M A  
PRI  P O N I Z H E N N O M  BAROMETRICHESKOM D A V L E N l l  I 
USKORENIYAKH]  

E I Sorokina et al In  its The Oxygen Reg~me of the Organism 
and I ts Regulation (Symp 1969  p 236-238 (See N69  31401  
17 0 4 )  
Copyright Avail CFSTI C S r l  06P 

Assessed were the oxygen exchange pdrameters 111 various 
forms of hypoxia through the oxidat~on reduction (redox) potential 
of the muscles as obsewed by potentiometer Results showed that a 
strengthenmy of the influencing factor markedly decreased oxygen 
tension and redox poteritial of the muscle during hypoxia However 
as the ~nf luencing factor grew stronger the dep le t i o~  of these 
reserves led to a more rapid decrease in both parameters until a 
plateau period was reached by the rapidly Increasing changes In 
the body s respiratlon The after effect period proouces a gradual 
recovery of the or~ginal steady state c o n d ~ t ~ o n  G G 

N 6 9 - 3 4 4 3 1 * #  lsrael Program for Sc~ent i f i c  Translations. L td  , 
Jerusalem 
OXYGEN TENSION I N  M Y O C A R D I U M  A N D  BLOOD IN 
CIRCULATORY A N D  A N E M I C  HYPOXIW [NWPRYAZHEMIE 
KISLORODA V RRYSHTSE SERDTA I KROVl  V USLQVIYAKM 
TSIRKULYATORNOI I ANEWIICHESKOI %IlF'OKSiI] 



\I I Korolkov et al In /is The Oxygen Regtme of the Organ~sni 
and Its Regiilatlon ( S y m p )  1969 p 239-242 (See N69 31401  
1 7  0 4 )  
Copyrtght Avatl CFSTl CSCLOGP 

Oxygen tenslon In the myocard~um was studled as an index of 
~ t s  oxygen supply In correlat~on w ~ t h  varlatlons In hemodynam~cs, 
total gas exchange and blood gases Oxygen tenston measurements 
on  hypoxic dogs by implanted ventr~cular electrode showed that 
i i ~ g i i  blood loss drdstt~ally lowered drter~dl blood pressure arid reduced 
mlnute volume t o  nearly 115 of ~ t s  o r ~ g ~ n a l  value Replacement of 
almost half the volume wt th  polyglucln compensated acute anenilc 
hypoxia and ~ t s  tenston in myocard~um and blood G G 

Pd69-31%38*# lsrael Program for S c ~ e n t i f ~ c  Translations. Ltd., 
Jerusalem. 
ACTIVE AVOIDANCE OF HYPOXIC ENVIRONMENTS BY 
A N I M A L S  A N D  M A N  [ O B  A K T I V N O M  I P B E G A N l l  
ZHlVOTNYMl I CHELOVEKOM GIPOKSICHESKIKH SREB] 
I. S. Breslav In  its The Oxygen Reg~me of the Organ~sm arid Its 
Regulat~on (Symp.) 1969  p 243--247 (See NG9-31401 17-04)  
Copyr~ght.  Ava~ l .  CFSTl CSCLOGP 

Human subjects and white mice were studied for their 
reacttons t o  the inspiration of mixtures w i t h  low oxygen content 
and thetr preference reactions t o  various hypoxic environments. 
Results showed that both hurnans and animals avoided hypox~c 
envtronments and that this negative preference became greater at 
lower oxygen concentratlons. Apparently, the negative preference for 
hypoxic environments was an integral index, related t o  increased 
strain on the control mechanism and caused by oxygen def~ciency 
~n inspired air G.G. 

N 6 9 - 3 1 4 3 9 * #  lsrael Program for  Scientific Translations. Ltd.. 
Jerusalem 
OXYGEN SUPPLY I N  A N E M I C  A N D  CIRCULATORY 
H Y P O X I A  U N D E R  M O U N T A I N  C O N D I T I O N S  
[KISBOWODNOE S N A B Z H E N I E  O R G A N I Z M A  PRI  
ANElWlCHESkOl  I T S I R K U L Y A T O R N O I  GIPOKSI I  V 
USLOVIYAKH VYSORKOGOWYA] 
A Yu. Tt l~s In its The Oxygen Reg~me of the Organlsm and Its 
Regulation (Symp.) 1969  p 248--252 (See N69-31401 17-04)  
Copyright. Avail: CFSTl CSCL O6P 

Dogs wi th  vascular lestons and after blood loss, placed 
under conditions of mountaln hypox~a, almost always Increased the 
acttvtty of their circulatory system, rnainta~ntng the body's oxygen 
supply and adapting t o  the lower parttal pressure of oxygen. An 
an~mals '  stay for one month In the mountains was not su f f~c~en t  
for complete accl~mattzatton to conditions of hypoxla, thus. 
Increased demands on the antmal's compensatory mechentsrn led 
t o  heart lestons and b lood loss. Complete accliniatizatton t o  
mountain hypoxta occurred gradually and r ~ q u i r e d  prolonged periods 

G.G. 

N 6 9 - 3 1 4 4 0 * #  lsrael Prograrn for Scienttftc Transiattons, L td  , 
Jerusalem 
ADAPTIVE REACTIONS TO BREATHING OXYGEN UNDER 
PRESSURES OF I T 0  3 ATMOSPHERES [O 
P RISPOSOBITELNY K H  WEAKTSIYAKH 0 R G A M I P M A  PRI  
DYKHANll  KISLORODOM POD DAVLENiEM O T O D N O I  DO 
TREKH ATMOSFER] 
A G Zhtroriktn et al I n  its The Oxygen Reg~me of the O r g a n ~ s ~ n  
and 1:s Regulat~on (Symp)  1969  p 253-257 (See N69-31401 
1 7  0 4 )  
Copyr~ght Avail CFSTl CSCLO6P 

The nialn physiolog~cal reactlons to breathing oxygen under 
nlgh pressure constitute reduced pulmonary vent~latory volume and 

artertal oxygenation, vascorestr~ctive effects with slowi,,g of blood 
ctrculation, and ~ncreased oxygen concentration in venous blood 
Erythrocytes decreased 7% to 8% and hemoglobin 3 %  to  6% In 
human subjects during the first pe r~od  of oxygen brearh~ng: these 
changes were transient and pointed to a high oxygen concentration 
.in lnsptred atr. Observed respiration and bemodynarnic reactlons 
rapidly disappeared on  resuming breathing of ordinary alr. G.G. 

N 6 9 - 3 1 4 4 I r #  lsrael Program for Sctenllf ic Translations. L td  
Jerusalem 
O X Y G E N A T I O N  OF BLOOD A N D  CEREBRAL T ISSUES 
WI-IILE B R E A T H I N G  U N D E R  EXCESS PRESSURE I N  A 
RAREFIED ATMOSPHERE [OKSIGNATDIYA KRO'JI I TKANEl 
MOZGA PRI DYKHANII  POD IZB'fTOGHNYM DAVLENIEM 
V RAZREZHENNOI ATMOSFERE] 
I N Chernyakov et al I n  ~ t s  The Oxygen Regime of the Organism 
and Its Regulai~on (Symp ) 1969  p 258-262 (See N 6 9  31401  
17 04 )  
Copyrtght Avall CFSTI CSCLO6P 

T h ~ s  paper presents the general tesults of pola~ographtc 
investtgat~ons of oxygen supply to the body of animals (dogs) l ~ h t l e  
breathing under excess pressure vdtth compensatory rnechanlsms 
at ground level and at altttude Polarographic determ~nattons were 

performed of (lo2 In the blood and t r i  the cerebral tlssues Some 
of the experlrnenrs tncluded Investigations of ( J C O ~  dynamics in 
the blood The anrmals genetatton cond~tton was monttored by 
recordtng the pneumogram EMG of abdom~nal niuscles and ECG 
The excess pressure In the lutigs was yenelated by a spectal dev~ce 
which suppl~ed oxygen to an a~rt tght helmet placed o n  the d o g s  
head The experiments establ~shed the dependence of the oxygen 
tenston in blood and cerebral tissues upon the alveolar p 0 2  excess 
pressure In the lungs and efficiency of the compensaltng system 
in expertrnents carried out at ground level and at altitude Oxygen 
breat l i~ng under ord~nary pressure at ground level caused the (10, 
to Increase more thari 6 ttmes (up to 6 7 0  m m  Hg) In the li ings 
but only 1 1 5  times (up to 1 5 5 6 % )  in the cerebral ttssues 

Author 

N69-31442*1/  lsrael Program fot S c ~ e n t ~ f ~ c  Translat~orrs Ltd 
Jerusalem 
CHANGE I N  RESPIRATION DURING PREGNANCY, AND 
ITS SIGNIFICANCE I N  INTRAUTERINE DEVELOPMENT 
[ I I M E N E N I E  KISLORODNOGO REZHIMA ORGAN!Zi\stA PRI 
BEREMEI\INOSTI I ZNACHENIE ETOGQ IZMENENIYA DLYA 
VNUTRIUTROBNOGO RAZVITIYA ORGANIZMA] 
1vl G Nemets In its The Oxygen Regtme of the Organisni and 
Its Regulat'cn (Syrnp)  1969  p 263-269 (See N69  31401  
17-04)  
Copyright Avail CFSTl CSCLOGP 

The oxygen consurnptlon of pregnant rabb~ts was studled 
under condit~ons of basal metabolism durlng the last trimeter of 
pregnancy by observtng the state of phys~ological maturity in the 
newborne a n ~ m a l s  I t  was  found that  the average oxygen 
consuniptlon by pregriant rabb~is  who subsequently gave birth t o  
phys~olog~cal ly mature young was 33% htgher than the mean 
oxygen consumption by nonpregnant feniale rabbtts ln jec t~ons of 
estrogen reduced oxygen consumptlon 15  42% a l d  resulted In 
e~ther  Immature young or In lritrauterlne death through t n h ~ b ~ t ~ o n  of 
the pregnancy centet In the CNS Progesterone ~n jec t i ons  In 
nonpregnant fernale rabbits Increased oxygen consumption a~ialogous 
t o  same changes In pregnancy Thus i t  was conclijded that 
increased oxygen co~ i sun ip t t o~ i  in pregnancy was mdlntalneu by 
progesterone v ~ a  ihe pregnar i~y  center G G 



N 6 9 - 3 1 4 4 3 * #  Israel Program for Scientific Translations Ltd 
Jerusalem 
ACTIV ITY OF T H I A M I N E  ENZYMES AT DIFFERENT 
OXYGEN SUPPLY LEVELS [AKTIVNOST T lAMlNOVYKH 
FERMENTOV V U S L O V I Y A K A  R A Z L I C H N O I  
OBESPECHENOSTI ORGANIZMA KISLORODOM] 
Yu V Ktimelevski~ In / f ~  The Oxygen Reg~me of the Organism 
and Its Regulat~on (Symp) 1969 p 270  275 (See N69 31401 
17 04)  Avail CFSTl CSCLO6P 

Observed was the part played by thlanllne enzymes in the 
mechanlsm of the body s adaptation to vanations in oxygen supply 
Expertmental determination of the pentose phosphate cycle (PPC) 
tn hypoxtc dogs and rats showed that the maxlmum transketolase 
activlty (TA) of cardiac cerebral and hepatrc tissues was found In 
newborne animals and decreased w ~ t h  Increasing age Embryonic 
and undtfferent~ated tissues showed a hlgh level of glycolysls and 
of the acttvitles of the enzymes of thls cycle In contrast to 
vartatlons in the dct~vity of the enzymes of these two systems of 
carbohydrate oxidat~on In mature tlssues It was concluded that the 
animal's maxtmum resistance to hypoxla colnctdes wlth the highest 
activlty of the PPC enzymes Admir'lstration of oxyttitam~ne reduced 
the activity of thtamine enzymes in the cardiac and hepatlc tlssues 
of rats and also reduced thetr survlval In acute hypoxla G (2 

N 6 9 - 3 1 4 4 4 * #  Israel Program for Sc~enti f ic Translations. Ltd.. 
Jerusalem. 
C O N T R O L  OF RESPIRATION I N  T H E  BODY [O 
REGULIROVANII KISLORODYKH REZHIMOV ORGAN I Z M A ]  
A Z Kolchtnskaya et al In ~ t s  The Oxygen Reg~me of the 
Organ~sm and Its Regulat~on (Symp) 1969 p 276-288 (See 
N69-3 1401 17-04) 
Copyr~ght Avall CFSTI CSCL O6P 

Br~efly rev~ewed are the bodys control mechanisms for 
pulmonary ventllation, cardtac output. oxygen transport, oxygen 
uptake, etc An attempt IS made to apply known prlnclples of 
automat~c control theory to analys~s of the resp~ratlon contlol and 
to  develop a structural scheme for thts mechanlsm General 

cons~derat~ons for ~nformat~on transmlsslon channels are outllned for 
the steady state condltlon, and the great constancy of partial 
oxygen pressure is extended to encompass the oxygen requirements 
~n tlssues that are under physlcal loads G G 

N69-31493# Aerospace Medical Research Labs.. Wright-Patterson 
AFB. Ohro. 
EFFECT OF CONFIRMATION PEEKING A N D  RESPONSE 
MODE ON PROGRAMMED INSTRUCTION Final Report, Apr. 
1965-Jan. 1966  
Horace H Valverde Dec. 1968 33 p refs 
(AD-686422. AMRL-TR-67-2251 Avail: CFSTl CSCL 519 

An experiment was conducted to determine the effect of 
peeking on programmed instruction. The study tested the following 
hypotheses: (11 the requirement for overt responses does not 
increase learning in programmed instruction, (2) devices or formats 
to preclude conf~rmation peeking do not increase the effectiveness of 
programmed Instruction, and (3)  time can be saved by e l~minat~ng 
the requirement for overt responses. Two groups of 39 subjects 
each were used. The subjects were commissioned offfcer Air 
Force ptlot trainees and Air Force Reserve Officer Tralning Corps 
(AFROTC), lun~or  and senior college students matched on the basis 
of scores obtalned on the Officer Quallty Composite of the Air 
Force Offlcer Quallfy~ng Test (AFOOT). The stimulus material was 
a radar ortentatlon programmed text. Results of the study 
were. (1 I peeklng d ~ d  not reduce the effectiveness of programmed 
instruction: (2)  students who responded covertly learned as efftclently 
as students who responded overtly, and (3) covert responding d ~ d  
not save instructional time. Author (TAB) 

N69-31494# Aerospace Medical Research Labs. Wright-Patterson 
AFB. Ohto. 
DEVELOPMENT OF A C O L O R I M E T R I C  P E R S O N A L  
DOSIMETER FOR NITROGEN DIOXIDE Final Report, Jul.  
1967-May 1968 
Robert F. Rakowskt Dec. 1968 22  p refs 
(AD-686423; AMRL-TR-68-104) Ava~ l  CFSTl CSCL 6 / 2 0  

A personal colorimetric dosimeter for nitrogen dioxide has 
been developed. Detector strtps are prepared by dipplng Eastman 
Chromagram Sheet. Type K301 R2, in a solution of diphenylamine 
and oxalic acld in methanol. When dry, the strips can be used to 
estimate the concentration-time product to whlch an tndividual has 
been exposed The strips are sensitive to heat and light. Nttrogen 
dioxide develops a green color whrle other oxidrzers develop a blue 
color. The strips are not affected by molsture and should have a shelf 
Ilfe greater than one year Color standards for concentration-tlme 
products of 50. 100. and 300  ppm-minutes and a blue standard 
to indlcate an explred strlp are descrtbed. A plastic holder for the 
sensitwe detector strips is shown. Author (TAB) 

N69-31517# Dartmouth Coll., Hanover. N.H. Dept  of Physiology. 
METALLIC MICRONUTRIENTS AND INTERMEDIA'RY 
METABOLISM Annual Progress Report, Jun. 1968-Apr. 1969  
Henry A. Schroeder Apr. 1969 12 p refs 
(Contract DA-49-193-MD-2595) 
(AD-686297: APR-2) Avail. CFSTl CSCL 611 6 

In order to evaluate b~olog~cal  effects of trace elements, 
mtce and rats were exposed for thelr lifetimes to small doses of 
each of many essential and abnormal elements in drinking water, 
In a laboratory and on a regtmen designed to avold env!ronmental 
contamiFiation Growth rates. survival and longevtty. mtcroscoplc 
pathology of tlssues, concentrattons of trace elements in tissues, and 
In rats, blood pressure. serum cholesterol, glucose and urtc acid. 
aortfc plagues and lipids and tumor rates were measured or 
examtned. As a result of this work, two  prevalent human dtseases 
have been reproduced in rats. (1)  A model for human arter~al 
hypertension has been developed in  rats fed cadmium The 
pathological and physiological criteria are similar: e.g. hypertension. 
cardiac enlargement and renal arteriolar hypertrophy and early 
sclerosis. The hypertension can be controlled by removing the renal 
cadmtum by chelation and replacing it with zlnc in the chelate. (2)  
A model for human atheroscleros~s has been developed in rats 
deflclent in chromium and fed refined white sugar The physiological 
crlterla are simllar: e.g. relat~ve hypercliolesterem~a whlch Increases 
wtth age. and mlld to  moderate hyperglycemia. The pathological 
mantfestations were an increased incidence of aorttc plagues. and 
increased aorttc liplds; this aspect 1s betrlg intenstvely restudied. 
These three changes were prevented by the feedlng of trivalent 
chromium. Author (TAB) 

N69-31635*# Aztec School of Languages, Inc., Maynard, Mass. 
Research Translation Div. 
CONTRIBUTIONS TO THE DEVELOPMENTAL MECHANICS 
OF EMBRYOS [BEITRAEGE Z U R  E M B R Y O N A L E N  
ENTWICKELUNGSMECHANIK] 
Wilhelm Roux Washington NASA Jul. 1969  13  p refs Transl: 
into ENGLISH from Berslauer Aerz. Z., v. 6. 1884  p 57-62 
(Contract NASw-1692) 
(NASA-TT-F- 1241 9)  Avail: CFSTl CSCL O6C 

The development of  the frog (Rana fusca) eggs is studied 
in an environment with neutralized directive effect of gravity. I t  is 
observed that the fertilized eggs quickly orient themselves to the 
initial position, when disturbed in water. due to the differences in 
the specific gravity of the ovum parts. The ova was subjected to 
continuous revolution to alter the uppermost meridian, and cancel 
the directional gravity by centrifugal force. I t  is concluded that the 
development of the frog eggs occurs normally with no directive and 
formative action or force from without. F.0 S. 



N69-31619*# Pennsylvania State Univ.. Untvers~ty Park. Dept 
of Biophysics 
SOLVENT EFFECTS I N  THE RADIATION DEGRADATION 
OF D N A  SOLUTIONS 
Carl F. Blackman, Jr (Ph D ' Thesis) Jun 1969 86 p refs 
(Grants NGR-39-009-008: NIH GM-1015) 
(NASA-CR-103301) Avatl CFSTl CSCLOGA 

Calf thymus DNA was prepared in three solvents and trradtated 
at 77°K for a series of doses and concentrations with cobalt 6 0  
gamma rays Alkali and neutral band sedimentation was used to 
obtain inlttal molecular we~gh t  dtstr~butions and the molecular 
weight of both stngle and double strand samples at each dose. 
This informatlon was then converted to the number of molecular 
scissions per molecule by an equatlon for random sctsstons. The 
damage to DNA irradtated at 77'K and warmed to room temperature 
for analysis was enhanced when phosphate was present: t h ~ s  
enhancement was attributed, in part, to indtrect radiation action. 
Differences in the rates of s~ngle strand break production were 
attributed to solven modif~cations of rad~ation actlon. The double 
strand break production could be interpreted as resulting from an 
accumulation of single strand breaks and from directly-produced 
double strand breaks which occurred when a sensitive core 
(approximately 3 angstroms in diameter) IS hit. Author 

N69-31632*# Cornell Univ., Ithaca, N.Y. Dept. of Physiology. 
DIRECTIONAL DOPPLER BLOODFLOW METER Progress 
Report 
F. D. Mc Leod May 1969 43  p refs 
(Grant NGR-33-010-074) 
(NASA-CR-103316) Avail: CFSTl CSCL O6P 

An ultrasonic blood flowmeter is studted which measures 
both velocity and flow by utilizing the Doppler effect in the sonic 
scattering from moving blood cells. A phase detection technique 
has been adapted for identification and separation of Doppler 
shifts produced by positive and negative velocity components. Two 
detectors are utilized, operating in quadrature to identify signal 
phase change. and therby the direction of flow. I t  is concluded that 
the system is reliable and simple to  operate; power requirements 
are small making i t  suitable for telemetry appl~cation; and 
reproducibility is better than five percent. F.O.S. 

N 6 9 - 3 1 6 4 7 * #  University of Southern Calif.. Los Angeles. 
Electronic Sciences Lab. 
THE H U M A N  OPERATOR I N  CONTROL SYSTEMS 
George A. Bekey Mar. 1969 6 4  p refs 
(Grant NGR-05-018-022) 
(NASA-CR-103307; USCEE-359) Avail. CFSTl CSCL 05E 

The material presented first introduces the subject of 
man-machine systems and indicates some of the input--output 

characteristics of man. The psychological and engineering approaches 
to the description of man as a control element are then discussed. 
Display and control factors are reviewed briefly, with some examples 
of actual and proposed systems. The engineering approach to  
c-ontrol systems IS then ~ndrcated. and some mathematical models 
of the human operator's furlc?ton are presented. Finally, simulation of 
manned systems is examined briefly, indicating the considerations 
of stirnull, experimental design, and evaluation criteria. Author 

N69-31676*# Baylor Untv . Houston. Tex Dept of Psychlatry 
PHYSIOLOGICAL CORRELATES OF O P T I M A L  
PERFORMANCE Semiannual Status Report, 1 Dec. 1968-30 
Apr. 1969  
Robert Roessler 3 0  Apr 1969 12 p refs 
(Grant NGR 44-003-031 
(NASA CR 103302) Ava~l  CFSTl CSCL 05J 

Further work has been accompltshed 111 the following areas 
data collection, data analysis, and the preparatton and presentatlon 
of sc~ent~fic papers Author 

N69-31677# Texas Christian Univ.. Fort Worth, lnst for the 
Study of Cogn~tive Systems. 
PARAMETERS OF HUMAN PERCEPTION Semiannual Report, 

Apr.-Sep. 1968  
Selby H Evans Sep. 1968 3 8  p refs 
(Contract DAAD05-68-C-0176: Proj THEMIS) 
(AD-685845; SAPR-2) Avail CFSTl CSCL 5 /10  

Primary attention was directed to the development of computer 
systems to produce patterns which simulate aspects of patterns in 
practical pattern identification tasks, particularly the variabiltty 
within identification classes. Several pattern simulation systems are 
described and illustrative output is presented. Other methodological 
aspects of  the research program are described, including 
investigation of certitude ratings and posterlor probabilities as 
responses in pattern identification. Empirical and theoretical aspects 
of the research are also discussed: the development and testing 
of a computer program to  simulate human performance in a 
pattern identification task is noted and further exploration of systems 
for image enhancement and analysis are described and illustrated. 

Author (TAB) 

N69-31694*# Neurosciences Research Program, Brookline. Mass. 
BIOLOGY OF DRIVES: A REPORT OF A N  NRP WORK 
SESSION 
Elliot S. Valenstein (Fels Res. Inst.) 1 May 1968 114  p refs 
11s Bull. vol. 6, No. 1 
Grants NGR-22-009-018; NIH GM-1021 1-06; Nonr(6)-00026-67) 
(NASA-CR-103225) Avail. CFSTl Ocscl 05J 

In a definitive presentatlon, the diversity of motivational 
mechantsms and the nature of drive are discussed. Drive concepts 
and related behavtoral phenomena are cons~dered within the context 
of ethology, of the physiology, anatomy, and b~ochemtstry of the 
brain, and of behaworal evolution. The neuroendocrine setting of 
behavioral propensities and the fractionation and differentiation of 
arousal processes are discussed on the basis of experimental data. 
An examinatton of drive and brain mechanisms deals wi th  
motivational and species-typical behavior elicited from the 
hpoothalamus and the preoptic region; the neurophysiological basis 
of feeding behav~or, learn~ng, and reinforcement: and the role of 
feeding and dr~nking centers outstde of the hypothalamus. The 
relationshtps between dr~ve. motwatton, reinforcement, and learning are 
dtscussed as well as animal tests in reinforcement and motivation. 
The pharmacolog~cal aspects of the adrenergic and cholinergic 
systems are emphasized in a study of the b~ological mechanisms of 
reinforcement. An extensive bibl~ography on these subjects is 
~ncluded. K.W. 

N69-31695*# Neurosctences Research Program, Brookline, Mass. 
NEUTRAL CODIPJG: A REPORT BASED ON AN NRP WORK 
SESSION 
2 0  Dec. 1968 236  p refs 11s Bull. Vol. 6. NO. 3 
(Grants NSG-462; NIH GM-10211-07; Nonr(G)-00014-68) 
(NASA-CR-103226) Avail. CFSTl CSCLOGP 

Candidate codes employing nerve impulses and trains on 
slngle channels are tnitially discussed, followed by a treatment of 
those codes involving multiple channels of pulse informat~on and 
representatton of ~nformatton in nonimpulse carriers. The emphasis 
is on how information is represented, while the meaning of stgnals 
IS not examined. Hormones and neurosecretions are cons~dered tn 
their roles as effector-exciters when released by nerve actlon, or 



as sensory stitnuit when actii-ig upon neurons Sonie attention 1s 
given to slow and lasting representation of Input and experience. 
such as various forms of alfered exc~tabtlity. electronic spread, 
tntercellular channels. neuroglial ~nfluence, and diffuse as well as 
field effects A catalog of cand~date neural codes 15 included whtc!i 
contarns b r~e f  descriptions of the~r  fsimal properties and any existing 
evtdence of t h e ~ r  funct~onal tole In l i v~ng  organisms K.W. 

NGS-34698# General Foods Coip . Wliiite Plains, N.Y 
D E V E L O P M E N T  OF M O I S T U R E  BIMDllidC; M I M E T I C  
AGENTS Final Technical  Repol*, Dac. 4966-Dec. W 6 7  
Frank Hollis. Jr Mar 1 9 6 9  72  p refs 
(Contract DAAG 17-67-C-0055)  
(AD-685828.  TR-69-50-FL. FL-81 J Avail CFSTl CSCL 618 

Moisture mimetic agents and panel techniques have been 
idenif f red and a bench- top procedure a p p l ~ e d  t o  dehydrated 
compressed food bars to el im~nate or reduce the sensation of 
dryness Prelimi~iary studies have produced chicken stew, chtcken, 
peas and cereal bars which have the prerequisite cube form. 
nut r i t~on and reduced dryness when consumed Sensory taste panel 
data have shown that the classes, polyhydr~c alcohols, sugars. 
fru~ts, fats and 011s exhibit benef~clal moisture mimetic properties as 
additives t o  compressed dehydrated foods. Rehydration, storage 
and structural stabi l~ty tests are reported. Author (TAB) 

N6S-31758# National Inst i tutes of I ieal th,  Bethesda, hod. 
Translating Unit .  
KINETEGS OF CELL POPULATIONS 
M ,  Tubians 2 5  Apr. 1989  36  p refs Transl. into ENGLISH 
from Ann. Biol C l~n.  (Paris), v. 26, no. 7-9. 1968  p 793-823 
(Rept -4-35-69)  Avail: Issuing Activity 

Cell population kinetlcs IS studied by  using isotopic labeling, 
by which the cells are followed through their migrations, or 
morphological modifications during the process of maturation and 
d~fferent iat io~i .  I t  is shown that any cell labeling technique must 
meet the following criteria: binding between label and the cell 
must be stable; labeling rnust be specific, i.e, if the cell dies, the 
label must not be incorporated by another cell; labeling must not 
modify the behavior o f  the cell; and must not be toxic. Labeling 
techniques for different cells are reviewed. Tumor growth. and the 
l k ~ n e ~ i c s  o f  cel l  proliferation in  tumors  are analyzed. Charts 
slurrmarizing the cell population behavior of various tissues are 
~ncluded. F.O.S. 

N 6 B - 3 1 7 8 0 H  National lnst i tdres of Health. Bethesda. M d .  
Tra!islating Unit .  
POSTWADIATlOlU RECOVERY O F  YEAST CELLS 
SiML!LTAbJEOUSL'/ F R O M  LETHAL A N D  SUBLETHAL 
D A M A G E S  
V S. Sarsukov. 0 V. Mal~novskti, and N. M M~t iushova 27  Jan. 
1969  15  p refs Transl, Into ENGLISH froin the Russian 
(Rept-1-2 1-69)  Avail: Issuing Acttvity 

The postradiation tecoilery of a quiescent culture of the 
yeast S, cerevis~ae strain 1 6  x 32  aa-alpha-alpha, at fractional 
irradiafion wi th  Co60 gamrna rays was examtned. Determined was 
the survival rate dependency on the fractionation i n t e ~ a l  at the 
sowtng on a nutilent tnedlum immed~ately after the second fraction 
of irradiation. comparison of experimental data wi th  calculated 
variants showed that ?he observed increase of surv~val rate can be 
explatned only by  a stmutaneous recovery from lethal and sublethal 
damages. The process o f  recovery irorri lethals contained an 
~ n h ~ b i t i n g  effect on the recovery from sublethals. This phenometion 
was explained by  the fact that at recovery the lethal damages were 
ltquidated not as a s~ng le  complete en t~ t y  ~LII gradually, converting 
f~ r s t  into sublethals The difference of the lethals and the sublethals 
was quantitative prlor t o  the f ~ x a t ~ o n  of the lethals. Author 

N69-31782#  Natlonal Inst i t i i res of Health, Bethesda, M d .  
Translating Unit. 
BISTRlBUTlON O F  INTERPULSE IP4TERVALS 1R1 SHE 
BACKGROUN B ACTIVITY OF NEURONS OF THE CAUDATE 
NUCLELIS, THE RETICULAR FDRP/cATlQN, .!AND T H E  
CEWEBRAL60WTEXOFTHE RAT 
6. F. Tolkunov 27  Feb. 1 9 6 9  17 p refs Transl. into ENGLISH 
from Zh. Vysshei Nervnoi Deyatel Nosti (Moscow). v. 18, no. 4, 
1968  p 691-700 
(Rept-2-28-69) Avatl. Issuing Act iv~ty  

Investigated are the characteristtcs o f  the distribution of 
the i~nterpulse intervals in the background acttvity of the neurons 
of t w o  large nonspecific formations wi th  rettcular structure: the 
caudate nucleus and the reticular formation of the rat midbrain. The 
data o b t a i n ~ d  are compared wi th  results of rhe investigation of the 
neurons of the temporal-parietal area of the cerebral cortex. The 
Internal hisiograms (11-1) of the different neurons have varied form; 
the character of the IH's betng, especially i n  the regton of the top 
of the d~st r ibu t~on,  not connected with the frequency o f  the impulse 
patrern for one and the same neuron during the long period of 
stimulation, Accordtng t o  the curve of postimpulse probability (PP) 
all IH's, and consequently the neurons also, may be divided into: 
(1)  neurons, the PP of which increases monotonically and reaches 
a plateau, and (2 )  neurons. the PP of which passes through the 
maximuin as a consequence of Increased exitability. Neurons of the 
second type are present in the caudate nucleus in a higher degree 
than i n  the reticular formation and the temporal-perietal region of 
the cerebral cortex. Author 

M69-33788# School o f  Aerospace Medicine, Brooks AFB. Tex. 
THE EFFECTS OF ULTRAVIOLET RADIATION OM THE 
EYE Find Report, 1 Sep. 9 966-30 Sep. 1968 
Donald G. Pitts, John E. Prince, Harold W. Casey, Kenneth R. Kay. 
end Robert W. Bowman Feb. 1969  1 3 5  p refs 
(AD-685724:  SAM-TR-69-10) Avail. CFSTl CSCL 615 

An argon gas forced transpiration arc (FTA) source used to 
produce a high intensity 1 8 0  nm to above 2.5 micron continuous 
spectrum was  described. Calibration technics, moni tor ing 
instrumentation and procedures for studying the effects of ultraviolet 
on  the eye weie  presented. A n  ultraviolet space energy profile was 
composed using data from rocket flights. Author (TAB) 

N69-31796# Naval Submarine Medlcal Center, Groton, Conn. 
Submarine Medical Research Lab. 
LIGHT FLASHES, PUPIL  SIZE A N D  V I S U A L  
PERFORMANCE: AN ANALYSIS OF DISCOMFORT tPd THE 
USE OF ELECTRO-OPTICAL AIDS 
J o  Ann S. Kinney, Leah T. Spitz, and S. M .  Luria 2 2  Jan. 1969  
15  p refs 
(AD-686025;  SMRL-558) Avail: CFSTl CSCL 6 / 1 6  

Two measures of subjects respoi?se t o  brief, bright lights 
in their fteld of v iew have been made: ( 1 )  subjective judgements 
of discomfort and (2 )  objective measures of the amount of pupil 
constriction to the lights. These measures were made both before 
and after a long term visual search task. Tne results showed that 
those subjects w h o  per formed the  search under condit ions 
simulating the use of electro-optical aids did have greater discomfort 
and pupil constrictions in response to the lights. There was, 
however,  no  concomi tant  decrement i n  visual performance. 

Author (TAB) 

M69-31799# Mich igdn State U n t v .  East Lanstng B iv  o f  
Engineering Research 
CLASSIFICAf lQN OF ELEGTRO-ENCEPHALOGRAMS WITH 
PATTERN RECOGNIT16N ALGORITHMS interim G c i ~ n t i f r c  
Report  



Rtchard C. Dubes. Albert Hung, and W. R. McCrum Mar. 3963 
3 9  p refs 
(Grant AF-AFOSR-1023-67) 
(AD-685734 ;  AFOSR-69-0964TH: ISR-4) Avail: CFSTl CSCL 
613  

The report proposes a mathemattcal rrlodel for making decisions 
abott i  the conditiori o f  a subject from EECi date and algorithms for 
implementing the model, Pattern recogriirion methods are combined 
wi th  the experience o f  a practicing electroencephalographer to 
balance t he  avai labi l i ty o f  mathemat ica l  models. computat iona l  
feasibility, and experience. The aini o f  the model building is t o  
produce a computationally feasible algorithm for a digital computer 
that genetatas a char tshowing the condition of the subject as a 
function o f  time, The report gives preliminary results on  feature 
extraction. In its present version. the pattern recogiiizei treats 
feature extraction and pattern classification distinctly and limits 
learning t o  transition probabilities of the Markov chain, The decision 
procedure that is outlined is applicable t o  any model that defines 
discrete states and permits Msrkoviar~ movement between states. 

Author (TAB) 

Pd69-31806# Medical Coll. of Virginia. Richmond. tlealth Sciences 
Div. 
BIOLOGICAL PsPBLIGAT1ONB AND EFFECTS OF OPTICAL  
MASERS 
Wil l iam T Ham, Jr., Alexande~ M. Clarke, Stephen F. Cleary. Harold 
A. Mueller, and Walter J .  Geeraets Apr. 1969  2 4  p leis 
(Contract DA-49-193-MD-22411 
(AD-685872 :  USAMRDC-1968-6) Avail: CFSTl CSCL 6 / 1 6  

The biological effects of Q-swttctied, gated and normal 
pulse train mode Nd and ruby lasers, and CW argon and He-Ne 
lasers are discussed, together with the equipment used to  prodtlce 
these effects. Induced sonic transierit phenomena, retinal thermal 
darnage threshold values, and visual decreinent as a result of 
optical irradiation are shown A bibliography of recent pubiications 
in related areas IS inciuded. Author (TAB) 

M69-39807# Stanford Research lnst.. Menlo Park. Calif 
MONOWAN CALORIMETER PWQJRCT Final Aepcae 
Richard K. Pefley, Edward T. Cull. Jr., and Michael K. Sekins Jan. 
1 9 6 9  6 9  p refs Prepared in cooperation wi th  Santa Clara Clniv. 
(!Contract DACIC20-fi7-C-0736) 
(AD-685878 ;  ME-69-1 ) bi.\iail: CFSi l  CSCL 6 /  19 

Sedentary ir-~eiaboiic tialucs of men, vvorneii, and children 
are determined from data taken i n  a direct calorin-terry systerr~. Tilts 
date is lo r  very low air flovv rates and high temperatures and 
humid~t ies. The metabolism is divided into sensible and laterit 
components and is pictoriaiizeci as a non-isostate process on the 
psychrometr ic chart. Heat and inass transfer coeff ic ients are 
determivxi  and used to predict the upper l imit of l io l  environment that 
is possiole without thermal strain. Occupant subjective reactions 
t o  the environn-tent arc also considered. Author (TP,B) 

N 6 9 - 3 i 8 4 3 #  Michigan State Univ. .  East Lansing Div. o f  
Engineering Research 
B A Y E S I A N  L E A R N L N G  I N  rL9ARKOV CI- IAINS WITI-I 
OBSERVABLE STATES in ter im Scient i f ic R e p o n  
Richard C. Dubes and Patrick J. Donoghue Mar  1.969 3 4  p 
refs 
(Grant AF-AFOSR-1023-67) 
(AD-685735 :  AFOSR-69-0963TR; ISR-5) Avail: CFSTl CSCL 

9 1 4  
Two practical and related problems concerning decision-making 

w i t h  observations f r om Markov chains a le  considered in this 
report First. Bayesian learning theory is used io de?eiop recursivr 
relat ions for the densities of the unknown DaraniePers i n  6 

Markov chain, based on classified observations of the chains states. 
Cornpt.itationally simple results are obtained using a matrix-beta 
distributioti for the chains pararrieters. In the case of unsupervised 
observations, the basic relations for learning are derived and 
methods for thctr implementation are discussed. Second, the rela?ed 
problem of deciding .which of a set of chains is active, based on 
state observations, is considered Two data-generattng models are 
proposed and decision rules are derived A particularly useful result 
is derived foi otie model using the matrix-beta distribution ior the 
uiiknovdn parameters. The decision rule for tl ie more difficult rnodel 
is then der~ved arid ~ tg~ impl ica t ions discussed Sirnulation results 
for 3 spectfic example show 'the piobahility o i  error for difierenr 
amounts of tratntr~g data and demonstrate the tnherent practicality 
of the results Author (TAB) 

M69-3'F8%0# Bunker-Ramo Corp . Canoga Park. Calif 
O P E R A T I O N A I .  T A S K S  Q R l E N T E D  FLYIk IG ' P R b l N i N G  
P R O G R A M  F O R  P l tO 'T  T R A L N I N G :  'THE S Y S T E M S  
APPROACH 
Ciarence A Sample and Melvin S. Majesty Wright-Patterson AFB, 
Otiio AF Humarl Resources Lab. Jai l  1369  5 2  p iafs 
(Coiilract F33615 -68 - ( -1533 )  
(AD-685776:  AFHRL-TR-68-4) Avail C iSTl  CSCL 5/53 

The purpose of the study was t o  take a fresh and independent 
look at flying training requirements unhampered by the current 
trairling program and !he tradil!onal app~oach.  The report presents 
a systems methodology for determining knowledges and slt!lls 
com ino~ i  to pi lot i r~g tasks required by differing atrcraft-missions for 
tl ie purpose of structuriiig a data base from which an operational 
taslts ortented flying tratning program could be developed. The 
seiieral approach was to ident~fy  and classify the specific tasks 
performed by USAF pilois and the level of proficieiicy required on 
each task for successful performance i n  current and projected 
asstgnriients 811 operaiionai units usirig present and projected aircraft 
The study was planned to encornpass cross-system analysis and 
the integration of pilot tasks data into ;he Air Force tiurnan 
Resources Laboratorys computer  based data barik Therefore. 
inqueries across and within aircraft systems pertatning t o  piloting 
tasks, training requirements, and performance standards would be 
possible Criteria for establishing common missrori segments, tasks 
and coclcptt subsystem hardware are presented The technique for 
analyzing common tasks is presei~ted tn relation t o  assun~ptions 
regarditig the rype of irairiirig programs to which the data could 

aprjly Rules for ciescr~hing task activities aiid .,repiiring the data for 
tnsertt3,i in to  the computer  based aatc! bank are given. 

Author (TAB) 

Pd@B-31@76"# Neurosciences Research Program. Brookline, Mass. 
SYMPOSIUM 13P.d FRONTIERS OF F4OLECL;LAR 
NEUWOBIBLOGY 
30 Oct. 7 968  Repi-. (ram Proc. of the Natl. Acad. of Sci., v. 60, no. 
4. Aug. 1 9 6 8  p 1055-1 701 refs Meeting held at Washington, 
2 2  Apr. 1968 Its Bull. Voi. 6, Supplement 
(Grants Nsg-462: NIH-GM 102  1 1-09: r.ionr(G)-00014-68) 
(NASA-CR-103381 l Avail: CFSTI GSCL OGP 

CONTENTS: 
1. REPRESENTATION OF INFORMATION I N  NEURONS 

AND SITES FOR MOLECULAR PARTICIPATION T H. Bullock 
!Calif. Univ) p 4-14 (See N69 -? I877  18-04)  

2. THE NECIROIYAL MEMBRANE A. L. Lehninger (Johns 
Hopkins Univ.) p 15-26 refs (See N69 -31878  18-04)  

3. SYNAPTIC TRANSMISSION V. P. Whittaker (Cambridge 
Univ.) p 27-37 refs (See N69-31879 18-04)  

4. FiBROUS PROTEINS-NEURONAL ORGANELLES 
I". 0. Schrnitt (MIT) p 3 8 - - 4 7  refs (See N69 -31980  18-04)  



N69-31877*# California Univ.. San Diego. School of Medicine. 
REPRESENTATION OF INFORMATION I N  NEURONS A N D  
SITES FOR MOLECULAR PARTICIPATION 
Theodore H. Bullock In Neurosci. Res. Program Symp. on Frontiers 
of Mol. Neurobiol. 3 0  Oct. 1968 p 4-14 (See N69-31876 
18-04) 
Avail: CFSTl CSCL 06P 

The theory that there is not one code of nerve impulses. 
but several, and that for each cell there is not one strategic site. 
but several is proposed. Heretofore, frequency was the only code 
employed, but five other properties of impulses in single axons are 
presented as candidates for codes. These impulse properties are 
number, latency, variation, micropattern, and sputtering. More than 
one site of lability,the synapse,is introduced. Four general aspects 
of molecular participation are given: many loci, the equivalence of 
many changes, the stability of many excitabilities, and the need for 
explicitly stated roles for specificity. J.A.M. 

N69-31878*# Johns Hopkins Univ., Baltimore, Md. Dept. of 
Physiological Chemistry. 
THE NEURONALMEMBRANE 
Albert L. Lehninger In Neurosci. Res. Program Symp. on Frontiers of 
Mol. Neurobiol. 30  Oct. 1968 p 15-26 refs (See N69-31876 
18-04) 
Avail: CFSTl CSCL 06P 

Structural organization of the neuronal membrane in relation 
to  one of  its most characteristic and specific functions, the 
propagation of the nerve impulse along the axon, is given. Glial cells 
near or surrounding the axon, the structure and purpose of the 
plasma membrane, structural protein of the membrane, the outer 
coat of the neuronal membrane composed of glycolipids and 
glycoproteins, adjacent intercellular space containing hyaluronic acid, 
divalent cations. action potential, and cooperative interactions in 
membrane functions are discussed. Models of membrane structure 
are presented. J.A.M. 

N69-31879*# Cambridge Univ. (England). Dept. of Biochemistry. 
SYNAPTIC TRANSMISSION 
Victor P. Whittaker In Neurosci. Res. Program Symo. on Frontiers of 
Mol. Neurobiol. 30  Oct. 1968 p 27-37 refs (See N69-31876 
18-04) 
Avail: CFSTl CSCL 16A 

Electron microscopic, histochemical, and iontophoretic 
techniques support the concept that transmission at most synapses 
is brought about by the release of small amounts of chemical 
transmitter substances. Acetylcholine and the monoamines 
(noradrenaline, dopamine, and 5-hydroxytryptamine) are discussed 
as being central transmitters as well as the amino acids, glutamate, 
glycine. and y-aminobutyrate. Drugs are examined that act on the 
central nervous system as analogs of chemical transmitters. Isolation 
of presynaptic nerve terminals and their component organelles, 
synaptosomes, are presented as well as synaptic vesicles, external 
synaptosmone membranes, and postsynaptic membranes. J.A.M. 

N69-31880*# Massachusetts Inst. of Tech., Cambridge. Dept. 

of Biology. 
FIBROUS PROTEINS-NEURONALORGANELLES 
Francis 0 .  Schmitt In Neurosci. Res. Program Symp. on Frontiers of 
Mol. Neurobiol. 3 0  Oct. 1968 p 3 8 4 7  refs (See N69-31876 
18-04) 
Avail: CFSTl CSCLO6P 

Neurofilaments and microtubules, the basis of fibrous structure 
in neurons, are described. Their biochemical and biophysical 
characteristics are supported by electron microscopy. Neuronal 
microtubules concerned with neuroplasmic transport down the axon 

and possibly wi th in  cell body and dendrites are discussed. 
Mechanochemical coupling in transport and the role of fibrous 
protein in molecular neurobiology are also presented. J.A.M. 

N69-34922*# Jet Propulsion Lab.. Calif. Inst. of Tech.. Pasadena. 
B IOENGINEERING I N  SPACE:  T H E  BIOSATELLITE 
URINALYSIS INSTRUMENT 
J. L. Stuart 1 Jul. 1969 82  p 
(Contract NAS7-100) 
(NASA-CR-103420; JPL-TR-32.1400) Avail: CFSTl CSCL 0 6 s  

A urinalysis for calcium. creatinine, and creatine is performed 
four times daily in a 15-lb automated chemical laboratory. This 
analysis is performed once daily on standard solutions. The 
instrument contains a fluorometer for the calcium analyzer, and a 
nephelometer for the creatine and creatinine analyzer. The instrument 
also contains the electronics to perform logic sequencing, data 
acquisition, data storage, the power supplies. and the analyzer 
amplifiers. All the chemicals required for 150  analyses of each 
constituent (a total of 450 analyses) are stored within the instrument. 
which is designed for a 30-day orbital spacecraft mission. The 
instrument system and the various subsystems' design configuration 
needed t o  meet the scientific experiment and flight-program 
constraints are discussed in this report. Author 

N69-31923*# National Aeronautics and Space Administration, 
Washington. D.C. 
AEROSPACE MEDICINE A N D  BIOLOGY: A CONTINUING 
BIBLIOGRAPHY WITH INDEXES 
Jul. 1969 154 p 
(NASA-SP-701 l ( 6 5 ) )  Avail: CFSTl CSCL 0 6 s  

Subject coverage concentrates on the biological, physiological. 
psychological, and environmental effects to which man is subjected 
during and following simulated or actual flight in the earth's 
atmosphere or in interplanetary space. References describing similar 
effects on biological organisms of lower order are also included. 
Such related topics as sanitary problems, pharmacology, toxicology. 
safety and survival, life support systems, exobiology, and personnel 
factors receive appropriate attention. Each entry consists of a 
standard citation accompanied by its abstract. Author 

N69-31943*# California Univ., Berkeley. 
PERIPHERAL VOLUME MEASUREMENTS A S  INDICES OF 
PERIPHERAL CIRCULATORY F A C T O R S  I N  THE 
CARDIOVASCULAR ORTHOSTATIC RESPONSE 
Loren D. Carlson, Richard F. Walters, Stephen J.  Bartok. Steven 
H. Weinberg, Dennis C. Lindberg et al [I 9681 192 p refs 
(Grant NGR-05-004-026) 
(NASA-CR-101812) Avail: CFSTl CSCL O6P 

Non-invasive techniques for measuring changes in limb 
volume and the application of these techniques in assessing the 
deconditioning haused by bedrest were evaluated. This involved 
blood flow measurements by venous occlusion plethysmography and 
the following three techniques: ( 1 )  limb circumference changes 
measured by a resistance transducer; (2) l imb volume changes by 
capacitance measurements; and (3)  l imb  volume changes by 
impedance measurement. The bedrest study was conducted with ten 
subjects in coniunction with a medical examination which covered 
metabolic balance, basal metabolism, work metabolism. fluid spaces, 
body composition, strength tests. renal function, and composition 
of blood and urine. Results in the present study reflect the 
cardiovascular function of the subjects following bedrest. Heart rate 
and blood pressure served as a reference and comparative values 



for other tests. The tests ~nvolved various cksles of bedrest. 
activities, negative pressure runs, and periods of rest on tilt tables. 

K.W. 

N69-31945*# General Electric Co.. Philadelphia, Pa. Re-Entry 

Systems. 
THE BlOSATEkLlTE PRQGRAM 
Mark Morton 16  Aug. 1969  4 8  p 
(Contracts NAS2-1 9OC; NAS2-21 YO) 
(NASA-CR-73347) Avail: CFSTl CSCL 0 6 s  

A pictorial review is presented of the Biosatellite orbital 
spacecraft and reentry system. Biosatellite experiments are aimed 
at studying the effects of long-term weightlessness. weightlessness 
combined with radiation, as well as the removal of biological 
specimens from the direct influence of earth's periodicity. The 
Biosatellite is a fully automated system, featuring provisions for 
continuous telemetry and recording. Recovery from orbital flight of 
all experiments will allow post-flight analyses and evaluation by the 
Bio-sciences community. Biosatellite missions are categorized by 
their nominal time in orbit, and the objectives of the experiments as 
follows: The purpose of the three-day experiments is to determine 
effects of weightlessness and possible interaction between 
weightlessness and ionizing radiation; thirty-day flight for study of 
neurophysiological, cardiovascular, and metabolic functions in a 
high order primate. Author 

dimensional flux of oxygen through a stagnant layer. An integral 
part of this apparatus was a planar, disk-type oxygen electrode 
which measures the total flux of oxygen. Diffusivity coefficients were 
measured in a cobalt-histidine complex which reacts reversibly 
with oxygen. Both the concentration of the complex and oxygen 
partial pressure were varied over a wide range of values. Increases 
in the effective diffusivity of oxygen as great as 400% were 
observed. The diffusivity o f  oxygen through several red blood 
cell-Agar suspensions was measured. I t  was found that hemoglobin 
immobilized in this way does not augment the flux of oxygen as 
free hemoglobin does. The diffusivity of oxygen in whole blood is 
estimated to  be 1.0 (i 0.06)  x 1 0 - 5  cmZ/sec at 25'C0 

Dissert. Abstr. 

N69-32044*# Scripta Technica. Inc.. Washington, D.C. 
PROBLEMS OF SPACE BIOLOGY. V O L U M E  7 :  
OPERATIONAL ACTIVITY, PROBLEMS OF HABITABILITY 
A N D  BIOTECHNOLOGY 
V. N. Chernigovskiy. ed. NASA May 1969 527 p refs Transl. 
into ENGLISH of the book "Problemy Kosmicheskoy Biologii. Vol. 7: 
Rabochaya Deyatelnost. Voprosy Obitayemosti i Biotekhnologiya" 
Moscow. Nauk. 1967 
(Contract NASw-1694) 
(NASA-TT-F-529) Avail: CFSTI CSCL 0 6 s  

In the papers presented, three problems are examined: 
psychophysiological aspects of operational act~vity, questions relating 
to the habitability and hygiene of spacecraft cabins, and the 
problem of biotechnology. For individual titles, see N69-32046 
through N69-32106. 

N69-31967# Aerospace Medical Research Labs., Wright-Patterson 
AFB, Ohlo. 
PRINCIPLES OF T H E  BOYLE'S L A W  EMERGENCY 
PRESSURE SUIT A N D  THEIR APPLICATION Final Report 
Otto Schueller Dec. 1968 31 p refs 
(AD-685720: AMRL-TR-67-234) Ava~l: CFSTl CSCL 611 7 

An urgent requirement exists for a simple. reliable emergency 
pressure suit. permeable to air and comfortable while unpressurized. 
the condition in which the pressure suit is worn most of the time. 
The Boyles Law Suit meets these essential requirements. 11 uses 
the expansion of gas sealed in multiple tubes for producing 
mechanical counterpressure on the skin. Oxygen is used in the mask 
or helmet only for breathing, thus reducing vulnerability and fire 
hazard to  a minimum. This report analyzes the physical and 
technical principles of the Boyles Law Suit and their practical 
application toward improving design of the tube system, minimizing 
bulk. tube charging procedures, and sizing and adjustment 
possib:iiries. Finally, recommendations for redesigning the oxygen 

regulator to minimize breathing.effort are given. Author (TAB) 

N69-32045*# Scripta Technica. Inc.. Washington, D.C. 
PROBLEMS OF RELIABILITY OF M A N  I N  S r r s ~ t r c R A F T  
CONTROL SYSTEMS 
P. K. lsakov et al In  its Probl. of Space Biol., Vol. 7 May 
1969 p 3-7 refs Presented at the 2d Intern. y m p .  on Basic 
Environmental Probl. of Man in Space, Paris, 14-18 Jun. 1965 
(See N69-32044 18-05) 
Avail: CFSTI CSCL O5H 

The operator-spacecraft system, a closed multicircu~t system, 
is discussed. The need for a wide use of terrestrial laboratories for 
the investigation of the reliability and efficiency characteristics of 
the operator is stressed. The basic problems for solution by means 
of models of the man-machine system, simulating not only the 
control process but also conditions creating the particular state of 
the man-operator, are noted. Author 

N69-32046*# Scripta Technica, Inc., Washington, D.C. 
SOME ASPECTS OF THE ACTIVITY OF SENSORY SYSTEMS 
AS APPLIED TO PROBLEMS OF SPACE PHYSIOLOGY 
V. D. Glezer et a1 In its Probl. of Space Biol., Vol. 7 May 1969 
p 8-21 Presented at the 2d Intern. Symp. on Basic Environmental 
Probl. of Man in Space. Paris. 14-1 8 Jun. 1965 (See N69-32044 
18-05) 

N69-32040 Minnesota Univ., Minneapolis. Avail: CFSTl CSCL 0 6 s  
AUGMENTED DIFFUSION OF OXYGEN Problems connected wi th  obtaining and processing of 
Thomas Robert Stein (Ph.D. Thesis) 1968 129 p information and the diagnosis of sensory forms are discussed. 

Avail: Univ. Microfilms: HC $6.2O/Microfilm $3.00 Order No. Experimental data are presented on orientation in space, diagnosis 

69-1 536 of visual forms and of the sounds of speech. These problems are 
Experimental apparatus was designed to measure the one analyzed as they apply to spacecraft control. Author 



N69-32043"#  Scripts Technica. Inc.. Washington. O C 
P B V C H O P H Y S I ( P 8 0 G l C A L  C H A R A C T E R I S T I C S  OF  Tt !E 
SOLUTION OF MOTOR $ R a B h e M s  BY MAN 
N. A. Rokotova In  ils Probl. of Space Biol.. Vol. 7 May 1963 
p 2 2 5 0  refs (See N69-32044 18-05) 
Avail. CFSTI CSCL 05H 

Grouping of motor acts during learntng arid performance 
of assigned sequences was  studied. Grouping is the central  
mechantsm of operational programs, and the group of actions is an 
element of the operational program. The temporal organtzation of 
a sequence of human actions is examined. During frequent repetition 
of a series of learned movements the performance time, both of 
the whole series a d  of its component groups of movemenis and 
separate motor acts, varies withln small limits. The argument IS put 
fo rward ihat  t he  tempora l  organizatioq of human actions is 
connected w i t h  the presence of an  internal rhythmic process 
assigning the regular rhythm of work. Author 

1169-32048*# Scripta Technica, Inc.. Washington, L.C. 
ON C&WTP.IN FEATURES OF PROGRAMMING A SEQUENCE 
OF HUFAAN ACTIONS 
N. A. Rokotova et a1 In its Probl of Space Biol.. Vol. 7 May 
1969 p 51 -63 refs (See N69-32044 18-05) 
Avail: C:FSTI CSCL 06H 

The role of grouping in learning and peformance of an ordered 
sequence of human actions was studied. Grouping determines 
both  the course of learn~ng and the character o f  performance of 
the sequence of actior~s. I t  1s postulated that a group of actions 
describable by a common characteristic is an element of the 
operational program. Author 

M69-32049"# Scripta Technica. Inc., Wastiinyxori, U.C. 
NERVE GOCIITRCiL. OF THE TEMPO OF M O T i O M  fN  MAR, 
AND POSS18bE M E T H O D S  OF REPRESENI lNG T l M E  I N  
THE NERVOUS SYSTEM 
N. A. Rokotova In  its Probl. of Space Biol . Vol. 7 May 1969 
p 64-74 refs (See N69-32044 18-05) 
Avail: CFSTI CSCL 05H 

Control of the tempo of movements by  the human nervous 
systeni is examined as a coritrol over two  f '~nct ions. The firci of 
these describes the level of maintenance of the ternpo The second 
furiction alters the tempo. The nornral human adult can maintain 
any performance tempo of his own  choice with great precis~on. A 
change in tempo by a cerizin amount and mainieriance of the new 
tempo are possible. The accuracy of performance, describable as 
Gtj t  = const .  while a change in tempo by a n i ln~mal  amount. 
describable as At.  is controlled by a fcinctlon beat-ing a logarithiiiic 
relationship i o  the orlgirial tempo. Author 

N69-32060'# Scripta Technica. Inc , Washington, D.C. 
ORGANIZAT ION OF  A SYSTEM OF ACTIONS I N  THE 
CASE OF RAB iDOM AL'TERNATION OF SESiYALS 
Ye. S. Rogovenko in ~ t s  Probl of Space Biol.. Vul 7 May 1969 
p 75- 83 refs (See N69-32044 18-05) 
Avail. CFS'TI CSCL. 05H 

The object o f  this invesrigation was to study how mar; 
organizes a system of four act~oins (pressing on keys arranged III 

a row)  under the conditions of a random order of two  eqcialiy 
probable signals, when t w o  actions were coiiriccluci wlr l i  each 
signal. To orga!iize their system of acttor15 all tl'ie s i l i> jec I~  USLO tilt. 
t ~w thod  of seeking rules for their choice of decisions A i  first they 

divided all the actions Into two  groups connecteci w i th  each s~g~,al ,  
then established rules for changes between acttons within the 
limits of the group on repetition of the signals, while a t  the e ~ d  of 
learning rules were foimed for changes between actions telonglny 
t o  different groups wirh a change In the slgnal. When establishing 
connect ions between actions the subjects combined changes 
performed with the same order of the signals trito a rule for wo rk~ng  
wi th  this order. The phenonienon of transfer o f  ti le rule of workitiy 
established for repetlttorl of one sigrial to rhe casc of rzpetitior; of 
:he other stgnal was observed in most sub~i icts Autlior 

N69 -32051*#  Scrlpta Technica. Inc . Washington, D.C. 
ORGANIZING A SYSTEM OF ACTIONS W I T H  R A N D O M  
ALTERNATION OF SIGNALS,  SEARCH AND CHOICE OF 
ACT18NS 
Ye. S. Rogovenko In its Probl. of Space Biol.. Vol. 7 May 1969 

p 84-93 refs (See N69-32044 18-05) 
Avail: CFSTI CSCL 05H 

The obiect was to exanline how  man forms a system of 
adtions under the conditions of a randoin order of t w o  eq~tal ly 

probable signals i f  allowed to choose his o w n  concrete actions and 
switch from one to  another. Subjects were instructed t o  work  at 
a problem on a swirchboard wi th  12 keys arranged 4 in a row.  
During training most subjects reduced the number of their actions 
t o  4. The design of the switchboard enabled the subjects t o  
organize a system of actions in a two-d~mensional space. During 
formation o f a  system of actions under rflese conditions the subjects 
used the method of seeking reference polnts and switching between 
them so as to compose a colnplete symmetrical figure on  the 
surface of the swirchboard. Author 

N69-32052*# Scripta Technica, Inc., Washington, D.C. 
GOb?PAWATIVE SPEEDS AI$B VWRIABIL!TY OF M O T I O N  
BFTHE FINGERS OF M A N  
1. 0. Bogina In its Probl. of Space Biol., Vol. 7 May 1969 
p 94-108 refs (See N69-32044 18-05) 
Avail: CFSTI CSCL 05H 

Movements of each finger (tapping on a teletype switchboard) 
o f  both hands by 3 subjects at three speeds chosen by the subjects 
were studied. fast, optimal, slow. Essentia! differences were found 
between the intervals of the mean duration o f  the movements at 
different speeds, High correlation exists between the various fingers 
of the subject's t w o  hands at a giveti speed. Great similarity also 
is found between mean values of duration of movelnents by 
different subjects at a given speed. There are grounds for supposing 
that the movement cycle is a more highly organized interval i han  
its component elements, and that for rapid and optimal imprinting the 
interval of the movement cycle is evidently assigned. Author 

M69-32053*# Scrtpta Technica. Inc., Washington. D.C. 
EFFECTOR ACTIV1TY OF  A HUPAAN BEING IN F IX ING 
PERFORMANCE T I M E  
1. bA. Gorbunova et a! l n  its Probl. of Space Biol., Vol. 7 May 
1969 p 109-1 28 refs (See N69-32044 18-05) 
Avail: CFSTI CSCL 05H 

In  investigations on  human subjects performing a sequence 
of actions in a set t ime interval high accuracy of work was found. 
The error of performance did not exceed 5%- of  this interval. The 
error corriniirted during performance of the sequence could be 
compensated in the riext operatior!. The presence of compensation 



depends on the magnitude of the error but not on its sign. 
Compensation of error took place by a change in wo(k tempo, i.e.. 
by a change of a definite amount in the inovement cycle either 
throughout the sequence br in its first and second halves. Ir is 
postrllated that the mechanism o l  compensatiori o f  errors is 
associated w i th  two-diniensional tracking of signals conveying 
information about tirne-an external signal and the frequency of the 
subject's own movements. Author 

N69-32054*# Scripta Technica. Inc.. Washington. D.C. 
CI4WRACTERISPICS OF THE BIOMECHAPJICS OF 
ELEMENTARY H UMAN MOTJON UNDER THE CONBLTIONB 
OF WEIGHTLESSNESS A N D  G-LOADING 
L. V. Chkhaidze et al In ~ t s  Probl. of Space Biol.. vol. 7 May 
1969 p 129-1 40  refs (See N69-32044 18-05) 
Avail: CFSTI CSCL 0 6 s  

Under cond~t ions of brief (not more than 3 0  sec) 
v~eightlessriess and during overloads (not exceeding 2 units, duration 
15-1 8 sec), the biomechanics of human inovements (slow flexion 
and extension of the elbow and of the laden and unladen hand. 
slow flex~on and aimed extension of the same joint and rapid 
flexion and sudden unaimed extension of the same joint) was 
studied cyclogramrnetrically. In weightlessness the actual muscular 
effort needed to  perform the corresponding elements of the 
coordinated structure of the studied movements falls to 50%, and 
in  overloads of up to 2 units i t  rises, Increased activity of the 
nervous centers correcting performance of sk~!!ed movements is 
observed. Author 

N69-32855*# Scripta Technica. Inc., Washington, D.C. 
THE STATE A N D  EFFICIENCY OF A H U M A N  BEING 
DURING PROLONGED CONFLNEMENT IN A SPACECRAFT 
SIMULATOR 
S. G. Zharov et al I n  its Probl. of Space Biol.. Vol. 7 May 1969 

p 141 -1 50  refs (See N69-32044 18-05) 
Avail: CFSTI CSCL 0 6 s  

Data for tlie general state and working ability of man during 
a 12-day stay in a simulated spacecrafi are described. Rel~abi l~ty 
of the work of man as an operator falls under these conditions. 
Changes are o b s e ~ e d  also in h ~ s  general state (stagnant exaltation 
of the (1-rhythm, decrease In amplitude of ECG waves, slowing of 
atrioventricular conduction, diminution of b~oelectrical activity of 
muscles, weakening of the orienting reflex, and so on). Changes are 
particularly marked if the subjects. after the experiment, were 
exposed to overloads on a centrifuge or did physical exercises by 
running on a moving tract. Author 

N69-32066*# Scripta Technica. Inc.. Washington, D.C. 
MAiNTENANCE OF A GIVEN STATIC FORCE WHILE THE 
FORCE OF GRAVITY IS  TRANSFORMED 
Ivl. A. Cherepaktiin I n  its Probl. of Space Biol., Vol. 7 May 1969 
p 151-156 refs (See N69-32044 18-05) 
Avail. CFSTI CSCLO6S 

A human skilled movement was studled experimentally 
during flights by a jet aircraft along a parabola of weightlessness. 
Maintenance of a stat~c effon durirlg periodic transformation of 
gravrtanional force In the presence of v~sual control took place 
accurately, but in the absence of such control accuracy of 
maintenance of the assigned effort depended on the subjects' body 
weight. During exposure to overloads a tendency was o b s e ~ e d  for 
the effort to increase if the overload vector coincided with the 
dlrzction of effort, but in weightlessness the effort was reduced. The 
b~oelectrical activity of the investigated mc~scles increased slightly 

duriliy ovelloads of undel 1.5-2 units and duiiny perfor~nance ui, .r 

visual control, but rose sharply in weightlessness. Biopo~entials of 
the postural muscles decreased sharply in weightlessness but rose 
slightly during overloads. Author 

N89-32057'# Scripta Technica, Inc.. Washington. D.C. 
CONTRIBUTION PO THE PROBLEM OF OCUa~3G.:-,:'~C 
ILLUSION 
L. A. Kitayev-Smyk I n  its Probl, of Space Biol., Vol. 7 May 1 ~ 6 9  
p 157-1 61 refs (See N69-32044 18-05) 
Avail: CFSTI CSCLOGS 

Oculogravic illusions arising as a result of afferent impulses 
denoting changes in the oculomotor apparatus compensating tonic 
influences of gravity receptors on it are studied. The oculogravic 
illusion is regarded as part of an illusory distortion of visually 
perceived space arisir~g under the influence of grnv~tation. Author 

M69-32058" Scripta Technica. Inc.. Washington. D.C. 
OPTICAL ILkhsSlONS I N  M A N  I N  THE CASE OF 
WEIGHTLESSNESS A N D  0% THE COMBINED EFFECTS OF 
WEIGHTLESSNESS. A N G U L A R  A N D  COWlOLlS 
ACCELERATION 
L. A. Kitayev-Smyk I n  its Probl. of Space 13101.. Vol. 7 May 1969 
p 162-1 69  (See N69-32044 18-05) 
Avail: CFSTI CSCL 0 6 s  

The onset of illusory changes in the form of visual objects 
in a number of subjects is described during weightlessness created 
in an aircraft diiring flights along a parabolic trajectory. With the 
onset of parttal weightlessness immediately after absence of 
gravitational force, these lllusions disappeared. During the combined 
actlon of weightlessness and radial or Coriolls acceleration the 
vlsual lllusions in some subjects were of a spec~al character. On the 
basis of comparison of illusions described in this work with known 
clinical arid experimental data a possible mechanism 1s suggested 
for the visual disturbances arising in weightlessness. Author 

NB9-32059*# Scr~pta Technica. Inc.. Washington. D.C. 
PHYSIOLOG1CAL H Y G I E N I C  E V A L U A T I O N  OF THE 
LIFE-SUPPORT SYSTEMS OF VOSTOK AND VOSKHBD 
SPACECRAFT 
G I .  Voronin et al I n  i ts Probl. of Space Biol.. Vol. 7 May 
1969 p 170-1 8 0  Presented at the 2d Intern. Symp. on Basic 
Environmental Probl of Man in Space, Paris. 14-1 8 Jun. 1965 
(See N69-32044 18-05) 
Avail: CFSTI CSCLO6K 

Hygien~c and technical problems of life support in spacecraft 
are analyzed. The life-support system described rnalntaned the 
parameters of the gaseous medium w i th~n  limits of. pressure from 
750  to 755 mm Hg, temperature from + ~ 1 9  to i 20". hum~dity 
from 62% to 69%. oxygen concentration from 21% to 22%. 
carbon dioxide from 0.4% to 0.6%. Author 

N69-32060*# Scr~pta Technlca, Inc , Washington. D C 
EFFECT O N  T H E  O R G A N I S M  OF P R O L O N G E D  
CONFlPdERAENT (100 DAYS)  I N  A P U R E  OXYGEN 
ATPJiOSPWERE AT OVERALL PRESSURE OF 19% rnm H g  



N. A. Agadzhanyan et al In  its Probl of Space Biol.. Vol. 7 May 
1969 p 181-188 refs Presented at the 2d Intern. Symp. on 
Basic Environmental Probl. of Man in Space. Paris, 14-18 Jun. 
1965 (See N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

Hygienic and physiological aspects of a long stay in an 
atmosphere of pure oxygen are discussed. Actual experimental data 
relating to a stay of 100 days in an atmosphere of pure oxygen 
with a total pressure of 198 mm Hg are given. Author 

N69-32061*# Scripta Technica. Inc.. Washington. D.C. 
C E R T A I N  F U N C T I O N S  OF THE CENTRAL N E R V O U S  
SYSTEM A N D  G A S  E X C H A N G E  D U R I N G  PROLONGED 
CONFINEMENT OF ANIMALS IN A HYPEROXIC HELIUM 
ENVIRONMENT 
A. G. Gironkin et al In its Probl. of Space Biol.. Vol. 7 May 1969 
P 189-1 92  refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

Defensive conditioned reflexes were studied in mice du:,ng 
a stay of 2 0  days in an atmosphere rich in oxygen (60%). 
Considerable delay in conditioned reflex formation was found in 

animals kept in a helium--oxygen medium. Author 

N69-32062*# Scripta Technica, lnc., Washington. D.C. 
H U M A N  REACTIONS TO HYPOXIA A N D  HYPERCAPNIA 
W H E N  B R E A T H I N G  N I T R O G E N  A N D  H E L I U M  OXYGEN 
MIXTURES 
I. S. Breslav et al In its Probl. of Space Biol., Vol. 7 May 1969 
p 193-1 99  refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

The investigation was carried out on men and women aged 
18-25 years. using the gas-preferendurn method. Under normal 
and hypoxic conditions the subjects preferred helium mixtures. They 
reacted negatively to a mixture with 2 . 5 4 %  C02  in an atmosphere 
of helium, but not to i t  in an atmvsphere of nitrogen. Author 

NB9-32063*# Scripta Technica. Inc., Washington. D.C. 
PHYSIOLOGICAL EFFECT OF THE REPLACEMENT OF 
NITROGEN I N  THE AIR BY HELIUM I N  THE CASE OF 
OXYGEN DEFICIENCY A N D  H I G H  C O  S U B  2 
CONCENTRATIONS 
A. G. Dianov In its Probl. of Space Biol.. Vol. 7 May 1969 
p 200-210 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

During the experiment the body temperature, respiration 
rate and pulse rate were measured. Replacement of the nitrogen 
of the air by helium had a beneficial effect on the responses of the 
animals under conditions of hypoxia and hypercapnia. Author 

N69-32064*# Scripta Technica. Inc., Washington. D.C. 
SOME PECULIARITIES OF THE SPEECH FUNCTION I N  A 
CHANGED GAS M E D I U M  
V. S. Kuznetsov In its Probl. of Space Biol., Vol. 7 May 1969 
p 21 1-216 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

The characteristics of speech formation were investigated 
in subjects staying for 10-22 days in a helium-oxygen atmosphere. 
In a medium containing 21% oxygen, 2 4 %  nitrogen and up to  

75% helium, speech showed an increase on the average of 0.7 
octave in  the pitch of *formants and a fairly high degree of 
punctiliousness, which is attributed to the richness of the Russian 
language. and i t  is maintained by the high intensity of acoustic and 
vocal compensatory mechanisms. Author 

N69-32065*# Scripta Techhica. Inc.. Washington. D.C. 
RESPIRATION OF OXYGEN A T  H I G H  PRESSURE, 
FEATURES OF A N D  TRAINING FOR SUCH RESPIRATION 
A N D  THE PHYSIOLOGICAL BASIS 
V. A. Skrypin In its Probl. of Space Biol., Vol. 7 May 1969 
p 217-225 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

A critical analysis of the problem of oxygen breathing under 
increased pressure is given. The physiological basis of the training 
program is discussed. Author 

N69-32066*# Scripta Technica. Inc., Washington, D.C. 
THE EFFECT OF PHYSICAL TRAINING UNDER NORMAL 
A N D  INCREASED PARTIAL OXYGEN PRESSURE ON THE 

STABIL ITY OF W H I T E  M I C E  T O  TRANSVERSE 
GRAVITATIONAL ACCELERATION A N D  HYPOXIA 
P. V. Vasiiyev et al In its Probl. of Space Biol., Vol. 7 May 1969 

p 226-233 refs (See N69-32044 18-05) 
Avail: CFSTl CSCLO6S 

Static or dynamic physical tra~ning is an effective method 
u i  increasing resistance of the body to  the act ion of radial 
accelerations and to a lowered partial pressure of  oxygen. Particularly 
high survival rates were obtained when physical training was 
combined with exposure to hypoxia. Author 

N69-32067*# Scripta Technica. Inc., Washington, D.C. 
EFFECT OF A DIFFERENTIAL RATE OF GROWTH OF 
A N O X I A  O N  THE VEGETATIVE F U N C T I O N S  A N D  
BIOELECTRIC ACTIVITY OF THE BRAIN OF A DEVELOPING 
ORGANISM 
I. G. Dallakyan et al In its Probl. of Space Biol., Vol. 7 May 
1969 p 234-245 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

Dynamics of EEG changes was studied in rabbits in relation 
to changes in autonomic functions (respiration and cardiac activity) 
during development of hypoxia at two rates (1  and 1 5  m/sec) in 
animals of different ages. In young rabbits (not more than 2 0  days 
old) at the rate of 2 m/sec the altitude ceiling is 13,000 rn, and 
at 15 m/sec 11,000 m. This difference disappears with age. At  
the rate of 2 m/sec respiration is affected first, then bioelectricai 
activity of the brain, followed by cardiac activity. At  1 5  m/sec this 
order was found only in older animals. In the early stage of 
ontogenesis autonomic changes arise simultaneously. In older rabbits 
at the rate of 15 m/sec, profound qualitative changes were found 
in the ECG. Author 

N69-32068*# Scripta Technica. Inc., Washington. D.C. 
THE INFLUENCE ON M A N  OF A LONG STAY UNDER 
CONDIT!ONS O F  REDUCED BAROMETRIC PRESSURE A N D  
RELATIVE ISOLATION 



8 .  1, lvanov et a\ In its Probl. of Space Biol., Vol. 7 May 1969 
p 246-256 refs (See N69-32044 18-05) 
Avail: CFSTl CSCLOGS 

The effect of a long (from 1 0  to 30  days) stay by two persons 
in a small pressure chamber (5 m2) was studied. Altogether 7 
subjects took part in the experiments. The partial pressure of 
oxygen in the pressure chamber was maintained between 150 and 
2 0 0  m m  Hg. and of carbon dioxide between 2 and 1 4  mm Hg. 
The total gas pressure in  the chamber (02. C02. N,. water vapor) 
corresponded to altitudes of 3000, 5000. and 7000 m. For each 
subject a specific program of daily activity was assigned. Frequency 
characteristics of the EEG were within limits of diurnal physiological 
variations. On the ECG the cardiac axis was displaced to the left 
(at an altitude of 7000 m). The pulse rose regularly, on the average 
by 10-1 5 beatsjmin, and excitability of the cardiovascular system 
was increased. Basal metabolism fell by 15-20%. The content of 
17-hydroxycorticosteroids in the 24-hour urine increased. The serum 
albumin fraction was increased and the globulins decreased. A 
program based on waking at night was less favorable. Author 

N69-32069*# Scripta Technica, Inc.. Washington, D.C. 
EFFECT OF ADAPTATION   TO H lGH MOUNTAIN  
CONDITIONS ON H U M A N  RESISTANCE TO ACUTE 
HYPOXIA AND HlGH TEMPERATURE 
V. B. Malkin et al In its Probl. of Space Biol., Vol. 7 May 1969 
P 257-264 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

The effect of adaptation to high altitudes ( 2 0 0 0 4 2 0 0  m) 
on resistance to acute hypoxia and a high external environmental 
temperature (+70°) was studied in clinically healthy young men. 

After a stay in the mountains, an increase in the altituae cetling 
was found in 13 of 15 subjects in the mountains for the first time 
when raised by degrees in the pressure chamber. The increase 
amounted to  1000-20.000 m .  This effect was absent in 
mountaineers shown by a control investigation to possess high 
background resistance. After their return from the mountains most 
of the subjects showed a slight decrease in resistance to high 
external environmental temperatures. Author 

N69-32070*# Scripta Technica. Inc.. Washington. D.C. 
ADAPTATION TO HYPOXIA AS A MEANS OF INCREASING 
H'UMAN RESISTANCE TO RADICAL ACCELERATION 
A. R. Kotovskaya et al In its Probl. of Space Biol.. Vol. 7 May 
1969. p 265-269 refs (See N69-32044 18-05) 
Avail: CFSTl CSCLO6S 

The effect of adaptation to  high altitudes on the resistance 
of 7 mountaineers and 8 persons not adapted to high altitudes to 
the action of radial accelerations (+C,) was studied during 
spinning on a centrifuge. After a stay in the mountains tolerance to 
overloads was increased in all the mountaineers and in  6 of the 
subjects undergoing adaptation for the first time. In one of two 
subjects showing no increase in tolerance to overloads, signs of 
mountain sickness developed during their stay in the mountains. 
Physiological reactions of the card~ovascular and respiratory systems 
of most of the hypoxia-adapted subjects to overloads were rather 
more marked than in the controls The authors consider that the 
suggested method is effective enough for the purpose of increasing 
man's resistance to the action of overloads. Author 

N69-32071*# Scripta Technica. Inc.. Washington. D.C. 
CONTINUATION OF INVESTIGATIONS OF CHANGES IN 
OSMOTIC RESISTANCE OF ERYTHROCYTES DURING 
ACCLIMATIZATION TO HlGH MOUNTAIN CONDITIONS 
2. I. Barbashova In its Probl. of Space Biol.. Vol. 7 May 1969 
p 270-274 (See N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

Cyclic changes in osmotic resistance of the erythrocytes in 
human blood were found during acclimatization in the mountains. 
On the first days after arrival in the mountains a significant 
increase in erythrocyte resistance was found in 25 of 2 6  subjects. 
Later during the stay the o s m o t i ~  resistance of the erythrocytes 
became normal in most subjects, but rose again in the first days 
after descending to sea level. Author 

N69-32072*# Scripta Technica. Inc.. Washington, D.C. 
EFFECT OF HYPEROXIA ON DYNAMICS OF 
ERYTHROPOIESIS IN ANIMALS 
A. M.  Shmeleva et al In its Probl, of Space Biol.. Vol. 7 May 
1969 p 275-281 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

Experiments were performed on CC57W pure-line mice 
and Wistar rats. Under the influence of an oxygen-enriched 
atmosphere an increase in the reticulocyte count and a slight 
decrease in the erythrocyte count and hemoglobin level were found 
in the animal's blood. A long stay of the animals in the hyperoxic 
atmosphere caused a transient increase in the erythrocyte count. 
In the after-period the erythrocyte count fell and the acid resistance 
of the erythrocytes rose. Author 

CARBON DIOXIDE ON THE LIVING ORGANISM 

V. P. Zagryadskiy et al In its Probl. of Space Biol., Vol. 7 May 
1969 p 282-287 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

The possibility of reducing the toxic action of carbon dioxide 
on the body by increasing the percentage of oxygen in the inspired 
air, administration of a group of vitamins, and nonspecific training 
is discussed. Author 

N69-32074*# Scripta Technica. Inc., Washington, D.C. 
HUMAN ADAPTATION TO TEMPERATURE CONDITIONS 
WITH THE OBJECT OF INCREASING RESISTANCE TO 
HEAT 
P. V. Buyanov et al In its Probl. of Space Biol.. Vol. 7 May 1969 
p 288-295 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

Familiarizing procedures should be carried out i n  order to  
determine individual resistance to high temperatures. The use of  
specific methods of increasing heat resistance is not acceptable 
and is limited to  the influence which they exert on vascular tone. 

Author. 

N69-32075*# Scripta Technica, Inc., Washington. D.C. 
STANDARDS FOR NOISE LEVELS I N  CABINS OF 
SPACECRAFT DURING LONG-DURATION FLIGHTS 



Ye M .  Yuganov et a1 In its Probl, of Space Biol.. Vol. 7 May 1969 
p 296--303 refs Presented at the 16th Intern. Astronautical 
Congr.. Athens. 1965 (Seq N69-32044 18-05) 
Avail: CFSTl CSCL 0 6 s  

A series of experlrnents was carried out to determine the 
effect of high-pitch (up to 3000  Hz) noise with a total level of 
60-65 and 74-76 dB and exposure of between 8 h and 60  days 
on the human auditory analyzer. Isolation hypokinesia, and the 
conditions of work, rest, food, clothing, etc., were simulated. After 
an exposure of 8 h moderate fatigue of auditory function was 
noted, after exposure gf 2 4  h a decrease in auditory sensitivity. 
Continuous exposure to noise (75 dl31 for 3 0  days had an adverse 
effect on the CNS and the auditory analyzer. Howe!~er. noise of 
60-65 db, acting for 6 0  days. had no effect on the auditory 
analyzer. Thls value was recommended as permissible for spacecraft 

Author 

N69-32078*# Scripta Technica. Inc., Washington. D.C. 
AUDITORY FUNCTION IN M A N  AFTER A PERIOD OF 
SEVERAL DAYS I N  AN ARTIFICIAL ATMOSPHERE 
Yu. V. Krylov I n  its Probl. of Space Biol., Vol. 7 May 1969 

p 304-306 refs (See N69-32044 18-05) 
Avail: CFSTI CSCL 0 6 s  

The auditory function was investigated in hitinan subjects 
staying rnany days at a lowereci barometric pressure (306 mrn Mg) 
with normal partial pressure of oxygnr Thcy were exposed to an 
atmosphere coritaining u p  to :.<';o i . b ,  diid breathed a 
helium-oxygen  nixt ti ire. Flu ci6via:;oi::. <rceeding the normal 
physiological variations rdcre 'oi~nd d:~:;~vq dynamic audion~etry and 
rnvestigation of the tinre of r,-::-$iade adaptation of hearing The 
considerable resistarice of tho human auditory analyzer during a 
stay of rnany days in an artific!al atmosphere was noted. Author 

N69-3207P"# i::r!pta Technica, inc.. Washington, 0.C. 
BkOLOGbCAI ACTDON OF 1N'TENSE WlDE B A N D  NOISE 
ON ArUii\iift,iS 
V. I. Ponomaikov et al i n  i ts  Probl. of Space Biol. Vol. '7 May 
1969 p 307-309 refs (See N69-32044 18-05) 
Avarl: CFSTI CSCL OGS 

In animals repeatedly exposed to the brief (0.6 and 3 5 
sec) action of wide-band noise with an intensity of more than 126 
db, hemorrhages up to 3 m m  in diameter were found in the lungs 
at necropsy. rvltcroscopic examination of pieces of lung tissue with 
i~emorrhayes showed rupture of capillaries and larger vessels. The 
appearance of hemorrhages was preceded by emphysema of the 
rnargrnal areas of lung tissue, which spread to the lateral stirfaces 
of the lungs in the case of exposure to  noise with an intensity 
exceeding 130-1 3 5  db, giving them a nodular appearance. 

Author 

N89-32078*# Scripta Technica. Inc.. Washington, D.C. 
EFFECT OF SOUND CdRl ADRENOCORTICAL AND THYROID 
FUNCTION AND HIGHER NERVOUS ACTIVIW OF ALBINO 
RAPS 
T. S. Barutkrna et al In its Probl. of Space Biol., Vol 7 May 
1969 p 31 0-3 16 refs (See N69-32044 18-05] 
Avail: CFSTl CSCL06S 

Relatively low intensity sound measiirements (70  db, pitch 
650 Hz) were obtained over a long period of time, and the results 
indicated an increased adrenal arid thyroid function and slight 
changes in h~gher nervous activrty All functronal changes noted 
from the influence of acoustlc stimulatio!i were transient and can be 
attributed to body adaptation to the effects of stimuli. Author 

N68-32079*# Scripta Technica. Inc . Washington, D C 
EFFECT OF HYPSODYNAMIA ON NITROGEN METABOLISM 
AND IMPORTANCE OF GRADED PHYSICAL EXERCISES 
FOX MAINTENANCE OF THE NITROGEN BALANCE 

Yu. K. Syzrantsev iri i ts  Probl. of Space Biol . Vnl. 7 May 1969 
p 3 1  7-322 refs (See N69-32044 18-05) 
Avail. CFSTl CSCL OGS 

A marked negative nitrogen balance is observed in a state 
of hypodynamia (str~ct confinement to  bed, immersion in water). 
When human subjects arF: kept in small rooms, the nitrogen 
excretion in the urine is increased by 14%. The increased nitrogen 
excretion is evidence of a decrease in protein resynthesis and of 
spme degree of muscle tissue atrophy, an unfavorable factor when 
the need arrses for a change from hypodynamia to active musciilar 
work. Physical exercises. with an energy cost of 400  kcal, restores 
the nitrogen balance. Author 

N69-32080*# Scripta Technica, Inc.. Vilashington, D.C. 
EFFECT OF QUALITATIVE D6FFERENCES IN DIET OM 
METABOLISM tM HYPOBYNAMIA 
Yu. F. Udalov et al In  its Probl. of Space Biol.. Vol. 7 May 1969 
p 323-329 refs (See N69-32044 18-05) 
Avail: CFSTl CSCI.06S 

Nitrogeri, carbohydrate. lipid, mineral, and vitamin me?abol~srn 
and energy were studied under conditions of restricted mobility for 
seven days in subjects receiving diets contain~ng'different food 
substances. The first diet consisted of: 120  g protein. of'which 101 
g was animal; 101.2 g fat: p97.2 g carbohydrate: and-2653 kcal 
total calor~fic value The second contained. 57 4 protein, of which 
56.6 g was animal: 67.1 g fat: 266 g carbohydraze; and 1951  
kcal total calor~fic value. The changes in metabolism were less 
marked when diet two was given: the negative nitrogen balance 
was small, excretion of free amino acids in the urine was not 
increased by comparison with the period of unrestricted inovement, 
and the proteln assrmilalion was unchanged during hypodynamia. Diet 
two can therefore be recommended for use under hypodynamic 
conditions. Autho 

M59-32081*# Scripta Technica. Inc.. Washington, D.C. 
N U T R I T I O N A L  STATE OF H U M A N  S U W E C T S  KEPT 
FOR LONG PERIODS IN A HOR~ZONTAL Pesl-rror\l AND 
SUBSECILIEMT L.Q EXPOSED 10 ACCELERATION 
V. A. Petrovykh et al i n  its Probl, of Space Biol , Vol. 7 May 
1969 p 330-337 refs (See N69-32044 16-05)  
Avail: CFSTl CSCL O6S 

Sorne aspects of the feed~ng of subjects under hypodynamic 
conditions pr'ecedtng exposure to overloads were studied in healthy 
persons for 1 0  and 15 days. The diet contained 125 g protein. 
105 g fat. 307 g carbotiydrates. and 8 2745 kcal calorif~c value. 
No srgnifrcant changes took place in enzyme function of the gastric 
glands. Excretion of urea, ammonia, amino acids, and uric acid in the 
urine was increased. The basal metabolism was slrghtly lowered. 
Indices of lipid metabolism and also the blood sugar were withln 
normal limits. Some indices of acid-base balance remained within 
normal limits Excretion of c a l c ~ t ~ m  and phosph0ri.i~ in the urine 
was ~ncreased, while the 8,. B2 and E6 virarnin surrpiy was 
lowered. On the whole, the diet proved adequate in food value and 
princcpal food content for subjects under the specifled conditions 

Authci 

N69-32082"# Scrtpta Tec11i:ica. Inc , Wasl~ington. D.C. 
USE OF A B I O M A S S  OF UNICELLULAR ALGAE FOR 
H U M A N  FEEDING 
Yu. I. Kondratyev et al l n  ;Is Probl of Space Biol., Vol. 7 May 
1969 p 338-343 refs (See N69-32044 18-05) 
Avail- CFSTl CSCL 0 6 s  

Three investigations were ca~ried out in whrch the dret 
of 12  volunteers included 50. 100, and 150 g dry biomass of 



unicellular algae for 20-2.3 days. In the first investigation. 3 subjects 
wele used; 4 in the second: and 5 in the third. No abnormality 
in the state of health of the subjects was found in r!ie first two 
investigations. In the third, edema and petechial hemorrhages of 
the skin of the face, fingers, and toes of the right foot were 
observed. They developed at diife~ent times and difiered i r ~  severiiy in 
different subjects, being absent in only one These rnanifestatlons 
are evidently allergic in nature. Author 

M69-34083*# Scripta 1-echntca. Inc., Washington. D.C. 
M A T H E M A T I C A L  M E T H O D  FOR CALCULATLPdG 
NECESSARY QUANTITY OF PRODUCTS FOR A GIVEN DIET 
USING A LIMITED ASSORTMENT OF PRODUCTS 
M. F. Fomirl I n  irs Probl. of Space Biol.. Vol 7 May 1969 
p 344-355 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL OGE 

'A method is described for calculating the quantities of 
rndividual products in the diet taken from a given assortment and 
for yielding the stipulated calorific value of the diet In addition. 
stipulated ratios between the various products can be observed. 
Two examples of theoret~cal calculations of diets with stipulated 
ratios between proteins, fats and carbohydrates, and a stipulated 
calorif~c value, made up from a l im~ted range of products, are given. 

Author 

N69-32884*# Scripta Technica, Inc., Washington. D.C. 
WETERBTROQHlC O R G A N I S M S  A S  A SOURCE FOR 
H U M A N  CONSUMPTION DURING LONG SPACEFLIGHTS 
V. I. Yazdovskiy et al I n  i ts Probl. of Space Biol., Vol. 7 May 
1969 p 356-361 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL OGS 

Several heterotrophic organisms are analyzed from the point 
of view of their inclusion in a closed ecological system. I t  is 
concluded that organisms from the class of the lower crustaceans 
(genera Daphnia. Garnrnarus), fishes (Tilapla rnossambica), and birds 
are promising. As primary utilizers of organic matter, preference is 
given to activated sludge. Author 

N69-32085*# Scripta Technica. Inc.. Washington, B.C. 
WATER SUPPLY FQRTHE CREW DURING SPACEFLIGHTS 
A. A. Moiseyev et al I n  its Probl, of Space Biol., Vol. 7 May 
1969 p 362-372 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL OSS 

Some aspects of the water supply for crew members of 
spacecraft are examined. Experimental data concerned with the 
further development of freeze-drying and catalytic-oxidation meth- 
ods suggested previously for regenerating water from moisture- 
containing human metabolic products are presented. It is 
shown that water regenerated by these methods can be used for 
drinking purposes. Author 

N69-3%086*# Scripta Technica. Inc., Washington, D.C. 
POSSIBLE USE OF WATER CONDENSED FROM A VIABLE 
C A B I N  ATMOSPHERE FOR DWIF!KINQ A N D  OTHER 
DIETARY PURPOSES 
V. S. Khalturin et al I n  its Probl. of Space Biol., Vol. 7 May 
1969 p 373-380 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 06T 

Results of a toxicologic investigation of the condensate 
of atmospheric water vapor of an airtight cab~n, used by human 
subjects for long periods of stay, are described. The condensate 
may contain certain impurites having a harmful effect on the 
human body, After purification by adsorbents, the condensate is fit 
for use as drinking water. Author 

N69-32Bgl?'# Scr~pta Technrca. Inc., Washington, D.C. 
W A Y S  A N D  MEWPIS O F  R E D U C I N G  TO A M I N I M U M  

M I C R O F L O R A  I N  S M A L L  ROOMS INTENDED F O R  
LONG-TERM EXPERIMENTS WlTH SUBJECTS 
V. I. Vashkov et a! I n  its Piob!. of Space Biol.. Vol. 7 May 1969 
p 381 -385 (See N69-32044 18-05) 
Avail: CFSTl CSCL 061 

A method of reducing microflora in srnall rooms is suggested. 
The bacterial population is reduced by appiyirig a group of measures 
including disinfection of the room itself, treatment o f  soft articles, 
preparation of the subjects for the experiments. and precautionary 
measures for communication between subjects and experimenters. 

Author 

N69-321)88'# Scripta Technica, Inc.. Washington, D.C. 
INVESTIGATION OF THE STATE OF TH'E HUMAN SKIN 
AFTER PROLONGED WESTRICTION ON WASHING 
I. G. Popov et al I n  its Probl. of Space Biol.. Vol. 7 May 1969 
p 386-392 (See N69-32044 18-05) 
Avail: CFSTI CSCL 0 6 s  

contamination and the condition of the skin and clothing 
materials of persons spending up to 6 0  days in closed rooms 
without washing the skin covered by clothing were studied. The 
degree of contamination of skin and clothing by products of the 
cutaneous glands was judged from accun~ulation of  chlorides and 
organic substances. The mean contamination of clothing and skin 
per diem varied from 1 1  7 to 403 mg chloririe. Clothing absorbed 
about 90% of the chlorides and 80% of the organic substances. 
The p H  moved toward the acid slde. The level o f  bacterial 
contamination became stabilized in the third week. The bactericidal 

index of the skin fell to 60-70. Skin diseases were of the usual 
kind and did not interfere with work.Rational choice of hygienic 
parameters of the living environment can substantially reduce 
contamination of astronauts' skin and clothing and also reduce the 
frequency of hygienic treatment of the skin. The scalp, face. fingers. 
perineum and feet must be cleansed more often than other parts 
of the body. Author 

N89-32089*# Scripta Technica. Inc., Wash~ngton, D.C. 
ASTRONAUTS' BASIC REOUIREMEMTS FOR PERSONAL 
HYGIENE MATERIALS 
V. V. Levashov et al I n  its Probl. of Space Biol., Vol. 7 May 
1969 p 393-396 (See N69-32044 18-05) 
Avail: CFSTl CSCL 061 

Data are described showing the dynamics of human skin 
contamination during prolonged isolation. The connection between 
the chemical composition of the contaminants and the bacterial 
population of the skin surface is examined. On the basis of the 
results of long-term experiments, general medical and technical 
requirements relative to personal hygiene articles are specified. 

Author 

N69-32090*# Scripta Technica, Inc., Washington. D.C. 
OBJECTIVE E V A L U A T I O N  OF D E O D O R I Z I N G  A N D  
FRESHENING ACTION OF ORAL HYGIENE PREPARATIONS 
UNDER SPECIFIC CONDITIONS 
Yu. A. Federov In  its Probl. of Space Biol., Vol. 7 May 1969 
p 397-399 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 061 

Possible causes of mouth odors and their prevention are 
discussed. A method is suggested for studying various components 
of oral fluids to evaluate the deodorizing effectiveness of various 
hygienic preparations. Author 

N69-32095 *# Scr~pta Technica, Inc.. Washington. D.C. 
TOXLC GASEOUS SUBSTANCES L IBERATED F R O M  
H U M A N  FECES DURING STORAGE 
V. V. Kustov et al I n  its Probl. of Space Biol.. Vol. 7 May 1969 
p 400-404 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 06T 



The principal gaseous toxic substances liberated during 
storage of human feces for 5 days were determined. Feces are a 
source of liberation of large amounts of ammonia and i ts 
compounds. hydrocarbons, fatty acids, phenols, oxides of nitrogen, 
carbon monoxide, hydrogen sulfide. indole. and other toxic 
substances into the surrounding medium. If feces are preserved with 
copper salt the liberation of ammonia and oxides of nitrogen is 
greatly reduced (by 4 and 1 0  times respectively) and that of carbon 
monoxide increased 1 0  times. I t  is suggested that the liberation 
of toxic substances from feces can be reduced if the preservative 
inhibits not only the microflora, but also oxidative processes. 

Author 

N69-32092*# Scripta Technica. Inc.. Washington, D.C. 
TOXIC GASEOUS SUBSTANCES LIBERATED FROM URINE 
DURING STORAGE 
V. V. Kustov et al In its Probl. of Space Biol., Vol. 7 May 1969 
p 4 0 5 4 0 7  refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 06T 

Fresh urine and urine preserved in closed containers are 
discussed as a potential source of pollution of the atmosphere of 
pressurized cabins liberating ammonia. aliphatic amlnes, phenols. 
mercaptans, hydrogen sulfide, fatty acids, carbon monoxide, and 
hydrocarbons. Author 

N69-32093*# Scripta Technica. Inc., Washington. D.C. 
SEARCH FOR PREPARATIONS FOR PRESERVATION OF 
FECES FOR USE UNDER SPACE FLIGHT CONDITIONS 
L. N. Rogatina I n  its Probl. of Space Biol., Vol. 7 May 1969 

p 4 0 8 4 1  1 refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 07C 

Of 2 4  preparations studied as preservatives of feces. 5 
from the group of salts of heavy metals were chosen as suitable. 
In their efficacy they can be arranged in the following order: 
copper salt V, silver nitrate, silver sulfate, silver fluoride, and copper 
sulfate. ~u tho ;  

N69-32094*# Scripta Technica, Inc., Washington. D.C. 
MEDICAL PROVISION FOR LONG SPACE FLIGHTS 
G. L. Yaroshenko et al I n  its Probl. of Space Biol.. Vol. 7 May 
1969 p 41  2 -41  5 ref (See N69-32044 18-05) 
Avail: CFSTl CSCL 06E 

In space flights the weight and dimensions of equipment 
in the spacecraft are limited. This applies also to medical supplies. 
The minimum level of medical supplies can be determined if the 
probablk morbidity among the astronauts can be predicted. Diseases 
and disorders encountered among peofile taking part in long-term 
experiments or working under extreme conditions can serve as 
guidance for prediction. A method of calculating the statistical 
probability of illnesses during long space flights is suggested and 
the conclusions obtainable from its uee are discussed. Author 

N69-32095*# Scripta Technica. Inc., Washington. D.C. 
PHYSIOLOGICAL ASPECTS OF THE USE OF 
HYPOTHERMIA I N  SPACE MEDICINE 
P. V. Vasilyev et al In its Probl. of Space Biol., Voi. 7 May 1969 
p 41  6 4 2 2  refs (See N69-32044 18-05) 
Avail: CFSTl CSCL O6F 

Experimental data from a comparative physiological analysis 
of different methods of blocking protective and adaptive reactions 
during external air cooling of dogs and albino rats are described. 
The possible physiological mechanisms of the disturbance of 
homeostasis in a state of reversible. prolonged artificial hypothermia 
are examined. Some promising ways in which effective methods 
of blocking the thermoregulatory mechanism in animals may be 
sought are outlined. The aims of artificial hypothermia in long space 
flights are enunciated and some essentials of methods used to 
produce i t  are stated. Author 

N69-32096*# Scripta Technica, Inc.. Washington. D.C. 
RESUL,TS OF PHYSIOLOGICAL A N D  ECOLOGICAL 
INVESTIGATIOVS OF CHLORELLA CULTURES AS A LINK 
IN  A CLOSED ECOLOGICAL SYSTEM 
Ye. Ya. Shepelev et a1 In its Probl. of Space Biol., Vol. 7 May 
1969 p 4 2 3 4 3 1  refs Presented at the 16th Intern. Astronaut. 
Congr.. Athens. 1965 (See N69-32044 18-05)  
Avail: CFSTl CSCLO6C 

A brief survey of the results of combined Investigations 
of a Chlorella culture as the possible basis for construction of 
photosynthetic reactors or as one of the links of a closed ecological 
system is given. Data showing the principal conditions for highly 
productive cultivation of algae are presented (balance of mineral 
food elements in the nutrient medium and cells. gas exchange of 
the culture. mineral and biochemical composition of biomass, etc.). 
The principal results of an investigation of  the dynamic 
characteristics of  algal suspensions for spontaneous and 
photodependent fluctuations in productivity are also given. Author 

N69-32097*# Scripta Technica, Inc.. Washington. D.C. 
BIOTECHNICAL SYSTEM OF AUTOMATIC CONTROL OF 
PHOTOSYNTHESIS 
M.  A. Khvedelidze et al In its Probl. of Space Biol., Vol. 7 May 
1969 p 432-440 refs (Spe N69-32044 18-05) 
Avail: CFSTl CSCL 05E 

In a biotechnical system. Chlorella suspensionsource of 
light, a feedback is used to regulate the periods of light and 
darkness applied to the Chlorella suspension. based on the magnitude 
of the photoelectrochemical current. Discrete automatic control 
over the luminous flux and recording of the light -darkness period 
are carried out by means of a type N-373 automatic writer, 
modified for the uuruose and included In an amperometric clrcuit 
for measuring intensity of O2 output during photosynthesis. An 
optoelectrical automation system is added inside the instrument. 
Preliminary results of investigation of such a biotechnical system 
are described. Author 

N69-32098*# Scripta Technica. Inc.. Washington, D.C. 
STUDY OF PHOTOSYNTHESIS OF CHLORECLA GROWN 
UNDER CONSTANT CONDITIONS 
I. V. Aleksandrova et al In its Probl. of Space Biol.. Vol. 7 May 
1969 p 441 4 4 6  refs (See N69-32044 18-05) 
Avail: CFSTl CSCL O6C 

Experimental data obtained with an apparatus for cultivation 
of Chlorella under stable conditions of growth showed that the 
probability of appearance of spontaneous changes in intensity of 
photosynthesis is 0.18. The mean value of  deviations of 
photosynthesis is 21%. Changes take place at the rate of 
6%-7%/hour. I t  is concluded that continuous control of 
photosynthesis can be replaced by intermittent. Author 

N69-32099*# Scripta Technica. Inc., Washington, D.C. 
EFFECT OF SOME GASEOUS CONTAMINANTS IN  THE - 
ATMOSPHERE O N  PHOTOSYNTHETIC ACTIVITY OF 
CHLORELLA 
M. M. Korotayev et al In its Probl. of Space Biol., Vol. 7 May 
1969 p 4 4 7 4 5 2  'refs (See N69-32044 18-05) 
Avail: CFSTl CSCL O6C 

The effect of certain gaseous contaminants of the living 
atmosphere on the photosynthetic activity of Chlorella was studied. 
It was found that during the isolated action of low concentration 
~f ammonia, carbon monoxide and acetone the mean C02  
assimilation by the algal cells increased, whereas under the influence 
of hydrogen sulfide and human expired air it was decreased. 

Author 

N69-32100*# Scripta Technica. Inc., Washington. D.C. 
CHARACTERISTICS OF GROWTH A N D  GAS EXCHANGE 
OF THE ALGA IN INTENSIVE 
CULTURE 



T. B. Galkina et al I n  its Probl. of Space Biol.. Vol. 7 May 1969 
p 453-458 refs (See N69-32044 18-05) 
Avail: CFSTl CSCLO6C 

Experimental data for the rate of growth of the biomass. 
C02 assimilation and oxygen liberation, pH dynamics, and pattern 
of nitrogen extraction from the medium by algae Anacystic nidulans 
in intensive accumuiative culture are given. The coefficient of 
assimilation and chemical composition of the biomass were 
investigated and found to be close to those of Chlorella. The specific 
photosynthetic productivity of the culture of A. nidulans under 
intensive conditions is similar to the productivity of the Chlorella 
culture. Author 

N69-32101*# Scripta Technica, Inc., Washington, D.C. 
CHOICE OF A N I M A L  COMPONENTS OF CLOSED 
ECOLOGICAL SYSTEMS 
N. V. Mironova In  its Probl. of Space Biol., Vol. 7 May 1969 
p 459-470 refs (See N69-32044 18-05) 
Avail: CFSTl CSCLO6C 

The paper describes an attempt to  analyze the possibility 
of using Tilapia mossambica Peters for this purpose as an aquatic 
variant of a closed ecological system. The results of the investigation 
show that tilapias are tolerant to the conditions of existence, can 
exist in high stocking density, can utilize a wide range of both 
animal and plant foods. They reproduce frequently, look after their 
young. and the survival rate of the young is high, indicating the 
possibil~ty of a rapid increase in population. The comparatively 
rapid rate of growth suggests that a high rate of increase of total 
biomass can be expected. Author 

N69-32102*# Scripta Technica. Inc.. Washington, D.C. 
EFFECT OF FOOD SUPPLY ON GROWTH OF TlLAPlA 
(TILAPIA MOSSAMBICA PETERS) 
N. V. Mironova In  i ts Probl. of Space Biol.. Vol. 7 May 1969 

p 47 1 4 7 7  (See N69-32044 18-05) 
Avail: CFSTl CSCLOGC 

Tilapias can utilize the green mass of higher plants from 
2 to 7 months of age. They can live and grow when fed for a 
long period (up to 5 months in the experiments) on a purely plant 
diet, even if i t  consists of plants of only one species. A small 
addition by weight of animal food considerably increases the rate 
of growth of the fish compared with that of fish receiving a purely 
vegetable diet. Author 

.N69-32103*# Scripta Technica. Inc.. Washington, D.C. 
COMPARISON OF G R O W N  OF TILAPIAS (TILAPIA 
MOSSAMBICA PETERS) WHEN FED ON CHLORELLA AND 
OTHER FOODSTUFFS 
N. V. Mironova In  its Probl. of Space Biol.. Vol. 7 May 1969 
p 4 7 8 4 8 4  (See N69-32044 18-05) 
Avail: CFSTl CSCL 06C 

Chlorella is considered to be a first class, balanced food 
for growth of tilapias. I n  mean weight and utilization of food for 
growth the fish very closely resemble tilapias receiving animal food 
and give the highest growth indices, by contrast with fish receiving 
only higher plants. Author 

N69-32104*# Scripta Technica. Inc.. Washington, D.C. 
EFFECT OF VIBRATION AND LINEAR ACCELERATIONS 
ON a S H  
V. Ya. Mamontov et al I n  its Probl. of Space Biol.. Vol. 7 May 
1969 p 4 8 5 4 9 2  refs (See N69-32044 18-05) 
Avail: CFSTl CSCLO6S 

Vibrations of different frequencies, but  wi th  equal 
vibro-overloads (about 10  units) and equal exposure time (6  min) 
produce effects of different intensity on fish. Frequencies of 80-90 
Hz had the strongest action. sometimes lethal, on fish weighing 
from 40  to 130  g and measuring from 16  to  21 cm in length. 

The existence of resonance effects for thts frequency band and for 
fish of this size is postulated. Author 

N69-32105*# Scripta Technica, Inc.. Washington, D.C. 
ACTION OF y-RAYS AND PROTONS ON CHLORELLA 
I. D. Anikeyeva et al I n  its Probl. of Space Biol., Vol. 7 May 
1969 p 4 9 3 4 9 5  refs (See N69-32044 18-05) 
Avail: CFSTl CSCL 06R 

Survival and mutation rates of the unicellular alga Chlorella 
strain LARG-1 as a function of dose were studled during exposure 
to Co60 y-rays and 6 6 0  MeV protons. The relative biological effect 
for protons is 7.2 krad and for y-rays 11.5 krad (1.6: 1 in favor of 
protons). The number of visible mutations increases proportionally 
to the dose of protons and y-rays. The y-rays give 7.8% of 
mutations and protons 3.7%, indicating the high mutagenic effect 
of y-rays relative to their lethal action. Author 

h169-32106*# Scripta Technica, Inc.. Washington, D.C. 
STUDY OF REGENERATION OF AIR A N D  WATER BY 
HIGHER PLANTS I N  A CLOSED SPACE 
N. T. Nilovskaya et al I n  its Probl. of Space Biol.. VoI. 7 May 
1969 p 4 9 6 5 0 6  refs (See N69-32044 18-05) 
Avail: CFSTl CSCL O6C 

Carbon dioxide assimilation by most of the expermental 
plants (Chinese and ordinary cabbage, potato, beans. radish) varies 
between 5 0  and 6 0  g/m2 area sown/day. Highest intensity of 
C02  assimilation is given by beetroot. sugarbeet and soybean 
(102-152 g/m2 area sown/day). Assimilation of  C02 by the 
crops fluctuates during the 24-hour period. Between 12 noon and 3 
P.M. depression of C02 assimilation is observed. During the  period^ 
of darkness the plants excrete 3 4 . 5  g C02 per square meter sown 
area, or 4%-7% of the daytime CO assimilation. The inlenstty 
of transpiration of the plants under the experimental conditions is 
19-40 g/square meter of leaf surface. giving a yield of 1.5-2.5 
liters waterlsquare meter leaf area. Author 

N69-32131*# A z t e ~  School of Languages, Inc.. Maynard, Mass. 
Research Translation Div. 
PROBLEMS OF SPACE BIOLOGY. VOLUME 8: 
ADAPTATION TO HYPOXIA A N D  RESISTANCE OF A N  
ORGANISM [PROBLEMY KOSMICHESKOY BIOLOGII. TOM 
8: ADAPTATSIYA K GlPOKSll  I USTOYCHIVOST 
ORGANIZMA] 
Chernigovskiy, ed. Washington NASA Jul. 1969 p 255 
refs Transl. into ENGLISH from Nauka Press (Moscow), 1968 
p 5-146, 151-157. 166-181, 188-21 1 ,230-243254-261  
(Contract NASw-1692) 
(NASA-TT-F-580) Avail: CFSTl CSCL 0 6 s  

Data are presented on the adaptation of animal and human 
organisms to lowered barometric pressure, under natural and 
simulated high altitude conditions; behavioral characteristics of 
first-time and experienced mountain climbers: and the role of 
physical exercise in adaptation to hypoxia. For individual titles, see 
N69-32132 through N69-32 158. 

N69-32132*# Aztec School of Languages, Inc.. Maynard. Mass. 
Research Translation Div. 
ACCLIMATIZATION TO LOWERED BAROMETRIC 
PRESSURE AS A MEANS OF INCREASING RESISTANCE TO 
VARIOUS EXTREME FACTORS 
I n  its Probl. of Space Biol.. Vol. 8 Jul. 1969 p 1-6 (See 
N69-32 13 1 18-04] 
Avail: CFSTl 0 6 s  

An introductory discussion of acclimatization problems of the 
biologically stressed organism emphasizes the breadth of interest 
in these problems. Training for oxygen deficiency and methods of 
raising the biological adaptation potential are supported by past 



programs and experiences in athletic physiology, aviation and space 
medic~ne, and h ~ g h  altitude physiology. As the first lengthy study 
wi th  a rational scientific bass. how to conduct high altitude or 
pressure training, and how to  produce physiological hypoxta were 
basic questtons to the tnvestigations. The rat~onale for both human 
and animal experimental study was demonsrrated by the results l o  
lowered barometric pressure conditions when control centers of the 
endocrinological system were surg~cally removed M.H.E. 

N69-32'13J*# Aztec School of Languages, Inc., Maynard. Mass. 
Research Translation Div. 
THE EFFECT OF PRELIMINARY ACCLIMATIZATIBN IN  
MOUNTAINS O N  MAN'S ENDURANCE OF TRANSVERSE 
G-LOADS 
A. R .  I<otovskaya, P. V. Vasil'yev. R.  A. Vartbaronov. and S. F. 
Simpura In its Probl, o i  Space Biol., Vol. 8 Jul. 1969  p 7-16 
refs (See N69 -32131  18-04)  
Avail. CFSTl CSCL 0 6 s  

In investigations on humans, the effect was studied o f  
a 1-5 month residence under high-altitude conditions on their 
resistance t o  the effect of transversely directed G-loads (+Gx).  The 
experiments were conducted on mountain climbers and on  persons 
who  had not been adapted t o  hypoxia. I t  was established that 
residence under high-altitude conditions produced an expansion of 
the functional potentialities of the organism and guaranteed a 
significant increase in its resistance t o  the effect of G-loads. The 
increase i n  resistance t o  G-loads was + 1.7 on  the average. The 
authors consider i t  feasible t o  use this method for increasing the 
resistance of an organism for the practical purposes of preflight 
training o f  astronauts. Author 

R6Y-32434*# Aztec School of Languages. Inc.. Maynard. Mass. 
Research Translation Div. 
PHYSIOLOGICAL REACTIONS OF M A N  TO THE EFFECT 
OF TRANSVERSE 6 - L O A D S  AFTER A D A P T A T I O N  TO 
HIS~-ALTITUDE CONDITIONS 
A.  R. Kotovskaya, R .  A. Vartbaronov, and S. F. Stmpura In its 

Probl. of Space B~ol . ,  Vol. 8 Jul. 1969  p 1 7 4 0  refs (See 
N69-32 1 3  1 18-04)  
Avail: CFSTl CSCL 0 6 s  

I n  investigations on humans the effect was studled of a 
1 t o  5 month residence under high altitude conditions on  the 
physiologtcal reactions of man acted on  by transverse G-loads 
(+G,); the experiments were conducted on  mountain cltmbers and 
on persons who  had not been adapted t o  hypoxia. EKG's and 
EEG's were measured as were blood pressure, respiration rate. 
respiration and gas exchange as well as the t ime of motor reaction 
to light signals. The authors showed that residence under h ~ g h  
al t i tude cond~ t i ons  produced an expansion o f  the f unc t~ona l  
potentialities of the organism, thus guaranteeing a significant increase 
in its resistance t o  the effect of G-loads. The positive effects of 
acclimatization to hypoxia were revealed in numerous cardlovascular 
and respiratory readings. Author 

N69-32135*# Aztec School of Languages I nc ,  Maynard, Mass 
Research Translation DIV 
THE EFFECT OF ADAPTATION T O  HYPOXlA U N D E R  
PRESSURE-CHAMBER CONDITIONS ON TOLERANCE TO 
TRANSVERSE G-LOADS 
A R Kotovskaya. R A Vartbaronov. F V Babchtnsk~y, and S F 
Sirnpura In its Probl of Space Btol , Vol 8 Jul  1969  p 4 1  -49 
refs (See N69  3 2  131 1 8  0 4 )  
Avail CFSTl CSCL 0 6 s  

The effect of lntermlttent conditioning t o  hypoxla was studied 
in a pressure chamber on the tolerance of man to transverse G 
loads The condit ion~ng was carr~ed out by  successive ascents 
every 3-7 days to al t~tudes of 4 0 0 0  to 7 0 0 0  m wi th  rest periods 
at each altitude for 3 0  nilnutes The duration of the tratning 
schedule was  20 -25  days I t  was es tab l~shed that  after 

pressure-cl~amber conditioning, an Increase is noted ~n tolerance to  
G loads.,wh~ch on the average ts + 1.35 The increase in tolerance 
to  G loads after cond~ttoning In a pressure chamber was less than 
after high altitude training, tt was proposed that adaptation t o  
hypoxia may be used for purposes of preflight training and for 
increasing tolerance of the astronaut d u r ~ n g  prolonged fltght before 
returning to earth. Author 

N69-32436*# Aztec Schqol of Languages. Inc.. Maynard, Mass. 
Research Translation DIU. 
CHARACTERISTICS O F  DEVELOPMENT OF THE 
ADAPTATION S Y N D R O M E  TO ACUTE HYPOXIA I N  
MOUNTAIN CLIMBERS 
V. B. Maclin N. M .  Asyamolova, and A .  K. Kochetov In its Probl. 
o f  Space Btol.. Vol. 8 Jul. 1969  p 50-59 refs (See N69-3213 1 
18-04)  
Avail: CFSTl CSCL 0 6 s  

A study was made w ~ t h  1 9  highly-qual~fied mountatn climbers 
and 2 0  healthy young men as a control group. In all of the 
subjects the a l t~ tude tolerance was determined by gradual ascent in 
a pressure chamber. A greater high altitude tolerance was found 
i n  the mountain climbers i n  comparison w i t h  the control group. 
Here attention was paid t o  the fact that in the majority o f  mountain 
climbers at high-altitude there was an increase in pulmonary 
ventilation which was considerably greater than in those compr~sing 
the control group. The reaction characteristics of respiration, and 
the cardiovascitlar and central nervous systems, in the mountain 
climbers have been described in the course of ascending t o  7 0 0 0  
to  9 0 0 0  m in the oressure chamber. Author 

N69-32137*# Aztec School of Languages, Inc.. Maynard, Mass. 
Research Translation Div. 
THE EFFECT OF ADAPTATION TO HIGH ALTITUDE O N  
M A N ' S  TOLERANCE OF ACUTE HYPOXIA,  H l G H  
TEMPERATURE AND VESTIBULAR IRRITATIONS 
V. 8 .  Malkin, G. D. Yukhnovskiy, and S. S. Markaryan I n  its Probl. 
of Space Biol.. Vol. 8 Jul. 1969  p 60-68 refs (See N69-32131 
18-04)  
Avail: CFSTI CSCL 0 6 s  

In three different groups (mounta~n climbers, physically trained 
men and scientific staff) the tolerance o f  acute hypoxic hypoxia. 
high temperature and vestibular irritations was investigated before 
and after residence i n  mountains. The Increase in tolerance to  
acute hypoxia i n  the majority of persons living for the first t ime 
under high alttttude conditions was established. The tolerance to 
elevated temperature after residence in the mountatns was lowered 
i n s i g n ~ f t c a n t l ~  and the tolerance to vesttbular i r r i tat ions was  
somewhat increased. Author 

N69-32138*# Aztec School of Languages. Inc.. Maynard. Mass. 
Research Translation Div. 
EFFECT OF REPEATED RESIDENCE IN MOUNTAINS ON 
THE TOLERANCE OF MOUM'TAIN CLIMBERS PO ACUTE 
HYPOXIA 
N. M .  Asyamolova and V. B. M a l k ~ n  I n  its Probl, of Space Biol ,  
Vol. 8 Jul. 1969  p 69--75 refs (See N69 -32131  18-04) 
Avatl: CFSTl CSCL 0 6 s  

This research was conducted w i t h  12 mountain climbers 
who  were master athletes. Before and after the high altitude 
exped i t i ~n  in the reglon of Tyan'-Shan' ( rnax~mum altitude 6995  m )  
their altitude tolerance was determined under conditions of gradual 
ascent in a pressure chamber and their blood was examined. I t  
was establ~shed that a visit of 5 to 6 weeks by the mountain 
climbers who  had prevtously participated numerous times i n  h ~ g h  
altitude ascents, produces a relatively insignif~cant increase tn their 
tolerance to acute hypoxia. No correlat~on was established between 
the increase in a l t~ tude ceiling and changes i n  the blood by the 
lncrease i n  the number o f  erythrocytes s o d  the hemoglobin. 

Author 



N69-32139'# Aztec School of Languages, l t~c..  Maynard. Mass. 
Research Translation Div. 
TOLERANCE OF AN /MALS TO HYPEROXIA, HVPERCAPN IA 
A N D  H I G H  T E M P E R A T U R E  AFTER A D A P T A T I O N  TO 
LOWERED BAROMETRIC PRESSURE 
F. V. Babchinskiy. V. B. Malkin. and G. D. Yukhnovskiy In  its Probl. 
of Space Biol.. Vol. 8 Jul. 1969 p 76-83 refs (See N69-32131 
16-04)  
Avail. CFSTI CSCL 0 6 s  

Research was conducted on whtte mice. The tolerance 
of the animals was studted according to their survival ~n conditions 

of a gaseous atmosphere containing 96% oxygen with an elevated 
amount of C% (40%) and high temperature (50-60%) before 
and after adaptation to  conditions of lowered barometric pressure. 
It was established that adaptation to hypoxia will not result in an 
increase in the tolerance of animals to the effect of hyperoxia and 
high Cog concentration In li ie inhaled air. The tolerance to high 
temperature in the adapted animais increases sl~glitly. Author 

N69-32140"# Aztec School of Languages, lnc.. Maynard. Ivlass. 
Research Translation Div. 
EFFECT OF ADAPTATION TO LOMfEREB BAROMETRIC 
PRESSURE O N  TOLERANCE OF HYPOCABNIA 
A. K. Kochetov In  i ts  Probl. of Space Biol., Vol. 8 Jul. 1969 
p 84-89 refs (See N69-32131 18-04) 
Avail: CFSTl CSCLOGS 

Twenty-four subjects participated in the research. of which 
1 2  were mountain climbers. The hypocapnic state was induced at 
normal barometric pressure by  the method of  voluntary 
hyperventilation. The EEG's. EKG's blood pressure and pC02 in 
alveolar air were recorded. It was shown that mountain climbers are 
more tolerant of hypocapnia than those subjects who have not 
been conditioned to hlgh altitude. Thus, in subjects of the control 
group, the average increase in frequency of hean contractions was 
12% greater than in the mountain clirribers. Stronger changes 
were observed on the EEG tn comparison with mountain climbers 
in  spite of the fact that i n  these latter the pC02 in alveolar air 
was reduced to lower values. No substantial difference was found 
in the reactions of the blood pressure. Author 

N69-32'141*# Aztec School of Languages, Inc., Maynard, Mass. 
Research Translation DIV. 
THE T O L E R A N C E  OF ANIMALS TO ACUTE n Y P o x a a  
A F T E R  G O N B ~ T ~ O M I N G  TO P n Y s l C A L  LOADS UNDER 
HIGH-ALTITUDE CONDITIONS 
Ye. V. Loginova I,? 11s Probl, of Space Biol., Vol. 8 Jul. 1969 
p 90-1 0 0  refs (See N69-32 13  1 18-04) 
Avatl: CFSTI CSCL 0 6 s  

Research was conducted on white mice and rats. The mice 
were conditioned to both static (hanging on poles) and dynamlc 
irunning on a treadmill) work, the rats only to dynamic. The 
condittoning was carried out under middle-3ltitude conditions (altitude 
of 2000 m). The changes In weight of the animals. number of 
eiythrocytes, the amount of  hemoglobin, the oxygen requirements and 
the lifetlme at alt~tudes of  9000 to 12.000 m were determined. It 
was found that conditioning to dynamic work under middle-altitude 
conditioris slightly increases the tolerance of rats of acute hypoxia. 
such conditioning to static loads under these same conditions does 
not  affect the tolerance of the organism to acute hypoxia. 

Author 

N69-32442*{/ Aztec School of Languages, Inc., Maynard. Mass. 
Research Translation Div. 
MUTUAL EFFECTS OF CONBlTlONiNG TO PHYSICAL 
LOADS AND ADAPTATION TO HYPOXIC HYPOXIA 
Ye. V. Loginova I n  i ts  Probl. of Space Biol.. Vol. 8 Jul. 1969 
p 101-104 (See N69-32131 18-04] 
Avail. CFSTl CSCL 0 6 s  

Research was conducted on white rats. The animals were 
conditioned in running or1 a treadmill under ordinary atmospheric 

conditions under middle-altitude conditions and under atmospheric 
conditions with parallel interrupted adaptation of t h i  rats to hypoxia 
under pressure chamber conditions. Studied were the changes in 
weight of the animals, the number of erythtocytes, amount of 
hemoglobin and life time of the animals under conditions of acute 
I~ypoxia. I t  was established that the isolated effect of only one 
conditioning to physical loads and even the parallel effect of 
conditioriing to physical loads and adaptation to hvpoxia did not lead 
to an increase in the tolerance of acute hypoxia. An increase was 
observed only with conditioning under middle altitude conditions. 

Author 

NB9-32443*# Aztec School of Languages. Inc., Maynard, Mass. 
Research Translation Div. 
THE EFFECTOF PWUkQlalGED STAY UNDER COMDlTlBNS 
06: LOWERED BAROMETRIC PRESSURE ON TOLERANCE 
OF G-LOADS 
N. N. Uglova I n  i ts Probl of Space Biol., Vol. 8 Jul. 1969 
p 105-1 1 1 refs (See N69-32 13 1 18-04) 
Avail. CFSTl CSCL 0 6 s  

Iri experiments on white mice, rats and guinea pigs studied 
was the effectiveness of she influence of adaptation to  hypoxia on 
the tolerance of transversely directed G-loads. It was established 
that both an interrupted 14-day pressure chambet adaptation to 
hypoxia with evacuation from 528.5 to 307 m m  Hg and a 30-day 
acclimatization under high altitude conditions (Mt. Elbrus) at an 
altitude of 2000 to 3800  m produces an Increase in the survivability 
under the influence of G-loads of adapted mice on ari average of 
25%. in rats of 19%. in guinea pigs of 30%. Here it was noted 
that the adaptation effect is retained approximately for a pe:iod of 
3 weeks. Both types of conditioning are accompanied by an 
increase in the aniount of hemoglobin and nurnber of erythrocytes 
~n the peripheral blood of the animals. Author 

N 6 9 - 3 % 4 M * #  Aztec School of I-anguages. Inc., Maynard, Mass. 
Research Translation Div. 
THE EFFECT OF PRELBMIRIAWY INTERRUPTED STAY I N  A 
RAREFIED ATMOSPHERE O N  THE TOLERANCE OF RATS 
TO TRANSVERSE G-LOADS 
V. G. Petrukhin I n  its Probl. of Space Btol., Vol. 8 Jul. 1969 
p 11 2-1 18  refs (See N69-32131 18-04] 
Avail: CFSTl CSCL 0 6 s  

For a period of 23 days whlte rats weie placed in a rarefied 
atmosphere after which they were subjected to the effect of 
transverse G-loads. The conditioned rats showed a hiyher level of 
tolerance to  tranverse G-loads. Statistically rellable findings 
showed relative weight increases in the adrenal glands and heart. 
hemorrhages were more often encountered in the lungs, glycogen was 
retained in large amount in the liver: dystrophic and necrobtotic 
changes in the muscular fibers of the myocardium were found in 
a smaller amount than in the unconditioned animals. Favorable 
effects of conditioning were an increase in the tolerance of the 
organisin to insufftctent supply of oxygen to the tissues and an 
improvement in the oxygen supply to the vital organs, an increase 
in erythropoiesis, and an increase in the ability of the myocardium 
to carry on physical work. Author 

N69-32145*# Aztec School of Languages Inc Maynard Mass 
Research Translation Dtv 
THE EFFECT OF ADAPTATION TO CONBITEOMS OF A 
CHANGED GASEOUS ENVLRBNMENY O N  TOLERANCE TO 
G-LOADS 
P V Vasll'yev and N N Uglova I n  ~ t s  Probl of Space 9101 . Vol 

8 Jul 1969 p 119-133 refs (See N69 32131 18 04)  
Avatl CFSTl CSCLOGS 

Ctted are exper~menlal data on the results of lnLestigattng 
whtte mtce and tars tn a study of the tnfluence of prolor~ged stay 
under conditions of changed gaseoils erivlronnieilt on tolerance of 
the organism to G-loads. It was shown that breathing for 6 hours 



a day for a perlod of 14  days of a hypercapnic gas mixture does 
not substantially change tolerance to G-loads, but breathing s 
hypoxic mixture or a hypoxic and hypercapnic mixture increases it 
significantly. I t  was established that hypercapnia slows down the 
erythrocytic reaction to oxygen deficiency. A suggestion is made 
concerning the possible physiological mechanisms of  these peculiar 
reactions. Author 

N69-32146*# Aztec School of Languages, Inc.. Maynard, Mass. 
Research Translation Div. 
A COMPARATlVE EVALUATION OF THE EFFECTIVENESS 
OF DIFFERENT SCHEDULES OF A D A P T A T I O N  T O  
HYPOXIA 
P. V. Vasil'ev. V. B. Malkin, F. V. Babchinskiy. Ye. V. Loginova, N. 
A. Roshchina et al l n  its Probl. of Space Biol., Vol. 8 Jul. 1969 

p 134-1 41  refs (See N69-3213 1 18-04) 
Avail: CFSTl CSCL 0 6 s  

Based on data from changes in the animals' weight, the number 
of erythrocytes, the amount of hemoglobin, oxygen requirements 
and survival of mice at high altitudes, a comparative evaluation of 
the natural-high-altitude and pressure chamber adaptations are 
given. I t  was established that the adaptation effect, found as a result 
of animals remaining at high altitudes and in a pressure chamber 
at these same altitudes and with the same exposure. does not 
change appreciably. Under pressure chamber conditions schedules 
were set up for which the adaptation is carried out with a gradual 
increase in  altitude up to relatively high values with a significant 
variation in the barometric pressure during the course of the days. 

Author 

N69-32147*# Aztec School of Languages. Inc., Maynard. Mass. 
Research Translation Div. 
T H E  EFFECT OF HYPOXIA O N  THE C O N D I T I O N  OF 
DEFENSE MECHANISMS OF THE ORGANISM OF A MOUSE 
A. S. Kaplanskiy, G. N. Durnova. and N. A. Roshchina In its Probl. 
of Space Biol., Vol. 8 Jul. 1969 p 142-151 refs (See 
N69-32131 18-04) 
Avail: CFSTl CSCLO6S 

The condition of the cellular and the humoral immunity, 
the characteristics of the immunomorphological reactions in the 
lymphoid organs, and the subcutaneous tissue at the injection site 
of the antigen in mice who were subjected to lowered atmospheric 
pressure were studied. No deviations in the cellular or humoral 
immunity was observed; the character of the immunomorphological 
reaction which develops in the subcutaneous tissue does not 
change at the site of the injection or of the regional lymph nodes. 
In animals who were immunized after completion of the typhoid 
vaccine experiment, there was noted a decrease in the production 
of antibodies, a decrease in the amount of glycogen in the 
nerutrophils infiltrating the tissues at the site of injection of the 
antigen, and a decrease in the reactive changes from the side of 
the light centers of lymphoid follicles of the regional lymph nodes. 

Author 

N69-32148*# Aztec School of Languages. Inc.. Maynard. Mass. 
Research Translation Div. 
THE SIGNIFICANCE OF CERTAIN CONTROL SYSTEMS I N  
DEVELOPING ADAPTATION TO HYPOXIA 
V. B. Malkin In  its Probl. of Space Biol., Vol. 8 Jul. 1969 
p 152-1 59 refs (See N69-32131 18-04) 
Avail: CFSTI CSCL 0 6 s  

The role o f  the cerebral cortex, the cerebellar cortex. the 
adrenal cortex and the pituitary in the process of adaptation of an 

organism to a moderate degree of hypoxia was studied. I t  was 
shown that removing the cortex of one and two  of the major 
hemispheres will lead to a significant increase in the tolerance of 
animals to  acute hypoxia. in which case the adaptation of such 
animals to moderate hypoxia will exert no substantial rnfluence on 
altitude tolerance. Removal of the cerebellar cortex reduces the 
tolerance of animals to acute hypoxia. After adaptation of the animals 

to hypoxia the removal of the adrenal cortex is not accompanied 
by a colnplete disappearance of the adaptation effect: the altitude 
tolerance remarns higher than in the intact animals. Author 

N69-32149*# Aztec School of Languages. Inc.. Maynard. Mass. 
Research Translation Div. 
THE ROLE OF CERTAIN SUBCORTICAL FORMATIONS IN 
THE DEVELOPMENT OF A D A P T A T I O N  T O  OXYGEN 
DEFICIENCY 
N. 2. Epshtefn In its Probl. of Space Biol., Vol. 8 Jul. 1969 
p 160-163 (See N69-32 13 1 18-04) 
Avail: CFSTl CSCL 0 6 s  

In white mice before and after adaptation to chronlc hypoxia. 
disorders occurred in the various subcortical formations of the 
bratn. I t  was shown that disorders in the reticular formation of the 
pons with encroachment by the nucleus retlcularis tegmenti both 
before and after adaptation promotes an increase in the survival 
of rats at an altitude of 12.500 m. Disorders in the brain in the region 
of the ventromediothalamus and of the posterior hypothalamus 
promotes an increase in the tolerance of animals to acute hypoxia. 
Disorders in the region of  the anterior hypothalamus before 
adaptation of the animals increases their altltude tolerance and after 
adaotation. lowers it. Author 

N69-32150*# Aztec School of Languages, Inc., Maynard. Mass. 
Research Translation Div. 
THE ROLE OF THE A D R E N A L  G L A N D S  I N  THE 
DEVELOPMENT OF ADAPTATION TO HYPOXIA 
N. A. Roshchina In its Probl. of Space Biol., Vol. 8 Jul. 1969 
p 165-1 7 2  refs (See N69-32131 18-04) 
Avail: CFSTl CSCL 0 6 s  

The problem of the significance of the adrenal gland in 
the process of adaptation of animals to hypoxia was studied. The 
experiments were set up on white rats. The adaptation of animals 
who have undergone adrenalectomy and intact animals was carried 
out at high altitudes and in a pressure chamber. In the rats. the 
red blood. the weight, and the altitude tolerance were investigated. 
Animals with the adrenal glands removed can be adapted to 
conditions of the atmosphere with a lowered amount of oxygen. In 
this case the adaptation change in the animals who had undergone 
adrenalectomy are similar to the changes detected in the intact 
animals. Author 

N69-32151*# Aztec School of Languages. Inc., Maynard, Mass. 
Research Translation Div. 
THE S I G N I F I C A N C E  OF THE P I T U I T A R Y  I N  THE 
DEVELOPMENT OF ADAPTATION TO HYPOXIA 
N. A. Roshchina In its Probl. of Space Biol., Vol. 8 Jul. 1969 
p 174-1 79 refs (See N69-32 13 1 18-04) 
Avail: CFSTl CSCLO6S 

The role of the pituitary in the process of adaptation of 
rats to hypoxia is studied. The expertmerits were carried out on 
white rats both intact and hypophysectomized. The adaptation of 
the animal to hypoxia was carried out in the mountains at altitudes 
of 2000-3800 m. In the animals. the red blood. the weight, and 
the altitude tolerance during ascent In a pressure chamber were' 
assessed. The investigation showed that in the hypophysectomized 
animals the altitude tolerance to acute hypoxia is increased on a 
background of progressive anemia. Removal of the pituitary does 
not essentially change the altitude tolerance of  the animals who were 
operated on in comparison with the intact animals. Author 

N69-32152*# Aztec School of Languages, Inc.. Maynard, Mass. 
Research Translation Div. 
DYNAMICS OF CHANGE I N  THE OSMOTIC RESISTANCE 
OF ERYTHROCYTES I N  H U M A N S  A N D  I N  A N I M A L S  
DURING THE PERIOD OF NATURAL ACCLIMATIZATION 
TO HIGH ALTITUDE 



Z. I. Barbashova and G. I. Grigor'yeva In  its Probl. of Space Biol.. 
Vol. 8 Jul. 1969 p 180-190 refs (See N69-32131 18-04) 
Avail: CFSTl CSCL 0 6 s  

The osmotic resistance of erythrocytes in humans and in animals 
in the process of adaptation to high altitudes was investigated. 
Fifteen persons and 45  rats were studied during their time of 
residence at an altitude of 2000-5635 m. The increase in the 
osmotic resistance is noted in persons during active high-altitude 
acclimatization and correlates wi th  the increase in the overall 
tolerance of the organism to  acute hypoxia and G-loads. In the 
absence of  any special physical conditioning no regular change is 
observed. In animals the increase in tlie osmotic resistance also 
correlates with the increase in the overall resistance of the organism. 
In this case, no regularity was found between the changes in the 
osmotic resistance and the morphological composition of the blood 
either in persons or in the animals. Author 

N69-32153*# Aztec School of Languages. Inc.. Maynard. Mass. 
Research Translation Div. 
REPEATED EXPOSURE AT HIGH ALTITUDE AS A METHOD 
OF REVEALING LATENT TRACES OF ADAPTATION TO 
HYPOXIA 
Ye. V. Loginova I n  its Probl. o f  Space Biol., Vol. 8 Jul. 1969 
p 192-203 refs (See N69-32131 18-04) 
Avail: CFSTI CSCL 0 6 s  

This work was carried out on white mice and rats. The 
resulting phenomena were determined from the change in  
weight of the animals, the number of erythrocytes, the amount of 
hemoglobin, the oxygen requirements, and the lifetime of the animals 
at high altitudes following single and repeated adaptation. The 
adaptation was interrupted: six hours per day for a period of 13  
days at altitudes of 3000-7000 m. In the animals following 
residence at high altitude even after normalization of the number of 
erythrocytes. the amount of hemoglobin, and other characteristics. 
the latent trace reactions remain from the previous adaptation. 

Author 

N89-32154*# Aztec School of Languages, Inc., Maynard, Mass. 
Research Translation Div. 
D U R A T I O N  OF T H E  REACTION OF THE M E D U L L A  
O S S I U M  TO ACCLIMATIZATION TO HYPOXIA 
N. P. Blagovestova, Ye. V. Loginova, Ye. Ye. Simonov, and M. M.  
Fomenko I n  i ts Probl. o f  Space Biol.. Vol. 8 Jul.  1969  
p 204-2 10  refs (See N69-32 13 1 18-04) 
Avail: CFSTl CSCL 0 6 s  

In the high-altitude and pressure-chamber experiments, the 
duration of the hemopoietic reaction in rats under various schedules 
of acclimatization to hypoxia was studied. The hemopoietic condition 
based on the change in the rate of proliferation of the medulla 
osseous elements, evaluated using the indices and the variation 
curves of the amount of DNA In the cellular nuclei was assessed. 
The amount of DNA was studied as a sign of the intensity of the 
synthetic process"; which aro the basis of preparing the cell for 
division. These investigations show that prolonged single and 
repeated residence of animals under conditions of lowered barometric 
pressure, corresponding to altitudes of 2000--7000 m above sea 
level, produce a significant increase in  the amount of  
DNA-synthesized cells. Author 

N69-32155*# Aztec School of Languages, Inc.. Maynard, Mass. 
Research Translation Div. 
THE MECHANISM OF ADAPTING WHITE M I C E  TO A- 
HYPERCAPNIC GASEOUS ENVIRONMENT 
V. Ye. Belay. P. B. Vasil'yev, and G. D. Glod I n  its Probl. of Space 
Biol.. Vol. 8 Jul. 1969 p 21 1-217 refs (See N69-32131 
18-04) 
Avail: CFSTl CSCL 0 6 s  

The influence of a hypercapnic gaseous environment (3% 
to  10% CO;?) on the functional condition of the central nervous 

system was studied. The index of the reaction of the central 
nervous system to hypercaprila was the sensitivity of the animals 
to narcotics (ether, intranarcon). The dependence of the phase 
changes in the functional interrelatior~ships of the cortex in the 
subcutaneous formation of tt;e central riel-vous system on the d e g r e ~  
of hypercapnia and the duration of adaptat~on was established 

Author 

~ 6 9 - S Z 1 5 6 * #  Aztec School of Languages, Inc.. Maynard, IVlass 
Research Translation Div. 
THE EFFECT OF HYPOXIA O N  THE REACTION TO 
SEVERAL PHARMACOLOGICAL COMPOUNDS 
V. Ye. Belay, P. V. Vasil'yev. G. D. Glod. and M. I. Bryuzg~na In  
its Probl. of Space Biol., Vol. 8 Jul. 1969 p 221-226 refs 
(See N69-32131 18-04) 
Avail: CFSTI CSCL 0 6 s  

In experiments on white mice, the influence of breath~ng 
a hypoxic gas mixture (7.5-9.0% 02) for a perlod of 1 4  hours 
on the reaction to ether. intranarcon, and corasole was studied. 
I t  was established that the effect of hypoxia is associated with 
phase changes in the sensitivity of the animals to pharmacolog~cal 
compounds: the narcotic effect of ether and intranarcon 1s in- 
creased: and the sensitivity to toxic doses of corasole is decreased. 
A change in the reaction to  the compounds under the influence of 
hypoxia indicates functional changes in the central nervous systein 
with preferential development of the process of inhihition. Authol 

N69-32157*# Aztec School of Languages, Inc., Maynard. Mass. 
Research Translation Div. 
THE EFFECT OF ANTIOXIDANTS ON RESISTANCE OF THE 
ORGANISM A N D  CERTAIN FUNCTIONS UNDER HYPOXIA 
Ye. Ya. Kaplan and V. V. Ogleznev I n  its Probl, of Space Biol.. 
Vol. 8 Jul. 1969 p 227-234 refs (See N69-32131 18-04) 
Avail: CFSTI CSCL 0 6 s  

The influence of antioxidants (ionole, propylgallate. BE-57. 
ambunole, mexamine) on the individual functions of the organism 
of animals (white mice, rats) and their tolerance to hypoxia were 
studied. Antioxidants increase the tolerance In rats and mice to 
acute. subacute, and chronic hypoxia. An especially firm increase in 
tolerance to hypoxia was noted after repeated injection of 
mexamine. Smaller changes in the latent time of the motive reflex 
and more distinct changes in the stimulating process in the brain 
of the animals were observed. After Injection of the mexamine the 
oxygen requirement of the animals was lowered. Author 

N69-32158*# Aztec School of Languages. Inc.. Maynard. Mass. 
Research Translation Div. 
T H E  EFFECT OF ATHLETIC T R A I N I N G  A N D  
A C C L I M A T I Z A T I O N  U N D E R  M I D D L E  A L T I T U D E  
C O N D I T I O N S  IN THE C A U C A S U S  O N  SEVERAL 
CHARACTERISTICS OF THE PERIPHERAL B L O O D  OF 
YOUNG FIELD A N D  TRACK ATHLETES 
Ye. B. Gippenreyter I n  its Probl. of Space Biol., Vol. 8 Jul. 1969 
p 236-244 refs (See N69-32131 18-04) 
Avail: CFSTl CSCL 0 6 s  

In youths and girls who have participated in field and track 
athletics, moving to mountainous areas produces changes in the 
blood: growth in the number of erythrocytes. reticulocytes, and the 
amount of hemoglobin. In the athletes. a decrease in the number 
of eosinophils in the blood which indicates activation of the 
function of the pituitary-adrenal system was found. In studying the 
process of acclimatization and conditioning of athletes,-it follows 
that the reaction of the blood to hypoxia should be taken into 
account. Author 

N69-32175# Defense Documentation Center, Alexandria, Va. 
MONITORING SELECTED MEDICAL PROBLEMS OF SPACE 
FLIGHT, VOLUME 1 
Mar. 1969 220  p refs 
(AD-685500: DDC-TAS-68-96) Avail: CFSTl CSCL 611 9 



I n  space f l ight,  dur ing tlre takeoff ,  l and~ng ,  and i n - f l ~ y h t  
adjustments, the astronaut is exposed to  chang~ng gravitational 
experiences that influence his cardiovascular, respiratory, and sensory 
mechanisn~s, muscular responses, etc. The phys~ological responses 
in space are monttored by telemeter systems that detect and 
transmit the data to ground stations. The bibliography presents 161  
arrnotated references dealing with these aspects of space medicine. 
w i t h  emphasrs o n  bioielemetry,  weightlessness, visual effects, 
hearing effects, and a r ~ ~ n i a l  experimentation. Actthor (TAB) 

N69 -32225  Michigan Univ.. Ann Arbor. 
!&AN-COMPUTER SYNERGISM FOR DEClSiON MAKING 
IN THE SYSTEM DESIGN PROCESS 
John James Allan. I l l  (P1r.D. Thesis) 1 9 6 8  208  p 
Avz~ l :  U n ~ v .  M~crof i lms: WC $9.45/Microf1lm $3.00 Order No. 
69-2277 

While cont inu~ng tech~iological advances incessantly rnake 
required systems more complex, they simultaneously provide new 
tools for the information processing task o f  system design. A study 
was made of the engineering design process and the application 
of these principles to defining the structural organization o f  a 
computer-based tnterface t o  aid the engineering system designer. In 
order t o  design and build the operational prototype interface 
discussed, the connotation of operate and the structure being 
operated on  are defined. V~ew ing  the designer as an entity within 
an environment reveals a wo rk~ng  interface that IS used to  identify 
the categories and classes of design information. The interface. 
implemented in a small computer with interactive graphic capabilities 
operating as a satellite of a large central computer. has been 
built and used. The initial results are discussed and open problems 
for future work are listed. The appendi-es include a User's Guide, 
examples, and deta~ ls  of implementation. Dissert. Abstr. 

N68-32293# Ohio State Univ.. Columbus. Disaster Research 
Center 
S!MUL.BTION STUDIES OF CO84MlJNICATIQN BEHAVIOR 
UNDER STRESS, PHASES ONE A N D  TWO Final Technical  
Report, 1 Feb. 1968-28 Feb. 1 9 6 9  
E. L. Ouarantell~ and Robert H. Rotli, Jr .  3 1 Mar. 1969  1 3  p 
(Grant AF-AFOSR-572-67) 
(AD-685746 .  AFOSR-69-0577TR; DRC-TR-2IL)) Ava~l .  CFSTI 
CSCL 5 / 1 0  

A study of cross-cultuial interactiot-, has progressed through 
a p ~ l o t  laboratory observational stage and a systematic laboratory 
observational stage. Among the specific activities undertaken were 
a literature revlew, a series of semi-stiuctured interviews wi th  
itidividuals who had cross-cultural experiences, a set of 28  laboratory 
observat ional sessions util iztng 5 0  subjects of 1 6  d~ f f e ren t  
nationalities, a system for data retrieval t o  allow easy and rapid 
access t o  the various i t ems  o f  i n f o r m a t ~ o n  e l i c~ ted  f r om the 
preceding actlvtties, and fuither specification of the theoretical and 
methodologica! imp l~ca t~ons  of the work. The basic destgn of the 
laboratory sesslorls involved the crearion o f  culturally homogeneous 
groups followed by culturally heterogeneous groups involved In the 
same task. From data gathered in these t w o  types of sessions the 
differences between culturally homogeneous and heterogeneous 
Interaction could be assessed. Author (TAB) 

NBS-323 fD#  Defense Documentation Center. Alexandria, Va. 
LIFE SUPPORT IN SPACE TRAVEL, VOLUME ? Wepore 
BibliograpEiy. 'I 953 -1968  
Mar. 1 9 6 9  208  p 
(AD-685600.  DDC-TAS-68-91-Vol-1 I Avail: CFSTI CSCL 611 1 

L ~ f e  Support has been descr~bed as the protection and 
sustenance for l iving organisms i n  extreme environments such as 
outer space In space medicine. a closed ecological system is one 
that provides for tire bodys metabo l~sm In a spacecraft, sometimes 

by means of r ecyc i~ng  processes Stnce, under condit ions o f  
weightlessness, phystcal f~ tness is an Important factor in effective 

survlval In space. lt is a prlme requlslte in selection of astronauts 
for space travel This bibliography presents I 4 9  unclass~fied and 
unlimited references that have been cataloged In the DDC collectton 
Volume I I  of this bibliography contains all references that appear 
In ?/olume I, and is designated by AD-851 150.  Author (TAB) 

N69 -32312#  Library o f  Congress. Washington. D.C. Aerospace 
Technology Div. 
M1CRQBIAb DEGRADATION OF MATERIALS Surveys of 
Fore ign Scieritific and Technical  Li terature 
Lee Perkins 7 May T 9 6 9  32 p refs Its Work Ass~gnment No. 
A-69-  1 1 
(ATD-69-41) Avail: Issuing Activity 

A compilat~on of abstracts, obtarned from recent Soviet scient~iic 
and technical publications is presented to prov~de information on 
Soviet research in biodegradation. The literature search was for 
art ic les on  t he  preventive measures taken against m ~ c r o b i a l  
degradation of equipment and materials, especially wood, paper, 
cork, leather. glass. textiles. plant fibers, food. oils (vegetable or 
animal), adhesives, electronic equipment. or any synthetic substitutes 
of the above. Author 

1\169-32323# istituto Superiore di Sanita. Rome (Italy). Laboratori 
di  Fisica. 
TECHNICAL CHARACTERISTICS OF AN EXPERIMENTAL 
FERMENTlNG APPARATUS WITH AUTOMATIC DRAWING 
[CARATTER!STlCHE TECNICHE D l  U N  FERMENTATORE 
SPERLMENYRLE A PRELIEVO AUTOMATIC01 
G. Donelli 2 0  Dec. 1968  17 p In ITALIAN; ENGLISH summary 
( ISS-68/46)  Avail: CFSTl 

Technical details are reported relative to the realization 
of an expertmental fermenting apparatus which allows the sterile 
automatic drawing of culture samples at regular programmed 
intervals. Moreover,  this apparatus a l lows wo rk  under opt imal  
conditions of culture aeration. Author 

N69-32364.N Defence Research Establ ishment.  Toronto. 
Downsview (Ontario). 
T H E  PARADOXLCAL EFFECTS OF WYPERQXIA A N D  
HVPOXlA O N  THE A U D I T O R Y  E V O K E D  RESPONSE iRd 
HCIMAMS 
Kenneth N. Ackles. Peter B. Bennett, and Allan J. Brock [ I 9 6 6 1  
4 p refs 
(DRET-736) Ava~ l .  CFSTI 

In divers breath~ng In air at depths o f  3 0 0  f t  of sea water, 
the depression 'of the auditory evoked response (AER) i n  humans 
was shown to correlate w i th  the degree of narcosis present. During 
experiments the observed AER reduction seen w h ~ l e  breathing air 
at  high pressures was caused by oxygen and nitrogen. I t  was 
demonstrated that the AER reduction due to  oxygen was not 
synergist~c wi th  that caused by nitrogen when breathing air at  high 
pressures. This effect of pure oxygen on  the AER in  humans was 
demonstrated at pressures of 1. 2 and 3 atmospheres absolute 
(ATA). I t  was suggested that one of the underlytng niechantsms of 
acute oxygen tox~c i ty  IS an inhibition of intracellular nietabolism 
and conseauent histotox~c anoxia Author 

N69 -32366#  Defence Research Medtcal Labs., Toronto (Ontarto). 
ELECTROLYTE C H A N G E S  I N  H U M A N S  U N D E R  
HYPERBARIC COrdDlTlONS 
M .  W. Radomski and P. 5 .  Bennett [I 9671 4 p 
(DRET-735;) Avail: CFSTI 

Recent f~nd ings suggest that inert gases produce a transient 
reversible increase in membrane permeability to cations. In support 
of t h ~ s  theory, i t  was shown that  argon and n i t rogen at 
narcotic partial pressures produce an electrolyte Imbalance In the 
cerebro-spinal fluid of cats, whereas the non-narcotic h e l ~ u m  causes 
litt le change In electrolyte concentrations Ev~dence of such a 
redistrtbution of electrolytes in the extracellular body fluids of man 



has not been deinonsrraied as yet. This possibility was examined 
by measurement of electrolyte concentrations i n  the urine and 
blood of humans exposed to  elevated pressures of narcotic and 
rion-narcotic inert gases. Author 

N69 -32386#  Fedeiation of American Societies for Experimental 
R!ology. Rethnsda, Md.  
C O N T R O L  O F  VELOCITY IN MANUAL.  T R A C K I N G  
MOVErddZENTS OF M A N  
M .  S. Zalkind 1968  3 0  p refs Transl. into ENGLISI4 from Zh. 
Vysshei Nervnoi Deyatel'nosti (Moscow), v. 78, no. 1, 1 9 6 8  
p 19-29 
(PB- 182406T;  NS-97)  Avail: CFSTI CSCL 06P  

The study of velocity changes during a sltilled movement 
iequiririg strict control is o f  interest. A very simple task was 
selected, namely to maintain a constant speed throughout the 
performance of a simple movement. The performance of this task 
was assessed on t l ie basts of both the speed assigned and the 
possibility of visual control over movement. 'Tracking a photic stimulus 
moving at constant velocity was chosen for the experiments. 
because the  experimenter could thereby select the speed o f  
movement given by a subject. Author (USGRDRI 

N88-42399# Autonetics, Anaheim. Calif. 
D A T A  WEBUCPlOM USlNG INFOWFJIATIBM THEORETIC 
TECHNIQUES Finat Report, 2 2  Now. 1987-22 Nav. 1968 
Jerry A. Lebo Griifiss AFB, N.Y. RADC Ma l .  1 9 6 9  105  p 
refs 
(Contract F30602-68-C-0088)  
(AD-6858  10; C8-3008/501 : RADC-TR-6B-610) Avail: CFSTI 
CSCL 614  

This reporl describes results of a stiidy t o  develop methods 
of data reduction leading to partern recognizer design. These 
techniques are graphic display and data transformation algorithms 
primarily intended for implertientation in an on-line pattern analysis 
system. The report includes computer program flow charts and 
instruction listings for the grapliic display progranis as implemented 
on  an off-l ine CRT svstem. Author (TAB) 

M 6 9 - 3 2 4 8 9 #  Mich igan State Univ  . East Lansing Dtv of 
Engineering Research 
THE RETlCULaR FhfRMATlON PART 1 :  M O D E L I N G  
STUDIES OF THE RETICULAR FORMATION Inreaim Scientlfie 

Repors 
W L K i lmei  J Blum and W S McCulloch Feb 1969  41 p 
refs 
(Grant AF-AFOSR-1023-67) 
( .4D-685732;  AFOSR-69-0962TR: ISH-3) Avail CFSTI CSCL 
6 ,'4 

Three models of the reticular formation (RF) are described 
t ha t  originate in the hypothesis that the RF I? the structure in 
ver :~ !  -;:tes that commits an animal to one mode of behavior or 
ano t t~c r  Examples of modes are sleep, eat, drink, fight, flee, and 
ma:e About 25 such modes occur and. if properly interpreted. are 
rnutually exclusive The RF is of interest for cornmand system 
design srrlce ~ t s  million and more neurons are able t o  reach a 
workable consensus as t o  the proper mode of total organtsm 
commitment in a fraction of a second. The RF neurology is reviewed 
on  the assumption that is provrdes the main clues I n  particular, 

an exposittoti of the RF Golgi crnatoniy that reveals RF circuit 
patterns is used in the production o f  a computer simulation model 
called S-RETIC. The design and perforrnance of S-RETIC are 
discussed. The model  consists o f  a dozen ~. l robabi l ist ic hybr id  
computer modules linked together w i t h  jumpers of different lengths 
l o  form an anastornotic array Author (TAB) 

N 6 9 - 3 2 4 1 Q #  Michigan State U n i v ,  East Lansing Div o f  
Engineerrng Research 
THE FIETICULAR FORMATION PART 2 .  THE BIOLOGY 
O F  T H E  FIETIC ULAR FOPM&TZOR ltitnrtrn Sclenttlr-: Repor! 

W L. Kilmer Feb 1969  7 8  p refs 
(Grant AF-AFOSR-1023-67) 
(AD-685733:  AFOSR-69-0961TR; ISR-3) Avail CFSTl CSCL 
6 13 

The paper describes arid discusses a mode hypoihesis for 
the performance of the reticular formatiori (RF) that postulates that 
the core of the RF is the strucrure that commits a vertelirate to 
one (node o f  behavior or another.  I f  prcperly interpreted, t he  
modes are rriutually incompatible. In integrated, stable physiological 
pattern occurs for each mode The paper discusses the definition of 
a mode, some relattons between modes, and several elements 
involved in switct ing between modes. Author (TAB) 

N69 -32471#  Joint '='ublicatioris Reseaich Service. Washington. 
D C 
EFFECT OF SOME b 'ACEFLIGI IT  F A C T O R S  O N  T H E  
CENTRAL NERVOUS SYb F M  

N. N. Livshits et al I 7  Jul. 1969  2 6  p refs Transl, Into 
ENGLISH from IJsp. Sovrem. t I .  (Moscow). Mar.-Apr. 1969  
p 25f i-272 
(JPRS-48439) Avail: CFSTI 

This article reports the results of -tudies on  t l ie  influence 
of ionizing radiation on CNS functions w:h due regard for the 
peculiarities of radiation effects under spaceflight conditions; t ime 
factor, diffzrerices in linear ionization density, and combinations of 
radiat ion and dynamic factors. The l aws  and mechanrsms of  
vtbration effects were considered. Irradiation studies on rabbits, rats 
and guinea pigs were conducted. Coefficients of relative biological 
effectiveness on  higher nervous activity in srnall animals were also 
determined. Author 

N 6 9 - 3 2 6 0 4 * #  Massachusetts lnst o f  Tech , Canibi idge 
Man-Vehicle Lab 
BLFE SUPPORT EM UNLISUAL EPJVIRONMENTS 

L. R. Young Feb. 1969  3 7  p refs 
(Grant NGR-22-009-3 12) 
(NASA-CR-103630: MVLS-69-2)  Avail: CFSTI CSCLOGK 

The biotechnological requirements for developing life support 
systems are investigated. Suminaries of the current sratus in 
atmospheric trace contaii i inant monitoring, extravehicular activities, 
water reclamation, and regenerative atmospheric control systems 
are presented. F .0 .S 

N69-32609*# Harvard Univ . Boston, fvlass Thorndike Meinoi ldl  
Lab. 
a STUDY OF pt. i \csmebocicaL M E c n A N l s r J l s  AND 
INTERWELATIQFdS BETWEEN SYSTEMIC AND REGIONAL 
BLOOD V O L U M E  BLOOD F L O W  A N D  ELECTROLYTE 
BALANCE In ter im Progress Repor3 
Walter H.  Abelmann 3 0  Jun. 1969  5 p refs 
(Grant NGR-22-007-019) 
(NASA-CR-103596) Avail. CFSTI CSCLO6C 

Resulrs are summarized f ~ r  three study tasks, ( 1  regrilation 
of sodium excretion, including effects of fastiiig arid refeediiig, and 
atrial arrhythmias effects on cardiac and renal function. ( 2 )  fibei optic 
catheier systems development for measurbnient of intravascular 
pressure, including measurements of normal ventricular pressures 
i n  the mouse, and a hemodynamic study of biventricular failure in 
experimental  chagasic myocardi t is;  and ( 3 )  chror iotropic 
augmentat ion o f  cardiac funct ion in experinlental  myocardial  
rnfractccn. E.C 

N69-32543"# l iarnilton Standard. Farmington. Conn. Biomedical 
Systems Dept. 
AldWLYSiS OF P A n E R N S  OF N-ALKANE DtS'FRlT-lUTIONS 
Final Weport 
Dian R. Iiitchcock. 75 Jul. 1969  8 1 p refs 

(Coniract-Nr\Sv~-87 1 )  
!NASA-CR-103670: VSEK-5006) Ava!l. CFSTl CSCL. 06C  



The concepts applicable to the problem for d~stingulshing 
materials of biotic origin from materials of nonb~o t~c  origin are 
studied. The assumptions of  the fundamental distinctions are 
that the biotic material accumulates a negative enthrophy whose 
occurrence is unlikely in a nonbiotic environment. and living systems 
establish and maintain a chemical energy gradient. The order of 
n-alkane distribution presented are: (1 ) classifying hydroc2:bons of 
biological origin in terms of known or presumed degree of 
degradation by nonbiological and biological agents in the terrestrial 
environment; (2) distinguishing between terrestrial hydrocarbons of 
recent biolog~cal origin and similar hydrocarbons synthesized in a 
laboratory; and (3) testing the hypothesis that biological order 
varies as a function of phylogenetic age. F.O.S. 

N69-32570# Naval Submarine Medical Center, Groton. Conn. 
Submarine Medical Research Lab. 
P E R F O R M A N C E  EFFECTS OF I N C R E A S E D  A M B I E N T  
PRESSURE. 1 : HELIUM-OXYGEN S A T U R A T I O N  A N D  
EXCURSION DIVE TO A SIMULATED DEPTH OF 900  FEET 
Interim Report 
Benjamin B. Weybrew and James W. Parker Nov. 1968 28 p 
refs 
(AD-686024; SMRL-556; NAVMED-MF12.524-004-9009-2) Avail 
CF'STI CSCL 6 /19  

Two experienced commercial divers were administered an 
addition, a letter-cancellation and a form perception test before, at 
selected intervals, during, and after a simulated helium-oxygen dive 
to a saturation depth of 600 feet with excursions to 800  and 9 0 0  
feet (total dive time 143 hours). Apart from vague joint and muscle 
sensations reported by means of a subjective checklist, the slow 
descent to 600 feet was uneventful. Slightly poorer performance 
in addition letter-cancellation and form perception was seen at 800  
feet as were symptoms resembling the so-called helium tremors. 
No remarkable changes in the test profiles were observed during the 
implementation of a conservative (1 5 minute/foot) decompression 
schedule, though obscure knee pains in one diver persisted to the 
surface but with no untoward sequelae. Suggestions for improving 
experimentation aimed at an assessment of the performance effects 
of hyperbaric conditions are provided. Author (TAB) 

N69-32571# Naval Medical Research Inst.. Bethesda. Md. 
THE USE OF ANALOG COMPUTERS FOR THE ANALYSIS 
OF DECOMPRESSION SCHEDULES Interim Report 
Richard G. Buckles and David L. Greenberg Mar. 1968 36  p 
refs 
(AD-686033; NAVMED-MR005.04-0095-2) Avail: CFSTl CSCL 
6 /19  

The report presents the utility of using an analog computer 
to compute decompression schedules based on the model currently 
used in the U. S. Navy. Continuous ascent profiles are computed 
following any dive profile of up to four dive-and-hold maneuvers 
of less than 1000  feet. Author (TAB) 

N69-32574*# Techtran Corp.. Glen Burnie. Md. 
H O W  THE SOYUZ 4 A N D  SOYUZ 5 CREWS TRAINED 

' [DLYA RABOTY V OTKRYTOM KOSMOSE] 
I. Kolosov et al Washington NASA Jul. 1969 9 p Transl. 
into ENGLISH from Aviats. i Kosmonaut. (Moscow). No. 3. 1969 
p 6-7 
(Contract NASw- 1695) 
(NASA-TT-F-12432) Avail. CFSTl CSCL051 

A popular description is presented of the problems involved in 
extravehicular activity (EVA) and training for EVA. The cosmonauts 
train in model spacecraft contained in aircraft flying trajectories 
producing weightlessness. Repeated ballistfc parabola flights are said 
to  improve the ability o f  the cosmonauts to  work in the 
weightlessness environment. Author 

N69-32586# Commissariat a I Energie Atomiqile, Grenoble 
(France). Centre d'Etudes Nucleaires. 
RADIOPROTECTIVE PROPERTIES O F  SOME HETERO- 
CYCLIC NITROGENOUS COMPOUNDS AGAINST SPEC- 
TRAL MODlFICATlONS I N  HEMOGLOBIN OF X- IRRADI-  
ATED MICE [PROPRIETES RADIOPROTECTRICES DE 
CERTAINS COMPOSES HETEROCYCLIOUES AZOTES SUR 
LES MODIFICATIONS SPECTRALES DE L'HEMOGLOBINE 
DE SOURiS I R R A D I E ~  
Hamid Roushdy, Theodore Pierotti, and Michel Polverelli 
Jan. 1969  2 4  p refs In FRENCH; ENGLISH summary 
(CEA-R-3688) Avail: CFSTl 

This report concerns the radioprotective action of imidazole 
and benzimidazole on visible and near ultraviolet hemoglobin 
absorption spectra obtained from mice after 'in vivo' lethal dose 
X-irradiation. The results, compared to those obtained with cy- 
steamine show: (a) possible phar~nacological action of the 
heterocyclic nitrogenous compounds on the ga and gb bands 
(540 and 580  mgm) and (b) a significant variation of the ratio 
of the optical densities (580/540) after irradiation with hemo- 
globin of non and radioprotected mice. However, following a real 
drop of absorption maxima, ?orma1 optical densities of each band 
are found again the twenty-fifth day after irradiation. A physico- 
chemical study would be necessary to understand the hemoglobin 
transformation after irradiation and perhaps. its possible radio- 
protection. Author (ESRO) 

N69-32594#  Israel Program for Scientific Translations, Ltd., 
Jerusalem. 
SEX I N  PLANTS, PART 2 
L. I. Dzhaparidze 1969 219 p refs Transl. into ENGLISH of 
the book "Pol u Rastenii" Tbilisi, Izd. Metsniereba, 1965 
(TT-68-50453-Pt-2) Avail: CFSTl 

This monograph deals with internal distinctions between 
sexes in dioecious plants. Experimental data are given concerning 
sexual differences in photosynthesis, respiration, viability under 
adverse growth conditions. enzymatic activities, and content of 
various vital substances. All these data support the principle that the 
life form of flowering plants generally known as the sporophytes 
is by no means asexual. but possesses a definite sex with inherent 
sexual characteristics. The problem of controlling formation and 
development of sex is discussed in a general manner. An extensive 
bibliography is included. Author 

N 6 9 - 3 2 6 0 4  National Lending Library for Science and 
Technology, Boston Spa (England). 
BONE M A R R O W  A N D  RADIATION 
Anatoli Kisselyov [ I9681 5 p Transl. into ENGLISH from 
Russian Rept. Presented at the Intern. Atomic Energy Agency 
Conf., Moscow, 22-26 Jul. 1968 
(NLL-M-7425-(5828.4F)) Avail: Natl. Lending Library. Boston 
Spa. Engl. 

The transplant of bone marrow for blood production in 
patients with diseased marrow is discussed. The transplanted 
marrow functions until the patients own marrow recovers, gradually 
destroying the transplant, and regains the function of  producing 
blood. Because the donor marrow must be fresh, and type and many 
other factors must match, this method is not considered suitable 
for wide use. The feasibility o f  preserving bone marrow by 
cryobiology is studied. The establishment of a bank with stored frozen 
units, and the shipping procedures are described. The possibility of 
cultivating bone marrow under laboratory conditions is considered. 

F.O.S. 

N69-32614# Texas Research Inst. of Mental Sciences. Houston. 
Psychophysiology Div. 
PSYCHOPHYSIOLOGICAL CORRELATES OF H U M A N  
INFORMATION PROCESSING UNDER ALTERED STATES 
OF CONSCIOUSNESS Final Report 



Neil R. Burch and Robert Roessler Apr. 1969 1 0  p refs 
(Grant AF-AFOSR-951-67) 
(AD-686089; AFOSR-68-2366) Avail: CFSTI CSCL 5 / 1 0  

The document concerns the study of  human 
psychophysiological response with one type of  instrumentation of 
the 2-channel electroencephalogram (EEG). galvanic skin response 
(GSR) - a modification wi th  %second t ime constant, finger 
plethysmogram compared with standard measures of GSR, respiration 
and arm cuff plethysmogram. The stimulus field employed has 
been that of a standard set of relevant-irrelevant questions in an 
interrogation paradigm. Additional correlates of the 
stimulus-psychophysiological response patterns have been various 
psychological parameters such as ego strength, anxiety, etc. Sedative 
medication (Seconal) and a class o f  stimulants 
(Dextro-amphetamine) have been investigated for their effects on 
correct identification of subject role or validity of the interrogation 
procedure utilizing the listed psychophysiological measures. 
Programs have been written for the general purpose digital computer 
which automate the final logical decisions necessary for role 
identification or determination of stress responses to  specific 
questions. Author (TAB) 

N69-32654# Air Force Systems Command. Wrlght-Patterson 
AFB, Ohio. Foreign Technology Div. 
HANDBOOK O N  RADIATION SAFETY 
V. F. Kozlov Oct. 1968 27 1 p refs Transl. into ENGLISH of 
the Book "Spravochnik Po Radiatsionnoi Bezopasnost" Moscow. 
Atomizdat.. 1967 p 1 -277 
(AD-685997; FTD-MT-24-243-68) Avail: CFSTI CSCL 1814 

The handbook discusses problems of radiation safety in 
institutions and plants handling radioactive substances and sources 
of ionizing radiation, and gives a systematic presentation of the 
principles and responsibilities for organizing dosimetric controls and 
other protective measures. Tabulated data on radiation doses and 
their biologic effects, and on dosimetric calibration equipment are 
presented. and dosimetric methods are explained. Rules and 
principles for the safe transportation of radioactive materials and the 
removal of radioactive waste are given. The handbook is intended 
for scientific workers, engineers, and members of the dosimetric 
control service in institutions and plants dealing with radioactive 
substances and sources of ionizing radiation. The presented data 
were compiled from Soviet and foreign literature oubllshed uo to 
1966. ' Author (TAB) 

N69-32659#  Armed Forces Radiobiology Research Inst., 
Bethesda, Md. 
C O M P A R I S O N  OF R A D I A T I O N  SENSITIVITY,  
E N D O G E N O U S  COLONY F O R M A T I O N  A N D  
ERYTHROPOIETIN RESPONSE FOLLOWING PROLONGED 
HYPOXIA EXPOSURE 
J. P. Okunewick, K. M .  Hartley. and J. H. Darden Nov. 1968 
35  p refs 
(AD-686057; AFRRI-SR68-22) Avail: CFSTI CSCL 6 / 1 8  

Experiments have been carried out to evaluate the effect 
of continual hypoxia exposure on the hematopoietic system of mice. 
Three parameters have been investigated: (A) mortality sensitivity to 
x irradiation at dose levels between 675 and 775R. (8 )  formation 
of endogenous erythroid colonies in the spleen after x irradiation. 
and (C) response to erythropoietin injection. The results indicate 
that sensitivity to x irradiation is lessened. colony formation is 
greater, and erythropoietin response is enhanced i f  irradiation is 
performed 3 days after cessation of hypoxia on mice previously 
exposed for 3 to 4 weeks t o  one-half atmosphere of air. The 
findings suggest that prolonged stimulation of the erythroid system 
results in an enlargement of those hematopoietic compartments 
associated wi th  cellular reproduction and wi th  response to  
erythropoietic stimulation. Author (TAB) 

N69-32727# Air Force Cambridge Research Labs, Bedford, Mass. 

NONLINEAR CROSS-SPECTRAL ANALYSIS AND PATTERN 
RECOGNITION 
Edmond M Dewan Jan. 1969 46 p refs Its Phys. and Math 
Sci. Res Papers No. 367 
(AD-687085: AFCRL-69-0026) Avail. CFSTl CSCL 614  

Generalized harmonic analysis has been applied in many 
flelds, and has become the basis of statisttcal comrnunlcatlon theory. 
This paper introduces another generalizatton of thts techntque, wlth 
the spectl~c intentton of testing the nature of nonltnear Interactton 
in time series data The nonltnear cross-spectrum devel8,oed 1s 
~lliistrated with examples from meteorology and neuroelectric signals 

Author (TAB) 

N69-32751#  Army Foreign Science and Technology Center, 
Washington, D.C. 
A M E T H O D  OF Q U A N T I T A T I V E  D E T E R M I N A T I O N  OF 
MICROORGANISMS I N  SUBSTANCES 
I. N. Nozarov Mar. 1969 5 p Transl. into ENGLISH of Izobret., 
Prom. Obraztsy. Tovarnye Znaki (Moscow), v. 44. no. 16. 1967 

8 5  P 
(AD-686142: FSTC-HT-23-963-68) Avail: CFSTI CSCL 611 3 

This Author Certificate presents a method for quantitative 
determination of  microorganisms in  substances such as milk 
products. A specimen of the tested substance is acted upon by 
hydrogen peroxide. The amount of microorganisms is determined 
from the volume of gas separated in the course of plasmolysis. Each 
200-m I specimen of the tested substance is treated with about 
2 0  m of  3% aqueous solution of hydrogen peroxide. 

Author (TAB) 

N69-32768  National Lending Library for Science and 
Technology. Boston Spa (England). 
DIFFICULTIES CAUSED BY THE WEARING OF BREATHING 
APPARATUS. INVESTIGATION OF THEIR OCCURENCE; 
C O M M U N I C A T I O N  1 : EFFECT O F  W E I G H T  

[ERSCHWERNISSE BEIM T R A G E N  VON 
ATEMSCHUTZGERAETEN UNTER SUCHUNGEN UEBER 
DEREN AUFTRETEN; 1. MITTEILUNG: EINFLUSS DER 
GEWICHTSBELASTUNG] 
G. Schleusing et al 29 Jan. 1969 1 7  p refs Transl. into 
ENGLISH from Intern. Z. Angew. Physiol. (Berlin), v. 24, no. 2. 
1967 p 81  -101 and Atemschutz Inform. (Ger.). no. 2, Jul. 1967 
p 25-33 
(NLL-SMRE-Trans-5658.2-(8313.4)) Avail: Natl. Lending Library. 
Boston Spa. Engl. 

Difficulties caused by wearing breathing apparatus are 
examined. The additional weight loading leads to an increase in the 
energy transformation and hence to a reduction of  efficiency and 
rapid tiring. The investigations pursued showed that the increase 
in energy expenditure which can be seen from the breathing 
frequency (f), breathing time volume (Vvent I). O2 absorption (V02). 
and C02 elimination (VC02) depends on the following factors: 
(1) The higher the degree of basic loading, the more the additional 
weight loading makes itself felt. (2 )  The increase in  energy 
expenditure and with i t  the change in f, Vvent I. V02. and VC02. 
is less during continuous work with the same amount of additional 
loading than during intermittent work. (3 )  The greater the 
weight of the apparatus carried, the greater the increase in energy 
expenditure. K.R.G. 

N69-32812*# Aztec School of Languages, Inc.. Maynard. Mass. 
EXPERIMENTAL INVESTIGATION ON THE EFFECT OF 
LATERAL GLARE O N  CENTRAL V I S U A L  ACUITY 
[EXPERIMENTELLE UNTERSUCHUNGEN UEBER DEN 
EINFLUSS SElTLlCHER BLENDUNG AUF DIE CENTRALE 
SEHSHAERFE] 
R. Depene Washington NASA Jul. 1969 23 p refs Transl. 
into ENGLISH from Klin. Monatsbl. Augenheilk. (Stuttgartl. v. 38. 
190C p 289-307.390-399 



(Contract NASw-1 E92) 
li\lASA-TT-F- i 2439) Avail: CFSTI CSCL 06P 

Reports are presented of impaired vision and o f  improved 
vision as a result of glare An apparatus is cotistrucied in which 
the effects of glare are investigated at various inrensitias and 
angles of inc~dence. Author 

N69-J28V5# Joint Publ~cations Research Service. ?ilashington. 

D C 
TRANSLATlOPdS O N  EASTERN EUROPE. S C I E N T I F I C  
AFFAIRS NO.  62: BbODETECTION OF SPdlALL RADIATION 
DOSES DfSCUSSED 
Vosislav Plecas et al 3 0  Jul. ' I969 1 2  p refs Narodno Zdravlje. 
Serbo-Croatian (Belgrade) no. 3. 1969  p 102-106 
(JPRS-485 1 1 ) Avail: CFSTl 

Small radiation dosage effects on humans are reviewed 
wi th  empliasis on  hematological, latent, neurological, and genetic 
changes, and d~srupt ion t o  sparrnatogenesis. E.C. 

M69-328798  Columbia Univ ,  New York Psychophysics Lab 
7 RANSFEW EFFECTS IN ADAPTATION TO PR1SMAT1C 
DISPLACEMENT 
Elizabeth van Laer 1 Sep 1368  1 1 p refs 
(Contract DADA1 7 -65  C-8065) 
(AD-687139 .  PLR 5) Avall CFSTl CSCL 5 / 1 0  

Twenty Ss wore a 2 0  d~opter  displacement prism w h ~ l e  
they p iac t~ced tracking a movllig target and when 'they performed 
a second task requirlnq locat~on of a statlonary target Results 

and adult stages The adults were cross bred The dally breed~ng 
the radloactlvlty ot the eggs and the radioact~vi ty o l  the pupae and 
l a r ~ a e  from the eggs were measured The results are tabulated and 
show that rhe add~t ion of 32P to the diet produces eggs larvae 
pupae and adults that are all apparently normal The study o f  the 
s e c o ~ d  generatton showed that l ow  r a d ~ a t ~ o n  doses stimulated the 
breeding, but higher doses reduced the breeding All the 32P 

admln~stered In the diet of the f!!st generation was c-iimrnated In 
r i le secorid generdrlon t\J SA 

N69 -329438  School of Aerospace Medic~ne.  Brooks AFB. Tex 
Environmental Systems DIV. 
SOME CHARACTERlSI lCS OF OOCYSTIS POLYMORPHA, 
A T H E R M O T O L E R A N T  GREEN A L G A  SUITABLE FOR 
M A S S  CULTURE, AUGUST 4967-JUNE 3968 
B. Richardson. David M .  Orcutt, Lawrence Rosner, and Rlchard L. 
Miller Jan. 1969  15  p refs 
(AD-686734;  SAM-TR-69-31 Avail: CFSTl CSCL 613  

The poss~ble use of un~cellular algae in bioregeneratrve 
gas exchange systems is severely l imited by their tendency to 
adhere t o  vessel walls and t o  foul continuous culture systenis Th~s  
report descrtbes the phys~ologic and biochemtcal character~st~cs of 
Oocystts polymorpha, a newly d~scovered algal specles w h ~ c h  has 
a high degree of productivity but l itt le tendency to foul culture 
system surfaces The compositton of the organism and ~ t s  responses 
to env~ronmental variable were compared to  those of Chlorella 
sorokiniana, I t  was  concluded that  for mass cu l ture  Oocystis 
polymorpha represenrs a s~gn~f icant  improvement over prevtously 
studted species Author (TAB) 

showed sign~ficant transfer of adaptation effects t o  performance on  
the secorid task. and showed a limited aftereffect upon removal M69-32916# School of Aerospace Medicine. Brooks AFB, Tex. 

of the prism. Massed and distributed practice on the tracking task Ophthamology Branch. 

produced d~fferences in tracking performance, but no differences in DIPOLE S H U T T E R :  A T R A N S P A R E N C Y  FOR EVE 
the amount o f  transfer or in the aftereffect. Ten control Ss showed PROTECTIOFI.JANUARY 4986-AUGUST 1968 

no adaptallon arid no aftereffect. Author (TAB) John A .  Carpenter and Wendell R. Peters Dec, 1968  3 1  p 
refs Supported ~n part by DASA 

M 6 9 - 3 2 8 8 5 #  Bundesminister ium fuer Wissenschaf t l~che 
Forschung, Bad Godesberg (Weat Germany). 
THE EFFECT OF LOW DOSES OF GAMMA-RADIATION 
ON PLANT G R O W H  
A. Suess and W. Grosse Menich, West Germany Bayerische 
Landesansralt fuer Bodenkulture, Pflanzenbaii und Pllanzenschutz 
Dec. 1968  4 2  p refs I n  GERMAN; ENGLISH summary 
(BMwF-FBK-68-48)  A v a ~ i :  AEC Depos~tory L~braries 

Experiments were made w i t h  several agricultural plants 
t o  stutly the influence o f  a ceed irradiation w ~ t h  doses from 1 t o  
1 0 0  R on  plant growth. A radiation-induced st iml i lat io~l  at different 
stages was round. The stimulation by radiat~on IS induced by 
physiological reactions: therefore many changes can be observed. 
The stimulation effect can be influenced by the doses, the plant 
variety, and the growing conditions. Significant results were observed 
in germination, youth development, and at harvest. The uptake of 
nutrlent elements arid some enzyme-systems were influenced by 
irradtation. Wi th  potatoes, variety Maritta. an after-year effect was 
found ~n starch and tuber yield Author (NSA) 

N69 -32942#  Institute Nac~onal de lnvest~gactones Agronomlcas 
M a d r ~ d  (Spain) 
US& OF RADIOACTIVE ISOTOPES FOR THE LABELING 
OF CERATITtS CAPITATA 
Ferriando Cabailero, Lu , i  Mellado Manuel Arroyo and Antonio 
Jimenez [ I 9 6 7 1  2 2  p i n  SPANISI-I Presented at the Synlp 
on Appl of Radtoisotopes. M a d r ~ d  Sparn 
(CONF 670649  7 )  A v a ~ l  AEC Depository L~brarles 

Laboratorit tests made on the label~ng of the frwt fly C e r a f l l ~ s  
c a p ~ t a t a  IN ed w ~ t h  32P were reported The frult f l~es were fed 
d ~ e t s  w i th  0 0 1  and 0 1 rnc 32P for each 5 g of feed The eggs 
wer? collected aqd transferred t o  dnother cage The eggs were 
aliowed *o  hatch develop larvae and f~nal ly aevelop Into rhe pupa 

(AD-686732:  SP.Ni-TH-68-1361 Avail: CFSTI CSCL 611 7 
The dipole shurter was investigated as a possible eye protective 

device for the deletertous effects of tiigh-intensity flashes Both 
theory and engineering design have been explored t o  ascertain rf the 
principle could be developed into a usable device. A transparency 
w ~ t t r  minute electrodes etched on its surface has been found to 
provide sufiictent electrostat~c field strength lor various alignments, 
and i t  is believed that t h ~ s  cell wi l l  be oplithalmically acceprable. 
Heretofore, herapathite solution has been ut~l ized t o  provide the 
dynamic medium for change In optical density of transmission. Other 
submicron meta l l~c  whiskers have been analyzed to  f ~ n d  if the 
antenna effect could be enhanced No such enhancement was 
noted, and possibly solme other mechanism IS respons~ble for the 
varying effect. The dipole shutter may stdl prove t o  be an effect~ve 
eye protective device because of its several desirable features; 
however, the range of dynamic change tn optical density apparently 
w ~ l l  not be as great as pred~cted by theory Author (TAB) 

N69-32957# C:ty Coll, of the C ~ t y  o f  New York Dept of 
Physics. 
T O W A R D  F O R M U L A T I O N  OF C R I T E R I A  FOR I M A G E  
ENHANCEMENT Annual Report, Mar. 1968-Feb. 1969 
Leo Levi Mar. 1969  101  p refs 
(Contract NO001 4-67-A-0365)  
(AD-686482)  Avail. CFSTl CSCL 5 / 1 0  

The degree of eriliancement IS to be valirated in terms 
of the amount of ~nforn la t~on ( in the colloquial sense) transferred 
to the final detector Special attention is giver\ to those systems in 
which the human visual system IS the final detector An  extenslve 
literature suivey of proposed image qua i~ t y  cr i ter~a was made 
These were evaluated and the~ r  areas of app l~cab~l i ty  deternitned 
Under the restriction of linearity, opt~rn iza t~on,  too. was formulated 
for the relevant cr~ter ion A survey of enhancenlent techn~ques was 



made and literature analyzing their performance was collected. A 
basic theory of a visual response was developed in which the 
various noise-sources play an integral part. This approach was 
carefully compared with experimental data concerning threshold 
contrast and accounted for these in detail. Since optical systems 
usually work in polychromatic llght and available lens and detector 
performance data for such light are extremely limited, such data 
were computed for the 7 2  combinations of six of the most 
common light sources and twelve of the most common detectors. 
including photopic and scotopic vision. Authar (TAB) 

N69-32998# Aerospace Medical Research Labs.. Wright-Patterson 
AFB, Ohio. 
MATHEMATICAL MODELING OF H U M A N  PERFORMANCE 
ERRORS FOR RELIABILITY ANALYSIS OF SYSTEMS Final 
Report, Nov. 1 9 6 6 4 0 ~ .  1967  
William B. Askren and Thaddeus L. Regulinski (AF lnst. of Technol.) 
Jan. 1969 3 8  p refs 
(AD-687084; AMRL-TR-68-93) Avail: CFSTl CSCL 518 

The research investigates the feasibility of modeling human 
performance errors in application to the reliability analyses of 
man-machine systems. The research addresses itself t o  
time-continuous tasks with the derivation of a general mathematical 
model of the probability of errorless performance which is equated 
to human performance reliability. The application of this model and 
the implications of the time to first error concept were tested with 
a laboratory experiment using a vigilance task. The observed times 
to first miss error, times to  first false alarm error, and times to 
first combined miss and false alarm errors were ordered and, 
through classical interference theory, the underlying density functions 
were isolated. A number of distributions were tested for goodness 
of  f i t  w i th  the data. The Weibull, gamma. and log-normal 
distributions emerged as relevant paradigms. The normal and 
exponential distributions were rejected. It was concluded that the 
derived general mathematical model of human performance reliability 
and the expected value of  the random variable, 
time-to-first-human-error, are meaninglul ways to quantify human 
performance of time-continuous tasks. Author (TAB) 

N69-33009# Dayton Univ. Research Inst., Ohlo. 
A M A T H E M A T I C A L  M O D E L  FOR T H E  D Y N A M I C  
COUNTERROLLING OF THE H U M A N  EYE Final Report, Dec. 
1965-Jul. 1967 
John W. Mc Closkey, Henry T. Mohlman, and Robert S. Kellogg 
Nov. 1968 61 p 
(Contracts AF 33(615)-1 196; F33615-68-C-1041) 
(AD-687 160; UDRI-TR-68-02; AMRL-TR-68.106) Avail. CFSTl 
CSCL 611 6 

When the head is tilted to the side. the eyes rotate sllghtly 
in the opposite, compensatory. dlrectlon. This ocular counterrolling 
has been related to, and may provide a useful index of, otolith 
function. This report describes a technique for inducCqg and precisely 
recording ocular counterrolling. In normal subjects the eyes rotate 
as much as plus or minus 6 degrees depending on the amount. 
direction, and speed of head rotation around its X (fore and aft) 
axis. Counterrolling is maximum under static or low rotation-rate 
conditions. Labyrinthine-defective subjects exhibit l ittle or no 
compensatory counterrolling Author (TAB) 

N69-33010*# Wisconsin Univ.. Madison. Food Research Inst. 
STABILITY OF VIRUSES I N  FOODS FOR SPACE FLIGHTS 
Semiannual Status Report, 1 Dec. 1968-31 M a y  1969 
Dean 0. Cliver 31  May 1969 6 p 
(Grant NGR-50-002-086) 
(NASA-CR-101838) Avail: CFSTl CSCL 06E 

Results of exploratory studies on the stability differences 
between enteric virus (poliovirus) and respiratory virus (influenza A 
virus) are reported. A wide variety of bite-size food samples 
intended for rehydration in the pack was tested. including apricot 

cubes, gingerbread, cream-style corn, banana pudditlg. beef bites, 
and bacon squares. The materials, viruses, culture techniques, and 
results are discussed in detail. It was found that the influenza A 
virus is not likely to be transmitted in foods for space flight. 
Poliovirus was found to persist for weeks at room temperature, for 
months in some foods at 5'C. and it appears not to be inactivated 
at all in bacon squares at 5°C. K.W. 

N69-33015#  Pennsylvania Hospital. Philadelphia. Dept. of 
Psychiatry. 
STUDIES OF PSYCHOPHYSIOLOGICAL BASELINES Final 
Report 
George E. Ruff Mar. 1969 13 p refs 
(Contract F44620-67-C-0024) 
(AD-685802; AFOSR-69-0409TR) Avail: CFSTl CSCL 511 0 

In  order to explore the use of psychophysiological baselines 
as indices of alertness or stress, changes in autonomic variables 
under different conditions of activit.y were investigated. Three 
experiments were carried out in which subjects were studied during 
rest, nionitoring, and mental arithmetic. Continuous recordings 
were made of respiratory rate, heart rate, finger volume, pulse 
volume, skin temperature, and skin resistance. Means, standard 
deviations, ranges. and mean square successive differences were 
calculated for each period of the experiment. Significant differences 
in the baseline of these variables were found between work and 
rest periods. Changes were in the direction of increased autonomic 
activation during work. Author (TAB) 

N69-33041# California Univ., Los Angeles. Dept, of Engineering. 
ADAPTATION OF DIVERS TO DISTORTION OF SIZE A N D  
DISTANCE UNDERWATER 
Helen E. Ross, Samuel S. Franklin, and Gershon Weltmann Jan. 
1969 4 0  p refs 
(Contract N00014-67-A-0111) 
(AD-684871 ; Rept-68-61; TR-45) Avail: CFSTl CSCL 511 0 

This report describes a series of five experiments conducted 
during summer 1968 to examine adaptation of divers to size and 
distance distortion underwater. Visually perceived distortions of size 
and distance are produced by the diver's facemask which introduces 
an air-water interface between the eye and the object of regard. 
The effect of this interface is to decrease image distance by about 
one-fourth. Under these conditions objects are likely to  be reported 
as closer or larger, or closer and larger than they actually are. 
Adaptation to  distortions of size and distance were investigated by 
t w o  techniques: (1)  the method of adjustment where a diver 
adjusted the size of a horizontal line, set in the frontal plane at a 
fixed distance, to a length of 12 inches, (2)  the method of 
estimation where the diver recorded his judgments of the size and 
distance of a series of targets which varied on these dimensions. 
Of the five experiments conducted in the underwater research 
facility tank and swimming pod1 at UCLA and in the ocean. three 
were successful in demonstrating adaptation. Author (TAB) 

N69-33042#  Flying Personnel Research Committee. London 
(England]. 
THE A IR  FORCE'S MIDDLE EAST TRIAL OF THE M k  6 
ANTI-g SUIT, AUGUST-DECEMBER 1966  
A. N. Nicholson and E. M .  B. Smith Jan. 1968 1 4  p refs 
(FPRC/Memo-239) Avail: CFSTI 

The Mark 6 anti-g suit is a lightweight (0.8Kg) washable 
garment based on conventional physiological principles and 
employing neoprene impregnated nylon bladders, terylene fabric and 
an improved fabric loop and lacing adjustment. For trials purposes 
two  versions were used: the Mark 6 A  with an American pattern 
zip fastener, and the Mark 6B with a British zip. Twelve Royal Air 
Force pilots employed in the Strike role in the Middle East were 
sized and fitted with a Mark 6A and a Mark 6B anti-g suit. The 
suits were worn operationally for a twelve week period and 
assessments obtained bv means of a auestionnaire at the six and 



twelve week points. The Mark 6 antj-g suit was found to  be a 
significant improvement in all respects over the Mark 5 suit. Minor 
modifications were required to  the design of the knee portion and 
the zip fasteners to  correct faults found during the trial. Author 

N 6 9 - 3 3 0 5 3 #  Israel Program for Scientific Translations, Ltd., 
Jerusalem. 
PHYSIOLOGY OF DEEP DORMANCY I N  SEEDS 
M.  G. Nlkolaeva and I. N. Konovalov. ed. 1969 228 p refs 
Transl, into ENGLISH of the Book "Fiziologiya Glubokogo Pokoya 
Semyan" Leningrad. Izd. Nauka. 1967 
Copyright. Avail: CFSTl 

The importance of proper presowing preparation of seeds 
characterized by deep dormancy is discussed and data presented 
from long term experimental studies of the physiological processes 
taking place at the time of presowing. Particular attention was paid 
in the studies to the seeds of woody plants, which as a rule show 
deep dormancy and great difficulties in germination, due to the 
economic urgency of forest restoration. creation of forest belts, and 
planting of gardens and trees in Russian towns and villages. The 
types of dormancy are classified, and information is given on seed 
germination conditions of  various representative species. Detailed 
data are included which show the changes taking place in dormant 
seeds during stratification and inducement of secondary dormancy. 

A C.R. 

N69-33094# Aerospace Medical Research Labs.. Wright-Patterson 
AFB, Ohio. 
M A T H E M A T I C A L  D E R I V A T I O N  OF THE INTERSPIKE 
INTERVAL HISTOGRAM FROM THE SPIKE OCCURRENCE 
HISTOGRAM OF NEURONAL SPIKE DATA Final Report, 
Mar. 1 9 6 7 4 a r .  1968 
Marvin C. Ziskin Dec. 1968 3 8  p refs 
(AD-687083; AMRL-TR-68-38) Avail: CFSTl CSCL 611 6 

In the analysis of neruronal spike data, the spike occurrence 
histogram and the interspike interval histogram are frequently 
computed. Both of these computations are derived independently 
from the raw data. In a previous report, i t  was shown that under 
certain conditions, the interspike interval histogram can be derived 
directly from the spike occurrence histogram. The report provides 
the complete mathematical details of this derivation. The predictive 
ability of the derived equation is demonstrated using 
computer-simulated data and with actual neurophysiological data. In 
all of these cases. the agreement between the predicted and 
empirical results satisfied chi-square goodness-of-fit criteria at the 
95% confidence level. Author (TAB) 

N69-33102# Nuklearni lnstitut lozef Stefan. Ljubljana (Yugoslavia). 
ACTIVATION ANALYSIS OF MERCURY I N  BIOLOGICAL 
SAMPLES AT N A N O G R A M  LEVEL BY A VOLATILIZATION 
METHOD 
L. Kosta and A. R. Byrne Dec. 1968 13 p refs Submitted 
for publication 
(R-554) Avail: CFSTl 

The method involves trapping volatile interfering activities. 
such as bromine or chlorine, and selectively adsorbing rnercury on 
a strip of filter paper which has been previously impregnated with 
elemental selenium. This strip is later counted for quantitative 
evaluation. Nanogram amounts of mercury are easily detected 
following irradiation times of the order of 2 4  hours at a flux of 
1012n/cm2sec. Extremely high decontamination factors make i t  
possible to  use less expensive counting equipment such as a 
scintillation detector combined with a scaler. Most of the activity. 
due mainly to  sodium or potassium remains as nonvolatile 
residue behind the shielding. The analysis can therefore be started 
immediately after irradiation. The versatility of the method was 
demonstrated by the analysis of a wide range of samples such as 
water. cellulose. flour, fish solubles or animal blood samples with 
mercury contents between 1 and 200  nanograms/gram of sample. 

Author 

N69-33103# Joint Publications Research Service. Washington. 
D.C. 
CYBERNETICS A N D  THE CREATIVE PROCESS 
15 Jul. 1969 12 p Transl. into ENGLISH from Lit. Rossiya 
(USSR), 23 May 1969 p 16-17 
(JPRS-48419) Avail: CFSTl 

A popularized account is presented projecting the usage 
of computers to  aid i n  the creative process. Specific areas 
considered Include: engineering design, linguisticr art, and 
musicology. Emphasis is placed upon interactive, on-line systems 
with light-pen input devices and CRT displays. K.R.G. 

N69-33129# Federal Aviat~on Administration. Oklahoma City. 
Okla. Civil Aeromedical Inst. 
ADAPTION TO VESTIBULAR DISORIENTATION. PART 
10: MODIFICATION OF VESTIBULAR NYSTAGMUS A N D  
VERTIGO BY MEANS OF VISUAL STIMULATION 
William E Collins Oct. 1968 19 p refs 
(FAA-AM-68-28-Pt- 10) Ava~l: CFSTl 

A conflict among sensory signals frequently underlies problems 
of disorientation, vertigo, and motion sickness. In this study, visual 
~nfoimation in conflict with vestibular signals was presented to 
groups of subjects by illuminating the test room for brief periods 
during angular decelerat~on. or immediately after termination of 
deceleration. Trials were otherwise in total darkness. Both primary 
nystagmus and prlmary sensations of  vertigo were markedly 
shortened durrng the per~ods of darkness subsequent to the intervals 
of light. In addition, strong secondary reactions (both nystagmus 
and ver t~go)  frequently fol lowed the vislon-attenuated primary 
responses. Author 

N69-33138# IIT Research Inst.. Chicago, Ill. 
SURVEY OF T H E R M A L  C O N T R O L  TECHNIQUES FOR 
EXTRAVEHICULAR SPACE SUITS Final Report, 1 Mar. 1966-1 
Mar. 1968  
Jack C. Hedge Dec. 1968 2 8  p refs 
(Contract AF 33(615)-3468) 
(AD-6871 49; llTRI-J6028- 1 ; AMRL-TR-68-87) Avail: CFSTl 
CSCL 611 7 

Thermal protection of the extravehicular astronaut was studied 
w i th  particular attention to  the relationship between thermal 
protection and mobility. The space thermal environment was reviewed 
wi th  respect to  the sources and magnitudes of heat energy 
delivered to the astronaut. The astronauts thermal physiology was 
investigated. The basic thermal processes available for controlling 
the space suit temperature were considered and the state-of-the-art 
o f  active and passive thermal control systems was reviewed. 
The study concludes that a passive system alone cannot provide 
adequate extravehicular thermal protection. Recommendations are 
made for investigating hybrid thermal control systems and for 
studying means to improve the thermal protection of gloves with 
adequate tactility. Author (TAB 

N69-33172# School of Aerospace Medic~ne, Brooks AFB, Tex. 
A U T ~ M A T I C  DETECTION A N D  DISPLAY OF 
ARRHYTHMIAS I N  LONGTERM ECG RECORDINGS 
Edward J. Engelken Jan. 1969 18  p refs 
(AD-687082; SAM-TR-69-7) Avail: CFSTI CSCL 611 2 

A computerized technic was developed to detect and display 
arrhythmias in long-term ECG recordings. Thls scheme consists of 
a high-speed cardiotachometer to  determine beat-to-beat heart rate 
and a detection circult to detect sudden rate changes. Data are 
processed at 7.5 times recorded speed, and the arrhythmic ECG 
complexes are displayed on an oscillographic recorder producing a 
permanent record. Author (TAB) 

N69-33180# George Wash~ngton U n ~ v  . Alexandr~a, Va Human 
Resources Research Offtce 
PREDICTION OF AVIATOR PERFORMANCE 



Wallace W. Prophet Feb. 1969 17  p Presented at Army 
Aviation Instructors Conf., Fort Rucker. Ala.. Aug. 1968 I ts  Profess. 
Paper No. 5-6s 
(Contract DA-44- 188-ARO-2) 
(AD-68661 9)  Avail: CFSTl CSCL 519 

Approaches to the prediction of three specific kinds of 
aviator performance are d~scussed: (1) in flight training or school, 
(2) in combat, (3) with respect to career decision. Within the 
school setting the psychometric reliability of flight performance 
evaluation is treated, as in the prediction of flight performance on 
the basis of trainee performance on a captive helicopter training 
device. The interaction of self-conf~dence in dangerous situations 
with the acquisition of flight skills and with effective performance 
under combat stress is discussed: flight trainee volunteers are more 
self-confident than similar. but non-aviation, trainees, and degree 
of confidence is related to pass-fail in flight training. Integration 
of many diverse quantitative descriptors of aviator performance into 
a multiple predictor system is described. The aim of the system would 
be to provide time and usable information to Army personnel 
management and training decision-makers. Author (TAB) 

N69-33188# Lockheed Missiles and Space Co., Sunnyvale, Calif. 
H U M A N  FACTORS A N D  BIOTECHNOLOGY: A STATUS 
SURVEY FOR 1968-1969 Final Report, May  1 9 6 8 4 a y  1969  
Jack A. Kraft Apr. 1969 432  p refs 
(Contract NO001 4-68-C-0378) 
(AD-687488; LMSC-687 154) Avail: CFSTl CSCL 519 

The report deals with the findings of a survey of over 500  
human factors and biotechnology programs in U.S.A. Business and 
Industry, consulting. Government, non-profit research and 
educational organizations. The survey gathered informatipn relative to: 
size of human factors and biotechnology (HF-B10) organizations; 
growth of the profession, turnover rates, reporting levels, group 
composition, qualifications for HF-E l0  people, academic degrees, 
hiring sources, hiring methods, salaries. souces of program support, 
activities, facilities. computer usage, publications. presentations. 
professional society membership. and meeting attendance. films, 
work aids and devices, professional development, projected growth 
of field, HF-B10 educational programs. degrees offered, 
apprenticeships, number of students trained. problems associated 
with the HF-BIO field, means for increasing the effectiveness of the 
profession and trends. Author (TAB) 

N69-33190# Joint Publicat~ons Research Service, Washington. 
D.C. 
.TRANSLATIONS O N  EASTERN EUROPE. SCIENTIFIC 
AFFAIRS NO. 60: DEVELOPMENT OF METEOROLOGICAL 
ROCKETS OUTLINED 
Jerzy Harazny 18 Jul. 1969 6 p refs Transl. into ENGLISH 
from Skrzydl. Polska (Warsaw), no. 19. 11 May 1969 p 9-1 1 
(JPRS-48451) Avall: CFSTl 

An overview is presented on the Polish development of 
a light rocket. Meteor-1. for measuring winds in upper atmospheric 
layers using d~poles ejected from the rocket at an altitude of 35  
km. After a technico-economic analysis, a two-stage system was 
adopted, consisting of a solid fuel engine for the first stage, and a 
fuel-less second stage, or capsule, containing an explosive-ejected 
dipole load. The problems involved in designing and developing the 
Meteor-2 are also dlscussed. For this heavier multipurpose rocket, 
a one-stage configuration was adopted with a capsule which is 
fired at 6 0  km to eject the meteorological measurement sonde. Both 
the sonde and the rocket are equipped wi th  parachutes for 
earth recovery. For the Meteor-3, a three-stage system was used. 
consist~ng of two engines llnked in tandem, topped by a fuel-less 
capsule. The individual stages of the rocket were joined into a 
single r ig~d whole with the aid of self-braking couplings, permitting 
the successive explosive separation of engines. In relation to 
Meteor-1, the cost of developfng Meteor-2 was 5.7 times greater. 
Meteor-3 development costs were 2.4 times less. M.G.J. 





IAA ENTRIES 

A69-32929 * 
MYOCARDIAL CHANGES IN RABBITS A F T E R  GENERAL CHRONIC 
IRRADIATION (ACCORDING TO I<ARYOMETRIC DATA) [IZMENE- 
NIL4 MlOICARDA U ICROLIICOV POSLE OBSHCHEGO KHRONI- 
CHESlCOGO OBLUCHENIIA ( P O  DANNYM ICARIOMETRII)]. 
E .  1. Vorob'ev and R.  P. Stepanov. 
I<osmicheskaia Biologiia  i Mcdi t s ina ,  vol .  3 ,  M a r .  - A p r .  1969, 
p .  3-9. 35 r e f s .  hi Russ ian .  

Invest igat ion of chron ic  exposure  to ionizing rad ia t ion  on the 
myocard iml i  of  r abb i t s .  The t e s t  aninlals  w c r e  exposed  to  total-body 

i r r a d i a t i o n  i n  total  d o s e s  of 500, 1500, and 2400 r .  The  t i s s u e  

changes  w c r e  a s s z s s e d  with the aid of h i s to log ica l  and k a r y o m e t r i c  
techniques.  A d e c r e a s e  i n  the  nuclei  of the  m u s c u l a r  e l e m e n t s  of 

the  m y o c a r d i u m ,  o b s e r v e d  a f t e r  t en  d a y s  of exposure  t o  any of the  
d o s e s  employed ,  i s  a t t r ibu ted  to a lower  c a r d i a c  act ivi ty and to 
c a r d i a c  hypotrophy and d i s t rophy .  v.  P. 

A69-32930 3 
E F F E C T  O F  THE ALCOHOL-SOLUBLE FRACTION O F  A BIOMASS 
O F  PROTOCOCCI SEAWEEDS ON THE ORGANISM O F  IVI-IITE 
RATS [VLIIANIE SPIRTORASTVOKIMOl FRAICTSII BIOMASSY 
PROTOl<OKI<OVYKH VODOROSLEI NA ORGANIZM BELYICH ICRYS]. 
A.  V. Novikova, N. S. l< l ius lk ina ,  and V. I. Fofanov. 
Kos ln icheska ia  Biologiia  i Medi t s ina ,  vol. 3 ,  M a r .  - A p r .  1969, 
p .  9-12. 8 r e f s .  In R u s s i a n .  

Invest igat ion of the  condit ion of a group of 40 m a l e  white  r a t s  
k e p t  f o r  50 days  on  a d i e t  containing the alcohol-soluble f r a c t i o n  of 
Chlore l l a  and Scenedesmus  b i o m a s s .  S t r u c t u r a l  and h i s tochen i ica l  
changes  a r e  es tab l i shed  i n  the  a d r e n a l  c o r t e x  and r e n a l  g l o m e r u s  
of  exper imenta l  r a t s  which  rece ived  a b i o m a s s  unbleached with 
alcoliol. It i s  be l i eved  tha t  a h ion lass  of these  seaweeds  c a n  be  u s e d  
a s  food only a f t e r  ex t rac t ion  \.iith alcohol .  V. Z. 

A69-32931 3 
PROTECTIVE ACTION OF ANTMYPOXIC PREPARATIONS UNDER 
GKAVITATIONAL ACCELERATIONS [ZASHCHITNOE DEISTVIE 
ANTIGIPOICSICHESICIKH SREDSTV P R I  GRAVITATSIONNYKH 
PEREGRUZKAKH]. 
V. M. Vinogradnv and L .  V. Pas tushenkov .  
Kosn l icheska ia  Biologiia  i Medi t s ina ,  vol .  3 ,  M a r .  - A p r .  1969, 
p.  12-16. 7 r e f s .  In Russ ian .  

hwes t iga t ion  of the  effect  of a total  of t en  unidentified anti- 
hypoxic p r e p a r a t i o n s  on  the acce le ra t ion  stabi l i ty of a group of m o r e  
than 1500 white m i c e  and 250 r a t s  sub jec ted  f o r  1 m i n  10 s e c  to  
acce le ra t ions  ranging f r o n l  41. 2 to 7 4 . 4  g i n  a head-to-pelvis  d i rcc -  
t ion i n  a cen t r i fuge  contained i n  a p r e s s u r e  c h a m b e r  under  p r e s s u r e s  
correspollding t o  a l t i tudes  of  up to 11 k m .  The p repara t ions  \\,ere 
a d m i ~ l i s t c r e d  subcutaneously 30 to 60 m i n  p r i o r  t o  the  t e s t .  The 
su rv iva l  r a t e s  of the  exper i rne~ l ta i  an imals  a f t e r  exposure  f o r  45 m i n  
to  a n  al t i tude of 11 kin a t  an a s c e n t  veloci ty of 5 k m  i n  the f i r s t  
minu te  and 1 knx i n  e a c h  s u c c e s s i v e  ininute sugges t  a posi t ive e f fec t  
of these  p r e p a r a t i o n s  o n  thc a c c e l e r a t i o ~ l  r e s i s t a n c e  of m i c e  and 
r a t s .  V. Z. 

A69-32932 7 

CERTAIN METABOLISM CHARACTERlSTICS IN ANIMALS DURING 
A PROLONGED STAY IN A NITROGEN- AND HELIUM-DILUTED 
HYPEROXIC ATMOSPHERE [NEKOTORYE POICAZATELI OBMENA 

VEbHCHESTV U ZIIIVOTNYKH P R I  DLITEL'NOM PREBYXrANII V 
GIPEROICSICHESICOI ATMOSFERE S AZOTNYhf 1 CiELIEVYAI 
RAZBAVLENIEM 1. 

A. G. Zhironkin and G. V. Tros l~ ikh in .  
I<osrnicheskaia Biologiia  I Merlitsina, vol .  3 ,  M a r . - A p r .  1969, 

' p .  16-20. 28 r e f s .  In Russ ian .  
Study of the oxygen consumption and r e c t a l  t e m p e r a t u r e  i n  a 

g roup  of 60 m a l e  n ~ i c e  confllied i o r  nlile days  in c h a m b e r s  containing 
8 0 %  oxygen and 209; he l ium o r  ni trogen.  The  t e m p e r a b r e  w a s  
main ta ined  a t  20 to 23'C, while  the h u ~ l ~ i d i t y  rangcd  i ron=  85 to  95'5,. 
A g a s  ana lyzer  w a s  u s e d  fo r  de te r~ l l in i l lg  thc gas  compos i t ion  twice 
a day ,  and e l e c t r i c  t l i e r n ~ o m e t e r s  w e r e  u s e d  f o r  ~ ~ ~ e a s u r i n g  the  r e c t a l  
t e ~ n p e r a t u r e .  The g a s  metabo l i sm of the m i c e  exposed  to  an osygen- 
h e l i u i ~ l  a t m o s p l ~ e r e  r e n ~ a i n e d  unchangerl tlirougli the fifth day  of the 
c s p e r i m e n t  and then  became 15 to  254; lower  than that  of con t ro l  
m i c e ,  while  i n  a n  oxygen-nitrogen a t tnosphcre  i t  g radua l ly  d e c r e a s e d  
by  about 2Oa;,b between the  second and f i f th  day  and then remained  
unchanged to  the  end of the ex?>cr i r~~en t .  Changes in the  r e c t a l  ten,- 
p e r a t u r e  w e r e  a l s o  obse rved  dur ing  the  exper in len t .  V. Z .  

A69-32933 # 
GAS EXCHANGE IN SOME VEGETABLE PLANTS IN THE PRESENCE 
O F  AN INCREASED OXYGEN CONTENT IN THE GAS MEDIUM 
[GAZOOBMEN NEKOTORYICH OVOSHCHNYKH RASTENII P R I  
POVYSHENNOM SODERZHANII KISLORODA V GAZOVOI SREDE]. 
N. T .  Nilovskaia.  
l<osmicheska ia  Biologiia  i Medits ina,  vol .  3, M a r .  - A p r .  1969, 
p.  20-25. 11 r e f s .  In Russ ian .  

Study of the photosynthesis  and r e s p i r a t i o n  r a t e s  i n  s u g a r  bee t ,  
potato,  head  cabbage,  and Chinese cabbage p lan t s  k e p t  f o r  4 t o  16 
d a y s  in sea led  c h a n ~ b e r s  with con t ro l l ed  t e m p e r a t u r e ,  humidity,  
GO and 0 con ten t s ,  and i l lumination l eve l s .  The  oxygen and 
c a r t o n  dio$de cal l tents  v a r i e d  f r o n i  21 to 491'0 and f r o m  0 to  0.  5% 
respec t ive ly .  The temperature w a s  21°C, the  h u ~ n i d i t y  w a s  65 i 57'0, 
and the illumiilation va r ied  f r o m  50 to  200 W / I U I ~ .  A g a s  a ~ l a l y z e r  
con t i i~~ io i l s ly  recorded  the C 0 2  and 0 2  var ia t ions  in t h e  medium.  
The i>hotosynthstic act ivi ty of these  p lan t s  w a s  d e p r e s s e d ,  and the i r  
d a r k  resp i ra t ion  r a t e s  w e r e  h igher  when the oxygen p a r t i a l  p r e s s u r e  
w a s  above 160 i ~ n n  Hg. V .  Z .  

1369-32934 * 
PECULIARITIES O F  VESTIBULAR REACTIONS IN RATS UNDER 
CONDITIONS OF ARTiFICLAL HYPOTHERMIA [OSOBENNOSTI 
PROTElCANIIA VESTIBULMRNYICH REAIiTSII U I'iRYS V LTSLO- 
VIIAICH ISICUSSTVENNOI GIPOTERMII]. 
1. I. Voinova and M .  D. Enlel ' ianov.  
ICos~uich~:ska ia  Biologiia  i Medi t s ina ,  vol. 3 .  M a r . - A p r .  1969, 
p .  25-30. 9 r e f s .  In Russiai l .  

Invest igat ion of the ves t ibu la r  r eac t ions  of a g roup  of 34 white 
r a t s  sitbjectcd to  hypo thermal  co~id i t ions  by exposure  to  hypoxia 
and hypercapn ia  o r  by admin i s te r ing  pipoifen and p r o m c d o l  in a 
total  of 283 exper iments .  S top-s t inml i  with a c c e l e r a t i o n s  a t  angular  
ve loc i t i e s  up to 800 d e g l s e c  \\,ere a p p l ~ c d  to  d e t e r m i n e  the  ves t ibu la r  
function of the e ~ ~ l e r i n ~ e n t a l  r a t s  by n ~ e a s u r i n g  the d u r a t i o n  and the 
m i n ~ b e r  of beats  of the  pos t ro ta to ry  nys tagmus ,  the res i> i ra t ion  
r a t e s ,  and the r e c t a l  t e m p e r a t u r e .  The v a n o u s  e f f e c t s  of the a r t i -  
f i c i a l  hypothernl ia  on  these  functions a r e  r i iscusscd.  I T .  Z. 

A69-32935 " 
DIURNAL PERlODICITY O F  THE PHYSIOLOGICAL FUNCTIONS 
O F  THE ORGANISMS O F  FLIGHT PERSONNEL [K VOPROSU 0 
SUTOCHNOI PERIODIKE FIZIOLOGICHESlCIl<H FUNKTSII ORGA- 
NIZMA U LETNOGO SOSTAVA]. 
A. V. Chapek. 
ICosmicheslraia Biologiia  i h i e d i t s i x ,  vol .  3, M a r . - A p r .  1969, 
p .  30-35. 13 r e f s .  In Russ ian .  

Shzdy of the  d iu rna l  pe r iod ic i ty  of the body t e m p e r a t u r e ,  h e a r t  
b e a t  r a t e s ,  blood p r e s s u r e ,  EICG, minute h e a r t  v o l u n ~ c ,  h igher  
ne rvous  act ivi ty,  m o t o r  activity during s l eep ,  r a rc i iovascu la r  sys-  

t e n l ,  and v i sua l  ana lysor  in a group of a i r c r a f t  c rcw n l e n ~ b c r s  who 
f ly  regu la r ly  w e s t  to  e a s t  and v ice  v e r s a  through s e v e r a l  t i ~ n e  zones .  
It i s  found that  the  d iu rna l  rbytiinl of ,nos t  of these  functions t e n d s '  
t o  cor respond  to tile t i m e  zone of the p e r m a n e n t  residence of thc c r e w  
r n e l ~ i b e r s ,  It i s  pointed out  that  r e c o ~ l ~ m e n d a t i o n s  concern ing  the  
working and l e i s u r e  t ime  of f l ight  pe r sonne l  were  n ~ a d e  on  the b a s i s  
of t ins  stitdy. V. Z. 



A69-32936 * 
E F F E C T  O F  A "FRACTIONAL" REGIME O F  DAILY ACTIVITY ON 
THE HUMAN ORGANISM UNDER CONDITIONS O F  RELATIVE 
ISOLATION [vLIIANIE NA ORGANIZM CHELOVEKA "DROBNOGO" 
I<EZHlhlA SUTOCHNOI DEIATEL'NOSTI V USLOVllAICH OTNOSITEL' 
NO1 IZOLIATSII]. 
B.  A. Dushkov, A. N. Zolohtkhin,  A. V. Korobkov,  and F .  P. 

' Koslx~olinskii .  
I < o s l l l l c h e s i i a i a n a ,  vol .  3 ,  M a r . - A p r .  1969, 
p .  35-40. 11 r e f s .  In Russ ian .  

Study of the genera l  condit ions,  ca rd iovascu la r  s y s t e m ,  neuro-  
~ ~ ~ u s c u l a r  ac t iv i ty ,  and m e n t a l  f i tness  of a g roup  of s i x  sab jec t s  
p e r f o r m i n g  v a r i o u s  phys ica l  a s s i g n ~ u e ~ l t s  and mental  t e s t s  accord ing  
t o  p r e s c r i b e d  a c t i v i t y / r e s t  schedu les  dur ing  a seven-day  confine-  
m e n t  i n  a sea led  c h a m b e r  in a s e r i e s  of four  e x p e r i m e n t s .  The t em-  

p e r a t u r e  ranged f r o m  21 t o  23. b°C, the  humidity v a r i e d  be tween  45  
and 70y0, the  composit ion of the a i r  w a s  main ta ined  within a hygienic 
s t a n d a r d ,  the  noise l eve l  w a s  not above 60 to  65 dB,  and the  i l lumi-  

nat ion ranged  f r o m  150 to  170 lux. Suggest ions a r e  m a d e  a s  to  how 

h u m a n  adaptat ion to  such condit ions could be  faci l i tated and the  p e r -  
f o r m a n c e  improved .  V. Z. 

A69-32937 3 
CHANGES IN PRECISE MOTIONS OF PERSONS WITH VARIOUS 

DEGREES O F  PHYSICAL PREPAREDNESS UNDER THE E F F E C T S  
O F  HYPOICINESIA [IZMEKENIE TOCHNYICH DVIZHENII U LITS 
RAZLICHNOI FIZICHESKOI PODGOTOVLENNOSTI P O D  VLIIANLEM 
GIPOICINEZII]. 
A. A. ICorobova and T .  I. Goriunova.  
K o s n ~ i c h e s k a i a  Biologiia  i Mcdi t s ina ,  ao l .  3 ,  M a r . - A p r .  1969, 
p .  41-45, 27 r e i s .  In Russ ian .  

Study of the coordinat ion of motor  act ivi ty ni a group of i ive 
r u n n e r s  and i lve  weight  l i i t c r s  subjected to  10 days  of \led r e s t ,  
by us ing  a r lynamograpl~ic technique. The poss ib le  na tu re  o i  the  
s l a c k e n ~ n g  of the  coordinat ion capaci ty,  obse rved  in the sub jec t s  
a f t e r  this per iod ,  1 s  d i s c u s s e d .  It i s  pointed out  tha t  the  success fu l  
conlplet ion of a physical  assignil lent  alone shoiild not be regardec! a s  
proof o i  n o r ~ m a l  coordinat ion of ~ n o t ~ o n s  under  ex t ren ia l  condit ions.  
F u r t h e r  s tud ies  of th i s  problenx a r e  sugges ted .  V .  Z~.  

A69-32938 = 
COORDINATION O F  HUMAN MOTIONS UNDER INTEKhIITTENT 
E F F E C T S  O F  ACCELERATIONS AND WEIGHTLESSNESS [ICOORDI- 
NATSIIA DVIZHENII CHELOVEICA P R I  PEl<EMEZHAIUSHCIiEMSIA 
VOZDEISTVII PEREGRUZOIC I NEVESOMOSTI]. 
M. A. Cherepakhin.  
ICosmicheskaia Biologiia i Medits ina,  vol. 3 ,  M a r . - A p r .  1969, 
p.  45-49.  8 r e f s .  In Russ ian .  

Study of :he m o t o r  activi*. coordinat ion in inexpt:ricnced s u b j r c t s  
dur ing  jet  flights along Keple r ian  o rb i t s  with acce le ra t ions  of up to 
2 to  2. 5 g ,  l a s t ing  10 to  15 s e c ,  followed by weigh t lessness  f o r  18 to  
25 s e c .  The d i s tu rbance  in m o t o r  act ivl ty coordinat ion,  occurring 

sys te lna t i ca l ly  dur ing  the in i t i a l  seconds  of mcigh t lessncss  and 
g radua l ly  subsiding during subsequent  o r b i t s ,  1s d ~ s c u s s e d .  V .  Z. 

A69-32939 " 
E F F E C T  O F  PROLONGED HYPOICINESIA ON THE RESISTANCE 
OF THE HUMAN ORGANISM TO PHYSICAL STRESS [VLILANIE 
DLITEL'NOI GIPOKINEZII NA USTOICHIVOST' ORGANIZMA 
CHELOVEKA K FIZICHESICOI NAGRUZl<E]. 
B. S. Katkovskii ,  0. A. P i l i avsk i i ,  and G. 1. Smirnova .  
I t o s ~ n i c h e s k a i a  Biologiia i bledi ts ina,  vol. 3, M a r .  - A p r .  1969, 
p.  49-55.  15 r c f s .  In Russ ian .  

Invest igat ion o i  the  phys ica l  f i tness  of a group of 60  young n ~ a l e  
sub jec t s  r e s t r i c t e d  to  62 days  o i  bed r e s t  in a p rone  posi t ion,  with 
o r  without phys ica l  e x e r c i s e s  with a da i ly  e n e r g y  r e q o ~ r e n l c n t  in 
e x c e s s  of  1000 kca l .  P r i o r  to  and a f t e r  the bed r e s t ,  the  sub jec t s  
w e r e  exposed to t r a n s v e r s e  acce le ra t ions  inc reas ing  a t  a r a t e  of 
0 .1  to  0 . 2  g l s e c  to a l eve l  of 12 to  14 g .  A ve loergomcte r  \v~tI l  a 
r a t e  o i  ro ta t ion  of the  peda l s  of 60 to 70 rpln w a s  used  to  determine 

the phys ica l  endurance of the sub jec t s  a f t e r  the e x p r r i n ~ c n t .  Th? 
favorab le  e f fec t  of physical  e x e r c i s e s  during the bed r e s t  on the  
phys ica l  condit ion of the  sub jec t s  i s  noteti. 17, Z .  

A69-32941 # 
A METHOD O F  MEASURING PHYSIOLOGICAL CHARACTERISTICS 
WITH THE AID O F  A DIGITAL COMPUTER [OB ODNOM SPOSOBE 
IZMERENIIA FIZIOLOGICHESKIKH POKAZATELEI  S POMOSHCH'IP 

- E T S V M ~ .  
A. P. Kalinovskii .  
Kosmicheska ia  Biologiia  i Medi t s ina ,  vo l .  3, M a r .  - A p r .  1969, 
p.  60-65. In Russ ian .  

Development of a theore t i ca l  b a s i s  f o r  a digi tal  compute r  p ro -  
g r a m  i n  s tudying var ious  f e a t u r e s  of  physiological  act ivi ty.  The 
diff icul t ies  encounte red  when the Kotel'nikov t h e o r e m  (1956) i s  u s e d  
t o  d e s c r i b e  the  t ime-var ia t ion  of physiological  s igna l s  a r e  noted.  
P r i n c i p l e s  a r e  outlined f o r  the  in te rpo la t ion  o i  mathemat ica l  iunc- 
t ions desc r ib ing  the  t i m e  var ia t ions  of physiological  s igna l s  with 
requ i red  a c c u r a c y ,  us ing  a reduced vo lume of compute r - fed  infor-  
mat ion .  V. z. 

A69-32940 # 
USE O F  A T'IVO-GAS ARTIFICIAL ATMOSPHERE IN MANNED 
SPACECRAFT [0 PRIMENENII DVUICHGAZOVOI ISI<USSTVENNOI 
ATMOSFERY V OBITAEMYKH KOSMICHESKIKH KORABLIAKH]. 
E .  V. Bondarev ,  A. M. Genin, .G. I. Gorv ich ,  M. D. Draguzia,  
V. A. Egorov ,  Iu. N. E lesh in ,  M. P .  E l i n s k ~ i .  0. I<. Eryka lova ,  
Z. N. P a r f e n o v a ,  and V. V. Rassve taev .  
Kosmicheska ia  Biologiia i Medi t s ina ,  vol. 3 ,  M a r .  - A p r .  1969, 
p.  55-59. In Russian.  

P r e s s u r e - c h a n ~ b e r  invest igat ion of the  e f i e c t s  of a 10-hr ex- 
p o s u r e  to  a 405-mm Hg atmosphel.e of n i t rogen  with 45  to 47Ob 
oxygen iollowed by a 4 -hr  cxposure  to  170 m m  Hg o i  p u r e  oxygen 

on  the h e a r t  b e a t  and r e s p i r a t i o n  r a t e s ,  EICG, pu lmonary  venti la-  
t ion,  blood g a s  content ,  and blood alkal i  content  of a group o i  100 
young m a l e  sub jec t s .  The invest igat ion w a s  designed to  s imula te  
the  condit ions exper ienced  by as t ronau t s  dur ing  ex t raveh icu la r  
act ivi ty.  An ana lys i s  of the r e s u l t s  ind ica tes  no signif icant  and 
p e r s i s t i n g  changes  i n  t h e s e  functions of the sub jec t s  dur ing  o r  a f t e r  
exposures .  V. Z .  

A69-32942 # 
PHAGOCYTIC ACTIVITY AND CERTAIN CHARACTERISTICS O F  
THE CARBOHYDRATE METABOLISM IN NEUTROPHILS O F  MEN 
EXPOSED TO AN ATMOSPHERE WITH INCREASED OXYGEN 
CONTENT [FAGOTSITARNAIA AKTIVNOST' I NEJCOTORYE POICA- 
ZATELI  UGLEVODNOGO OBMENA NEITROFILOV U LIUDEI, 
NAKHODIVSHIICHSIA V ATMOSFERE S POVYSHENNYM SODERZHA- 
NIEM KISLORODA]. 
A. S. Kaplanskii ,  G. N. Durnova.  I. R. ICalinichenko, V. V. 
Por tuga lov ,  and N. A. Agadzlianian. 
Kosmicheska ia  Biologiia i Medi t s ina ,  vol .  3 ,  M a r .  -Apr .  1969, 
p. 65-68. 23 r e f s .  In Russ ian .  

Study of the phagocytic activit). and ca rbohydra te  n le tabo l i sm 
i n  the  p e r i p h e r a l  blood neutropli i ls  o i  a g roup  o i  f o u r  p e r s o n s  ex-  
posed f o r  10 o r  14 days  to  an a tmosphere  of 53 o r  40% oxygen, r eqpec-  
t ively.  A p r o g r e s s i v e  suppress ion  of the  phagocytic  act ivi ty 1s 

es tab l i shed  i n  both sub jec t s  exposed to a n  a t m o s p h e r e  of 53% oxygen,  
while  no  such symptoms  \\-ere es tab l i shed  i n  one of the two s u b j e c t s  
cxposed to an a tmosphere  with 40'5 oxygen. An ana lys i s  of the  c a r -  
bohydrate m e c h a n i s m  in the blood of the sub jec t s  ind ica tes  that  d i s -  
o r d e r s  in the neutrophil  energy  exchange ,  r a t h e r  than a glycogen 
deficiency,  a r e  the bas ic  c a u s e  of the phagocytic  act ivi ty suppress ion  
dur ing  hyperoxia.  V. Z .  

A69-32943 # 
CONVEYER GROWING O F  CARROTS BY THE AEROPONlC h4ETHOD 
[ICONVEIERNOE VYRASHCHIVANIE MORICOVI SPOSOBOM AERO- 
PONIKI]. 
E .  V. Lebedeva ,  L.  V. D m i t r i e v a ,  M. V. Vi l ' i ams ,  and V. IM. 
Simonov. 
Kosmicheska ia  Biologiia  i M e d ~ t s i n a ,  vo l .  3 ,  M a r .  - A p r .  1969, 
p. 69,  70. In Russ ian .  

Brief  desc r ip t ion  of a n  exper iment  i n  which a total  oi  432 c a r r o t  
p lan t s  w e r e  g rown dur ing  a pe r iod  o i  374 d a y s  on a n  a r e a  oi  1 in2 i n  
a conveyer - type  ae roponic  a s s e m b l y  based  on a p r inc ip le  proposed 
by  Artsikhovskij  in 1910. A total  of 90 c r o p s  of 90-day old p lan t s  
w e r e  h a r v e s t e d  over  a per iod  of  270  d a y s .  The to ta l  y ie ld  of t u b e r s  



w a s  9 kg  f o r  a  vege ta t ion  p e r i o d .  The p e c u h a r  n~orp l io log ica l  
f e a t u r e s  found in  ca l - ro t  p l an t s  grown by th i s  teclinique a r e  d i s c u s s e d  

v. 2. 

A69-32944 * 
OCCURRENCE O F  CHROMOSOEvlE REARRANGEMENTS IN THE 
CORNEAL EPITHELIUM O F  MICE DURING PROLONGED GENERAL 
GAMMA IRRADIATION [VOZNIKNOVENIE IUIROMOSOMNYICH 
PERESTROEK V E P I T E L I I  ROGOVITSY MYSHEI P R I  OBSHCHEM 
PROLONGIROVANNOM y-  OBLUCHENII]. 
T .  M. Znkhhaia,  B. A. h la rke lov ,  and N .  A. Popova.  
Kos~ l? iches l<a ia  Biologi ia  i  Mr t l i t s ina ,  vol .  3 ,  ,Mar.-Apr.  1969, 
p .  71, 72. In Russ ian .  

Study o i  the occur re i l ce  of c l ~ r o n ~ o s o m e  r e a r r a ~ g e ~ i i e n t s  i n  the 
c o n i c a l  ep i the l iu tn  of a  group o i  350 white  adul t  ~ n i c c  exposed  f o r  
0. 002, 0. 003,  0. 009,  and 20 h r  ove r  p e r i o d s  of up t o  170 d a y s  t o  
g a m m a  rad ia t ion  i r o l n  a  c o b O  s o u r c e .  Di s t inc t  c h r o m o s o m e  a b e r r a -  
t ions  m e r e  e s t ab l i shed  only when the r ad ia t ion  dose  was  75  r o r  h i g h e r .  

v. z. 

A69-32967 
EXOBIOLOGY: THE SEARCH FOR EXTRATERRESTRIAL L I F E ;  
AMERICAN ASTRONAUTICAL SOCIETY AND AMERICAN ASSO- 
CIATION F O R  T H E  ADVANCEMENT O F  SCIENCE, SYMPOSIUh4, 
NEW YORlC, N. Y . ,  D E C E M B E R  30, 1967, PROCEEDINGS. 
E d i t ~ d  by M.  M. Fremxdlich ( C u t l e r - H a m m e r ,  Inc . ,  A i rborne  . 
l n s t r i i rn rn t s  L a b o r a t o r y  Div. ,  D e e r  P a r k ,  N. Y. ) and  B .  M. Wagner  
(Co lumbia  Univc r s i ty ,  Co l l ege  o i  P h y s i c i a n s  and  Surgeons ,  New 
Yorlc, N . Y . ) .  
T a r z a n a ,  C a l i i . ,  A m e r i c a n  As t ronau t i ca l  Society (AAS Sc ience  and 
Tpchnology S c r l r s .  Vo lume  19), 1969. 183 p. 
X,lrmbcrs ,  $7. 35; non inembers .  $9. 75. 

COsTENTS: 
INTRODUCTION. M. M. F reund l i ch  ( C u t l e r - H a m m e r ,  I n c . ,  

D c r r  P a r k ,  3 .  Y .  ) and B. A,l. Wagncr (Co lumbia  Univcrsi ty ,  New 
York,  A1.Y.) ,  p .  i s ,  x .  

i . n o s ~ - ~ i . ~ : s  I N  s o ~ , i \ i i  sl-s~r':xr ~ : z o n i o i . o c . v .  c .  s a p a n  
(Cori1c.11 Uii iversi ty ,  I tha ra ,  N.  Y. I ,  p .  1-11. [See A69-32968 17-04] 

AUTOMATED MICROBIAI, hIETABOLISM LABORATORY. 
G. \ I .  Levin  ( B i o s p l i e r ~ c s  Rcsca rch ,  l n c . ,  Washington,  D. C.  I ,  
12. 13-28, [See Ah?-329o9 17-05] 

L I F E  DETECTION TECHNIQUES. R. S. Young (NASA, Washing-  
ton,  D .  C .  ), p. 29-35. [Sec  A69-32970 17-05] 

TECHNIQUES O F  INTERSTELLAR COMMUNICATION. E .  M. 
l i a f n e r  ( R o c h e s t e r ,  Un ive r s i ty ,  Rochcs tc r ,  N. Y. ), p .  37-62. [See 
A69-32971 17-30] 

T H E  ORIGIN O F  l1ICROBIAL L l F E  ON EARTH AND I T S  
1hlPI.ICATIONS FOR EXTRATERRESTRIAL FORMS. H.  D. I senberg  
(1,oiig Islaiid .Te\vlsl~ H o s p ~ t a l ,  N r n .  Hydc P a r k ;  New York,  S t a t e  
Uii ivcrsi t ) - ,  Brookl) i i ,  N. Y. 1, p .  63-95. 34 r e f s .  [See A69-32972 
17-04] 

BIOCHEhlICAL BASES F O R  L I F E  IN EXTRATERRESTRIAL 
ENVIRONMENTS. W .  Vishn iac  ( R o c h e s t e r ,  Un ive r s i ty ,  Roches te r ,  
N .Y.  ), p .  97-116. 5 r e i s .  [ s e e  A69-32973 17-04] 

SOCIOLOGICAL ASPECTS O F  EXOBIOLOGY. B. M. Wagner  
(Co lumbia  Uni~re r s i t ) - ,  Nvl..r Yo,-k, N. Y .  ), p. 117-130. [ s e e  A69- 
32971 17-31] 

DISCUSSlONS, p. 131-172. 

A69-32968 
FROSTII<I<S li\: 501,AR 51 S-ri,..\l i~:XOI?lOl.OC;Y. 
C a r l  Sagan  ( C o r n e l l  Un ive r s i ty ,  C e n t e r  f o r  Radiophysics  and  Space  
R e s e a r c h ,  Itliaca, N. Y. I .  
IN: EXOBIOLOGY: T H E  SEARCH F O R  EXTRATERRESTRIAL 
L I F E ;  AMEIUCAN ASTRONAUTICAL SOCIETY AND AEvlERICAN 
ASSOCIATION F O R  THE ADVANCEMENT O F  SCIENCE, SYM- 
POSIUM, NETV YORIC, N. Y . ,  DECEMBER 30, 1967, PROCEEDINGS. 
[A69-32967 17-04] 
Ed i t ed  b y  A?. h4. F r e u n d l i c h  and  B .  M. Wagner ,  
T a r z a n a ,  C a l i f . ,  A m e r i c a n  As t ronau t i ca l  Soc ie ty  (AAS Sc ience  and  
Teclinology S e r i e s .  Voliinle 19). 1969, I>. 1-11. 

B r i c I  s u r v e y  o i  tlie phys ica l  env i ro l lme i~ t s  and poss ib lc  exo-  
biological  i n t e r e s t  of t h e  m o o n  and p lane t s .  The  s u r f a c e s  of 

M e r c u r y  and thc  moon a r e  probably t o o  hos t l i e  i o r  indlgeiious l i i c ;  
t h e i r  s u b s u r f a c e s  a r c  m o r e  c l ement ,  but  t h e r e  e x i s t s  no apparen t  
e n e r g y  s o u r c c  to d r ive  a n  ecological  s y s t e m .  L o c a l e s  of part icula2 
exobiological  i n t e r e s t  a r e  the  l o w e r  clouds o i  Venus and Jup i t e r ,  
and  aqucous n ~ i c r o e n v i r o n i ~ ? e i ~ t s  of M a r s .  T h e  fundamenta l  s ign i f l -  
cai ice of exobiology f o r  biology - xvhatever t h e  ou tcome  o i  o u r  
s e a r c h e s  f o r  l i f e  - i s  e x t r e m e l y  g r e a t .  (Author )  

A69-32969 * 
AUTOA4ATED RIICROBIAL METABOLISM LABORATORY. 
Gi lbe r t  V. Lev in  ( B ~ o s p h e r i c s  R e s e a r c h ,  I n c . ,  Washington, D. C.  ). 
IN: EXOBIOLOGY: THE SEARCH F O R  EXTRATERRESTRIAL 
L I F E ;  AMERICAAT ASTROjNAUTICAL SOCIETY AND AMERICAN 
ASSOCIATION FOR THE ADVANCEMENT O F  SCIENCE, SYM- 
POSIULI, NEIV YORIC, N . Y . ,  DECEMBER 30, 1967, PROCEEDINGS. 
[A69-32967 17-04] 
Ed i t ed  b y  M. M. Freund l i ch  and B. h4. Wagner .  
T a r z a n a ,  Ca l i i . ,  A m e r i c a n  A s t r o ~ i a u t i c a l  Soc ie ty  (AAS Sc ience  and 
Technology S e r i e s .  Volume 19), 1969, p .  13-28. 
NASA-supported r e s e a r c h .  

Desc r ip t ion  of s i x  e x p e r i m e n t s  t o  de tec t  e x t r a t e r r e s t r i a l  l i f e  
th rough  m e a s u r i n g  m e t a b o l i s n ~  and g rowth  in  p lane ta ry  s u r f a c e  
m a t e r i a l ,  which a r e  now being in teg ra ted  into a  s ing le  au tomated  
l a b o r a t o r y .  The  exper in len t s  m o n i t o r  uptake of r ad ioac t ive  s u b -  
s t r a t e s ,  pho tosyn thes i s  of me tabo l i ca l ly  d e r i v e d  rad ioac t ive  ca rbon  
dioxide,  photosynthesis  th rough  f ixat ion and e n r l o g ~ n o u s  r e s p i r a t o r y  
r e l e a s e  of l age led  gaseous  c a r b o n  dioxide,  uptake o i  phosphate f r o m  
solut ion,  incorpora t ion  of l abe led  su l fa t c ,  and the  p r e s e n c e  and 
product ion of adenosinut l . iphosphate.  E a c h  of the, e x p e r i m e n t s  wi l l  
c o n s i s t  of a  t e s t  and inhibi ted con t ro l .  The  p r inc ipa l  s c n s o r ( s )  wil l  
h c  a  s h a r e d  rad ia t ion  d e t e c t o r  a n d / o r  a  pho tomul t ip l i e r  tube.  
Secondary  s e n s o r s  wil l  m e a s u r e  pH, t e m p e r a t u r r ,  and oxygrn in 
t h e  c u l t u r e .  The  s e n s o r s  \i,ill a l s o  b e  used  t o  m e a s u r e  bacl iground 
radiatiol?, ambien t  Ilght intensi ty,  s u r f a c e  pH, a t m o s p h e r i c  oxygen, 
so lub le  phosphate in  tlie s u r f a c e  m a t e r i a l ,  and ambien t  t ? m p e r a t u r c  
a t  the  so l id -a tmospher i c  i n t e r f a c e  of t h e  planet .  E x p e r i m e n t a l  d a t a  
obtained in  the  l a b o r a t o r y  and i n  the f ie ld a r e  p r e s e n t e d .  (Author )  

869-32970 * 
L I F E  DETECTION TECHNIQUES. 
R ichard  S. Young (NASA, TVashington, D. C .  ). 
IN: EXOBIOLOGY: THE SEARCH F O R  EXTRATERRESTRIAI.  
L I F E ;  AI'vIERICAN ASTRONAUTICAL SOCIETY AXD AMERICAN 
ASSOClATION FOR THE ADVANCEMENT O F  SCIENCE, SYh1- 
POSIUM, NEW YORK, N.Y. ,  DECEMBER 30, 1967, PROCEEDIXGS. 
[A69-32967 17-04] 
Ed i t ed  b y  M. M. Freund l i ch  and  B .  3.4. Wagner .  

T a r z a n a ,  Ca l i i . ,  A m c r ~ c a n  Astroi iaut ical  Society (AAS Sc ience  and 
Teclino1og)- Ser ies .  \'olun?e I?) ,  lCi69, p. 29-35. 

Discussiol i  of the r a t i o i ~ a l e  i o r  l i i e  detect ion,  including t h e  
reasons  f o r  the  approacl ics  tha t  a r c  t aken .  The  p r o b l e n ~  o i  de tec t ing  
l i i e  on an e s t r a t e r r c s t r i a l  body r e q u i r e s  s o m e  d e g r e e  of e s p e r i -  
m c n t a l  s o p h ~ s t i c a t l o n .  Tlic sliigle long-shot  espc-r imcnt  i s  c o n s ~ d e r e d  
unlikely t o  p roducc  ui i t~quivocablc da ta ,  s o  tha t  a mul t ip lc  expcr in icn t  
approach  i s  r ecornmandcd .  A d i scuss io l i  1s presented o i  t h e  t ) -pes 
of e x p e r i n ~ e n t s    no st l ikely t o  p ra r i i~ce  d a t a  interpretable a s  a  fiinc- 
t ian o i  l i f e  p r o c e s s e s .  T h e s e  expcrl lnei l ts  include c l i c ~ u i c a l  analysc.5, 
i d e n t i i i c a t ~ o n  of metabolic act ivi ty aiid evidence f o r  growth and 
r e p l i c a l i o i ~  at  the  n ~ o l r c u l a r  a n d l o r  c e l l u l a r  l evc l .  All oi  t h c s e  
e x p c r i n i e ~ i t s  a r c  cons ide red  in the light of thc r e a l i t i e s  o i  p l a n e t a r y  
m i s s i o n  capabil i ty .  A d i s c u s s i o i ~  i s  o f f c r r d  concern ing  the p rob lcn i s  
o i  in t eg ra t ing  such v a r l r d  e x p e r i m e n t s  into a s ing le  n iu l t ipu rpos t~  
l a b o r a t o r y  concept .  (Autlior I 

A69-32972 
THE ORIGIN O F  MICROBIAL L I F E  ON EARTH AND ITS  Ih lPLICA-  
TIONS FOR EXTRATERRESTRIAL FORMS. 
Henry  D. I s e n b c r g  (Long I s l and  Jewish  Hospital ,  Dcpt .  o i  L a b o r a -  
t o r i e s ,  New Hyde P a r k ;  New York,  S ta t e  Univ r r s i ty ,  Do\vnsta(r 
Meclical C c n t r r ,  Brooklyn,  N. Y .  ). 



IX: EXOBIOLOGY: T E E  SEARCH FOR EXTRATERRESTRIAI,  
L I F E :  Ah,lERICAN .4STRONAUTICAI, SOCIETY AND AMERICA?? 
ASSOCIATION FOIi  THE ADVANCEhKliT cii" SCIEKCE, SYkl- 
POSIUkl, NEW YORI<, N. Y . ,  DECEMBER 30, 1')6?. PROCEEIIISGS. 
[ ~ 6 9 - 3 2 9 6 7  17-04] 

Edited by  M.  M. Freund l ich  and B. M. IVagner. 
Taraana ,  C a l i f . ,  A ~ n e r i c a n  As t ronau t ica l  Society (AAS Science and 
Technology S e r i e s .  Volume 19), 1969, p.  63-95.  34 r e f s .  

Discuss ion  of va r ious  poss ib le  pa ths  leading f r o r i  p reb io t i c  
o rgan ic  molecu les  to  the  f i r s t  living t e r r e s t r i a l  f o r ~ l i s  and of  tile 
poss ib le  t r anspor ta t ion  of se lec ted  n ~ i c r o o r g a n i s n ~ s  to o the r  p lane t s  
f o r  ini t iat ing m i c r o b i a l  l i fe .  T h e  need  f o r  in fo rmat ion  on a t m o -  
s p h e r i c  and p lane t  s u r f a c e  composit ion,  a s  we l l  a s  on c l imat ic  
va r ia t ions ,  i s  s t r e s s e d  f o r  the p r o p e r  select ion of compounds un- 
equivocally m i c r o b i a l  and  t a i lo red  to the spec i f i c  r e q u i r e m e n t s  of 
e a c h  planet .  Care fu l ly  se lec ted  m i c r o o r g a n i s m s  can be  seeded  
on such  e x t r a t e r r e s t r i a l  bodies to  ini t iate  a  sequcncc  of even t s  
\vIvich,whenproperly ministered and supplemented,  m a y  lead  to 
condit ions permitting the u s e  of a  planet 's  r e s o u r c e s .  2 . W .  

A69-32973 
BIOCHEMICAL BASES FOR L I F E  IN EXTRATERRESTRIAL EN- 
VIRONMENTS. 
Wolf Vishn iac  (Roches te r ,  Universi ty,  Dept. of Biology and Space 
Sc ience  Cen te r ,  Roches te r ,  N. Y. ) .  
1N: EXOBIOLOGY: THE SEARCH FOR EXTRATERRESTRIAL 
L I F E ;  AMERICAN ASTRONAUTICAL SOCIETY AND AMERICAN 
ASSOCIATION FOR THE ADVANCEMENT O F  SCIENCE, SYM- 
POSIUM, MEW YORIC, N.Y. ,  DECEMBER 30, 1967, PROCEED-  
INGS. [A69-32967 17-04] 
Edited by hi;. h4. F reund l ich  and B. &I. Wagner.  
Tarzana ,  Calif . ,  A l u e r i c a ~ l  As t ronau t ica l  Society (AAS Science and 
Techilology S e r i e s .  Volume 19), 1969, p .  97-116. 5 r e f s .  

Discuss ion  of e lec t ron  t r a n s p o r t  a s  the  s o u r c c  of e n e r g y  f o r  any 
living o r g a n i s m s  in any environment.  Th i s  e lec t ron  t r a n s p o r t  may  
be  ini t iated by tlie absorp t ion  of r ad ian t  energy,  o r  by reducing a 
su i t ab le  e lec t ron  accep tor  a t  the  expense  of oxidizable m a t e r i a l .  It 
i s  shown tliat, i n  o r d e r  f o r  a  population to  t h r i v c  in a  p a r t i c u l a r  
cnvironnlcnt ,  many  blochemica1 types  m u s t  coopera te  t o  ba lancc  t h r  
chenlical  events  which fuel  t h e i r  physiological  ac t iv i t i e s .  The  e a r t h  
sys tem,  in which osygen ac t s  a s  the  n la jo r  inlportant  e lec t ron  buffer ,  
by g i v i n ~  up e l e c t r o n s  in photosynthesis ,  and accepting e lec t rons  in 
resp i ra t ion ,  i s  d i s c u s s e d ,  and  b a l a ~ l c e d  systelvls f o r  o the r  environ- 
m e n t s  a r e  pos tu la ted .  B .  11. 

A69-33007 
ANALOG STUDIES O F  THE HUMAN SYSTEhiIC ARTERIAL TREE. 
Nicolaas \Veste?'l~of, F reder i l i  Bosman ,  Corne l l s  J. de  V r i e s ,  and 
Abrahan l  hroordergraaf  (Pelms).lvania, Univers i ty ,  Moore  School of 
E lec t r i ca l  Eng ineer ing ,  Dept. of B~oimedica l  Engineering, Ph i la -  
de iph ia ,  P a . ) .  
Journa l  of B iomechan ics ,  ao l .  2 ,  blay 1969, p .  121-143. 50 r e f s .  
R c s e a r c h  supportcd by thc IVashington H e a r t  Associat ion;  PHS 
Gran t s  No. HE-10330: No. H-7383;  No. GIvI-10985; Cont rac t  
No. FA-2021. 

Design,  cons t ruc t ion ,  and evaluat ion of a l i n e a r  pass ive  mode l  
of the human  s y s t e m i c  a r t e r i a l  t r e e .  The performance of th i s  e lec -  
t r i c a l  mode l  i s  conlpared extensively to i t s  r e a l  coun te rpar t  in the 
a r e a s  oI ~ ~ i a g m t u d e  and p h a s e  of input impedances ,  wave t r a v e l  
(ampli tude and p h a s e  of p r e s s u r e  ha r rnan ics )  along the a o r t a ,  and 
wave shapcs  of p r e s s u r e s  and f lows a t  d i f fe ren t  locat ions.  These  
c o ~ ~ ~ p a n s o n s  d e m o n s t r a t e  that  the mode l  behaves v e r y  inuch l ike  
t h r  r e a l  s y s t c m .  A s e r i e s  o i  r e f inements  i n  the  lnodeliilg of a  s h o r t  
segmcnl  of a r t e r y  i s  d i scussed :  although these  re f inements  help to  
obtain be t t e r  a g r e e m e n t  with rea l i ty ,  none h a s  a  n ~ a j o r  e f f ~ c t  on  the 
behavior  o i  the n?otlcl a s  m e a s u r e d  c l o s e  t o  tlie h e a r t .  Reflect ions 
play a m a j o r  r o l e  i n  de te rmin ing  the behavior  of the s y s t e ~ i i  and 
occur  a t  a l l  b r a n c h  points .  The l a r g e s t  ref lect ion coef f i c ien t s  a r c  
found a t  the pe r iphery .  These  reflection coef f i c ien t s  r e s u l t  n ~ a i n l y  
f r o m  the a rch i t ec t i t r e  of the  a r t e r i a l  t r e e .  It i s  shoxm how the  
n a t u r e  of the input  impedance  and wavc t r a v e l  p a t t e r n  can  be es- 
plainer1 i n  t e r m s  of t h e s e  re f l ec t ions .  The  inpxit impedance  and 
wave t r a v e l  in l a r g e  v e s s e l s ,  f o r  f requenc ies  l a r g e r  than 2 c p s ,  
a r e  l a rge ly  d e t e n n i n c d  by the  c h a r a c t e r i s t i c s  of thcse  v e s s e l s  

tlieiiiselves and not by tlie load. Th i s  i s  nlainly due to the arcl i i tec-  
tu re  of t h r  s y s t e m .  Al tc ra t iuns  i n  p e r i p h e r a l  r e s i s t a n c e  a f fec t  the 
input  i n ~ p c d a n c e  of the  s)-stern only f o r  a c ry  low f requenc ies ;  the 
s a n ~ e  holds i o r  viave t r a v e l  in the  a o r t a  - the high f r e ~ ~ u e n c i c s  a r e  

v i r tua l ly  incic,pendrnt of the pe r iphera l  resistance. Some cl inical  
s t a t c s  a r e  s ~ n m l a t c t l  and d i scussed .  (Author )  

A69-33008 
TOlVARDS A STRESS CIUTEIUOY O F  INJURY - ;iK EX,\LIPLE ITi 
CAUDOCEP1IAL.AD ACCELEi&\TION. 
Y .  1Cing L iu  ( k l i c l i ~ ~ a n ,  Univers i t ? ,  Uept .  o l  E l i g ~ n e c x i l : ~  h,Icchanics 
Allii r i r h o r ,  Mich.  ) .  
Joiiriial of  B io i~~uc i iz in lcs ,  vol .  2 ,  Ma) 196'1, p .  145-149, 12 r v t s .  

P H s  G ~ . a n t  No. UI-00025-02. 
Ana lys i s  of va r ious  mode l s  to  obtain a s t r e s s  criterion oi 

injury f o r  pi lots  siibjectnd io high a i c e l e r a t ~ u i ~ .  It i s  iound that  the 
u s u a l  specif icat ioi i  o i  acceleration ( ln  niinibcr o i  8 ' s )  a s  the injul.y 
criterion in the bled)-namic resl-ionsc u i  the hun l sn  body to vibl.atloli 
and/ol .  sliocl< i s  quite mislcadini :  ii not in\-alld. i i i i  i n ju l .y  c r i t e r i o n  
based on s t r c s s  ( o r  s t r a i n )  i s  p roposed  and siiov,ii to lia\.e the potcii- 
t i a l  of d e c i d ~ r i g  urhcre,  wllcii, a n d  llow inju1.y i s  sus ta ined .  An  
e s a n ~ p l e  i n  pi lot  eject ion i s  used f o r  i l l i ts t rat ion.  G . R .  

A69-33009 * 
A DISCUSSION O F  THE PROBLEMS O F  IIESTRAlNT IN E X P E R I  
MENTAL INVESTIGATIOKS O F  ACCELERATION INJURY. 
Donald J .  S a s s  (Katiolial Naval Medical  C a n t e r ,  Nav=tl Modical  
R c s e a r c h  Ins t i tu te ,  Be thcsda ,  Md. ). 
Ju~,l.na.i o i  B ~ o i n e c h a n l c s ,  vol .  2 ,  May 1969, p .  157-162. 13 r e f s .  
NASA Cont rac t  No. R-10. 

D i s c u s s l o i ~  ui  p r o b l e ~ n s  of rest i -aint  that  a r e  encountered in 
e s p e r i n ~ e n l a l  s tud ies  o f  in ju ry  due to acr .clerat ion.  I ~ ~ j ~ i r y  and 
r e s t r a i n t  a r c  d i s c u s s e d  In  thc context  of c s p e r ~ m e n t a l  injur)- s t i idles .  
A wate r  i , ~ x m e r s i o i i r e s i ~ - a i n t i s  described vihlch h a s  heen used  in an 
iiivestigation of lung in j~xry  in c a t s  diic to iiitense \vliole body v ib ra -  
t ion.  I t  i s  found that  r e s t r a i n t  is a n  es t ren le ly  in lpor tan t  iactor- iii 
a n y  e x p e r i m e n t a l  study o i  in ju ry  i r o m  a c c e l e r a t i o n .  The  wate r  i m -  
m e r s l o n  ~ . e s t r a i r i t  a f i o r d s  a  s i i ~ > p l c  solut lon to the  basic p r o b l a ~ l i s  
d i s c u s s e d .  G.  1:. 

A69-33168 
E F F E C T  O F  DIPHENIDOL AND PROCIILOIIPERAZINE OX SEMI- 
CIRCUIAR CAXAL FUNCTIOK IN h'1AX. 
A .  3.  Henson (Royal  A i r  F o r c e ,  Inst i lute  o i  Aviat ion Medicine,  
Fa rnborough ,  H a n t s . ,  England).  
Acrospacc  Medicin-, vol. 10,  J n n r  1969, p .  589.595. 29 r e f s .  

In a douille-blind c r o s s - o v e r  t r i a l ,  12 s i ib j rc i s  were  g i v m  by 
n io i~ th ,  riiphrnidol (30 in#), p l . u < l ~ l o l - p r ~ . a i i n t  (I0 i i ~ g ) ,  o r  a n  i n e r t  

substance,  90 m i n  be fore  ro ta t iona l  t e s t s  w e r e  p e r f o r m e d .  N ~ i t h e r  
drug producer1 a s ignif icant  change in the sensa t ion  cupulogram, in 
the decay  o i  subject ive angu la r  veloci ty and of nys tagmus  follo\ving 
60°/sec i rnpulscs,  o r  in subject ive e s t i ~ n a t e s  of angu la r  d i sp lace -  
m e n t  (20-100° in l e s s  than 4 s e c ) .  However,  sub jec t s '  o v e r a l l  a s -  
se i sxncn t  of the intensi ty of the i r  sensa t ions  of turning obtained a t  
the end of e a c h  tps t  s e s s i o n  was  signif icantly reduced  by dipllenidol. 
The f a i l u r e  of the d r u g s  to  a l t e r  evoked vest ibi i lar  r esponses  a t  dose 
I rve l s  which gave s ign i f i can t  s ide  e f fec t s  (d ry  mouth with diphenidol 
and d r o w s i n e s s  with p roch lorperaz ine )  s u g g e s t ~ d  that  the i r  s i t e  of 
ac t ion  w a s  o the r  than on thc p r i l u a r y  v r s t ibo la r  p ro jec t ions .  

(Author)  

A69-33169 
EVALUATION O F  HEAD PROTECTION IN AIRCRAFT. 
Channing L .  Ewing (U. S. Naval Aviation Medical  Cen te r ,  Aerospace  
Medical  Inst i tute ,  Pensaco la ,  F l a . )  and A. M a r s h a l l  I rv ing  (U.S.  
Naval  Aviation Medical  Cen te r ,  Aerospace  Medica l  Inst i tute ,  
Pensaco la ,  F l a . ;  Dayton T .  Brown, I n c . ,  Bohemia,  N. Y. ) .  

(Aerospace  hledical  Associat ion,  Annual Scientif ic  Meeting, 38th, 
Washington, D .  C . ,  A p r .  10.13, 1967. ) 
Aerospace  Medicine, vol .  40 ,  J u n e  1969, p .  596-599.  7 r e f s .  



Discuss ion  of t h e  deve lopment  of t e s t  me thods  f o r  evaluat ing 
h e a d  p ro tec t ion  d e v i c e s .  Impac t  p ro tec t ion  i s  t h e  s i n g l e  m o s t  
inipol.tant functloii of a  c r a s h  he lme t .  T e s t  ~ l ~ e t h o d s  f o r  e v a l u a t ~ o n  
o f  the  p ro tec t ion  p rov ided  by a i r c r a f t  c r a s h  h e l m e t s  against  I lnpacl  
shou ld  include m e a n s  f o r  de te rmin ing  tlic i n ~ p a c t  ul t l rnate  p ro tec t ive  
capab i l i ty  of t h e  lirlxiiets and of the  effects  of d i f f e ren t  t y p e s  of  
i m p a c t .  Tes t ing  of he in le t  corilponents on a  s t a t i s t i ca l  b a s i s  was  
i.valualed a s  a  p o s s i b l e  s c r e e n i n g  method .  Tlxc worlr conducted h a s  
\x.lde appl icat ion in the  devcloprnent ,  evaluat ion,  and adoption o i  l e s t  
mpthocis and p e r f o r m a n c e  s p c c i f ~ c a t i a n s  f o r  a v i a t o r ' s  c r a s h  h e l n ~ e t s ,  
a s  well  as in the  di,velopmeiit and evaluat ion of the  h e h n e t s  t h e n -  
s c l v i ~ s .  G. R. 

A69-33170  
GASTRIC BLOOD FLOIV AND ITS  DISTRIBUTION DURING 
RESTRAINT.  
R i c h a r d  F. Edlich,  Lu i s  Urdane ta ,  and C a r l  Hansen  (ivlinnesota, 
Un ive r s i ty ,   medical School ,  Dept. of S u r g ~ r y ,  Minneapo l i s ,  Minn.  ). 
A e r o s p a c e  Medic ine ,  vol .  40, June  1969, p .  600-602.  

G a s t r i c  blood f low a n d  i t s  d i s t r ibu t ion  w e r e  detel .mincd in  con-  
t r o l  a n i n ~ a l s  and  dogs undergoing r e s t r a i n t  by the 8 6 ~ b  c l e a r a n c e  
t echn ique .  The  g a s t r i c  pe r fus ion  r a t ?  of the r e s t r a i n e d  a n i m a l  n-as 
s ign i f i can t ly  lower  than the g a s t r i c  pe r fus ion  r a t ?  of the c o n t r o l s .  
T h e  reduc t ion  i n  tlir g a s t r i c  pe r fus ion  r a t e  a i  thc c x p r r i m r i i t a l  
g r o u p  m a y  be a  consequence  of a s ignif icant  d e c r e a s e  in c a r d i a r  
ou tpu t  o r  a  r e s u l t  of an  u n d e t e r ~ ~ ~ i n e d  in te r rue t i i a ry  a f fec t ing  both 
the  h e a r t  and  the g a s t r i c  m i r r o c i r c u l a t i o n .  (Aut l~o  r ) 

A 6 9 4 3 1 7 1  * 
CHANGES IN T O T A L  L E G  VOLUME DURING LOJVER BODY 
NEGATIVE PRESSURE.  
F. S t o r y  M u s g r a v e  (NASA, Manned S p a c e c r a f t  C e n t e r ,  Houston,  
T e x .  ), F r e d  W. Z e c h m a n ,  and Richard  C. Mains  ( l ient i icky,  Uni- 
v e r s i t y ,  Medica l  C e n t e r ,  Dept. of Physio1og)- anrl B iophys ics ,  
Lex ing ton ,  I<y. ). 
(AEROSPACE MEDICAL ASSOCIATION, 1967 ANNUAL SCIENTIFIC 
MEETING,  WASHINGTON, D .  C . ,  APRIL 10-13, 1967,  P R E P R I N T S  
O F  SCIENTIFIC PROGRAM,  p .  219, 220. ) 

A e r o s p a c e  h,ledicine, vol .  40, .June 1969, p. 602-606. 23 r e f s .  
Co l l t r ac t s  No. A F  33(615)-67-C-1370; yo. A F  33(615)-3311. 
[ F o r  a b s t r a c t  see  i s s u e  2 3 ,  page 3955, Access ion  no .  A67-416191 

A69-33172  
ACTION Of '  S E L E C T E I I  DRUGS ON DECOMPRESSION SICI<NESS 
IN RATS. 
P .  B.  Bennet t  and A.  .T. I i rock  (Drfcnce R e s e a r c h  Es tab l i shn len t ,  
Toron to ,  On ta r io ,  C a n a d a ) .  
Aerospace Airdicinv,  vol .  10,  June, lC)b'), p .  607-610. 16 r e f s .  

Carbacho l ,  p ~ . o s t i g m i n ,  adl.cnalin, hyoscine,  do r iden ,  
pl i rnacct in,  a s p i r i n ,  inethei l r ine,  i i lcgimide,  leptazol ,  a lcohol ,  
g a r n n i a - a n l i n o b ~ ~ t \ ~ r i c  a c i d ,  and thiet l iylperazine \\rere a d n ~ i n i s i e r e d  
to r a t s  p r i o r  to c o m p r e s s i o n  wit11 a i r  a1 6 0  f t l m i n  to 13 a t ~ n o s p h e r c s  
absu lu tc  f o r  1 l ~ u u r ,  fo l luwrd  b)- d e c o n ~ p r e s s i o n  a t  4 5  f t l n ~ i n .  The 
anim;i ls  \ v e s e  ohs~ i . \ . e r l  f o r  30 m i n  a f t e r  d e c o i ~ i p r e s s i o n ,  and the 
ni in>bess of r a t s  that  died o r  i l~velopecl  sp ina l  bends nrer? counted.  
C a r b a c h o l ,  do r iden ,  pl,n,acetin, a d r r n a l i n ,  and Ieptaaol  caused  
s ign i f i can t  i n c r e a s r s  in dea ths  o r  sp ina l  b rnds .  M ~ g i m i d e  and  
hyos i i i l e  slio\it,rl a  de f in i t e  t ~ n r l e n c y  to potent iate  d r c o ~ l i p r e s s i o n  
s i c l incss ,  a l though th r  r e s i i l l s  \\?ere no t  s t a t i s t i ca l ly  s ign i f i can t .  
Tht, rrin*inirig d r a g s  had no c f fec t .  T h e s e  ~ .e s i i i t s  a r e  compareri. 
\vith the ac t ion  of th r  s a m e  d rugs  on n i t rogen  n a r c o s i s  and oxygen 
tox i r i ty .  (Author )  

A69-33173  * 
CHROMOSOhlE AxALI'SES O F  GEMINI ASTRONAUTS. 
P. C .  Gooch (Oak Rirlgr K a  'onal  L a b o r a t o r y ,  Biology Dia . ,  Oak 
Ridge ,  Tenn .  ) and C .  A. B e r r y  (NASA, h,lannrd S p a c e c r a f t  C e n t e r ,  
ivlerlical R e s r a r r h  and Opera t ions  D i r e c t o r a t e ,  Houston,  T e s .  ). 
A e r o s p a c e  Medic ine ,  vol .  10, J i ~ n e  l?69,  13. 610-614. 15 r r f s .  
NASA C o n t r a c t  N o .  R-104. 

P r e -  and postf l ight  leulrocyte c h r o m o s o m e  a b e r r a t i o n  a n a l y s e s  
wl.prr r a r r i e d  out  on the Gelmini a s t r o n a u t s .  No l a r g e  r l i r o r n a s o n ~ a l  
e f fec t s  of space f l igh t  were d e m o n s t r a t e d .  The  snlal l  postf l ight  in -  
c r e a s e s  in a b e r r a t i o n  l eve l s  o b s e r v e d  a f t p r  sorne of tlir imissions 
could no t  be c o r r r l a t e d  \\,it11 f l ight  dura t ion ,  i so topr  injection, o r  
ex t raveh icu la r  ac t iv i ty .  (Author )  

A69-33174 = 
VISUAL PERCEPTION BEYOND THE ATMOSPHERE. 
ti. N .  Reynolds (CSAF, A e r o s p a c e  Medica l  Div. ,  A e r o s p a c e  

hf?iiicaI R e s e a r c h  Labora to ry ,  W r i g h t - P a t t e r s o n  A F B ,  Ohio). 
A e r o s p a ~ e  I\lediciiie, vol. 40, June  1969, p. 615-621. 28 r e f s .  

Optical  condit ions beyond the a t m o s p h e r e  inclurle a n  a b s e n c e  
of  r i i f f~ i s r  i l l i i~l i inat ion and tht. p r r s r n c e  of n e a r l y  co l l ima ted  s o l a r  
r a y s ,  r e su l t ing  in  d a r k ,  sha rp ly -de f ined  shado\r,s c a s t  by i l l o ~ l l i -  
natpcl ob jec t s .  Such sllarloms m a y  c o n r e a l  s i i r f accs  a c r o s s  which 
they fa l l ,  t l ~ e s e b y  d i s to r t ing  thr  perceived shape of a n  ob jec t .  The  
e f f e c t s  of t h e s ~  sliadomi 011 o b s c r \ e r  juclgrments o i  ob jec t  shape 
were  sys t rn ia t i ca l ly  inves t iga ivd  us ing  th i r t een  sol id a n d  "p lana r"  
g romel l . i r a l  shapes ,  vienretl under  i o n d i t i o i ~ s  s i i ~ ~ u l a t i n g  s o m e  of 
the i l i a r a c l e r i s t i i s  of  s o l a r  i l l i~mina l ion  in  s p a c e .  R e s u l t s  clemon- 
s t r a t e d  that c e r t a i n  so l id ,  t h ree - r l imrns iona i  ob jec t s  ( c .  g . ,  cube)  
\vili be perceivet i  a s  p l a n a r ,  t ~ v o - d i m e n s i o n a l  s l i ap r s  ( p . g . ,  s q u a r e )  
when sliarlom concea l s  a l l  hiit one s i i s f acc  o i  the o b j r c t .  R e s u l t s  
\I ,CTP a l s o  ubtainctl f o r  percept i ia l  j u d g m r n t i  of o l ~ j e c t  s i z e  and 
d i s t ance  cinrler s i m u l a t r d  space  condit ions.  P r a b l e n ~ s  of v i sua l  
p e r c ~ p t i o n  in s p a r e  a r e  disci isset l  in relat iun to mannet1 space  l l ight  
m a n e u v e r s .  (Aulhor 

A69-33175 
PAINTED HELICOPTER MAIN ROTOR BLADES AND F L I C K E R -  
IXDUCED VERTIGO. 
J a m e s  A.  Bynum ( U . S .  A r ~ m y ,  A e r o m e d i c a l  R e s e a r c h  Labora to ry ,  

F o r t  Ruckcr ,  A i a . )  and John A. S te rn  (Washington Unive r s i ty ,  Dept. 
of  Psychology,  S t .  Louis ,  Mo.  ) .  
Aerospace  Medicine,  vol .  40, June 1969, p .  622.626. 11 r r f s .  

Paint ing the m a i n  r o t o r  b l a d r s  o f  UH-I h e l i c o p t e r s  led to the 
quest ion of the poss ib i l i ty  of  f l i cke r - induced  ve r t igo  i n  fo rmat ion  
f l igh t s  i n ~ o l v i n g  t h e s e  h e l i c o p t e r s .  T\vo e x p e r i m e n t s  were  des igned  
to ans\ver  the ques t ion .  In the i i r s t ,  t h i r ty  s tut lents  and  eight  i n -  
s t r u c t o r s  f lcw in fo r ina t ion  f l igh t s  cons i s t ing  of h e l i c o p t e r s  with 
paiiltecl ro to r  b l a d e s .  I m n ~ e d i a t e l y  fol lowing the f l igh t s ,  t h e i r  sub-  
j ec t ive  r e s p o n s e s  were  obtained and eva lua ted .  In the second e x -  
p e r i m e n t ,  ten s tuden t s  m e r e  s c r e e n e d  f r o n l  a g roup  of th i r ty - seven  
o n  the  b a s i s  o fpsyc l~op l iys io log ica i  data  and subjcctii7e r e s p o n s e s  
to  l abora to ry  pho t i c  s t imula t ion .  Seven  of these  ten then flcm in  
f o r m a t i o n s  while  E E G ,  EOG, and  eye-bl ink data  were  r e c o r d e d .  
Siibjective eva lua t ions  were a l s o  obtained in- imediately a f t e r  l h r  
f l igh t s .  T h e r e  were  no ind ica t ions  in  e i t h e r  exper i luen t  to  ind ica te  
the painted > lades  a s  a s o u r c e  o f  f l i c k e r  ve r t igo .  (Author )  

A69-33176 
hII.:ASL~Rl:hlEXT O F  I:SDOCf:NOUS CARBOX hlOSOSII>i: P ~ < o I I ~ c -  

TIOA- TO DETERMINE T I E  E F F E C T  O F  HIGH +G A C C E L E R A -  
TION ON THE: DESTRUCTION RATE O F  RED C E ~ ~ L S .  
C h a r l e s  A. CoIlnl :~n,  .I?., Gt~iIforcl hl .  I ~ t ~ ~ l l ~ y ,  111, a n d  SicIn~)-  11, 
1 e \ r r e t t ,  Ji.. ( U S A F ,  IYilford Hail I lospi tal ,  1.acklnnd I I F H ;  U S A T ,  

School  of  A e r o s p a c e  I\letlicii?r, Brooks  A F B ,  T e s .  ). 
A e r o s p a c e  Medicine,  ool .  40, J ~ i n c  196'1, p. 627-631. 22 r e f s .  

Tllp data  f ro lu  the Gemin i  4, 5, and 7 s p a c e  f l igh t s  document  
a m e a n  d e c r e a s e  in  red  ce l l  m a s s  of 319 rnil1ilitel.s of r e d  blood 
c e l l s  in  the s ix  a s t r o n a u t s .  T h i s  d e c r e a s e  i s  cons ide re t i  to Ilave 
been  due to ail u n c o i l ~ p e n s a l e d  h e n ~ o l ~ s i s  of unknown c a u s e .  The 
mean l i fe  s p a n  and  f r a c t i o n a l  des t ruc t io i i  r a t e  of the r ? d  ce l l  m a s s  
have bee11 de lenn inc r l  by t l i ~  t rcl lniqur  of incasur ing  c n r l o g e n o ~ ~ s  
ca rbon  monasir ie  be fo re  a n d  a f t r r  the e x p o s u r e  of s u b j e c t s  to  high 
t g .  a c c e l e r a t i o n  f o r c e s .  Rep l i ca te  s tud ies  in n o n n a l  uncentr i fugeri  
sub jec t s  were  c o ~ n p a r e d  to those  in which  cen t r i fuga t ion  \\.as i n t e r -  
posed.  Ana lys i s  of v a r i a n c e  of r ep l i ca te  s t~ ic l i r s  i i l d i ca tes  tha t  c r n -  
trifiigation prodi lces  a  s ignif icant ly l a r g e r  va r i a t ion  in  r ep l i ca t ion  
\\,hen conlparpd to c o n t r o l s .  These  data  a r e  r o m p a t i b i r  n,ith the 



hypothes i s  that high tg, acce le ra t ion  i o r c e s ,  comparab le  to those  
exper ienced  in assoc ia t ion  wi th  ex i t  and r e e n t r y  f r o m  orb i t a l  s p a c e  
f l ight  a r e  a s s o c i a t e d  with e ry th rocy te  des t ruc t ion .  (Author)  

A69-33177 
FACTORS IN T H E  DESIGN O F  PROTECTIVE HELMETS. 
J .  M. Rayne and K.  R. Mas len  (Min i s t ry  of Technology, Royal 
A i r c r a f t  Es tab l i shment ,  Human Engineering Div. ,  Fa rnborough ,  
H a n t s . ,  Eng land) .  

Aerospace  Medicine,  vol .  40, June 1969, p.  631-637. 10 r e f s .  
Invest igat ion of the d e g r e e  of p ro tec t ion  of  the  head \ihich can  

be  provided by  a sui tably designed he lmet .  A s imple  mathen la t i ca l  
ana lys i s  sugges t s  tliat effect ive protect ion aga ins t  concuss ion  cannot  
be  given by a h e l m e t  of r easonab le  d imens ions  and weight alone.  
On  the  o t h e r  hand,  a  high o r d e r  of p ro tec t ion  against  skull  f r a c t u r e  
can b e  achieved b y  load spread ing  and ful l  u s e  of  t h e  s p a c e  ava i l ab le  
f o r  deflect ion.  Rigs f o r  the  invest igat ioi l  of thc  dynamics  of e n e r g y  
absorhi l lg dev ices  have  b e e n  cons t ruc ted  and a r e  d i s c u s s e d .  G. R .  

A69-33178 ' 
RAPID VESTIBULAR ADAPTATION IN A ROTATING ENVIROK- 
MENT BY MEANS O F  CONTROLLED HEAD MOVEMENTS. 
Asliton G r a y b i ~ l  and  C h a r l e s  D. Wood (U.S.  Naval Aviation Medica l  
Cen te r ,  Aerospace  Medical  Inst i tute ,  Pensaco la ,  F l a .  1. 
Aerospace  Medicine,  vol .  40, June 1969, p.  638-643. 10 r e f s .  
NASA C o n t r a c t  No. R-93. 

Two a t t empts  to  t e lescope ,  in t ime ,  ves t ibu la r  adaptat ion i n  a  
slo\v rotat ion room (SRR) w e r e  made  to de te rmine  the e a s i e s t  and 
quickest  m e a n s  of preventing the appearance  of SRR s ickness  a t  a  
t e r m i n a l  veloci ty of 10 r p m .  T h r e e  sub jec t s  i n  each  exper iment  
w e r e  exposed to unit  i n c r e a s e s  in ro ta t iona l  velocity, a t  which t ime  
they made  s e v e r a l  hundred  e x p e r i m e n t e r - d i r e c t e d  head  movements .  
P r i o r  to cessa t ion  of rotat ion,  s t andard ized  t a s k s  m e r e  p e r f o r m e d  
to d e t e r m i n e  the d e g r e e  of t r a n s f e r  of adaptat ion acqu i red  f r o m  the 
" d i r e c t e d '  movements .  The  r e s u l t s  demons t ra te  that  the p r o c e s s  
of homeos ta t i c  adaptat ion can  b e  g rea t ly  speeded  up through e x p e r i -  
menta l  control  of  head  movements  al though a l a r g e  n u m b e r  of 
" l imited" head  rmotians m u s t  be made  to  e n s u r e  t r a n s f e r  of adaptat ion 
to genera l  ac t iv i t i e s .  Some idea  w a s  gained regard ing  the n u m b e r  

anti excurs ion  of head  m o v e m e n t s  requ i red  a t  each  unit  i n c r e a s e  in 
rpm f o r  adaptat ion and overadaptat ion a t  t e r m i n a l  veloci ty.  

(Author ) 

869-331 79 ' 
EXTRAVASCULAR DEIIYDRATION AS AN ETIOLOGIC FACTOR IN 
POST-RECLrhlBENCY ORTHOSTATISM. 
Kenneth H. Hyatt, Leonid G .  Kamene t sky ,  and Will iam M. Smi th  
(T.J.S. Public  Health Serv ice ,  Hospital ,  Card iopu lmonary  Labora to ry ,  
San F r a n c i s c o ,  Ca l i i . ) .  
Aerospace  hiedicine,  vol, 40, June 1969, p. 614-650. 34 r e i s .  
KKSA-suppol.tct1 r e s e a r c h .  

The he~nodyna in ic  and metabo l ic  e f fec t s  of two weeks  of  absolute 
bcrirrs t  have been eva lua ted  in hveilty n o r m a l  vo lun tee r s .  P o s t -  
r ec i in~b t -n ry  tilting resu l t ed  in a  m o r e  profound d e c r e a s e  in s t r o k e  
volume anil r a r d i a c  oiitpiit than had been p r e s e n t  before bedres t .  
Th i s  w a s  coopled \vith a  fa i lu re  to augment  s t roke  volume and ca rd iac  
output lo p r r r r r ~ ~ ~ n b e n c y  l e v ~ l s  during 50-watt  e x e r c i s e  a f t e r  bedres t .  
A l a r g e  d i u r e s i s  and  s a l i i r r s i s  o c c u r r e d  dur ing  b e d r e s t .  In sp i t e  of 
this ,  p lasma  volume w a s  a t  p r e r e c u n ~ b e n c y  lewaels a t  the end o i  hvo 
weeks  of b e d r e s t .  It i s  siiggestetl that  the f luid l o s s  m u s t  have been 
der ived  iron1 e x t r a v a s c u l a r  c o m p a r t m e n t s  with resu l t an t  lowering 
of t i s sue  p r e s s u r e .  I t  i s  l ikely tliat a  l a r g e  transudation of p lasma  
\<.atex into lower  e x t e r m i t y  t i s sue  s p a c e s  o c c u r r e d  during pos t -  
reciuubency t i l t ing.  The resu l t an t  d e c r c a s ?  in p lasma  v o l u ~ n e  during 
t i l t  would then account  f o r  the  d e c r e m e n t  i n  s t roke  volume anrl 
ca rd iac  output during tilting and e x e r c i s e .  A poss ib le  inechan i sm 
f o r  induction of v a s o d e p r e s s o r  syncapc i s  hypothesized.  (Author1 

A69-33180 " 
E F F E C T  O F  LOWER BODY NEGATIVE PRESSURE UPON PULMO- 
NARY VEKTILATIOX AKD PERFUSION AS MEASURED USING 
SENON- 133. 

Anthony R.  Dowell, Stephen F. Schaal ,  R lchard  Spielvogel ,  and 
Sh i r l ey  A. Poh l  (USAF, Aerospace  iMcdical D i v . ,  A e r o s p a c e  Medical  
R e s e a r c h  L a b o r a t o r y ,  XVright-Patterson AFB,  Ohio) .  
Aerospace  Medic ine ,  vol. 1 0 ,  June 1969, p .  651-651. 13 refs. 

Resu l t s  of a  s tudy of thc  distr ibution o i  puh11onary venti lat ion and 
per fus ion  111 10 n o r m a l ,  supine sub jec t s  be fore  and dur ing  exposure  
to -40  innx Hg lower  body negative p r e s s u r e  ( L B N P ) .  Using the  in- 
halat ion and in t ravenous  inject ion of Xe-133, the  ra t io  of venti lat ion 
p e r  unit  volunie and per fus ion  p e r  unit  volurne were a s s e s s e d .  Couilt- 
e r s  w e r e  placed an te r io r ly  over  the  u p p e r ,  midd le ,  and l o w e r  lung 
a s  we l l  a s  l a t e ra l ly  over  the d o r s a l  and v e n t r a l  lung. The  changes  
i n  venti lat ion and per ins ion  distribution due to g rav i ty  w e r e  read i ly  
apparen t ,  while  exposure  to LBNP had no e f fec t .  T h e s e  d a t a  suppor t  
the concept  that  the distr ibution of venti lat ion and per fus ion  111 the  
n o r m a l  lung i s  e ssen t i a l ly  gravity-dependent  and that  the  changes  i n  
Iung volume,  m e c h a n i c s ,  and per ius ion  p roduced  by - 4 0  IIIIII Hg 
L B N P  have no  apprec iab le  e f f e c t  on th i s  d i s t n b u t i o n .  (Author 1 

A69-33181 = 
PULh4ONARY FUNCTION DURING ZERO-GRAVITY MANEUVERS. 
M a r y  F: Fo ley  and J .  F .  Tomashefsk i  (Ohio S ta te  Univers i ty ,  
College of Medicine,  Columbus.  Ohio). 
( h ~ t e r n a t i o n a l  Congress  on Aviation and Space  Medicine,  17th, Oslo,  
Norway,  Aug. 8, 1968.)  
A e r o s p a c e  Medicine,  vol .  40, J u n e  1969, p. 655-657.  7 refs.  

Study of pu lmonary  mechan ics  in n o r m a l  sub jec t s  dur ing  z e r o -  
g rav i ty  m a n e u v e r s .  The exper imenta l  l a b o r a t o r y  was  a KC-135 
a i r c r a f t .  A w a t e r l e s s  s p i r o m c t c r  w a s  used  to  m e a s u r e  iio\vs and 
vo lumcs .  T\\,elve sub jec t s  w e r e  s tudied during 30 I<cplerian 
m a n e u v c r s .  F o r c e d  exp i ra to ry  volumes anti flonr r a t e s  \vL-rc 
r e c o r d e d  during e a c h  phase  of the  Inaneuver:  en t ry ,  ze ro -grav i ty ,  
and pull-out .  The  m o s t  significant findings a r e  re f l ec ted  by the 
r a t e  of a i r f low and the  total  t i m e  of the  fo rced  exp i ra t ion .  Dur ing  
ze ro-grav i ty ,  m a r k e d  d e c r e a s e  in flow r a t e  with no accompanying 
signif icant  d e c r e a s e  in vi tal  capaci ty \%,as a  cons i s t en t  finding. G. R.  

A69-33192 
STUDY O F  THE E F F E C T  O F  CABIN ENVIRONMENT ON INSENSIBLE 
WATER LOSS. 
W. D. Macnanxara (Canadian A r m e d  F o r c e s ,  Ottawa,  Canada)  and 
A. N. Nicholson (Royal  A i r  F o r c e ,  Inst i tute  of Aviat ion Medicine,  
Fa rnborough ,  Han ts .  , England).  
Aerospace  M e d i r i n ~ ,  vol. 4 0 ,  June 1969, p.  657-659. 9 r e f s .  

The e x c r e t i o n  a f  u r ine  dur ing  a pe r iod  of 4 h r  fol lowing a w a t e r  
load of 1 l i t e r  w a s  obse rved  i n  seven  m a l e  sub jec t s  e x ~ o s e d  to  a  
n o r m a l  ofi ice en\ , i ronrnent ,  a  hotlr i ry ( 3 5 ' ~ ,  3 n ~ ~ m  Hg p H 2 0 )  en-  
v i ronment  and a c o ~ n f o r t a b l e l d r y  (ZZ'C, 3 mrn Hg pH2O) environ- 
ment .  The total  u r i n e  vo lumes  excre ted  dur ing  e x p o s u r e  to  the hot1 
d r y  env i ronment  w e r e  considerably reduced  c o m p a r e d  with the 
con t ro l  s tudies.  The comfor tab le /d ry  environment h a d  no de tec tab le  
e i i e c t  on  the  to ta l  volunlcs excre ted .  The pl iysioiogical  s igniI icance 
of the  o b s e r v a t i o n s ,  t h e i r  applicat ion to a i r l i n e  c r e w s ,  and the use- 
f u l n e s s  of the w a t e r  load t e s t  a r e  d i s c u s s e d .  (Author )  

A69-33183 
INFLIGHT SPONTANEOUS PNEUMOTHORAX (A CASE REPORT) .  
h,larinus F lux  and J .  Robert  Dille ( F e d e r a l  Aviation Administrat ion,  
Civil Aeromedica l  R e s e a r c h  Inst i tute ,  Okiaholna City, Okla.  ) .  
Aerospace  Medicine,  vol .  40, June  1969, p.  660-662.  8 r e f s .  

Discuss ion  of a  c a s e  which involves a  civi l ian pi lot  who e x p e r i -  
enced a 30% co l lapse  of  the  r ight  lung \r,hile exposed to  a  cockpit  
p r e s s u r e  equivalent  to ail a l t i tude of about 21, 000 f t .  The  t r a n s i e n t  
"emphysematous  bleb" was n e a r  the s i t e  of the  tube thoraco tomy and 
m u s t  have been re la ted  to  i t .  In vieu. of i t s  d i sappearance ,  the  
n o r m a l  pulrnonary function, the  improved  pulrnonary syn~ptomato logy .  
the  s ix -month  in te rva l ,  and the  n o r ~ u a l  c h a m b e r  flight, the  pi lot  w a s  

re tu rned  t o  flying du t i es  desp i t e  the  low ambient  p r e s s u r e s  to  which 
he  i s  exposed.  G. R.  



A69-33 184 
BETA-ADRENERGIC BLOCKADE - AN AID IN DIAGNOSIS. 
E .  B. McI<ee, J .  E .  Smi th ,  and G. J .  Kidera  (United A i r  L i n e s ,  
Inc.  , Medica l  Dept., VTashington, D.C. 1. 
A e r o s p a c e  Medicine,  vol .  40 ,  June  1969, p. 662-667. 31 r e f s .  

Ef fec t s  of ca techo lamines  on the  ca rd iovascu la r  sys tem.  The 
concep t  of a d r e n e r g i c  r e c e p t o r s  and b lockers  i s  d i s c u s s e d ,  with 
s p e c i a l  e m p h a s i s  on  the u s e  of be ta -adrenerg ic  blockade a s  a  method 
of differentiat ion between the  ca rd iovascu la r  changes  p roduced  by 
s t r e s s - i n d u c e d  c a t e c h o l a m i l ~ e  l ibe ra t ion  and those  s e e n  in o rgan ic  
d i s e a s e .  Specif ic  r e f e r e n c e  i s  m a d e  to  hyper tens ive  and ECG 
changes ,  and a s ingle i l lus t ra t ion  i s  p resen ted  to point out the m a j o r  
impl ica t ions .  It w a s  concluded t h a t  be ta -adrenerg ic  blockade would 
h e  a use fu l  d i f fe ren t i a l  diagnost ic  tool  i n  those a r e a s  where  excess ive  
sympathe t i c  input  migh t  influence phys ica l  s i g n s  and object ive cl inical  
d a t a .  (Author ) 

A69-33185 
COLOR SIGNALS AND GENERAL AVIATION. 
H a r r y  L. Gibbons and M a r k  F .  Lewis  ( F e d e r a l  Aviat ion Admin i s t ra -  
t ion ,  Civil Aerolnedical  R e s e a r c h  Inst i tute ,  Oklahoma City,  Okla.  ) .  

A e r o s p a c e  Medicine,  vol. 1 0 ,  .Tune 1969, p. 668,  669. 6 r e f s .  
Discuss ion  of the  ex ten t  of u s e  of the co lo r  s igna l  l ight  gun f o r  

c o n t r o l  of a i r c r a f t  a t  con t ro l  t o w e r s  i n  the sou thwes t  and w e s t e r n  
U. S .  The r e s u l t s  of t e s t ing  of p i lo t s  f o r  the i r  knowledge of the  
mean ing  of the  s igna l  l igh t s  a r e  repor ted .  The d a t a  sugges t  tha t  
p i l o t s  d o  not  r e t a i n  fami l i a r i ty  xvith the c o l o r  s igna l  ~ n e a n i n g ,  ap-  
p a r e n t l y  due  t o  in i requen t  use. Although th i s  would suppor t  s inlpl i-  
f i ca t ion  of the co lo r  s ignal  code ,  r e laxa t ion  of the  co lo r  v i s ion  
s t a n d a r d s  i s  not suppor ted ,  s ince  t h e r e  a r e  otllel. uses of c o l o r  
c o d e s  i n  aviat ion.  (Author ) 

A69-33186 
PTOSIS  AND PROPTOSIS FOLLOWING VALSALVA MANEUVER. 
Wi l l i am M. Chadduck and Bruce  A. Ames  (USAF, Hospital ,  Neuro- 
s u r g i c a l  S e r v i c e ,  C l a r k  A F B ,  Ph i l ipp ines ) .  
A e r o s p a c e  Medicine,  vol .  40 ,  June  1969, p.  670, 671. 

A c a s e  i s  p resen ted  in which the Valsalva maneuver  p roduced  
t h e  abrup t  onse t  of p tos i s  and p r o p t o s i s ,  p r e s u m a b l y  caused  by  rup- 
t u r e  of a n  ethmoidal  a i r  c e l l  with extension of a i r  into the  o rb i t a l  
cav i ty .  The v a r i o u s  et iologies of p tos i s  and p r o p t o s i s  a r e  d i scussed .  

(Author)  

A69-33187 
A LURAIN SIMULATOR F O R  METABOLIC STUDIES. 
B. D. Newsom ( G e n e r a l  Dynamics Corp . ,  Conva i r  Div. ,  Sail Diego, 
Ca l i f .  ). 
A e r o s p a c e  Medicine,  vol. 40, J u n e  1969, p.  672, 673. 7 r e f s .  - 

Descr ip t ion  of  a  lu ra in  s in lu la to r  fo r  a  r e a l i s t i c  s tudy of  lunar  
locomotion,  and r e s u l t s  of t e s t s  conducted in i t .  It xvas f o u ~ i d  that  
t h e  l u r a i n  s imula to r  concept  has  considel-able potential  f o r  mr tabo l ic  
s tud ies ,  equipment evaluat ion,  and cre\v t r a in ing .  The pe r iod  
r e q u i r e d  i o r  oxygen cousul~lpt ion t o  s t ab i l i zc  in p r e t e s t  runs  on  the  
s i m u l a t o r  ind ica tes  that  l ea rn ing  i s  r equ i red  t o  r e l a x  and t ake  
advan tage  of the  reduced g rav i ty  vec to r .  G. R. 

A69-33278 't 
SELECTION O F  ASTRONAUT COOLING SYSTEMS FOR EXTRA-  
VEHICULAR SPACE MISSIONS. 
Douglas C .  Howard and R o b e r t  G. Syvcrsen  (United A i r c r a f t  C o r p . ,  
Hami l ton  S tandard  Div . ,  Windsor  Locks ,  Conn.  ).  

A m e r i c a n  lns t l tu te  of Aeronau t ics  and As t ronau t ics ,  T h r m ~ o -  
p h y s i c s  Confe rence ,  1 th ,  San Francisco, C a l i f . ,  J u n r  16-18, 1969, 
P a p e r  69-617. 6 p. 5 r e f s .  
M e m b e r s ,  $1.00; n o n m e m b e r s ,  $1. 50. 

Discuss ion  of con t ro l  s y s t e m s  that  n ~ a i n t a i n c r e m  m c n i b e r  
t h e r m a l  equ i l ib r ium and 111asim1ze work  output. Thc  physiological 
l in l i t a t ions  of gas  cooling concepts  which n e c e s s ~ t a t c  liqxud s y s t e ~ ~ ~ s  
f o r  m i s s l o n  r e q u i r e m e n t s  of  longer  rluratlon and h igher  work  r a t e  
a r e  amplif ied.  Ex tens ive  test ing h a s  de te rminpd  the  p h y s ~ o l o g i c a l  

p a r a m r t r r s  which size a Iiquiri cooling s y s t e m .  The  t ~ . a n s l e n t  
t h e r m a l  response  o i  the  human  s y s t r m  over  a  miile r ang?  of work  
r a t e s  h a s  been re la ted  to  s y s t e m  p e r f o r l ~ ~ a n c e .  Metliocls f o r  s i z ing  
of liquid s y s t e m s  within th resho ld  l imi ta t ions ,  thus  mamta in inp  
equ i l ib r ium of the  hunxail t h e r m a l  t r a n s p o s t  s ) r s t e i~ i ,  a r c  p r c s e n t c d .  

(Autliorl 

869-33293 '* 
ADVANCEMENTS O F  S P A C E  SUIT TEMPERATURE CONTROL 
TECHNOLOGY BY APPLICATION O F  hIODIFIED HEAT P I P E S .  
A. P. Sll losinger (TRW S y s t e m s  Group, Advanccd Tecl~nolog).  

Sect ion,  Redondo Beach,  Calif .  ) .  
Amer ican  Inst i tute  of  Acronau t lcs  and As t ronau t ics ,  T h e r m o p h y s ~ c s  
Conference,  i t h ,  San F r a n c i s c o ,  Ca l i f . ,  jiinc 16-18, 191.9, P a p e r  
6'1-619. 9 p.  
M e m b e r s ,  $1. 00; i ~ o n l i i o n ~ b c r s ,  $1. 50. 
Contract  No. NAS 2-3817. 

Evaluat ion of tlie u s e  of h?at  pipcs in r a < I i a t ~ v r  t s a n s f ~ . r  f r o m  
tlie exTerna1 s u r f a c e  of a s p a c e  suit f o r  ri.jc.ction of bod) l ieat .  Thc 
diff icul t ics  in accon?plishing th i s  approach  and i t s  iiscfu11,vss a r e  

d i scussed .  The concept  of  a  predomiliant ly ~~ad ia t i an ,coo ic t l  spacc 
sui t ,  applynig inodif ied hea t -p ip r  d r v i c e s  f o r  heal tra , is inissio: i  anrl 
control  of the  hea t  rejcct ioi i  r a tc ,  i s  p rcscn ted .  B.H. 

A69-33303 '= 
EVALUATION .OF LITIHIIJM PEROXIDE FOR OXYGEN SUPPLY 
AND CARBON DIOXIDE CONTKOL. 
R .  Norinan P r ~ n c e  (NASA, @ianneci Spacecra f t  Centvi., C r r ~ v  
Sys tems  D i v . ,  Houston, Tck .  j and IC~nl-irth .I. D r e s s e r  (Uiiltcd 
A i r c r a f t  C o r p . ,  Haiuilton Standarri Dl\-. , 181nclsor Locks ,  Conn. I .  

A n ~ v r l c a n  l , y s t &  o i  A , . ronau t~cs  and Astl.on,iiiticiL l ~ l i ~ ~ i . 1 1 ~ ~ ~ ~ 1 ~ ~  > i c ?  
Confcreilce, i t h ,  San F r a n c ~ s c o ,  C a l i f . ,  J i n i c  l(i-18, l\)l>'>, P a p c r  
69-b20. 12 p .  
lvlemhcrs,  $1.00; n o n n ~ e n i b e r s ,  51. 50.  
Cont rac t  No. NAS 9-8159. 

Rcsu l t s  of a  s r r i e s  of 54 t e s t s  coi~riuctvrl to  vvaluati. tliv i v a s ~ b i l -  
11)- o i  ut i l iznig l i t l ~ ~ u n i  pe l .ox~de  f o r  o u ) ~ c , n  supp1)- aixl ca rbon  ilio\~cic. 
control  in adi.anccd ex t raveh icu la r  pol.tabie l i f r  suppor t  sys te l - i~s .  
The t e s t  data generatcrl  by t h r s c  t c s t s  slio\,i a  < Ic f~n i tc  potentla1 Tor 
s ignif icant  weight  and voliirne savings 111 por tab le  l i f e  s i ippo~.t  s y 5 t ~ n i s  
and s p a c e  vehlclps support ing c x t r a v c h ~ c u l a r  e \ c u r s l o n s .  F o r  i.\- 
alnple,  a  l i thiuin p e r o x ~ d r / o u ) - g c n  5)-s tcni  ,nay  be  u p  to li"a s l n a l l e r  
aud 231; l igh te r  than a c o n ~ p a r a b l c  litI111-11i I , ~ ~ I I ~ ~ Y ~ ~ I ~ ~ / o ~ ) ~ ~ ~ ~ ~  s y s t e m  
f o r  a  4 -h r  2000-Btu lh r  ( a v p r a ~ c l  nlisiior.. Tliis s a v i n s  becomcs  
even l l lorc s ignif icant  f o r  a  veliiclc that  m ~ i s t  s i ipport  mul t ip le  ei.- 
cu rs ions .  The p r o g r a m  object ives ~nclutlcrl thf geiicratioil of sys tcn i  
design data,  a s  \.re11 a s  the  evaliiation of various c l i e n i ~ c a l  d ~ n s l t ~ r s ,  
chcniical  ca ta lys t s ,  bet1 t e m p e r a t u r e ,  and hrcl geometry. T h e  m o s t  
p romis ing  c l i e m ~ c a l  f o r m  1s a low-bulk rlcnsit) l i t l ~ i u m  pel.o\iiii, ca ta -  
lyzed by  27; nickcl  su l fa te .  T h e    no st c r i t i ca l  opera t ing  p a r a n l e t e r  
was t l ~ c  Lc.n~pt .~ '~i t i~r , ,  o i  Lh,, l ~ t l ~ ~ u n ~  l p ~ , r c > ~ i < l ~ ,  l><,<I \\IIILI?, L ~ I < I C , ~  t ~ ~ r l d ~ ~ ,  

1c .s l  c u ~ i d i t i o i ~ s ,  ~ ~ s c ~ ~ ~ ~ i l ~ ~ ~ l  ibllllUF. Hlthr,ii--Ii I , \ <  < , s s i v ~ ,  br.rl i ~ . r n p ~ . i . a -  
~ L I S C ~ S  ~ L , < I U L L .  car lmn c l ~ u x i c l ~ ~  r t ,n~ov=%I ,  I I I C I I  l ~ ~ n , p , ~ r * t ~ i r c ~ ~  L ~ ! I I > ~ I , ~ L ~ ~  
osygc,~i c,vuluiiun <luv tu t h ~ , r i u a I  clccoli~l,i,sitiuii ol Lht. liiiilillii lp<.rii\irl~.. 

(Author1 

A69-33305 " 
PARAAlETRIC THERhlAL COKTROL ItEQUIHEhlENTS FOR 
FUTURE SPACECRAFT.  
R. S. B a r k e r  and S. W .  Nicol ( h l c D u ~ i n r l l  D o ~ ~ g l a s  C o r p . ,  h,lrDo,ilicll 
Ilouglas As t ronau t ics  C o . ,  TVustcrn U i v . ,  fliintiiigto,~ Bvach,  Cali i .  ) .  

A m c r i c a n  lnst i tut i -  of A c r o n a u t ~ c s  and As t ronau t ics ,  Thcrmop1i)-sics 
Conference,  i t h ,  Sali F r a n c i s c o ,  Ca l i f . ,  Julie l(i-18, 1969, P a p e r  
69-621. 14 p.  8 r e f s .  
M e m b e r s ,  $1. 00; n o n n l c n ~ b c l . ~ ,  $1. 50. 

Computctl t h c r ~ ~ i a l  control  \ireiglit and powrr  requir i .mc,nt  riat~i 
fo r  a g roup  of sa inp lc  l i t<.  suppor t  system problclns i o r m i i l a t ~ ~ < i  i o r  
determining relative s e n s i t i \ i t l e s  of thcsc  t h r r n i a l  con t ro l  rc.quiri.-  
merits t o  pertinent mdcpri ldent  v a r ~ a b l c s .  The, indvpcnd~,l i t  varl-  
ab les  c o n s ~ r i c l ~ e ~ i  m c l u ~ i e  n n n ~ b c r  o i  occup i~~c i  cab ins ,  va r ia t ions  in 
crew act ivi ty lv\.ul, v a r i a t ~ o n s  in h~ .a t ing  aiiri cooling 1.rqu1rc~mi~nts  
fo r  l i fe  suppor t  systi.m cquipni<.~it ,  c1osun.i of t h c  l i i c  s ~ i p p u v t  



systei i l  in t e r n i s  o i  r c g r ~ i r r a t l o n  o i  v,ati.r anrl ox)-grn, anrl n i i m b r r  
" i  crc,\v 1rnern11~~1.s. Iv1oili.ls f o r  the rn ia l  con t ro l  r q n i p m ~ n t  s i rcci  i o r  
tlie a n a l y s r s  ~ncliicle cab in  i - \ c h a i ~ g r r s ,  c o ~ i d t ~ i ~ s ~ n g  lipat e \ c l ~ a n g v r s ,  

c;ibiii wa l l  i n su la t ion ,  l ~ r ~ i ~ i i l  cooliiig anrl lioatlnq loops ,  anrl s p a c e -  
~.ar l la tor  loops .  F o r  tlie assuniei l  veh ic le  g e o ~ n c t l . i r s ,  the cabxn 

mall  insnlat iou contl .~butcr i  l a r g e  portions of thc  to ta l  melglits. Tlic 

s p a w - r a c i l a t o r  loops con t r ibu ted  s i g n ~ i i c a i ~ t l y  to  thc  to ta l  weights  
w1il.n c<~ral labl l i t ) -  o i  s p a c e - r a d l a t o r  s u r i a c e  a r e a  w a s  l imitcr l .  I t  1s 

slio\vn tha t  \ .ar iat>ons 113 c r e w  ac t lv l ty  l eve l  and  o the r  v a r l a b l c s  
r c s ~ i l t  i n  appi.r,ciable \.,elght anrl power  v a r ~ a t i o n s .  T h e r n i a l  con t ro l  

p q ~ i ~ i m e n t  i s  sho\\,n t o  c o n ~ p r l s e  s l g n i f ~ c a n t  por t ions  o i  to t a l  l i i r  
suppor t  s y s t c n i  w e ~ g h t  a n d  power r e q t u r e m c n t s .  S a i l l p l ~  t r adeo i f  

plots  a r c  presv,itr.d i o r  t h r e e  l i f e  suppor t  s y s t e n ~ s .  (Author )  

A69-33364 
PROSPECTIVE CONSIDERATIONS CONCERNING BIO-ACOUSTICS 
IN RELATION T O  BIRD-SCAFUIYG TECHNIOUES. 
R. G.  Busi lel  and J .  Giban (Inst i tut  National  dc l a  R e c h e r c h e  
Agronoinique,  Jou) - -e l l - Joszs ,  F r a n c e ) .  
IN: TIIE PROB1,ELIS O F  BIRDS AS PESTS;  INSTITUTE O F  
BIOLOGY, SYMPOSIUh'l, LONDON, ENGLAND, S E P T E M B E R  28, 

29, 1907, PROCEEDINGS. lA(19-333b2 17-02] 
Edileri b )  1%. l i .  Xiiirton anrl E .  N. l\ 'righl. 
London, Acadcnlic  l'~.i,ss, Inc.  (Loilrloni, ] , id .  (Syitiposia u i  thc  
Inst i tote  of  B lo log) ,  No. l i ) ,  lQb3,  p.  17-28. 47  r e i s .  

Surni- i~ary o i  r c s r a r c h  dcsignri l  t o  oblaln i ~ ~ t c r s p c c i i i c  synllictic 
~ ~ g i ~ a l s  as r i f c c l i v e  acous t i c  bird-scaring tcchniqu<.s .  T h e  r e s e a r c h  

i ~ i i l i ~ d e s  thv stiiri) u i  op t i ca l  s igna l s ;  tho mcasurcn>e i i t  and anal)-s is  
of  acoi ls t ic  s igna l s  s u c h  a s  a\vaku,iing, a l a rn i ,  flight, ancl iootl- 
finrlini: i a l i s  s t r ~ t i s t i c a l  s t ~ ~ r l i c s  u i  d i i i e ren t  s p ~ , c i c s  o i  b i r d  h a z a r d s ;  
anrl p s ) c l ~ ~ ~ p l i y s ~ ~ i l ~ , ~ ~ c i i l  s tar l ics  o i  capt ive Ibmds. B.13. 

A69-33365 
RF:CF:YT DE\'ELOI'AII:YTS 1N BIRD SCARING OX AIKI~'IEL1IS. 
T .  B~ .o i~g l i  (AI11>1sLr)- of f lg l .~c i i l tu r r ,  F ~ s l l ~ , r ~ r s  axid Fuoti, l i ~ i c s t a t i o n  
Cuilti-ol I,abor.ito;.), lYorpicsdo~, ,  S u r r e ) ,  Enillandi. 
IN TIIE PROBLEAIS O F  BIRDS AS PESTS: IXSTITUTE O F  
BIOLOGY, S\~AII'OSIU.\l, 1.OXDON. ENGLAND, S E P T E I I B E R  28, 
2a, l12oi, PHOCEEII ISGS.  [riu')-333(i2 17-021 
Erliletl 11) 11. PC. Il.ii.ton mrl  E .  A-. I\ 'right. 
120nrluli, Ai;iiic n l i c  P r c , s s ,  Inc.  (I.onduni, l.td. (Synlposia  of the  
I i ~ s t i t u t ~  c , t  Bloloi:), . \u .  171, It)1>8, p. 2<,-3S. i, r e i s .  

Stiniii ial-y o i  b~rd - sca l . l i> i i  L ~ ~ c h i i l q u t ~ s  ,no\\ iii u s c  o n  B r i t i s h  
air- l ic lds .  T I I I ~ S C ~  L L ~ ~ I I I , ~ C ~ L L < ~ ~  i~ i c i i idc~  the, iil.iilg i ~ i  s l i ~ ~ l l  C I - a c k c r s  
i r o n  r n o r l i i ~ ~ ~ c l  \ < . I . )  ~ , i s t o l s  and b r o a d c a s t  ca l l s  t o  d i s p r r s c  a l l  tlie 
111a103. h ~ e i i r d  s p c , i l c s ,  \\it11 tlic, c s c ~ p t ~ o i i  o i  \\uorl piecotis and o ) s t e r  
c a t ~ h c ~ r s ,  P u r l ' % ! > l ~ ~  l > a t t ~ ~ r ) - - o l > ~ ~ i - a t c d  c c ~ ~ ~ i p n ~ e n t  ca r r i cc l  111 a v v h i c l ~  
nlbh l o u d s p i ~ . i l i i ~ ~ ~ s  moiintcd on Llic r o o i  a r e  in i i s ~ ,  u n  ,i iiumbcl. o i  
cl\-11 a ~ r f i ~ , l d s .  4 I.irue i,iun~bcr o i  ~ i ~ i l i t s r )  airiic,lcls \,;ill bl, ~,quippc.ri 
n ill? ~ 1 1 ~ 1  1. i .s~ i.;,ll i.riu'],l~?elit. B.11. 

A69-33368 
\ I O J I I T I C A ~ I O \  01' ' r i i E  I ~ A E I T A T  AS A LIEASS OF BIRD COSTROL. 
I.:, Y ,  l\rr1~11t [ A l ~ ! ~ ~ s l r y  o<  ~ l ~ r i c ~ t l l u r v ,  & ' ~ s l ~ c r ~ c s  zinc1 Foucl, lnic ,s ta-  
t ~ i i ! ~  ( i,i>li.r,l l..iI,ol.alor), IVorpIcsdon, S u r r c ) ,  Eiiglandl. 
I S  l i l t :  1'IIODLF:lIS OF BIHDS AS PESTS: ISSTlTUTE OF 
L;IOLO<;\I, SYAIPOSlUll, I.OSlIOS, EXt i l ,~ l l .D ,  SF:PTE\IBEII LS. 
20, lQt,i, I'H0C;ICEDIYC~S. [Al,?-3311>2 17-02] 
1 ~ : ~ l ~ L ~ ~ ~ l  1,) I< ,  1:. \It~rLon ancl F:, N. U"fight. 
l . ~ ~ n ~ l i ~ i ~ ,  r i<Lir ir , i i i~< 1'1-c,ss, l n c .  (l.onclonl, Ltrl. (Sympos ia  o i  Lhc 
I s  f I X I .  7  I S ,  1 .  7 - I  S r e i s .  
I Z ~ ~ s ~ ~ L ~ r ~ h  suplx,i-L~<l 1 1 )  t l i ~ ,  I l i i ~ i s t r )  o i  Tecli,,ulopy. 

I I i s i , i i , i r , i~  ( i f  v.il.iciiis 1 0 l . m ~  o i  < ~ i i v i r o n n i ~ ~ n t a I  c o i ~ t r o l  t o  ri~cliicc 
I I I t  i  I s  TIi<.b<, nii,ins 01 control  1tiiIiicl<~ 
a l t ~ r i n *  L l i c .  h.il~lt.,t u i  c i ~ l . l a i ~ i  ipc,ci i ,s  lb) rll.;a;iiilii: nt.1 nr<, , is  b r  

a l l o ~ ~ . L t ~ ~  c r ; , \ s  to <ru..\ l , , ~ ~ ~ e ~ ~ r  \ \ l ~ < . r , ,  it 1s i~c,l-~~>:+ll) l<cpt s l~c>r t ,  ~1s ing  
s e i r  ~ l l ; - ,  h ~ . ~ . l ~ ? i ~ c l ~ s  and i n s < . i t l i i d t , s  tu  rcdi i iv  111~. silpply u i  ncitiiral 
i<m<ls t o  I > <  iouncl or ~ ~ r i ~ v l c l s ,  and ~ n s t ~ t ~ t t i n v  s t r t c t  con t ro l  o i  < , d ~ l > l c  
irroil \ , , ~ , s l i  fi.i,in . , i r t  r a i t  e a l l < , ) s ,  rr.st;iur.,!~ts, anrl l,oI,lic i . i i i l u s i i r ~ ~ s  
t o  1,rc,\><,,,t 11s l , , ~ < ~ , * , , , , , ~  ;I s<>L,rc<,  oi i"<><I 5,1~,~,1) iklr tI,<, l, ,r<l ~ > L ~ > L , I Z > .  
t l on .  13.11. 

A69-33384 * 
SOME PROBLEhIS  OE 'IYEILHTLESSNESS IN SPACE MEDICINE 
[NEICOTORYE PROBLEMY NEVESOMOSTI v KOSMICHESICOI 
MEDITSINE 1 
P. V. Vas i l ' ev ,  I. I. K a s ' i a n ,  and I. D. P e s t o v .  
Aliaclen~iia  Nauk SSSR, I zves i i i a ,  S e r i i a  B io log icheska ia ,  May- June  
1969, p .  323-333.  92 r e i s .  In Russ ian .  

Survey  o i  vege ta t ive  changes  in  b a s i c  physiological  s y s t e m s  
d u r i n g  iligilt i n  s p a c e c r a f t .  Not of a  pathological n a t u r e  t o  a l l  
a p p e a r a n c e s ,  these  changes  show a developri lent  o i  compensa t ive -  
adaptat ional  r eac t ions  o i  the  o r g a n i s m  under  u n u s u a l  e n v i r o n ~ ~ ~ e n t a i  
condit ions.  An ana lys i s  i s  m a d e  of new d a t a  o n  tlie blood supply 
t o  the t h o r a x  a r e a ,  e x t e r n a l  r e s p i r a t i o n ,  g a s  exchange ,  and e n e r g y  
l o s s  dur ing  p a r a b o l i c  and o r b i t a l  Slights. L e b o r a t o r y  r e s u l t s  con- 
i l r n l  the b e l i e i  that  i t  i s  poss ib le  t o  i n c r e a s e  o r t h o s t a t i c  s t ab i l i ty  
and r e s i s t a n c e  t o  e x c e s s i v e  s t r a i n  a i t e r  cont inuous hypodynamia 
and i ~ n n ? e r s l o n ,  us ing  d i i i e r e n t  phys ica l  niethods and pharmaco log i -  
c a l  m e a n s .  V. P. M. 

A69-33385 = 
M9DELING HUMAN h'IO\rEMENTS IN WEIGIITLESSKESS AXD 1 3  A 
lVATER EX\'IRONMEKT FROM THE \'lE\YPOII\'T 05-  A BIORIE- 
CHANICAL APPROACH 10 lv1ODELlROVANIl D\rlZHENIl CIIELO- 
\'EI<A \' NE\rESOh1OS?'I 1  \' VODNOI SREDE S BIOhIEl\HANI- 
CIIESKIICH POZITSII]. 
N. F. Chilcirda,  L.  \i. C:ld<haidze, I. A. I<olosov, Cr. I;. l<h lcb~ i ikov ,  
A. T T .  E ~ . ~ l n ~ i n ,  and \ T .  I. Leberlev. 
Akadc i i i i~a  Kaiili SSSK, I z v r s t i i a ,  S c r i i a  Biologichcslraia .  Ma>-- June 
191>,9, 11. 331-338. 23  r e i s .  III Russ ian .  

Study of ;lo\\- and rap id  i i iove i~ ien t s  o i  a h u m a n  ha~lr i  i n  a  s t a t e  
of \ v e ~ g I i t l e s s n r s s ,  in a w a t e r  en\ , i roni i ient ,  and under n o r n i a l  g rav i ty  
conriitloiis. It i s  e s t a b l ~ s h c d  tha t  i o r  both s low and raplii n ~ o v e m e n t s ,  
Llie innei. coord ina t iuc  s t r u c h ~ r e  a p p e a r s  to be nmrc con~p l i ca tec l  in  
t h e  w a t e r  env l ronmenl  than under  conr l i t~ons  o i  w e i g h t l e s s n e s s  o r  

nor tna l  gl.airity. Ho\vcvcr .  Llic pc r fo rn iance  o i  s l o ~ v  i i iovements  in 
a  w a t e r  c n v i r o n n ~ e n t  and u n d e r  i r ) n d ~ t i i , ~ i s  oi we3ghtlessi i i :ss  1.cveals 
s inal l  d i i i e r e n i c s  i n  t e r n i s  a i  n ~ n s c a l a r  e i l o r t s .  V. P.h.1. 

A69-33386 f 

THE E F F E C T  O F  OVERSTRAIhT ON THE SENSITIVITY O F  ANIMAL 
ORGANISMS TO CYSTAMINE [VLIIANIE PEREGRUZOK NA 
CHUVSTVITEL'NOST' ORGANIZMA ZHIVOTNYKH K TSISTAMINU]. 
V .  V. Antipov,  M. V. Vas in ,  B.  I .  Davydov, and V. S .  Shashkov.  
Akademi ia  Nauk SSSR, I aves t i i a ,  S e r i i a  B io log icheska ia ,  May-June 
1969, p. 434-438. 22 r e f s .  In Russ ian .  

Shzdy of the e i i e c t  of o v e r s t r a i n  p roduced  by t r a n s v e r s e  a c c e l c r a -  
t ion  on the s e n s i t i v ~ t y  o i  m i c e  t o  cys tamine .  I t  i s  obse rved  tha t  an  
i n c r e a s e  of the  a n i m a l ' s  sens i t iv i ty  o c c u r s  u n d e r  the e f fec t  o i  a c -  
c e l e r a t i o n  iolloviing an  ins ign i i i can t  r i s e  o i  t h e  o r g a n i s m ' s  r e s i s t a n c e  
t o  the ac t ion  of the p r e p a r a t i o n .  A ~ . e s t o r a t i o n  of the in i t i a l  r e a c t i o n  
of the m i c e  t o  tlie ad ln in i s t r a t ion  of c y s t a m i n e  i s  noted ',0 m i n  a f t e r  
the ro ta t ion  of  the  an imal .  The e i i e c t  o i  m u c h  g r e a t e r  o v e r s t r a i n  i s  
the  r educ t ion  o i  the a n i n ~ a l ' s  sens i t iv i ty  t o  c y s t a m i n e  i o r  15-20 m i n  
a i t e r  ccn t r i iuga t ion .  The  poss ib le  m e c h a n i s m  of the o b s e r v e d  
e i i e c t  i s  d i sc i i s sed .  V. P. M. 

A69-33525 = 
H E L I C O P T E R  NOISE: REI1VC:TIOS ~ \ Y l l  ITS E F F E C T S  ON 0t-)17ml- 
TIOSS. 
C .  R. Cox  (13rll iirl.osi,acc C o r p . ,  I3cll i I r . l icol) tv~.  C o . ,  F u r t  l\rorLli, 
T e s .  i .  
Amer ica i i  l lc~l icol , tc~.  Soc i r ty ,  Ani~i ial  X,iLion;iI i'ol.oni, 25tI1, 
\ \ 'ashingloi~,  I I .L . ,  AIay 14-IL, lot>'i, F a p e r  352. S 1' 13 rcis.  

$1.(10. 

D i c ~ i s s i o r i  of t h e  i a c t o r s  itnfli~cncing the  redi ict ion o i  lielicol,tcr 
nu i sc ,  anil a s s e s s m e n t  o i  their e f i cc t s  on l i c l i cop te r  rlesigli a n d  
o p u a t i o n .  T h c  iiniijuc, soulid o i  tlic hc l i cop ie r  i s  desc r ibc t l  and 
con lpa r r r l  nil11 tlic so~inrl  uf o t h c r  i u r n ~ s  of L r a ~ ~ s p o r t a t i o n .  T h e  
c l i a r a c t r r i s t ~ c s  o i  a h e l i c o p l e r ' s  no i se  a r e  s l~on-n t o  b e  g c n e r a l  
iun r t ions  o i  i t s  s i z c  and the  t i p  speeds  of i ts  r o t o r s .  P a r a n i c t c r s  



t ha t  a f fec t  thc  no i se  of s m a l l ,  t u rb~nc-po \vc rc t l  helicopters a re  
clcfined, and t h e  ~ n o d ~ i i c a t i o ~ ~  o r  tile r edes ign  ineccssary t o  r educe  
n o i s c  bv a s  much  a s  15 P N d B  i s  described. G .  R. 

* 
A69-33577 # 
CERTAIN COMPENSATORY REACTIONS T O  PROLONGED 
WEIGHTLESSNESS [ N I E K T ~ R E  I'iOMPENSACYJNE REAKCJE 
P R Z E D L U ~ O N E J  N I E W A ~ K O ~ C I ] .  
J ~ i l i a n  Walawski .  
Pos tqpy  Astronaixtyki, vol .  3, no.  1, 1969, p .  5-11. In Po l i sh .  

Desc r ip t ion  of m e t h o d s  uspd  f o r  invest igat ing the e i f ec t s  of 
i>rolonged w e i g h t l e s s n r s s ,  and out l ine of adapt ive m e c h a n i s m s  of 
the h u m a n  o r g a n i s m .  The reac t ions  o b s e r v e d  in  human  and a n i m a l  
o r g a n i s m s  under  p ro longed  xveightnessless  a r e  r ev iewed .  Special  

a t t en t ion  i s  giaen, to r e a c t i o n s  i n  the  blood and  i t s  c i r cu la t ion ,  
d i g ~ s t i v c  s y s t e m ,  m e t a b o l i s m ,  n e r v o u s  s y s t e m ,  and the  h e a r t .  2 .  W. 

A69-33661 
A LIST O F  EQUIPMENT ENVIRONMENTAL CONDITIONS. 
Gus tave  A .  H o r ~ ~ ~ u t h  (Gru inn lan  A e r o s p a c e  C o r p . ,  M e a s u r e m e n t s  

Techno logy  Sect ion,  Be thpage ,  N .  Y. ) .  
J o u r n a l  o i  E n v i r o n m e l ~ t a l  S c i e n c e s ,  vo l .  12, J u n e  1969, p .  24-26,  
7 r e f s .  

Tabulat ion of equ ipment  envi l .onmentaI  condit ions t o  a s s i s t  tile 
e n v i r o n m e n t a l  cng incor  i n  p r e l i ~ n i n a r y  des ign  cons ide ra t ions  f o s  
new equipineiit and  in  planning a  t e s t  p r o g r a m  for  a  specimen. 
T h e  l i s t  con ta ins  p r a c t i c a l l y  a l l  known environi i lental  condit ions 
t o  which a n  a s s c n ~ b l y  o r  componen t  *nay b e  sub jec t  iii s t o r a g c ,  
t r a n s i t ,  o r  in  s e r v i c e .  N e a r l y  e v e r y  condit ion,  not  inhe ren t  in the 

s p e c i m e n ,  rvhich ~ o u l d  a f fec t  the p e r f o r m a n c e ,  s t r u c t u r a l  in t eg r i ty ,  
o r  appearance of the s p e c i m e n  i s  idel i t i i ied a s  a n  en \ . i ron~nen ta l  
condit ion a n d  i s  included i n  the l i s t .  G . K .  

A69-33682 
L I F E  5UPPOIVr SYSTEh4S TECHNOLOGIES F O R  SEALED ENVIIION- 
MENTS . 
J ~ n ~ e s  G .  Gauiuc (McDo~ine l l  Douglas  C o r p . ,  Douglas  A i s c r a i t  C o . ,  
Long  Bcacl i ,  Ca l i f .  ). 
IN:  APPLICATIONS O F  CRYOGENIC TECflNOLOGi'; CRYOGENIC 
TECHNOLOGi' SYblPOSW O F  CICYO-68, CHIC-\GO, I L L . ,  JUNE 
9-12, 1968, LECTURES,  [,\69-33679 17-23] 
S y n ~ p o s l a  S ~ O I I ~ U I . C ~  11)- ille Cr)ogoii ic  Society of  AI I IUI . IC~  and  the  
I l l i ~ i o ~ s  Instltirtc o l  Technolog).. 
Er1itr.d by  11. \tr. V;ii>cu aiid l i a ro ld  Wcil is tock.  
L o s  A ~ i ~ a l c s ,  Tinnoi,-Browll, lilt., 1969, p .  141-157. 8 r e f s .  

ICcview 01 the go'ils iilid r c q i i i r e i ~ ~ e i i l s  o i  a r t i f i c i a l  l l fe  siipport 
b \ - s t e i ~ ~ i i  l o r  sed led  e n \ i ~ ~ o , i ~ ~ i c i i t s .  ;\ c l a s s i i l c a l i o i ~  o i  typcs  of  l i f e  
siiplx,rt systelixs i s  p rcsc i> tod .  Tlic aj ipl icat ions o i  e a c h  type to 
specif i i  i n i s s iuns  01 VI:IIILIC-.S r i r e  d i s c t ~ s s e d ,  and  tile 1158 o i  c~.) 'ogel l ics  
i i ,  sc ; i lcd c n u ~ r o i i i i ~ u i ~ t s  i s  1,ruiigl:t into locus  wlierex-er appl icat ions 
101- t h i s  t u i h i ~ o l o ~ y  c.tn lbc d e l i , ~ u ~ i t c d .  B . H .  

A69-33746 * 
CHANC7ES IN GROWTH AND BODY COMPOSITION O F  MICE E X -  
P O S E D  TO CHRONIC CENTRIFUGATlON. 
Lann)- C. Ke i l  (NASA, h n c s  R e s e a r c h  C e n t e r ,  Environ~l- iental  
Biology Dlv. , h'ioiiett F i e l d ,  Cal if .  ). 
Growth ,  vo l .  33,  1969,  p .  83 -88 .  14 r e f s .  

M a t u r e  and weanling lmice w e r e  cci l t r i iuged a t  4. 7 g fo r  one.and 
tvio ,months. Af te r  cen t r i inga t ion ,  thc a n i m a l s  w e r e  s a c r i f i c e d ,  and 
t l ~ e i r  body composition w a s  determined and con lpa red  t o  that  oi  noll- 
cen t r i iuged  c o n t r o l s .  Centr i fuged an in ia l s  showed a s igni i icai l t  
rer iuct ion in  body m a s s  and body fat .  Differences i n  w a t e r  and 
p r o t e i n  content  be tween  the  con t ro l  and c q r r i m m t a i  a ~ i i n i a l s  m a y  
bc dlie to  a  repression of growth imposed  by ceiiLl.iiiigation. II- 
c r e a s e s  were s u r n  i n  the  total body ca lc iun i  o i  ihC wran l inp  ~ ~ l a l e s .  
wliilr cen t r i fuged  f e m a l c s  sh<~cv:ri a rei luct ion in  c a l c ~ u ~ m  a i t e r  two  

~ ~ i o i ~ : h s  ui cen t r i iuga l lon .  (Aulhoi. 1 

A69-33748 ' 
E F F E C T  O F  TEMPERATURE AND X-IRRADiA.rION ON I'Ul-'AE 
or T I E  FLOUR REETI,E.  TRIUOLIUM COXFUSUM. -. .-- 

Brenda Buckhold and Johii V .  S l a t e r  (Ca l i fo rn ia ,  Un ive r s i ty ,  Ilonnc 
1,aborator)- o f  Ivlcdicnl P l ~ y s l c s  and Biophysics ,  Berlieli:y, Ca l i f .  1 .  
Radiallo: R e s e a r c h ,  vol .  37, M a r .  19ip9, p ,  5(,7-576. 11 i v i s .  
AEC-supporter i  s c s e a r c h :  NASA Cont rac t  No. R-lO4(2) .  

Dctaileri s tudy  o i  t\vo e i f c c t s  o i  pupal i r r sd ia t io i i  i n  the  floirr 
bc r t lu ,  T1.iboIiul11 con iusum.  D e ~ e l o ~ ~ ~ ~ ~ e n t a i  \viiip a l~ i io r iua l i t i e s  
\yere fo~und t o  b e  t e ~ t i ~ ~ e r a t u r c - s < . ~ > s i t i ~ u ,  reachinp a ~l?l , i iniurn at  

2 8 ' ~ .  Also,  in  t e r m s  of  wing a b n o n n a l i t i c s ,  X- ray  sens l t iv l ly  
a c r o r d i n g  t o  agc  1s var iab le ,  having t\vo ~ l ~ a x i m a  at  10 anrl 25 lir 

postpupat ion and dccx.easiiig t o  c o ~ i t r o i  lovcls  at  3') lir postpupal ion.  
~ 1 , ~  lengtli of the  pupal ~ t a g i .  i s  l l ro l r ac tcd  nz~tii S - i r r a d i a t i o n  o r  

wltli d e c r e a s e d  t empera tu r t , .  h1. h'l. 

A69-33749 * 
SIMIAN E E G  ACTIVITY R E L A T E D  TO PROBLEM SOLVING DURING 
A SIMULATED SPACE FLIGHT.  
.Tan Berlihout, iY. R o s s  Acle),, and E t ige i~c  Campeau  (Ca l i fo rn ia ,  
Un ive r s i ty ,  B r a i n  R e s e a r c h  Ins t i tu t e ,  Space  Biology L a b o r a t o r y ,  
L o s  Angc les ,  Ca l i f .  !. 
B r a i n  R e s e a r c h ,  vol .  13, 1969,  p. 140-145. 9 r e i s .  
P H S  G r a n t  No. NB- 02501; NIH Gran t  No. FR-  3; C o n t r a c t  No. 
NAS 2-2503.  

In o r d e r  t o  e s t ab l i s i i  physiological  b a s e  l e v e l s  f o r  a  30-da). 
o r b i t a l  e.xqoeri~?~ent, a  monkey  (Macaca  i l e m e s t r i n a )  \.,as sturiicd 
whi l e  i so la t ed  in  a  grouridecl s p a c e  capsu le  i o r  th i r ty  d a y s .  A foil].- 
syrnbul  clr layed-matching p r o b l e m  had been  se lec ted  Lo monitol. the 
a n i m a l ' s  ~ n t c g r i t y  o i  men ta t ion  dur ing  o rb i t a l  i l ight ,  and the  monkey  
u s e d  i n  this  c o n t r o l  run  w a s  t r a i n e d  to p e r f o r m  th i s  t a s k  p r i o r  t o  
i so la t ion  111 the  capsu le .  Phys io log ica l  i n s t r u n l e n t a t ~ o n  f o r  the r u n  
includecl i ~ n p l a n t a t i o n  o i  s i r  riepth and four  skul l  EEG e l e c l r o d c s .  
E E G  recordi i igs  co l i cu r ren t  wi th  p r o b l e m  solviiig w e r e  inade  through- 
out  tlic c o u r s e  of the 30 d a y s .  (Author  1 

A69-33750 * 
A COlMPARISON O F  STIMULUS-BOUND DRITTI<ING AND DRINICING 
INDUCED BY WATER IIEPRIVATION. 
E l l io t  S. Va lens te in ,  .Tan W. Kaliolewski, aild Verne  C .  Cox ( F e l s  
R e s e a r c h  Ins t i tu t e ,  Dept. of P s y c l ~ o p I i y s i o l o g y - N e ~ i ~ ' ~ ~ ~ ~ l ~ ~ ~ s i ~ ,  
Yellow Spr ings ,  Ohioi .  
C o n ~ m u n i c a t i o n s  in Behav io ra l  Btolog)r, P a r t  A ,  vol .  2 ,  Kov. 1968, 
p .  227-233. 7 r e f s .  
NIH Gran t  No. M-4529;  G r a n t s  No. S s G - 4 3 7 ;  No. NGL-36-005-001. 

D r s c r i 1 ~ t i o n  of s i g ~ i i f i c a n t  d i i i e r e n c e s  betvieen clrinking elicitecl 
by h y ~ > o t h a l a ~ n i c  s t i m u l a t ~ o n  and t h ~  d m ~ k i n g  ~ n d u c e d  b y  t h i r s t  
( w a t e r  deprivat ion! .  Ra t s  with chroi l ic  electrodes lmplan tcd  in  the  
hypo tha lamus  s e r v e d  a s  the  sub jec t s .  "Hypothalamic r l~~rn l~ i i ig"  d o c s  
not  rearlily t r ans i r - r  to d~-ildrillg tha t  r e q u i r e s  a  d i i i e r e n l  i r,nsiun- 
n ia to ry  response :  tlic eueca i ion  o i  a motur rcspoiisc Ilia) lilay a  
i n o r e  in ipur t an t  r o l e  In  d i r cc t inp  "l i )pot l ia lai~i ic  d r ~ n k i i l "  Lllali 11 
d o r s  in tile d r i n k ~ n ~  o i  water d rp r ive r l  aniiiials: s c l a t ivn  consullip- 
t ion  of a  g l ~ i c o s c  solulioii ancl w a t e r  i l j f ier  f r i , n ~  that  oi tiiii.sLy aml l l a i s  

(Autliiir 1 

A69-33751 
R E s I ~ I R A , ~ o ~ \ ~  GAS EXCH.AKGE I s  EXERCISE DIIRIKG I I~S- IUhI -  

OXYGEN BIIEAl H I I G .  
T .  M.  hiiirpliy, \\'. 11. C l a r k ,  I .  P. T,. Duckingham, and I V .  A.  

Yoiinp (St. P a i i l ' s  C l in i r a l  In\c- ; t ipat ioi i  Unit, Vanroiivvl., Canaria) .  
, Jo,~rnal  of Applierl Ph\r5ioloCy, xol .  2 6 ,  hl; i r .  I"6'3, p.  1113-307. 
12 l . ~ r ~ .  
l l e fensc  Rr . s ra rch  Eoarr l  of  C;ana<i;i Gran t  Yo. QjlO-103. 

Six sn l , j i r t s  ~ v c r e  r x c r i - i ~ r t l  on a ti-c;ii!ri>ill u'hilr !>rcathini: a i r  
217; in  i ~ r l i , ~ ~  t l l r o t ~ ~ l i  a lo\\,-rvsisliincc. i . i l \ c . .  Yvnii la-  

l ion,  O 2  iiptalw, ;inri CO oulpnl  r l i l l . i n g  IIc-OL b r < , r i t l l i ~ ~ g  \vv i . r  ( 0 1 1 1 -  

parPd \vitl, , . a l , , r~  ioy ail! breatliinl: a t  ~. ; ich ,i-orlrloaii. Tiir vcn t i l a -  
t ions a n d  coL o ~ , t p ~ ~ t ~  ,veri. i r i i , n t i ~ a l  iilr the t\vo g.is<,s. T i ~ o ~ i # l i  t hc  

O 2  uptalces m e r e  i< l rn t i rn l  a t  lo,, ~vork loa i l s ,  thc vaI!iv f o r  Hc-OL 



f e l l  ab rup t ly  bclon. that  fo r  a i r  a s  the  e x e r c i s e  inc reasc t l .  Th i s  a p -  
p e a r s  to be diic t o  t h r  rie\,elopinent of tu rbu len t  ilow in the air \ \ -ays 
a t  loxver \ .ent i la l ions during a i r  b rea th ing  than dur ing  He-O2 b r e a t h -  
ing b rca i i s r  of the l o ~ v e r  density.oi the l a t t e r  g a s .  A r t r r i a l i z r d  
cap i l l a ry  l~loorl  takr,n a t  a  high n~ork loa i l  shoxved a C 0 2  p r e s s u r e  
4 ii>ii> l o n e r  an  I l e -O2  than on a i r ,  e s t ab l i sh ing  tlie p r e s e n c e  of h y -  
pe rven t i l a t ion .  The  C 0 2  p roduc t ion  miis t ,  t h e r e f o r e ,  be r educed  
along with th r  O2 consumpt ion  althoiigh no co r respond ing  fa l l  in 
~ r n t i l a t i o n  o c c u r s .  (Author )  

A69-33752 " 
THE MOTIVATION UNDERLYING EATING ELICITED BY LATERAL 
HYPOTHALAhlIC STIhlULATION. 
E l l io t  S .  Valei ls tein,  V e r n e  C.  Cox, and J a n  W. Kakole~rrski  ( F e l s  
Rcsca rc l i  Institute, Ycllow Spr ings ,  Ohio) .  
Phys io logy  and Behav io r ,  vo l .  3, 1968, p. 969-971. 8 r e f s .  
N1H Gran t  No. M-4529;  G r a n t s  No. i\rsG-437; No. NGL-36-005-001. 

Invest igat ion of the  n a t u r e  of t h e  motivat ion underlying s t i n ~ u l u s -  
boiilid cat ing in a n i m a l s .  It was  found tha t  ani l l ia ls  tha t  e a t  a  spec i f i c  
food i n  r e s p o n s e  t o  l a t e r a l  hypo tha lamic  s t i lnulat ion d o  not  r ead i ly  
s~v l t c l i  t o  a n o t h e r  f a m i l i a r  food.  F u r t h e r m o r e ,  such  a n i m a l s  exhibi t  
a hes i t ancy  t o  s \vi tch t o  Lhe s a l n c  food changed in  i o r m  a s  when 
pe l l e t s  a r e  ground t o  a  po\vdered m e a l .  111 both i n s t a n c e s  s t imula t ion  
began t o  e l i c i t  d r ink ing  r a t h e r  t h a n  cat ing of a  different  o r  a l t e r e d  
foori. It i s  concludcci tha t ,  in t h i s  s ign i i i can t  r e s p e c t ,  cat ing e l i c i t ed  
by e l ec t r i ca l  s t imula t ion  and hunger  a r e  v e r y  d i f f e ren t .  M. M. 

A69-33755 * 
HEPATIC TTIIOSINE TRANSAMIXASE RHYTHM - IKTERACTION 
O F  ENVIRONMENTAL LIGI-ITIXG, FOOD COP?SUhlPTIOS .4ND 
DIETARY PROTEIN COiYTEhTT. 
M.  J. Ziyrnond, \\'. J. Shoen,alrer, F. Lar in ,  and R .  J .  Wur tman  
(Massach i i se t t s  Inst i tute  a f  Technology,  Dept. of Nutr i t ion and F o o d  
Science,  Cambr idge ,  h , lass .  ). 
Journa lo iS i i t i . i t i on ,  vol .  98, May 1'169, p. 71-75. 10 r e f s .  
PHS G r a n t s  Xo.  AM-11709; To .  AM-11237; G r a n t  No. NGR-22-00o-272 

5iepat i r  t y r o s i n e  i r a n s a ~ n i n a s e  ac t iv i ty  w a s  m e a s u r e d  over  a  
24-h r  p e r i o d  in  a n i m a l s  ma in ta ined  nncler t h r e e  env i ron ,nen ta l  
s i tuat ions:  n o r m a l  lighting ( l ights  on fro111 9 a . m .  to 9 p . m . )  and 
a d  l ib i tum d i e t a r y  p ro te in ;  r e v e r s e d  lighting ( l ights  on f r o m  9 p . m .  
to  9 a . m . )  and a d  l ib i tum d i e t a r y  p ro te in ;  and  n o r ~ u a l  l ight ing and 
a nonprotein d ie t ,  \vitll p r o t e i n  added a t  va r ious  t i ~ n p s  dur ing  the 
day. In e a c h  c a s e ,  the i n c r e a s e  in  t y r o s i n r  t ransarninasc,  act ivi ty 
w a s  not  o b s e r ~ e d  unt i l  a f t e r  the in i t i a l  ingest ion of  p ro te in .  T h r s e  
r c s ~ ~ l t s  suppor t  the hypo thes i s  tha t  the da i ly  rhy thm in thc ac t iv i ty  
of th i s  e n z y m e  in  r a t  l i v e r  i s  genera te t i  by the cyc l i ca l  ingest ion of 
p ro te in .  (Author )  

A69-33756 ' 
VENTROMEDIAL HYPOTHALAMIC LESIONS AND CHANGES IN 
BODY WEIGHT AND FOOD CONSUMPTION IN MALE AND FEh4ALE 
RATS. 
V e r n e  C .  Cox,  J a n  W. Kako lewsk i ,  and E l l io t  S. Va lens te in  ( F e l s  
R e s e a r c h  Ins t i tu t e ,  Yellow Spr ings ,  Ohio) .  
Journa l  of Compara t ive  and Phys io log ica l  Psychology,  vol .  67,  
no .  3 ,  1969, p. 320-326. 22 r e f s .  
NIH Gran t  No. h4-1529; G r a n t s  No. NsG-437:  No. NGL-36-005-001. 

Ven t romedia l  hypo tha lamic  (VMH) l e s ions  had d i f f e ren t i a l  e f fec t s  
i n  m a l e  and f e m a l e  r a t s .  \'?hen m a l e s  and f e m a l e s  w e r e  ma tched  f o r  

e i t h e r  age  o r  \!,eight, l c s ioned  f e m a l e s  displayed g r e a t e r  hyperphag ia  
and %.eight ga in  than  d ~ d  n l a l e s .  Ex tens ive  b i l a t e ra l  VMH d a m a g e  
resul ter i  i n  d ~ l l i i n i s h e d  r a t c  of weight  gain in m a l e s ,  i n  sp i t e  of in- 
c r e a s e d  food in take .  (Author )  

H. Sclimirlikc (Mii~ichen,  Tcclliiisclie Hochscliiilc, I i ~ s t i t o t  f i r  
El .ponoi~i iu,  kliinicli, Wes t  Gt .r inany).  
Wchrn~ed iz i i i i s c i i e  Moi ia t s schr i f t ,  vo l .  12, D e c .  19o8, p .  481-457. 
Iii G e r m a n .  

B iu t rchno lup i ra l  inves t iga t ion  of  the s u p a r l i s o r y  a n d  dec i s ion-  
~ n a k i i ~ g  activities of hiiilian beings in  r e l a t ion  to autonlat ion.  P r o b -  
l en i s  o l  data  col lect iol l  a n d c o n t r o l ,  a d a p t a t i o ~ j ,  c o n t r a s t ,  grouping,  
codiiig, a n d  obse r l - a t ion  dur ing  p e r i o d s  of  u n d e r d e m a i ~ d  o r  o v e r -  
dellland a r e  c o n s i d e r e d .  Esper ime i i t a l  r e s u l t s  of s o m e  r a d a r  t e s t s  
a re p r e s e n t c d .  B . H .  

A69-33771 
FLOW iMECHtZNICS THEORY AND I T S  POSSIBLE APPLICATIONS 
TO MEDICINE [DIE ERICENNTNISSE DER STR~VUNGSMECHANIK 
UND IHRE M ~ G L I C H E N  ANWENDUNGEN IN D E R  MEDIZIN]. 
E. Truckenbrod t  (Miinchen, Techn i sche  Hoc l~sc l iu le ,  Iilstitiit f i r  
Strbin\ ings li,echanik, M~inicl i ,  W e s t  G c n l i a n y ) .  
\ V v l ~ i - i i i ~ ~ d ~ ~ l ~ ~ i i c l ~ ~  MoilaLbb~ll l~lf t ,  V O ~ .  12.  D C C .  IC)6S, 1). 438-493.  - 
111 G L , I  > , 1 , 1 n .  

Ct, inparison u i  Llli: llumail \ -asct i lar  s y s t e m  t o  a flow sys ton i  
i n  thcorc t i ca l  f low mechan ics .  T h e  h u m a n  s y s t e m  c o n s i s t s  of a  
b ranch ing ,  r i i t hc r  than a s i m p l e  flow illechaliisrn with e l a s t i c ,  r a t h e r  
than r lg id  tube wa l l s .  In  addi t ion,  tlie f low Lhrougli the  v e s s e l s  i s  
u,i3tc;idy and  pi i lscd,  1.at11e1- than s tuady  and  c o ~ i t i i ~ u o i ~ s .  T h e  d i l t i cu l -  
t i c s  involved in solving the continui ty equa t ion  a n d  applying the 
e n e r g y  equat ion under  these  c i r c u m s t a i ~ c e s  a r e  noted.  M o r e o v e r ,  
the ~ndix-idual  v e s s e l s  show vary ing  e n e r g y  a n d  p r e s s u r e  l o s s e s ,  
dcpcnding on theil- s i z e  and wa l l  c h a r a c t e r i s t i c s .  TIic adap ta t ion  
of i low-l l lcasuring equ ipment  tu liuillan o r g a l i i s ~ n s  on the b a s i s  of 
thcse  c l i a r a c t e r i s t i c s  i s  d i s c u s s e d .  B . H .  

A69-33772 
A NEW METHOD O F  DETERMINIhTG T H E  FLOW RATE IN T H E  
ASCENDING AORTA, THE STKOKE VOLUME AND T H E  CARDIAC 
O U T P U T  WITH T H E  AID O F  BALLISTOCARDIOGRAPHY [ ~ ~ B E R  
EINE NEUE METHODE DER BESTIMMUNG DER STIZOMUNGSGE- 
SCIIWINDIGKEIT IN D E R  AORTA ASCENDENS, DES SCHLAG- 
VOLUMENS UND D E R  HERZLEISTUNG MIT H I L F E  D E K  BALLISTO- 
IC.\RDIOGRAPHIE]. 
K. Biil-kliart and  H.  W .  Ki rchhof i  ( B u n d c s m i n i s t e r i u ~ ~ ~  d c r  Ver te id ig -  
iing, Fliign?cdiziniscIles Inst i t i i t ,  F ~ r s t e ~ - i i e l d b l . u c k ,  W e s t  G e r m a n y ) .  
Wch~~rnud ia ln i sc l io  Mona t sbchr i f t ,  vol .  12, D c c .  1968, p.  49-1-498. 
In G c l . ~ i ~ ; i n .  

D ~ s ~ l . l l > t i o i i  01 a 11e\v, bloodless  111utliod f o r  de te rmin ing  the  
s t r o k e  and  miliiite v o l i i ~ n e  with the a i d  of ba l l i s toca rd iography .  A 
s l x c i a l  Bl<G tab le  co~ i s t l . uc ted  l o r  this  p u r p o s e  p e r m i t s  the  d e t e r -  
mina t ion  of f o r c e  con lponen t s .  Tha  xilean f low r a t c  in  the a scend ing  
a o r t a  i s  ca lcu la ted  on the b a s i s  of  the Hagel l-Poiseui l lu  theory .  
Tliu new  tcchniqul: p e r m i t s  the de te rmina t ion  of  c a r d i a c  output .  
Some  niean \,slues of  s t r o k e  vo lumes  ; ~ r r a n g e d  by age  g roup  a r e  
given a s  esr tniples  of  tlils n ~ c t h o d  o f  ca lcu la t ion  a n d  a r e  c o m p a r e d  
wltli s i ~ i i i l a ~ .  v a l u e i  of  s t r o k e  1 -o lu~ne  d e t e r m i n e d  by Incans  of the  
iodi i~i ,  i so tope  ind ica to r  niuthod. B . H .  

A69-33773 
INVESTIGATION O F  IMPEDIMENTS IN THE KESPIRATORY E Q U I P -  
MENT O F  HIGH-PERFORMANCE AIRCKAFT [UNTEKSUCHUNGEN 
~ B E R  DIE W I D E R S T ~ N D E  IN ATEMANLAGEN VON HOCHLEI- 
STUNGSFLUGZEUGEN]. 
H. A. G e r l a c b  (Bundesmin i s t e r ium d e r  Vertcidlgung,  F l u g m e d i -  
ziniscl ies  I t is t i tut ,  F i i r s t en fe ldbruck ,  W e s t  G e r m a n y ) .  
Wehrmediz in i sche  Mona t s schr i f t ,  vol .  12, D e c .  1968, p .  499-502.  
I n  G e r m a n .  

Desc r ip t ion  of a  p ro tec t ive  f i l t e r  deve loped  fo r  i n c o r p o r a t i o n  
into the insp i ra t ion  va lve  o i  oxygen i i ~ a s k s ,  t o  o v e r c o m e  r e s p i r a t i o n  



dl i f i cu l t i e i  whicli o r ig ina te  a t  th i s  point in the resp i ra t ion  s y s t e m  
of h igh-per fo rmance  a i r c r a f t .  T h e  use  of th i s  i i l t c r ,  which i s  s t i l l  
in  the d e v e l o g i ~ ~ e n t a l  s t age ,  r e s u l t s  in a  reduction of tha per  iu i~ iu te  
r e s p i r a t o r y  v o l u ~ n e  which c a n  be  excl ia~iged with a  given p r e s s u r e  
ampli t i ide.  B.H. 

A69-33774 
RESPIRATORY CHANGES RESULTING FROM BREATHING 
THROUGH A MASK [ V E ~ N D E K U N G E N  DES ATEMTYPS BEI 
~?ASI<ENATMUNG]. 
R. E i i e  ( B u n d e s i ~ ~ i n i s t e r i u m  d e r  Verteidigung,  Flugmediziniscl ies  
Iiistitut, F i i r s t e ~ ~ f e l d b r u c k ,  Wes t  G e r m a n y ) .  
Wehrnxediziiiische Mona tssc i i r i f t ,  "01. 12, Dec.  1968, p. 503-506. 
In G e r m a n .  

C o m p a r i s o n  of r e s p i r a t o r y  diff ici i l t ies  c a u s e d  by breathing 
through a m a s k  wi th  changes  i n  r e s p i r a t i o n  resu l t ing  i ro ln  a n  
obs t ruc t ion  c a u s e d  by a phys ica l  r e s p i r a t o r y  d i s o r d e r .  Thc  r e s -  
p i ra to ry  changes  in both c a s e s  a r e  found to be aiialogous. T h e  
inse r t ion  of a  p ro tec t ive  f i l t e r  i n  the  m a s k  during the breathing 
expel.iment r e s u l t e d  in no signif icant  changc i n  the n ieasured  va lues  
obtained dur ing  the  t e s t  using a n  unfi l tered m a s k .  B .H.  

A69-33775 
R E P O R T O N H Y P E R B A R I C E M E R G E N C Y T R E A T M E N T A T  THE 
INSTITUTE FOR AVIATION MEDICINE O F  THE LUFTWAFFE 
[ERFAHRUNGSBERICHT ~ ~ B E R  DIE HYPERBARE THEIWPIE BE1 
NOTFALLEN AM FLUGMEDIZINISCHEN INSTITUT DER LUFT- 
WAFFE].  
E .  Burc l l a rd  (Bundusrn in i s t e r ium f i r  Vcrteidigmig,  Flugxnedizi- 
~ i i s c h e s  Inst i tut ,  F i i r s t enfe ldbruck ,  W e s t  Germany) .  
W e h n ~ ~ e d i z l i ~ l s c l i e  ~Monatsschl- if t ,  vol .  12, Dec .  1968, p .  512-514, 
Iii G e r n ~ a n .  

Repor t  on  the t r e a t m e n t  of  eight  c a s e s  of gangrene a n d  th ree  
c a s e s  of c a i s s o n  d i s e a s e  resu l t ing  f r o m  diving acc iden t s .  Desp i t e  
s o m e  in i t i a l  t echn ica l  d i f f i cn l t i e s ,  applicat ion of hyperbar ic  oxygen 
was  found to be the m o s t  effect ive t r e a t m e n t  f o r  even  the m o s t  
s e v e r e  c a s e s  of g a s  gangrene  infect ioi l .  B.H. 

A69-33776 
BAROTRAUMA DURING HYPERBARIC OXYGENATION [BAROTRAU- 
MA BE1 HYPERBARER OXYGENATION]. 
G .  FrGhlich (Bundesmin i s tc r ium d e r  Verteidigung,  F lugmediz in i sches  
Inst i tut ,  F i r s t e n f e l d b r u c k ,  Wes t  Germany) .  
Wehrmediz in i sche  Mona tsschr i f t ,  vol  12, Dec .  1968, p.  517, 518. 
In G e r m a n .  

Review of the  et iology,  d iagnos i s ,  the rapy ,  and p rognos i s  of 
bal .otrautnas su f fe red  during fligllt descen t  o r  e n t r y  into a  ca i s son .  
V a r ~ o u s  subject ive a n d  object ive e a r  t r a u m a  symptoms  a r e  reviewed,  
including rup tu re  o i  the  e a r d r u m .  Hyperbar ic  c h a m b e r  pel.sonne1 

a r e  r e q u i r e d  to undergo  examina t ion  to es tab l i sh  n o r m a l  patellcy of 
the e a r  p a s s a g e s .  T h e  u s e  of p a r a c e n t e s i s  i n  the c a s e  of s e m i -  
consc ious  o r  unconsc io i~s  v ic t ims  of b a r o t r a u m a  is d e s c r i b e d .  T h e  

use  of p a r a c e n t e s i s  f o r  pa t i en t s  su f fe r ing  f r o m  common upper  r e -  
s p i r a t o r y  a i l m e n t s  i s  a l s o  c i t e d .  B.H. 

A69-34003 
INDIVIDUAL DIFFERENCES AND INTRA-INDIVIDUAL VARIABILITY 
IN MOTOR PERFORMANCE UNDER CONTINUOUS-PRACTICE CON- 
DITIONS. 
G ~ o r g e  E .  S te lmach  (California,  Universi ty,  Santa B a r b a r a ,  Calif .  ). 
Human F a c t o r s ,  vol .  11, Jane  1969, p. 201-205. 16 r e f s .  

Study of the e f i e c t  of p r a c t i c e  on individual  d i f fe rences ,  i n t r a -  
individual  va r iab i l i ty ,  and r e m o t e n e s s  i n  pe r fo rmance  during eight  
minu tes  of continuous p r a c t i c e  on a l a r g e  musc le  motor  t a sk .  In-  
dividual  d i i f e rences  ( t rue  s c o r e  v a r i a n c e )  revea l rd  a  s l ight  i n c r p a s e  

dur ing  the pract ici .  scss ion ,  whilc  the intraintlividiial \ a r i a h i l i l y  
r e l n a i n ~ r i  r e la t ive ly  unaiiectcil by i i ~ a s s c d  practice. l V l ~ ~ n  the, in>- 
provenlent  in pe r fo r ina i i c r  \vas rcmot ,ed  by cszn l in ing  the rr.latixc 
va r iab i l i ty ,  both soi irccs of va r iance  i n c r e a s r d .  The. e f f e c t s  of an 
i n r r e a s i n g  xiumber of interpolated t r i a l s  on the i n t e r t r i a l  c o r r e l a -  
t ions re%-ealrr l  thal with increasing anioiinls of r e i i io l rness ,  th r  
i n t e r t r i a l  ro r re la t io i -~s  decrvased .  (Aiitho 1 ) 

A69-34004 
THE E F F E C T  O F  COLOR CODIZG Ohr PERFORhlANCE O F  AN 
ALPHABETIC FILING TASK. 
Stephan A. Konz and Bruce  A. Kui. (Kansas  State LJniversity of 
Agr icu l tu re  and Applieci S c i ~ n c e ,  Manhattan,  Kan. 1 .  
~ u ~ k a n  F a c t o r s ,  vol. ll, June 1'169, p.  207-212. 11 r r f s .  

Krsu l t s  of an exper iment  rxploxing tllc e f fec t  of filing naliies, 
typical  of  a 1t.lephone d i rec to ry ,  that  \\.err, c o l o r  coried on the f i r s1  
l e t t e r  and on the second  l e t t e r  of the l a s t  nan i r~ .  A no-color-code 
conrlition w a s  used  a s  a  control .  Ra t r  of prodiict ion,  ni lmbcr 
r r r o r s ,  niagnihtdc o i  r r r o r s ,  and u s e r  p r c f e r c n c e  s e r v e d  a s  c r i t e r i a .  
A total  of L?. sub jec t s  f i led 375 approp~.iat i . ly  color-st?ipcri  IBM 
c a r d s  into a box of IBlvi c a r d s  a p p r o p r i a t ~ l y  corlrd. Thr  rat<,  ot 
l ~ c r i o r n l a n c e  and subject  p r e i c r c n c e s  ind ica l rd  that tlic s c r o i ~ d -  
l e t tv r  rode \\,as bc t t e r  than t h r  o t h c r  two conditioiis. 13asi.d on  
quanti ty of e r r o r s ,  the i i r s t -  and second- l r t t c r  r o d c s  \vc,re s i g -  
nificantly bc t t e r  than the no-co lo r -code  condition. Considering the 
magnitude of r r r o r s ,  the f i ~ . s t - l e t t e r  code w a s  signif icantly b r t t e r  
than the hvo o thc r  codes .  The r e s u l t s  o i  th i s  e x p ~ r i m e n l  sugges t  
that  a  color-coded filing sys tem based on a i i m p l c  f i r s t - l e t t r r  
sche ln r  would signif lcantiy reduce  the ~ n a g n i t u d e  and  qi~ai i t i ty of 
high inconvenicncr cos t  e r r o r s  o v e r  the conventional  no-co lo r -code  
s y s t e m .  (Auihor ) 

869.34005 " 
DESIRABLE DLUENSIONS FOR CONCENTRIC C0ITROL.S.  
J a m e s  V. Brad ley  ( N e w  hlc,sico State Unix-ersity, Las C r u c e s ,  
N. Mex. ). 
Human F a c t o r s ,  vol. li, June 1969, p.  213-225. 

Resu l t s  of exper iments  pe r io r ined  to d e t e r m i n e  the m i n i m u m  
allowable d imens ions  of c i r c u l a r ,  nondetent knobs, mounted on 
concen t r i c  shafts ,  when frpqirent inadver ten t  opera t ion  of  adjacent  
coaxial  knobs cannot be  to le ra ted .  A s tandard  set t ing w a s  used,  
and m e a s u r e s  were  taken of r e a c h  t ime ,  tiirning tiriie, ancl inad-  
v e r t e n t  touching of  adjacent  coaxial  knobs. h,laniptilated v a r i a b l e s  
w e r e  th ickness ,  d i a m e t e r ,  and d i i i e r e n c ~  in d i a m e t e r  between Ihr  
opera ted  knob and the adjacent  knobs.  I t  w a s  conil i ldcd tha l  if th ree  
knobs a r e  to  b r  concen t r i ca l ly  ganged and if the  iniridlc knob i s  
about 2 in. in d iamete r ,  (1) the d i a m e t e r  of the f r o n t  knob should be  
a t  l e a s t  1 in .  s m a l l e r  and that  of the back knob 1-114 in.  g r r a t e r  
than tha t  of the middle knob, and ( 2 )  the f ron t  and liiiddle knobs 
should each  be 314 in.  thick, w h e r e a s  the back knob m a y  b e  a s  thin 
a s  114 in.  (Author ) 

A69-34006 * 
OPTIMUM KNOB CROWDING. 
J a m e s  V. Brad ley  (New illexico State Univrl.sity, l a s  C r ~ c c s ,  

N. hlex. ). 

Hii~nan  F a c t o r s ,  vol .  11, June 1969, p. 227-237. 
M e a s u r e m e n t  of  reacl l  t imu,  turning t ime ,  axxi inarlvertc-nt 

touc l~ ing  of adjacent  con t ro l s  whilc  a s t andard  sct t inp w a s  ~nac l r  
with one of  s e v e r a l  c lose ly  spaced  knobs.  The v a ~ i a b l c s  n ~ a n i p n -  
l a ted  w e r e  spacing behveen knobs,  knob d iamete r ,  and knob con- 
f igurat ion.  Pe r fo rn?ancr  in~ l>rovcd  rapidly wit11 i n c r e a s i n g  distancv 
bchveen knob edgcs  up to a n  i n t e r p c r i p h c r a l  d i s t ance  of I  in . ,  a f l r r  
which p e r i o n n a n c e  continued to improvc  but a t  a ruiirh slo\\,cr r a t e .  
F o r  equa l  amounts  of panel  s p a c r  consumi,d by s c v c r a l  r l o s ~ , l y  
crowded knobs,  112-in. - d i a ~ n  knobs were more  n r a r l y  r r r o r - i r r c  
than w e r e  thc l a r g e r  d i a r n e t ~ r  knobs t r s t r d .  F o r  '.rjiial r i is tai lci~s 

bchvcen knob edges,  h o w ~ v c r ,  pc r io rmancv  i i ~ ~ p r o \ c , d  \vitll in -  
c reas ing  knob r l iametcr .  Tl iesr  rcsi i l ts  apply only to knobs capable 



of heing o p e r a t r d  by ~ n o t l c r a t c  torrlue. It \\-as foiinti tliat the frecjurn-  
r)- n it11 mliiili a c ro \ id ing  linob i s  inatlvcrtunt1)- toiicherl i s  strang1)- 
affected by tliv a n g u l a r  posi t ion thal i t  o c c ~ i p i c s  \vitli r e i p c i t  to till. 
o p ~ r a t v r l  knob, lxit i s  p r a c t i c a l l y  incicpcnilcnt of tli? p r i ~ s r n r r  o i  
ot11~1. ~ 1 . ~ \ v d i i l p  1<110115 a t  thc saniv d i s t ancc  froin tlic ope ra tvd  knob. 

(Aiitlior ) 

A69-34008 
E F F E C T S  O F  ISTERIVIITTEST ZOISE OX IIIlIVlAN TARGET 
DETECTION. 
Haro ld  D. W a r n r r  (South Dakota,  l1nivcrsit)-, \ ~ r r m i l l i o n ,  
S. Dak. ). 
Huliian F a c t o r s ,  xol .  11, Junc  lfJ6a, p. 245-249.  9 r c f s .  

Esan i ina t ion  of  thi. c i f c c t s  oi  i n t e r ~ i ~ i i t c n l  no i sc  on t a r g c t  
d ~ t c r t i o n  p e r i o n u a n c c .  Specif ical ly,  the s tudy ivas dc signer1 t o  
t e s t  whe the r  the e f f e c t s  o i  no i sc  p r v s e n t e d  a t  a 70% on-off, "neu t ra l "  

r a t io  a r e  indeprntlt.i~t o f  thc no i sc  intr , i~si ty ]?\.el. F o u r  I?\-els of 
no i se  w e r c  used  - iio iloise and SO, 90,  and 100 dB.  T h c  r c s u l t s  
r t , vea l rd  that  dvtvrt ion tiimr w a s  not  s ignif icant ly a f fec ted  by the 
no i se  l eve l .  The, total  n ~ i i i i l x r  of e r r o r s  r e c o r d ~ r l  f o r  ~ a c l i  no i se  
condirion showed tha t ,  in g e n e r a l ,  a s  intensity leve l  incl 'easerl ,  
the total  niii~,bci. o i  e r r o r s  dcc rcase r l .  T h e s e  f indings a r c  rc l a t cd  

to tlic ronrc,l>t o i  " f l r~z ib i l i ty  of a t t rn t ion .  " (AuLhor) 

A69-34009 
THE E F F E C T S  O F  AkIBIENT KOISE ON VIGILAivCE P E R F O R -  
IZIASCE. 
P a l r i ~ k  13. b1cCann. 
H u m a n  F a c t o r s ,  vo l .  11, J i ~ n c  1969, p .  251-256. 13 r e f s .  

E i f c c t s  of cont inuous no i s?  1 s  inl<,r i i r i t tcnt  noise on siiilj?cts 
p e r i o r ~ n i n ~  a n  a i ,d iu \ i sua l  ~ l i e c k i n ~  tasl-. Althoi igl~ t h e r c  \vas no 

cliffi.ri.ncv lbetween t l i ~  c f i r r t s  of the two lrinds of noise on total 

e r r o r s ,  i n t enn i t t i -n t  noise p roduced  a l a r g e r  n u m b e r  of o m i s s i o n  
c r r o r s  than did continuous no i se .  T h e r e  viere no differences in 
overa l l  vigi lance performance between n ia l c  and  f r ~ u a l r  o b s e r r ~ r s .  
T h e r e  w a s  a  d e c r e i ~ i e n t  in performance wi th  t ime-a t -work  typical ly 
found in  o t h e r  vigi lance s t u d i e s .  (Author )  

A69-34010 
E F F E C T  O F  VIBRATION O N  THE OPERATION O F  DECIhLAL IX- 
PlJT IlE\rICES. 
Rober t  D. Dean, R i c h a r d  .T. F a r r p l l ,  and  J a m e s  D. Hitt (Bocing 
C o . ,  Sea t t l e ,  Wash .  ). 

(Human. F a r t o r s  Soc i r ty ,  Annua l  Meeting,  11111, Boston,  h i a s s . ,  
S rp t .  ls67.  ) 

Human F a c t o r s ,  vol .  11, June  1969, p. 257-271. I4 ].cis. 
D c t e n m n a t i a n ,  through t l i r ~ r  e x p e r i m e n t a l  stiidivs, of thi. 

r i . la t ive e f f e c t s  of irrvchanical vibrat ion on d e c i n ~ a l  input pvl.for- 
Iilanl-r. Six input p a n r l s  m e r ?  uscrl, involving f o u r  Ibasic 1)-pcs o i  
i o n t r o l s  (piis11 but tons,  togglc swi tc l i r s ,  r o t a r y  b w i t c l i ~ s ,  and 
t l ~ n ~ ~ ~ b \ i . l i p e l s ) .  Sub jvc t s  w p r e  eng ine i . r /p i lo t s  \vhu werl. gi\-cen the 
t a sk  of  inse r t ing  right-rligit dec in>a l  nriml?c~.s. T w c l i r  sub jec t s  
\vi.rc, iiscd in the i i r i t  and si,concl s lud ivs ,  10 in thv thil.rl. The, 

iivixnrlr~nt iiiiasiirt,s were speed ,  a c c u r a c y ,  p ~ . r f c r c . n r c ,  and r s -  
timaterl spvcd and acc i i r acy .  The. i j r s t  s t~ir ly was  conduc tc~ l  in a n  
o r f i r e  cnv i ronmcnt :  the. i v r o n d  unr l i r  a con t ro l  condition and 
0. 5 RhlSg (L to  10 Hz)  r andom v e r t i c a l  \ i b r a t i o n :  and thc th i rd  
s l~ i i ly  ~ ln i lv r  f ive I ~ ~ \ ~ e l s  of 2 to  ill Hz randoin v r r t i c a l  v i b r a t ~ o n  
( 0 .  0 ,  0 .  2 ,  0 .  -i, O. b ,  and 0 .  S KblSg). S o  s ingle dvvicc mas bes t  in 
tl.r.i>~s of spevrl, a c r i i r a r ) ,  anil p r c i e r r n i c .  The o v r r a l l  effect  of 
v i h t a t i o , ~  \ v ; ~ s  to  ciegi.arI<, p ~ r f n r r n a n c c .  (Author ) 

A69-34011 
THI,: E F F E C T  O F  LOAD ON MUSCLE OUTPUT.  
Char lcb  W .  S ~ i g g s  (Sort11 Caro l ina  State  l in ive~ . s i ty ,  Ralcigh,  S .  C.) .  
Iirirnan F a c t o r s ,  > o l .  11, .Tun<. 1'169, 11. 273-279.  5 r e i s .  

Analytic ronsi i lvrat ion of i i~usc l i .  oiitpilt r e su l t ed  in an  e s p r c s s i o n  
that ~.c.latc,s tli<, powt.~.  oiltj>iit of a  m u s c l < ~  to tlit i i ~ ~ p o s r d  load.  Tlit, 
s i n ~ p l r s i  th<.ory prcclic teri t ha t  masiniirtu powcr oiitpilt \vould occur  

when ~ I I P  load impedance  w a s  <,qua1 to thc i,~,i>crlancc. of the m u s c l c  
systcnx in\olvt ,d .  hlodificatiai> of th i s  t h c o r y  t o  a c r o m ~ i ~ o ~ l a t c  the 
i n v e r s i ~  typc of  r e l a t ionsh ip  bct\x.t.cn lhc iol.rc qen?i.atr,il and the  
speed  of con t rac t ion ,  in agl.cc,n,i.nt wi th  pli)-siolopical co,>sidcrat ior  r ,  
prccl icted th r  mas imui> i  p o w i . ~  oiitpiil a t  a lo;$d iii-ipcilancc ( i l ioini~nt  
of i n r r t i a )  f i \ e  to 10 t inivs the 11:3pciIanr<, ol :hi. Intist lv .>?st< ni ii3- 
\ o l v ~ r i .  Espe r i i i i cn ta l  o ; > s t r \ a t i u n s  u l c r  a \\.id<- r a n g e  of loads  on a 
spec ia l ly  cons t ruc l r r l  i n e r t i a l  d l -namonic tc r  confiri1,i.d the p r e t i i r -  
t ions anri a l e  a power c u r v e  i i ini lal .  to thc on? prc~cl ict i~d.  

(Autl1oi.) 

A69-34012 " 
O P E R A T I O S A L  MEASURES O F  AIRCRAFT CARRIER UIXDIXG 
SYSTEM PERFORMANCE.  
Clyde A .  Br ic t son ,  Anthony P. C i a v a s ~ l l i ,  and  J o s e p h  W. IViilirclc 
( D ~ i n l a p  and A s s o c i a t e s ,  I n c . ,  Santa IVIunica, Ca l i i .  1. 
Human F a c t o r s ,  \.ol. 11, Junp 1969, p. 281-289. 5 r e f s .  
C o n t r a c t  No. Nonr-4981(00).  

Ana lys i s  and in tc rp rc ta t ion  of  mr,asnrc.s  of i ina l  landing a p -  
p r o a c h  p c r f o r m a n c r  during day and n i ~ h t  a i r c r a f t  L a r r i e r  r e c o v e r y .  
A p p r o s i ~ ~ i a t c l y  1800 r e c o v e r i e s  \vi.1.<, r e c o r d e d  i o r  r s p e r i e n c r d  a n d  
i n c s p e r i e n c e d  pi lots  a c r o s s  four  a i r c r a i t  c a r r i e r s ,  s ix  d i f i c r r n t  
types  of j e t  a i r c r a f t ,  and \ .ar ious env i ronmenta l  condit ions.  T h e  
s a l i e n t  f ea t i i r c s  of tlic findings a r e  reviempd and  rvaluatcr l  f o r  t h c i r  
ope ra t iona l  i n ~ p l i r a t i o n s ,  with s p c c i a l  c ~ n p l i a s i s  on night  car1.ii.r 
r e c o v e r y .  P r a c t i c a l  a p p l i c a i i o ~ i s  of th? p v r f o r n ~ a n r ~  ilala to  v i sua l  
landing a i d  design anti evaluat ion,  p i lo t  and  landing s igna l  o i i i c c r  
t r a in ing ,  and aviat ion sa fe ty  a r e  r l isci~sserl .  E m p i r i c a l  lantling 
p e r i a r m a n c e  c r i t e r i a  a r c  devrluperl  and used  t o  p r c d i c t  the p rohab i l i -  
t y  o i  landing s u c c e s s  a s  a f~ inc t ion  of deviat ions in  i-inal apl l roacl i  
p e r i o r m a n c c .  (Aiilho r ) 

A69-34013 
PSYCHOPI-IYSICAL STUDIES O F  PHYSIOLOGICAL FATIGUE 
CRITERIA. 
S t o v r r  H. Snook and C h a r l r s  H. I r v i n r  ( L i b e r t y  Mutua l  I n s u r a n c e  
C o . ,  Hopkinton, M a s s .  ). 
(Human F a c t o r s  Society,  A m ~ u a l  hlecting, I l th ,  Boston,  M a s s . ,  
Sep t .  1967.)  
Hunlan F a c t o r s ,  vol .  11, June 1969, p .  291-299. 35 r r f s .  

D i scuss ion  of a l abora to ry  e x p r r i t n c n t  and a  f i e ld  s tudy con-  
di ictrd iising psychophysical  me thods  f o r  deter i l l ining fat igue 
c r i t e r i a .  H r a r t  r a t e  mas  m e a s u r e d  dur ing  these  s t u d i r s  a s  an  
intiication o i  the physiological  l cve l  of fiinctioning a n d  was c o m p a r e d  
with fat igue c r i t e r i a  sugges ted  by o t h e r  i n v e s t i g a t o r s .  The con- 
s i s t c n r y  of the  r c s u l t s  i n  the f i e l d  s tudy  and three rep l i ca t ions  of 
the l a b o r a t o r y  sttidy d c ~ u o n s t r a t e d  the r e l i ab i l i ty  of the psychophys i -  
c a l  methodology. (Author)  

A69-34033 
INJURY P O T E N T W L  O F  EJECTION SEAT CUSHIONS. 
P e t e r  R. Pa)-nc (\Yylu L a b o r a t o r i e s ,  P a y n e  Div . ,  Rock\- i l le ,  M d . ) .  
J o u r n a l  o i i i i r c ~ . a f t ,  vol .  6 ,  May-June  1969, p .  273-278. 21 r e f s .  
C o n t r a c t  No. AF 33(615)-67-C-1912. 

De ta r i~ i ina t io i i ,  using the c u r r e n t  MIL Specif icat ioi i  dynanlic  
m o d e l  o i  tlic human  body i o r  the seated, spinal  c a s e ,  of liow the 
dynajiiic c h a r a c t e r i s t i c s  o i  a n  e j ec t ion  s e a t  cusliioii influence tlie 
i i i c ~ d e n c e  o i  sp ina l  in ju ry  dur ing  a n  e j ec t ion .  T h c  tlicoi-)r i s  c o m p a r e d  
with cv~npu tu l .  s t i idies  and shows  rcasol iai>le  ag ree in ln i t .  A inore  
s o p h i s t i c a ~ e d  dynailiic , nodc l  o i  the  human  bod!- lila!- bc needed  b e f o r e  
too lnucli r e l i ance  can  be p laced  o n  tliu concl i is lons r e a c h e d  i n  th i s  
a n a l y s i s .  Ho\i.e\*er, the g c n c r a l  a p p r o a c h  seenls to be val id,  a n d  
t h e  c o n c l u s i o ~ ~ s  a re  broadll- c o n s i s t e n t  wi th  o p e ~ a t l o n a l  e spe r i c i i ce  - 
lialllcly that  a  thin,  soft  cushioi i  m a y  sliglitiy a t t enua te  the sp ina l  
i n j u r y  p o t c i ~ t i a l  of a n  e j ec t ion  s c a t ,  m h e r c a s  a  thick,  s t i f i e r  c i ishion 
wil l  riiagniiy the  in>ur)-  piitelitial. (Autl lor)  



A69-34092 
NEIV PERSPECTIVES IN E1,ECTROhTIC INFORMATION P R O C -  
ESSING SUGGESTED FROM OBSERVATIONS O F  LIVlNG SYSTEMS. 
J .  Rylaiid i\lunrlie and G a r y  E .  He l l e r  (USAF, Aerospace Medica l  
R e s e a r c h  Laborator) . ,  Neuropliysiology B r a n c h ,  I \ ' r ight-Pat terson 
AFB,  Oliio). 
IN: ' 69  NAECON; INSTITUTE O F  ELECTRICAL AND ELECTRONICS 
ENGINEERS, NATIONAL AEROSPACE ELECTRONICS CONFER-  
ENCE,  ZIST, DAYTON, OHIO, MAY 19-21, 1969, PROCEEDINGS. 
[A69-34056 17-09] 
I\rc\t. York,  Ins t i tu t e  of E l e c t r i c a l  and E l e c t r o n i c s  Eng inee r s ,  Inc . ,  
1969, p .  253-256.  

Desc r ip t ion  of two  p r inc ip les  which have  been  defined f r o m  a 
s tudy  o i  t h e  way a n i m a l s  h e a r .  Both p r inc ip les  have been  r e a l i z e d  
t o  s o m e  extent  in  ha rd lva rc  m o d e l s  in o r d e r  t o  d e m o n s t r a t e  and 
eva lua te  t l lcm. T h c  r e s u l t s  s o  f a r  obtained sho\v tha t  t h e s e  p r i n -  
c ip lc s  a r e  usc iu l  and unique.  Siilcc tlic e a r  i s  an  a n a l y z e r  of analog 
s igna l s ,  both p r inc ip les  apply t o  analog s igna l  p r o c e s s i n g .  M. M. 

A69-34094 * 
A hIODE1, F O R  THE CLASSIFICATIOAr O F  VISUAL IMAGES. 
Ol ive r  T a l l m a n  (USAF, IVashington, D. C .  ). 
IN: ' 6 9  NAECON; INSTITUTE O F  ELECTRICAL AND ELECTRONICS 
ENGINEERS, NATIONAL AEROSPACE ELECTRONICS CONFER-  
ENCE, 21ST, DAYTON, OHIO, MAY 19-21, 1969, PROCEEDINGS. 
[A69-34056 17-09] 
Z\TC\V York, Institute of E l e c t r i c a l  and E l e c t r o n i c s  E n g i n e e r s ,  Inc . ,  
1969, p .  261-270. 10 r e f s .  

Cons ide ra t ion  o i  a  s u b p r o b l e ~ n  of t h e  pa t t e rn - recogn i t ion  p r o c e s s ,  
ca l l ed  t h e  c l a s s i f i ca t ion  of v i s u a l  i m a g e s .  The  p r o b l e m  i s  approached  
not by cons t ruc t ing  a  dcv icc  ml?ich c l a s s i f i e s  v i s u a l  i m a g e s ,  but b y  
modeling t h e  eye  of t h e  bel iolder .  A s i m p l e  biological  mode l  and i t s  
co r respond ing  eligineeririg m o d e l  a r e  described,, and s o m e  p r o p e r -  
t i e s  of the  eilgineel.ing mode l  a r e  revie\ved.  The  r e s u l t s  o i  a  s i m u -  
lat ion e x p r r i n ~ e n t  i r e  p r e s e n t e d .  M. M. 

A69-34095 
HELIUh,! S P E E C H  PROCESSING. 
John  L .  S tewar t  (Santa Rita Technology,  I n c . ,  Menlo P a r k ,  Cal if .  ) .  

IN; ' 69  NAECON; INSTITUTE O F  E L E C T R I C A L  AND ELECTRONICS 
ENGINEERS, NATIONAL AEROSPACE ELECTRONICS CONFER-  
ENCE,  ZlST, DAYTON, OHIO, MAY 19-21, 1969, PROCEEDINGS. 
[A69-34056 17-09] 
New York, ins t i tu t e  o i  E l e c t r i c a l  and E lec t ro l r i c s  Eng inee r s ,  Inc . ,  
1969, p .  271-274. 10 r e i s .  
USAF-sponsored  r e s e a r c h .  

Desc r ip t ion  o i  a  s in lp le  h e l i u m  speech  p r o c e s s o r  su i t ab le  i o r  
a e r o s p a c e  app l i ca t ions .  Var ious  concep t s  a s  t o  t h e  n a t u r e  of h e l i u m  
speech  d i s to r t ion  a r e  prescnteci .  It i s  noted that ,  a l though s a t i s -  
f a c t o r y  fo r  s o m e  applications, conventional  p r o c e s s o r s  ( a s  have been  
bui l t  t o  date ,  i~ ic lud ing  the  o n e  d r s c r i b c d ) ,  l eave  r o o m  f o r  i m p r o v e -  
m e n t .  It i s  be l i eved  tha t  achieving b e t t e r  r e s u l t s ,  e spec ia l ly  f o r  
n io re  e x t r e m e  c n v i r o n m r n t s  of gas  pressures and mix<ures,  \\,ill 
r c q u i r c  a n ~ a r k e d l y  cl i i fcrcnt  des ign  approach .  I"1. M, 

rlcvice could be i i t t r d  to m o s t  a i r c r a i t  w i th  a ~ n i n i r n u m  of modi i i ca -  
t ion.  I t  i s  be l i ev rd  tha t  slicli a  s y s t e m  would he of cons ide rab le  value 
i n  p reven t ing  co l l i s ions ,  anrl v e r y  much  wr lco rned  by a l l  p i lo t s .  

h.1. M. 

A69-34171 * 
MODIFICATION O F  THE CORTICAL CLICIC-EVOKED RESPONSE 
DURING E Y E  MOVEMENT IN CATS. 

John  S. E b e r s o l c  and  R o b e r t  Ga lambos  (Yale Unive r s i ty ,  Dept. of 
Psycho logy ,  New Haven,  Conn. ). 
Elec t roencepha lography  and Clinical  Nrurophys io logy ,  vol .  26, 
1969, p .  273-279. 12 r e f s .  
NIH G r a n t  No. 5 TI GM 1106-04: XSF G r a n t  No. GY-2758; G r a n t  No. 
NsG-374.  

Optoicinetic nys tagmus  w a s  induced i n  f o u r  c a t s  by moving v e r t i -  
c a l  b l ack  and  white  s t r i p e s  b e f o r e  t l i ~ i r  e y e s .  The r e s p o n s e  to c l i ck  
s t i m u l i  t r i g g e r e d  b y  the eye  m o v e m e n t s  w a s  r e c o r d e d  f r o m  e l e c -  
t r o d e s  cl i ronical ly implan ted  along the c l a s s i c a l  a u d i t o r y  pathnray. 
Con lpu te r -ave raged  c l i ck -evoked  r e s p o n s e s  f r o m  the c o r t e x  dec l ined  
l i n e a r l y  in  ampli t i ide a s  a iunct ion oi  eye  m o v e m e n t  ve loc i ty ;  no s u c h  
re l a t ionsh ip  ex i s t ed  a t  s u b c o r t i c a l  aud i to ry  nuclei .  TVithin 15 m s e c  
a f t e r  the  onse t  of  eye  mol -ement ,  the ampl i tude  o i  c o r t i c a l  cvoked 
r e s p o n s e s  w a s  subs tan t i a l ly  r educed .  At  100 m s e c  when  the ve loc i ty  
of 117ovement w a s  beginning to decl ine,  the  d e p r e s s i o n  \\>as a t  i t s  
max imi im (5070 of con t ro l  anlpl i tudc) .  Despi te  t h e i r  d i s p a r a t e  t i m e  
c o u r s e s ,  ?ye movements  and  d e p r e s s i o n  of the c o r t i c a l  aud i to ry  
cvoked response  a r e  c l e a r l y  i n t e r r e l a t e d .  Some  p roper t i e s ' o i  a  
c e n t r a l  i n e c l ~ a n i s n ~  tha t  could be r e spons ib le  f o r  t h i s  a r e  d e s c r i b e d .  

(Author )  

A69-34172 * 
REGISTRATION O F  INTRATrASCULAR PRESSURE AND SOUND BY 
A FIBEROPTIC CATHETER.  
A l b e r t o  R a m i r e z ,  IViI l ian~ B. Hood, J r . ,  Michael  Polai lyl ,  
R i c h a r d  Wagner ,  Nicholas  A. Yankopoulos,  and Wal te r  EI. A b e l n ~ a ~ ~ n  
(Bos ton  City Hosp i t a l ,  Second anrl Four th  Medica l  S e r v i c e s ,  
Thorndil ic  M e m o r i a l  L a b o r a t o r y ;  H a r v a r d  Unive r s i ty ,  H a r v a r d  
Medica l  School, Depl .  oi  Mcclicine, Bos ton ;  Aine r i can  Optlcal  Co. , 
R e s e a r c h  Div. , F r a m i n g h a m ,  M a s s .  i. 
(Assoc ia t ion  l o r  the  A d v a n c e ~ n e n l  of Medica l  h ~ s t r u n l e n t a t i o n ,  
Annual Meeting,  3 r d ,  Houston,  T e x . ,  Ju ly  18, 1968. ) 
Journa l  of Applied Phys io logy ,  vol. 26,  May 1969, p .  679-683.  
14 r c f s .  
KIH G r a n t s  No. HE-10539; No. HE-524-1; No. F R - 7 6 ;  G r a n t  No. 
NGR-22-007- 019. 

M e a s o r c ~ n u n t ,  using a i ibe rop t i c  p r c s s u r e  c a t h e t e r ,  o i  in t r a -  
v a s c u l a r  p r e s s u r e s  in scven  anes the t i zed  d o g s  and i n  f ive  pa t i en t s .  
T h i s  device e n ~ p l o y s  l ight  transliiittecl v i a  i ibe rop t i c  l>iindles i n c o r -  
p o r a t e d  into a  c a r d i a c  c a t h e t e r .  The c a t h e t e r  h a s  a frecjucncy re- 
s p o n s e  mhicli i s  f l a t  t o  1600 H z ,  the l in i i t  o i  the  hydrau l i c  p r e s s u r e  
g e n e r a t o r  u s e d  in t e s t ing .  It rlisplays s t ab le  ga in  and l ineari t ) -  i r o n i  
- 5 0  to t250  111m Hg,  i s  t i i e r ~ ~ ~ o s t a b l e  ( 0 . 1  nn11 Hg base - l ine  sh i i t  
p e r  OC),  and h a s  a  no i se  l e v e l  equivalent  t o  l e s s  t h a n  0 .1  111111 Hg. 
In i i v e  pa t i en t s  s tudied the i ibe rop t i c  c a t h e t e r  t r a c i n g s  were i r e e  o i  
un\vanted a r t i i a c t s  and thus s u p e r i o r  to  those  obtained f r o m  a c a r d l a c  
c a t h e t e r  anrl e x t e r n a l  t r ans t luce r  sys ten i .  T h i s  xvas a l s o  t r u e  111 
a n i m a l  e x ~ e r i m e n t s  wit11 d rug- induced  augmentat ion of v e n t r i c u l a r  
c o n t r a c t i o n ,  t a c h y c a r d i a ,  b r a d y c a r d i a ,  h>-perlension,  and hyp'oten- 

A69-34103 s ion .  The c l ~ a r a c t e r i s t i c s  o i  t h i s  s y s t e m  p e r m i t  a c c u r a t e  r ecord ing  
A PROPOSED LOlV COST PROXIMITY \\'ARSlNG DEVICE FOR of h igh- f requency  e v e n t s ,  inclurling h e a r t  sounris and p~ .cssn l . c  
AIRCRAFT.  r ler ivat iues.  (Author  i 
I,. C.  Drcm,  IV. R. L. Thon ias ,  A .  G. Atward ,  C .  P a r k ,  and  
?I. King (Radio Corpora t ion  o i  A m v r i c a ,  Dcicnse E l e c t r o n i c  
P r o d o c t s ,  Aerosl ,ace S y s t e i l ~ s  Div. , Burl ington,  M a s s .  ). 
IN: '6') NAECOX: IKSTITUTE O F  E L E C T R I C A L  AND ELECTRONICS 
ENGINEERS, N A T I O S A L  AEROSPACE ELECTRONICS CONFER-  
ENCE,  ElST, DAYTON, OHIO, 'MAY 19-21, 1969, PROCEEDINGS. 
[Ahc)-31056 17-09] 
X r w  York, I n s t i t i ~ t r  of  E l e c t r i c a l  and Electronics E n g i n e e r s ,  I n c . ,  
1Q69, I>. 125-331. 

O ~ ~ t l i n e  of a fcasil,l<. pilot p r o s i m i t y  warn ing  i n s t r u m e n t .  It i s  
noted that  thr  op t i ca l  5)-sti.rn, d e t e c t o r s ,  s igna l  p r o c e s s o r s ,  and 
d i sp lay  uni ts  ro:lld a l l  be n lanufac tu r r r l  a t  low cos t ,  and  tha t  the 

A69-34176 * 
EVID?lh-Cl.: FOR THP: lJRESESC1~: 01.' LIGKIX IN hIOSS GAME- 
TOPHYTES. 
S. M. Siege1 (Hawaii, Un ive r s i ty ,  Dept. of Botany, Honolulu, 
Hawaii) .  
A m e r i c a n  J o u r n a l  of  Botany, vol .  56, F r b .  1969, p. 175-179. 
25 r e f s .  
G r a n t  No. NGR-12-001-053. 



Detection of lignin a s  a constituent of the gametophyte axes  in 
the giant New Zealand m o s s e s  Dawsonia sp, and Dendroligotrichum 

s p .  Isolated products cotnprised 6-108 of the dry weight of game-  
tophytc axes and contained 61-628 C, 6 .4-6 .8% H, and 5.1-7.070 
OCHJ Charac ter i s t ic  color reaction and UV spectra were  observed, 
and alkaline introbenaene oxidatinn y i ~ l d e d  perhaps 14 to 18% of mixed 
aldehydes a s  their 2,i-dinitrophenylhydrazones. The presence of 
substantial lignin in these exceptionally tali upright moss  game-  
tophytes contrasts strikingly with north temperate species such a s  
Polytrichurn, Funar ia ,  Bryum and o thers ,  and lends support to the 
hypothesis that lignification is  a mechanically a n d l o r  gravitationally 
regulated process .  M. M. 

A69-34312 
LASER DAMAGE THRESHOLDS FOR OCULAR TISSUES. 
Norman A. P e p p e r s  and Ann H. Hammond (Stanford Research 
Institute, Electromagnetic Techniques Laboratory,  Menlo P a r k ,  
Calif. ). 
American Industrial  Hygiene ~ s s d c i a t i o n  Journal,  vol. 30, 
May- June 1969, p. 218-225. 27 re fs .  

Consideration of damage mechanisms,  theorehca l  models,  
damage c r i t e r i a ,  and experimental  problems i n  determining damage 
thresholds to ocular t i s sue  f r o m  l a s e r  radiation. A conlprehensive 
summary  of damage thresholds i s  presented and 1s compared with 
theoretical  curves  and published recommended safe working levels.  

B. H. 

A69-34324 
SOUND DURATION AND ITS EFFECT ON JUDGED ANNOYANCE. 
J .  W. Little and 3. E. Mabry (Boeing Co.,  Seattle, Wash. ). 
Journal of Sound and Vibration, "01. 9, Mar.  1969, p. 247-262. 
12 r e f s .  

If two noises a r e  identical in every  respec t  except that the f i r s t  
i s  of g r e a t e r  duration than the second, i t  i s  expected that the f i r s t  
noise would be judged m o r e  annoying than the second. The p r i m a r y  
a i m s  of these studies a r e  to  tes t  that expectation and to quantify 
the relationship between duration and judged annoyance. Caution 
should be exerc ised  in applying the results ,  since only two spectra,  
random noise and a fan jet  ground run-up, were  examined. Depending 
on the laboratory conditions under which the annoyance judgments 
were made, the penalty f o r  doubling of duration ranges f r o m  0.6 to 
3.1 dB for durations of I to 34 sec. The median penalty was 2 .0  dB 
f o r  doubling of duration. When attempting to quantify the relation- 
ship between duration and noise i t  can be concluded that one should 
not average  a c r o s s  instructions,  a s  the hvo kinds of instructions 
do not produce s imi lar  relationships between duration and annoyance. 

(Author) 

A69-34325 
JUDGMENTS O F  THE ACCEPTABILITY O F  AIRCRAFT NOISE IN 
THE PRESENCE O F  SPEECH. 
C. E .  Will iams, M. Klatt (Bolt, Beranek and Newnlan, Inc . ,  
Cambridge,  Mass .  ), and K .  N. Stevens (Bolt, Beranek and Newman, 
Inc.;  Massachusetts  Insti tute of Technology, Cambridge,  Mass .  ). 
Journa l  of Sound and Vibration, vol. 9, Mar.  1969, p. 263-275. 
11 r e f s .  
Contract  No. FA-66-WA-1566. 

Study of the acceptability of a i r c r a f t  noise on the basis of a test  
in which l i s teners  were  asked to  r a t e  various a i rc raf t  f lyovers.  
Judgments were  obtained of noise presented without speech and of 
noise presented simultaneously with speech. In those situations 
where speech was present ,  the l i s teners ,  a f t e r  making their accept-  
ability judgments f o r  a given flyover,  were asked questions regarding 
the content of the speech. Judgments were  compared with the maxi- 
mum noise level occurring during the flyover. Correlations between 
l istener ratings and three physical measures  were  essentially the 
same,  indicating that any one of the measures  i s  equally effective 
for  predicting l i s tener  acceptability of a i r c r a f t  noise.  G . R .  

A69-34478 
MATHEMATICAL MODELING OF HUMAN PERFORMANCE RELI- 
ABILITY. 
Thaddeus L. Regulinski (USAF, Air University,  Institute of Tech- 
nology, Wright-Patterson AFB, Ohio) and Williarr. B. Askren (USAF, 
Human Resources  Laboratory,  Wright-Patterson AFB, Ohio). 
IN: ANNUAL SYMPOSIUM ON RELIABILITY, CHICAGO, ILL. , 
JANUARY 21-23, 1969, PROCEEDINGS. [ ~ 6 9 - 3 4 4 7 6  18-15] 
Symposium sponsored by the Institute of Elec t r ica l  and Electronics 
Engineers,  the Institute of Environmental Sciences,  the American 
Society for  Nondestructive Testing,  and the Amer ican  Society f o r  
Quality Control. 
New York, Institute of Elec t r ica l  and Elec t ronics  Engineers,  Inc. 
(Annals of Assurance Sciences.  Volume 2, No. I ) ,  1969, p. 5-11. 
16 refs.  

Pre l iminary  resu l t s  of r e s e a r c h  into the feasibil i ty of mathemat- 
ically modeling human performance reliabil i ty.  The study addressed 
itself to  t ime continuous tasks  with the derivation of a general  mathe- 
mat ica l  model of the probability of e r r o r l e s s  per formance  which i s  
equated to human per formance  reliabil i ty.  The application of th i s  

lowest concentration in sonic individuals. The r e s u l t s  of the 
toxicological study a r e  reported and discussed. V. P .M.  

A69-34539 ' 
RESPONSES O F  CLADONIA RANGIFERINA TO EXPERIMENTAL 
STRESS FACTORS. 
S. M. Siege1 and Olive Daly (Union Carbide C o r p . ,  Research  
Institute, Tarrytown, N. Y. ) .  
Bctanical  Gazette, vol. 129, Dec. 1968, p. 339-345. 20 refs.  
Contract  No. NASw-767; Grant No. NGR-12-001-042. 

Study of responses  to experimental  s t r e s s  of Cladonia rangiierina 
by comparing respiration and staining reactions a s  indicators of injury.  
The s t r e s s  fac tors  employed were heat and cold shock, ultraviolet  

radiation,  y-radiation,  D20, sa l t  solutions, and constant low tem-  
pera ture .  Helnatoxylin and eosin Y proved par t icu lar ly  useful, 
staining injured but not untreated t i ssues .  Generally,  treatments 

that markedly reduced respiration rendered  t i ssues  permeable to  
the dyes, but the two cr i te r ia  together may offer a m o r e  consistent 
index of t i s sue  damage. Among the m o r e  str iking tolerances shown 

by Cladonia were:  pers i s tence  of low-level resp i ra t ion  af te r  i m m e r -  
sion in boiling water,  res i s tance  to 500 krads  of 6 0 ~ o  7-radiation,  
res tora t ion  of near -normal  respiration a f t e r  rep lacement  of H z 0  by 
DZO, and pers i s tence  of respiration a t  -40°C i n  sa tura ted  LiC1. 

(Author) 

"SUN LEAVES" AND "SHADE LEAVES" - DIFFERENCES IN CON- 
VECTIVE HEAT DISSIPATION. 

Steven Vogel (Duke University, Dept. of Zoology, Durham, N. C. ). 
E c o l o ~ v ,  vol. 49, Autumn 1968. 2 p. 7 re fs .  
NIH Grant No. R-01-GM-1222: Grant No. NGR-34-001-005. 

Results of temperature measurements  of radiantly heated sun 
and shade leaves of white oak (Quercus alba L. ) in a low-speed wind 
tunnel. In either s t i l l  a i r o r a g e n t l e  updraft  the difference behveen 
ambient and leaf tempera ture  i s  about 20% l e s s  f o r  the sun leaves 
than for  the shade leaves.  Consequently the f o r m e r  a r e  more  e f -  
fective hea t  d iss ipa ters .  (Author) 

A69-34543 ' 
ASSAY O F  UFCEASE ACTIVITY USING 14C-UREA IN STORED, 
GEOLOGICALLY PRESERVED, AND IN IRRADIATED SOILS. 
J .  J .  ~ k u j i n ;  and A. D. McLaren (California, University, Dept. of 
Soils and Plant  Nutrition, Berkeley, Calif. ). 
Soil Biology and Biochemistry,  vol. 1, 1969, p. 89-99. 35 re fs .  
Grants No. NsG-704; No. NGL-05-003-079. 

Results of urease-activity t e s t s  made  on so i l s  of adverse  and 
d iverse  climatic and geographic a r e a s ,  and on soils  s tored  f o r  
various lengths of t ime. Unlike high salinity so i l s ,  u rease  activity 



was  detected i n  an alkali  soil and an acid soil ,  with highest 'act ivity 
being usually found in  neut ra l  so i l s .  While high-energy electron- 
b e a m  i r rad ia t ion  increased  u r e a s e  activity in some so i l s ,  the effect 
on o ther  soils  was decreased  activity. I t  i s  stated that  an in t ra -  
ce l lu la r  u r e a s e  component becomes m o r e  access ib le  to  the subs t ra te  
upon death of the  microorganisms .  A new method f o r  u r e a s e  activity 
determination in  soils  was  devised, based on the detection of 1 4 c 0 2  
r e l e a s e  f r o m  1 4 ~ - u r e a - a m e n d e d  so i l s .  V.P .M.  

A69-34669 * #  
COMPUTER SIMULATION OF PHYSIOLOGICAL PROCESSES. 
Vincent C. Rideout (Wiscoi~s in ,  University, Madison, W i s . ) .  
IN: COMPUTATIONAL APPROACHES IN APPLIED MECHANICS; 
AMERICAN SOCIETY O F  MECHANICAL ENGINEERS, COMPUTER 
CONFERENCE, ILLINOIS INSTITUTE O F  TECHNOLOGY, CHICAGO, 
I L L . ,  JUNE 19, 20, 1969, PROCEEDINGS. [A69-34657 18-08] 
New York, Amer ican  Society of Mechanical  Engineers ,  1969, p .  230- 
241. 24 r e f s .  
Grant  No. NGR-50-002-083. 

Discussion of p rocedures  f o r  physiological s y s t e m  modeling. 
The  computer simulation of the aor ta  i s  descr ibed  a s  a n  example.  
The  difficulties of the metliori a r c  noted, and i t  i s  shown tha t  the 
selection of subsys tems  presen ts  the m a j o r  problem i n  s y s t e m  
identification. I t  i s  concluded tha t  s y s t e m  modeling can be  applied 
to  physiological s y s t e m s  by using computer techniques.  F u r t h e r  
prospec ts  of the  method a r e  reviewed, noting tha t  p a r a m e t e r  est i lna- 

V. V. Shikhodyrov and  B. I .  Lebedev. 
(Kosmicheskaia Biologiia i Meditsina,  vol ,  2, Sept. - 0 c t .  1968, 
p .  8-11,) 
Envi ronn~enta l  Space Sciences,  vol .  2, Sept . -Oct .  1968, p.  340- 
342. 6 re fs .  Translat ion.  
[ F o r  a b s t r a c t  see  i s s u e  05, page 708, Access ion  no. ~ 6 9 - 1 6 5 0 9 1  

A69-34729 
ON THE PROBLEM O F  CHANGES IN E F F E C T  O F  RADIATION ON 
PLANTS SUBJECTED TO COSMIC FLIGHT FACTORS. 
D. F .  Ger t susk i i ,  I .  V. Nikitina, L. V. Alekseenko, a n d 1 .  S .  
Skukina. 
(Kosmicheskaia Biologiia i Meditsina, vol .  2, Sept.  - 0 c t .  1968, 
p. 12-14.) 
Environmental  Space Sciences,  vol. 2, Sept . -Oct .  1968, p .  343, 
344. 10 r e f s .  Trans la t ion .  
[ F o r  a b s t r a c t  s e e  i s s u e  05, page 708, Access ion  no. ~69-165101 

A69-34730 
RADIOSENSITIVITY O F  POTATOES TO GAMMA AND PROTON 
IRRADIATION APPLIED TO WHOLE TUBERS AND ISOLATED 
EYES BEFORE PLANTING. 
Iu. I .  Shaidorov, D. F .  Gertsuskii .  I .  S. Skukina, L .  V. Alekssenko, 
and  I .  V. Nikitina. - .  

tion procedures  based 011 dynamic responses  of an individual may in ( ~ o ~ ~ i ~ h ~ ~ k ~ i ~  ~ i ~ l ~ ~ i i ~  i ~ ~ d i t ~ i ~ ~ ,  vol. 2, sept. -act, 1968, 
W u r e  be  used  f o r  cl inical  purposes,  especially when cheaper and p .  14-19.) 
lnore  compact hybrid computers  a r e  available.  P.G.  ' Environmental  Space Sc iences ,  vol. 2, Sept. - 0 c t .  1968, p.  345- 

348. 20 r e f s .  Translat ion.  
[ F o r  a b s t r a c t  s e e  i s s u e  05, page 709, Access ion  no,  ~69-165111 

A69-34692 
IS THERE A COMMON GEOTROPIC DEPENDENCY IN ORGANISMS'? 
W.  Briegleb (Deutsche Versuchsanstal t  fu r  Luft-  und Raumfahrt ,  
Inst i tut  fur Flugmedizin, Bad Godesherg, West Germany).  
IN: INTERNATIONAL ASTRONAUTICAL FEDERATION, INTER- 
NATIONAL ASTRONAUTICAL CONGRESS, 18TH, BELGRADE, 
YUGOSLAVIA, SEPTEMBER 24-30, 1967, PROCEEDINGS. 
VOLUME 4 - L I F E  IN SPACECRAFT. 
Edi ted  by  Micha2 Lunc.  
Oxford, P e r g a m o n  P r e s s ,  L td . ;  Warsaw. ~ a A s t w o w e  Wydawnictwo 
Naukowe. 1968, p. 87-90. 13 r e f s .  
(DVL-874) 

Results  of zero-grav i ty  experiments with algae and other 
cu l tures  t o  de te rmine  whether t e r r e s t r i a l  o rganisms  a r e  gravity- 
dependent. It i s  concluded that  the  genera l  dependence of such  
organisms  on gravity i s  v e r y  indirect ,  and that l i fe p rocesses  in  
genera l  s e e m  t o  b e  grav i ty-~ndependent .  B.H. 

A69-34727 
EXPERIMENTAL VERIFICATION OF PERMISSIBLE RADIATION 
DOSES DURING PROLONGED SPACE FLIGHTS - A "CHRONIC 
EXPERIMENT" ON DOGS. 
Iu.  G. G r i g o r ' e v ,  B.  A. Markelov, V. I .  Popov, A .  A. Akhunov, 
A .  V. Iliukhin, T .  P. T s e s s a r s k a i a ,  A. V. Sedov, and  V. A. 
Korsakov. 
(Kosmicheskaia Biologiia i Meditsina, vol .  2, Sept. - 0 c t .  1968, 
p 3 - 8 . )  
Environmental  Space Sciences,  vol .  2, Sept. - 0 c t .  1968, p.  335-339. 
Trans la t ion .  
[ F o r  a b s t r a c t  s e e  i s s u e  05, page 708. Access ion  no. ~ 6 9 - 1 6 5 0 8 1  

A69-34728 
PATHOMORPHOLOGICAL FEATURES O F  RADIATION SICKNESS IN 
ANIMALS IRRADIATED WITH HIGH-ENERGY PROTONS. 

A6944731 
EFFECTS OF HIGH OXYGEN CONCENTRATIONS ON ANIMALS. 
N. A .  Agadzhanian, M. S .  Gaevskaia,  V. G.  Galaktionov, V. M. 
Zemskov, I .  R.  Kalinichenko, G. D. Kniazeva, M. F. Kolesnikova, 
I .  V. Konstantinova, K. A. Lebedev,  A .  V. Sergienko, L .  M. Slez,  
and  V. P. Smirnov. 
(Kosmicheskaia Biologiia i M e d i t s i n ~ ,  vol. 2 ,  Sept.  - 0 c t .  1968, 
p. 19-24.) 
Environmental  Space Sciences,  vol., 2, Sept. - 0 c t .  1968, p.  349- 
352. 6 r e f s .  Trans la t ion .  
[For  a b s t r a c t  s e e  i s s u e  05, page 709, Access ion  no. A69-165121 

A69-34732 
HISTOLOGICAL EXAMINATION O F  THE INTERNAL ORGANS O F  
MICE A F T E R  TWENTY DAYS IN A HYPEROXIC ATMOSPHERE. 
V. V. Portugalov,  G. N. Durnova, A. S .  Kaplanskii, and  F .  V. 
Babchinskii. 
(Kosmicheskaia Biologiia i Meditsina, vol .  2, Sept.  - 0 c t .  1968, 
p.  24-27.) 
Environmental  Space Sciences,  vol .  2,  Sept.  - 0 c t .  1968, p .  353- 
355. 13 r e f s .  Translat ion.  
[ F o r  a b s t r a c t  s e e  i s s u e  05, page 709, Access ion  no. ~69-165131 

A69-34733 
ELECTRON MICROSCOPIC CHANGES IN THE LUNGS O F  RATS 
A F T E R R E P E A T E D E X P O S U R E T O P U R E O X Y G E N .  
V. N. Vinogradov a n d  F .  V. Babchinskii. 
(Kosmicheskaia Biologiia i Meditsina, vol .  2, Sept.  - 0 c t .  1968, 
p. 27-30.)  
Environmental  Space Sciences,  vol .  2, Sept .  - 0 c t .  1968, p .  356- 
358. 14 re fs .  Translat ion.  
[For  a b s t r a c t  s e e  i s s u e  05, page 709, Access ion  no. A69-165141 



A69-34734 
THE E F F E C T  ON THE EVOKED POTENTIAL O F  THE CORTICAL 
OPTIC AND SOME SUBCORTICAL ZONES O F  HIGH OXYGEN CON- 
CENTRATIONS AT NORMAL PRESSURE. 
L .  V. Kaliuzhnyi. 
(Kosmicheskaia Biologiia i Meditsina,  vol. 2, Sept. - 0 c t .  1968, 
p. 31-38.) 
Environmental  Space Sciences,  vol. 2, Sept. - 0 c t .  1968, p .  359- 
364. 14 r e f s .  Trans la t ion .  
[ F o r  a b s t r a c t  s e e  i s s u e  05, page 709, Access ion  no. ~69-165151 

A69-34735 
CHANGES IN THE INTESTINAL MICROFLORA O F  PROTEIN- 
STARVED RATS. 
N. N. L i z ' k o ,  V. M.  Shilov, V. I .  Fofanov, and N. S .  Kliuslikina. 
(I<osmicl~eskaia Biologiia i Meditsina,  vol. 2: Sept. - 0 c t .  1968, 
p. 38-41.) 
Environmental  Space Sciences,  vol. 2, Sept. - 0 c t .  1968, p .  365- 
367. 18 r e f s .  Trans la t ion .  
[ F o r  a b s t r a c t  s e e  i s s u e  05, page 709, Accession no. ,469-165161 

A69-34736 
ROLE O F  THRYOID GLAND IN CHANGES O F  RESISTANCE AND 
MYOGLOBIN CONTENT O F  SKELETAL MUSCLES IN "LOWLAND" 
AND ALP-ADAPTED WHITE RATS. 
A. B.  Botombekova. 
(Kosmicheskaia Biologiia i Meditsina,  vol. 2, Sept. - 0 c t .  1968, 
p .  42-45.) 
Environmental  Space Sciences,  vol. 2, Sept.  - 0 c t .  1968, p.  368- 
370. 10 r e f s .  Trans la t ion .  
[ F o r  a b s t r a c t  s e e  i s s u e  05, page 709, Access ion  no. ~69-165171 

A69-34737 
DYNAMICS O F  FORMANTS IN THE SPECTRUM O F  SPEECH AS 
OBJECTIVE INDICATOR O F  DIFFERENCES BETWEEN POSITIVE 
AND NEGATIVE EMOTIONS. 
A .  G. Tishchenko. 
(Kosmicheskaia Biologiia i Meditsina,  vol. 2, Sept. - 0 c t .  1968. 

p .  46-51.) 
Environmental  Space Sc iences ,  vol .  2,  Sept.  - 0 c t .  1968, p .  371- 
375. 17 r e f s .  Trans la t ion .  
[For  a b s t r a c t  s e e  i s s u e  05, page 709, Accession no. ~69-165181 

A69-34738 
CHANGES O F  CARDIAC ACTIVITY DURING PROTRACTED 
HYPOKINESIA (BASED ON VECTOR ANALYSIS DATA). 
B. A .  Korolev.  
(Kosmicheskaia Biologiia i Meditsina, vol. 2, Sept.  - 0 c t .  1968, 
p. 52-55.) 
Environmental  Space Sciences,  vol .  2, Sept.-Oct.  1968, p.  376-378. 
12 re fs .  Trans la t ion .  
 or a b s t r a c t  s e e  i s s u e  05, page 710, Accession no. A69-165191 

A69-34739 
E F F E C T  O F  PROTRACTED HYPOKINESIA ON BRAIN BIOELECTRIC 

POTENTIALS O F  HEALTHY PERSONS. 
B.  N .  Petukhov and  Iu,  N,  Purakhin.  
(Kosmicheskaia Biologiia i Meditsina, vol. 2,  Sept. - 0 c t .  1968, 
p. 56-61.) 
Environmental Space Sciences,  vol .  2,  Sept.  - 0 c t .  1968, p .  379. 
383. 16 refs .  Trans la t ion .  
 o or a b s t r a c t  s e e  i s sue  05. page 710, Accession no. ~ 6 9 - 1 6 5 2 0 1  

A69-34740 
USE O F  DOSED CORIOLIS ACCELERATIONS IK VESTIBULOIvETRY. 
R. R .  Galle and L .  N. Gavrilova.  
(Kosmicheskaia Biologiia i Meditsina,  vol .  2, Sept.  - 0 c t .  1968, 
p. 61-66.) 
Environmental  Space Sciences,  vol .  2 ,  Sept.  - 0 c t .  1968, p .  384- 
388. 29 r e f s .  Trans la t ion .  
[ F o r  a b s t r a c t  s e e  i s s u e  05, page 710, Access ion  no. ~69-165211 

A69-34741 
MECHANICS O F  THE RESPIRATORY ACT DURING PROLONGED 
EXPOSURE TO ACCELERATIONS (RADIOLOGICAL STUDY). 
K. I .  Murakhovskii. 
(Kosmicheskaia Biologiia i Meditsina,  vol. 2, Sept.  - 0 c t .  1968, 
p. 67-73.)  
EnvironmentalSpace Sciences,  vol. 2, Sept.  - 0 c t .  1968, p.  389-392. 
14 r e f s .  Translat ion.  
[For  a b s t r a c t  s e e  i s s u e  05, page 710, Access ion  no. 4.69-165221 

A69-34742 
USE O F  HIGH TEMPEFULTURES AS PROVOCATIVE TESTS. 
A .  N. Azhaev,  V.  D. Vasiuta,  N. A .  Lapshina,  and T .  A .  Or lova  
(Kosmiclieskaia Biologiia i Meditsina,  vol .  2, Sept.  - 0 c t .  1968, 
p .  73-77.)  
Environmental  Space Sciences,  vol. 2, Sept.-Oct.  1968, p.  393- 
395. Translat ioii .  
[For  a b s t r a c t  s e e  i s s u e  05, page 710, Access ion  no. A69-165231 

A69-34743 
AUTOMATIC PROCESSING O F  ELECTROCARDIOGR4EVIS RECORDED 
DURING COSMIC FLIGHT. 
V .  A .  Krylov, A .  S .  Demidov, a n d A .  D .  Egorov.  
(Kosmicheskaia Biologiia i Meditsina, vol .  2, Sept.  - 0 c t .  1968, 
p. 77-82.)  
Environmental  Space Sciences,  vol .  2, Sept. - 0 c t .  1968, p .  396- 
399. 9 refs .  Trans la t ion .  
 or a b s t r a c t  s e e  i s s u e  05, page 715, Access ion  no. A69-165241 

869-34744 
BIOCHEMICAL INDICES O F  THE RESPONSE O F  FLIERS TO 
COMPLEX CONDITIONS O F  FLIGHT. 
I .  G. Dlusskaia,  T .  A .  Orlova,  V. A.  Ponomarenko,  and I .  S. Ba-  
lakhovskii. 
(I<osmicheskaia Biologiia i Meditsina,  vol .  2 ,  Sept.  - 0 c t .  1968, 
p .  83-87.)  
Enviroiimental Space Sciences,  vol. 2 ,  Sept.  - 0 c t .  1968, p .  400- 
403. 11 r e f s .  Trans la t ion .   o or a b s t r a c t  s e e  i s s u e  05, page 710, Access ion  no.  A69-165251 

A69-34821 
ULTRASONIC DETECTION O F  GAS BUBBLES IN BLOOD. 
D. Ivl. J. P .  Manley (Norcol, L td . ,  Har t ley  Wintney, Hants . ,  
England). 
Ultrasonics,  "01. 7, Apr.  1969, p .  102-105. 

Description of sevcra l  ul trasonic techniques f o r  the detection o l  
gas bubbles in blood. The d iscuss ion  i s  confined t o  techniques that 

have been applied to  cer ta in  medical  p rohl rms ,  hut m a y  be applicable 
to  liquids o ther  than blood. A device consist ing of a bubble chamber  

attached to  a circulating liquid system is  shown t o  detect  l a rge  and 
smal l  bubbles. Bubbles \\,?re most noticeable when thr  u l t r a s o ~ ~ i c  

signal was  at the f i r s t  o r  third harmonic of the  r e c e i v r r  c rys ta l  
( 4 3  and 130 kHz).  F . R . L .  



A69-35061 # 
CLINICAL TOXICOLOGIC STUDIES ON FREON R F E  1301. 
C. H. Hine, H. W. Elliott, J .  W. Kauiman, and S. Leung (Hine 
Laboratories,  Inc. ; California, University, School of Medicine, 
Dept. of Pharmacology, Toxicological Group, San Francisco ,  
Calif. ). 
IN: SPACE, TECHNOLOGY, AND SOCIETY; CANAVERAL COUNCIL 
O F  TECHNICAL SOCIETLES, SPACE CONGRESS, 6TH, COCOA 
BEACH, FLA. ,  MARCH 17-19, 1969, PROCEEDINGS. VOLUME 2. 
[A69-35055 18-34] 
Edited by L. E.  Jones,  111. 
Cape Canaveral ,  F l a . ,  Canaveral  Council of Technical Societies,  
1969, p. 8-1 to 8-4. 
Research  sponsored by the Bocing Co. and Du Pont de Nemours 
and Co. 

Investigation of the toxic effects of Freon F E  1301. Af ter  con- 
ducting appropriate animal t e s t s  to ascer ta in  safe levels,  exper i -  
ments were  c a r r i e d  out on human subjects a t  differing concentra- 
tion of F E  1301. Assessment  of judgment, a le r tness ,  and neuro- 
muscular  sk i l l  indicated minimal, yet  discernible,  e f fec ts  a t  the 

and therapeutic c a r e ,  but should be extended to the prevention aild 
developnlent of the facil i t ies of a specific health organization. 

M. M. 

A69-35085 # 
THE STRUCTURE O F  COMPLEX PHYSICAL PERFORMANCE. 
Edward W. Karnes (Martin Marietta Gorp. ,  Denver, Colo. ) ,  
Donald Hilsendager,  and Thomas Spiritoso (Temple University, 
Philadelphia, P a .  ) .  
IN: SPACE, TECHNOLOGY, AND SOCIETY; CANAVERAL COUNCIL 
O F  TECHNICAL SOCIETIES, SPACE CONGRESS, 6TH, COCOA 
BEACH, FLA. ,  MARCH 17-19, 1969, PROCEEDmGS. VOLUME 1. 
[A69- 35070 18-34] 
Edited by L. E .  Jones ,  111. 
Cape Canaveral ,  F l a . ,  Canaveral  Council of Technical Societies,  
1969, p. 6-1 to  6-8. 8 r e f s .  

Discussion of the u s e  of the statist ical  technique of factor analy- 
s i s  as  a r e s e a r c h  tool i n  assess ing  complex physical per formance  
of man,  and i t s  potential application to s in~ula t ion  r e s e a r c h  programs 
A preliminary factor-analytic investigation of complex perceptual-  
motor performance is  presented .  In the investigation, 12 complex 
physical proficiency t e s t s  were  administered,  including 24 simple 
perceptual-motor m e a s u r e s  of speed, flexibility, balance,  and 
strength.  Results indicate that  factor-analytic techniques a r e  
valuable i n  identifying the differential  components o r  abilities under- 
lying per formance  i n  complex motor skil ls .  F . R .  L.  

A69-35165 
GROUND EXPERIMENT AND PROLONGED SPACE FLIGHTS 
[NAzEMNYI EKSPERIMENT I DLITEL'NYE KOSMICHESICIE 
POLETY]. 
A. I. Burnazian (Ministerstvo Zdravookhraneniia SSSR, Ivloscow, 
USSR). 
Akadexuiia Nauk SSSR, Vestnik, vol. 39, May 1969, p. 82-90. 
In Russian.  

Discussion of the significance of medical  and biological labora-  
tory  e x p e r i n ~ e n t s  on the ground in the development of l ife-support  
sys tems and biologically suitable environments for  extended manned 
space flights. A biological experiment,  s ta r ted  in November 1967, 
in which a team of three  men was  confined f o r  one year  i n  a simula- 
tion chamber under d ie t  and physical  conditions of a space flight, i s  
discussed specifically. F u r t h e r  studies in this f ield a r e  outlined. 

V. Z. 

A69-35172 * 
COMPARTMENTATION OF GLUTAMIC ACID METABOLISM 
BRAIN SLICES. 
S. Berl ,  D. D. Clarke (Columbia University, College of Physicians 
and Surgeons,  Dept. of Neurology; Fordham University, Dept. of 
Chemistry,  New York, N. Y. ), and W. J .  Nicklas. 
Journal of Ecurochemis t ry ,  vol. 15, 1968, p. 131-140. 30 refs.  

Research  supported by the United Cerebra l  Pa lsy  Research  and 
Educational Foundation; P H s  Grants No. NB- 04064- 05; No. GM- 
12882; Grant No. NGT-33-012-002. 

Demonstration of the compartmentation of the glutamate metah- 
o l i sm in the bra in  cor tex  in v i t ro  using bra in  t i ssue  s l ices .  In the 
experiments,   COMPOR asp art ate and [ ~ - ~ ~ C ] ~ l u t a m a t e  viere used as  
t r a c e r  subs t ra tes .  Prepara t ion  and maintenance of the s l ices  a t  O0 
resulted in revers ib le  inhibition of glutamine synthesis.  Preincuba- 
tion a t  37' f o r  10 min  o r  prepara t ion  of the sl ices a t  room tempera-  
ture  partial ly overcame this inhibition. Transfer  to  a f r e s h  medium 
af te r  preincubation had an added st imulatory effect  o n  glutamine 
synthesis.  Incubation in a  high-^+ medium altered the relative 
specific activity of glutamine. It i s  concluded that the  da ta  a r e  in 
keeping with the postulate of the existence of a t  l e a s t  two different 
pools of c i t r ic  acid cycle intermediates i n  the c e r e b r a l  cor tex .  

P. G. 

A69-35291 * 
EFFECT O F  SALTS AND ORGANIC SOLVENTS ON THE ACTIVITY 
O F  HALOBACTERIUM CUTIRUBRUM CATALASE. 
Janos I<. Lanyi and Joann Stevenson (NASA, Ames  R e s e a r c h  Center,  
Exobiology Div.. Moffett  Field,  Calif. ) .  
Journal of Bacteriologl~,  vol. 98, May 1969, p. 611-616. 11 re fs .  

Observation that ca ta lase  in extracts of the ex t reme halophile 
Halobacterium cut i rubrum exhibits up to  threefold st imulation by 
0.5 to 1.5 M monovalent sa l t s  and by 0.1 M riivalent sa l t s ,  while 
inhibition of enzyme activity occurs  a t  higher concentrations.  The  
inhibitory effect, and to  some extent the  stimulation, is  salt-specific;  
the effectiveness of a s a l t  i n  inhibiting enzyme activity depends on 

both cation and anion. Aqueous solutions of ethylene glycol, glycerol,  
and dimethyl sulfoxide containing no ions influence enzyme activity 
in the same manner a s  do sa l t s .  

F .  R. L.  

A69-35301 # 
MENTAL HYGIENE IN RELATION TO THE WORK O F  AN AIRCRAFT 
PILOT AND THE FLIGHT SURGEON'S TASKS AS AN ELEMENT O F  
PREVENTIVE MEDICINE [L'IGIENE MENTALE IN RAPPORTO AL 
LAVORO DEL PILOTA D'AVLAZIONE E COMPITI DEL MEDICO 
AERONAUTIC0 QUALE ELEMENT0 DELLA MEDICINA PREVEN- 
TIVA]. 
M. Strollo (Aeronautica Mili tare,  Ispettorato Logistico, Servizio d i  
Sanit'a, Ufiicio Studi, Rome, Italy. 
Rivista di Medicina Aeronautica e Spaziale, vol. 32, Jan.  -Mar .  1969, 
p .  5-18. In Italian. 

Discussion of the tremendous importance of menta l  hygiene and 
preventive medicine i n  the flight surgeon's tasks  of safeguarding 
the physical and mental  welfare of a i r c r a f t  pilots.  A n  analysis of 
the work of flight personnel makes  i t  possible to eas i ly  d iscern  com- 
plex clinical p ic tures  charac ter ized  by either work overload o r  ex- 
haustion. It i s  noted that  medical  officers should be sufficiently 
informed about these clinical  p ic tures  in o r d e r  to be able to of fer  
adequate ass i s tance ,  in the in te res t  of both individual health and the 
productivity of the group involved. M.M.  

A69-35302 # 
RESPIRATORY BEHAVIOR O F  B. COLI COMMUNE CULTIVATED 
ON VARIOUS SUBSTRATES UNDER AEROBIC AND ANAEROBIC 
CONDITIONS [COMPORTAMENTO RESPIRATOR10 DEL B. COLI 
COMMUNE COLTIVATO IN AEROBIOSI ED ANAEROBIOSI DI 
FRONTE A VARI SUBSTRATI]. 
E.  Sulli (Roma, UniversitB, Istituto d i  Igiene; Aeronautica Mili tare,  
Ispettorato Logistico, Servizio d i  Sanit'a, Rome, I taly).  
Rivista di Medicina Aeronautica e Spaziale,, vol. 32, Jan.  -Mar .  1969, 
p. 19-41. 17 r e f s .  In Italian. 

Investigation of the possibility that B. Coli c o n ~ m u n e  may undergo 
possible changes in i ts  resp i ra tory  activity when i t  i s  cultivated on 
various substrates under anaerobic conditions. Warburg's  method 
was used in determining the oxygen consumption of p a r t  of the sus-  
pensions of B. Coli commune and of two different s t ra ins  in the 
presence of various subs t ra tes .  The resu l t s  obtained have shown 
c lear -cut  and steady increases  in oxygen consumption in s t ra ins  



previously grown under anerobic conditjgns and tested wit11 succinic 
and mal ic  acid. M. M. 

A69-35303 * 
INFLUENCE O F  FLIGHT AND COMMERCIAL PILOTING ON THE 
MORBIDITY OF CIVIL AVIATION PERSONNEL [INFLUENZA DEL 
VOLO E DEL PILOTAGGIO Dl LINEA SULLA MORBOSlTA DEL 
PERSONALE DELL'AVIAZIONE CIVILE. 
A. Polizzi  di Sorrentino (Aeronautica Mili tare,  Ispettorato Logistico,  
Servizio di Sanitk, Rome, Italy). 
Rivista di Medicina Aeronautica e Spazialc, vol. 32, Jan. -Mar .  1969, 
p .  42-62. 36 refs.  In Italian. 

Statist ical  investigation of the possible influence of flight and 
piloting on the appearance of cer ta in  morbid conditions and, con- 
sequently, on the psychic and physiological performance of civil 
aviation personnel.  The following findings were made: (1) medical  
h is tory  concerning pas t  functional troubles o r  d iseases ,  a s  reported 
on personal  records ,  together with clinical  data for the years  preced- 
ing enroll lnent i n  civil aviation serv ice ,  i s  so inadequate, a s  a gen- 
e r a l  ru le ,  that i t  fai ls  to constitute a reliable evaluation parameter ;  
( 2 )  a survey  of d iseases  f r o m  which subjects suffered af te r  the 
beginning of their  flying activity,  shows a significant incidence of 
en ter ic ,  hemorrhoidal,  and resp i ra tory  d iseases ,  the la t te r  being 
acute. It i s  concluded that the examination of available r e c o r d s ,  
although covering a res t r ic ted  number of subjects,  emphasizes the 
probability that d iseases  d i rec t ly  related to flying activity may 
appear and develop. M. M. 

A69-35304 3 
MICROBIOLOGICAL PROBLEMS O F  SPACE FLIGHT - SCREENING 
O F  ASTRONAUTS FROM THE MICROBIOLOGICAL STANDPOINT 
[I PROBLEM1 MlCROBIOLOGICI DEL VOLO SPAZIALE - SELE- 
ZIONE DELLIASTRONAUTA DAL PUNT0 Dl VISTA MICROBIO- 
L o G l c o l .  
E.  Sulli (Aeronautica Mili tare,  Ispettorato Logistico, Servizio di 
Sanit'a; Roma, Universitk, Istituto di Igiene, Rome, I taly).  
Rivista di Medicina Aeronautica e Spaziale, vol. 32, Jan.  - M a r .  1969, 
p.  63-101. 51 re fs .  In Italian. 

Investigation of problenls connected with the influence exerted 
by microbiological fac tors  on the full  efficiency of astronauts during 
and after long space fl ights.  Special attention was devoted to  the 
study of the effects of simulated microc l imates  and confinement on 
indigenous microbiological f l o r a  of candidates for space flight. The 
investigation was aimed a t  establishing cer ta in  p a r a m e t e r s  relating 
to the hygienic conditions of astronauts.  M.M. 

A69-35305 * 
AVIATION HEALTH SERVICE FOR PREVENTING FLIGHT ACCI- 
DENTS [L'OPERA SANITARIA AERONAUTICA IN FUNZIONE DELLA 
PREVENZIONE DEGLI INCIDENT1 DI vOLO]. 
M. Strollo (Aeronautica Mili tare,  Ispettorato Logistico, Servizio di 
Sanit'a, Ufficio Studi, Rome, Italy). 
Rivista di Medicina Aeronautica e Spaziale, "01. 32, Jan.  -Mar .  1969, 
p. 102-118. In Italian. 

Brief survey of flight safety problems,  with par t icu lar  reference 
to accident prevention. The physician's ro le ,  which calls  for  the 

effective and active surveil lancr of personnel on the job i n  the con- 
text of a man-machine relationship,  i s  emphasized. It i s  pointed 

out that medical  ass i s tance  should not be res t r ic ted  to diagnostic 
nlodel and the implications o i  the t ime- lo- f i r s t -e r ror  concept were  

tested with a laboratory e q e r i m c n t  using a vigilance task.  The 
observed t imes  to f i r s t  m i s s  c r r o r ,  t imes  to false a l a r m  e r r o r ,  
and t imes  to  combined m i s s  and false a l a r m  e r r o r s  mere ordered ,  
and t h r o ~ g h  c lass ica l  inference theory,  the underlying density fnnc- 
tions \irere isolated. A nu~mber of distr ibutions were  tested f o r  

goodness of f i t .  Thc TVeibull, gamma,  and log-normal distr ibutions 
emerged  a s  relevant paradigms. The normal  and exponential d i s t r i -  
butions were rejected.  Computer output of distr ibution p a r a i ~ i e t e r s  
and goodness of fit resu l t s  a r e  tabled. Comparison i s  shown of es t i -  
mated and fitted means .  It i s  concluded that the derivcd general  
mathematical  model of human per formance  relxability and the ex- 
pected value of the ranrloill variable (ti111e-to-first-hurnan-error) 
a r e  n~caningful ways to quantify human performance of time con- 
tinuous tasks .  (Author) 

A69-35440 # 
SOME NONLINEAR FUNCTIONAL MODELS OF FREQUENCY 
DISCRIMINATION O F  THE HUMAN EAR. 
Anton Rozsypal, Vladimir I$ajern;k, and Vladimir Balko (slovenski 
Akadgmia Vied, Fyzikilny Ustav, Bratislava,  Czechoslovakia). 
Fyzikilny Zasopis,  vol. 19, no. 2, 1969, p. 85-92. 9 re fs .  

Description of three  models for  simulating functionally the 
auditory frequency-discrimination capability. I t  vias found that 
frequency discrimination of s h o r t  signals by the human e a r  cannot 
be modeled with the help of l inear sys tems.  Three  possible ways 
of functional modeling of the frequency analysis of the human ear  
by means of nonlinear elements a r e  discussed. The  f i r s t  method 
makes use  of an  intentional distort ion of the  signal, which i s  a f te r -  
ward analyzed by means of a l inear  sys tem.  Another method employs 
the so-called coincidence f i l te r  descr ibed  by Schief (1963). Models 
of the third method simulate the  neuron network of the auditory sys-  
tem. G. R. 
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SCALE PRESSURE CHAMBERS N 6 9 - 3 2 1 3 2  

P R E F L I G H T  A C C L I M A T I Z A T I O N  B Y  H I G H  A L T I T U O E  
M O U N T A I N  R E S I D E N C E  FOR ASTRONAUTS R E S I S T A N C E  TO 

G LOADS N 6 9 - 3 2 1 3 3  

HUMAN P H Y S I O L O G I C A L  TOLERANCE T O  TRANSVERSE G 
L O A D I N G  PRE AND P O S T  H O U N T A I N  R E S I O E N C E  
A D A P T A T I O N  N 6 9 - 3 2 1 3 4  

A C O U S T I C  S C A T T E R I N G  
A I R F I E L D  B I R D  S C A R I N G  METHODS I N C L U D I N G  VERY 
P I S T O L  S H E L L  CRACKER F I R I N G  A N 0  BROADCAST C A L L S  ON 
C I V I L I A N  AN0 M I L I T A R Y  A I R F I E L D S  

A 6 9 - 3 3 3 6 5  

A C T I V A T I O N  A N A L Y S I S  
A C T I V A T I O N  A N A L Y S I S  OF MERCURY I N  B I O L O G I C A L  
SAMPLES A T  NANOGRAM L E V E L  BY V O L A T I L I Z A T I O N  
METHOD 
R - 5 5 4  N 6 9 - 3 3 1 0 2  

A D A P T A T I O N  
COMPENSATORY R E A C T I O N S  T O  PROLONGEO W E I G H T L E S S N E S S  
I N  HUMAN AN0 A N I M A L  ORGANISMS E M P H A S I Z I N G  BLOOD 
C I R C U L A T I O N I  HEART, METABOLISM,  D I G E S T I V E  AND 
NERVOUS SYSTEMS A 6 9 - 3 3 5 7 7  

C O M P A R A T I V E  P H Y S I O L O G I C A L  A N A L Y S I S  OF B L O C K I N G  
P R O T E C T I V E  A N 0  A D A P T I V E  R E A C T I O N S  TO E X T E R N A L  
A I R  C O O L I N G  OF DOGS A N 0  A L B I N O  RATS 

N 6 9 - 3 2 0 9 5  

C O N O I T I O N I N G  E F F E C T S  OF P H Y S I C A L  LOAOS A N 0  
A O A P T A T I O N  TO H Y P O X I C  H Y P O X I A  ON W H I T E  RATS AT 
M I D D L E  A L T I T U O E  N 6 9 - 3 2 1 4 2  

E F F E C T  OF PROLONGEO S T A Y  UNOER C O N O I T I O N S  O F  
LOWEREO BAROMETRIC PRESSURE ON TOLERANCE OF G- 
LOAOS T O  WHITE M I C E ,  RATS A N 0  G U I N E A  P I G S  

N 6 9 - 3 2 1 4 3  

A D A P T A T I O N  TO C O N O I T I O N S  O F  CHANGEO GASEOUS 
ENVIRONMENT ON TOLERANCE T O  G-LOADS ON W H I T E  
M I C E  AN0 RATS N 6 9 - 3 2 1 4 5  

E F F E C T I V E N E S S  OF D I F F E R E N T  SCHEDULES OF A D A P T A T I O N  
TO H Y P O X I A  ON W H I T E  M I C E  A N 0  RATS 

N 6 9 - 3 2 1 4 6  

B R A I N ,  ADRENAL, A N 0  P I T U I T A R Y  GLANDS I N  D E V E L O P I N G  
A O A P T A T I O N  TO H Y P O X I A  I N  W H I T E  RATS 

N 6 9 - 3 2 1 4 8  

S U B C O R T I C A L  F O R M A T I O N S  I N  DEVELOPMENT OF 
A D A P T A T I O N  TO OXYGEN D E F I C I E N C Y  I N  W H I T E  M I C E  

N 6 9 - 3 2 1 4 9  



ADRENAL GLANO S U B J E C T  I N D E X  

ADRENAL GLAND S I G N I F I C A N C E  I N  A D A P T A T I O N  TO 
H Y P O X I A  U S I N G  PRESSURE CHAMBERS A T  H I G H  A L T I T U D E  

N 6 9 - 3 2 1 5 0  

P I T U I T A R Y  GLAND S I G N I F I C A N C E  I N  A D A P T A T I O N  TO 
H Y P O X I A  U S I N G  PRESSURE CHAMBERS 

N 6 9 - 3 2 1 5 1  

D I V E R  A D A P T A T I O N  TO UNDERWATER S I Z E  AND D I S T A N C E  
D I S T O R T I O N S  

ADRENAL GLANO 
B R A I N ,  ADRENAL, AND P I T U I T A R Y  GLANDS I N  D E V E L O P I N G  
A D A P T A T I O N  T O  H Y P O X I A  I N  W H I T E  R A T S  

N 6 9 - 3 2 1 4 8  

ADRENAL G L A N D  S I G N I F I C A N C E  I N  A D A P T A T I D N  TO 
H Y P O X I A  U S I N G  PRESSURE CHAMBERS A T  H I G H  A L T I T U D E  

N 6 9 - 3 2 1 5 0  

B E T A  ADRENERGIC BLOCKADE I N  D I F F E R E N T I A L  D I A G N O S I S  
O F  CARDIOVASCULAR CHANGES PRODUCED BY S T R E S S  
I N D U C E D  C A T E C H O L A M I N E  L I B E R A T I O N  AND D R G A N I C  
D I S E A S E  A 6 9 - 3 3 1 8 4  

A E R A T I O N  
F E R M E N T A T I O N  APPARATUS F O R  S T E R I L I Z A T I O N  AND 
A E R A T I O N  O F  CULTURES 
I S S - 6 8 / 4 6  N 6 9 - 3 2 3 2 3  

AEROSPACE ENVIRONMENTS 
A D A P T A T I D N  T O  HYPOXIA.  A C C L I M A T I Z A T I D N ,  AND 
C O N D I T I O N I N G  I N  HUMAN AND A N I M A L  S U B J E C T S  FROM 

SPACE B I O L O G Y  C O L L E C T I O N  

PRESERVED I N  CLOSED C O N T A I N E R S  N 6 9 - 3 2 0 9 2  

E F F E C T S  O F  GASEOUS A T M O S P H E R I C  C O N T A M I N A T E S  ON 
P H O T O S Y N T H E T I C  A C T I V I T Y  OF C H L O R E L L A  

N 6 9 - 3 2 0 9 9  

A I R  T R A F F I C  CONTROL 
COLOR S I G N A L  L I G H T  GUN FOR A I R C R A F T  CONTROL AT 
A I R P O R T  TOWERS, N O T I N G  P I L O T  T E S T S  FOR F A M I L I A R I T Y  
W I T H  S I G N A L  CODE A 6 9 - 3 3 1 8 5  

A I R C R A F T  A C C I D E N T S  
CRASH HELMET I M P A C T  P R O T E C T I O N  C A P A B I L I T Y I  
C O N S I D E R I N G  HELMET C O N S T R U C T I O N  

A 6 9 - 3 3 1 6 9  

A I R C R A F T  C A R R I E R S  
A I R C R A F T  C A R R I E R  L A N D I N G  SYSTEM PERFORMANCE, 
V A R I A T I O N S  I N  P I L O T  E X P E R I E N C E ,  A I R C R A F T  T Y P E S  AND 
ENVIRONMENT,  E M P H A S I Z I N G  N I G H T  C A R R I E R  RECOVERY 

A 6 9 - 3 4 0 1 2  

A I R C R A F T  CONTROL 
COLOR S I G N A L  L I G H T  GUN FOR A I R C R A F T  CONTROL AT 
A I R P O R T  TOWERS, N O T I N G  P I L O T  T E S T S  FOR F A M I L I A R I T Y  
W I T H  S I G N A L  CODE A 6 9 - 3 3 1 8 5  

A I R C R A F T  H A Z A R D S  
I N T E R S P E C I F I C  S Y N T H E T I C  S I G N A L S  RESEARCH FOR 
E F F E C T I V E  B I O A C O U S T I C  B I R D  S C A R I N G  T E C H N I Q U E S  
I N C L U D I N G  O P T I C A L  S I G N A L S  A 6 9 - 3 3 3 6 4  

A I R F I E L D  B I R D  S C A R I N G  METHODS I N C L U D I N G  VERY 
P I S T O L  S H E L L  CRACKER F I R I N G  AND BROADCAST C A L L S  ON 
C I V I L I A N  AN0 M I L I T A R Y  A I R F I E L D S  

A 6 9 - 3 3 3 6 5  
N A S A - T T - F - 5 8 0  N 6 9 - 3 2 1 3 1  

H A B I T A T  M O D I F I C A T I O N  FOR A I R P O R T  B I R D  P O P U L A T I O N  
P H Y S I O L O G I C A L  C O N D I T I O N I N G  TO H Y P O X I A  I N  PRESSURE CONTROL. D I S C U S S I N G  D R A I N I N G  OF WET AREAS, WASTE 
CHAMBERS UNDER TRANSVERSE G L O A D I N G  CONTRDLI ETC A 6 9 - 3 3 3 6 8  

N 6 9 - 3 2 1 3 5  
A I R C R A F T  L A N D I N G  

AEROSPACE M E D I C A L  PROBLEMS U S I N G  TELEMETER SYSTEMS A I R C R A F T  C A R R I E R  L A N D I N G  SYSTEM PERFDRMANCEv 
FOR M O N I T O R I N G  - B I B L I O G R A P H Y  V A R I A T I O N S  I N  P I L O T  EXPERIENCE,  A I R C R A F T  T Y P E S  A N 0  
AD-68 5 5 0 0  N 6 9 - 3 2 1 7 5  ENVIRONMENT,  E M P H A S I Z I N G  N I G H T  C A R R I E R  RECDVERY 

A 6 9 - 3 4 0 1 2  
AEROSPACE M E D I C I N E  

ANNOTATED B I O L I O G R O P H Y  AND I N D E X E S  AEROSPACE A I R C R A F T  N O I S E  
M E D I C I N E  AND B I O L O G I C A L  E F F E C T S  - J U L Y  1 9 6 9  H E L I C O P T E R  N O I S E  C H A R A C T E R I S T I C S *  D I S C U S S I N G  
N A S A - S P - 7 0 1 1 / 6 5 /  N 6 9 - 3 1 9 2 3  E F F E C T S  O F  N O I S E  R E D U C T I O N  MEASURES ON D E S I G N  AND 

P H Y S I O L O G I C A L  AND P S Y C H O L O G I C A L  RESPONSES O F  MAN 
TO SPACE F L I G H T  PROBLEMS 
NASA-TT-F-529 N 6 9 -  3 2 0 4 4  

P R E F L I G H T  A C C L I M A T I Z A T I O N  B Y  H I G H  A L T I T U D E  
M O U N T A I N  R E S I D E N C E  F O R  ASTRONAUTS R E S I S T A N C E  TO 

G LOADS N 6 9 - 3 2 1 3 3  

AEROSPACE M E D I C A L  PROBLEMS U S I N G  T E L E M E T E R  SYSTEMS 
FOR M O N I T O R I N G  - B I B L I O G R A P H Y  
A D - 6 8 5 5 0 0  N 6 9 - 3 2 1 7 5  

A F T E R 1  MAGES 
V I S U A L  T R A C K I N G  S T U D I E S  FOR TRANSFER E F F E C T S  I N  
D I S P L A C E M E N T  P R I S M  A D A P T A T I O N  
8 0 - 6 8 7 1 3 9  N 6 9 - 3 2 8 7 9  

A G R I C U L T U R E  
CARRDT P L A N T S  GROWING D U R I N G  3 7 4  DAYS I N  CONVEYER 

- . - . . . . . - - . . - 
AHS PAPER 3 5 2  

A I R C R A F T  P I L O T S  
I N F L I G H T  SPONTANEOUS PNEUMOTHORAX C A S E  O F  C I V I L I A N  
P I L O T  L U N G  C D L L A P S E  E X P E R I E N C E  D U R I N G  EXPOSURE TO 
REDUCED A M B I E N T  PRESSURE* D I S C U S S I N G  E T I O L O G Y I  
I N C I D E N C E ,  TREATMENT AND D I S P O S I T I O N  

A 6 9 - 3 3 1 8 3  

A I R C R A F T  S A F E T Y  
P R O T E C T I V E  HELMET D E S I G N  E F F E C T I V E N E S S  A G A I N S T  
CONCUSSION AND S K U L L  FRACTURE AS F U N C T I O N  O F  
D I M E N S I O N ,  WEIGHT,  L O A D  SPREADINGI  ETC 

A 6 9 - 3 3 1 7 7  

A I R F I E L D  B I R D  S C A R I N G  METHODS I N C L U D I N G  VERY 
P I S T O L  S H E L L  CRACKER F I R I N G  AND BROADCAST C A L L S  ON 
C I V I L I A N  AND M I L I T A R Y  A I R F I E L D S  

A 6 9 - 3 3 3 6 5  
T Y P E  AEROPONIC ASSEMBLY, N O T I N G  Y I E L D  AND 
MORPHOLOGICAL FEATURES A 6 9 - 3 2 9 4 3  A I R P O R T  P L A N N I N G  

H A B I T A T  M O D I F I C A T I O N  F O R  A I R P O R T  B I R D  P O P U L A T I O N  
A I R  CONTROL. D I S C U S S I N G  D R A I N I N G  OF WET AREAS, WASTE 

R E G E N E R A T I O N  OF A I R  AND WATER B Y  H I G H E R  P L A N T S  I N  CONTROL*  ETC A 6 9 - 3 3 3 6 8  
C L O S E D  SPACE N 6 9 - 3 2 1 0 6  

A I R  F I L T E R S  
P R O T E C T I V E  F I L  FOR R A T I O N  V A L V E  OXYGEN 
MASKS I N  H I G H  PERFORMANCE A I R C R A F T ,  R E D U C I N G  
R E S P I R A T O R Y  VOLUME EXCHANGE W I T H  G I V E N  PRESSURE 
A M P L I T U D E  A 6 9 - 3 3 7 7 3  

A L G A E  
U N I C E L L U L A R  A L G A E  B I O M A S S  AS HUMAN D l  E T S  

GROWTH A N 0  GAS EXCHANGE OF ALGAE A N A C Y S T I S  
N I D U L A N S  I N  I N T E N S I V E  CULTURE N 6 9 - 3 2 1 0 0  

A I R  P O L L U T I O N  U N I C E L L U L A R  A L G A E  I N  B I O R E G E N E R A T I V E  GAS EXCHANGE 
T O X I C  GASEOUS SUBSTANCES L I B E R A T E D  FROM HUMAN SYSTEMS 
F E C E S  D U R I N G  STORAGE N 6 9 - 3 2 0 9 1  A D - 6 8 6 7 3 4  N 6 9 - 3 2 9 1 3  

A T M O S P H E R I C  P O L L U T I O N  O F  P R E S S U R I Z E D  SPACECRAFT ALGORITHMS 
C A B I N S  BY T O X I C  GASES FROM F R E S H  U R I N E  AND U R I N E  TRANSFORMATION ALGORITHMS FOR D A T A  R E D U C T I O N  I N  



S U B J E C T  I N D E X  ATMOSPHERlC PRESSURE 

P A T T E R N  R E C O G N I T I O N S  
A D - 6 8 5 8 1 0  

A L K A N E S  
D I S T I N G U I S H I N G  B I O T I C  M A T E R I A L  FROM N O N - B I O T I C  
M A T E R I A L  
N A S A - C R - 1 0 3 6 7 0  N 6 9 - 3 2 5 4 1  

A L T I T U O E  
C O N D I T I O N I N G  E F F E C T S  OF P H Y S I C A L  LOADS AND 
A D A P T A T I O N  TO H Y P O X I C  H Y P O X I A  ON W H I T E  R A T S  AT 
M I D D L E  A L T I T U D E  N 6 9 - 3 2 1 4 2  

A L T I T U O E  A C C L I M A T I Z A T I O N  
H I G H  A L T I T U D E  A C C L I M A T I Z A T I O N  E F F E C T S  ON HUMAN 
R E S I S T A N C E  TO H Y P O X I A  A N 0  H I G H  TEMPERATURE 
ENVIRONMENT N 6 9 - 3 2 0 6 9  

H I G H  A L T I T U D E  A C C L I M A T I Z A T I O N  E F F E C T S  ON HUMAN 
TOLERANCE TO R A D I A L  A C C E L E R A T I O N  

N 6 9 - 3 2 0 7 0  

O S M O T I C  R E S I S T A N C E  CHANGES O F  ERYTHROCYTES O U R I N G  
HUMAN A L T I T U D E  A C C L I M A T I Z A T I O N  N 6 9 - 3 2 0 7 1  

CHANGE I N  OSMOTIC R E S I S T A N C E  O F  ERYTHROCYTES I N  
HUMANS A N 0  R A T S  O U R I N G  P E R I O D  OF NATURAL 
A C C L I M A T I Z A T I O N  T O  H I G H  A L T I T U D E  

N 6 9 - 3 2 1 5 2  

H I G H  A L T I T U D E  A N 0  PRESSURE CHAMBER E X P E R I M E N T S  
FOR D U R A T I O N  O F  H E M O P O E T I C  R E A C T I O N  I N  R A T S  
FOR A C C L I M A T I Z A T I O N  T O  H Y P O X I A  N 6 9 - 3 2 1 5 4  

CHANGES I N  ERYTHROCYTES, R E T I C U L O C Y T E S r  A N 0  
AMOUNT OF HEMOGLOBIN I N  A T H L E T E S  O U R I N G  A L T I T U O E  
A C C L I  MAT1 Z A T I O N  N 6 9 - 3 2 1 5 8  

ANALOG COMPUTERS 
ANALOG COMPUTERS FOR DECOMPRESSION SCHEDULE 
A N A L Y S I S  O P T I M I Z A T I O N *  A N 0  I N E R T  GAS T I S S U E  
P R O F I L E S  
A D - 6 8 6 0 3 3  

ANALOG D A T A  
ANALOG S I G N A L  PROCESSING CONCEPTS BASED ON MODELS 
S I M U L A T I N G  M E C H A N I C A L  F U N C T I O N  O F  EAR COCHLEA 

6 6 9 - 3 4 0 9 2  

A N A L O G I E S  
L I N E A R  P A S S I V E  E L E C T R I C A L  ANALOG MODEL O F  HUMAN 
S Y S T E M I C  A R T E R I A L  T R E E *  D I S C U S S I N G  ARTERY SEGMENT 
MODELING,  V E S S E L S  I N P U T  IMPEDANCEI  WAVE TRAVEL,  
E T C  A 6 9 - 3 3 0 0 7  

ANGULAR A C C E L E R A T I O N  
O P T I C A L  I L L U S I O N S  I N  MAN O U R I N G  WEIGHTLESSNESS 
W I T H  C O R I O L I S  AND ANGULAR A C C E L E R A T I O N  

N 6 9 - 3 2 0 5 8  

A N I M A L S  
COMPENSATORY R E A C T I O N S  T O  PROLONGEO W E I G H T L E S S N E S S  
I N  HUMAN A N 0  A N I M A L  ORGANISMS E M P H A S I Z I N G  BLOOD 
C I R C U L A T I O N v  H E A R T ?  METABOLISM,  O i G E S T I V E  A N 0  
NERVOUS SYSTEMS A 6 9 - 3 3 5 7 7  

L A T E R A L  H Y P O T H A L A M I C  S T I M U L A T I O N  BOUND E A T I N G  
M O T I V A T I O N  I N  A N I M A L S ,  COMPARING E L E C T R I C A L  
S T I M U L A T I O N  A N 0  HUNGER E L I C I T E D  E A T I N G  

A 6 9 - 3 3 7 5 2  

PROLONGED CONFINEMENT O F  ORGANISMS I N  P U R E  OXYGEN 
ATMOSPHERE A T  LOW PRESSURE N 6 9 - 3 2 0 6 0  

A N O X I A  
OXYGEN S T A R V A T I O N  R A T E  E F F E C T S  ON B I O E L E C T R I C  
B R A I N  A C T I V I T Y  A N 0  V E G E T A T I V E  F U N C T I O N S  I N  YOUNG 
R A B B I T S  N 6 9 - 3 2 0 6 7  

A N T I  DOTES 
A N T I H Y P O X I C  P R E P A R A T I O N S  P R O T E C T I V E  E F F E C T  ON 
W H I T E  M I C E  A N 0  RATS S U B J E C T E D  TO G R A V I T A T I O N A L  
A C C E L E R A T I O N S  A 6 9 - 3 2 9 3 1  

A N T I G R A V I T Y  
P I L O T  R E A C T I O N  TO WEARING L I G H T W E I G H T ,  WASHABLE 

MK 6 A N T I G R A V I T Y  S U I T S  
FPRC/MEMO-239 N 6 9 - 3 3 0 4 2  

A N T I O X I D A N T S  
A N T I O X I D A N T  E F F E C T  ON TOLERANCES OF B R A I N  I N  R A T S  
A N 0  M I C E  UNDER H Y P O X I A  N 6 9 - 3 2 1 5 7  

AORTA 
FLOW RATE I N  A S C E N D I N G  AORTA*  STROKE VOLUME AND 
C A R D I A C  OUTPUT D E T E R M I N A T I O N  B Y  
B A L L I S T O C A R O I O G R A P H Y .  C A L C U L A T I O N S  BASED ON 

HAGEN- P O I S E U I L L E  THEORY 8 6 9 - 3 3 7 7 2  

ARRHYTHMIA 
A U T O M A T I C  D E T E C T I O N  A N 0  D I S P L A Y  OF A R R H Y T H M I A S  I N  
E L E C T R O C A R D I O G R A P H I C  T A P E  RECORDINGS 
A D - 6 8 7 0 8 2  N 6 9 - 3 3 1 7 2  

A R T E R I E S  
L I N E A R  P A S S I V E  E L E C T R I C A L  ANALOG MODEL OF HUMAN 
S Y S T E M I C  A R T E R I A L  TREE, D I S C U S S I N G  ARTERY SEGMENT 
MODELING,  V E S S E L S  I N P U T  IMPEOANCEI  WAVE T R A V E L '  
E T C  A 6 9 - 3 3 0 0 7  

ASTRONAUT LOCOMOTION 
L U R A I N  S I M U L A T O R  F O R  M E T A B O L I C  S T U O I E S .  U S I N G  

BPMU FOR A S S E S S I N G  0 CONSUMPTION OF T E S T  
S U B J E C T S  AT R E S T  A N 0  V A R I O U S  SPEEDS O F  A M B U L A T I O N  

A 6 9 - 3 3 1 8 7  

ASTRONAUT PERFORf lANCE 
C O O L I N G  SYSTEM CONTROL S Y S T E M  FOR ASTRONAUT 
THERMAL E Q U I L I B R I U M  A N 0  WORK OUTPUT M A X I M I Z A T I O N  
O U R I N G  E X T R A V E H I C U L A R  SPACE M I S S I O N S  
A I A A  PAPER 6 9 - 6 1 7  A 6 9 - 3 3 2 7 8  

P H Y S I O L O G I C A L  A N 0  P S Y C H O L O G I C A L  RESPONSES O F  MAN 
TO SPACE F L I G H T  PROBLEMS 
NASA-TT-F-529 N 6 9 - 3 2 0 4 4  

SOME ASPECTS OF SENSORY SYSTEMS AS A P P L I E D  TO 
PROBLEMS OF SPACE P H Y S I O L O G Y  N 6 9 - 3 2 0 4 6  

PROBLEMS I N  E X T R A V E H I C U L A R  A C T I V I T Y ,  AND COSMONAUT 
T R A I N I N G  FOR SOYUZ PROGRAM 
N A S A - T T - F - 1 2 4 3 2  N 6 9 - 3 2 5 7 4  

ASTRONAUT T R A I N I N G  
P R E F L I G H T  A C C L I M A T I Z A T I O N  B Y  H I G H  A L T I T U D E  
M O U N T A I N  R E S I D E N C E  FOR ASTRONAUTS R E S I S T A N C E  TO 

G LOADS N 6 9 - 3 2 1 3 3  

ASTRONAUTS 
PRE AND P O S T F L I G H T  LEUKOCYTE CHROMOSOME A B E R R A T I O N  
ANALYSES OF G E M I N I  ASTRONAUTS A 6 9 - 3 3 1 7 3  

H I G H  P O S I T I V E  G S U B  X A C C E L E R A T I O N  E F F E C T S  ON RED 
C E L L S  D E S T R U C T I O N  RATE, M E A S U R I N G  ENDOGENOUS CO 
P R O D U C T I O N  OF G E M I N I  ASTRONAUTS 

A 6 9 - 3 3 1 7 6  

B A S I C  ASTRONAUT R E Q U I R E M E N T S  FOR PERSONAL H Y G I E N E  
N 6 9 - 3 2 0 8 9  

A T H L E T E S  
CHANGES I N  ERYTHROCYTESI R E T I C U L O C Y T E S r  AND 
AMOUNT OF H E M O G L O B I N  I N  A T H L E T E S  O U R I N G  A L T I T U O E  
A C C L I M A T I Z A T I O N  N 6 9 - 3 2 1 5 8  

ATMOSPHERES 
I N T E R R U P T E D  S T A Y  I N  R A R E F I E D  ATMOSPHERE ON 
TOLERANCE OF RATS TO TRANVERSE G-LOADS 

ATMOSPHERIC C O M P O S I T I O N  
P H O T O S Y N T H E S I S  A N 0  R E S P I R A T I O N  R A T E  I N  V E G E T A B L E S  
I N  CONTROLLEO TEMPERATURE, - H U M I O I T Y I  I L L U M I N A T I O N  
LEVELS,  CARBON D I O X I D E  A N 0  OXYGEN CONTENTS 

A 6 9 - 3 2 9 3 3  

H E L I U M  E F F E C T S  ON HUMAN R E S P I R A T O R Y  S Y S T E M  UNDER 
C O N O I T I O N S  OF OXYGEN D E F I C I E N C Y  A N 0  CARBON 
D I O X I D E  I N  ATMOSPHERE N 6 9 - 3 2 0 6 2  

A T n O S P H E R I C  PRESSURE 
H I G H  A L T I T U O E  A C C L I M A T I Z A T I O N  T R A I N I N G  I N  L A R G E  
SCALE PRESSURE CHAMBERS N 6 9 - 3 2 1 3 2  

E F F E C T  O F  PROLONGEO STAY UNOER C O N O I T I O N S  O F  
LOWERED BAROMETRIC PRESSURE ON T O L E R A N C E  O F  G- 
LOADS TO W H I T E  M I C E ,  R A T S  A N 0  G U I N E A  P I G S  

N 6 9 - 3 2 1 4 3  



ATMOSPHERIC S T R A T I F I C A T I O N  S U B J E C T  I N D E X  

ATMOSPHERIC S T R A T I F I C A T I O N  
C E N T R I F U G A T I O N  E F F E C T S  ON BODY C O M P O S I T I O N  AND 
GROWTH OF M I C E  A 6 9 - 3 3 7 4 6  

A U D I T O R Y  P E R C E P T I O N  
HUMAN A U D I T O R Y  SYSTEM RESPONSE TO M D D I F I E D  
ATMOSPHERE N 6 9 - 3 2 0 7 6  

A U D I T O R Y  S T I M U L I  
C O R T I C A L  AUDITORY-EVOKED RESPONSE D U R I N G  EYE 
MOVEMENT I N  CATS, D I S C U S S I N G  R E L A T I O N  TO CENTRAL 
M E C H A N I S M  A 6 9 - 3 4 1 7 1  

SOUND E F F E C T S  ON ADRENOCORTICAL AND T H Y R O I D  
F U N C T I O N S  AND H I G H E R  NERVOUS A C T I V I T Y  O F  A L B I N O  
R A T S  N 6 9 - 3 2 0 7 8  

H Y P E R O X I A  AND H Y P O X I A  E F F E C T S  ON A U D I T D R Y  EVOKED 
RESPONSE I N  HUMANS 
D R E T - 7 3 6  N 6 9 - 3 2 3 6 4  

A U D I T O R Y  T A S K S  
CONTINUOUS AND I N T E R M I T T E N T  N O I S E  E F F E C T S  ON 
A U D I O V I S U A L  C H E C K I N G  T A S K  PERFORMING SUBJECTS, 
CONS1 D E R I  NG O M I S S I O N  ERRORS A 6 9 - 3 4 0 0 9  

AUTOMATA THEDRY 
MAN-COMPUTER S Y N E R G I S M  FOR D E C I S I O N  M A K I N G  I N  
SYSTEM D E S I G N  PROCESS N 6 9 - 3 2 2 2 5  

AUTONOMIC NERVOUS SYSTEM 
HUMAN R E A C T I O N  T E S T S  TO D E T E R M I N E  
P S Y C H O P H Y S I O L O G I C A L  B A S E L I N E S  O F  AUTONOMIC 
NERVOUS SYSTEM 
A D - 6 8 5 8 0 2  N 6 9 - 3 3 0 1 5  

AXONS 
STRUCTURAL O R G A N I Z A T I O N  O F  NEURONAL MEMBRANE I N  
R E L A T I O N  TO NERVE I M P U L S E  P R O P A G A T I D N  ALONG AXDY 

N 6 9 - 3 1 8 7 8  

B A C T E R I A  
MICROFLORA R E D U C T I O N  I N  LONG TERM, C L E A N  ROOM 
E X P E R I M E N T S  N 6 9 - 3 2 0 8 7  

B A L L I S T O C A R D I O G R A P H Y  
FLOW R A T E  I N  A S C E N D I N G  AORTA, STRDKE VOLUME AND 
C A R D I A C  OUTPUT D E T E R M I N A T I O N  B Y  
B A L L I S T O C A R D I O G R A P H Y I  C A L C U L A T I O N S  B A S E D  ON 

HAGEN- P D I S E U I L L E  THEORY A 6 9 - 3 3 7 7 2  

BAROTRAUMA 
GANGRENE AND C A I S S O N  D I S E A S E  DUE T O  D I V I N G  
A C C I D E N T S ,  D I S C U S S I N G  EMERGENCY TREATMENT W I T H  
H Y P E R B A R I C  OXYGEN A 6 9 - 3 3 7 7 5  

BARDTRAUMA O U R I N G  H Y P E R B A R I C  O X Y G E N A T I O N  AT F L I G H T  
DESCENT OR REENTRY I N T O  C A I S S O N ,  I N C L U D I N G  EAR 
TRAUMA SYMPTOMS AND U S E  O F  P A R A C E N T E S I S  

A 6 9 - 3 3 7 7 6  

B A Y E S  THEOREM 
B A Y E S I A N  L E A R N I N G  THEORY FOR R E C U R S I V E  F U N C T I O N S  
I N  MARKDV C H A I N S  W I T H  D E R I V A T I O N  OF D E C I S I O N  
M A K I N G  RULES 
A D - 6 8 5 7 3 5  N 6 9 - 3 1 8 1 3  

BED R E S T  
M O T I O N  C O O R D I N A T I O N  C A P A C I T Y  O F  PERSONS SUBJECTED 
T O  4 0  D A Y S  B E 0  REST S T U D I E D  BY DYNAMOGRAPHIC 
TECHNIQUE,  D I S C U S S I N G  N A T U R E  O F  S L A C K E N I N G  

A 6 9 - 3 2 9 3 7  

PROLONGED H Y P O K I N E S I A  E F F E C T  ON HUMAN R E S I S T A N C E  
T O  P H Y S I C A L  STRESS, N O T I N G  P R O P H Y L A C T I C  I N F L U E N C E  
OF P H Y S I C A L  E X E R C I S E S  A 6 9 - 3 2 9 3 9  

BEDREST AS ANALOG O F  WEIGHTLESSNESS,  E V A L U A T I N G  
R O L E  OF EXTRAVASCULAR D E H Y D R A T I O N  I N  
POSTRECUMBENCY D R T H D S T A T I S M  A 6 9 - 3 3 1 7 9  

P E R I P H E R A L  VOLUME MEASUREMENTS AS I N D I C E S  O F  
C I R C U L A T O R Y  FACTORS I N  C A R D I O V A S C U L A R  
O R T H O S T A T I C  RESPONSE 

B E E T L E S  
X I R R A D I A T I O N  AND TEMPERATURE E F F E C T S  ON FLOUR 
B E E T L E  I T R I B O L I U M  C D N F U S U M l  PUPAE, N O T I N G  W I N G  
A B N O R M A L I T I E S  AND P U P A L  STAGE D U R A T I O N  

A 6 9 - 3 3 7 4 8  

B E H A V I O R  
S I M U L A T I O N  S T U D I E S  OF C O M M U N I C A T I O N  B E H A V I O R  UNDER 
S T R E S S  - PHASE ONE AND TWO 
A D - 6 8 5 7 4 6  N 6 9 - 3 2 2 9 3  

B I B L I O G R A P H I E S  
ANNOTATED B I O L I O G R D P H Y  A N 0  I N D E X E S  AEROSPACE 
M E D I C I N E  AND B I O L O G I C A L  E F F E C T S  - J U L Y  1 9 6 9  

AEROSPACE M E D I C A L  PROBLEMS U S I N G  T E L E M E T E R  SYSTEMS 
FOR M O N I T O R I N G  - B I B L I D G R A P H Y  
A D - 6 8 5 5 0 0  N 6 9 - 3 2 1 7 5  

B I B L I O G R A P H Y  ON SPACECRAFT L I F E  SUPPORT SYSTEMS 
A D - 6 8 5 6 0 0  N 6 9 - 3 2 3 1 0  

S O V I E T  BLOC RESEARCH ON P R E V E N T I O N  OF M I C R O B I A L  
D E G R A D A T I O N  O F  EQUIPMENT AND M A T E R I A L S ,  
B I B L I O G R A P H Y  
A T D - 6 9 - 4 1  N 6 9 - 3 2 3 1 2  

B I O A C O U S T I C S  
I N T E R S P E C I F I C  S Y N T H E T I C  S I G N A L S  RESEARCH FOR 
E F F E C T I V E  B I O A C O U S T I C  B I R D  S C A R I N G  T E C H N I Q U E S  
I N C L U D I N G  O P T I C A L  S I G N A L S  A 6 9 - 3 3 3 6 4  

B I O A S S A Y  
P R E  AND P O S T F L I G H T  LEUKDCYTE CHROMOSOME A B E R R A T I O N  
ANALYSES OF G E M I N I  ASTRONAUTS A 6 9 - 3 3 1 7 3  

LIGNIN PRESENCE IN NEW ZEALAND M o s s  GAMETOPHYTES 
OBSERVED FOR C H A R A C T E R I S T I C  COLOR R E A C T I O N  A N 0  U V  
SPECTRA. N O T I N G  CONTRAST W I T H  NORTH TEMPERATE 
S P E C I E S  A 6 9 - 3 4 1 7 6  

B I O O Y N A M I C S  
B I O M E C H A N I C S  OF ELEMENTARY HUMAN M O T I O N  UNDER 
WEIGHTLESSNESS N 6 9 - 3 2 0 5 4  

B I O E L E C T R I C  P O T E N T I A L  
OXYGEN S T A R V A T I O N  R A T E  E F F E C T S  ON B I O E L E C T R I C  
B R A I N  A C T I V I T Y  AND V E G E T A T I V E  F U N C T I O N S  I N  YOUNG 
R A B B I T S  N 6 9 - 3 2 0 6 7  

B I D E L E C T R I C I T Y  
I N T E R S P I K E  I N T E R V A L  H I S T O G R A M  D E R I V E D  FROM S P I K E  
OCCURRENCE H I S T O G R A M  OF NEURONAL S P I K E  DATA 

B I O E N G I N E E R I N G  
FLOW MECHANICS A P P L I C A T I O N S  T O  M E D I C I N E ,  
D I S C U S S I N G  VASCULAR AND T E C H N I C A L  SYSTEMS AND 
M E A S U R I N G  E Q U I P M E N T  A D A P T A T I O N  T O  HUMAN ORGANISMS 

A 6 9 - 3 3 7 7 1  

B I O L O G I C A L  E F F E C T S  
W H I T E  R A T S  D I E T  C O N T A I N I N G  ALCOHOL-SOLUBLE 
F R A C T I O N  OF CHLORELLA AND SCENEDESMUS B I O M A S S ,  
N O T I N G  CHANGES I N  ADRENAL CORTEX AND RENAL 
GLOMERUS A 6 9 - 3 2 9 3 0  

DRUG A C T I O N  ON DECOMPRESSION S I C K N E S S  I N  R A T S  
COMPARED W I T H  A C T I O N  ON N I T R O G E N  N A R C O S I S  A N D  
OXYGEN T O X I C I T Y  A 6 9 - 3 3 1 7 2  

B I O L O G I C A L  A P P L I C A T I O N S  AND E F F E C T  O F  O P T I C A L  
MASERS 
A D - 6 8 5 8 7 2  N 6 9 - 3 1 8 0 6  

ANNOTATED B I O L I O G R O P H Y  A N 0  I N D E X E S  AEROSPACE 
M E D I C I N E  AND B I O L O G I C A L  E F F E C T S  - J U L Y  1 9 6 9  
N A S A - S P - 7 0 1 1 / 6 5 /  N 6 9 - 3 1 9 2 3  

S M A L L  R A D I A T I O N  DOSAGE E F F E C T S  ON HUMANS 
J P R S - 4 8 5 1 1  N 6 9 - 3 2 8 7 0  

P H Y S I O L O G Y  OF D E E P  DORMANCY I N  S E E D S  
N 6 9 - 3 3 0 5 3  

B I D M E T R I C S  
D I G I T A L  COMPUTER PROGRAM FOR P H Y S I O L O G I C A L  
MEASUREMENTS, O U T L I N I N G  I N T E R P O L A T I O N  O F  



S U B J E C T  I N D E X  CARBON O I O X I O E  C O N C E N T R A T I O N  

M A T H E M A T I C A L  F U N C T I O N S  D E S C R I B I N G  S I G N A L S  T I M E  
V A R I A T I O N S  A 6 9 - 3 2 9 4 1  

P E R I P H E R A L  VOLUME MEASUREMENTS AS I N D I C E S  O F  
C I R C U L A T O R Y  FACTORS I N  C A R D I O V A S C U L A R  
O R T H O S T A T I C  RESPONSE 
N A S A - C R - 1 0 1 8 1 2  N 6 9 - 3 1 9 4 3  

B I O N I C S  
LINEAR PASSIVE ELECTRICAL ANALOG MODEL OF HUMAN 
S Y S T E M I C  A R T E R I A L  T R E E *  D I S C U S S I N G  ARTERY SEGMENT 
MODELING,  V E S S E L S  I N P U T  IMPEDANCEI WAVE TRAVEL,  
ETC A 6 9 - 3 3 0 0 7  

D I G I T A L  S I M U L A T l O N  O F  B I O L O G I C A L  MODEL FOR V I S U A L  
I M A G E S  C L A S S I F I C A T I O N  D E R I V E D  FROM HUMAN V I S U A L  
SYSTEM ASPECTS A 6 9 - 3 4 0 9 4  

C O M P U T E R I Z E D  S I M U L A T I O N  O F  R E T I C U L A R  F O R M A T I O N  
A D - 6 8 5 7 3 2  N 6 9 - 3 2 4 0 9  

B I  O S A T E L L I  T E S  
B I O S A T E L L I T E  U R I N A L Y S I S  INSTRUMENT T E S T I N G  F O R  
C A L C I U M ,  C R E A T I N E .  AND C R E A T I N I N E  

B I O S A T E L L I T E  E X P E R I M E N T A L  D E S I G N  AND M I S S I O N  
P L A N N I N G  T O  D E T E R M I N E  WEIGHTLESSNESS AND 
R A O I A T I O N  EFFECTS ON B I O L O G I C A L  S P E C I M E N S  
NASA-CR-73347 N 6 9 - 3 1 9 4 5  

B I O T E C H N O L O G Y  
ERGONOMY AND A V I A T I O N  M E D I C I N E t  D I S C U S S I N G  
B I O T E C H N O L O G I C A L  ASPECTS O F  I N F O R M A T I O N  I N  MAN 
M A C H I N E  SYSTEMS AND O B S E R V A T I O N  T A S K S  

A 6 9 - 3 3 7 7 0  

H E  SPEECH PROCESSOR FOR AEROSPACE A P P L I C A T I O N S I  
D I S C U S S I N G  H E  SPEECH D I S T O R T I O N  N A T U R E  

A 6 9 - 3 4 0 9 5  

8 I O T E C H N O L O G I C A L  REQUIREMENTS FOR L I F E  SUPPORT 
SYSTEMS 
N A S A - C R - 1 0 3 6 3 0  N 6 9 - 3 2 5 0 4  

S T A T U S  SURVEY O F  HUMAN FACTORS A N D  BIOTECHNOLOGY 
P R O F E S S I O N  FOR 1 9 6 8 - 1 9 6 9  
A D - 6 8 7 4 8 8  N 6 9 - 3 3 1 8 8  

B I R D S  
I N T E R S P E C I F I C  S Y N T H E T I C  S I G N A L S  RESEARCH FOR 
E F F E C T I V E  B I O A C O U S T I C  B I R D  S C A R I N G  T E C H N I Q U E S  
I N C L U D I N G  O P T I C A L  S I G N A L S  A 6 9 - 3 3 3 6 4  

A I R F I E L D  B I R D  S C A R I N G  METHODS I N C L U D I N G  VERY 
P I S T O L  S H E L L  CRACKER F I R I N G  AND BROADCAST C A L L S  ON 
C I V I L I A N  AND M I L I T A R Y  A I R F I E L D S  

A 6 9 - 3 3 3 6 5  

H A B I T A T  M O D I F I C A T I O N  FOR A I R P O R T  B I R D  P O P U L A T I O N  
C O N T R O L t  D I S C U S S I N G  D R A I N I N G  OF WET A R E A S *  WASTE 
CONTROL*  E T C  A 6 9 - 3 3 3 6 8  

B L O O D  C I R C U L A T I O N  
C O N P E N S A T I V E  A D A P T A T I O N A L  R E A C T I O N S  TO 
WEIGHTLESSNESS.  D I S C U S S I N G  BLOOO S U P P L Y  TO THORAX 
AREA, E X T E R N A L  R E S P I R A T I O N *  GAS EXCHANGE AND 
ENERGY LOSS D U R I N G  P A R A B O L I C  AND O R B I T A L  F L I G H T S  

A 6 9 - 3 3 3 8 4  

B L O O D  F L O H  
G A S T R I C  P E R F U S I O N  R A T E  I N  R E S T R A I N E D  A N I M A L S  
D E T E R M I N E D  B Y  R B  8 6  CLEARANCE T E C H N I Q U E  

FLOW R A T E  I N  A S C E N D I N G  AORTA, STROKE VOLUME AND 
C A R D I A C  OUTPUT D E T E R M I N A T I O N  BY 
B A L L I S T O C A R D I O G R A P H Y I  C A L C U L A T I O N S  B A S E D  ON 

HAGEN- P O I S E U I L L E  THEORY A 6 9 - 3 3 7 7 2  

B L O O D  PRESSURE 
I N T R A V A S C U L A R  PRESSURE AND SOUND MEASURED I N  
A N E S T H E T I Z E D  DOGS AND HUMANS U S I N G  F I B E R O P T I C  
PRESSURE CATHETER A 6 9 - 3 4 1 7 2  

P H Y S I O L O G I C A L  MECHANISMS AND I N T E R R E L A T I O N S  
BETWEEN S Y S T E M I C  AND R E G I O N A L  BLOOD VOLUME 
N A S A - C R - 1 0 3 5 9 6  N 6 9 - 3 2 5 0 9  

BODY C O M P O S I T I O N  ( B I O L O G Y )  
C E N T R I F U G A T I O N  E F F E C T S  ON BODY C O M P O S I T I O N  AND 
GROWTH OF M I C E  A 6 9 - 3 3 7 4 6  

BODY K I N E M A T I C S  
M O T I O N  C O O R D I N A T I O N  C A P A C I T Y  OF PERSONS S U B J E C T E D  
TO 4 0  D A Y S  B E D  R E S T  S T U D I E D  B Y  DYNAMOGRAPHIC 
T E C H N I Q U E *  D I S C U S S I N G  N A T U R E  OF S L A C K E N I N G  

A 6 9 - 3 2 9 3 7  

BODY MEASUREUENT (B IOLOGY)  
A C C E L E R A T I O N  I N J U R Y  N O T I N G  WATER I M M E R S I O N  E F F E C T  
ON C A T  LUNG DUE T O  I N T E N S E  BOOY V I B R A T I O N ,  
SUGGESTING R E S T R A I N T  AS P R A C T I C A L  S O L U T I O N  

A 6 9 - 3 3 0 0 9  

C E N T R I F U G A T I O N  E F F E C T S  ON BODY C O M P O S I T I O N  A N 0  
GROWTH OF M I C E  A 6 9 - 3 3 7 4 6  

BODY TEMPERATURE 
OXYGEN C O N S U M P T i O N  AND R E C T A L  TEMPERATURE I N  M A L E  
M I C E  C O N F I N E D  I N  N I T R O G E N  AND H E L I U M  D I L U T E D  
H Y P E R O X I C  ATMOSPHERE A T  S P E C I F I C  TEMPERATURE A N 0  
H U M I D I T Y  RANGES A 6 9 - 3 2 9 3 2  

V E S T I B U L A R  R E A C T I O N S  I N  R A T S  UNOER HYPOTHERMAL 
C O N D I T I O N S  B Y  M E A S U R I N G  POSTROTATORY NYSTAGMUS 
B E A T S  NUMBER AND DURATIONI  R E S P . I R A T I O N  R A T E S  AND 
R E C T A L  TEMPERATURE A 6 9 - 3 2 9 3 4  

BOOY VOLUME ( B I O L O G Y )  
L E G  VOLUME CHANGES I N  RESPONSE T O  LOWER BODY 
N E G A T I V E  PRESSURE DUE T O  BLOOD R E D I S T R I B U T I O N  

A 6 9 - 3 3  1 7 1  

BONE MARROW 
T R A N S P L A N T  OF BONE MARROW FOR BLOOD P R O D U C T I O N  
A F T E R  R A D I A T I O N  EXPOSURE 
N L L - M - 7 4 2 5 - / 5 8 2 8 . 4 F /  N 6 9 - 3 2 6 0 4  

B R A I N  
OXYGEN S T A R V A T I O N  R A T E  E F F E C T S  ON B I O E L E C T R I C  
B R A I N  A C T I V I T Y  AND V E G E T A T I V E  F U N C T I O N S  I N  YOUNG 
R A B B I T S  N 6 9 - 3 2 0 6 7  

B R A I N ,  ADRENAL, A N 0  P I T U I T A R Y  GLANDS I N  D E V E L O P I N G  
A D A P T A T I O N  T O  H Y P O X I A  I N  W H I T E  R A T S  

N 6 9 - 3 2 1 4 8  

S U B C O R T I C A L  F O R M A T I O N S  I N  DEVELOPMENT OF 
A D A P T A T I O N  T O  OXYGEN D E F I C I E N C Y  I N  W H I T E  M I C E  

N 6 9 - 3 2 1 4 9  

A N T I O X I D A N T  E F F E C T  ON TOLERANCES OF B R A I N  I N  RATS 
AND M I C E  UNDER H Y P O X I A  N 6 9 - 3 2 1 5 7  

B R E A T H I N G  APPARATUS 
E F F E C T  OF WEIGHT ON D I F F I C U L T I E S  E X P E R I E N C E D  
W I T H  WEARING OF B R E A T H I N G  APPARATUS 
NLL-SMRE-TRANS-5658-/8313.4/ N 6 9 - 3 2 7 6 8  

C 
C A B I N  ATMOSPHERES 

U R I N E  E X C R E T I O N  F O L L O W I N G  WATER L O A D  I N  M A L E  
S U B J E C T S  EXPOSEO T O  NORWAL. HOT/DRY AND 
COMFORTABLE/ORY ENVIRONMENT A P P L I E D  TO A I R L I N E  
CREWS A 6 9 - 3 3 1 8 2  

C A L C I U M  
B I O S A T E L L I T E  U R I N A L Y S I S  INSTRUMENT T E S T I N G  FOR 
C A L C I U M ,  C R E A T I N E .  A N 0  C R E A T l N I N E  
N A S A - C R - 1 0 3 4 2 0  N 6 9 - 3 1 9 2 2  

C A L O R I M E T E R S  
SEDENTARY M E T A B O L I C  V A L U E S  OF MEN, WOMEN, AND 
C H I L D R E N  T A K E N  FROM C A L O R I M E T R Y  SYSTEMS 
A D - 6 8 5 8 7 8  N 6 9 - 3 1 8 0 7  

CARBOHYDRATE M E T A B O L I S M  
P H A G O C Y T I C  A C T I V I T Y  AND CARBOHYDRATE M E T A B O L I S M  I N  
P E R I P H E R A L  BLOOD N E U T R O P H I L S  OF MEN EXPOSEO TO 
ATMOSPHFRE W I T H  I N C R E A S E D  0 CONTENT, N O T I N G  
N E U T R O P H I L  ENERGY EXCHANGE D I S O R D E R  ROLF 

CARBON D I O X I D E  C O N C E N T R A T I O N  
R E S P I R A T O R Y  GAS EXCHANGE I N  E X E R C I S E  D U R I N G  HE- 0 
B R E A T H I N G ,  A N A L Y Z I N G  E F F E C T S  ON 0 CONSUMPTIONI 



CARBON D I O X I D E  REMOVAL S U B J E C T  I N D E X  

CARBON O I O X I O E  PROOUCTION A N 0  M I N U T E  V E N T I L A T I O N  
O F  HUMAN S U B J E C T S  A 6 9 - 3 3 7 5 1  

OXYGEN A N 0  V I T A M I N S  FOR R E D U C I N G  CARBON O I O X I O E  
T O X I C I T Y  I N  M I C E  N 6 9 - 3 2 0 7 3  

CARBON D I O X I D E  REMOVAL 
L I T H I U M  P E R O X I D E  U T I L I Z A T I O N  F E A S I B I L I T Y  FOR 
OXYGEN S U P P L Y  A N 0  CARBON O I O X I O E  CONTROL I N  
E X T R A V E H I C U L A R  P O R T A B L E  L I F E  SUPPORT SYSTEMS 
A I A A  PAPER 6 9 - 6 2 0  A 6 9 - 3 3 3 0 3  

CARBON O I O X I O E  T E N S I O N  
H E L I U M  C O N T A I N I N G  ATMOSPHERE E F F E C T S  ON M I C E  UNOER 
C O N O I T I O N S  O F  H Y P O X I A  A N 0  H I G H  CARBON O I O X I O E  
CONTENT N 6 9 - 3 2 0 6 3  

CARBON M O N O X I D E  
H I G H  P O S I T I V E  G SUB X A C C E L E R A T I O N  E F F E C T S  ON R E 0  
C E L L S  D E S T R U C T I O N  RATE, MEASURING ENDOGENOUS CO 
P R O O U C T I O N  O F  G E M I N I  ASTRONAUTS 

A 6 9 - 3 3 1 7 6  

C A R O I O V A S C U L A R  SYSTEM 
C A R O I O V A S C U L A R  SYSTEM, NEUROMUSCULAR A C T I V I T Y  A N 0  
M E N T A L  F I T N E S S  OF S U B J E C T S  PERFORMING P H Y S I C A L  A N 0  
M E N T A L  A S S I G N M E N T S  W I T H  P R E S C R I B E D  WORK-REST 
SCHEDULE D U R I N G  CONFINEMENT A 6 9 - 3 2 9 3 6  

G A S T R I C  P E R F U S I O N  R A T E  I N  R E S T R A I N E D  A N I M A L S  
D E T E R M I N E D  B Y  R B  8 6  CLEARANCE T E C H U I Q U E  

A 6 9 - 3 3 1 7 0  

L E G  VOLUME CHANGES I N  RESPONSE TO LOWER BOOY 
N E G A T I V E  PRESSURE DUE T O  BLOOO R E D I S T R I B U T I O N  

A 6 9 - 3 3 1 7 1  

B E T A  AORENERGIC BLOCKAOE I N  O I F F E R E N T I A L  D I A G N O S I S  
O F  C A R O I O V A S C U L A R  CHANGES PROOUCEO BY STRESS 
I N O U C E O  C A T E C H O L A M I N E  L I B E R A T I O N  AND ORGANIC 
D I S E A S E  A 6 9 - 3 3 1 8 4  

P E R I P H E R A L  VOLUME MEASUREMENTS AS I N D I C E S  OF 
C I R C U L A T O R Y  FACTORS I N  CAROIOVASCULAR 
O R T H O S T A T I C  RESPONSE 
N A S A - C R - 1 0 1 8 1 2  N 6 9 - 3 1 9 4 3  

OXYGEN S T A R V A T I O N  R A T E  EFFECTS ON B I O E L E C T R I C  
B R A I N  A C T I V I T Y  A N 0  V E G E T A T I V E  F U N C T I O N S  I N  YOUNG 
R A B B I T S  N 6 9 - 3 2 0 6 7  

P H Y S I O L O G I C A L  MECHANISMS AND I N T E R R E L A T I O N S  
BETWEEN S Y S T E M I C  AN0 R E G I O N A L  BLOOO VOLUME 
N A S A - C R - 1 0 3 5 9 6  N 6 9 - 3 2 5 0 9  

C A T E C H O L A M I N E  
B E T A  AORENERGIC BLOCKAOE I N  O I F F E R E N T I A L  O I A G N O S I S  
O F  C A R O I O V A S C U L A R  CHANGES PRODUCED BY STRESS 
I N O U C E O  C A T E C H O L A M I N E  L I B E R A T I O N  A N 0  ORGANIC 
D I S E A S E  A 6 9 - 3 3 1 8 4  

CATHETOMETERS 
I N T R A V A S C U L A R  PRESSURE A N 0  SOUND MEASURE0 I N  
A N E S T H E T I Z E D  DOGS A N 0  HUMANS U S I N G  F I B E R O P T I C  
PRESSURE CATHETER A 6 9 - 3 4 1 7 2  

C A T S  
C O R T I C A L  AUDITORY-EVOKED RESPONSE OURING EYE 
MOVEMENT I N  CATS, D I S C U S S I N G  R E L A T I O N  TO CENTRAL 
M E C H A N l  SM A 6 9 - 3 4 1 7 1  

C E L L S  ( B I O L O G Y )  
A C T I V A T I O N  A N A L Y S I S  O F  MERCURY I N  B I O L O G I C A L  
SAMPLES A T  NANOGRAM L E V E L  BY V O L A T I L I Z A T I O N  
METHOD 
R - 5 5 4  N 6 9 - 3 3 1 0 2  

I N  R E T I C U L A R  F O R M A T I O N  
A D - 6 8 5 7 3 3  N 6 9 - 3 2 4 1 0  

C E N T R A L  NERVOUS SYSTEM RESPONSES T O  I O N I Z I N G  
R A O I A T I O N I  DOSAGE, A N 0  V I B R A T I O N  E F F E C T S  I N  
SPACE F L I G H T  
J P R S - 4 8 4 3 9  N 6 9 - 3 2 4 7 1  

C E N T R A L  NERVOUS SYSTEM DEPRESSANTS 
C H E M I C A L  I N H I B I T I O N  A N 0  S T I M U L A T I O N  O F  C E N T R A L  
NERVOUS SYSTEM N 6 9 - 3 1 8 7 9  

C E N T R A L  NERVOUS SYSTEM S T I M U L A N T S  
C H E M I C A L  I N H I B I T I O N  A N 0  S T I M U L A T I O N  O F  C E N T R A L  
NERVOUS SYSTEM N 6 9 - 3 1 8 7 9  

C E N T R I F U G I N G  STRESS 
C E N T R I F U G A T I O N  E F F E C T S  ON BOOY C O M P O S I T I O N  A N 0  
GROWTH OF M I C E  A 6 9 - 3 3 7 4 6  

C H E M I C A L  A N A L Y S I S  
E X T R A T E R R E S T R I A L  L I F E  D E T E C T I O N  E X P E R I M E N T S  
I N T E G R A T E D  I N T O  S I N G L E  M U L T I P U R P O S E  SPACE 
LABORATORYI  I N C L U D I N G  C H E M I C A L  A N A L Y S E S ,  
M E T A B O L I S M  I D E N T I F I C A T I O N I  O B S E R V A T I O N  FOR 
MOLECULAR AND/OR C E L L U L A R  GROWTH A N 0  R E P L I C A T I O N  

A 6 9 - 3 2 9 7 0  

C H E M I C A L  S T E R I L I Z A T I O N  
F E R M E N T A T I O N  APPARATUS FOR S T E R I L I Z A T I O N  A N 0  
A E R A T I O N  OF CULTURES 
I S S - 6 8 / 4 6  N 6 9 - 3 2 3 2 3  

C H E M I C A L  T E S T S  
L I G N I N  PRESENCE I N  NEW Z E A L A N O  MOSS GAMETOPHYTES 
OBSERVED FOR C H A R A C T E R I S T I C  COLOR R E A C T I O N  A N 0  U V  
S P E C T R A *  N O T I N G  CONTRAST W I T H  N O R T H  TEMPERATE 
S P E C I E S  A 6 9 - 3 4 1 7 6  

C H L O R E L L A  
W H I T E  R A T S  O I E T  C O N T A I N I N G  ALCOHOL-SOLUBLE 
F R A C T I O N  OF C H L O R E L L A  A N 0  SCENEOESMUS B I O M A S S ,  
N O T I N G  CHANGES I N  ADRENAL CORTEX A N 0  R E N A L  
GLOMERUS A 6 9 - 3 2 9 3 0  

P H Y S I O L O G I C A L  A N 0  E C O L O G I C A L  A S P E C T S  OF C H L O R E L L A  
CULTURES AS L I N K  I N  CLOSED E C O L O G I C A L  SYSTEM 

N 6 9 - 3 2 0 9 6  

FEEDBACK CONTROL SYSTEM FOR C H L O R E L L A  
P H O T O S Y N T H E S I S  N 6 9 - 3 2 0 9 7  

S T A T I S T I C A L  A N A L Y S I S  OF P H O T O S Y N T H E S I S  I N T E N S I T Y  
CHANGES O F  C H L O R E L L A  GROWN UNOER CONSTANT 
C O N D I T I O N S  N 6 9 - 3 2 0 9 8  

E F F E C T S  O F  GASEOUS ATMOSPHERIC C O N T A M I N A T E S  ON 
P H O T O S Y N T H E T I C  A C T I V I T Y  OF C H L O R E L L A  

N 6 9 - 3 2 0 9 9  

C O M P A R I S O N  OF T I L A P I A  MOSSAMBICA PETERS GROWTH 
ON C H L O R E L L A  O I E T  A N 0  OTHER A N I M A L  A N 0  P L A N T  
F O O D S T U F F S  N 6 9 - 3 2 1 0 3  

A C T I O N  OF GAMMA RAYS A N 0  PROTONS ON S U R V I V A L  A N 0  
M U T A T I O N  R A T E S  OF C H L O R E L L A  N 6 9 - 3 2 1 0 5  

CHROMOSOMES 
CORNEAL E P I T H E L I U M  CHROMOSOME REARRANGEMENTS I N  
GAMMA I R R A D I A T E D  W H I T E  A D U L T  M I C E .  N O T I N G  
R A D I A T I O N  OOSAGE AND D U R A T I O N  A 6 9 - 3 2 9 4 4  

PRE AND P O S T F L I G H T  LEUKOCYTE CHROMOSOME A B E R R A T I O N  
A N A L Y S E S  OF G E M I N I  ASTRONAUTS A 6 9 - 3 3 1 7 3  

C I R C A D I A N  RHYTHMS 
D I U R N A L  P E R I O D I C I T Y  OF P H Y S I O L O G I C A L  F U N C T I O N S  OF 

C E N T R A L  NERVOUS SYSTEM F L I G H T  CREWS F L Y I N G  THROUGH S E V E R A L  T I M E  ZONES 
H Y P E R O X I C  H E L I U M  ATMOSPHERE E F F E C T S  ON CENTRAL FOUND TO CORRESPOND T O  T I M E  ZONE O F  PERMANENT 
NERVOUS S Y S T E M  A N 0  M E T A B O L I S M  OF M I C E  R E S I D E N C E  A 6 9 - 3 2 9 3 5  

N 6 9 - 3 2 0 6 1  
C L E A N  ROOMS 

H Y P E R C A P N I C  GASEOUS ENVIRONMENT E F F E C T S  ON C E N T R A L  M I C R O F L O R A  R E D U C T I O N  I N  LONG TERM, C L E A N  ROOM 
NERVOUS SYSTEM OF W H I T E  M I C E  N 6 9 - 3 2 1 5 5  E X P E R I M E N T S  N 6 9 - 3 2 0 8 7  

COMPUTERIZEO SIMULATION OF  RETICULAR FORMATION CLEAR AIR TURBULENCE 
8 0 - 6 8 5 7 3 2  N 6 9 - 3 2 4 0 9  C E N T R I F U G A T I O N  E F F E C T S  ON BODY C O M P O S I T I O N  A N 0  

GROWTH OF M I C E  A 6 9 - 3 3 7 4 6  
C O M P U T E R I Z E O  S I M U L A T I O N  FOR P H Y S I O L O G I C A L  P A T T E R N S  



S U B J E C T  I N D E X  COOROKNATION 

C L O S E O  E C O L O G I C A L  SYSTEMS 
A R T I F I C I A L  L I F E  SUPPORT SYSTEMS FOR S E A L E D  
ENVIRONMENTS W I T H  A P P L I C A T I O N  TO S P E C I F I C  
M I S S I O N S ,  N O T I N G  CRYOGENICS U S E  

A 6 9 - 3 3 6 8 2  

P H Y S I O L O G I C A L  AN0 E C O L O G I C A L  ASPECTS OF C H L O R E L L A  
CULTURES AS L I N K  I N  CLOSEO E C O L O G I C A L  SYSTEM 

N 6 9 - 3 2 0 9 6  

U S E  O F  T I L A P I A  M O S S A M B I C A  P E T E R S  AS COMPONENT 
OF CLOSEO E C O L O G I C A L  SYSTEMS FOR HUMAN FOOD 
O U R I N G  LONG SPACE M I S S I O N S  N 6 9 - 3 2 1 0 1  

R E G E N E R A T I O N  OF A I R  A N 0  WATER BY H I G H E R  P L A N T S  I U  
CLOSED SPACE N 6 9 - 3 2 1 0 6  

U N I C E L L U L A R  ALGAE I N  B I O R E G E N E R A T I V E  GAS EXCHANGE 
SYSTEMS 
A D - 6 8 6 7 3 4  N 6 9 - 3 2 9 1 3  

C O C H L E A  
ANALOG S I G N A L  PROCESSING CONCEPTS BASEO O N  MOOELS 
S I M U L A T I N G  M E C H A N I C A L  F U N C T I O N  O F  EAR COCHLEA 

A 6 9 - 3 4 0 9 2  

C O O I N G  
COLOR C O O I N G  E F F E C T  ON A L P H A B E T I C  F I L I N G  NAMES* 
COMPARING F I R S T  A N 0  SECOND L E T T E R  COOES A N 0  NO 
COLOR CODE C O N D I T I O N  A 6 9 - 3 4 0 0 4  

C O L L I S I O N  A V O I D A N C E  
LOW COST P I L O T  P R O X I M I T Y  WARNING INSTRUMENT,  
O I S C U S S I N G  D E S I G N  I N F L U E N C E S  O F  X E  STROBE 
L I G H T S ,  ATMOSPHERIC R A D I A T I O N  T R A N S M I S S I O N  
C H A R A C T E R I S T I C S  AND D E T E C T I O N  C O N S d O E R A T I O N S  

A 6 9 - 3 4 1 0 3  

COLOR 
COLOR S I G N A L  L I G H T  GUN F O R  A I R C R A F T  CONTROL A T  
A I R P O R T  TOWERS, N O T I N G  P I L O T  T E S T S  FOR F A M I L I A R I T Y  
W I T H  S I G N A L  CODE A 6 9 - 3 3 1 8 5  

COLOR COOING E F F E C T  ON A L P H A B E T I C  F I L I N G  NAMES* 
COMPARING F I R S T  A N 0  SECOND L E T T E R  CODES AND NO 
COLOR CODE C O N D I T I O N  A 6 9 - 3 4 0 0 4  

C O M M U N I C A T I N G  
I M A G E  ENHANCEMENT T E C H N I Q U E S  BY I N F O R M A T I O N  
TRANSFERRED T O  HUMAN V I S U A L  SYSTEM 
8 0 - 6 8 6 4 8 2  N 6 9 - 3 2 9 5 7  

C O M P L E X I T Y  
D I S T I N G U I S H I N G  B I O T I C  M A T E R I A L  FROM N O N - B I O T I C  
M A T E R I A L  
N A S A - C R - 1 0 3 6 7 0  N 6 9 - 3 2 5 4 1  

C O M P O S I T I O N  (PROPERTY)  
METHOD FOR C A L C U L A T I N G  NECESSARY Q U A N T I T Y  O F  
PRODUCTS FOR SPACECREW D I E T S  N 6 9 - 3 2 0 8 3  

COMPUTER PROGRAMS 
D I G I T A L  COMPUTER PROGRAM FOR P H Y S I O L O G I C A L  
MEASUREMENTS, O U T L I N I N G  I N T E R P O L A T I O N  O F  
M A T H E M A T I C A L  F U N C T I O N S  D E S C R I B I N G  S I G N A L S  T I M E  
V A R I A T I O N S  A 6 9 - 3 2 9 4 1  

COMPUTER PROGRAM FOR O P E R A T I O N A L  T A S K S  O R I E N T E D  
P I L O T  T R A I N I N G  
n o - 6 8 5 7 7 6  N 6 9 - 3 1 8 2 0  

ANALOG COMPUTERS FOR DECOMPRESSION SCHEDULE 
A N A L Y S I S  O P T I M I Z A T I O N 7  A N 0  I N E R T  GAS T I S S U E  
P R O F I L E S  
A D - 6 8 6 0 3 3  N 6 9 - 3 2 5 7 1  

C O M P U T E R I Z E O  S I M U L A T I O N  
ANALOG S I G N A L  P R O C E S S I N G  CONCEPTS BASEO O N  MOOELS 
S I M U L A T I N G  M E C H A N I C A L  F U N C T I O N  O F  EAR COCHLEA 

A 6 9 - 3 4 0 9 2  

COMPUTERIZEO S I M U L A T I O N  O F  R E T I C U L A R  F O R M A T I O N  
A D - 6 8 5 7 3 2  N 6 9 - 3 2 4 0 9  

COMPUTERIZEO S I M U L A T I O N  FOR P H Y S I O L O G I C A L  P A T T E R N S  
I N  R E T I C U L A R  F O R M A T I O N  
A D - 6 8 5 7 3 3  N 6 9 - 3 2 4 1 0  

C O N O I T I O N I N G  ( L E A R N I N G )  
ACUTE H Y P O X I A  TOLERANCE OF C O N D I T I O N E D  M O U N T A I N  
C L I M B E R S  ON R E P E A T E D  T R I P S  N 6 9 - 3 2 1 3 8  

H Y P O C A P N I A  TOLERANCE I N  H I G H  A L T I T U D E  C O N O I T I O U E O  
M O U N T A I N  C L I M B E R S  AND CONTROL GROUP 

N 6 9 - 3 2 1 4 0  

CONFERENCES 
E X O B I O L O G Y v  SEARCH FOR E X T R A T E R R E S T R I A L  L I F E  - 

AAS-AAAS CONFERENCE, NEW YORKI DECEMBER 
1 9 6 7  A 6  9 - 3 2 9 6 7  

MEMBRANE STRUCTURE, S Y N A P T I C  T R A N S M I S S I O N ,  AN0 
F I B R O U S  P R O T E I N S  OF NEURONS - CONFERENCE 
N A S A - C R - 1 0 3 3 8 1  N 6 9 - 3 1 8 7 6  

PHOSPHORUS 3 2  FOR L A B E L I N G  F R U I T  F L Y S  - CONFERENCE 
C O N F - 6 7 0 6 4 9 - 7  N 6 9 - 3 2 9 1 2  

CONSECUTIVE E V E N T S  
I N V E S T I G A T I O N S  OF HUMAN SUBJECTS PERFORMING 
SEQUENCE OF A C T I O N S  I N  S E T  T I M E  

N 6 9 - 3 2 0 5 3  

C O N S T R A I N T S  
A C C E L E R A T I O N  I N J U R Y  N O T I N G  WATER I M M E R S I O N  E F F E C T  
ON C A T  LUNG DUE T O  I N T E N S E  BODY V I B R A T I O N I  
SUGGESTING R E S T R A I N T  AS P R A C T I C A L  S O L U T I O N  

A 6 9 - 3 3 0 0 9  

CONTAMINANTS 
E F F E C T S  O F  GASEOUS ATMOSPHERIC C O N T A M I N A T E S  ON 
P H O T O S Y N T H E T I C  A C T I V I T Y  OF C H L O R E L L A  

N 6 9 - 3 2 0 9 9  

CONTROL BOARDS 
M I N I M U M  D I M E N S I O N S  O F  C I R C U L A R  NONOETENT K N O B S  
MOUNTED ON C O N C E N T R I C  SHAFTS I N  C A S E  OF 
NONTOLERABLE FREQUENT I N A O V E R T E N T  O P E R A T I O N  O F  
ADJACENT C O A X I A L  KNOBS A 6 9 - 3 4 0 0 5  

OPTIMUM KNOB CROWDING, MEASURING REACH T I M E ,  
TURNING T I M E ,  I N A O V E R T E N T  T D U C H I N G  AN0 I N F L U E N C E  
OF KNOB SPACING,  D I A M E T E R  AN0 C O N F I G U R A T I O N  

A 6 9 - 3 4 0 0 6  

CONTROL E Q U I P M E N T  
C O O L I N G  S Y S T E M  CONTROL SYSTEM FOR ASTRONAUT 
THERMAL E Q U I L I B R I U M  A N 0  WORK OUTPUT M A X I M I Z A T I O N  
D U R I N G  E X T R A V E H I C U L A R  S P A C E  M I S S I O N S  
A I A A  PAPER 6 9 - 6 1 7  A 6 9 - 3 3 2 7 8  

FEEDBACK CONTROL SYSTEM FOR CHLORELLA 
P H O T O S Y N T H E S I S  N 6 9 - 3 2 0 9 7  

CONTROLLED ATMOSPHERES 
OXYGEN CONSUMPTION A N 0  R E C T A L  TEMPERATURE I N  MALE 
M I C E  C O N F I N E D  I N  N I T R O G E N  A N 0  H E L I U M  D I L U T E D  
H Y P E R O X I C  ATMOSPHERE A T  S P E C I F I C  TEMPERATURE A N 0  
H U M I D I T Y  RANGES A 6 9 - 3 2 9 3 2  

P H O T O S Y N T H E S I S  A N 0  R E S P I R A T I O N  R A T E  I N  V E G E T A B L E S  
I N  CONTROLLED TEMPERATURE, H U M I D I T Y ,  I L L U M I N A T I O N  
LEVELS,  CARBON D I O X I D E  A N 0  OXYGEN CONTENTS 

A 6 9 - 3 2 9 3 3  

PROLONGED C O N F I N E M E N T  OF ORGANISMS I N  P U R E  OXYGEN 
ATMOSPHERE AT LOW PRESSURE N 6 9 - 3 2 0 6 0  

HUMAN AUDITORY SYSTEM R E S P ~ N S E  TO MODIFIED 
ATMOSPHERE N 6 9 - 3 2 0 7 6  

B I B L I O G R A P H Y  ON SPACECRAFT L I F E  SUPPORT SYSTEMS 
A D - 6 8 5 6 0 0  N 6 9 - 3 2 3 1 0  

C O O L I N G  SYSTEMS 
C O O L I N G  SYSTEM CONTROL SYSTEM FOR ASTRONAUT 
THERMAL E Q U I L I B R I U M  A N 0  WORK OUTPUT M A X I M I Z A T I O N  
D U R I N G  E X T R A V E H I C U L A R  SPACE M I S S I O N S  
A I A A  PAPER 6 9 - 6 1 7  A 6 9 - 3 3 2 7 8  

C O O R D I N A T I O N  
N O T I O N  C O O R O I N A T I O N  C A P A C I T Y  OF PERSONS S U B J E C T E D  
TO 4 0  D A Y S  B E 0  R E S T  S T U D I E D  B Y  DYNAMOGRAPHIC 
TECHNIQUE.  D I S C U S S I N G  NATURE O F  S L A C K E N I N G  

A 6 9 - 3 2 9 3 7  

HUMAN N O T I O N  C O O R O I N A T I O N  UNDER A C C E L E R A T I O N  



COPPER COMPOUNDS S U B J E C T  I N D E X  

FOLLOWED B Y  W E I G H T L E S S N E S S  D U R I N G  J E T  F L I G H T S  
ALONG K E P L E R I A N  O R B I T S ,  D I S C U S S I N G  I N I T I A L  
D I S T U R B A N C E  AND SUBSEQUENT S U B S I D I N G  

A 6 9 - 3 2 9 3 8  

H A N D  MOVEMENTS I N  WATER ENVIROMENT.  
W E I G H T L E S S N E S S  AND NORMAL G R A V I T Y  C O N O I T I O N S I  
D I S C U S S I N G  I N N E R  C O O R O I N A T I V E  STRUCTURE AND 
MUSCULAR E F F O R T S  A 6 9 - 3 3 3 8 5  

COPPER COMPOUNDS 
P R E S E R V A T I O N  OF F E C E S  O U R I N G  S P A C E F L I G H T  BY 
COPPER A N 0  S I L V E R  COMPOUNDS N 6 9 - 3 2 0 9 3  

C O R I O L I S  E F F E C T  
O P T I C A L  I L L U S I O N S  I N  MAN D U R I N G  WEIGHTLESSNESS 
W I T H  C O R I O L I S  A N 0  ANGULAR A C C E L E R A T I O N  

N 6 9 - 3 2  0 5 8  

CORNEA 
CORNEAL E P I T H E L I U M  CHROMOSOME REARRANGEMENTS I N  
GAMMA I R R A D I A T E D  U H I T E  ADULT M I C E *  N O T I N G  
R A D I A T I O N  DOSAGE AND D U R A T I O N  A 6 9 - 3 2 9 4 4  

C O R T I  ORGAN 
C O R T I C A L  AUDITORY-EVOKED RESPONSE OURING EYE 
MOVEMENT I N  CATS, D I S C U S S I N G  R E L A T I O N  TO CENTRAL 
M E C H A N I S M  A 6 9 - 3 4 1 7 1  

COSMONAUTS 
PROBLEMS I N  E X T R A V E H I C U L A R  A C T I V I T Y t  AN0 COSMONAUT 
T R A I N I N G  F O R  SOYUZ PROGRAM 

C R E A T I N E  
B I O S A T E L L I T E  U R I N A L Y S I S  INSTRUMENT T E S T I N G  FOR 
C A L C I U M ,  C R E A T I N E ,  A N 0  C R E A T I N I N E  
N A S A - C R - 1 0 3 4 2 0  N 6 9 - 3 1 9 2 2  

C R E A T I N I N E  
B I O S A T E L L I T E  U R I N A L Y S I S  INSTRUMENT T E S T I N G  FOR 
C A L C I U M ,  C R E A T I N E .  A N D  C R E A T I N I N E  
N A S A - C R - 1 0 3 4 2 0  N 6 9 - 3 1 9 2 2  

C R E A T I V I T Y  
USE OF R E A L  T I M E  D I G I T A L  COMPUTER SYSTEMS TO A 1 0  
I N  C R E A T I V E  PROCESS 
J P R S - 4 8 4 1 9  

S T A T U S  SURVEY O F  HUMAN FACTORS AND BIOTECHNOLOGY 
P R O F E S S I O N  FOR 1 9 6 8 - 1 9 6 9  
A D - 6 8 7 4 8 8  N 6 9 - 3 3 1 8 8  

CROSS C O R R E L A T I O N  
N O N L I N E A R  CROSS S P E C T R A L  A N A L Y S I S  AN0 P A T T E R N  
R E C O G N I T I O N  
A D - 6 8 7 0 8 5  N 6 9 - 3 2 7 2 7  

C U L T U R E  ( S O C I A L  S C I E N C E S )  
S I M U L A T I O N  S T U D I E S  OF C O M M U N I C A T I O N  B E H A V I O R  UNDER 
S T R E S S  - P H A S E  ONE A N 0  TWO 
A D - 6 8 5 7 4 6  

C U L T U R E  T E C H N I Q U E S  
GROWTH A N 0  GAS EXCHANGE O F  ALGAE A N A C Y S T I S  
N I O U L A N S  I N  I N T E N S I V E  CULTURE N 6 9 - 3 2 1 0 0  

F E R M E N T A T I O N  APPARATUS FOR S T E R I L I Z A T I O N  AND 
A E R A T I O N  O F  CULTURES 
I S S - 6 6 / 4 6  N 6 9 - 3 2 3 2 3  

CYCLES 
ACUTE H Y P O X I A  TOLERANCE O F  C O N D I T I O N E D  M O U N T A I N  
C L I M B E R S  ON R E P E A T E D  T R I P S  N 6 9 - 3 2 1 3 8  

C V S T E A M I N E  
TRANSVERSE A C C E L E R A T I O N  O V E R S T R A I N  E F F E C T  ON M I C E  
S E N S I T I V I T Y  T O  C Y S T A M I N E  A 6 9 - 3 3 3 8 6  

CYTOLOGY 
P H A G O C Y T I C  A C T I V I T Y  AND CARBOHYDRATE M E T A B O L I S M  I N  
P E R I P H E R A L  BLOOD N E U T R O P H I L S  O F  MEN EXPOSED TO 
ATMOSPHERE N I T H  I N C R E A S E D  0 CONTENT, N O T I N G  
N E U T R O P H I L  ENERGY EXCHANGE DISORDER ROLF 

D 
OATA R E D U C T I O N  

TRANSFORMATION ALGORITHMS FOR OATA R E D U C T I O N  I N  
P A T T E R N  R E C O G N I T I O N S  
A D - 6 8 5 8 1 0  N 6 9 - 3 2 3 9 9  

D E C I M A L S  
M E C H A N I C A L  V I B R A T I O N  E F F E C T S  ON HUMAN O P E R A T I O N  
OF V A R I O U S  D E C I M A L  I N P U T  D E V I C E S  

A 6 9 - 3 4 0 1 0  

D E C I S I O N  M A K I N G  
ERGONOMY AND A V I A T I O N  M E O I C I N E I  D I S C U S S I N G  
B I O T E C H N O L O G I C A L  ASPECTS OF I N F O R M A T I O N  I N  MAN 
M A C H I N E  SYSTEMS A N 0  O B S E R V A T I O N  T A S K S  

A 6 9 - 3 3 7 7 0  

B A Y E S I A N  L E A R N I N G  THEORY FOR R E C U R S I V E  F U N C T I O N S  
I N  MARKOV C H A I N S  W I T H  D E R I V A T I O N  O F  D E C I S I O N  
M A K I N G  R U L E S  
A D - 6 8 5 7 3 5  N 6 9 - 3 1 8 1 3  

O R G A N I Z A T I O N  OF SYSTEM O F  A C T I O N  I N  C A S E  OF RANDOM 
A L T E R N A T I O N  OF S I G N A L S  N 6 9 - 3 2 0 5 0  

MAN-COMPUTER S Y N E R G I S M  FOR O E C I S I O N  M A K I N G  I N  
SYSTEM D E S I G N  PROCESS N 6 9 - 3 2 2 2 5  

DECOMPRESSION S I C K N E S S  
DRUG A C T I O N  ON DECOMPRESSION S I C K N E S S  I N  R A T S  
COMPARED W I T H  A C T I O N  ON N I T R O G E N  N A R C O S I S  AND 
OXYGEN T O X I C I T Y  A 6 9 - 3 3 1 7 2  

GANGRENE AND C A I S S O N  D I S E A S E  DUE TO D I V I N G  
ACCIDENTS,  D I S C U S S I N G  EMERGENCY TREATMENT W I T H  
H Y P E R B A R I C  OXYGEN A 6 9 - 3 3 7 7 5  

BAROTRAUMA D U R I N G  H Y P E R B A R I C  O X Y G E N A T I O N  AT F L I G H T  
OESCENT OR REENTRY I N T O  C A I S S O N t  I N C L U D I N G  EAR 
TRAUMA SYMPTOMS AND U S E  OF P A R A C E N T E S I S  

A 6 9 - 3 3 7 7 6  

ENVIRONMENTAL S I M U L A T I O N  OF I N C R E A S E D  A M B I E N T  
PRESSURE FOR HUMAN UNDERWATER PERFORMANCE 
T E S T 1  NG 
A D - 6 8 6 0 2 4  N 6 9 - 3 2 5 7 0  

ANALOG COMPUTERS FOR DECOMPRESSION SCHEDULE 
A N A L Y S I S  O P T I M I Z A T I O N I  AND I N E R T  GAS T I S S U E  
P R O F I L E S  
A D - 6 8 6 0 3 3  N 6 9 - 3 2 5 7 1  

D E C O N T A M I N A T I O N  
MICROFLORA R E D U C T I O N  I N  LONG T E R M *  C L E A N  ROOM 
E X P E R I M E N T S  N 6 9 - 3 2 0 8 7  

D E G R A D A T I O N  
S O V I E T  BLOC RESEARCH ON P R E V E N T I O N  OF M I C R O B I A L  
D E G R A D A T I O N  OF E Q U I P M E N T  A N 0  M A T E R I A L S ,  
B I B L I O G R A P H Y  
A T D - 6 9 - 4 1  N 6 9 - 3 2 3 1 2  

D E H Y D R A T I O N  
BEOREST AS ANALOG O F  W E I G H T L E S S N E S S *  E V A L U A T I N G  
ROLE OF EXTRAVASCULAR D E H Y D R A T I O N  I N  
POSTRECUMBENCY O R T H O S T A T I S M  A 6 9 - 3 3 1 7 9  

D E N S I T Y  (NUHBERIVOLUME)  
MICROORGANISM Q U A N T I T A T I V E  D E T E R M I N A T I O N  I N  M I L K  
PRODUCTS AN0 OTHER SUBSTANCES 
A D - 6 8 6 1 4 2  N 6 9 - 3 2 7 5 1  

DESCENT 
BAROTRAUMA D U R I N G  H Y P E R B A R I C  O X Y G E N A T I O N  AT F L I G H T  
OESCENT OR REENTRY I N T O  C A I S S O N ,  I N C L U D I N G  EAR 
TRAUMA SYMPTOMS AND U S E  OF P A R A C E N T E S I S  

A 6 9 - 3 3 7 7 6  

D I A G N O S I S  
B E T A  ADRENERGIC BLOCKADE I N  D I F F E R E N T I A L  D I A G N O S I S  
O F  CARDIOVASCULAR CHANGES PRODUCED BY S T R E S S  
I N D U C E D  C A T E C H O L A M I N E  L I B E R A T I O N  AND O R G A N I C  
D I S E A S E  A 6 9 - 3 3 1 8 4  

D I E T S  
W H I T E  R A T S  D I E T  C O N T A I N I N G  ALCOHOL-SOLUBLE 
F R A C T I O N  OF CHLORELCA AND SCENEOESMUS BIOMASS,  
N O T I N G  CHANGES I N  ADRENAL CORTEX A N 0  RENAL 
GLOMERUS A 6 9 - 3 2 9 3 0  



SUBJECT INDEX ENVIRONMENT S IMULATION 

EFFECT OF QUALITAT IVE  DIETARY DIFFERENCES ON 
METABOLISM UNDER HYPERDYNAMIC CONDITIONS 

N69-32080  

NUTRIT IONAL  REQUIREMENTS OF PERSONNEL UNDERGOING 
SPACE FL IGHT SIMULATION N 6 9 - 3 2 0 8 1  

UNICELLULAR ALGAE BIOMASS AS HUMAN D I E T S  
N69-32082  

METHOD FOR CALCULATING NECESSARY QUANTITY OF 
PRODUCTS FOR SPACECREW D I E T S  N69-32083  

HETEROTROPHIC ORGANISMS AS HUMAN DIETARY SDURCE 
DURING LONG SPACE F L I G H T S  N69-32084  

D I G I T A L  COMPUTERS 
D I G I T A L  COMPUTER PROGRAM FOR PHYSIOLDGICAL 
MEASUREMENTS, OUTL IN ING INTERPOLAT ION OF 
MATHEMATICAL FUNCTIONS DESCRIBING SIGNALS T I M E  
VARIATIONS A 6 9 - 3 2 9 4 1  

USE OF REAL T I M E  D I G I T A L  COMPUTER SYSTEMS TO A I D  
I N  CREATIVE PROCESS 
JPRS-48419 N69-33103  

D I G I T A L  SIMULATION 
D I G I T A L  S IMULATION OF B IOLOGICAL  MODEL FOR VISUAL 
IMAGES C L A S S I F I C A T I O N  DERIVED FROM HUMAN VISUAL 
SYSTEM ASPECTS A69-34094  

D IPOLES 
D IPOLE SHUTTERS FOR EYE PROTECTION AGAINST H IGH 
I N T E N S I T Y  FLASH BLINDNESS 
AD-686732 N69-32916  

O ISORIENTATION 
CONFLICT I N  SENSORY SIGNALS CAUSES DISORIENTATIONI 
VERTIGO AND MOTION SICKNESS 
FAA-AM-68-28-PT-10 N 6 9 - 3 3 1 2 9  

D ISTORTION 
D IVER ADAPTATION TO UNDERWATER S I Z E  AN0 DISTANCE 
DISTDRTIONS 
AD-684871 N 6 9 - 3 3 0 4 1  

DOGS 
GASTRIC PERFUSIDN RATE I N  RESTRAINED ANIMALS 
DETERMINED BY RB 8 6  CLEARANCE TECHYIQUE 

A69-33170  

BIOLOGICAL EFFECTS OF BROADBAND NOISE ON ANIMAL 
RESPIRATORY SYSTEMS N69-32077  

COMPARATIVE PHYSIOLDGICAL ANALYSIS OF BLOCKING 
PROTECTIVE AND ADAPTIVE REACTIONS TO EXTERNAL 
A I R  CODLING OF DOGS AND ALBINO RATS 

N69-32095  

D R I N K I N G  
ELECTRODE STIMULATED HYPOTHALAMIC DRINKING I N  RATS 
COMPARED WITH DRINKING INDUCED BY WATER 
DEPRIVATION. NOTING DIFFERENCE I N  CDNSUMPTION 

A69-33750  

DRUGS 
DRUG ACTION ON DECOMPRESSION SICKNESS I N  RATS 
COMPARED WITH ACTION ON NITROGEN NARCOSIS AN@ 
OXYGEN T O X I C I T Y  A69 -33172  

DYNAMIC MODELS 
EJECTION SEAT CUSHION DYNAMIC CHARACTERISTICS 
INFLUENCE ON INCIDENCE OF SPINAL  INJURY OURING 
EJECTION, CONSIDERING M I L  SPECIF ICATION DYNAMIC 
MODEL OF HUMAN BODY A69-34033  

EAR 
E 

BAROTRAUMA DURING HYPERBARIC OXYGENATION AT F L I G H T  
DESCENT OR REENTRY I N T D  CAISSON, INCLUDING EAR 
TRAUMA SYMPTOMS AN0 USE OF PARACENTESIS 

A69 -33776  

EAT ING 
LATERAL HYPOTHALAMIC STIMULATION BOUND EATING 
MOTIVATION I N  ANIMALS, COMPARING ELECTRICAL 
ST IMULATION AND HUNGER E L I C I T E D  EATING 

A69-33752  

ECOLOGY 
PHYSIOLOGICAL AND ECOLOGICAL ASPECTS OF CHLDRELLA 
CULTURES AS L I N K  I N  CLOSED ECOLOGICAL SYSTEM 

N 6 9 - 3 2 0 9 6  

EFFECTIVENESS 
EFFECTIVENESS OF DIFFERENT SCHEDULES OF ADAPTATION 
TO HYPOXlA ON WHITE MICE AND RATS 

N 6 9 - 3 2 1 4 6  

EJECTION I N J U R I E S  
EJECTIDN SEAT CUSHION DYNAMIC CHARACTERISTICS 
INFLUENCE DN INCIDENCE OF SPINAL  INJURY DURING 
EJECTION, CONSIDERING M I L  SPECIF ICATION DYNAMIC 
MODEL OF HUMAN BODY A69-34033  

EJECTION SEATS 
EJECTION SEAT CUSHION DYNAMIC CHARACTERISTICS 
INFLUENCE ON INCIDENCE OF SPINAL  INJURY DURING 
EJECTION, CONSIDERING M I L  SPECIF ICATION DYNAMIC 
MODEL OF HUMAN BODY A69-34033  

ELECTRIC S T I M U L I  
ELECTRODE STIMULATED HYPOTHALAMIC DRINKING I N  RATS 
COMPARED WITH DRINKING INDUCED BY WATER 
DEPRIVATIONI NOTING DIFFERENCE I N  CONSUMPTION 

A 6 9 - 3 3 7 5 0  

LATERAL HYPOTHALAMIC ST IMULATION BOUND EATING 
MOTIVATION I N  ANIMALS* COMPARING ELECTRICAL 
STIMULATION AND HUNGER E L I C I T E D  EATING 

A 6 9 - 3 3 7 5 2  

ELECTROCARDIOGRAPHY 
STATE AN0 EFF IC IENCY OF HUMAN BEING DURING 
PROLONGED CONFINEMENT I N  SPACECRAFT SIMULATOR 

N69-32055  

AUTOMATIC DETECTION AND DISPLAY OF ARRHYTHMIAS I N  
ELECTROCARDIOGRAPHIC TAPE RECORDINGS 
AD-687082 N 6 9 - 3 3 1 7 2  

ELECTROENCEPHALOGRAPHY 
E EG ELECTRODE STIMULATED S I M I A N  MENTAL A C T I V I T Y  
I N  PROBLEM SOLVING OURING SIMULATED SPACE FLIGHT,  
DISCUSSING SKULL IMPLANTATION AND EEG RECORDINGS 
DF HIPPOCAMPUS A C T I V I T Y  A69 -33749  

BAYESIAN LEARNING THEORY FOR RECURSIVE FUNCTIONS 
I N  MARKOV CHAINS WITH DERIVATION OF DECIS ION 
MAKING RULES 
AD-685735 N 6 9 - 3 1 8 1 3  

HUMAN PSYCHOPHYSIOLOGICAL RESPONSE USING 
ELECTROENCEPHALOGRAM 
AD-686089 N 6 9 - 3 2 6 1 4  

ELECTROLYTES 
ELECTROLYTE CHANGES I N  HUMANS UNDER HYPERBARIC 
CONDITIONS 
DRET-735 N 6 9 - 3 2 3 6 6  

ELECTRON MOBIC ITY  
ELECTRDN TRANSPDRT I N I T I A T E D  BY RADIANT ENERGY 
ABSORPTION OR BY REDUCING SUITABLE ELECTRON 
ACCEPTOR AS SOURCE OF ENERGY FOR EXTRATERRESTRIAL 
L I F E  A 6 9 - 3 2 9 7 3  

EMERGENCY L I F E  SUSTAIN ING SYSTEMS 
GANGRENE AND CAISSON DISEASE DUE TD D I V I N G  
ACCIDENTSI DISCUSSING EMERGENCY TREATMENT WITH 
HYPERBARIC OXYGEN A69-33775  

ENERGY ABSORPTION 
ELECTRON TRANSPORT I N I T I A T E D  BY RADIANT ENERGY 
ABSORPTION OR BY REDUCING SUITABLE ELECTRON 
ACCEPTOR AS SOURCE OF ENERGY FOR EXTRATERRESTRIAL 
L I F E  A69 -32973  

ENTROPY 
D I S T I N G U I S H I N G  B I O T I C  MATERIAL FROM NON-BIDTIC 
MATERIAL 
NASA-CR-103670 

ENVIRONMENT S InULATION 
ENVIRONMENTAL S IMULATION OF INCREASED AMBIENT 
PRESSURE FOR HUMAN UNDERWATER PERFORMANCE 



E N V I R O N M E N T A L  CONTROL S U B J E C T  I N D E X  

E N V I R O N M E N T A L  CONTROL 
H A B I T A T  M O D I F I C A T I O N  FOR AIRPORT B I R D  P D P U L A T I O N  
CONTROL, D I S C U S S I N G  D R A I N I N G  OF WET AREAS, WASTE 
CONTROL. ETC A 6 9 - 3 3 3 6 8  

E N V I R O N M E N T A L  E N G I N E E R I N G  
F Q U I P M E N T  ENVIRDNMENTAL C O N D I T I O N S  T A B U L A T E D  TO 
A S S I S T  E N G I N E E R  I N  P R E L I M I N A R Y  D E S I G N  
C O N S I D E R R T I O N S  h N D  I N  P L A N N I N G  T E S T  PROGRAMS FOR 
S P E C I M E N S  A 6 9 - 3 3 6 6 1  

E N V I R D N M E N T A L  T E S T S  
U R I N E  E X C R E T I O N  F O L L O W I N G  WATER L O A D  I N  M A L E  
S U B J E C T S  EXPOSED TO NORMAL, HOT/DRY AND 
C D M F D R T A B L E I D R Y  ENVIRONMENT A P P L I E D  T O  A I R L I N E  
CREWS A 6 9 - 3 3 1 8 2  

HAND MOVEMENTS I N  WATER ENVIRDMENT,  
W E I G H T L E S S N E S S  AND NORMAL G R A V I T Y  C O N D I T I O N S ,  
D I S C U S S I N G  I N N E R  C D O R D I N A T I V E  STRUCTURE AND 
MUSCULAR E F F O R T S  A 6 9 - 3 3 3 8 5  

E Q U I P M E N T  ENVIRONMENTAL C O N D I T I O N S  T A B U L A T E D  T O  
A S S I S T  E N G I N E E R  I N  P R E L I M I N A R Y  D E S I G N  
C O N S I D E R A T I O N S  AND I N  P L A N N I N G  T E S T  PROGRAMS FOR 
S P E C 1  MENS A 6 9 - 3 3  6 6 1  

E N V I R O N M E N T S  
A D A P T A T I O N  T O  C O N D I T I O N S  OF CHANGED GASEOUS 
E N V I R O N M E N T  ON TOLERANCE T O  G-LOADS ON W H I T E  
M I C E  AND R A T S  N 6 9 - 3 2 1 4 5  

ENZYME A C T I V I T Y  
H E P A T I C  T Y R O S I N E  T R A N S A M I N A S E  RHYTHM I N  R A T S  
UNDER V A R I O U S  C O N D I T I O N S  OF L I G H T I N G ,  FOOD 
CONSUMPTION AND D I E T A R Y  P R O T E I N  CONTENT 

A 6 9 - 3 3 7 5 5  

E P I T H E L I U M  
CORNEAL E P I T H E L I U M  CHROMOSOME REARRANGEMENTS I N  
GAMMA I R R A D I A T E D  W H I T E  ADULT M I C E ,  N O T I N G  
R A D I A T I O N  DOSAGE AND D U R A T I O N  A 6 9 - 3 2 9 4 4  

ERROR C O R R E C T I N G  D E V I C E S  
HUMAN PERFORMANCE ERROR M A T H E M A T I C A L  MODELS FOR 
SYSTEM R E L I A B I L I T Y  A N A L Y S I S  
A D - 6 8 7 0 8 4  N 6 9 - 3 2 9 9 8  

ERYTHRDCYTES 
H I G H  P O S I T I V E  G S U B  X A C C E L E R A T I O N  E F F E C T S  ON R E D  
C E L L S  D E S T R U C T I O N  RATE, MEASURING ENDOGENOUS CO 
P R O D U C T I O N  OF G E M I N I  ASTRONAUTS 

A 6 9 - 3 3 1 7 6  

O S M O T I C  R E S I S T A N C E  CHANGES OF ERYTHRDCYTES D U R I N G  
HUMAN A L T I T U D E  A C C L I M A T I Z A T I O N  N 6 9 - 3 2 0 7 1  

PROLONGED H Y P E R D X I C  E F F E C T S  ON N I C E  ERYTHROCYTE 
COUNT A N 0  HEMOGLOBIN L E V E L  N 6 9 - 3 2 0 7 2  

CHANGE I N  OSMOTIC R E S I S T A N C E  O F  ERYTHRDCYTES I N  
HUMANS AND RATS D U R I N G  P E R I O D  OF N A T U R A L  
A C C L I M A T I Z A T I O N  T O  H I G H  A L T I T U D E  

N 6 9 - 3 2 1 5 2  

CHANGES I N  ERYTHROCYTES, R E T I C U L D C Y T E S ,  AND 
AMOUNT OF HEMOGLOBIN I N  A T H L E T E S  D U R I N G  A L T I T U D E  
A C C L I M A T I Z A T I O N  N 6 9 - 3 2 1 5 8  

E T H E R S  
H Y P O X I C  GAS M I X T U R E S  I N C L U D I N G  ETHER, INTRANARCON. 
AND CORASOLE I N  W H I T E  M I C E  N 6 9 - 3 2 1 5 6  

E T l  DLOGY 
V A L S A L V A  MANEUVER PRODUCED ABRUPT ONSET O F  P T O S I S  
AND P R O P T O S I S  CAUSED BY E T H M O I D A L  A I R  C E L L  
RUPTURE. D I S C U S S I N G  E T I O L O G I E S  A 6 9 - 3 3 1 8 6  

E X E R C I S E  ( P H Y S I O L O G Y )  
R E S P I R A T O R Y  GAS EXCHANGE I N  E X E R C I S E  D U R I N G  HE- 0 
B R E A T H I N G .  A N A L Y Z I N G  E F F E C T S  ON 0 CONSUMPTION. 
CARBON D I O X I D E  PRODUCTION AND M I N U T E  V E N T I L A T I O N  
O F  HUMAN S U B J E C T S  A 6 9 - 3 3 7 5 1  

C X O B I O L O G Y  
E X O B I O L O G Y  I SEARCH FOR E X T R A T E R R E S T R I A L  L I F E  - 

AAS-AAAS CONFERENCE, NEW YDRKI DECEMBER 

SOLAR SYSTEM P H Y S I C A L  E N V I R D N M E N T S  SURVEYED FROM 
E X O B I O L O G I C A L  V I E W P O I N T  A 6 9 - 3 2 9 6 8  

O R I G I N  OF M I C R O B I A L  L I F E  ON E A R T H  AND I M P L I C A T I O N S  
FOR E X T R A T E R R E S T R I A L  FORMS A 6 9 - 3 2 9 7 2  

A D A P T A T I O N  TO H Y P O X I A I  A C C L I M A T I Z A T I O N S  AND 
C O N D I T I D N I N G  I N  HUMAN AND A N I M A L  S U B J E C T S  FROM 

SPACE B I O L O G Y  C O L L E C T 1  ON 
NASA-TT-F-58D N 6 9 - 3 2 1 3 1  

H I G H  A L T I T U D E  A C C L I M A T I Z A T I O N  T R A I N I N G  I N  L A R G E  
S C A L E  PRESSURE CHAMBERS N 6 9 - 3 2 1 3 2  

E X P E R I M E N T A L  O E S I G N  
B I D S A T E L L I T E  E X P E R I M E N T A L  D E S I G N  AND M I S S I O N  
P L A N N I N G  TO D E T E R M I N E  W E I G H T L E S S N E S S  AND 
R A D I A T I O N  E F F E C T S  ON B I D L O G I C A L  S P E C I M E N S  
NASA-CR-73347 N 6 9 - 3 1 9 4 5  

E X T R A T E R R E S T R I A L  L I F E  
E X O B I O L O G Y I  SEARCH FOR E X T R A T E R R E S T R I A L  L I F E  - 

AAS-AAAS CONFERENCE' NEW YORK. DECEMBER 
1 9 6 7  A 6 9 - 3 2 9 6 7  

SOLAR SYSTEM P H Y S I C A L  E N V I R D N M E N T S  SURVEYED FROM 
E X O B I O L O G I C A L  V I E W P D I N T  4 6 9 - 3 2 9 6 8  

E X P E R I M E N T S  I N T E G R A T E D  I N T O  S I N G L E  AUTOMATED 
LABORATORY TO D E T E C T  E X T R A T E R R E S T R I A L  L I F E  
THROUGH MEASURING M E T A B O L I S M  AND GROWTH I N  
PLANETARY SURFACE M A T E R I A L  A 6 9 - 3 2 9 6 9  

E X T R A T E R R E S T R I A L  L I F E  D E T E C T I O N  E X P E R I M E N T S  
I N T E G R A T E D  I N T O  S I N G L E  M U L T I P U R P O S E  SPACE 
LABORATORY, I N C L U D I N G  C H E M I C A L  ANALYSES,  
H E T A B D L I S M  I D E N T I F I C A T I O N ,  O B S E R V A T I O N  FOR 
MDLECULAR AND/OR C E L L U L A R  GROWTH AND R E P L I C A T I O N  

A 6 9 - 3 2 9 7 0  

O R I G I N  OF M I C R O B I A L  L I F E  ON E A R T H  AND I M P L I C A T I O N S  
FOR E X T R A T E R R E S T R I A L  FORMS A 6 9 - 3 2 9 7 2  

ELECTRON TRANSPORT I N I T I A T E D  B Y  R A D I A N T  ENERGY 
A B S O R P T I O N  OR B Y  R E D U C I N G  S U I T A B L E  ELECTRON 
ACCEPTOR AS SOURCE O F  ENERGY FOR E X T R A T E R R E S T R I A L  
L I F E  A 6 9 - 3 2 9 7 3  

E X T R A V E H I C U L A R  A C T I V I T Y  
P H Y S I O L O G I C A L  E F F E C T S  ON MEN OF 1 0  HOUR EXPOSURE 
TO NITROGEN-OXYGEN M I X T U R E  FOLLOWED B Y  PURE 
OXYGEN 4 HOUR EXPOSURE, S I M U L A T I N G  C O N D I T I O N S  
D U R I N G  EVA A 6 9 - 3 2 9 4 0  

C O O L I N G  SYSTEM CONTROL SYSTEM FOR ASTRONAUT 
THERMAL E Q U I L I B R I U M  AND WORK OUTPUT M A X I M I Z A T I O N  
D U R I N G  E X T R A V E H I C U L A R  S P A C E  M I S S I O N S  
A I A A  PAPER 6 9 - 6 1 7  A 6 9 - 3 3 2 7 8  

L I T H I U M  P E R O X I D E  U T I L I Z A T I O N  F E A S I B I L I T Y  FOR 
OXYGEN S U P P L Y  AND CARBON D I O X I D E  CONTROL I N  
E X T R A V E H I C U L A R  PORTABLE L I F E  SUPPORT SYSTEMS 
A I A A  PAPER 6 9 - 6 2 0  A 6 9 - 3 3 3 0 3  

B I D T E C H N O L O G I C A L  REQUIREMENTS FOR L I F E  SUPPORT 
SYSTEMS 
N A S A - C R - 1 0 3 6 3 0  N 6 9 - 3 2 5 0 4  

PROBLEMS I N  E X T R A V E H I C U L A R  A C T I V I T Y I  AND COSMONAUT 
T R A I N I N G  FOR SOYUZ PROGRAM 
N A S A - T T - F - 1 2 4 3 2  N 6 9 - 3 2 5 7 4  

THERMAL CONTROL T E C H N I Q U E S  F O R  E X T R A V E H I C U L A R  
SPACE S U I T S  
A D - 6 8 7 1 4 9  N 6 9 - 3 3 1 3 8  

E Y E  (ANATDHY) 
V A L S A L V A  MANEUVER PRODUCED ABRUPT ONSET OF P T O S I S  
AND P R O P T D S I S  CAUSED BY E T H M O I D A L  A I R  C E L L  
RUPTURE* D I S C U S S I N G  E T I O L O G I E S  A 6 9 - 3 3 1 8 6  

B I O L O G I C A L  A P P L I C A T I O N S  AND E F F E C T  OF O P T I C A L  
MASERS 
A D - 6 8 5 8 7 2  N 6 9 - 3 1 8 0 6  

E Y E  MOVEMENTS 
V E S T I B U L A R  R E A C T I O N S  I N  R A T S  UNDER HYPDTHERMAL 
C O N D I T I O N S  B Y  M E A S U R I N G  POSTROTATDRY NYSTAGMUS 
B E A T S  NUMBER AND D U R A T I O N 7  R E S P I R A T I O N  R A T E S  AND 



S U B J E C T  I N D E X  GAS V A L V E S  

R E C T A L  TEMPERATURE A 6 9 - 3 2 9 3 4  

C O R T I C A L  AUDITORY-EVOKED RESPONSE D U R I N G  EYE 
MOVEMENT I N  CATS,  D I S C U S S I N G  R E L A T I O N  TO CENTRAL 
MECHANI  SN A 6 9 - 3 4 1 7 1  

C O N F L I C T  I N  SENSORY S I G N A L S  CAUSES O I S O R I E N T A T I O N I  
V E R T I G O  AND M O T I O N  S I C K N E S S  
FAA-AM-68-28-PT-10  N 6 9 - 3 3 1 2 9  

E Y E  P R O T E C T I O N  
O I P O L E  SHUTTERS FOR E Y E  P R O T E C T I O N  A G A I N S T  H I G H  
I N T E N S I T Y  F L A S H  B L I N O N E S S  
8 0 - 6 8 6 7 3 2  N 6 9 - 3 2 9 1 6  

F A T I G U E  ( B I O L O G Y )  
P S Y C H O P H Y S I C A L  METHOD O F  S T U D Y I N G  HEART R A T E  AS 
I N D I C A T I O N  O F  P H Y S I O L O G I C A L  F A T I G U E  

A 6 9 - 3 4 0 1 3  

F E C E S  
T O X I C  GASEOUS SUBSTANCES L I B E R A T E D  FROM HUMAN 
F E C E S  D U R I N G  STORAGE N 6 9 - 3 2 0 9 1  

P R E S E R V A T I O N  OF FECES O U R I N G  S P A C E F L I G H T  B Y  
COPPER AND S I L V E R  COMPOUNDS N 6 9 - 3 2 0 9 3  

FEEDBACK CONTROL 
FEEDBACK CONTROL SYSTEM FOR C H L O R E L L A  
P H O T O S Y N T H E S I S  N 6 9 - 3 2 0 9 7  

F E R M E N T A T I O N  
F E R M E N T A T I O N  APPARATUS FOR S T E R I L I Z A T I O N  AND 
A E R A T I O N  OF CULTURES 

F I B E R S  
F I B R O U S  P R O T E I N 9  N E U R O F I L A M E N T S  AND MICROTUBULESI  
I N  NEURONS N 6 9 - 3 1 8 8 0  

F I N G E R S  
C O M P A R A T I V E  SPEEDS AND V A R I A B I L I T Y  O F  M O T I O N  OF 
F I N G E R S  O F  MAN N 6 9 - 3 2 0 5 2  

F I S H E S  
USE O F  T I L A P I A  MOSSAMBICA P E T E R S  AS COMPONENT 
O F  CLOSED E C O L O G I C A L  SYSTEMS FOR HUMAN FOOD 
D U R I N G  LONG SPACE M I S S I O N S  N 6 9 - 3 2 1 0 1  

E F F E C T  OF FOOD S U P P L Y  ON GROWTH O F  T I L A P I A  
MOSSAMBICA PETERS N 6 9 - 3 2 1 0 2  

COMPARISON O F  T I L A P I A  MOSSAMBICA P E T E R S  GROWTH 
ON C H L O R E L L A  D I E T  A N 0  OTHER A N I M A L  A N 0  P L A N T  
FOODSTUFFS N 6 9 - 3 2 1 0 3  

E F F E C T S  O F  V I B R A T I O N  AND L I N E A R  A C C E L E R A T I O N  ON 
F I S H  N 6 9 - 3 2 1 0 4  

F L A S H  B L I N O N E S S  
O I P O L E  SHUTTERS FOR E Y E  P R O T E C T I O N  A G A I N S T  H I G H  
I N T E N S I T Y  F L A S H  B L I N O N E S S  
A D - 6 8 6 7 3 2  N 6 9 - 3 2 9 1 6  

F L I C K E R  
P A I N T E D  H E L I C O P T E R  ROTOR B L A D E S  R U L E D  OUT A S  CAUSE 
OF F L I C K E R  I N D U C E D  V E R T I G O ,  R E P O R T I N G  P I L O T S  
P S Y C H O P H Y S I O L O G I C A L  RESPONSES T O  F O R M A T I O N  F L Y I N G  

A 6 9 - 3 3 1 7 5  

F L I G H T  C L O T H I N G  
P I L O T  R E A C T I O N  TO W E A R I N G  L I G H T W E I G H T ,  WASHABLE 

MK 6 A N T I G R A V I T Y  S U I T S  
F P R C I M E M O - 2 3 9  

F L I G H T  CREWS 
D I U R N A L  P E R I O D I C I T Y  O F  P H Y S I O L O G I C A L  F U N C T I O N S  OF 
F L I G H T  CREWS F L Y I N G  THROUGH S E V E R A L  T I M E  ZONES 
FOUND T O  CORRESPOND T O  T I M E  ZONE O F  PERMANENT 
R E S I D E N C E  A 6 9 - 3 2 9 3 5  

F L I G H T  H A Z A R D S  
I N T E R S P E C I F I C  S Y N T H E T I C  S I G N A L S  RESEARCH FOR 
E F F E C T I V E  B I O A C O U S T I C  B I R D  S C A R I N G  T E C H N I Q U E S  
I N C L U D I N G  O P T I C A L  S I G N A L S  A 6 9 - 3 3 3 6 4  

A I R F I E L D  B I R D  S C A R I N G  METHODS I N C L U O I N G  VERY 

1-11 

P I S T O L  S H E L L  CRACKER F I R I N G  AND BROADCAST C A L L S  ON 
C I V I L I A N  AND M I L I T A R Y  A I R F I E L D S  

A 6 9 - 3 3 3 6 5  

F L I G H T  S T R E S S  (BIOLOGY)  
I N F L I G H T  SPONTANEOUS PNEUMOTHORAX CASE OF C I V I L I A N  
P I L O T  L U N G  C O L L A P S E  E X P E R I E N C E  D U R I N G  EXPOSURE TO 
REDUCED A M B I E N T  PRESSURE, D I S C U S S I N G  E T I O L O G Y I  
I N C I D E N C E ,  TREATMENT AND D I S P O S I T I O N  

A 6 9 - 3 3 1 8 3  

FLOW THEORY 
FLOW MECHANICS A P P L I C A T I O N S  T O  M E D I C I N E ,  
D I S C U S S I N G  VASCULAR AND T E C H N I C A L  SYSTEMS AND 
MEASURING E Q U I P M E N T  A D A P T A T I O N  TO HUMAN ORGANISMS 

A 6 9 - 3 3 7 7 1  

F L O U  V E L O C I T Y  
FLOW R A T E  I N  A S C E N D I N G  AORTA. STROKE VOLUME A N 0  
C A R D I A C  OUTPUT D E T E R M I N A T I O N  BY 
B A L L I S T O C A R O I O G R A P H Y I  C A L C U L A T I O N S  B A S E D  ON 

HAGEN- P O I S E U I L L E  THEORY A 6 9 - 3 3 7 7 2  

F L U X  (RATE)  
ONE D I M E N S I O N A L  F L U X  OF OXYGEN THROUGH STAGNANT 
L A Y E R  N 6 9 - 3 2 0 4 0  

FOOD 
S T A B I L I T Y  D I F F E R E N C E S  BETWEEN E N T E R I C  AND 
R E S P I R A T O R Y  V I R U S E S  I N  SPACE F L I G H T  FOODS 
D E T E R M I N E D  B Y  CULTURE T E C H N I Q U E S  
N A S A - C R - 1 0 1 8 3 8  N 6 9 - 3 3 0 1 0  

FOOD I N T A K E  
E F F E C T  OF FOOD S U P P L Y  ON GROWTH OF T I L A P I A  
MOSSAMBICA PETERS N 6 9 - 3 2 1 0 2  

F R E E  ENERGY 
D I S T I N G U I S H I N G  B I O T I C  M A T E R I A L  FROM N O N - B I O T I C  
M A T E R I A L  
N A S A - C R - 1 0 3 6 7 0  N 6 9 - 3 2 5 4 1  

FREQUENCY CONVERTERS 
H E  SPEECH PROCESSOR FOR AEROSPACE A P P L I C A T I O N S v  
O I S C U S S I N G  H E  SPEECH D I S T O R T I O N  N A T U R E  

A 6 9 - 3 4 0 9 5  

GAMETOCYTES 
L I G N I N  PRESENCE I N  NEW ZEALANO MOSS GAMETOPHYTES 
OBSERVED FOR C H A R A C T E R I S T I C  COLOR R E A C T I O N  A N 0  U V  
SPECTRA, N O T I N G  CONTRAST W I T H  NORTH T E M P E R A T E  
S P E C I E S  A 6 9 - 3 4 1 7 6  

GAMMA R A Y S  
A C T I O N  OF GAMMA RAYS A N 0  PROTONS ON S U R V I V A L  AN0 
M U T A T I O N  RATES OF C H L O R E L L A  N 6 9 - 3 2 1 0 5  

LOW DOSAGE GAMMA R A D I A T I O N  E F F E C T S  ON P L A N T  
GROWTH 
BMWF-FBK-68-48  N 6 9 - 3 2 8 8 5  

GAS EXCHANGE 
C O M P E N S A T I V E  A O A P T A T I O N A L  R E A C T I O N S  T O  
WEIGHTLESSNESS,  D I S C U S S I N G  BLOOD S U P P L Y  T O  THORAX 
AREA, E X T E R N A L  R E S P I R A T I O N ,  GAS EXCHANGE A N 0  
ENERGY L O S S  O U R I N G  P A R A B O L I C  AND O R B I T A L  F L I G H T S  

A 6 9 - 3 3 3 8 4  

R E S P I R A T O R Y  GAS EXCHANGE I N  E X E R C I S E  O U R I N G  HE- 0 
B R E A T H I N G ,  A N A L Y Z I N G  E F F E C T S  ON 0 CONSUMPTIONv 
CARBON D I O X I D E  P R O D U C T I O N  A N 0  M I N U T E  V E N T I L A T I O N  
O F  HUMAN SUBJECTS A 6 9 - 3 3 7 5 1  

GROWTH AND GAS EXCHANGE OF ALGAE A N A C Y S T I S  
N I O U L A N S  I N  I N T E N S I V E  C U L T U R E  N 6 9 - 3 2 1 0 0  

U N I C E L L U L A R  A L G A E  I N  B I O R E G E N E R A T I V E  GAS EXCHANGE 
SYSTEMS 
A D - 6 8 6 7 3 4  N 6 9 - 3 2 9 1 3  

GAS M I X T U R E S  
H Y P O X I C  GAS M I X T U R E S  I N C L U O I N G  ETHER* I N T R A N A R C O N *  
AND CORASOLE I N  W H I T E  M I C E  N 6 9 - 3 2 1 5 6  

GAS V A L V E S  
P R O T E C T I V E  F I L T E R  F O R  I N S P I R A T I O N  V A L V E  O F  OXYGEN 
MASKS I N  H I G H  PERFORMANCE A I R C R A F T ,  R E D U C I N G  



GASEOUS D I F F U S I O N  S U B J E C T  I N D E X  

R E S P I R A T O R Y  VOLUME EXCHANGE W I T H  G I V E N  PRESSURE 
A M P L I T U D E  A 6 9 - 3 3 7 7 3  

GASEOUS O I F F U S I O N  
ONE D I M E N S I O N A L  F L U X  OF OXYGEN THROUGH STAGNANT 
L A Y E R  N 6 9 - 3 2 0 4 0  

G A S T R O I N T E S T I N A L  SYSTEM 
G A S T R I C  P E R F U S I O N  R A T E  I N  R E S T R A I N E D  A N I M A L S  
D E T E R M I N E D  BY RB 8 6  CLEARANCE T E C H U I Q U E  

A 6 9 - 3 3 1 7 0  

G E M I N I  F L I G H T S  
PRE A N 0  P O S T F L I G H T  L E U K O C Y T E  CHROMOSOME A B E R R A T I O N  
A N A L Y S E S  O F  G E M I N I  ASTRONAUTS A 6 9 - 3 3 1 7 3  

G E R M I N A T I O N  
P H Y S I O L O G Y  OF D E E P  DORMANCY I N  SEEDS 

N 6 9 - 3 3 0 5  3 

G L A R E  
APPARATUS FOR I N V E S T I G A T I O N  O F  E F F E C T S  O F  L A T E R A L  
G L A R E  ON CENTRAL V I S U A L  A C U I T Y  
N A S A - T T - F - 1 2 4 3 9  N 6 9 - 3 2 8 1 2  

G R A V I T A T I O N  
E F F E C T  OF PROLONGEO STAY UNDER C O N O I T I O N S  O F  
LOWEREO B A R O M E T R I C  PRESSURE ON TOLERANCE OF G- 
LOADS TO W H I T E  MICE,  RATS A N 0  G U I N E A  P I G S  

N 6 9 - 3 2 1 4 3  

I N T E R R U P T E D  S T A Y  I N  R A R E F I E D  ATMOSPHERE ON 
TOLERANCE OF RATS TO TRANVERSE G-LOADS 

N 6 9 - 3 2  1 4 4  

G R A V I T A T I O N A L  E F F E C T S  
HUMAN M O T I O N  C O O R O I N A T I O N  UNOER A C C E L E R A T I O N  
FOLLOWED B Y  WEIGHTLESSNESS O U R I N G  J E T  F L I G H T S  
ALONG K E P L E R I A N  ORBITS,  D I S C U S S I N G  I N I T I A L  
D I S T U R B A N C E  A N 0  SUBSEQUENT S U B S I D I N G  

A 6 9 - 3 2 9 3 8  

PULMONARY V E N T I L A T I O N  AND P E R F U S I O N  I N  NORMAL 
S U P I N E  S U B J E C T S  BEFORE A N 0  O U R I N G  EXPOSURE TO 
LOWER BODY N E G A T I V E  PRESSURE MEASURED U S I N G  

X E - 1 3 3  A 6 9 - 3 3 1 8 0  

O C U L O G R A V I C  I L L U S I O N S  A R I S I N G  AS R E S U L T  O F  
AFFERENT I M P U L S E S  FROM RECEPTORS DUE TO G R A V I T Y  
CHANGES N 6 9 - 3 2 0 5 7  

A O A P T A T I O N  TO HYPOXIA.  A C C L I M A T I Z A T I O N I  A N 0  
C O N O I T I O N I N G  I N  HUMAN A N 0  A N I M A L  S U B J E C T S  FROM 

SPACE B I O L O G Y  C O L L E C T I O N  
NASA-TT-F-580 N 6 9 - 3 2  1 3  1 

GROWTH 
GROWTH A N 0  GAS EXCHANGE O F  ALGAE A N A C Y S T I S  
N I O U L A N S  I N  I N T E N S I V E  C U L T U R E  N 6 9 - 3 2 1 0 0  

E F F E C T  OF FOOD SUPPLY ON GROWTH O F  T I L A P I A  
M O S S A M B I C A  P E T E R S  N 6 9 - 3 2 1 0 2  

C O M P A R I S O N  OF T I L A P I A  MOSSAMBICA P E T E R S  GROWTH 
ON C H L O R E L L A  D I E T  A N 0  OTHER A N I M A L  A N 0  P L A N T  
FOODSTUFFS N 6 9 - 3 2 1 0 3  

LOW DOSAGE GAMMA R A O I A T I O N  E F F E C T S  ON P L A N T  
GROWTH 
BMWF-FBK-68-48  N 6 9 - 3 2 8 8 5  

G U I N E A  P I G S  
E F F E C T  OF PROLONGEO S T A Y  UNOER C O N O I T I O N S  O F  
LOWEREO B A R O M E T R I C  PRESSURE ON TOLERANCE OF G- - 
L O A D S  T O  W H I T E  MICE,  RATS A N 0  G U I N E A  P I G S  

N 6 9 - 3 2 1 4 3  

HAND (ANATOMY) 
t-i 

H A N D  MOVEMENTS I N  WATER ENVIROMENT, 
W E I G H T L E S S N E S S  A N 0  NORMAL G R A V I T Y  C O N D I T I O N S I  
O I S C U S S I N G  I N N E R  C O O R O I N A T I V E  STRUCTURE AND 
MUSCULAR E F F O R T S  A 6 9 - 3 3 3 8 5  

HANDBOOKS 
HANDBOOK ON R A D I A T I O N  S A F E T Y  FACTORS I N  P L A N T S  A N 0  
I N S T I T U T I O N S  H A N D L I N G  R A D I O A C T I V E  SUBSTANCES 
A D - 6 8 5 9 9 7  N 6 9 - 3 2 6 5 4  

HEAO MOVEMENT 
HEAO MOVEMENTS CONTROLLED FOR R A P I D  V E S T I B U L A R  
A O A P T A T I O N  I N  SLOW R O T A T I O N  ROOM / SRR/. 
P R E V E N T I N G  M O T I O N  S I C K N E S S  A 6 9 - 3 3 1 7 8  

H E A L T H  P H Y S I C S  
D I P O L E  SHUTTERS FOR E Y E  P R O T E C T I O N  A G A I N S T  H I G H  
I N T E N S I T Y  F L A S H  B L I N D N E S S  

H E h R T  F U N C T I O N  
M Y O C A R D I A L  CHANGES I N  R A B B I T S  A F T E R  GENERAL 
CHRONIC I O N I Z I N G  I R R A D I A T I O N  A T T R I B U T E D  T O  LOWER 
C A R D I A C  A C T I V I T Y ,  HYPOTROPHY A N 0  O I S T R O P H Y  

A 6 9 - 3 2 9 2 9  

H E A R T  R A T E  
P S Y C H O P H Y S I C A L  METHOO OF S T U D Y I N G  HEART R A T E  AS 
I N D I C A T I O N  OF P H Y S I O L O G I C A L  F A T I G U E  

A 6 9 - 3 4 0 1 3  

H E A T  P I P E S  
H E A T  P I P E  D E V I C E S  A P P L I E D  TO R A D I A T I V E  BODY H E A T  
TRANSFER I N  SPACE S U I T  TEMPERATURE CONTROL 
A I A A  PAPER 6 9 - 6 1 9  A 6 9 - 3 3 2 9 3  

H E L I C O P T E R  O E S I G N  
H E L I C O P T E R  N O I S E  C H A R A C T E R I S T I C S ,  O I S C U S S I N G  
E F F E C T S  O F  N O I S E  R E D U C T I O N  MEASURES ON O E S I G N  AND 
O P E R A T I O N S  
AHS PAPER 3 5 2  A 6 9 - 3 3 5 2 5  

H E L I U M  
R E S P I R A T O R Y  GAS EXCHANGE I N  E X E R C I S E  OURING HE- 0 
B R E A T H I N G *  A N A L Y Z I N G  E F F E C T S  ON 0 CONSUMPTION, 
CARBON O I O X I O E  P R O D U C T I O N  A N 0  M I N U T E  V E N T I L A T I O N  
OF HUMAN SUBJECTS A 6 9 - 3 3 7 5 1  

H Y P E R O X I C  H E L I U M  ATMOSPHERE E F F E C T S  ON CENTRAL 
NERVOUS SYSTEM A N 0  M E T A B O L I S M  OF M I C E  

N 6 9 - 3 2 0 6 1  

H E L I U M  E F F E C T S  ON HUMAN R E S P I R A T O R Y  S Y S T E M  UNOER 
C O N O I T I O N S  OF OXYGEN D E F I C I E N C Y  AND CARBON 
D I O X I D E  I N  ATMOSPHERE N 6 9 - 3 2 0 6 2  

H E L I U M  C O N T A I N I N G  ATMOSPHERE E F F E C T S  ON M I C E  UNOER 
C O N D I T I O N S  OF H Y P O X I A  A N 0  H I G H  CARBON O I O X I O E  
CONTENT N 6 9 - 3 2 0 6 3  

SPEECH C H A R A C T E R I S T I C S  O F  HUMANS C O N F I N E D  I N  
H E L I U M  OXYGEN ATMOSPHERE N 6 9 - 3 2 0 6 4  

H E L M E T S  
CRASH H E L M E T  I M P A C T  P R O T E C T I O N  C A P A B I L I T Y I  
C O N S I D E R I N G  HELMET C O N S T R U C T I O N  

A 6 9 - 3 3 1 6 9  

P R O T E C T I V E  HELMET O E S I G N  E F F E C T I V E N E S S  A G A I N S T  
CONCUSSION A N 0  S K U L L  FRACTURE AS F U N C T I O N  O F  
O I M E N S I O N I  H E I G H T ,  L O A D  SPREADING,  E T C  

A 6 9 - 3 3 1 7 7  

HERODYNAMIC RESPONSES 
H Y P O C A P N I A  TOLERANCE I N  H I G H  A L T I T U O E  C O N D I T I O N E D  
M O U N T A I N  C L I M B E R S  AND CONTROL GROUP 

N 6 9 - 3 2 1 4 0  

HEMOOYNAMI CS 
HUMAN P H Y S I O L O G I C A L  TOLERANCE TO TRANSVERSE G 
L O A O I N G  PRE A N 0  POST M O U N T A I N  R E S I D E N C E  
A D A P T A T I O N  N 6 9 - 3 2 1 3 4  

P H Y S I O L O G I C A L  C O N O I T I O N I N G  T O  H Y P O X I A  I N  PRESSURE 
CHAMBERS UNOER TRANSVERSE G L O A O I N G  

N 6 9 - 3 2 1 3 5  

ACUTE H Y P O X I A  TOLERANCE OF C O N D I T I O N E D  M O U N T A I N  
C L I M B E R S  ON REPEATED T R I P S  N 6 9 - 3 2 1 3 8  

H E M O G L O B I N  
PROLONGEO H Y P E R O X I C  E F F E C T S  ON M I C E  ERYTHROCYTE 
COUNT A N 0  H E M O G L O B I N  L E V E L  N 6 9 - 3 2 0 7 2  

EXPOSURE OF R A T S  AND M I C E  A T  H I G H  A L T I T U O E  AS 
METHOO OF R E V E A L I N G  L A T E N T  T R A C E S  O F  H Y P O X I A  
U S I N G  HEMOGLOBIN N 6 9 - 3 2 1 5 3  

H I G H  A L T I T U O E  AN0 PRESSURE CHAMBER E X P E R I M E N T S  



S U B J E C T  I N D E X  HUMAN F A C T O R S  E N G I N E E R I N G  

FOR D U R A T I O N  O F  H E M O P O E T I C  R E A C T I O N  I N  R A T S  
FOR A C C L I M A T I Z A T I O N  T O  H Y P O X I A  N 6 9 - 3 2 1 5 4  

CHANGES I N  ERYTHROCYTES*  R E T I C U L O C Y T E S I  A N 0  
AMOUNT OF H E M O G L O B I N  I N  A T H L E T E S  O U R I N G  A L T I T U O E  
A C C L I M A T I Z A T I O N  N 6 9 - 3 2 1 5 8  

R A D I O P R O T E C T I V E  P R O P E R T I E S  O F  SOME H E T E R O C Y C L I C  
NITROGENOUS COMPOUNOS A G A I N S T  SPECTRAL 
M O O I F I C A T I O N S  I N  H E M O G L O B I N  O F  X I R R A O I A T E O  
M I C E  

H E T E R O C Y C L I C  COMPOUNDS 
R A D I O P R O T E C T I V E  P R O P E R T I E S  OF SOME H E T E R O C Y C L I C  
NITROGENOUS COMPOUNOS A G A I N S T  S P E C T R A L  
M O O I F I C A T I O N S  I N  H E M O G L O B I N  O F  X I R R A O I A T E O  
M I C E  
CEA-R-3688 N 6 9 - 3 2 5 8 6  

HETEROTROPHS 
H E T E R O T R O P H I C  ORGANISMS AS HUMAN D I E T A R Y  SOURCE 
D U R I N G  LONG S P A C E  F L I G H T S  N 6 9 - 3 2 0 8 4  

H I G H  A L T I T U D E  
A L T I T U O E  A N 0  ACUTE H Y P O X I A  TOLERANCE I N  M O U N T A I N  
C L I M B E R S  A N 0  CONTROL GROUP BY PRESSURE CHAMBER 
A C C L I M A T I Z A T I O N  N 6 9 - 3 2 1 3 6  

TOLERANCE O F  W H I T E  R A T S  A N 0  M I C E  T O  H Y P O X I A  AFTER 
C O N D I T I O N I N G  T O  P H Y S I C A L  LOADS UNOER H I G H  
A L T I T U D E  C O N D I T I O N S  N 6 9 - 3 2 1 4 1  

ADRENAL G L A N D  S I G N I F I C A N C E  I N  A O A P T A T I O N  TO 
H Y P O X I A  U S I N G  PRESSURE CHAMBERS AT H I G H  A L T I T U O E  

N 6 9 - 3 2 1 5 0  

EXPOSURE O F  R A T S  AND M I C E  A T  H I G H  A L T I T U O E  AS 
METHOD OF R E V E A L I N G  L A T E N T  TRACES OF H Y P O X I A  
U S I N G  H E M O G L O B I N  N 6 9 - 3 2 1 5 3  

H I G H  A L T I T U D E  A N 0  PRESSURE CHAMBER E X P E R I M E N T S  
FOR D U R A T I O N  O F  H E H O P O E T I C  R E A C T I O N  I N  R A T S  
FOR A C C L I M A T I Z A T I O N  T O  H Y P O X I A  N 6 9 - 3 2 1 5 4  

H I G H  A L T I T U D E  B R E A T H I N G  
P R I N C I P L E S  OF BOYLE LAW EMERGENCY PRESSURE S U I T  
A N 0  A P P L I C A T I O N  
A D - 6 8 5 7 2 0  N 6 9 - 3 1 9 6 7  

H I G H  A L T I T U D E  ENVIRONMENTS 
P R E F L I G H T  A C C L I M A T I Z A T I O N  B Y  H I G H  A L T I T U D E  
M O U N T A I N  R E S I D E N C E  F O R  ASTRONAUTS R E S I S T A N C E  TO 

G LOADS N 6 9 - 3 2 1 3 3  

ACUTE H Y P O X I A  TOLERANCE OF C O N O I T I O N E O  M O U N T A I N  
C L I M B E R S  ON REPEATED T R I P S  N 6 9 - 3 2 1 3 8  

H Y P E R O X I A .  HYPERCAPNIA.  A N 0  H I G H  TEMPERATURE 
TOLERANCE OF LOW ATMOSPHERIC PRESSURE ADAPTED 
M I C E  N 6 9 - 3 2 1 3 9  

H I G H  PRESSURE 
H Y P E R O X I A  A N 0  H Y P O X I A  E F F E C T S  ON AUOITORY EVOKEO 
RESPONSE I N  HUMANS 
O R E T - 7 3 6  N 6 9 - 3 2 3 6 4  

E L E C T R O L Y T E  CHANGES I N  HUMANS UNOER H Y P E R B A R I C  
C O N D I T I O N S  
O R E T - 7 3 5  N 6 9 - 3 2 3 6 6  

H I G H  TEMPERATURE 
H Y P E R O X I A .  H Y P E R C A P N I A *  A N 0  H I G H  TEMPERATURE 
TOLERANCE OF LOW ATMOSPHERIC PRESSURE ADAPTED 
M I C E  N 6 9 - 3 2 1 3 9  

H I G H  TEMPERATURE ENVIRONMENTS 
H I G H  A L T I T U O E  A C C L I M A T I Z A T I O N  E F F E C T S  ON HUMAN 
R E S I S T A N C E  TO H Y P O X I A  AND H I G H  TEMPERATURE 
ENVIRONMENT N 6 9 - 3 2 0 6 9  

P H Y S I C A L  WORK FOR HUMAN A O A P T A T I O N  A N 0  R E S I S T A N C E  
T O  H I G H  TEMPERATURE ENVIRONMENTS 

N 6 9 - 3 2  0 7 4  

H I G H  A L T I T U O E  A O A P T A T I O N  OF MOUNTAIN R E S I D E N T S  ON 
ACUTE H Y P O X I A .  H I G H  TEMPERATURE, AN0 V E S T I B U L A R  
I R R I T A T I O N  T O L E R A T I O N  N 6 9 - 3 2 1 3 7  

H I P P O C A M P U S  
E EG ELECTRODE S T I M U L A T E D  S I M I A N  MENTAL A C T I V I T Y  
I N  PROBLEM S O L V I N G  O U R I N G  S I M U L A T E D  S P A C E  F L I G H T ,  
D I S C U S S I N G  S K U L L  I M P L A N T A T I O N  AND E E G  RECORDINGS 
O F  HIPPOCAMPUS A C T I V I T Y  A 6 9 - 3 3 7 4 9  

HISTOGRAMS 
I N T E R S P I K E  I N T E R V A L  H I S T O G R A M  D E R I V E D  FROM S P I K E  
OCCURRENCE H I S T O G R A M  OF NEURONAL S P I K E  DATA 
A D - 6 8 7 0 8 3  N 6 9 - 3 3 0 9 4  

H O M E O S T A S I S  
HEAD MOVEMENTS CONTROLLED FOR R A P I D  V E S T I B U L A R  
A O A P T A T I O N  I N  SLOW R O T A T I O N  ROOM / S R R / r  
P R E V E N T I N G  M O T I O N  S I C K N E S S  A 6 9 - 3 3 1 7 8  

HUMAN B E H A V I O R  
M A I N T E N A N C E  OF G I V E N  S T A T I C  FORCE BY HUMANS O U R I N G  
G R A V I T Y  CHANGES ON PARABOLA O F  W E I G H T L E S S N E S S  

N 6 9 - 3 2 0 5 6  

HUMAN B E I N G S  
SEDENTARY M E T A B O L I C  VALUES OF MEN, WOMEN, A N D  
C H I L D R E N  T A K E N  FROM C A L O R I M E T R Y  SYSTEMS 
A D - 6 8 5 8 7 8  N 6 9 - 3 1 8 0 7  

LONG TERM I S O L A T I O N  AND LOW ATMOSPHERIC PRESSURE 
E F F E C T S  ON MAN N 6 9 - 3 2 0 6 8  

P E R M I S S I B L E  N O I S E  L E V E L S  I N  S P A C E C R A F T  C A B I N S  
D U R I N G  PROLONGED SPACE F L I G H T S  N 6 9 - 3 2 0 7 5  

U S E  OF T I L A P I A  MOSSAMBICA PETERS AS,COMPONENT 
OF CLOSED E C O L O G I C A L  SYSTEMS FOR HUMAN FOOD 
D U R I N G  LONG SPACE M I S S I O N S  N 6 9 - 3 2 1 0 1  

CHANGE I N  OSMOTIC R E S I S T A N C E  OF ERYTHROCYTES I N  
HUMANS A N 0  R A T S  D U R I N G  P E R I O D  OF N A T U R A L  
A C C L I M A T I Z A T I O N  TO H I G H  A L T I T U O E  

N 6 9 - 3 2 1 5 2  

H Y P E R O X I A  A N 0  H Y P O X I A  E F F E C T S  ON A U O I T O R Y  EVOKEO 
RESPONSE I N  HUMANS 
O R E T - 7 3 6  N 6 9 - 3 2 3 6 4  

E L E C T R O L Y T E  CHANGES I N  HUMANS UNOER H Y P E R B A R I C  
C O N D I T I O N S  
O R E T - 7 3 5  N 6 9 - 3 2 3 6 6  

V E L O C I T Y  CONTROL I N  MANUAL T R A C K I N G  MOVEMENTS OF 
MAN 
P 8 - 1 8 2 4 0 6 T  N 6 9 - 3 2 3 8 5  

M A T H E M A T I C A L  MODELS FOR I N D U C I N G  AND R E C O R D I N G  
C O U N T E R R O L L I N G  I N  HUMAN EYES 
A D - 6 8 7 1 6 0  N 6 9 - 3 3 0 0 9  

HUMAN BOOY 
PULMONARY V E N T I L A T I O N  AND P E R F U S I O N  I N  NORMAL 
S U P I N E  S U B J E C T S  BEFORE A N 0  D U R I N G  EXPOSURE TO 
LOWER BOOY N E G A T I V E  PRESSURE MEASURED U S I N G  

X E - 1 3 3  A 6 9 - 3 3 1 8 0  

FLOW MECHANICS A P P L I C A T I O N S  TO M E D I C I N E ,  
O I S C U S S I N G  VASCULAR A N 0  T E C H N I C A L  SYSTEMS A N 0  
MEASURING E Q U I P M E N T  A O A P T A T I O N  T O  HUMAN ORGANISMS 

A 6 9 - 3 3 7 7 1  

E J E C T I O N  SEAT C U S H I O N  D Y N A M I C  C H A R A C T E R I S T I C S  
I N F L U E N C E  ON I N C I D E N C E  O F  S P I N A L  I N J U R Y  D U R I N G  
E J E C T I O N ,  C O N S I D E R I N G  M I L  S P E C I F I C A T I O N  D Y N A M I C  
MODEL OF HUMAN BODY A 6 9 - 3 4 0 3 3  

H I G H  A L T I T U D E  A C C L I M A T I Z A T I O N  E F F E C T S  ON HUMAN 
R E S I S T A N C E  TO H Y P O X I A  A N 0  H I G H  TEMPERATURE 
ENVIRONMENT N 6 9 - 3 2 0 6 9  

OSMOTIC R E S I S T A N C E  CHANGES OF ERYTHROCYTES OUR I N G  
HUMAN A L T I T U D E  A C C L I M A T I Z A T I O N  N 6 9 - 3 2 0 7 1  

HUMAN F A C T O R S  E N G I N E E R I N G  
P R O T E C T I V E  HELMET D E S I G N  E F F E C T I V E N E S S  A G A I N S T  
C O N C U S S I O N  A N 0  S K U L L  FRACTURE AS F U N C T I O N  O F  
O I H E N S I O N I  WEIGHT, L O A D  SPREADING,  E T C  

A 6 9 - 3 3 1 7 7  

ERGONOMY A N 0  A V I A T I O N  M E D I C I N E .  O I S C U S S I N G  
B I O T E C H N O L O G I C A L  ASPECTS O F  I N F O R M A T I O N  I N  MAN 
M A C H I N E  SYSTEMS A N 0  O B S E R V A T I O N  T A S K S  



HUMAN PERFORMANCE SUBJECT INDEX 

A69-33770  

PROTECTIVE F I L T E R  FOR I N S P I R A T I O N  VALVE OF OXYGEN 
MASKS I N  H IGH PERFORMANCE AIRCRAFT, REDUCING 
RESPIRATORY VOLUME EXCHANGE WITH GIVEN PRESSURE 
AMPLITUDE A 6 9 - 3 3 7 7 3  

COLOR CODING EFFECT ON ALPHABETIC F I L I N G  NAMES* 
COMPARING F I R S T  AND SECOND LETTER CODES AN0 NO 
COLOR CODE CONDITION A69-34004  

MINIMUM DIMENSIONS OF CIRCULAR NONOETENT KNOBS 
MOUNTED ON CONCENTRIC SHAFTS I N  CASE OF 
NONTOLERABLE FREQUENT INADVERTENT OPERATION OF 
ADJACENT COAXIAL KNOBS A69-34005  

OPTIMUM KNOB CROHDING, MEASURING REACH T I M E *  
TURNING TIME, INADVERTENT TOUCHING AND INFLUENCE 
OF KNOB SPACING, DIAMETER AND CONFIGURATION 

A69-34006  

PHYSIOLOGICAL AND PSYCHOLOGICAL RESPONSES OF MAN 
TO SPACE F L I G H T  PROBLEMS 
NASA-TT-F-529 N 6 9 - 3 2 0 4 4  

R E L I A B I L I T Y  OF MAN I N  SPACECRAFT CONTROL SYSTEMS 
N69-32045  

SOME ASPECTS OF SENSORY SYSTEMS AS APPL IED TO 
PROBLEMS OF SPACE PHYSIOLOGY N 6 9 - 3 2 0 4 6  

GROUPING OF MOTOR ACTS DURING LEARNING AND 
PERFORMANCE OF ASSIGNED SEQUENCES 

N 6 9 - 3 2 0 4 7  

BIDTECHNOLOGICAL REQUIREMENTS FOR L I F E  SUPPORT 
SYSTEMS 
NASA-CR-103630 N 6 9 - 3 2 5 0 4  

STATUS SURVEY OF HUMAN FACTORS AND BIOTECHNOLOGY 
PROFESSION FOR 1 9 6 8 - 1 9 6 9  
AD-687488 N 6 9 - 3 3 1 8 8  

HUMAN PERFORMANCE 
CARDIOVASCULAR SYSTEM* NEUROMUSCULAR A C T I V I T Y  AND 
MENTAL F ITNESS OF SUBJECTS PERFORMING PHYSICAL AND 
MENTAL ASSIGNMENTS WITH PRESCRIBED WORK-REST 
SCHEDULE DURING CONFINEMENT A69-32936  

PROLONGED HYPOKINESIA EFFECT ON HUMAN RESISTANCE 
TO PHYSICAL STRESS, NOTING PROPHYLACTIC INFLUENCE 
OF PHYSICAL EXERCISES A 6 9 - 3 2 9 3 9  

HAND MOVEMENTS I N  WATER ENVIROMENTt 
WEIGHTLESSNESS AND NORMAL GRAVITY CONOITIONSI 
D ISCUSSING INNER COORDINATIVE STRUCTURE AND 
MUSCULAR EFFORTS A 6 9 - 3 3 3 8 5  

MUSCLE MOTOR PERFORMANCE UNDER CONTINUOUS 
PRACTICE CONDITIONS. ANALYZING I N D I V I D U A L  
DIFFERENCES, I N T R A I N D I V I D U A L  V A R I A B I L I T Y  AND 
REMOTENESS A69-34003  

INTERMITTENT NOISE EFFECTS ON HUMAN TARGET 
DETECTION TO TEST NEUTRAL RATIO DEPENDENCE ON 
NOISE INTENSITY  LEVEL, NOTING ATTENTIOY 
F L E X I B I L I T Y  A69 -34008  

CONTINUOUS AND INTERMITTENT NOISE EFFECTS ON 
AUDIOVISUAL CHECKING TASK PERFORMING SUBJECTS, 
CONSIDERING OMISSION ERRORS A 6 9 - 3 4 0 0 9  

MECHANICAL V IBRATION EFFECTS ON HUMAN OPERATION 
OF VARIOUS DECIMAL INPUT DEVICES 

A69-34010  

MUSCLE POWER OUTPUT RELATION TO IMPOSED LOAD 
MODIF IED TO ACCOMMODATE INVERSE RELATIONSHIP 
BETWEEN GENERATED FORCE AND CONTRACTION SPEED FOR 
DETERMINING MAXIMUM STRENGTH A 6 9 - 3 4 0 1 1  

PSYCHOPHYSICAL METHOD OF STUDYING HEART RATE AS 
I N D I C A T I O N  OF PHYSIOLOGICAL FATIGUE 

A69-34013  

GRObPING I N  LEARNING AND PERFORMANCE OF ORDERED 
SEQUENCE OF HUMAN ACTIONS N69-32048  

INVESTIGATIONS OF HUMAN SUBJECTS PERFORMING 

SEQUENCE OF ACTIONS I N  SET T I M E  
N69-32053  

BIOMECHANICS OF ELEMENTARY HUMAN MOTION UNDER 
WEIGHTLESSNESS N69-32054  

STATE AND EFF IC IENCY OF HUMAN BEING DURING 
PROLONGED CONFINEMENT I N  SPACECRAFT SIMULATOR 

N69-32055  

ENVIRONMENTAL S IMULATION OF INCREASED AMBIENT 
PRESSURE FOR HUMAN UNDERWATER PERFORMANCE 
TESTING 
AD-686024 N69-32570  

HUMAN PSYCHOPHYSIOLOGICAL RESPONSE USING 
ELECTROENCEPHALOGRAM 
AD-686089 N69-32614  

IMAGE ENHANCEMENT TECHNIQUES BY INFORMATION 
TRANSFERRED TO HUMAN V I S U A L  SYSTEM 
AD-686482 N69-32957  

HUMAN PERFORMANCE ERROR MATHEMATICAL MODELS FOR 
SYSTEM R E L I A B I L I T Y  ANALYSIS 
AD-687084 N69-32998  

HUMAN REACT1 ONS 
PHAGOCYTIC A C T I V I T Y  AND CARBOHYDRATE METABOLISM I N  
PERIPHERAL BLOOD NEUTROPHILS OF MEN EXPOSED TO 
ATMOSPHERE WITH INCREASED 0 CONTENT. NOTING 
NEUTROPHIL ENERGY EXCHANGE DISORDER ROLE 

A 6 9 - 3 2 9 4 2  

DIPHENIDOL AND PROCHLORPERAZINE EFFECT ON HUMAN 
SEMICIRCULAR CANAL FUNCTION. NOTING FA ILURE OF 
DRUG TO ALTER VESTIBULAR RESPONSES 

A69-33168  

URINE EXCRETION FOLLOWING WATER LOAD I N  MALE 
SUBJECTS EXPOSED TO NORMALI HOTlDRY AN0 
COMFORTABLE/DRY ENVIRONMENT APPLIED TO A I R L I N E  
CREWS A69-33182  

COMPENSATORY REACTIONS TO PROLONGED WEIGHTLESSNESS 
I N  HUMAN AND ANIMAL ORGANISMS EMPHASIZING BLOOD 
CIRCULATION. HEART, METABOLISM, D I G E S T I V E  AND 
NERVOUS SYSTEMS A69-33577  

GROUPING I N  LEARNING AN0 PERFORMANCE OF ORDERED 
SEQUENCE OF HUMAN ACTIONS N69-32048  

CONTROL OF TEMPO OF MOTION AND POSSIBLE METHODS OF 
REPRESENTING T IME I N  NERVOUS SYSTEM 

N 6 9 - 3 2 0 4 9  

ORGANIZATION OF SYSTEM OF ACTION I N  CASE OF RANDOM 
ALTERNATION OF SIGNALS N69-32050  

ORGANIZING SYSTEMS OF ACTION WITH RANDOM 
ALTERNATION OF SIGNALS N 6 9 - 3 2 0 5 1  

COMPARATIVE SPEEDS AND V A R I A B I L I T Y  OF MOTION OF 
FINGERS OF MAN N 6 9 - 3 2 0 5 2  

HEL IUM EFFECTS ON HUMAN RESPIRATORY SYSTEM UNDER 
CONDITIONS OF OXYGEN DEFICIENCY AN0 CARBON 
D I D X I  OE I N  ATMOSPHERE N6 9 - 3 2 0 6 2  

SPEECH CHARACTERISTICS OF HUMANS CONFINED I N  
HELIUM OXYGEN ATMOSPHERE N 6 9 - 3 2 0 6 4  

F L I G H T  PERSONNEL TRAIN ING FOR H I G H  PRESSURE OXYGEN 
RESPIRATION N 6 9 - 3 2 0 6 5  

SMALL R A D I A T I O N  DOSAGE EFFECTS ON HUMANS 
JPRS-48511  N 6 9 - 3 2 8 7 0  

HUMAN REACTION TESTS TO DETERMINE 
PSYCHOPHYSIOLOGICAL BASELINES OF AUTONOMIC 
NERVOUS SYSTEM 
AD-685802 N 6 9 - 3 3 0 1 5  

HUMAN TOLERANCES 
H IGH ALTITUDE ACCLIMATIZAT ION EFFECTS ON HUMAN 
TOLERANCE TO RADIAL  ACCELERATION 

N 6 9 - 3 2 0 7 0  

PHYSICAL WORK FOR HUMAN ADAPTATION AND RESISTANCE 



S U B J E C T  I N D E X  H Y P O X I A  

T O  H I G H  TEMPERATURE ENVIRONMENTS 
N 6 9 - 3 2 0 7 4  

H Y D R O P O N I C S  
CARROT P L A N T S  GROWING D U R I N G  3 7 4  DAYS I N  CONVEYER 
T Y P E  AEROPONIC ASSEMBLY, N O T I N G  Y I E L D  AND 
MORPHOLOGICAL FEATURES A 6 9 - 3 2 9 4 3  

H Y G I E N E  
P H Y S I O L O G I C A L  H Y G I E N I C  E V A L U A T I O N  OF T H E  
L I F E - S U P P O R T  SYSTEMS OF VOSTOK AND VOSKHOD 
SPACECRAFT N 6 9 - 3 2 0 5 9  

B A S I C  ASTRONAUT REQUIREMENTS FOR PERSONAL H Y G I E N E  
N 6 9 - 3 2 0 8 9  

E V A L U A T I O N  OF F R E S H E N I N G  A N 0  O E O D O R I Z I N G  A C T I O N  O F  
ORAL H Y G I E N E  P R E P A R A T I O N S  N 6 9 - 3 2 0 9 0  

H Y P E R C A P N I A  
H Y P E R O X I A .  HYPERCAPNIA.  AND H I G H  TEMPERATURE 
TOLERANCE O F  LOW ATMOSPHERIC PRESSURE ADAPTED 
M I C E  N 6 9 - 3 2 1 3 9  

H Y P E R C A P N I C  GASEOUS ENVIRONMENT E F F E C T S  ON C E N T R A L  
NERVOUS SYSTEM OF W H I T E  M I C E  N 6 9 - 3 2 1 5 5  

H Y P E R O X I  A 
OXYGEN C O N S U M P T I O N  AND R E C T A L  TEMPERATURE I N  MALE 
M I C E  C O N F I N E D  I N  N I T R O G E N  AND H E L I U M  D I L U T E D  
H Y P E R O X I C  ATMOSPHERE AT S P E C I F I C  TEMPERATURE AND 
H U M I D I T Y  RANGES A 6 9 - 3 2 9 3 2  

P H A G O C Y T I C  A C T I V I T Y  AND CARBOHYDRATE M E T A B O L I S M  I N  
P E R I P H E R A L  BLOOD N E U T R O P H I L S  O F  MEN EXPOSED TO 
ATMOSPHERE W I T H  I N C R E A S E D  0 CONTENT, N O T I N G  
N E U T R O P H I L  ENERGY EXCHANGE.OISOROER ROLE 

A 6 9 - 3 2 9 4 2  

PROLONGED H Y P E R O X I C  E F F E C T S  ON M I C E  ERYTHROCYTE 
COUNT AND HEMOGLOBIN L E V E L  N 6 9 - 3 2 0 7 2  

H Y P E R O X I A .  HYPERCAPNIA.  A N 0  H I G H  TEMPERATURE 
TOLERANCE O F  LOW ATMOSPHERIC PRESSURE ADAPTED 
M I C E  N 6 9 - 3 2 1 3 9  

H Y P E R V E N T I L A T I O N  
H Y P O C A P N I A  TOLERANCE I N  H I G H  A L T I T U D E  C O N D I T I O N E D  
M O U N T A I N  C L I M B E R S  AND CONTROL GROUP 

N 6 9 - 3 2 1 4 0  

H Y P O C A P N I A  
H Y P O C A P N I A  TOLERANCE I N  H I G H  A L T I T U O E  C O N D I T I O N E D  
M O U N T A I N  C L I M B E R S  AND CONTROL GROUP 

N 6 9 - 3 2 1 4 0  

HYPODYNAMI  A 
PROLONGED H Y P O K I N E S I A  E F F E C T  ON HUMAN R E S I S T A N C E  
TO P H Y S I C A L  STRESS, N O T I N G  P R O P H Y L A C T I C  I N F L U E N C E  
OF P H Y S I C A L  E X E R C I S E S  A 6 9 - 3 2 9 3 9  

E F F E C T  OF HYPODYNAMIA ON N I T R O G E N  M E T A B O L I S M  
N 6 9 - 3 2 0 7 9  

E F F E C T  OF Q U A L I T A T I V E  D I E T A R Y  D I F F E R E N C E S  ON 
M E T A B O L I S M  UNDER HYPERDYNAMIC C O N D I T I O N S  

N 6 9 - 3 2 0 8 0  

HYPOTHALAMUS 
E L E C T R O D E  S T I M U L A T E D  H Y P O T H A L A M I C  D R I N K I N G  I N  R A T S  
COMPARED W I T H  D R I N K I N G  I N D U C E D  BY WATER 
D E P R I V A T I O N ,  N O T I N G  D I F F E R E N C E  I N  CONSUMPTION 

A 6 9 - 3 3 7 5 0  

L A T E R A L  H Y P O T H A L A M I C  S T I M U L A T I O N  BOUND E A T I N G  
M O T I V A T I O N  I N  A N I M A L S ,  COMPARING E L E C T R I C A L  
S T I M U L A T I O N  AND HUNGER E L I C I T E D  E A T I N G  

A 6 9 - 3 3 7 5 2  

V E N T R O M E D I A L  H Y P O T H A L A M I C  / VMH/ L E S I O N S ,  BODY 
W E I G H T  AND FOOD CONSUMPTION CHANGES I N  MALE AND 
F E M A L E  RATS, O B S E R V I N G  D I F F E R E N T I A L  E F F E C T S  

A 6 9 - 3 3 7 5 6  

H Y P O T H E R M I  A 
V E S T I B U L A R  R E A C T I O N S  I N  RATS UNDER HYPOTHERMAL 
C O N D I T I O N S  BY MEASURING POSTROTATORY NYSTAGMUS 
B E A T S  NUMBER AND OURATIONI  R E S P I R A T I O N  RATES AND 
R E C T A L  TEMPERATURE A 6 9 - 3 2 9 3 4  

C O M P A R A T I V E  P H Y S I O L O G I C A L  A N A L Y S I S  OF B L O C K I N G  
P R O T E C T I V E  AND A D A P T I V E  R E A C T I O N S  T O  E X T E R N A L  
A I R  C O O L I N G  OF DOGS A N 0  A L B I N O  R A T S  

N 6 9 - 3 2 0 9 5  

H Y P O X I A  
A N T I H Y P O X I C  P R E P A R A T I O N S  P R O T E C T I V E  E F F E C T  ON 
W H I T E  M I C E  AND R A T S  S U B J E C T E D  T O  G R A V I T A T I O N A L  
A C C E L E R A T I O N S  A 6 9 - 3 2 9 3 1  

H E L I U M  C O N T A I N I N G  ATMOSPHERE E F F E C T S  ON M I C E  UNDER 
C O N D I T I O N S  OF H Y P O X I A  A N 0  H I G H  CARBON D I O X I D E  
CONTENT N 6 9 - 3 2 0 6 3  

P H Y S I C A L  T R A I N I N G  FOR I N C R E A S E D  R E S I S T A N C E  OF M I C E  
TO R A D I A L  A C C E L E R A T I O N  AND LOWERED P A R T I A L  
OXYGEN PRESSURE N 6 9 - 3 2 0 6 6  

H I G H  A L T I T U D E  A C C L I M A T I Z A T I O N  E F F E C T S  ON HUMAN 
R E S I S T A N C E  TO H Y P O X I A  AND H I G H  TEMPERATURE 
ENVIRONMENT N 6 9 - 3 2 0 6 9  

A D A P T A T I O N  TO H Y P O X I A I  A C C L I M A T I Z A T I O N ,  AND 
C O N D I T I O N I N G  I N  HUMAN AND A N I M A L  S U B J E C T S  FROM 

SPACE B I O L O G Y  C O L L E C T I O N  
NASA-TT-F-580 N 6 9 - 3 2 1 3 1  

H I G H  A L T I T U D E  A C C L I M A T I Z A T I O N  T R A I N I N G  I N  L A R G E  
S C A L E  PRESSURE CHAMBERS N 6 9 - 3 2 1 3 2  

P H Y S I O L O G I C A L  C O N D I T I O N I N G  TO H Y P O X I A  I N  PRESSURE 
CHAMBERS UNDER TRANSVERSE G L O A D I N G  

N 6 9 - 3 2 1 3 5  

A L T I T U D E  A N 0  ACUTE H Y P O X I A  T O L E R A N C E  I N  M O U N T A I N  
C L I M B E R S  AND CONTROL GROUP BY PRESSURE CHAMBER 
A C C L I M A T I Z A T I O N  N 6 9 - 3 2 1 3 6  

H I G H  A L T I T U D E  A D A P T A T I O N  O F  M O U N T A I N  R E S I D E N T S  ON 
ACUTE H Y P O X I A I  H I G H  TEMPERATURE, A N 0  V E S T I B U L A R  
I R R I T A T I O N  T O L E R A T I O N  N 6 9 - 3 2 1 3 7  

ACUTE H Y P O X I A  TOLERANCE OF C O N D I T I O N E D  M O U N T A I N  
C L I M B E R S  ON R E P E A T E D  T R I P S  N 6 9 - 3 2 1 3 8  

TOLERANCE OF W H I T E  R A T S  AND M I C E  T O  H Y P O X I A  AFTER 
C O N D I T I O N I N G  TO P H Y S I C A L  LOADS U N D E R  H I G H  
A L T I T U D E  C O N D I T I O N S  N 6 9 - 3 2 1 4 1  

C O N D I T I O N I N G  E F F E C T S  O F  P H Y S I C A L  L O A D S  AND 
A D A P T A T I O N  TO H Y P O X I C  H Y P O X I A  ON W H I T E  R A T S  A T  
M I D D L E  A L T I T U D E  N 6 9 - 3 2 1 4 2  

E F F E C T I V E N E S S  OF D I F F E R E N T  SCHEDULES OF A D A P T A T I O N  
TO H Y P O X I A  ON W H I T E  M I C E  AND RATS 

N 6 9 - 3 2 1 4 6  

P H Y S I O L O G I C A L  AN0 MORPHOLOGICAL E F F E C T S  O F  H Y P O X I A  
O N  D E F E N S E  MECHANISMS OF W H I T E  M I C E  I N  PRESSURE 
CHAMBERS W I T H  AND WITHOUT I N O C U L A T I O N  

N 6 9 - 3 2 1 4 7  

B R A I N ,  ADRENAL, AND P I T U I T A R Y  G L A N D S  I N  D E V E L O P I N G  
A D A P T A T I O N  TO H Y P O X I A  I N  W H I T E  R A T S  

N 6 9 - 3 2 1 4 8  

S U B C O R T I C A L  F O R M A T I O N S  I N  DEVELOPMENT O F  
A D A P T A T I O N  TO OXYGEN D E F I C I E N C Y  I N  W H I T E  M I C E  

N 6 9 - 3 2 1 4 9  

ADRENAL GLAND S I G N I F I C A N C E  I N  A D A P T A T I O N  TO 
H Y P O X I A  U S I N G  PRESSURE CHAMBERS AT H I G H  A L T I T U O E  

N 6 9 - 3 2 1 5 0  

P I T U I T A R Y  GLAND S I G N I F I C A N C E  I N  A D A P T A T I O N  T O  
H Y P O X I A  U S I N G  PRESSURE CHAMBERS 

N 6 9 - 3 2 1 5 1  

EXPOSURE OF R A T S  A N 0  M I C E  A T  H I G H  A L T I T U O E  AS 
METHOD OF R E V E A L I N G  L A T E N T  TRACES O F  H Y P O X I A  
U S I N G  H E M O G L O B I N  N 6 9 - 3 2 1 5 3  

H I G H  A L T I T U D E  AND PRESSURE CHAMBER E X P E R I M E N T S  
FOR D U R A T I O N  OF H E M O P O E T I C  R E A C T I O N  I N  RATS 
FOR A C C L I M A T I Z A T I O N  TO H Y P O X I A  N 6 9 - 3 2 1 5 4  

H Y P O X I C  G A S  M I X T U R E S  I N C L U D I N G  ETHER. INTRANARCON.  
AND CORASOLE I N  W H I T E  M I C E  N 6 9 - 3 2 1 5 6  



I L L U M I N A T I N G  SUBJECT INDEX 

ANTIOXIDANT EFFECT ON TOLERANCES OF B R A I N  I N  RATS 
AN0 MICE UNDER HYPOXIA N69-32157  

HYPEROXIA AND HYPOXIA EFFECTS ON AUDITORY EVOKED 
RESPONSE I N  HUMANS 
ORET-736 N69-32364  

EFFECTS OF PROLONGED HYPOXIA EXPOSURE ON RADIAT ION 
S E N S I T I V I T Y  I N  MICE 
AD-686057 N69-32659  

I L L U M I N A T I N G  
V I S U A L  PERCEPTION OF THREE DIMENSIONAL OBJECTS 
UNOER SIMULATED SOLAR I L L U M I N A T I O N  I N  SPACE 
CONSIOEREO I N  RELATION TO MANNED SPACEFLIGHT 
MANEUVERS A 6 9 - 3 3 1 7 4  

IMAGES 
IMAGE ENHANCEMENT TECHNIQUES BY INFORMATION 
TRANSFERRED TO HUMAN V ISUAL  SYSTEM 
AO-686482 N 6 9 - 3 2 9 5 7  

IMPACT TESTS 
CRASH'HELMET IMPACT PROTECTION CAPABIL ITY ,  
CONSIDERING HELMET CONSTRUCTION 

IMPULSES 
IMPULSE CODES FOR NEURONS AN0 S I T E S  FOR MOLECULAR 
PARTIC IPAT ION N69-31877  

STRUCTURAL ORGANIZATION OF NEURONAL MEMBRANE I N  
RELATION TO NERVE IMPULSE PROPAGATION ALONG AXON 

N69-31878  

INDEXES (DOCUMENTATION) 
ANNOTATED BIOLIOGROPHY AN0 INDEXES AEROSPACE 
MEDICINE AND BIOLOGICAL EFFECTS - JULY 1 9 6 9  
NASA-SP-7011/65/  N 6 9 - 3 1 9 2 3  

INFLUENZA 
S T A B I L I T Y  DIFFERENCES BETWEEN ENTERIC AN0 
RESPIRATORY VIRUSES I N  SPACE FL IGHT FOODS 
DETERMINED BY CULTURE TECHNIQUES 
NASA-CR-101838 N69-33010  

INFORMATION SYSTEMS 
MAN-COMPUTER SYNERGISM FOR OECISION MAKING I N  
SYSTEM DESIGN PROCESS N69-32225  

INFORMATION THEORY 
BAYESIAN LEARNING THEORY FOR RECURSIVE FUNCTIONS 
I N  MARKOV CHAINS WITH DERIVATION OF DECIS ION 
MAKING RULES 
AD-685735 

I N J U R I E S  
INJURY STRESS VS ACCELERATION SPECIF ICATION AS 
V A L I D  CRITERION FOR P I L O T S  SUBJECTED TO H IGH 
ACCELERATION, INTRODUCING MODELS AN0 ILLUSTRATING 
WITH EJECTION EXAMPLE A69-33008  

ACCELERATION INJURY NOTING WATER IMMERSION EFFECT 
ON CAT LUNG DUE TO INTENSE BOOY VIBRATIONI 
SUGGESTING RESTRAINT AS PRACTICAL SOLUTION 

A69-33009  

INOCULATION 
PHYSIOLOGICAL AN0 MORPHOLOGICAL EFFECTS OF HYPOXIA 
ON DEFENSE MECHANISMS OF WHITE MICE I N  PRESSURE 
CHAMBERS WITH AND WITHOUT INOCULATION 

N69-32147  

INSECTS 
PHOSPHORUS 3 2  FOR LABEL ING F R U I T  FLYS - CONFERENCE 
CONF-670649-7 N69-32912  

I O N I Z I N G  RADIAT ION 
MYOCARDIAL CHANGES I N  RABBITS AFTER GENERAL 
CHRONIC I O N I Z I N G  I R R A D I A T I O N  ATTRIBUTED TO LOWER 
CARDIAC ACTIV ITY ,  HYPOTROPHY AN0 DISTROPHY 

A69-32929  

CENTRAL NERVOUS SYSTEM RESPONSES TO I O N I Z I N G  
RAOIATlON. DOSAGE, AND V IBRATION EFFECTS I N  
SPACE FL IGHT 
JPRS-48439 N 6 9 - 3 2 4 7 1  

K 
KNOBS 

MINIMUM DIMENSIONS OF CIRCULAR NONOETENT KNOBS 
MOUNTED ON CONCENTRIC SHAFTS I N  CASE OF 
NONTOLERABLE FREQUENT INAOVERTENT OPERATION OF 
ADJACENT COAXIAL KNOBS A69-34005  

OPTIMUM KNOB CROWDING. MEASURING REACH TIME,  
TURNING TIME,  INAOVERTENT TOUCHING AN0 INFLUENCE 
OF KNOB SPACING, DIAMETER AN0 CONFIGURATION 

A 6 9 - 3 4 0 0 6  

i 
LABORATORIES 

EXPERIMENTS INTEGRATEO INTO S INGLE AUTOMATEO 
LABORATORY TO DETECT EXTRATERRESTRIAL L I F E  
THROUGH MEASURING METABOLISM AN0 GROWTH I N  
PLANETARY SURFACE MATERIAL A69 -32969  

LANOING A IDS 
AIRCRAFT CARRIER LANOING SYSTEM PERFORMANCE, 
VARIATIONS I N  P I L O T  EXPERIENCE, AIRCRAFT TYPES AN0 
ENVIRONMENT, EMPHASIZING N IGHT CARRIER RECOVERY 

A 6 9 - 3 4 0 1 2  

LEIIRNING 
MUSCLE MOTOR PERFORMANCE UNOER CONTINUOUS 
PRACTICE CONDITIONSt ANALYZING I N D I V I D U A L  
DIFFERENCES, I N T R A I N O I V I O U A L  V A R I A B I L I T Y  AN0 
REMOTENESS A 6 9 - 3 4 0 0 3  

GROUPING OF MOTOR ACTS DURING LEARNING AN0 
PERFORMANCE OF ASSIGNED SEQUENCES 

N 6 9 - 3 2 0 4 7  

GROUPING I N  LEARNING AN0 PERFORMANCE OF ORDERED 
SEQUENCE OF HUMAN ACTIONS N 6 9 - 3 2 0 4 8  

LEG (ANATOMY) 
LEG VOLUME CHANGES I N  RESPONSE TO LOWER BOOY 
NEGATIVE PRESSURE DUE TO BLOOD REDISTRIBUTION 

A 6 9 - 3 3 1 7 1  

LESIONS 
VENTROMEOIAL HYPOTHALAMIC / VMHl LESIONSt  BOOY 
WEIGHT AN0 FOOD CONSUMPTION CHANGES I N  MALE AND 
FEMALE RATS* OBSERVING D IFFERENTIAL  EFFECTS 

A 6 9 - 3 3 7 5 6  

LETHAL1 TY 
EFFECTS OF V IBRATION AN0 L INEAR ACCELERATION ON 
F I S H  N 6 9 - 3 2 1 0 4  

LEUKOCYTES 
PHAGOCYTIC A C T I V I T Y  AN0 CARBOHYDRATE METABOLISM I N  
PERIPHERAL BLOOD NEUTROPHILS OF MEN EXPOSED TO 
ATMOSPHERE WITH INCREASED 0 CONTENT, NOTING 
NEUTROPHIL ENERGY EXCHANGE DISORDER ROLE 

A69-32942  

PRE AND POSTFLIGHT LEUKOCYTE CHROMOSOME ABERRATION 
ANALYSES OF G E M I N I  ASTRONAUTS A69-33173  

L I F E  DETECTORS 
EXPERIMENTS lNTEGRATE0 I N T O  S INGLE AUTOMATEO 
LABORATORY TO OETECT EXTRATERRESTRIAL L I F E  
THROUGH MEASURING METABOLISM AN0 GROWTH I N  
PLANETARY SURFACE MATERIAL A 6 9 - 3 2 9 6 9  

EXTRATERRESTRIAL L I F E  DETECTION EXPERIMENTS 
INTEGRATEO I N T O  S INGLE MULTIPURPOSE SPACE 
LABORATORY, INCLUDING CHEMICAL ANALYSES, 
METABOLISM I D E N T I F I C A T I O N ,  OBSERVATION FOR 
MOLECULAR AND/OR CELLULAR GROWTH AN0 REPL ICATION 

A 6 9 - 3 2 9 7 0  

L I F E  SUPPORT SYSTEMS 
L I T H I U M  PEROXIDE U T I L I Z A T I O N  F E A S I B I L I T Y  FOR 
OXYGEN SUPPLY AN0 CARBON D I O X I D E  CONTROL I N  
EXTRAVEHICULAR PORTABLE L I F E  SUPPORT SYSTEMS 
A I A A  PAPER 6 9 - 6 2 0  A69 -33303  

PARAMETRIC THERMAL CONTROL WEIGHT AN0 POWER 
REQUIREMENTS FOR SPACECRAFT L I F E  SUPPORT SYSTEMS, 
CONSIDERING NUMBER OF CABINS. CREW ACTIV ITY .  
HEATINGo COOLING AN0 REGENERATION 



S U B J E C T  I N D E X  M E T A B O L I C  WASTES 

A I A A  PAPER 6 9 - 6 2 1  A 6 9 - 3 3 3 0 5  

A R T I F I C I A L  L I F E  SUPPORT SYSTEMS F O R  S E A L E D  
E N V I R O N M E N T S  W I T H  A P P L I C A T I O N  TO S P E C I F I C  
M I S S I O N S .  N O T I N G  CRYOGENICS U S E  

A 6 9 - 3 3 6 8 2  

P H Y S I O L O G I C A L  H Y G I E N I C  E V A L U A T I O N  OF THE 
L I F E - S U P P O R T  SYSTEMS OF VOSTOK A N 0  VOSKHOO 
SPACECRAFT N 6 9 - 2 2 0 5 9  

B I B L I O G R A P H Y  ON SPACECRAFT L I F E  SUPPORT SYSTEMS 
A D - 6 8 5 6 0 0  N 6 9 - 3 2 3 1 0  

B I O T E C H N O L O G I C A L  REQUIREMENTS FOR L I F E  SUPPORT 
SYSTEMS 
N A S A - C R - 1 0 3 6 3 0  N 6 9 - 3 2 5 0 4  

L I G N I N  
L I G N I N  PRESENCE I N  NEW ZEALANO MOSS GAMETOPHYTES 
OBSERVED FOR C H A R A C T E R I S T I C  COLOR R E A C T I O N  A N 0  U V  
SPECTRA,  N O T I N G  CONTRAST W I T H  NORTH TEMPERATE 
S P E C I E S  A 6 9 - 3 4 1 7 6  

L I Q U E F A C T I O N  
WATER VAPOR CONDENSATION FROM SPACECRAFT C A B I N  
ATMOSPHERES FOR D R I N K I N G  PURPOSES 

N 6 9 - 3 2 0 8 6  

L I T H I U M  O X I D E S  
L I T H I U M  P E R O X I D E  U T I L I Z A T I O N  F E A S I B I L I T Y  FOR 
OXYGEN S U P P L Y  AND CARBON D I O X I D E  CONTROL I N  
E X T R A V E H I C U L A R  P O R T A B L E  L I F E  SUPPORT SYSTEMS 
A I A A  PAPER 6 9 - 6 2 0  A 6 9 - 3 3 3 0 3  

L I V E R  
H E P A T I C  T Y R O S I N E  T R A N S A M I N A S E  RHYTHM I N  R A T S  
UNDER V A R I O U S  C O N D I T I O N S  O F  L I G H T I N G ,  FOOD 
C O N S U M P T I O N  A N 0  D I E T A R Y  P R O T E I N  CONTENT 

6 6 9 - 3 3 7 5 5  

L O A D S  (FORCES) 
MUSCLE POWER OUTPUT R E L A T I O N  TO IMPOSED L O A D  
M O D I F I E D  T O  ACCOMMODATE I N V E R S E  R E L A T I O N S H I P  
BETWEEN GENERATED FORCE A N 0  CONTRACTION SPEED FOR 
O E T E R M I  N I N G  MAXIMUM STRENGTH A 6 9 - 3 4 0 1 1  

LONG TERM E F F E C T S  
P E R M I S S I B L E  N O I S E  L E V E L S  I N  SPACECRAFT C A B I N S  
D U R I N G  PROLONGED SPACE F L I G H T S  N 6 9 - 3 2 0 7 5  

LOW PRESSURE 
I N F L I G H T  SPONTANEOUS PNEUMOTHORAX CASE O F  C I V I L I A N  
P I L O T  L U N G  C O L L A P S E  E X P E R I E N C E  O U R I N G  EXPOSURE TO 
REDUCED A M B I E N T  PRESSURE, D I S C U S S I N G  ETIOLOGYI  
I N C I D E N C E ,  TREATMENT AND D I S P O S I T I O N  

A 6 9 - 3 3 1 8 3  

PROLONGEO CONFINEMENT O F  ORGANISMS I N  P U R E  OXYGEN 
ATMOSPHERE A T  LOW PRESSURE N 6 9 - 3 2 0 6 0  

L U N A R  ENVIRONMENT 
SOLAR SYSTEM P H Y S I C A L  ENVIRONMENTS SURVEYED FROM 
E X O B I O L O G I C A L  V I E W P O I N T  A 6 9 - 3 2 9 6 8  

L U N A R  G R A V I T A T I O N A L  E F F E C T S  
L U R A I N  S I M U L A T O R  FOR M E T A B O L I C  S T U D I E S ,  U S I N G  

BPMU FOR A S S E S S I N G  0 CONSUMPTION O F  T E S T  
S U B J E C T S  A T  R E S T  AN0 V A R I O U S  SPEEOS OF A M B U L A T I O N  

A 6 9 - 3 3 1 8 7  

L U N A R  G R A V I T Y  S I M U L A T O R  
L U R A I N  S I M U L A T O R  FOR M E T A B O L I C  S T U D I E S ,  U S I N G  

BPMU FOR A S S E S S I N G  0 CONSUMPTION OF T E S T  
S U B J E C T S  A T  R E S T  AND V A R I O U S  SPEEDS O F  A M B U L A T I O N  

A 6 9 - 3 3 1 8 7  

M 
MAN M A C H I N E  SYSTEMS 

ERGONOMY A N 0  A V I A T I O N  M E D I C I N E ,  D I S C U S S I N G  
B I O T E C H N O L O G I C A L  ASPECTS OF I N F O R M A T I O N  I N  MAN 
M A C H I N E  SYSTEMS A N 0  O B S E R V A T I O N  T A S K S  

A 6 9 - 3 3 7 7 0  

P H Y S I O L O G I C A L  AN0 P S Y C H O L O G I C A L  RESPONSES O F  MAN 
TO SPACE F L I G H T  PROBLEMS 
N A S A - T T - F - 5 2 9  N 6 9 - 3 2 0 4 4  

R E L I A B I L I T Y  OF MAN I N  SPACECRAFT CONTROL SYSTEMS 
N 6 9 - 3 2 0 4 5  

MANAGEMENT P L A N N I N G  
P R E D I C T I O N  OF P I L O T  PERFORMANCE B A S E O  ON 
H E L I C O P T E R  T R A I N I N G  
A D - 6 8 6 6 1 9  N 6 9 - 3 3 1 8 0  

HANNEO SPACE F L I G H T  
V I S U A L  P E R C E P T I O N  OF THREE D I M E N S I O N A L  O B J E C T S  
UNDER S I M U L A T E O  S O L A R  I L L U M I N A T I O N  I N  SPACE 
C O N S I D E R E D  I N  R E L A T I O N  T O  MANNED S P A C E F L I G H T  
MANEUVERS A 6 9 - 3 3 1 7 4  

B A S I C  ASTRONAUT REQUIREMENTS FOR PERSONAL H Y G I E N E  
N 6 9 - 3 2 0 8 9  

E V A L U A T I O N  OF F R E S H E N I N G  A N 0  D E O D O R I Z I N G  A C T I O N  O F  
ORAL H Y G I E N E  P R E P A R A T I O N S  N 6 9 - 3 2 0 9 0  

S I C K N E S S  P R O B A B I L I T I E S  O U R I N G  LONG-TERM SPACE 
F L I G H T  F O R  M E O I C A L  S U P P L Y  P L A N N I N G  

N 6 9 - 3 2 0 9 4  

CENTRAL NERVOUS S Y S T E M  RESPONSES T O  I O N I Z I N G  
R A O I A T I O N I  DOSAGE, AND V I B R A T I O N  E F F E C T S  I N  
SPACE F L I G H T  
J P R S - 4 8 4 3 9  N 6 9 - 3 2 4 7  1 

MARKOV C H A I N S  
B A Y E S I A N  L E A R N I N G  THEORY F O R  R E C U R S I V E  F U N C T I O N S  
I N  MARKOV C H A I N S  W I T H  D E R I V A T I O N  O F  D E C I S I O N  
M A K I N G  R U L E S  
A D - 6 8 5 7 3 5  N 6 9 - 3 1 8 1 3  

MASERS 
B I O L O G I C A L  A P P L I C A T I O N S  A N 0  E F F E C T  O F  O P T I C A L  
MASERS 
A D - 6 8 5 8 7 2  N 6 9 - 3 1 8 0 6  

M A T H E M A T I C A L  MOOELS 
HUMAN PERFORMANCE ERROR M A T H E M A T I C A L  MOOELS FOR 
SYSTEM R E L I A B I L I T Y  A N A L Y S I S  
A D - 6 8 7 0 8 4  N 6 9 - 3 2 9 9 8  

M A T H E M A T I C A L  MOOELS FOR I N D U C I N G  A N 0  RECORDING 
COUNTERROLLING I N  HUMAN EYES 
A D - 6 8 7 1 6 0  N 6 9 - 3 3 0 0 9  

M E D I C A L  E L E C T R O N I C S  
L I N E A R  P A S S I V E  E L E C T R I C A L  ANALOG MODEL O F  HUMAN 
S Y S T E M I C  A R T E R I A L  TREE. D I S C U S S I N G  ARTERY SEGMENT 
M O D E L I N G S  V E S S E L S  I N P U T  IMPEDANCE, WAVE TRAVEL,  
ETC A 6 9 - 3 3 0 0 7  

H E D I C A L  E Q U I P M E N T  
S I C K N E S S  P R O B A B I L I T I E S  O U R I N G  LONG-TERM SPACE 
F L I G H T  F O R  M E O I C A L  S U P P L Y  P L A N N I N G  

N 6 9 - 3 2 0 9 4  

MEMBRANE STRUCTURES 
MEMBRANE STRUCTURE, S Y N A P T I C  T R A N S M I S S I O N ,  A N 0  
F I B R O U S  P R O T E I N S  OF NEURONS - CONFERENCE 
N A S A - C R - 1 0 3 3 8 1  N 6 9 - 3 1 8 7 6  

STRUCTURAL O R G A N I Z A T I O N  OF NEURONAL MEMBRANE I N  
R E L A T I O N  TO NERVE I M P U L S E  P R O P A G A T I O N  ALONG AXON 

N 6 9 - 3 1 8 7 8  

MENTAL H E A L T H  
CARDIOVASCULAR SYSTEM. NEUROMUSCULAR A C T I V I T Y  A N 0  
MENTAL F I T N E S S  OF S U B J E C T S  PERFORMING P H Y S I C A L  A N 0  
MENTAL A S S I G N M E N T S  W I T H  P R E S C R I B E D  WORK-REST 
SCHEDULE O U R I N G  C O N F I N E M E N T  A 6 9 - 3 2 9 3 6  

MENTAL PERFORMANCE 
E EG ELECTRODE S T I M U L A T E D  S I M I A N  MENTAL A C T I V I T Y  
I N  PROBLEM S O L V I N G  O U R I N G  S I M U L A T E O  SPACE F L I G H T ,  
D I S C U S S I N G  S K U L L  I M P L A N T A T I O N  A N 0  EEG RECORDINGS 
OF HIPPOCAMPUS A C T I V I T Y  A 6 9 - 3 3 7 4 9  

MERCURY VAPOR 
A C T I V A T I O N  A N A L Y S I S  OF MERCURY I N  B I O L O G I C A L  
SAMPLES A T  NANOGRAM L E V E L  B Y  V O L A T I L I Z A T I O N  
METHOD 
R - 5 5 4  N 6 9 - 3 3 1 0 2  

M E T A B O L I C  WASTES 
SPACECREW WATER S U P P L I E S  BASEO ON P H Y S I C O - C H E M I C A L  



M E T A B O L I S M  S U B J E C T  I N D E X  

R E G E N E R A T I O N  OF HUMAN WASTE PROOUCTS 
N 6 9 - 3 2 0 8 5  

M E T A B O L I S M  
E X P E R I M E N T S  I N T E G R A T E O  I N T O  S I N G L E  AUTOMATED 
LABORATORY T O  DETECT E X T R A T E R R E S T R I A L  L I F E  
THROUGH M E A S U R I N G  M E T A B O L I S M  A N 0  GROWTH I N  
P L A N E T A R Y  SURFACE M A T E R I A L  A 6 9 - 3 2 9 6 9  

E X T R A T E R R E S T R I A L  L I F E  D E T E C T I O N  E X P E R I M E N T S  
I N T E G R A T E O  I N T O  S I N G L E  M U L T I P U R P O S E  SPACE 
LABORATORY, I N C L U O I N G  C H E M I C A L  ANALYSES, 
M E T A B O L I S M  I O E N T I F I C A T I O N I  O B S E R V A T I O N  FOR 
MOLECULAR AND/OR C E L L U L A R  GROWTH A N 0  R E P L I C A T I O N  

A 6 9 - 3 2 9 7 0  

SEDENTARY M E T A B O L I C  V A L U E S  OF MEN, WOMEN, A N 0  
C H I L D R E N  T A K E N  FROM C A L O R I M E T R Y  SYSTEMS 
8 0 - 6 8  5 8 7 8  N 6 9 - 3 1 8 0 7  

E F F E C T  OF HYPOOYNAMIA ON N I T R O G E N  M E T A B O L I S M  
N 6 9 - 3 2 0 7 9  

E F F E C T  OF Q U A L I T A T I V E  D I E T A R Y  D I F F E R E N C E S  ON 
M E T A B O L I S M  UNOER H Y P E R D Y N A M I C  C O N O I T I O N S  

N 6 9 - 3 2 0 8 0  

N U T R I T I O N A L  REQUIREMENTS OF PERSONNEL UNDERGOING 
SPACE F L I G H T  S I M U L A T I O N  N 6 9 - 3 2 0 8 1  

M I C E  
A N T I H Y P O X I C  P R E P A R A T I O N S  P R O T E C T I V E  E F F E C T  ON 
W H I T E  M I C E  A N 0  RATS S U B J E C T E O  T O  G R A V I T A T I O N A L  
A C C E L E R A T I O N S  A 6 9 - 3 2 9 3 1  

OXYGEN CONSUMPTION AND R E C T A L  TEMPERATURE I N  MALE 
M I C E  C O N F I N E D  I N  N I T R O G E N  A N 0  H E L I U W  D I L U T E D  
H Y P E R O X I C  ATMOSPHERE AT S P E C I F I C  TEUPERATURE A N 0  
H U M I D I T Y  RANGES A 6 9 - 3 2 9 3 2  

CORNEAL E P I T H E L I U M  CHROMOSOME REARRANGEMENTS I N  
GAMMA I R R A D I A T E D  W H I T E  ADULT M I C E ,  N O T I N G  
R A D I A T I O N  DOSAGE A N 0  D U R A T I O N  A 6 9 - 3 2 9 4 4  

TRANSVERSE A C C E L E R A T I O N  O V E R S T R A I N  E F F E C T  ON M I C E  
S E N S I T I V I T Y  TO C Y S T A M I N E  A 6 9 - 3 3 3 8 6  

C E N T R I F U G A T I O N  E F F E C T S  ON BODY C O M P O S I T I O N  AND 
GROWTH OF M I C E  A 6 9 - 3 3 7 4 6  

H Y P E R O X I C  H E L I U M  ATMOSPHERE E F F E C T S  ON CENTRAL 
NERVOUS SYSTEM A N 0  M E T A B O L I S M  OF M I C E  

N 6 9 - 3 2 0 6 1  

H E L I U M  C O N T A I N I N G  ATMOSPHERE E F F E C T S  ON M I C E  UNOER 
C O N O I T I O N S  O F  H Y P O X I A  A N 0  H I G H  CARBON D I O X I D E  
CONTENT N 6 9 - 3 2 0 6 3  

P H Y S I C A L  T R A I N I N G  FOR I N C R E A S E D  R E S I S T A N C E  OF M I C E  
TO R A D I A L  A C C E L E R A T I O N  A N 0  LOWERED P A R T I A L  
OXYGEN PRESSURE N 6 9 - 3 2 0 6 6  

PROLONGEO H Y P E R O X I C  E F F E C T S  ON M I C E  ERYTHROCYTE 
COUNT A N 0  HEMOGLOBIN L E V E L  N 6 9 - 3 2 0 7 2  

OXYGEN A N 0  V I T A M I N S  FOR R E D U C I N G  CARBON D I O X I D E  
T O X I C I T Y  I N  M I C E  N 6 9 - 3 2 0 7 3  

H Y P E R O X I A t  H Y P E R C A P N I A .  A N 0  H I G H  TEMPERATURE 
TOLERANCE OF LOW ATMOSPHERIC PRESSURE ADAPTED 
M I C E  N 6 9 - 3 2 1 3 9  

TOLERANCE O F  W H I T E  R A T S  AND M I C E  TO H Y P O X I A  AFTER 
C O N D I T I O N I N G  TO P H Y S I C A L  LOAOS UNOER H I G H  
A L T I T U D E  C O N D I T I O N S  N 6 9 - 3 2 1 4 1  

E F F E C T  OF PROLONGEO S T A Y  UNOER C O N O I T I O N S  OF 
LOWERED B A R O M E T R I C  PRESSURE ON TOLERANCE OF G- 
LOAOS TO U H I T E  MICE,  R A T S  A N 0  G U I N E A  P I G S  

N 6 9 - 3 2 1 4 3  

A O A P T A T I O N  T O  C O N D I T I O N S  OF CHANGED GASEOUS 
ENVIRONMENT ON TOLERANCE T O  G-LOADS ON W H I T E  
M I C E  A N 0  R A T S  N 6 9 - 3 2 1 4 5  

E F F E C T I V E N E S S  OF D I F F E R E N T  SCHEDULES OF A O A P T A T I O N  
TO H Y P O X I A  ON W H I T E  M I C E  AND R A T S  

N 6 9 - 3 2 1 4 6  

P H Y S I O L O G I C A L  A N 0  MORPHOLOGICAL E F F E C T S  O F  H Y P O X I A  
O N  D E F E N S E  M E C H A N I S M S  OF W H I T E  M I C E  I N  PRESSURE 
CHAMBERS W I T H  A N 0  WITHOUT I N O C U L A T I O N  

N 6 9 - 3 2 1 4 7  

S U B C O R T I C A L  F O R M A T I O N S  I N  DEVELOPMENT O F  
A O A P T A T I O N  T O  OXYGEN D E F I C I E N C Y  I N  W H I T E  M I C E  

N 6 9 - 3 2 1 4 9  

EXPOSURE OF R A T S  A N 0  M I C E  AT H I G H  A L T I T U O E  AS 
METHOD OF R E V E A L I N G  L A T E N T  TRACES O F  H Y P O X I A  
U S I N G  H E M O G L O B I N  N 6 9 - 3 2 1 5 3  

H Y P E R C A P N I C  GASEOUS ENVIRONMENT E F F E C T S  ON CENTRAL 
NERVOUS SYSTEM OF W H I T E  M I C E  N 6 9 - 3 2 1 5 5  

H Y P O X I C  G A S  M I X T U R E S  I N C L U O I N G  ETHER, INTRANARCON.  
A N 0  CORASOLE I N  W H I T E  M I C E  N 6 9 - 3 2 1 5 6  

A N T I O X I D A N T  E F F E C T  ON TOLERANCES O F  B R A I N  I N  R A T S  
AND M I C E  UNDER H Y P O X I A  N 6 9 - 3 2 1 5 7  

MICROORGANI  SMS 
O R I G I N  OF M I C R O B I A L  L I F E  ON E A R T H  A N 0  I M P L I C A T I O N S  
FOR E X T R A T E R R E S T R I A L  FORMS A 6 9 - 3 2 9 7 2  

S O V I E T  B L O C  RESEARCH ON P R E V E N T I O N  OF M I C R O B I A L  
D E G R A D A T I O N  O F  E Q U I P M E N T  A N 0  M A T E R I A L S *  
B I B L I O G R A P H Y  
A T O - 6 9 - 4 1  N 6 9 - 3 2 3 1 2  

M I C R O O R G A N I S M  Q U A N T I T A T I V E  D E T E R M I N A T I O N  I N  M I L K  
PRODUCTS A N 0  OTHER SUBSTANCES 
A D - 6 8 6 1 4 2  N 6 9 - 3 2 7 5 1  

M I L K  
M I C R O O R G A N I S M  Q U A N T I T A T I V E  D E T E R M I N A T I O N  I N  M I L K  
PRODUCTS A N 0  OTHER SUBSTANCES 
A D - 6 8 6 1 4 2  N 6 9 - 3 2 7 5 1  

MOLECULAR STRUCTURE 
D I S T I N G U I S H I N G  B I O T I C  M A T E R I A L  FROM N O N - B I O T I C  
M A T E R I A L  
N A S A - C R - 1 0 3 6 7 0  N 6 9 - 3 2 5 4 1  

MOLECULAR THEORY 
I M P U L S E  CODES FOR NEURONS A N 0  S I T E S  FOR MOLECULAR 
P A R T I C I P A T I O N  N 6 9 - 3 1 8 7 7  

MONKEYS 
E EG ELECTRODE S T I M U L A T E D  S I M I A N  MENTAL A C T I V I T Y  
I N  PROBLEM S O L V I N G  O U R I N G  S I M U L A T E D  SPACE F L I G H T ,  
D I S C U S S I N G  S K U L L  I M P L A N T A T I O N  A N 0  EEG R E C O R D I N G S  
O F  H I P P O C A M P U S  A C T I V I T Y  A 6 9 - 3 3 7 4 9  

MORPHOLOGY 
P H Y S I O L O G I C A L  AND MORPHOLOGICAL E F F E C T S  O F  H Y P O X I A  
O N  D E F E N S E  MECHANISMS OF W H I T E  M I C E  I N  PRESSURE 
CHAMBERS W I T H  A N 0  WITHOUT I N O C U L A T I O N  

N 6 9 - 3 2 1 4 7  

M O T I O N  A F T E R E F F E C T S  
M O T I O N  C O O R D I N A T I O N  C A P A C I T Y  OF PERSONS S U B J E C T E O  
T O  4 0  D A Y S  B E 0  R E S T  S T U D I E D  B Y  DYNAMOGRAPHIC 
TECHNIQUE,  D I S C U S S I N G  NATURE O F  S L A C K E N I N G  

A 6 9 - 3 2 9 3 7  

HUMAN M O T I O N  C O O R D I N A T I O N  UNOER A C C E L E R A T I O N  
FOLLOWED B Y  WEIGHTLESSNESS O U R I N G  J E T  F L I G H T S  
ALONG K E P L E R I A N  O R B I T S ,  D I S C U S S I N G  I N I T I A L  
D I S T U R B A N C E  A N 0  SUBSEQUENT S U B S I D I N G  

A 6 9 - 3 2 9 3 8  

M O T I O N  S I C K N E S S  
HEAD MOVEMENTS CONTROLLED FOR R A P I D  V E S T I B U L A R  
A O A P T A T I O N  I N  SLOW R O T A T I O N  ROOM / S R R / r  
P R E V E N T I N G  M O T I O N  S I C K N E S S  A 6 9 - 3 3 1 7 8  

C O N F L I C T  I N  SENSORY S I G N A L S  CAUSES D I S O R I E N T A T I O N I  
V E R T I G O  AND M O T I O N  S I C K N E S S  
FAA-AM-68-28-PT-10  N 6 9 - 3 3 1 2 9  

M O T I O N  S I C K N E S S  DRUGS 
D I P H E N I D O L  A N 0  PROCHLORPERAZINE E F F E C T  ON HUMAN 
S E M I C I R C U L A R  CANAL FUNCTION,  N O T I N G  F A I L U R E  OF 
DRUG TO A L T E R  V E S T I B U L A R  RESPONSES 

A 6 9 - 3 3 1 6 8  



S U B J E C T  I N D E X  O P T I C A L  P R O P E R T I E S  

M O T I V A T I O N  
L A T E R A L  H Y P O T H A L A M I C  S T I M U L A T I O N  BOUND E A T I N G  
M O T I V A T I O N  I N  A N I M A L S I  COMPARING E L E C T R I C A L  
S T I M U L A T I O N  A N 0  HUNGER E L I C I T E D  E A T I N G  

A 6 9 - 3 3 7 5 2  

M O U N T A I N  I N H A B I T A N T S  
A L T I T U O E  AND ACUTE H Y P O X I A  TOLERANCE I N  M O U N T A I N  
C L I M B E R S  AND CONTROL GROUP BY PRESSURE CHAMBER 
A C C L I M A T I Z A T I O N  N 6 9 - 3 2 1 3 6  

H I G H  A L T I T U O E  A O A P T A T I O N  OF M O U N T A I N  R E S I D E N T S  0'4 
ACUTE HYPOXIA,  H I G H  TEMPERATURE, A N 0  V E S T I B U L A R  
I R R I T A T I O N  T O L E R A T I O N  N 6 9 - 3 2 1 3 7  

ACUTE H Y P O X I A  TOLERANCE O F  C O N O I T I O N E O  M O U N T A I N  
C L I M B E R S  ON REPEATED T R I P S  N 6 9 - 3 2 1 3 8  

M O U N T A I N S  
P R E F L I G H T  A C C L I M A T I Z A T I O N  BY H I G H  A L T I T U D E  
M O U N T A I N  R E S I O E N C E  F O R  ASTRONAUTS R E S I S T A N C E  TO 

G LOADS N 6 9 - 3 2 1 3 3  

HUMAN P H Y S I O L O G I C A L  TOLERANCE TO TRANSVERSE G 
L O A D I N G  PRE A N 0  POST M O U N T A I N  R E S I O E N C E  
A D A P T A T I O N  N 6 9 - 3 2 1 3 4  

MOUTH 
E V A L U A T I O N  OF F R E S H E N I N G  A N 0  O E O O O R I Z I N G  A C T I O N  O F  
ORAL H Y G I E N E  P R E P A R A T I O N S  N 6 9 - 3 2 0 9 0  

MUSCULAR F U N C T I O N  
HAND MOVEMENTS I N  WATER ENVIROMENT.  
WEIGHTLESSNESS A N 0  NORMAL G R A V I T Y  C O N D I T I O N S ,  
O I S C U S S I N G  I N N E R  C O O R O I N A T I V E  STRUCTURE A N 0  
MUSCULAR E F F O R T S  A 6 9 - 3 3 3 8 5  

MUSCLE MOTOR PERFORMANCE UNDER CONTINUOUS 
P R A C T I C E  C O N D I T I O N S t  A N A L Y Z I N G  I N D I V I D U A L  
D I F F E R E N C E S .  I N T R A I N O I V I O U A L  V A R I A B I L I T Y  A N 0  
REMOTENESS A 6 9 - 3 4 0 0 3  

MUSCLE POWER OUTPUT R E L A T I O N  T O  IMPOSEO L O A O  
M O O I F I E O  T O  ACCOMMOOATE I N V E R S E  R E L A T I O N S H I P  
BETWEEN GENERATEO FORCE AN0 C O N T R A C T I O N  SPEEO FOR 
D E T E R M I N I N G  MAXIMUM STRENGTH A 6 9 - 3 4 0 1 1  

MUSCULAR STRENGTH 
MUSCLE POWER OUTPUT R E L A T I O N  T O  I M P O S E O  LOAO 
M O O I F I E O  TO ACCOMMOOATE I N V E R S E  R E L A T I O N S H I P  
BETWEEN GENERATEO FORCE AN0 C O N T R A C T I O N  SPEEO FOR 
D E T E R M I N I N G  MAXIMUM STRENGTH A 6 9 - 3 4 0 1 1  

H U S C U L O S K E L E T A L  SYSTEM 
V E L O C I T Y  CONTROL I N  MANUAL T R A C K I N G  MOVEMENTS O F  
MAN 
P B - 1 8 2 4 0 6 T  N 6 9 - 3 2 3 8 5  

M U T A T I  ONS 
A C T I O N  OF GAMMA RAYS A N 0  PROTONS ON S U R V I V A L  A N 0  
M U T A T I O N  R A T E S  OF C H L O R E L L A  N 6 9 - 3 2 1 0 5  

MYOCARDIUM 
M Y O C A R D I A L  CHANGES I N  R A B B I T S  A F T E R  GENERAL 
C H R O N I C  I O N I Z I N G  I R R A D I A T I O N  A T T R I B U T E D  TO LOWER 
C A R D I A C  A C T I V I T Y ,  HYPOTROPHY A N 0  O I S T R O P H Y  

A 6 9 - 3 2 9 2 9  

NERVOUS SYSTEM 
N 

CONTROL O F  TEMPO OF M O T I O N  A N 0  P O S S I B L E  METHODS OF 
R E P R E S E N T I N G  T I M E  I N  NERVOUS SYSTEM 

N 6 9 - 3 2 0 4 9  

NEUROLOGY 
V A L S A L V A  MANEUVER PRODUCED ABRUPT ONSET O F  P T O S I S  
A N 0  P R O P T O S I S  CAUSED BY ETHMOIOAL A I R  C E L L  
RUPTURE, D I S C U S S I N G  E T I O L O G I E S  A 6 9 - 3 3 1 8 6  

NEURONS 
MEMBRANE STRUCTURE, S Y N A P T I C  T R A N S M I S S I O N ,  A N 0  
F I B R O U S  P R O T E I N S  OF NEURONS - CONFERENCE 
N A S A - C R - 1 0 3 3 8 1  N 6 9 - 3 1 8 7 6  

I M P U L S E  CODES FOR NEURONS A N 0  S I T E S  FOR MOLECULAR 
P A R T I C I P A T I O N  N 6 9 - 3 1 8 7 7  

STRUCTURAL O R G A N I Z A T I O N  O F  NEURONAL MEMBRANE I N  

R E L A T I O N  TO NERVE I M P U L S E  P R O P A G A T I O N  ALONG AXON 
N 6 9 - 3 1 8 7 8  

F I B R O U S  P R O T E I N ,  N E U R O F I L A M E N T S  A N 0  M I C R O T U B U L E S ,  
I N  NEURONS N 6 9 - 3 1 8 8 0  

I N T E R S P I K E  I N T E R V A L  H I S T O G R A M  O E R I V E O  FROM S P I K E  
OCCURRENCE H I S T O G R A M  OF NEURONAL S P I K E  OATA 
A D - 6 8 7 0 8 3  N 6 9 - 3 3 0 9 4  

NEUROPHYSIOLOGY 
I N T E R S P I K E  I N T E R V A L  H I S T O G R A M  O E R I V E O  FROM S P I K E  
OCCURRENCE H I S T O G R A M  OF NEURONAL S P I K E  OATA 
A D - 6 8 7 0 8 3  N 6 9 - 3 3 0 9 4  

N I T R O G E N  
E F F E C T  OF H Y P O O Y N A M I A  ON N I T R O G E N  M E T A B O L I S M  

N 6 9 - 3 2 0 7 9  

N I T R O G E N  COMPOUNDS 
R A D I O P R O T E C T I V E  P R O P E R T I E S  OF SOME H E T E R O C Y C L I C  
NITROGENOUS COMPOUNOS A G A I N S T  SPECTRAL 
M O D I F I C A T I O N S  I N  H E M O G L O B I N  O F  X I R R A D I A T E D  
M I C E  
C E A - R - 3 6 8 8  N 6 9 - 3 2 5 8 6  

N O I S E  I N T E N S I T Y  
I N T E R M I T T E N T  N O I S E  E F F E C T S  ON HUMAN TARGET 
D E T E C T I O N  TO T E S T  N E U T R A L  R A T I O  DEPENDENCE ON 
N O I S E  I N T E N S I T Y  L E V E L ,  N O T I N G  A T T E N T I O N  
F L E X I B I L I T Y  A 6 9 - 3 4 0 0 8  

N O I S E  R E O U C T I O N  
H E L I C O P T E R  N O I S E  C H A R A C T E R I S T I C S I  O I S C U S S I N G  
E F F E C T S  O F  N O I S E  R E O U C T I O N  MEASURES ON D E S I G N  AND 
O P E R A T I O N S  
AHS PAPER 3 5 2  A 6 9 - 3 3 5 2 5  

NO1 S E  TOLERANCE 
CONTINUOUS A N 0  I N T E R M I T T E N T  N O I S E  E F F E C T S  ON 
A U D I O V I S U A L  C H E C K I N G  TASK PERFORMING SUBJECTS,  
C O N S I O E R I N G  O M I S S I O N  ERRORS A 6 9 - 3 4 0 0 9  

P E R M I S S I B L E  N O I S E  L E V E L S  I N  SPACECRAFT C h B I N S  
D U R I N G  PROLONGED SPACE F L I G H T S  N 6 9 - 3 2 0 7 5  

B I O L O G I C A L  E F F E C T S  O F  BROAOBANO N O I S E  O N  A N I M A L  
R E S P I R A T O R Y  SYSTEMS N 6 9 - 3 2 0 7 7  

N O N L I N E A R  SYSTEMS 
N O N L I N E A R  CROSS S P E C T R A L  A N A L Y S I S  A N 0  P A T T E R N  
R E C O G N I T I O N  
A D - 6 8 7 0 8 5  N 6 9 - 3 2 7 2 7  

N U T R I T I O N  
COMPARISON OF T I L A P I A  MOSSAMBICA PETERS GROWTH 
ON C H L O R E L L A  D I E T  A N 0  OTHER A N I M A L  AND P L A N T  
FOODSTUFFS N 6 9 - 3 2 1 0 3  

0 
OCULOGRAVIC I L L U S I O N S  

OCULOGRAVIC I L L U S I O N S  A R I S I N G  AS R E S U L T  OF 
AFFERENT I M P U L S E S  FROM RECEPTORS DUE TO G R A V I T Y  
CHANGES N 6 9 - 3 2 0 5 7  

O P T I C A L  I L L U S I O N S  I N  MAN D U R I N G  W E I G H T L E S S N E S S  
W I T H  C O R I O L I S  A N 0  ANGULAR A C C E L E R A T I O N  

N 6 9 - 3 2 0 5 8  

OPERATOR PERFORMANCE 
M I N I M U M  D I M E N S I O N S  O F  C I R C U L A R  NONOETENT KNOBS 
MOUNTED ON C O N C E N T R I C  S H A F T S  I N  C A S E  O F  
N O N T O L E 4 A B L E  FREQUENT I N A O V E R T E N T  O P E R A T I O N  O F  
ADJACENT C O A X I A L  KNOBS A 6 9 - 3 4 0 0 5  

OPTIMUM KNOB CROWDING, M E A S U R I N G  REACH T I M E .  
T U R N I N G  T I M E ,  I N A O V E R T E N T  T O U C H I N G  A N 0  I N F L U E N C E  
O F  KNOB S P A C I N G *  D I A M E T E R  A N 0  C O N F I G U R A T I O N  

A 6 9 - 3 4 0 0 6  

OPHTHALMOLOGY 
M A T H E M A T I C A L  MODELS FOR I N D U C I N G  A N 0  RECORDING 
COUNTERROLLING I N  HUMAN EYES 
A D - 6 8 7 1 6 0  N 6 9 - 3 3 0 0 9  

O P T I C A L  P R O P E R T I E S  
D I P O L E  SHUTTERS FOR E Y E  P R O T E C T I O N  A G A I N S T  H I G H  
I N T E N S I T Y  F L A S H  B L I N D N E S S  



O P T I C A L  T R A C K I N G  S U B J E C T  I N D E X  

O P T I C A L  T R A C K I N G  
V I S U A L  T R A C K I N G  S T U D I E S  F O R  TRANSFER E F F E C T S  I N  
D I S P L A C E M E N T  P R I S M  A O A P T A T I O N  
A D - 6 8 7 1 3 9  N 6 9 - 3 2 8 7 9  

O P T I M I  Z A T I D N  
ANALOG COMPUTERS FOR DECOMPRESSION SCHEDULE 
A N A L Y S I S  O P T I M I Z A T I O N ,  A N 0  I N E R T  GAS T I S S U E  
PROF1 L E S  
A D - 6 8 6 0 3 3  N 6 9 - 3 2 5 7 1  

ORGAN1 Z A T I O N S  
S T A T U S  SURVEY OF HUMAN FACTORS A N 0  BIOTECHNOLOGY 
PROFESS I O N  FOR 1 9 6 8 - 1 9 6 9  
A D - 6 8 7 4 8 8  N 6 9 - 3 3 1 8 8  

O R T H O S T A T I C  TOLERANCE 
BEOREST AS ANALOG O F  WEIGHTLESSNESS, E V A L U A T I N G  
R O L E  OF EXTRAVASCULAR D E H Y D R A T I O N  I N  
POSTRECUMBENCY O R T H O S T A T I S M  A 6 9 - 3 3 1 7 9  

P E R I P H E R A L  VOLUME MEASUREMENTS AS I N D I C E S  O F  
C I R C U L A T O R Y  FACTORS I N  CARDIOVASCULAR 
O R T H O S T A T I C  RESPONSE 
N A S A - C R - 1 0 1 8 1 2  N 6 9 - 3 1 9 4 3  

O S M O S I S  
OSMOTIC R E S I S T A N C E  CHANGES OF ERYTHROCYTES O U R I N G  
HUMAN A L T I T U O E  A C C L I M A T I Z A T I O N  N 6 9 - 3 2 0 7 1  

CHANGE I N  OSMOTIC R E S I S T A N C E  O F  ERYTHROCYTES I N  
HUMANS A N 0  RATS O U R I N G  P E R I O D  OF NATURAL 
A C C L I M A T I Z A T I O N  T O  H I G H  A L T I T U O E  

N 6 9 - 3 2 1 5 2  

OXYGEN 
ONE D I M E N S I O N A L  F L U X  OF OXYGEN THROUGH STAGNANT 
L A Y E R  N 6 9 - 3 2 0 4 0  

PROLONGED CONFINEMENT OF ORGANISMS I N  PURE OXYGEN 
ATMOSPHERE A T  LOW PRESSURE N 6 9 - 3 2 0 6 0  

OXYGEN B R E A T H I N G  
R E S P I R A T O R Y  D I F F I C U L T I E S  FROM B R E A T H I N G  THROUGH 
MASK COMPARED W I T H  CHANGES I N  R E S P I R A T I O N  
R E S U L T I N G  FROM O B S T R U C T I O N  CAUSEO BY P H Y S I C A L  
R E S P I R A T O R Y  D I S O R D E R  A 6 9 - 3 3 7 7 4  

F L I G H T  PERSONNEL T R A I N I N G  FOR H I G H  PRESSURE OXYGEN 
R E S P I R A T I O N  N 6 9 - 3 2 0 6 5  

OXYGEN AND V I T A M I N S  F O R  R E D U C I N G  CARBON O I O X I O E  
T O X I C I T Y  I N  M I C E  N 6 9 - 3 2 0 7 3  

OXYGEN CONSUMPTION 
OXYGEN CONSUMPTION AND R E C T A L  TEMPERATURE I N  M A L E  
M I C E  C O N F I N E D  I N  N I T R O G E N  A N 0  H E L I U M  D I L U T E D  
H Y P E R O X I C  ATMOSPHERE AT S P E C I F I C  TEMPERATURE AND 
H U M I D I T Y  RANGES A 6 9 - 3 2 9 3 2  

L U R A I N  S I M U L A T O R  FOR M E T A B O L I C  S T U D I E S ,  U S I N G  
BPMU FOR A S S E S S I N G  0 CONSUMPTION O F  T E S T  

S U B J E C T S  A T  R E S T  AN0 V A R I O U S  SPEEDS O F  A M B U L A T I O N  
A 6 9 - 3 3 1 8 7  

R E S P I R A T O R Y  GAS EXCHANGE I N  E X E R C I S E  O U R I N G  HE- 0 
B R E A T H I N G ,  A N A L Y Z I N G  E F F E C T S  ON 0 CONSUMPTIONI 
CARBON O I O X I O E  PROOUCTION AND M I N U T E  V E N T I L A T I O N  
OF HUMAN S U B J E C T S  A 6 9 - 3 3 7 5 1  

OXYGEN MASKS 
P R O T E C T I V E  F I L T E R  FOR I N S P I R A T I O N  V A L V E  O F  OXYGEN 
MASKS I N  H I G H  PERFORMANCE AIRCRAFT,  R E D U C I N G  
R E S P I R A T O R Y  VOLUME EXCHANGE W f T H  G I V E N  PRESSURE 
A M P L I T U D E  A 6 9 - 3 3 7 7 3  

R E S P I R A T O R Y  D I F F I C U L T I E S  FROM B R E A T H I N G  THROUGH 
MASK COMPARED W I T H  CHANGES I N  R E S P I R A T I O N  
R E S U L T I N G  FROM O B S T R U C T I O N  CAUSEO BY P H Y S I C A L  
R E S P I R A T O R Y  D I S O R D E R  A 6 9 - 3 3 7 7 4  

OXYGEN M E T A B O L I S M  
L U R A I N  S I M U L A T O R  FOR M E T A B O L I C  S T U D I E S ,  U S I N G  

BPMU FOR A S S E S S I N G  0 CONSUMPTION OF T E S T  
S U B J E C T S  A T  R E S T  AN0 V A R I O U S  SPEEDS O F  A N B U L A T I O N  

A 6 9 - 3 3 1 8 7  

H Y P E R O X I C  H E L I U M  ATMOSPHERE E F F E C T S  ON CENTRAL 
NERVOUS SYSTEM A N 0  M E T A B O L I S M  OF M I C E  

N 6 9 - 3 2 0 6 1  

OXYGEN S U P P L Y  E Q U I P M E N T  
L I T H I U M  P E R O X I D E  U T I L I Z A T I O N  F E A S I B I L I T Y  FOR 
OXYGEN SUPPLY AN0 CARBON O I O X I O E  CONTROL I N  
E X T R A V E H I C U L A R  P O R T A B L E  L I F E  SUPPORT SYSTEMS 
A I A A  PAPER 6 9 - 6 2 0  A 6 9 - 3 3 3 0 3  

B I O T E C H N O L O G I C A L  REQUIREMENTS FOR L I F E  SUPPORT 
SYSTEMS 
N A S A - C R - 1 0 3 6 3 0  N 6 9 - 3 2 5 0 4  

O X Y G E N A T I O N  
GANGRENE A N 0  C A I S S O N  D I S E A S E  DUE TO D I V I N G  
A C C I O E N T S r  D I S C U S S I N G  EMERGENCY TREATMENT W I T H  
H Y P E R B A R I C  OXYGEN A 6 9 - 3 3 7 7 5  

BAROTRAUMA D U R I N G  H Y P E R B A R I C  O X Y G E N A T I O N  AT F L I G H T  
DESCENT OR REENTRY I N T O  C A I S S O N ,  I N C L U D I N G  EAR 
TRAUMA SYMPTOMS AND U S E  OF P A R A C E N T E S I S  

A 6 9 - 3 3 7 7 6  

P 
P A I N T S  

P A I N T E D  H E L I C O P T E R  ROTOR B L A D E S  R U L E D  OUT A S  CAUSE 
O F  F L I C K E R  I N D U C E D  VERTIGO,  R E P O R T I N G  P I L O T S  
P S Y C H O P H Y S I O L O G I C A L  RESPONSES T O  F O R M A T I O N  F L Y I N G  

A 6 9 - 3 3 1 7 5  

P A R A B O L I C  F L I G H T  
M A I N T E N A N C E  OF G I V E N  S T A T I C  FORCE B Y  HUMANS D U R I N G  
G R A V I T Y  CHANGES ON PARABOLA O F  W E I G H T L E S S N E S S  

N 6 9 - 3 2 0 5 6  

P A R T I A L  PRESSURE 
E L E C T R O L Y T E  CHANGES I N  HUMANS UNDER H Y P E R B A R I C  
C O N D I T I O N S  
ORET-735 N 6 9 - 3 2 3 6 6  

P A T H O L O G I C A L  E F F E C T S  
A O A P T A T I O N  TO H Y P O X I A I  A C C L I M A T I Z A T I O N ,  A N 0  
C O N D I T I O N I N G  I N  HUMAN AND A N I M A L  S U B J E C T S  FROM 

SPACE B I O L O G Y  C O L L E C T I O N  

P A T T E R N  R E C O G N I T I O N  
D I G I T A L  S I M U L A T I O N  OF B I O L O G I C A L  MOOEL FOR V I S U A L  
I M A G E S  C L A S S I F I C A T I O N  D E R I V E D  FROM HUMAN V I S U A L  
SYSTEM ASPECTS A 6 9 - 3 4 0 9 4  

TRANSFORMATION ALGORITHMS FOR D A T A  R E D U C T I O N  I N  
P A T T E R N  R E C O G N I T I O N S  
A D - 6 8 5 8 1 0  N 6 9 - 3 2 3 9 9  

C O M P U T E R I Z E D  S I M U L A T I O N  FOR P H Y S I O L O G I C A L  P A T T E R N S  
I N  R E T I C U L A R  F O R M A T I O N  
A D - 6 8 5 7 3 3  N 6 9 - 3 2 4 1 0  

N O N L I N E A R  CROSS SPECTRAL A N A L Y S I S  A N 0  P A T T E R N  
R E C O G N I T I O N  
A D - 6 8 7 0 8 5  N 6 9 - 3 2 7 2 7  

PERFORMANCE P R E D I C T I O N  
P R E D I C T I O N  OF P I L O T  PERFORMANCE B A S E D  ON 
H E L I C O P T E R  T R A I N I N G  
A D - 6 8 6 6 1 9  N 6 9 - 3 3 1 8 0  

PERFORMANCE T E S T S  
A I R C R A F T  C A R R I E R  L A N D I N G  SYSTEM PERFORMANCE, 
V A R I A T I O N S  I N  P I L O T  E X P E R I E N C E .  A I R C R A F T  T Y P E S  A N 0  
ENVIRONMENT,  E M P H A S I Z I N G  N I G H T  C A R R I E R  RECOVERY 

A 6 9 - 3 4 0 1 2  

ENVIRONMENTAL S I M U L A T I O N  O F  I N C R E A S E D  A M B I E N T  
PRESSURE FOR HUMAN UNDERWATER PERFORMANCE 
T E S T I N G  

P E R I P H E R A L  C I R C U L A T I O N  
P E R I P H E R A L  VOLUME MEASUREMENTS AS I N D I C E S  O F  
C I R C U L A T O R Y  FACTORS I N  C A R D I O V A S C U L A R  
O R T H O S T A T I C  RESPONSE 
N A S A - C R - 1 0 1 8 1 2  N 6 9 - 3 1 9 4 3  

PHONOCARDIOGRAPHY 
I N T R A V A S C U L A R  PRESSURE A N 0  SOUNO MEASURED I N  



S U B J E C T  I N D E X  P H Y S I O L O G Y  

A N E S T H E T I Z E D  DOGS AND HUMANS U S I N G  F I B E R O P T I C  
PRESSURE CATHETER A 6 9 - 3 4 1 7 2  

PHOSPHORUS I S O T O P E S  
PHOSPHORUS 3 2  FOR L A B E L I N G  F R U I T  F L Y S  - CONFERENCE 
C O N F - 6 7 0 6 4 9 - 7  N 6 9 - 3 2 9 1 2  

P H O T O S Y N T H E S I S  
P H O T O S Y N T H E S I S  A N 0  R E S P I R A T I O N  R A T E  I N  VEGETABLES 
I N  CONTROLLED TEMPERATURE, H U M I D I T Y ,  I L L U M I N A T I O N  
L E V E L S ,  CARBON D I O X I D E  AND OXYGEN CONTENTS 

A 6 9 - 3 2 9 3 3  

F E E D B A C K  CONTROL SYSTEM FOR C H L O R E L L A  
P H O T O S Y N T H E S I S  N 6 9 - 3 2 0 9 7  

S T A T I S T I C A L  A N A L Y S I S  OF P H O T O S Y N T H E S I S  I N T E N S I T Y  
CHANGES O F  C H L O R E L L A  GROWN UNDER CONSTANT 
C O N D I T I O N S  N 6 9 - 3 2 0 9 8  

E F F E C T S  O F  GASEOUS ATMOSPHERIC C O N T A M I N A T E S  ON 
P H O T O S Y N T H E T I C  A C T I V I T Y  O F  C H L O R E L L A  

N 6 9 - 3 2 0 9 9  

P H Y S I C A L  E X E R C I S E  
M O T I O N  C O O R D I N A T I O N  C A P A C I T Y  O F  PERSONS SUBJECTED 
TO 4 0  D A Y S  B E 0  R E S T  S T U O I E D  BY OYNAMOGRAPHIC 
TECHNIQUE.  D I S C U S S I N G  N A T U R E  O F  S L A C K E N I N G  

A 6 9 - 3 2 9 3 7  

PROLONGEO H Y P O K I N E S I A  E F F E C T  ON HUMAN R E S I S T A N C E  
T O  P H Y S I C A L  STRESS, N O T I N G  P R O P H Y L A C T I C  I N F L U E N C E  
O F  P H Y S I C A L  E X E R C I S E S  A 6 9 - 3 2 9 3 9  

E F F E C T  OF HYPODYNAMIA ON N I T R O G E N  M E T A B O L I S M  
N 6 9 - 3 2 0 7 9  

P H Y S I C A L  WORK 
P H Y S I C A L  T R A I N I N G  FOR I N C R E A S E D  R E S I S T A N C E  O F  M I C E  
T O  R A D I A L  A C C E L E R A T I O N  AND LOWERED P A R T I A L  
OXYGEN PRESSURE N 6 9 - 3 2 0 6 6  

P H Y S I C A L  WORK FOR HUMAN A D A P T A T I O N  AND R E S I S T A N C E  
T O  H I G H  TEMPERATURE ENVIRONMENTS 

N 6 9 - 3 2 0 7 4  

TOLERANCE O F  W H I T E  RATS A N 0  M I C E  TO H Y P D X I A  AFTER 
C O N D I T I O N I N G  T O  P H Y S I C A L  LOADS UNOER H I G H  
A L T I T U D E  C O N D I T I O N S  N 6 9 - 3 2 1 4 1  

C O N D I T I O N I N G  E F F E C T S  OF P H Y S I C A L  L O A D S  A N 0  
A D A P T A T I O N  T O  H Y P O X I C  H Y P O X I A  ON W H I T E  R A T S  A T  
M I D D L E  A L T I T U D E  N 6 9 - 3 2 1 4 2  

P H Y S I O L D G I C A L  A C C E L E R A T I O N  
I N J U R Y  STRESS VS ACCELERATION S P E C I F I C A T I O N  AS 
V A L I D  C R I T E R I O N  FOR P I L O T S  S U B J E C T E D  TO H I G H  
ACCELERATION.  I N T R O D U C I N G  MODELS AND I L L U S T R A T I N G  
W I T H  E J E C T I O N  EXAMPLE A 6 9 - 3 3 0 0 8  

A C C E L E R A T I O N  I N J U R Y  N O T I N G  WATER I M M E R S I O N  EFFECT 
ON C A T  LUNG DUE T O  I N T E N S E  BOOY V I B R A T I O N I  
S U G G E S T I N G  R E S T R A I N T  AS P R A C T I C A L  S O L U T I O N  

A 6 9 - 3 3 0 0 9  

P H Y S I O L O G I C A L  E F F E C T S  
N O T I O N  C O O R D I N A T I O N  C A P A C I T Y  O F  PERSONS SUBJECTED 
TO 4 0  DAYS B E D  REST S T U D I E D  B Y  OYNAMOGRAPHIC 
TECHNIQUE,  D I S C U S S I N G  NATURE O F  S L A C K E N I N G  

A 6 9 - 3 2 9 3  7 

HUMAN P O T I O N  C O O R D I N A T I O N  UNOER A C C E L E R A T I O N  
FOLLOWED B Y  WEIGHTLESSNESS D U R I N G  J E T  F L I G H T S  
ALONG K E P L E R I A N  ORBITS,  D I S C U S S I N G  I N I T I A L  
D I S T U R B A N C E  AN0 SUBSEQUENT S U B S I D I N G  

A 6 9 - 3 2 9 3 8  

P H Y S I O L O G I C A L  E F F E C T S  ON MEN O F  10 HOUR EXPOSURE 
T O  NITROGEN-OXYGEN M I X T U R E  FOLLOWED B Y  PURE 
OXYGEN 4 HOUR EXPOSURE, S I M U L A T I N G  C O N O I T I O Q S  
D U R I N G  E V A  A 6 9 - 3 2 9 4 0  

H I G H  P O S I T I V E  G SUB X A C C E L E R A T I O N  E F F E C T S  ON RED 
C E L L S  D E S T R U C T I O N  RATE, M E A S U R I N G  ENDOGENOUS CO 
P R O D U C T I O N  OF G E M I N I  ASTRONAUTS 

A 6 9 - 3 3 1 7 6  

PULMONARY MECHANICS D U R I N G  ZERO G R A V I T Y  MANEUVERSI 
N O T I N G  DECREASE I N  FLOW RATE AND I N C R E A S E  I N  

E X P I R A T I O N  T I M E  W I T H O U T  DECREASE I N  V I T A L  C A P A C I T Y  
A 6 9 - 3 3 1 8 1  

X I R R A D I A T I O N  A N 0  TEMPERATURE E F F E C T S  ON FLOUR 
B E E T L E  / T R I B O L I U M  CONFUSUM/ PUPAE, N O T I N G  WING 
A B N O R M A L I T I E S  A N 0  P U P A L  STAGE D U R A T I O N  

1 6 9 - 3 3 7 4 8  

F L I G H T  PERSONNEL T R A I N I N G  FOR H I G H  PRESSURE OXYGEN 
R E S P I R A T I O N  N 6 9 - 3 2 0 6 5  

P H Y S I C A L  T R A I N I N G  F O R  I N C R E A S E D  R E S I S T A N C E  OF M I C E  
TO R A D I A L  A C C E L E R A T I O N  A N 0  LOWERED P A R T I A L  
OXYGEN PRESSURE N 6 9 - 3 2 0 6 6  

B I O L O G I C A L  E F F E C T S  O F  BROADBAND N O I S E  ON A N I M A L  
R E S P I R A T O R Y  SYSTEMS N 6 9 - 3 2 0 7 7  

SOUND E F F E C T S  ON ADRENOCORTICAL AND T H Y R O I D  
F U N C T I O N S  A N 0  H I G H E R  NERVOUS A C T I V I T Y  OF A L B I N O  
RATS N 6 9 - 3 2 0 7 8  

U N I C E L L U L A R  ALGAE B I O M A S S  AS HUMAN D I E T S  
N 6 9 - 3 2 0 8 2  

HUMAN S K I N  C O N D I T I O N  F O L L O W I N G  PROLONGEO 
R E S T R I C T I O N  ON WASHING N 6 9 - 3 2 0 8 8  

P H Y S I O L O G I C A L  AND MORPHOLOGICAL E F F E C T S  O F  H Y P O X I A  
ON D E F E N S E  MECHANISMS O F  U H I T E  M I C E  I N  PRESSURE 
CHAMBERS W I T H  A N 0  W I T H O U T  I N O C U L A T I O N  

N 6 9 - 3 2 1 4 7  

E F F E C T  D F  WEIGHT ON D I F F I C U L T I E S  E X P E R I E N C E D  
W I T H  WEARING O F  B R E A T H I N G  APPARATUS 
NLL-SMRE-TRANS-5658-10313.41 N 6 9 - 3 2 7 6 8  

APPARATUS FOR I N V E S T I G A T I O N  OF E F F E C T S  O F  L A T E R A L  
GLARE ON C E N T R A L  V I S U A L  A C U I T Y  
N A S A - T T - F - 1 2 4 3 9  N 6 9 - 3 2 8 1 2  

P H Y S I O L O G I C A L  F A C T O R S  
H I G H  A L T I T U D E  A C C L I f A A T I Z A T I O N  T R A I N I N G  I N  L A R G E  
S C A L E  PRESSURE CHAMBERS N 6 9 - 3 2 1 3 2  

P I L O T  R E A C T I O N  TO WEARING L I G H T W E I G H T ,  WASHABLE 
MK 6 A N T I G R A V I T Y  S U I T S  

FPRC/MENO-239 N 6 9 - 3 3 0 4 2  

P H Y S I O L O G I C A L  RESPONSES 
D I U R N A L  P E R I O D I C I T Y  OF P H Y S I O L O G I C A L  F U N C T I O N S  OF 
F L I G H T  CREWS F L Y I N G  THROUGH S E V E R A L  T I M E  ZONES 
FOUND TO CORRESPOND T O  T I M E  ZONE O F  PERMANENT 
R E S I D E N C E  A 6 9 - 3 2 9 3 5  

A C C E L E R A T I O N  I N J U R Y  N O T I N G  WATER I M M E R S I O N  EFFECT 
ON C A T  L U N G  DUE TO I N T E N S E  BOOY V I B R A T I O N .  
SUGGESTING R E S T R A I N T  AS P R A C T I C A L  S O L U T I O N  

A 6 9 - 3 3 0 0 9  

L E G  VOLUME CHANGES I N  RESPONSE T O  LOWER BODY 
N E G A T I V E  PRESSURE D U E  TO BLOOD R E D I S T R I B U T I O N  

A 6 9 - 3 3 1 7 1  

C O M P E N S A T I V E  A D A P T A T I O N A L  R E A C T I O N S  TO 
WEIGHTLESSNESS,  D I S C U S S I N G  BLOOD SUPPLY T O  THORAX 
AREA, E X T E R N A L  R E S P I R A T I O N I  GAS EXCHANGE AND 
ENERGY L O S S  D U R I N G  P A R A B O L I C  AND O R B I T A L  F L I G H T S  

A 6 9 - 3 3 3 8 4  

HUMAN A U D I T O R Y  SYSTEM RESPONSE T O  M O D I F I E D  
ATMOSPHERE N 6 9 - 3 2 0 7 6  

P H Y S I O L O G I C A L  MECHANISMS AND I N T E R R E L A T I O N S  
BETWEEN S Y S T E M I C  AND R E G I O N A L  BLOOD VOLUME 
N A S A - C R - 1 0 3 5 9 6  N 6 9 - 3 2 5 0 9  

P H Y S I O L O G Y  
D I G I T A L  COMPUTER PROGRAM FOR P H Y S I O L O G I C A L  
MEASUREMENTS, O U T L I N I N G  I N T E R P O L A T I O N  O F  
M A T H E M A T I C A L  F U N C T I O N S  D E S C R I B I N G  S I G N A L S  T I M E  
V A R I A T I O N S  A 6 9 - 3 2 9 4 1  

P H Y S I O L D G I C A L  AND E C O L O G I C A L  ASPECTS OF C H L O R E L L A  
CULTURES A S  L I N K  I N  CLOSED E C O L O G I C A L  S Y S T E M  

N 6 9 - 3 2 0 9 6  

C O M P U T E R I Z E D  S I M U L A T I O N  FOR P H Y S I O L O G I C A L  P A T T E R N S  
I N  R E T I C U L A R  F O R M A T I O N  



P I L O T  PERFORMANCE S U B J E C T  I N D E X  

P I L O T  PERFORMANCE 
P A I N T E D  H E L I C O P T E R  ROTOR BLADES R U L E D  OUT A S  CAUSE 
OF F L I C K E R  I N D U C E D  V E R T I G O *  R E P O R T I N G  P I L O T S  
P S Y C H O P H Y S I O L O G I C A L  RESPONSES TO F O R M A T I O N  F L Y I N G  

A 6 9 - 3 3 1 7 5  

COLOR S I G N A L  L I G H T  GUN FOR A I R C R A F T  CONTROL A T  
A I R P O R T  TOWERS, N O T I N G  P I L O T  T E S T S  FOR F A M I L I A R I T Y  
W I T H  S I G N A L  CODE A 6 9 - 3 3 1 8 5  

A I R C R A F T  C A R R I E R  L A N D I N G  SYSTEM PERFORMANCE, 
V A R I A T I O N S  I N  P I L O T  EXPERIENCE,  A I R C R A F T  T Y P E S  AND 
ENVIRONMENT,  E M P H A S I Z I N G  N I G H T  C A R R I E R  RECOVERY 

A 6 9 - 3 4 0 1 2  

COMPUTER PROGRAM FOR O P E R A T I O N A L  T A S K S  O R I E N T E D  
P I L O T  T R A I N I N G  

P R E D I C T I O N  O F  P I L O T  PERFORMANCE BASED ON 
H E L I C O P T E R  T R A I N I N G  

P I L O T  T R A I N I N G  
COMPUTER PROGRAM FOR O P E R A T I O N A L  T A S K S  O R I E N T E D  
P I L O T  T R A I N I N G  

P I L O T S  (PERSONNEL) 
I N J U R Y  STRESS V S  A C C E L E R A T I O N  S P E C I F I C A T I O N  AS 
V A L I D  C R I T E R I O N  FOR P I L O T S  S U B J E C T E D  TO H I G H  
ACCELERATION,  I N T R O D U C I N G  MODELS AND I L L U S T R A T I N G  
W I T H  E J E C T I O N  EXAMPLE A 6 9 - 3 3 0 0 8  

P I T U I T A R Y  GLAND 
B R A I N .  ADRENAL, AND P I T U I T A R Y  GLANDS I N  D E V E L O P I N G  
A D A P T A T I O N  TO H Y P O X I A  I N  W H I T E  R A T S  

N 6 9 - 3 2 1 4 8  

P I T U I T A R Y  GLAND S I G N I F I C A N C E  I N  A D A P T A T I O N  TO 
H Y P O X I A  U S I N G  PRESSURE CHAMBERS 

N 6 9 - 3 2 1 5 1  * 
P L A N E T A R Y  ENVIRONMENTS 

SOLAR SYSTEM P H Y S I C A L  ENVIRONMENTS SURVEYED FROM 
E X O B I O L O G I C A L  V I E W P O I N T  A 6 9 - 3 2 9 6 8  

P L A N T S  (BOTANY) 
CARROT P L A N T S  GROWING D U R I N G  3 7 4  DAYS I N  CONVEYER 
T Y P E  AEROPONIC ASSEMBLY. N O T I N G  Y I E L D  AND 
MORPHOLOGICAL F E A T U R E S  A 6 9 - 3 2 9 4 3  

L I G N I N  PRESENCE I N  NEW ZEALANO MOSS GAMETOPHYTES 
OBSERVED FOR C H A R A C T E R I S T I C  COLOR R E A C T I O N  A N 0  U V  
SPECTRA,  N O T I N G  CONTRAST W I T H  NORTH TEMPERATE 
S P E C I E S  A 6 9 - 3 4 1 7 6  

R E G E N E R A T I O N  O F  A I R  AND WATER BY H I G H E R  P L A N T S  I N  
CLOSED SPACE N 6 9 - 3 2 1 0 6  

B I O C H E M I C A L  A N 0  P H Y S I O L O G I C A L  SEX D I F F E R E N C E S  AND 
CONTROL O F  DEVELOPMENT I N  D I O E C I O U S  P L A N T S  
T T - 6 8 - 5 0 4 5 3 - P T - 2  N 6 9 - 3 2 5 9 4  

LOW DOSAGE GAMMA R A D I A T I O N  E F F E C T S  ON P L A N T  
GROWTH 
BMWF-FBK-68-48 N 6 9 - 3 2 8 8 5  

PNEUMOTHORAX 
I N F L I G H T  SPONTANEOUS PNEUMOTHORAX C A S E  O F  C I V I L I A N  
P I L O T  L U N G  C O L L A P S E  E X P E R I E N C E  D U R I N G  EXPOSURE TO 
REDUCED A M B I E N T  PRESSURE, D I S C U S S I N G  ETIOLOGY.  
I N C I D E N C E ,  TREATMENT AND D I S P O S I T I O V  

A 6 9 - 3 3 1 8 3  

POLAND 
D E S I G N  AND DEVELOPMENT OF P O L I S H  S O U N D I N G  ROCKETS 
FOR U P P E R  ATMOSPHERE MEASUREMENTS 

P O L I O M Y E L I T I S  
S T A B I L I T Y  D I F F E R E N C E S  BETWEEN E N T E R I C  A N 0  
R E S P I R A T O R Y  V I R U S E S  I N  SPACE F L I G H T  FOODS 
D E T E R M I N E D  B Y  CULTURE T E C H N I Q U E S  
N A S A - C R - 1 0 1 8 3 8  N 6 9 - 3 3 0 1 0  

P O R T A B L E  E Q U I P M E N T  
L I T H I U M  P E R O X I D E  U T I L I Z A T I O N  F E A S I B I L I T Y  FOR 
OXYGEN S U P P L Y  AND CARBON D I O X I D E  CONTROL I N  
E X T R A V E H I C U L A R  P O R T A B L E  L I F E  SUPPORT SYSTEMS 
A I A A  PAPER 6 9 - 6 2 0  A 6 9 - 3 3 3 0 3  

P O T A B L E  WATER 
SPACECREW WATER S U P P L I E S  BASED ON P H Y S I C O - C H E M I C A L  
R E G E N E R A T I O N  OF HUMAN WASTE PRODUCTS 

N 6 9 - 3 2 0 8 5  

WATER VAPOR C O N D E N S A T I O N  FROM SPACECRAFT C A B I N  
ATMOSPHERES FOR D R I N K I N G  PURPOSES 

N 6 9 - 3 2 0 8 6  

PRESSURE B R E A T H I N G  
F L I G H T . P E R S O N N E L  T R A I N I N G  FOR H I G H  PRESSURE OXYGEN 
R E S P I R A T I O N  N 6 9 - 3 2 0 6 5  

PRESSURE CHAMBERS 
H I G H  A L T I T U D E  A C C L I M A T I Z A T I O N  T R A I N I N G  I N  L A R G E  
S C A L E  PRESSURE CHAMBERS N 6 9 - 3 2 1 3 2  

P H Y S I O L O G I C A L  C O N D I T I O N I N G  T O  H Y P O X I A  I N  PRESSURE 
CHAMBERS UNDER TRANSVERSE G L O A D I N G  

N 6 9 - 3 2 1 3 5  

A L T I T U D E  AND ACUTE H Y P O X I A  T O L E R A N C E  I N  M O U N T A I N  
C L I M B E R S  AND CONTROL GROUP BY PRESSURE CHAMBER 
A C C L I M A T I Z A T I O N  N 6 9 - 3 2 1 3 6  

H I G H  A L T I T U D E  A D A P T A T I O N  OF M O U N T A I N  R E S I D E N T S  ON 
ACUTE H Y P O X I A t  H I G H  TEMPERATURE, AND V E S T I B U L A R  
I R R I T A T I O N  T O L E R A T I O N  N 6 9 - 3 2 1 3 7  

P H Y S I O L O G I C A L  AND MORPHOLOGICAL E F F E C T S  O F  H Y P O X I A  
ON D E F E N S E  MECHANISMS OF W H I T E  M I C E  I N  PRESSURE 
CHAMBERS W I T H  AND W I T H O U T  I N O C U L A T I O N  

N 6 9 - 3 2 1 4 7  

ADRENAL GLAND S I G N I F I C A N C E  I N  A D A P T A T I O N  TO 
H Y P O X I A  U S I N G  PRESSURE CHAMBERS AT H I G H  A L T I T U D E  

N 6 9 - 3 2 1 5 0  

P I T U I T A R Y  GLAND S I G N I F I C A N C E  I N  A D A P T A T I O N  TO 
H Y P O X I A  U S I N G  PRESSURE CHAMBERS 

N 6 9 - 3 2 1 5 1  

H I G H  A L T I T U D E  AND PRESSURE CHAMBER E X P E R I M E N T S  
FOR D U R A T I O N  OF H E M O P O E T I C  R E A C T I O N  I N  RATS 
FOR A C C L I M A T I Z A T I O N  TO H Y P O X I A  N 6 9 - 3 2 1 5 4  

PRESSURE E F F E C T S  
PULMONARY V E N T I L A T I O N  AND P E R F U S I O N  I N  NORMAL 
S U P I N E  S U B J E C T S  BEFORE A N 0  D U R I N G  EXPOSURE TO 
LOWER BODY N E G A T I V E  PRESSURE MEASURED U S I N G  

X E - 1 3 3  A 6 9 - 3 3 1 8 0  

I N F L I G H T  SPONTANEOUS PNEUMOTHORAX C A S E  OF C I V I L I A N  
P I L O T  L U N G  C O L L A P S E  E X P E R I E N C E  D U R I N G  EXPOSURE TO 
REDUCED A M B I E N T  PRESSURE, D I S C U S S I N G  E T I O L O G Y ,  
I N C I D E N C E ,  TREATMENT AND D I S P O S I T I O N  

A 6 9 - 3 3 1 8 3  

LONG TERM I S O L A T I O N  AND LOW A T M O S P H E R I C  PRESSURE 
E F F E C T S  ON MAN N 6 9 - 3 2 0 6 8  

PRESSURE S U I T S  
P R I N C I P L E S  OF BOYLE LAW EMERGENCY PRESSURE S U I T  
AND A P P L I C A T I O N  
A D - 6 8 5 7 2 0  N 6 9 - 3 1 9 6 7  

P R E S S U R I Z E D  C A B I N S  
ATMOSPHERIC P O L L U T I O N  OF P R E S S U R I Z E D  SPACECRAFT 
C A B I N S  B Y  T O X I C  GASES FROM F R E S H  U R I N E  AND U R I N E  
PRESERVED I N  CLOSED C O N T A I N E R S  N 6 9 - 3 2 0 9 2  

PROBLEM S O L V I N G  
O R G A N I Z I N G  SYSTEMS OF A C T I O N  W I T H  RANDOM 
A L T E R N A T I O N  OF S I G N A L S  N 6 9 - 3 2 0 5 1  

P R O T E C T I V E  C L O T H I N G  
CRASH H E L M E T  I M P A C T  P R O T E C T I O N  C A P A B I L I T Y ,  
C O N S I D E R I N G  HELMET C O N S T R U C T I O N  

A 6 9 - 3 3 1 6 9  

P R O T E I N S  
MEMBRANE STRUCTURE. S Y N A P T I C  T R A N S M I S S I O N ,  AND 
F I B R O U S  P R O T E I N S  OF NEURONS - CONFERENCE 



S U B J E C T  I N D E X  R A D I O A C T I V E  I S O T O P E S  

N A S A - C R - 1 0 3 3 8 1  N 6 9 - 3 1 8 7 6  OXYGEN S T A R V A T I O N  R A T E  E F F E C T S  ON B I O E L E C T R I C  
B R A I N  A C T I V I T Y  A N 0  V E G E T A T I V E  F U N C T I O N S  I N  YOUNG 

F I B R O U S  P R O T E I N *  N E U R O F I L A M E N T S  A N 0  MICROTUBULESI  R A B B I T S  N 6 9 - 3 2 0 6 7  
I N  NEURONS N 6 9 - 3 1 8 8 0  

RADAR ECHOES 
PROTONS C E N T R I F U G A T I O N  E F F E C T S  ON BODY C O M P O S I T I O N  AN0 

A C T I O N  OF GAMMA R A Y S  AND PROTONS ON S U R V I V A L  A N 0  GROWTH OF M I C E  A 6 9 - 3 3 7 4 6  
M U T A T I O M  R A T E S  OF C H L O R E L L A  N 6 9 - 3 2 1 0 5  

PSYCHOMOTOR PERFORMANCE 
GROUPING O F  MOTOR A C T S  O U R I N G  L E A R N I N G  A N 0  
PERFORMANCE O F  A S S I G N E D  SEQUENCES 

N 6 9 - 3 2 0 4 7  

CONTROL O F  TEMPO OF M O T I O N  AND P O S S I B L E  METHODS O F  
R E P R E S E N T I N G  T I M E  I N  NERVOUS SYSTEM 

N 6 9 - 3 2 0 4 9  

C O M P A R A T I V E  SPEEDS A N 0  V A R I A B I L I T Y  OF M O T I O N  OF 
F I N G E R S  O F  MAN N 6 9 - 3 2 0 5 2  

I N V E S T I G A T I O N S  OF HUMAN S U B J E C T S  PERFORMING 
SEQUENCE O F  A C T I O N S  I N  S E T  T I M E  

N 6 9 - 3 2 0 5 3  

V I S U A L  T R A C K I N G  S T U D I E S  FOR TRANSFER E F F E C T S  I N  
D I S P L A C E M E N T  P R I S M  A D A P T A T I O N  
A D - 6 8 7 1 3 9  N 6 9 - 3 2 8 7 9  

P S Y C H O P H Y S I C S  
P S Y C H O P H Y S I C A L  METHOD OF S T U D Y I N G  HEART R A T E  AS 
I N D I C A T I O N  OF P H Y S I O L O G I C A L  F A T I G U E  

A 6 9 - 3 4 0 1 3  

PSYCHOPHYSIOLOGY 
P A I N T E D  H E L I C O P T E R  RCTOR 8 L A D E S  R U L E D  OUT A S  CAUSE 
OF F L I C K E R  I N D U C E D  V E R T I G O *  R E P O R T I N G  P I L O T S  
P S Y C H O P H Y S I O L O G I C A L  RESPONSES T O  F O R M A T I O N  F L Y I N G  

A 6 9 - 3 3 1 7 5  

HUMAN P S Y C H O P H Y S I O L O G I C A L  RESPONSE U S I N G  
ELECTROENCEPHALOGRAM 
A D - 6 8 6 0 8 9  N 6 9 - 3 2 6 1 4  

I M A G E  ENHANCEMENT T E C H N I Q U E S  BY I N F O R M A T I O N  
TRANSFERRED TO HUMAN V I S U A L  SYSTEM 
A D - 6 8 6 4 8 2  N 6 9 - 3 2 9 5 7  

HUMAN R E A C T I O N  T E S T S  T O  D E T E R M I N E  
P S Y C H O P H Y S I O L O G I C A L  B A S E L I N E S  OF AUTONOMIC 
NERVOUS SYSTEM 
A D - 6 8 5 8 0 2  N 6 9 - 3 3 0 1 5  

PULMONARY C I R C U L A T I O N  
P H Y S I O L O G I C A L  C O N D I T I O N I N G  TO H Y P O X I A  I N  PRESSURE 
CHAMBERS UNDER TRANSVERSE G L O A D I N G  

N 6 9 - 3 2 1 3 5  

PULHONARY F U N C T I O N S  
PULMONARY V E N T I L A T I O N  A N 0  P E R F U S I O N  I N  NORMAL 
S U P I N E  S U B J E C T S  B E F O R E  A N 0  O U R I N G  EXPOSURE TO 
LOWER BOOY N E G A T I V E  PRESSURE MEASURED U S I N G  

X E - 1 3 3  A 6 9 - 3 3 1 8 0  

PULMONARY MECHANICS D U R I N G  ZERO G R A V I T Y  MANEUVERS, 
N O T I N G  OECREASE I N  FLOW R A T E  AND I N C R E A S E  I N  
E X P I R A T I O N  T I M E  WITHOUT OECREASE I N  V I T A L  C A P A C I T Y  

A 6 9 - 3 3 1 8 1  

P U P &  
X I R R A D I A T I O N  A N 0  TEMPERATURE E F F E C T S  ON FLOUR 
B E E T L E  / T R I B O L I U M  CONFUSUM/ PUPAE, N O T I N G  WING 
A B N O R M A L I T I E S  AND P U P A L  STAGE D U R A T I O N  

A 6 9 - 3 3 7 4 8  

Q 
Q U A L I F I C A T I O N S  

S T A T U S  SURVEY O F  HUMAN FACTORS AND BIOTECHNOLOGY 
P R O F E S S I O N  FOR 1 9 6 8 - 1 9 6 9  
A D - 6 8 7 4 8 8  N 6 9 - 3 3 1 8 8  

R 
R A B B I T S  

M Y O C A R O I A L  CHANGES I N  R A B B I T S  A F T E R  GENERAL 
C H R O N I C  I O N I Z I N G  I R R A D I A T I O N  A T T R I B U T E D  TO LOWER 
C A R D I A C  A C T I V I T Y ,  HYPOTROPHY AND O I S T R O P H Y  

A 6 9 - 3 2 9 2  9 

RADAR T R A C K I N G  
C E N T R I F U G A T I O N  E F F E C T S  ON BOOY C O M P O S I T I O N  A N 0  
GROWTH OF M I C E  A 6 9 - 3 3 7 4 6  

R A D I A N T  C O O L I N G  
H E A T  P I P E  D E V I C E S  A P P L I E D  TO R A D I A T I V E  BODY H E A T  
TRANSFER I N  SPACE S U I T  TEMPERATURE CONTROL 
A I A A  PAPER 6 9 - 6 1 9  A 6 9 - 3 3 2 9 3  

R A D I A T I O N  OOSAGE 
C E N T R A L  NERVOUS SYSTEM RESPONSES TO I O N I Z I N G  
R A D I A T I O N .  DOSAGE* AND V I B R A T I O N  E F F E C T S  I N  
SPACE F L I G H l  
J P R S - 4 8 4 3 9  

SMALL R A O I A T I O N  DOSAGE E F F E C T S  ON HUMANS 
J P R S - 4 8 5 1 1  N 6 9 - 3 2 8 7 0  

R A D I A T I O N  E F F E C T S  
M Y O C A R O I A L  CHANGES I N  R A B B I T S  AFTER GENERAL 
CHRONIC I O N I Z I N G  I R R A D I A T I O N  A T T R I B U T E D  T O  LOWER 
C A R D I A C  A C T I V I T Y ,  HYPOTROPHY AND O I S T R O P H Y  

4 6 9 - 3 2 9 2 9  

CORNEAL E P I T H E L I U M  CHROMDSOME REARRANGEMENTS I N  
GAMMA I R R A D I A T E D  W H I T E  ADULT M I C E ,  N O T I N G  
R A D I A T I O N  DOSAGE AND DURA,TION A 6 9 - 3 2 9 4 4  

X I R R A D I A T I O N  AND TEMPERATURE E F F E C T S  ON F L O U R  
B E E T L E  I T R I B O L I U M  CONFUSUMI  PUPAE, N O T I N G  W I N G  
A B N O R M A L I T I E S  A N 0  P U P A L  STAGE D U R A T I O N  

A 6 9 - 3 3 7 4 8  

B I O S A T E L L I T E  E X P E R I M E I J T A L  D E S I G N  AND M I S S I O N  
P L A N N I N G  TO D E T E R M I N E  WEIGHTLESSNESS AND 
R A D I A T I O N  E F F E C T S  ON B I O L O G I C A L . S P E C I M E N S  
N A S A - C R - 7 3 3 4 7  N 6 9 - 3 1 9 4 5  

SMALL R A O I A T I O N  OOSAGE E F F E C T S  ON HUMANS 
J P R S - 4 8 5 1 1  N 6 9 - 3 2 8 7 0  

LOW OOSAGE GAMMA R A O I A T I O N  E F F E C T S  ON P L A N T  
GROWTH 
BMWF-FBK-68-48 N 6 9 - 3 2 8 8 5  

PHOSPHORUS 3 2  FOR L A B E L I N G  F R U I T  F L Y S  - CONFERENCE 
C O N F - 6 7 0 6 4 9 - 7  N 6 9 - 3 2 9 1 2  

R A D I A T I O N  M E D I C I N E  
T R A N S P L A N T  OF 8 0 N E  MARROW FOR BLOOD P R O D U C T I O N  
AFTER R A D I A T I O N  EXPOSURE 
N L L - M - 7 4 2 5 - / 5 8 2 8 . 4 F I  N 6 9 - 3 2 6 0 4  

R A D I A T I O N  P R O T E C T I O N  
R A D I O P R O T E C T I V E  P R O P E R T I E S  OF SOME H E T E R O C Y C L I C  
NITROGENOUS COMPOUNDS A G A I N S T  SPECTRAL 
M O D I F I C A T I O N S  I N  H E M O G L O B I N  OF X I R R A D I A T E D  
M I C E  
CEA-R-3688 N 6 9 - 3 2 5 8 6  

HANDBOOK ON R A O I A T I O N  S A F E T Y  FACTORS I N  P L A N T S  A N 0  
I N S T I T U T I O N S  H A N D L I N G  R A O I O A C T I V E  SUBSTANCES 
A D - 6 8 5 9 9 7  N 6 9 - 3 2 6 5 4  

R A D I A T I O N  TOLERANCE 
A C T I O N  O F  GAMMA RAYS A N 0  PROTONS ON S U R V I V A L  A N 0  
M U T A T I O N  RATES OF C H L O R E L L A  N 6 9 - 3 2 1 0 5  

E F F E C T S  O F  PROLONGED H Y P O X I A  EXPOSURE ON R A O I A T I O N  
S E N S I T I V I T Y  I N  M I C E  
A D - 6 8 6 0 5 7  N 6 9 - 3 2 6 5 9  

R A D I A T I V E  H E A T  TRANSFER 
H E A T  P I P E  D E V I C E S  A P P L I E D  T O  R A D I A T I V E  BOOY H E A T  
TRANSFER I N  SPACE S U I T  TEMPERATURE CONTROL 
A I A A  PAPER 6 9 - 6 1 9  A 6 9 - 3 3 2 9 3  

R A D I O A C T I V E  I S O T O P E S  
HANDBOOK ON R A D I A T I O N  S A F E T Y  FACTORS I N  P L A N T S  A N 0  
I N S T I T U T I O N S  H A N D L I N G  R A O I O A C T I V E  SUBSTANCES 
A D - 6 8 5 9 9 7  N 6 9 - 3 2 6 5 4  



R A D I O B I O L O G Y  S U B J E C T  I N D E X  

R A D I O B I O L O G Y  
E F F E C T S  O F  PROLDNGED H Y P O X I A  EXPOSURE ON R A D I A T I O N  
S E N S I T I V I T Y  I N  M I C E  
A D - 6 8 6 0 5 7  N 6 9 - 3 2 6 5 9  

RANDOM S I G N A L S  
O R G A N I Z A T I O N  O F  SYSTEM O F  A C T I O N  I N  CASE OF RANDOM 
A L T E R N A T I O N  OF S! GNALS N 6 9 - 3 2 0 5 0  

O R G A N I Z I N G  SYSTEMS OF A C T I O N  W I T H  RANDOM 
A L T E R N A T I O N  OF S I G N A L S  N 6 9 - 3 2 0 5 1  

RARE GASES 
E L E C T R O L Y T E  CHANGES I N  HUMANS UNOER H Y P E R B A R I C  
C O N D I T I O N S  
D R E T - 7 3 5  N 6 9 - 3 2 3 6 6  

R A T S  
W H I T E  R A T S  D I E T  C O N T A I N I N G  ALCOHOL-SOLUBLE 
F R A C T I O N  OF C H L D R E L L A  AND SCENEDESMUS BIOMASSI  
N O T I N G  CHANGES I N  ADRENAL CORTEX AND R E N A L  
GLOMERUS A 6 9 - 3 2 9 3 0  

A N T I H Y P O X I C  P R E P A R A T I O N S  P R O T E C T I V E  E F F E C T  ON 
W H I T E  M I C E  AND RATS S U B J E C T E D  T O  G R A V I T A T I O N A L  
A C C E L E R A T I O N S  A 6 9 - 3 2 9 3 1  

V E S T I B U L A R  R E A C T I O N S  I N  RATS UNDER HYPOTHERMAL 
C O N D I T I O N S  B Y  MEASURING POSTROTATDRY NYSTAGHUS 
B E A T S  NUMBER AND OURATIONI R E S P I R A T I O N  R A T E S  AND 
R E C T A L  TEMPERATURE A 6 9 - 3 2 9 3 4  

DRUG A C T I O N  ON DECOMPRESSION S I C K N E S S  I N  R A T S  
COMPARED W I T H  A C T I O N  ON N I T R O G E N  N A R C O S I S  AND 
OXYGEN T O X I C I T Y  A 6 9 - 3 3 1 7 2  

E L E C T R O D E  S T I M U L A T E D  H Y P O T H A L A M I C  D R I N K I N G  I N  R A T S  
COMPARED W I T H  D R I N K I N G  I N D U C E D  BY WATER 
D E P R I V A T I O N ,  N O T I N G  D I F F E R E N C E  I N  CONSUMPTION 

A 6 9 - 3 3 7 5 0  

H E P A T I C  T Y R O S I N E  T R A N S A M I N A S E  RHYTHM I N  R A T S  
UNDER V A R I O U S  C D N D I T I O N S  O F  L I G H T I N G I  FOOD 
CONSUMPTION AND D I E T A R Y  P R O T E I N  CONTENT 

A 6 9 - 3 3 7 5 5  

V E N T R O M E D I A L  H Y P O T H A L A M I C  / VMH/ L E S I O N S ,  BODY 
W E I G H T  AND FOOD CONSUMPTION CHANGES I N  MALE A N 0  
F E M A L E  RATS, O B S E R V I N G  D I F F E R E N T I A L  E F F E C T S  

A 6 9 - 3 3 7 5 6  

SOUND E F F E C T S  ON ADRENOCORTICAL A N 0  T H Y R O I D  
F U N C T I O N S  AND H I G H E R  NERVOUS A C T I V I T Y  O F  A L B I N O  
R A T S  N 6 9 - 3 2 0 7 8  

C O M P A R A T I V E  P H Y S I O L O G I C A L  A N A L Y S I S  O F  B L D C K I N G  
P R O T E C T I V E  AND A D A P T I V E  R E A C T I O N S  TO E X T E R N A L  
A I R  C O O L I N G  O F  DOGS A N 0  A L B I N O  R A T S  

N 6 9 - 3 2 0 9 5  

TOLERANCE OF W H I T E  RATS A N 0  M I C E  T O  H Y P O X I A  AFTER 
C O N D I T i O N I N G  T O  P H Y S I C A L  LOADS UNOER H I G H  
A L T I T U D E  C O N D I T I O N S  N 6 9 - 3 2 1 4 1  

C O N D I T I O N I N G  E F F E C T S  OF P H Y S I C A L  L O A D S  A N 0  
A D A P T A T I O N  T O  H Y P O X I C  H Y P O X I A  ON W H I T E  R A T S  A T  
M I D D L E  A L T I T U D E  N 6 9 - 3 2 1 4 2  

E F F E C T  OF PROLONGED STAY UNDER C D N O I T I O N S  O F  
LOWERED B A R O M E T R I C  PRESSURE ON TOLERANCE O F  G- 
LOADS T O  W H I T E  MICE, RATS AND G U I N E A  P I G S  

N 6 9 - 3 2 1 4 3  

I N T E R R U P T E D  S T A Y  I N  R A R E F I E D  ATMOSPHERE ON 
TOLERANCE OF RATS TO TRANVERSE G-LOADS 

N 6 9 - 3 2 1 4 4  

A D A P T A T I O N  T O  C O N D I T I O N S  OF CHANGE0 GASEOUS 
ENVIRONMENT ON TOLERANCE TO G-LOADS ON W H I T E  
M I C E  AND RATS N 6 9 - 3 2 1 4 5  

E F F E C T I V E N E S S  OF D I F F E R E N T  SCHEDULES OF A D A P T A T I O N  
TO H Y P O X I A  ON W H I T E  M I C E  AND RATS 

N 6 9 - 3 2 1 4 6  

B R A I N ,  ADRENAL, AND P I T U I T A R Y  GLANDS I N  D E V E L O P I N G  
A D A P T A T I O N  TO H Y P O X I A  I N  W H I T E  R A T S  

N 6 9 - 3 2 1 4 8  

CHANGE I N  OSMOTIC R E S I S T A N C E  OF ERYTHROCYTES I N  
HUMANS AND R A T S  D U R I N G  P E R I O D  O F  NATURAL 
A C C L I M A T I Z A T I O N  TO H I G H  A L T I T U D E  

N 6 9 - 3 2 1 5 2  

EXPOSURE OF R A T S  AND M I C E  AT H I G H  A L T I T U D E  AS 
METHOD OF R E V E A L I N G  L A T E N T  T R A C E S  O F  H Y P O X I A  
U S I N G  H E M O G L O B I N  N 6 9 - 3 2 1 5 3  

H I G H  A L T I T U D E  AND PRESSURE CHAMBER E X P E R I M E N T S  
FOR D U R A T I O N  OF HEMOPOETIC R E A C T I O N  I N  RATS 
FOR A C C L I M A T I Z A T I O N  T O  H Y P O X I A  N 6 9 - 3 2 1 5 4  

A N T I O X I D A N T  E F F E C T  ON TOLERANCES OF B R A I N  I N  R A T S  
AND M I C E  UNDER H Y P D X I A  N 6 9 - 3 2 1 5 7  

R E A C T I O N  K I N E T I C S  
S T A T I S T I C A L  A N A L Y S I S  OF P H O T O S Y N T H E S I S  I N T E N S I T Y  
CHANGES OF C H L O R E L L A  GROWN UNDER CONSTANT 
C O N D I T I O N S  N 6 9 - 3 2 0 9 8  

R E A C T I O N  T I M E  
GROUPING OF MOTOR ACTS D U R I N G  L E A R N I N G  AND 
PERFORMANCE O F  A S S I G N E D  SEQUENCES 

N 6 9 - 3 2 0 4 7  

I N V E S T I G A T I O N S  OF HUMAN S U B J E C T S  PERFORMING 
SEQUENCE O F  A C T I O N S  I N  S E T  T I M E  

N 6 9 - 3 2 0 5 3  

R E A L  T I M E  O P E R A T I O N  
U S E  O F  R E A L  T I M E  D i G I T A L  COMPUTER SYSTEMS T O  A I D  
I N  C R E A T I V E  PROCESS 
J P R S - 4 8 4 1 9  N 6 9 - 3 3 1 0 3  

R E C U R S I V E  F U N C T I O N S  
B A Y E S I A N  L E A R N I N G  THEORY FOR R E C U R S I V E  F U N C T I O N S  
I N  MARKOV C H A I N S  W I T H  D E R I V A T I O N  O F  D E C I S I O N  
M A K I N G  R U L E S  
A D - 6 8 5 7 3 5  N 6 9 - 3 1 8 1 3  

R E P R O D U C T I V E  SYSTEMS 
B I O C H E M I C A L  A N 0  P H Y S I D L D G I C A L  S E X  D I F F E R E N C E S  A N 0  
CONTROL OF DEVELOPMENT I N  D I O E C I O U S  P L A N T S  
T T - 6 8 - 5 0 4 5 3 - P T - 2  N 6 9 - 3 2 5 9 4  

RESEARCH F A C I L I T I E S  
E X P E R I M E N T S  I N T E G R A T E D  I N T O  S I N G L E  AUTOMATED 
LABORATORY TO DETECT E X T R A T E R R E S T R I A L  L I F E  
THRDUGH M E A S U R I N G  M E T A B O L I S M  AND GROWTH I N  
PLANETARY SURFACE M A T E R I A L  A 6 9 - 3 2 9 6 9  

R E S P I R A T O R S  
P R O T E C T I V E  F I L T E R  FOR I N S P I R A T I O N  V A L V E  O F  OXYGEN 
MASKS i N  H I G H  PERFORMANCE A I R C R A F T .  R E D U C I N G  
R E S P I R A T O R Y  VOLUME EXCHANGE W I T H  G I V E N  PRESSURE 
A M P L I T U D E  A 6 9 - 3 3 7 7 3  

R E S P I R A T O R Y  D I S E A S E S  
R E S P I R A T O R Y  D I F F I C U L T I E S  FROM B R E A T H I N G  THROUGH 
MASK COMPARED W I T H  CHANGES I N  R E S P I R A T I O N  
R E S U L T I N G  FROM O B S T R U C T I O N  CAUSED B Y  P H Y S I C A L  
R E S P I R b T O R Y  D I S O R D E R  A 6 9 - 3 3 7 7 4  

R E S P I R A T O R Y  I M P E D A N C E  
R E S P I R A T O R Y  D I F F I C U L T I E S  FROM B R E A T H I N G  THROUGH 
MASK COMPARED W I T H  CHANGES I N  R E S P I R A T I O N  
R E S U L T I N G  FROM O B S T R U C T I O N  CAUSED B Y  P H Y S I C A L  
R E S P I R A T O R Y  D I S O R D E R  A 6 9 - 3 3 7 7 4  

R E S P I R A T O R Y  P H Y S I O L O G Y  
COMPENSATIVE A O A P T A T I O N A L  R E A C T I O N S  T O  
WEIGHTLESSNESS,  D I S C U S S I N G  BLOOD S U P P L Y  T O  THORAX 
AREA. E X T E R N A L  R E S P I R A T I O N ,  GAS EXCHANGE AND 
ENERGY L O S S  D U R I N G  P A R A B O L I C  A N 0  O R B I T A L  F L I G H T S  

A 6 9 - 3 3 3 8 4  

R E S P I R A T O R Y  R A T E  
P H O T O S Y N T H E S I S  A N 0  R E S P I R A T I O N  R A T E  I N  V E G E T A B L E S  
I N  CONTROLLED TEMPERATURE, H U M I O I T Y s  I L L U M I N A T I O N  
LEVELS,  CARBON D I O X I D E  A N 0  OXYGEN CONTENTS 

A 6 9 - 3 2 9 3 3  

V E S T I B U L A R  R E A C T I O N S  I N  R A T S  UNDER HYPOTHERMAL 
C O N D I T I O N S  B Y  MEASURING POSTROTATORY NYSTAGMUS 
B E A T S  NUMBER AND OURATIONI R E S P I R A T I O N  R A T E S  A N 0  
R E C T A L  TEMPERATURE A 6 9 - 3 2 9 3 4  

PULMONARY MECHANICS D U R I N G  ZERO G R A V I T Y  MANEUVERS. 



S U B J E C T  I N D E X  SPACE ENVIRONMENT S I M U L A T I O N  

N O T I N G  DECREASE I N  FLOW R A T E  A N 0  I N C R E A S E  I N  
E X P I R A T I O N  T I M E  WITHOUT DECREASE I N  V I T A L  C A P A C I T Y  

A 6 9 - 3 3 1 8 1  

R E S P I R A T O R Y  GAS EXCHANGE I N  E X E R C I S E  D U R I N G  HE- 0 
B R E A T H I N G ,  A N A L Y Z I N G  E F F E C T S  ON D CONSUMPTIONI 
CARBON D I O X I D E  P R O D U C T I O N  A N 0  M I N U T E  V E N T I L A T I O N  
O F  HUMAN SUBJECTS A 6 9 - 3 3 7 5 1  

R E S P I R A T O R Y  SYSTEM 
H E L I U M  E F F E C T S  ON HUMAN R E S P I R A T O R Y  SYSTEM UNDER 
C O N D I T I O N S  OF OXYGEN D E F I C I E N C Y  AND CARBON 
D I O X I D E  I N  ATMOSPHERE N 6 9 - 3 2 0 6 2  

B I O L O G I C A L  E F F E C T S  OF BROADBAND N O I S E  ON A N I M A L  
R E S P I R A T O R Y  SYSTEMS N 6 9 - 3 2 0 7 7  

R E T I N A L  A D A P T A T I O N  
V I S U A L  T R A C K I N G  S T U D I E S  FOR TRANSFER E F F E C T S  I N  
D I S P L A C E M E N T  P R I S M  A D A P T A T I O N  

R E T I N A L  I M A G E S  
D I G I T A L  S I M U L A T I O N  OF B I O L O G I C A L  MODEL FOR V I S U A L  
I M A G E S  C L A S S I F I C A T I O N  D E R I V E D  FROM HUMAN V I S U A L  
S Y S T E M  ASPECTS 4 6 9 - 3 4 0 9 4  

RHYTHM (BIOLOGY) 
H E P A T I C  T Y R O S I N E  T R A N S A M I N A S E  RHYTHM I N  R A T S  
UNDER V A R I O U S  C O N D I T I O N S  OF L I G H T I N G ,  FOOD 
CONSUMPTION A N 0  D I E T A R Y  P R O T E I N  CONTENT 

A 6 9 - 3 3 7 5 5  

CONTROL O F  TFMPO OF M O T I O N  AND P O S S I B L E  METHODS O F  
R E P R E S E N T I N G  T I M E  I N  NERVOUS SYSTEM 

N 6 9 - 3 2 0 4 9  

P R A C T I C E  C O N D I T I O N S ,  A N A L Y Z I N G  I N D I V I O U A L  
D I F F E R E N C E S ,  I N T R A I N D I V I D U A L  V A R I A B I L I T Y  A N D  
REMOTENESS A 6 9 - 3 4 0 0 3  

SENSORY P E R C E P T I O N  
SOME ASPECTS OF SENSORY SYSTEMS AS A P P L I E O  T O  
PROBLEMS OF SPACE P H Y S I O L O G Y  N 6 9 - 3 2 0 4 6  

SENSORY S T I M U L A T I O N  
C O N F L I C T  I N  SENSORY S I G N A L S  CAUSES D I S O R I E N T A T I O N I  
V E R T I G O  AND M O T I O N  S I C K N E S S  
FAA-AM-68-28-PT-10  N 6 9 - 3 3 1 2 9  

S E Q U E N T I A L  CONTROL 
GROUPING I N  L E A R N I N G  A N 0  PERFORMANCE OF O R D E R E D '  
SEQUENCE OF HUMAN A C T I O N S  N 6 9 - 3 2 0 4 8  

SEX 
B I O C H E M I C A L  AND P H Y S I O L O G I C A L  S E X  D I F F E R E N C E S  AND 
CONTROL O F  DEVELOPMENT I N  D I O E C I  OUS - P L A N T S  
T T - 6 8 - 5 0 4 5 3 - P T - 2  N 6 9 - 3 2 5 9 4  

SHUTTERS 
D I P O L E  SHUTTERS FOR E Y E  P R O T E C T I O N  A G A I N S T  H I G H  
I N T E N S I T Y  F L A S H  B L I N D N E S S  
A D - 6 8 6 7 3 2  N 6 9 - 3 2 9 1 6  

S I C K N E S S E S  
S I C K N E S S  P R O B A B I L I T I E S  D U R I N G  LONG-TERM S P A C E  
F L I G H T  FOR M E D I C A L  S U P P L Y  P L A N N I N G  

N 6 9 - 3 2 0 9 4  

S I G N A L  E N C O D I N G  
COLOR S I G N A L  L I G H T  GUN FOR A I R C R A F T  CONTROL AT 
A I R P O R T  TOWERS. N O T I N G  P I L O T  T E S T S  FOR F A M I L I A R I T Y  
W I T H  S I G N A L  CODE A 6 9 - 3 3 1 8 5  

ROTARY WINGS S I G N A L  PROCESSING 
P A I N T E D  H E L I C O P T E R  ROTOR BLADES R U L E D  OUT AS CAUSE ANALOG S I G N A L  PROCESSING CONCEPTS B A S E D  ON MODELS 
OF F L I C K E R  I N D U C E D  V E R T l G O ,  R E P O R T I N G  P I L O T S  S I M U L A T I N G  M E C H A N I C A L  F U N C T I O N  O F  EAR COCHLEA 
P S Y C H O P H Y S I O L O G I C A L  RESPONSES TO F O R M A T I O N  F L Y I N G  A 6 9 - 3 4 0 9 2  

R O T A T I N G  E N V I R O N M E N T S  
H F A O  MOVEMENTS CONTROLLED FOR R A P I D  V E S T I B U L A R  

S I L V E R  COMPOUNDS 
P R E S E R V A T I O N  OF F E C E S  D U R I N G  S P A C E F L I G H T  BY 
COPPER A N 0  S I L V E R  COMPOUNDS N 6 9 - 3 2 0 9 3  

ADAPTATION-IN SLOW ROTATION ROOM / SRRI. 
P R E V E N T I N G  M O T I O N  S I C K N E S S  A 6 9 - 3 3 1 7 8  S I n U L A T I O N  

S I M U L A T I O N  S T U D I E S  O F  C O M M U N I C A T I O N  B E H A V I O R  UNOER 
ROTATION STRESS - PHASE ONE A N 0  TWO 

M A T H E M A T I C A L  MODELS FOR I N D U C I N G  AN0 RECORDING A D - 6 8 5 7 4 6  N 6 9 - 3 2 2 9 3  
COUNTERROLLING IN HUMAN EYES 
A D - 6 8 7 1 6 0  N 6 9 - 3 3 0 0 9  S I N U S E S  

V A L S A L V A  MANEUVER PRODUCED ABRUPT ONSET O F  P T O S I S  
R U B I D I U M  8 6  A N 0  P R O P T O S I S  CAUSED BY ETHMOIOAL A I R  C E L L  

G A S T R I C  P E R F U S I O N  R A T E  I N  R E S T R A I N E D  A N I M A L S  RUPTURE'  D I S C U S S I N G  E T I O L O G I E S  A 6 9 - 3 3 1 8 6  
D E T E R M I N E D  B Y  R B  8 6  CLEARANCE T E C H N I Q U E  

A 6 9 - 3 3 1 7 0  

S 
S A F E T Y  F A C T O R S  

HANDBOOK ON R A D I A T I O N  S A F E T Y  FACTORS I N  P L A N T S  AND 
I N S T I T U T I O N S  H A N D L I N G  R A D I O A C T I V E  SUBSTANCES 
A D - 6 8 5 9 9 7  N 6 9 - 3 2 6 5 4  

SCENEDESMUS 
W H I T E  R A T S  D I E T  C O N T A I N I N G  ALCOHOL-SOLUBLE 
F R A C T I O N  OF C H L O R E L L A  AND SCENEDESMUS B I O M A S S t  
N O T I N G  CHANGES I N  ADRENAL CORTEX AND R E N A L  
GLOMERUS 1 9 6 9 - 3 2 9 3 0  

SCHEDULES 
ANALOG COMPUTERS FOR DECOMPRESSION SCHEOULE 
A N A L Y S I S  O P T I M I Z A T I O N .  A N 0  I N E R T  GAS T I S S U E  
P R O F I L E S  
A D - 6 8 6 0 3 3  N 6 9 - 3 2 5 7 1  

SEEDS 
P H Y S I O L O G Y  OF DEEP DORMANCY I N  SEEDS 

N 6 9 - 3 3 0 5 3  

S E M I C I R C U L A R  C A N A L S  
O I P H E N I D O L  A N 0  PROCHLORPERAZINE E F F E C T  ON HUMAM 
S E M I C I R C U L A R  C A N A L  F U N C T I O N ,  N O T I N G  F A I L U R E  O F  
DRUG TO A L T E R  V E S T I B U L A R  RESPONSES 

A 6 9 - 3 3 1 6 8  

SENSORIMOTOR PERFORMANCE 
MUSCLE MOTOR PERFORMANCE UNDER CONTINUOUS 

S K I N  (ANATOMY) 
HUMAN S K I N  C O N D I T I O N  FOLLOWING PROLONGED 
R E S T R I C T I O N  ON WASHING N 6 9 - 3 2 0 8 8  

B A S I C  ASTRONAUT REQUIREMENTS FOR PERSONAL H Y G I E N E  
N 6 9 - 3 2 0 8 9  

S O C I A L  I S O L A T I O N  
CARDIOVASCULAR SYSTEM. NEUROMUSCULAR A C T I V I T Y  AND 
MENTAL F I T N E S S  OF S U B J E C T S  PERFORMING P H Y S I C A L  AND 
MENTAL ASSIGNMENTS W I T H  P R E S C R I B E D  WORK-REST 
SCHEDULE D U R I N G  C O N F l  NEMENT A 6 9 - 3 2 9 3 6  

LONG TERM I S O L A T I O N  A N 0  LOW ATMOSPHERIC PRESSURE 
EFFECTS ON MAN N 6 9 - 3 2 0 6 8  

SOLAR SYSTEM 
SOLAR SYSTEM P H Y S I C A L  ENVIRONMENTS SURVEYED FROM 
E X O B I O L D G I C A L  V I E W P O I N T  A 6 9 - 3 2 9 6 8  

SOUNDING ROCKETS 
D E S I G N  AND DEVELOPMENT OF P O L I S H  S O U N D I N G  ROCKETS 
FOR UPPER ATMOSPHERE MEASUREMENTS 
J P R S - 4 8 4 5 1  N 6 9 - 3 3 1 9 0  

SPACE ENVIRONMENT S I M U L A T I O N  
V I S U A L  P E R C E P T I O N  OF THREE D I M E N S I O N A L  O B J E C T S  
UNOER S I M U L A T E D  S O L A R  I L L U M I N A T I O N  I N  SPACE 
C O N S I D E R E D  I N  R E L A T I O N  TO MANNED S P A C E F L I G H T  
MANEUVERS A 6 9 - 3 3 1 7 4  

E EG ELECTRODE S T I M U L A T E D  S I M I A N  MENTAL A C T I V I T Y  
I N  PROBLEM S O L V I N G  D U R I N G  S I M U L A T E D  S P A C E  F L I G H T .  



SPACE F L I G H T  S U B J E C T  I N D E X  

D I S C U S S I N G  S K U L L  I M P L A N T A T I O N  AND E E G  RECORDINGS 
OF H I P P O C A M P U S  A C T I V I T Y  A 6 9 - 3 3 7 4 9  

N U T R I T I O N A L  REQUIREMENTS OF PERSONNEL UNDERGOING 
SPACE F L I G H T  S I M U L A T I O N  N 6 9 - 3 2 0 8 1  

SPACE F L I G H T  
P H Y S I O L O G I C A L  AND P S Y C H O L O G I C A L  RESPONSES OF MAN 
TO S P A C E  F L I G H T  PROBLEMS 
NASA-TT-F-529 N 6 9 - 3 2 0 4 4  

P E R M I S S I B L E  N O I S E  L E V E L S  I N  SPACECRAFT C A 8 I N S  
D U R I N G  PROLONGED SPACE F L I G H T S  N 6 9 - 3 2 0 7 5  

SPACE F L I G H T  F E E D I N G  
E F F E C T  OF Q U A L I T A T I V E  D I E T A R Y  D I F F E X E N C E S  ON 
M E T A B O L I S M  UNDER HYPERDYNAMIC C O Y D I T I O N S  

N 6 9 - 3 2 0 8 0  

H E T E R O T R D P H I C  ORGANISMS AS HUMAN D I E T A R Y  SOURCE 
D U R I N G  LONG SPACE F L I G H T S  N 6 9 - 3 2 0 8 4  

SPACECREW WATER S U P P L I E S  BASED ON P H Y S I C O - C H E M I C A L  
R E G E N E R A T I O N  OF HUMAN WASTE PRODUCTS 

N 6 9 - 3 2 0 8 5  

U S E  OF T I L A P I A  MOSSAMBICA PETERS AS COMPONENT 
OF CLOSED E C O L O G I C A L  SYSTEMS FOR HUMAN FOOD 
D U R I N G  LONG SPACE M I S S I O N S  N 6 9 - 3 2 1 0 1  

E F F E C T  OF FOOD SUPPLY ON GROWTH O F  T I L A P I A  
MOSSAMBICA PETERS N 6 9 - 3 2 1 0 2  

S T A B I L I T Y  D I F F E R E N C E S  BETWEEN E N T E R I C  AND 
R E S P I R A T O R Y  V I R U S E S  I N  S P A C E  F L I G H T  FOODS 
D E T E R M I N E D  B Y  CULTURE T E C H N I Q U E S  
N A S A - C R - 1 0 1 8 3 8  N 6 9 - 3 3 0 1 0  

SPACE L A B O R A T O R I E S  
E X T R A T E R R E S T R I A L  L I F E  D E T E C T I O N  E X P E R I M E N T S  
I N T E G R A T E D  I N T O  S I N G L E  M U L T I P U R P O S E  SPACE 
L A B O R A T O R Y v  I N C L U D I N G  C H E M I C A L  A N A L Y S E S *  
M E T A B O L I S M  I D E N T I F I C A T I O N I  O B S E R V A T I O N  FOR 
MOLECULAR AND/OR C E L L U L A R  GROWTH AND R E P L I C A T I O N  

A 6 9 - 3 2 9 7 0  

SPACE STORAGE 
P R E S E R V A T I O N  O F  F E C E S  D U R I N G  S P A C E F L I G H T  BY 
COPPER A N 0  S I L V E R  COMPOUNDS N 6 9 - 3 2 0 9 3  

SPACE S U I T S  
H E A T  P I P E  D E V I C E S  A P P L I E D  T O  R A D I A T I V E  BODY H E A T  
TRANSFER I N  SPACE S U I T  TEMPERATURE CONTROL 
A I A A  PAPER 6 9 - 6 1 9  A 6 9 - 3 3 2 9 3  

THERMAL CONTROL T E C H N I Q U E S  FOR E X T R A V E H I C U L A R  
SPACE S U I T S  
A D - 6 8 7 1 4 9  N 6 9 - 3 3 1 3 8  

SPACECRAFT C A B I N  ATMOSPHERES 
P H Y S I O L O G I C A L  E F F E C T S  ON MEN OF 1 0  HOUR i X P O S U R E  
T O  NITROGEN-OXYGEN M I X T U R E  FOLLOWED B Y  PURE 
OXYGEN 4 HOUR EXPOSUREI S I M U L A T I N G  C O N D I T I O N S  
DURIPIG E V A  A 6 9 - 3 2 9 4 0  

A R T I F I C I A L  L I F E  SUPPORT SYSTEMS FOR S E A L E D  
ENVIRONMENTS W I T H  A P P L I C A T I O N  TO S P E C I F I C  
M I S S I O N S ,  N O T I N G  CRYOGENICS U S E  

A 6 9 - 3 3 6 8 2  

H Y P E R O X I C  H E L I U M  ATMOSPHERE E F F E C T S  ON CENTRAL 
NERVOUS SYSTEM AND M E T A B O L I S M  OF M I C E  

N 6 9 - 3 2 0 6 1  

H E L I U M  C O N T A I N I N G  ATMOSPHERE EFFECTS ON M I C E  UNDER 
C O N D I T I O N S  OF H Y P O X I A  A N 0  H I G H  CARBON D I O X I D E  
CONTENT N 6 9 - 3 2 0 6 3  

SPEECH C H A R A C T E R I S T I C S  O F  HUMANS C O N F I N E D  I N  
H E L I U M  OXYGEN ATMOSPHERE N 6 9 - 3 2 0 6 4  

WATER VAPOR C O N D E N S A T I O N  FROM SPACECRAFT C A B I N  
ATMOSPHERES FOR D R I N K I N G  PURPOSES 

N 6 9 - 3 2 0 8 6  

T O X I C  GASEOUS SUBSTANCES L I B E R A T E D  FROM HUMAN 
F E C E S  D U R I N G  STORAGE N 6 9 - 3 2 0 9 1  

ATMOSPHERIC P O L L U T I O N  OF P R E S S U R I Z E D  SPACECRAFT 

C A B I N S  B Y  T O X I C  GASES FROM F R E S H  U R I N E  AND U R I N E  
PRESERVED I N  CLOSED C O N T A I N E R S  N 6 9 - 3 2 0 9 2  

SPACECRAFT C A B I N  S I M U L A T O R S  
S T A T E  AND E F F I C I E N C Y  OF HUMAN B E I N G  D U R I N G  
PROLONGED C O N F I N E M E N T  I N  S P A C E C R A F T  S I M U L A T O R  

N 6 9 - 3 2 0 5 5  

LONG TERM I S O L A T I O N  A N 0  LOW A T M O S P H E R I C  PRESSURE 
E F F E C T S  ON MAN N 6 9 - 3 2 0 6 8  

SPACECRAFT C A B I N S  
P A R A M E T R I C  THERMAL CONTROL WEIGHT A N 0  POWER 
REQUIREMENTS F O R  SPACECRAFT L I F E  SUPPORT SYSTEMS, 
C O N S I D E R I N G  NUMBER O F  C A B I N S *  CREW A C T I V I T Y ,  
H E A T I N G ,  C O O L I N G  AND R E G E N E R A T I O N  
A I A A  PAPER 6 9 - 6 2 1  A 6 9 - 3 3 3 0 5  

SPACECRAFT CONTROL 
R E L I A B I L I T Y  OF MAN I N  SPACECRAFT CONTROL SYSTEMS 

N 6 9 - 3 2 0 4 5  

SPACECRAFT E N V I R O N M E N T S  
P H Y S I O L O G I C A L  H Y G I E N I C  E V A L U A T I O N  O F  T H E  
L I F E - S U P P O R T  SYSTEMS OF VOSTOK A N 0  VOSKHOD 
SPACECRAFT N 6 9 - 3 2 0 5 9  

B I B L I O G R A P H Y  O N  SPACECRAFT L I F E  SUPPORT SYSTEMS 
A D - 6 8 5 6 0 0  N 6 9 - 3 2 3 1 0  

SPACECRAFT POWER S U P P L I E S  
P A R A M E T R I C  THERMAL CONTROL WEIGHT AND POWER 
REQUIREMENTS F O R  SPACECRAFT L I F E  SUPPORT SYSTEMS, 
C O N S I D E R I N G  NUMBER O F  C A B I N S ,  CREW A C T I V I T Y t  
HEATING.  C O O L I N G  AND R E G E N E R A T I O N  
A I A A  PAPER 6 9 - 6 2 1  A 6 9 - 3 3 3 0 5  

SPACECREUS 
METHOD F O R  C A L C U L A T I N G  NECESSARY Q U A N T I T Y  O F  
PRODUCTS FOR SPACECREW D I E T S  N 6 9 - 3 2 0 8 3  

S I C K N E S S  P R O B A B I L I T I E S  D U R I N G  LONG-TERM SPACE 
F L I G H T  F O R  M E D I C A L  S U P P L Y  P L A N N I N G  

N 6 9 - 3 2 0 9 4  

SPECTRUM A N A L Y S I S  
N O N L I N E A R  CROSS S P E C T R A L  A N A L Y S I S  AND P A T T E R N  
R E C O G N I T I O N  
A D - 6 8 7 0 8 5  N 6 9 - 3 2 7 2 7  

SPEECH 
SPEECH C H A R A C T E R I S T I C S  O F  HUMANS C O N F I N E D  I N  
H E L I U M  OXYGEN ATMOSPHERE N 6 9 - 3 2 0 6 4  

SPEECH R E C O G N I T I O N  
H E  SPEECH PROCESSOR FOR AEROSPACE A P P L I C A T I O N S ,  
D I S C U S S I N G  H E  S P E E C H  D I S T O R T I O N  N A T U R E  

A 6 9 - 3 4 0 9 5  

SOME ASPECTS OF SENSORY SYSTEMS AS A P P L I E D  TO 
PROBLEMS OF SPACE P H Y S I O L O G Y  N 6 9 - 3 2 0 4 6  

S P I K E  P D T E N T I A L S  
I N T E R S P I K E  I N T E R V A L  H I S T O G R A M  D E R I V E D  FROM S P I K E  
OCCURRENCE H I S T O G R A M  OF NEURONAL S P I K E  DATA 
A D - 6 8 7 0 8 3  N 6 9 - 3 3 0 9 4  

S P I N A L  CORD 
E J E C T I O N  SEAT C U S H I O N  D Y N A M I C  C H A R A C T E R I S T I C S  
I N F L U E N C E  ON I N C I D E N C E  O F  S P I N A L  I N J U R Y  D U R I N G  
E J E C T I O N ,  C O N S I D E R I N G  M I L  S P E C I F I C A T I O N  D Y N A M I C  
MODEL OF HUMAN BODY A 6 9 - 3 4 0 3 3  

STANDARDS 
COMPUTER PROGRAM FOR O P E R A T I O N A L  T A S K S  O R I E N T E D  
P I L O T  T R A I N I N G  
A D - 6 8 5 7 7 6  N 6 9 - 3 1 8 2 0  

S T A T I S T I C A L  A N A L Y S I S  
S I C K N E S S  P R O B A B I L I T I E S  D U R I N G  LONG-TERM SPACE 
F L I G H T  F O R  M E D I C A L  S U P P L Y  P L A N N I N G  

N 6 9 - 3 2 0 9 4  

S T A T I S T I C A L  A N A L Y S I S  OF P H O T O S Y N T H E S I S  I N T E N S I T Y  
CHANGES OF C H L O R E L L A  GROWN UNDER CONSTANT 
C O N D I T I O N S  N 6 9 - 3 2 0 9 8  

S T A T I S T I C A L  D E C I S I O N  THEORY 
B A Y E S I A Q  L E A R N I N G  THEORY FOR R E C U R S I V E  F U N C T I O N S  



S U B J E C T  I N D E X  TOLERANCES P H Y S I O L O G Y  

I N  MARKOV C H A I N S  W I T H  D E R I V A T I O N  OF D E C I S I O N  TELEMETRY 
M A K I N G  RULES AEROSPACE M E D I C A L  PROBLEMS U S I N G  T t L E M E T E R  SYSTEMS 
A @ - 6 8 5 7 3 5  N 6 9 - 3 1 8 1 3  FOR M O N I T O R I N G  - B I B L I O G R A P H Y  

A D - 6 8 5 5 0 0  N 6 9 - 3 2 1 7 5  
STRESS (PHYSIOLOGY) 

PROLONGED H Y P O K I N E S I A  E F F E C T  DN HUMAN R E S I S T A N C E  TEWPERATURE CONTROL 
T O  P H Y S I C A L  STRESS, N O T I N G  P R O P H Y L A C T I C  I N F L U E N C E  C O O L I N S  SYSTEM CONTROL SYSTEM FOR ASTRONAUT 
OF P H Y S I C A L  E X E R C I S E S  A 6 9 - 3 2 9 3 9  THERMAL E Q U I L I B R I U M  AND WORK OUTPUT M A X I M I Z A T I O N  

D U R I N G  E X T R A V E H I C U L A R  S P 4 C E  M I S S I O N S  
I N J U R Y  STRESS VS A C C E L E R A T I O N  S P E C I F I C A T I O N  AS A I A A  PAPER 6 9 - 6 1 7  A 6 9 - 3 3 2 7 8  
V A L I D  C R I T E R I O N  FOR P I L O T S  SUBJECTED TO H I G H  
A C C E L E R A T I O N 9  I N T R O D U C I N G  MODELS AND I L L U S T R A T I N G  H E A T  P I P E  D E V I C E S  A P P L I E D  TO R A D I A T I V E  BODY H E A T  
W I T H  E J E C T I C N  EXAMPLE A 6 9 - 3 3 0 0 8  TRANSFER I N  SPACE S U I T  TEMPERATURE CONTROL 

A I A A  PAPER 6 9 - 6 1 9  A 6 9 - 3 3 2 9 3  
B E T A  ADRENERGIC BLOCKADE I N  O I F F E R E U T I A L  D I A G N O S I S  
OF CARDIOVASCULAR CHANGES PRODUCED BY STRESS P A R A M E T R I C  THERMAL CONTROL WEIGHT AND POWER 
I N D U C E D  CATECHOLAMINE L I B E R A T I O N  AND ORGANIC REQUIREMENTS FOR SPACECRAFT L I F E  SUPPORT SYSTEMSI 
D I S E A S E  A 6 9 - 3 3 1 8 4  C O N S I D E R I N G  NUMBER OF C A B I N S ,  CREW A C T I V I T Y ,  

H E A T I N G ,  C O O L I N G  AND R E G E N E R A T I O N  
STRESS (PSYCHOLOGY) 

S I M U L A T I O N  S T U D I E S  OF C D M M U N I C A T I D N  B E H A V I O R  UNDER 
STRESS - PHASE ONE AND TWO 
A D - 6 ~ 5 7 4 6  N 6 9 - 3 2 2 9 3  

S U P I N E  P O S I T I O N  
PULMON4RY V E N T I L A T I O N  AND P E R F U S I O N  I N  NORMAL 
S U P I N E  S U B J E C T S  BEFORE AND D U R I N G  EXPOSURE TO 
LOWER BODY N F G A T I V E  PRESSURE MEASURED U S I N G  

X E - 1 3 3  A 6 9 - 3 3 1 8 0  

SYNAPSES 
MEMBRANE STRUCTUREs S Y N A P T I C  T R A N S M I S S I O N ,  AN0 
F I B R O U S  P R O T E I N S  OF NEURONS - CONFERENCE 

C H E M I C A L  I N H I B I T I O N  AND S T I M U L A T I O N  O F  CENTRAL 
NERVOUS SYSTEM N 6 9 - 3 1 8 7 9  

SYSTEMS A N A L Y S I S  
HUMAN PERFORMANCE ERROR M A T H E M A T I C A L  MODELS FOR 
SYSTEM R E L I A B I L I T Y  A N A L Y S I S  
A D - 6 8 7 0 8 4  N 6 9 - 3 2 9 9 8  

SYSTEMS E N G I N E E R I N G  
E Q U I P M E N T  ENVIRONMENTAL C O N D I T I O N S  T A B U L A T E D  TO 
A S S I S T  E N G I N E E R  I N  P R E L I M I N A R Y  O E S i G N  
C O N S I D E R A T I O N S  AND I N  P L A N N I N G  T E S T  PROGRAMS FOR 
SPET.IPlENS A 6 9 - 3 3 6 6 1  

P R I N C I P L E S  OF BOYLE LAW EMERGENCY PRESSURE S U I T  
AND A P P L I C A T I O N  
4 0 - 6 8 5 7 2 0  N 6 9 - 3 1 9 6 7  

MAN-COMPUTER S Y N E R G I S M  FOR D E C I S I O N  M A K I N G  I N  
SYSTEM D E S I G N  PRDCESS N 6 9 -  3 2 2 2  5  

T 
T A B L E S  (DATA) 

E Q U I P M E N T  E N V I R D N M E N T A L  C O N D I T I O N S  T A B U L A T E D  TO 
A S S I S T  E N G I N E E R  I N  P R E L I M I N A R Y  D E S I G N  
C O N S I D E R A T I O N S  AND I N  P L A N N I N G  T E S T  PROGRAMS FOR 
S P E C I M E N S  A 6 9 - 3 3 6 6 1  

T A P E  RECORDERS 
A U T O M A T I C  D E T E C T I O N  A N 0  D I S P L A Y  OF ARRHYTHMIAS I N  
E L E C T R O C A R D I O G R A P H I C  T A P E  RECORDINGS 
A D - 6 8 7 0 0 2  N 6 9 - 3 3 1 7 2  

TARGET R E C O G N I T I O N  
I N T E R M I T T E N T  N O I S E  E F F E C T S  ON HUMAN TARGET 
O E T E C T I O N  T O  T E S T  N E U T R A L  R A T I O  DEPENDENCE ON 
N O I S E  I N T E N S I T Y  L E V E L .  N O T I N G  A T T E N T I O N  
F L E X I B I L I T Y  A 6 9 - 3 4 0 0 8  

T A S K  C O M P L E X I T Y  
ERGONOMY AND A V I A T I O N  M E D I C I N E t  D I S C U S S I N G  
B I O T E C H N O L O G I C A L  ASPECTS OF I N F O R M A T I O N  I N  MAN 
M A C H I N E  SYSTEHS AND O B S E R V A T I O N  T A S K S  

A 6 9 - 3 3 7 7 0  

COLOR C O O I N G  E F F E C T  ON A L P H A B E T I C  F I L I N G  NAMES* 

A I A A  PAPER 6 9 - 6 2 1  A 6 9 - 3 3 3 0 5  

THERMAL CONTROL T E C H N I P U E S  FOR E X T R A V E H I C U L A R  
SPACE S U I T S  
A D - 6 8 7 1 4 9  N 6 9 - 3 3 1 3 8  

TEWPERATURE E F F E C T S  
X I R R A D I A T I O N  A N 0  TEHPERATURE EFFECTS ON FLOUR 
B E E T L E  I T R I B O L I U M  CONFUSUM/ PUPAE, N O T I N G  WING 
A B N O R M A L I T I E S  AN0 P U P A L  STAGE O U R A T I O N  

A 6 9 - 3 3 7 4 8  

T E S T  F A C I L I T I E S  
SEDENTARY M E T A B O L I C  VALUES OF MEN, WOMENs AND 
C H I L D R E N  T A K E N  FROM C A L O R I M E T R Y  SYSTEMS 
A D - 6 8 5 8 7 0  N 6 9 - 3 1 8 0 7  

TEXTBOOKS 
B I O C H E M I C A L  AND P H Y S I O L O G I C A L  SEX D I F F E R E N C E S  AND 
CONTROL OF DEVELOPMENT I N  D I O E C I O U S  P L A N T S  
T T - 6 8 - 5 0 4 5 3 - P T - 2  N 6 9 - 3 2 5 9 4  

THERMOREGULATION 
H E A T  P I P E  D E V I C E S  A P P L I E D  10 R A D I A T I V E  BODY H E A T  
TRANSFER I N  SPACE S U I T  TEMPERATURE CONTROL 

C O M P A R A T I V E  P H Y S I O L O G I C A L  A N A L Y S I S  OF B L O C K I N G  
P R O T E C T I V E  AND A D A P T I V E  R E A C T I O N S  TO EXTERNAL 
A I R  C O O L I N G  OF DOGS AND A L B I N O  RATS 

N 6 9 - 3 2 0 9 5  

THORAX 
C O M P E N S A T I V E  A O A P T A T I O N A L  R E A C T I O N S  T O  
WEIGHTLESSNESSs D I S C U S S I N G  BLOOD S U P P L Y  TO THORAX 
AREA, E X T E R N A L  R E S P I R A T I O N ,  GAS EXCHANGE AND 
ENERGY L O S S  D U R I N G  P A R A B O L l C  AND O R B I T A L  F L  I G H T S  

A 6 9 - 3 3 3 8 4  

TIME DEPENDENCE 
D I U R N A L  P E R I O D I C I T Y  OF P H Y S I O L O G I C A L  F U N C T I O N S  OF 
F L I G H T  CREWS F L Y I N G  THROUGH S E V E R A L  T I M E  ZONES 
FOUND TO CORRESPOND T O  T I M E  ZONE OF PERMANENT 
R E S I D E N C E  A 6 9 - 3 2 9 3 5  

TESSUES ( B I O L O G Y )  
ANALOG COMPUTERS FOR DECOMPRESSION SCHEDULE 
A N A L Y S I S  O P T I M I Z A T I O N t  AND I N E R T  GAS T I S S U E  
PROF1 L E S  
A D - 6 8 6 0 3 3  N 6 9 - 3 2 5 7 1  

TOLERANCES (PHYSIOLOGY)  
HUMAN P H Y S I O L O G I C A L  TOLERANCE TO TRANSVERSE G 
L O A D I N G  P R E  AND POST M O U N T A I N  R E S I D E N C E  
A D A P T A T I O N  N 6 9 - 3 2 1 3 4  

P H Y S I O L O G I C A L  C O N D I T I O N I N G  TO H Y P O X I A  I N  PRESSURE 
CHAMBERS UNDER TRANSVERSE G L O A D I N G  

N 6 9 - 3 2 1 3 5  

A L T I T U O E  AND ACUTE H Y P O X I A  TOLERANCE I N  M O U N T A I N  
C L I M B E R S  AND CONTROL GROUP BY PRESSURE CHAMBER 
A C C L I M A T I Z A T I O N  N 6 9 - 3 2 1 3 6  

COMPARING F I R S T  AND SECOND L E T T E R  CODES AND NO 
COLOR CODE C O N D I T I O N  A 6 9 - 3 4 0 0 4  H I G H  A L T I T U D E  A D A P T A T I O N  OF M O U N T A I N  R E S I D E N T S  ON 

ACUTE H Y P O X I A r  H I G H  TEMPERATUREr  A N 0  V E S T I B U L A R  
T A S K S  I R R I T A T I O N  T O L E R A T I O N  N 6 9 - 3 2 1 3 7  

C O M P A R A T I V E  SPEEDS A N 0  V A R I A B I L I T Y  O F  M O T I O N  OF 
F I N G E R S  OF MAN N 6 9 - 3 2 0 5 2  ACUTE H Y P O X I A  TOLERANCE OF C O N D I T I O N E D  M O U N T A I N  

C L I M B E R S  ON REPEATED T R I P S  N 6 9 - 3 2 1 3 8  



T O X I C  HAZARDS S U B J E C T  I N D E X  

H Y P E R O X I A .  H Y P E R C A P N I A .  A N 0  H I G H  TEMPERATURE A D - 6 8 6 0 2 4  N 6 9 - 3 2 5 7 0  
TOLERANCE OF LOW ATMOSPHERIC PRESSURE ADAPTED 
M I C E  N 6 9 - 3 2 1 3 9  D I V E R  A D A P T A T I O N  TO UNDERWATER S I Z E  A N 0  D I S T A N C E  

H Y P O C A P N I A  TOLERANCE I N  H I G H  A L T I T U D E  C O N D I T I O N E D  
M O U N T A I N  C L I M B E R S  AND CONTROL GROUP 

N 6 9 - 3 2 1 4 0  

TOLERANCE OF W H I T E  R A T S  AND M I C E  TO H Y P O X I A  AFTER 
C O N O I T I O N I N G  T O  P H Y S I C A L  LOAOS UNOER H I G H  
A L T I T U D E  C O N D I T I O N S  N 6 9 - 3 2 1 4 1  

E F F E C T  OF PRDLONGEO S T A Y  UNDER C O N D I T I O N S  O F  
LOWERED B A R O M E T R I C  PRESSURE ON TOLERANCE O F  G- 
LOAOS T O  W H I T E  MICE,  RATS AND G U I N E A  P I G S  

N 6 9 - 3 2 1 4 3  

D I S T O R T I O N S  
A D - 6 8 4 8 7 1  

UPPER ATMOSPHERE 
D E S I G N  A N 0  DEVELOPMENT O F  P O L I S H  S O U N D I N G  ROCKETS 
FOR UPPER ATMOSPHERE MEASUREMENTS 
J P R S - 4 8 4 5 1  N 6 9 - 3 3 1 9 0  

U R I N A L Y S I S  
B I O S A T E L L I T E  U R I N A L Y S I S  INSTRUMENT T E S T I N G  FOR 
C A L C I U M ,  C R E A T I N E .  A N 0  C R E A T I N I N E  
N A S A - C R - 1 0 3 4 2 0  N 6 9 - 3 1 9 2 2  

U R I N E  
I N T E R R U P T E D  S T A Y  I N  R A R E F I E D  ATMOSPHERE D N  U R I N E  E X C R E T I O N  F O L L O W I N G  WATER L O A D  I N  M A L E  
TOLERANCE OF RATS TO TRANVERSE G-LOADS SUBJECTS EXPOSED TO NORMAL, HOT/ORY AND 

N 6 9 - 3 2 1 4 4  COMFORTABLE/ORY ENVIRONMENT A P P L I E D  T O  A I R L I N E  
CREWS A 6 9 - 3 3 1 8 2  

A O A P T A T I O N  TO C O N O I T I O N S  O F  CHANGED GASEOUS 
ENVIRONMENT ON TOLERANCE TO G-LOADS ON W H I T E  ATMOSPHERIC P O L L U T I O N  OF P R E S S U R I Z E D  SPACECRAFT 
M I C E  AND RATS N 6 9 - 3 2 1 4 5  C A B I N S  B Y  T O X I C  GASES FROM F R E S H  U R I N E  AND U R I N E  

PRESERVED I N  CLOSED C O N T A I N E R S  N 6 9 - 3 2 0 9 2  
S U B C O R T I C A L  F O R M A T I O N S  I N  DEVELOPMENT OF 
A O A P T A T I O N  T O  OXYGEN D E F I C I E N C Y  I N  W H I T E  M I C E  

N 6 9 - 3 2 1 4 9  
VACUUM CHAMBERS 

v 
A N T I O X I D A N T  E F F E C T  ON TOLERANCES O F  B R A I N  I N  R A T S  L E G  VOLUME CHANGES I N  RESPONSE T O  LOWER BODY 
A N 0  M I C E  UNDER H Y P O X I A  N 6 9 - 3 2 1 5 7  N E G A T I V E  PRESSURE DUE T O  BLOOD R E D I S T R I B U T I O N  

A 6 9 - 3 3 1 7 1  
T O X I C  HAZARDS 

OXYGEN AND V I T A M I N S  FOR R E D U C I N G  CARBON D I O X I D E  V A L S A L V A  E X E R C I S E  
T O X I C I T Y  I N  M I C E  N 6 9 - 3 2 0 7 3  V A L S A L V A  MANEUVER PRODUCED ABRUPT ONSET O F  P T O S I S  

ATMOSPHERIC P O L L U T I O N  OF P R E S S U R I Z E D  SPACECRAFT 
A N 0  P R O P T O S I S  C A U S E 0  BY E T H M O I O A L  A I R  C E L L  
RUPTURE, D I S C U S S I N G  E T I O L O G I E S  A 6 9 - 3 3 1 8 6  

C A B I N S  BY T O X I C  GASES FROM FRESH U R I N E  A N 0  U R I N E  
PRESERVED I N  CLOSED C O N T A I N E R S  N 6 9 - 3 2 0 9 2  VASCULAR SYSTEM 

FLOW MECHANICS A P P L I C A T I O N S  T O  M E D I C I N E *  
T R A C E  CONTAMINANTS D I S C U S S I N G  VASCULAR AND T E C H N I C A L  SYSTEMS AND 

B I O T E C H N O L O G I C A L  REQUIREMENTS FOR L I F E  SUPPORT MEASURING E Q U I P M E N T  A D A P T A T I O N  TO HUMAN ORGANISMS 
SYSTEMS A 6 9 - 3 3 7 7 1  
N A S A - C R - 1 0 3 6 3 0  N 6 9 - 3 2 5 0 4  

I N T R A V A S C U L A R  PRESSURE AND SOUND MEASURED I N  
T R A C K I N G  ( P O S I T I O N )  A N E S T H E T I Z E D  DOGS AND HUMANS U S I N G  F I B E R O P T I C  

V E L O C I T Y  CONTROL I N  MANUAL T R A C K I N G  MOVEMENTS OF PRESSURE CATHETER A 6 9 - 3 4 1 7 2  
MAN 
P B - 1 8 2 4 0 6 T  N 6 9 - 3 2 3 8 5  VEGETABLES 

P H O T O S Y N T H E S I S  A N 0  R E S P I R A T I O N  R A T E  I N  V E G E T A B L E S  
TRANSFORMATIONS (MATHEMATICS)  I N  CONTROLLED TEMPERATURE. H U M I D I T Y I  I L L U M I N A T I O N  

T R A N S F O R M A T I O N  ALGORITHMS FOR D A T A  R E D U C T I O N  I N  L E V E L S ,  CARBON D I O X I D E  AND OXYGEN CONTENTS 
P A T T E R N  R E C O G N I T I O N S  A 6 9 - 3 2 9 3 3  
A D - 6 8 5 8 1 0  N 6 9 - 3 2 3 9 9  

V E G E T A T I O N  
T R A N S P L A N T A T I O N  CARROT P L A N T S  GROWING D U R I N G  3 7 4  DAYS I N  CONVEYER 

T R A N S P L A N T  O F  BONE MARROW FOR BLOOD P R O D U C T I O N  T Y P E  AEROPDNIC ASSEMBLY. N O T I N G  Y I E L D  AND 
A F T E R  R A D I A T I O N  EXPOSURE 
N L L - M - 7 4 2 5 - / 5 8 2 8 . 4 F /  

MORPHOLOGICAL F E A T U R E S  
N 6 9 - 3 2 6 0 4  

V E L O C I T Y  
TRANSPORT THEORY C O M P A R A T I V E  SPEEDS AND V A R I A B I L I T Y  O F  M O T I O N  OF 

E L E C T R O N  TRANSPORT I N I T I A T E D  BY R A D I A N T  ENERGY F I N G E R S  O F  MAN N 6 9 - 3 2 0 5 2  
A B S O R P T I O N  OR B Y  R E O U C I N G  S U I T A B L E  ELECTRON 
ACCEPTOR AS SOURCE OF ENERGY FOR E X T R A T E R R E S T R I A L  V E L O C I T Y  CONTROL I N  MANUAL T R A C K I N G  MOVEMENTS O F  
L I F E  A 6 9 - 3 2 9 7 3  MAN 

P B - 1 8 2 4 0 6 T  N 6 9 - 3 2 3 8 5  

u V E N T R A L  S E C T I O N S  
U.S.S.R. VENTROMEDIAL H Y P O T H A L A M I C  / VMH/ L E S I O N S .  BODY 

A D A P T A T I O N  T O  H Y P O X I A .  A C C L I M A T I Z A T I O N I  AND W E I G H T  A N 0  FOOD CONSUMPTION CHANGES I N  MALE AND 
C O N D I T I O N I N G  I N  HUMAN AND A N I M A L  S U B J E C T S  FROM F E M A L E  R A T S *  O B S E R V I N G  D I F F E R E N T I A L  E F F E C T S  

SPACE B I O L O G Y  C O L L E C T I O N  A 6 9 - 3 3 7 5 6  
N A S A - T T - F - 5 8 0  N 6 9 - 3 2 1 3 1  

S O V I E T  BLOC RESEARCH ON P R E V E N T I O N  O F  M I C R O B I A L  
D E G R A D A T I O N  O F  EQUIPMENT AND M A T E R I A L S .  
B I B L I O G R A P H Y  
A T O - 6 9 - 4 1  

U L T R A V I O L E T  SPECTRA 

V E R B A L  C O M M U N I C A T I O N  
S I M U L A T I O N  S T U D I E S  OF C O M M U N I C A T I O N  B E H A V I O R  UNOER 
STRESS - PHASE ONE AND TWO 

V E R T I C A L  P E R C E P T I O N  
SOME ASPECTS OF SENSORY SYSTEMS AS A P P L I E D  TO 

L I G N I N  PRESEYCE I N  NEW Z E A L A N D  MOSS GAMETOPHYTES PROBLEMS OF SPACE P H Y S I O L O G Y  N 6 9 - 3 2 0 4 6  
OBSERVED FOR C H A R A C T E R I S T I C  COLOR R E A C T I O N  AND U V  
SPECTRA,  N O T I N G  CONTRAST W I T H  NORTH TEMPERATE V E R T I G O  
S P E C 1  ES A 6 9 - 3 4 1 7 6  P A I N T E D  H E L I C O P T E R  ROTOR B L A D E S  R U L E D  OUT AS CAUSE 

O F  F L I C K E R  I N D U C E D  V E R T I G O ,  R E P O R T I N G  P I L O T S  
UNDERWATER T E S T S  P S Y C H O P H Y S I O L O G I C A L  RESPONSES T O  F O R M A T I O N  F L Y I N G  

E N V I R O N M E N T A L  S I M U L A T I O N  OF I N C R E A S E D  A M B I E N T  A 6 9 - 3 3 1 7 5  
PRESSURE FOR HUMAN UNOERWATER PERFORMANCE 
TESTING CONFLICT IN SENSORY 'SIGNALS CAUSES DISORIENTATION~ 



S U B J E C T  I N D E X  WEIGHT A N A L Y S I S  

V E R T I G O  A N 0  M O T I O N  S I C K N E S S  
FAA-AM-68-28-PT-10  

V E S T I B U L A R  T E S T S  
V E S T I B U L A R  R E A C T I O N S  I N  R A T S  UNOER HYPOTHERMAL 
C O N D I T I O N S  B Y  MEASURING POSTROTATORY NYSTAGMUS 
B E A T S  NUMBER AND OURATIONI  R E S P I R A T I O N  R A T E S  AND 
R E C T A L  TEMPERATURE A 6 9 - 3 2 9 3 4  

O I P H E N I O O L  A N 0  PROCHLORPERAZINE E F F E C T  ON HUMAN 
S E M I C I R C U L A R  C A N A L  F U N C T I O N v  N O T I N G  F A I L U R E  O F  
DRUG TO A L T E R  V E S T I B U L A R  RESPONSES 

H E A D  MOVEMENTS CONTROLLED FOR R A P I D  V E S T I B U L A R  
A O A P T A T I O N  I N  SLOW R O T A T I O N  ROOM / S R R l t  
P R E V E N T I N G  M O T I O N  S I C K N E S S  A 6 9 - 3 3 1 7 8  

H I G H  A L T I T U D E  A O A P T A T I O N  OF M O U N T A I N  R E S I D E N T S  ON 
ACUTE HYPOXIA.  H I G H  TEMPERATURE, A N 0  V E S T I B U L A R  
I R R I T A T I O N  T O L E R A T I O N  N 6 9 - 3 2 1 3 7  

V I A B I L I T Y  
S T A B I L I T Y  O I F F E R E N C E S  BETWEEN E N T E R I C  A N 0  
RESPIRATORY VIRUSES IN S P A C E  FLIGHT FOODS 
D E T E R M I N E D  B Y  CULTURE T E C H N I Q U E S  
N A S A - C R - 1 0 1 8 3 8  N 6 9 - 3 3 0 1 0  

V I B R A T I O N  E F F E C T S  
M E C H A N I C A L  V I B R A T I O N  E F F E C T S  ON HUMAN O P E R A T I O N  
OF V A R I O U S  D E C I M A L  I N P U T  D E V I C E S  

A 6 9 - 3 4 0 1 0  

E F F E C T S  O F  V I E R A T I O N  AND L I N E A R  A C C E L E R A T I O N  ON 
F I S H  N 6 9 - 3 2 1 0 4  

V I B R A T I O N  T E S T S  
C E N T R A L  NERVOUS SYSTEM RESPONSES TO I O N I Z I N G  
R A D I A T I O N ,  DOSAGE, A N 0  V I B R A T I O N  E F F E C T S  I N  
SPACE F L I G H T  
J P R S - 4 8 4 3 9  N 6 9 - 3 2 4 7 1  

V I R U S E S  
S T A B I L I T Y  O I F F E R E N C E S  BETWEEN E N T E R I C  A N 0  
R E S P I R A T O R Y  V I R U S E S  I N  SPACE F L I G H T  FOODS 
D E T E R M I N E D  B Y  CULTURE T E C H N I Q U E S  

V I S I O N  
B I O L O G I C A L  A P P L I C A T I O N S  A N 0  E F F E C T  O F  O P T I C A L  
MASERS 
A D - 6 8 5 8 7 2  N 6 9 - 3 1 8 0 6  

V I S U A L  ACCOMMODATION 
OCULOGRAVIC I L L U S I O N S  A R I S I N G  AS R E S U L T  O F  
AFFERENT I M P U L S E S  FROM RECEPTORS DUE TO G R A V I T Y  
CHANGES N 6 9 - 3 2 0 5 7  

V I S U A L  A C U I T Y  
APPARATUS FOR I N V E S T I G A T I O N  O F  E F F E C T S  OF L A T E R A L  
GLARE ON C E N T R A L  V I S U A L  A C U I T Y  
N A S A - T T - F - 1 2 4 3 9  N 6 9 - 3 2 8 1 2  

V I S U A L  A I D S  
LOW COST P I L O T  P R O X I M I T Y  WARNING INSTRUMENTI  
O I S C U S S I N G  O E S I G N  I N F L U E N C E S  OF XE STROBE 
L I G H T S ,  ATMOSPHERIC R A D I A T I O N  T R A N S M I S S I O N  
C H A R A C T E R I S T I C S  AN0 D E T E C T I O N  C O N S I O E R A T I O N S  

A 6 9 - 3 4 1 0 3  

V I S U A L  D I S C R I M I N A T I O N  
D I G I T A L  S I M U L A T I O N  OF B I O L O G I C A L  MODEL FOR V I S U A L  
I M A G E S  C L A S S I F I C A T I O N  D E R I V E D  FROM HUMAN V I S U A L  
SYSTEM ASPECTS A 6 9 - 3 4 0 9 4  

V I S U A L  P E R C E P T I O N  
V I S U A L  P E R C E P T I O N  OF T H R E E  D I M E N S I O N A L  O B J E C T S  
UNOER S I M U L A T E D  SOLAR I L L U H I N A T I O N  I N  SPACE 
C O N S I D E R E D  I N  R E L A T I O N  TO MANNED S P A C E F L I G H T  
MANEUVERS A 6 9 - 3 3 1 7 4  

C O R T I C A L  AUDITORY-EVOKED RESPONSE O U R I N G  E Y E '  
MOVEMENT I N  CATS, O I S C U S S I N G  R E L A T I O N  TO CENTRAL 
MECHANISM A 6 9 - 3 4 1 7 1  

SOME ASPECTS O F  SENSORY SYSTEMS AS A P P L I E O  TO 
PROBLEMS OF SPACE P H Y S I O L O G Y  N 6 9 - 3 2 0 4 6  

V I S U A L  T R A C K I N G  S T U O I E S  FOR TRANSFER E F F E C T S  I N  

O I S P L A C E M E N T  P R I S M  A O A P T A T I O N  
A D - 6 8 7 1 3 9  N 6 9 - 3 2 8 7 9  

I M A G E  ENHANCEMENT T E C H N I Q U E S  BY I N F O R M A T I O N  
TRANSFERRED TO HUMAN V I S U A L  SYSTEM 
A D - 6 8 6 4 8 2  N 6 9 - 3 2 9 5 7  

V I S U A L  TASKS 
CONTINUOUS A N 0  I N T E R M I T T E N T  N O I S E  E F F E C T S  O N  
A U D I O V I S U A L  C H E C K I N G  T A S K  PERFORMING S U B J E C T S ,  
C O N S I D E R I N G  O M I S S I O N  ERRORS A 6 9 - 3 4 0 0 9  

V I S U A L  T R A C K I N G  S T U O I E S  FOR TRANSFER E F F E C T S  I N  
O I S P L A C E M E N T  P R I S M  A O A P T A T I O N  
A D - 6 8 7 1 3 9  N 6 9 - 3 2 8 7 9  

V O I C E  C O M H U N I C A T I O N  
H E  SPEECH PROCESSOR F O R  AEROSPACE A P P L I C A T I O N S .  
O I S C U S S I N G  H E  S P E E C H  D I S T O R T I O N  NATURE 

A 6 9 - 3 4 0 9 5  

VOSKHOD MANNED S P A C E C R A F T  
P H Y S I O L O G I C A L  H Y G I E N I C  E V A L U A T I O N  O F  T H E  
L I F E - S U P P O R T  SYSTEMS OF VOSTOK A N 0  VOSKHOO 
SPACECRAFT N 6 9 - 3 2 0 5 9  

VOSTOK SPACECRAFT 
P H Y S I O L O G I C A L  H Y G I E N I C  E V A L U A T I O N  OF T H E  
L I F E - S U P P O R T  SYSTEMS O F  VOSTOK AND VOSKHOO 
SPACECRAFT N 6 9 - 3 2 0 5 9  

WARNING SYSTEMS 
LOW COST P I L O T  P R O X I M I T Y  WARNING INSTRUMENT,  
O I S C U S S I N G  D E S I G N  I N F L U E N C E S  O F  XE STROBE 
L I G H T S ,  ATMOSPHERIC R A D I A T I O N  T R A N S M I S S I O N  
C H A R A C T E R I S T I C S  AND D E T E C T I O N  C O N S I O E R A T I O N S  

A 6 9 - 3 4 1 0 3  

H A S H I N G  
HUMAN S K I N  C O N D I T I O N  F O L L O W I N G  PROLONGED 
R E S T R I C T I O N  ON WASHING N 6 9 - 3 2 0 8 8  

WASTE D I S P O S A L  
P R E S E R V A T I O N  O F  F E C E S  O U R I N G  S P A C E F L I G H T  BY 
COPPER A N 0  S I L V E R  COMPOUNDS N 6 9 - 3 2 0 9 3  

H A S T E  U T I L I Z A T I O N  
SPACECREW WATER S U P P L I E S  B A S E D  ON P H Y S I C O - C H E M I C A L  
R E G E N E R A T I O N  OF HUMAN WASTE PRODUCTS 

N 6 9 - 3 2 0 8 5  

HATER 
R E G E N E R A T I O N  OF A I R  A N 0  WATER B Y  H I G H E R  P L A N T S  I N  
CLOSED SPACE N 6 9 - 3 2 1 0 6  

HATER D E P R I V A T I O N  
ELECTRODE S T I M U L A T E D  H Y P O T H A L A M I C  D R I N K I N G  I N  R A T S  
COMPARED W I T H  D R I N K I N G  I N D U C E D  B Y  WATER 
D E P R I V A T I O N l  N O T I N G  D I F F E R E N C E  I N  CONSUMPTION 

A 6 9 - 3 3 7 5 0  

WATER L O S S  
U R I N E  E X C R E T I O N  F O L L O W I N G  WATER L O A D  I N  M A L E  
SUBJECTS EXPOSED TO NORMAL, HOT/ORY A N 0  
COMFORThBLE/ORY ENVIRONMENT A P P L I E D  T O  A I R L I N E  
CREWS A 6 9 - 3 3 1 8 2  

HATER R E C L A M A T I O N  
B I O T E C H N O L O G I C A L  REQUIREMENTS FOR L I F E  SUPPORT 
SYSTEMS 
N A S A - C R - 1 0 3 6 3 0  N 6 9 - 3 2 5 0 4  

WATER VAPOR 
WATER VAPOR C O N D E N S A T I O N  FROM SPACECRAFT C A B I N  
ATMOSPHERES FOR D R I N K I N G  PURPOSES 

N 6 9 - 3 2 0 8 6  

W E I G H T  (MASS) 
E F F E C T  OF FOOD S U P P L Y  ON GROWTH OF T I L A P I A  
MOSSAMBICA P E T E R S  N 6 9 - 3 2 1 0 2  

E F F E C T  OF WEIGHT ON D I F F I C U L T I E S  E X P E R I E N C E D  
W I T H  WEARING OF B R E A T H I N G  APPARATUS 
NLL-SMRE-TRANS-5658-/8313.4/ N 6 9 - 3 2 7 6 8  

WEIGHT A N A L Y S I S  
P A R A M E T R I C  THERMAL CONTROL WEIGHT A N 0  POWER 



W E I G H T L E S S N E S S  S U B J E C T  I N D E X  

REQUIREMENTS FOR SPACECRAFT L I F E  SUPPORT SYSTEMS, 
C O N S I D E R I N G  NUMBER OF C A B I N S I  CREW A C T I V I T Y I  
H E A T I N G ,  C O O L I N G  AND R E G E N E R A T I O N  
A I A A  PAPER 6 9 - 6 2 1  A 6 9 - 3 3 3 0 5  

W E I G H T L E S S N E S S  
HUMAN M O T I O N  C O O R D I N A T I O N  UNOER A C C E L E R A T I O N  
FOLLOWED BY WEIGHTLESSNESS O U R I N G  J E T  F L I G H T S  
ALONG K E P L E R I A N  O R B I T S ,  D I S C U S S I N G  I N I T I A L  
D I S T U R B A N C E  AND SUBSEQUENT S U B S I D I N G  

A 6 9 - 3 2 9 3 8  

BEOREST AS ANALOG OF WEIGHTLESSNESSI  E V A L U A T I N G  
R O L E  OF EXTRAVASCULAR D E H Y D R A T I O N  I N  
POSTRECUMBENCY O R T H O S T A T I S M  A 6 9 - 3 3 1 7 9  

PULMONARY MECHANICS O U R I N G  ZERO G R A V I T Y  MANEUVERS* 
N O T I N G  DECREASE I N  FLOW R A T E  AND I N C R E A S E  I N  
E X P I R A T I O N  T I M E  WITHOUT DECREASE I N  V I T A L  C A P A C I T Y  

A 6 9 - 3 3 1 8 1  

C D M P E N S A T I V E  A D A P T A T I O N A L  R E A C T I O N S  T O  
W E I G H T L E S S N E S S r  D I S C U S S I N G  BLOOD S U P P L Y  TO THORAX 
AREA. E X T E R N A L  R E S P I R A T I O N ,  GAS EXCHANGE A N 0  
ENERGY LOSS O U R I N G  P A R A B O L I C  A N 0  O R B I T A L  F L I G H T S  

A 6 9 - 3 3 3 8 4  

HAND MOVEMENTS I N  HATER ENVIROMENT,  
W E I G H T L E S S N E S S  A N 0  NORMAL G R A V I T Y  C D N O I T I O N S I  
D I S C U S S I N G  I N N E R  C O O R D I N A T I V E  STRUCTURE A N 0  
MUSCULAR E F F O R T S  A 6 9 - 3 3 3 8 5  

COMPENSATORY R E A C T I O N S  TO PROLONGED WEIGHTLESSNESS 
I N  HUMAN AND A N I M A L  ORGANISMS E M P H A S I Z I N G  BLOOD 
C I R C U L A T I O N p  HEART, M E T A B O L I S M t  D I G E S T I V E  AND 
NERVOUS SYSTEMS A 6 9 - 3 3 5 7 7  

B I O S A T E L L I T E  E X P E R I M E N T A L  D E S I G N  AND M I S S I O N  
P L A N N I N G  T O  D E T E R M I N E  WEIGHTLESSNESS A N 0  
R A D I A T I O N  E F F E C T S  ON B I O L O G I C A L  S P E C I M E N S  
N A S A - C R - 7 3 3 4 7  N 6 9 - 3 1 9 4 5  

B I O M E C H A N I C S  OF ELEMENTARY HUMAN M O T I O N  UNOER 
W E I G H T L E S S N E S S  N 6 9 - 3 2 0 5 4  

M A I N T E N A N C E  OF G I V E N  S T A T I C  FORCE BY HUMANS O U R I N G  
G R A V I T Y  CHANGES ON PARABOLA OF W E I G H T L E S S N E S S  

N 6 9 - 3 2 0 5 6  

O C U L D G R A V I C  I L L U S I O N S  A R I S I N G  AS R E S U L T  O F  
AFFERENT I M P U L S E S  FROM RECEPTORS DUE TO G R A V I T Y  
CHANGES N 6 9 - 3 2 0 5 7  

O P T I C A L  I L L U S I O N S  I N  MAN OURING W E I G H T L E S S N E S S  
W I T H  C O R I O L I S  AND ANGULAR A C C E L E R A T I O N  

N 6 9 - 3 2 0 5 8  

PROBLEMS I N  E X T R A V E H I C U L A R  A C T I V I T Y I  A N 0  COSMONAUT 
T R A I N I N G  FOR SOYUZ PRDGRAM 

WORK C A P A C I T Y  
E F F E C T  OF WEIGHT ON D I F F I C U L T I E S  E X P E R I E N C E D  
W I T H  WEARING OF B R E A T H I N G  APPARATUS 
NLL-SMRE-TRANS-5658-/8313.4/ N 6 9 - 3 2 7 6 8  

WORK-REST C Y C L E  
C A R D I O V A S C U L A R  SYSTEM, NEUROMUSCULAR A C T I V I T Y  AND 
MENTAL F I T N E S S  OF S U B J E C T S  PERFORMING P H Y S I C A L  AND 
MENTAL ASSIGNMENTS W I T H  P R E S C R I B E D  WORK-REST 
SCHEDULE D U R I N G  CONFINEMENT A 6 9 - 3 2 9 3 6  

X R A Y  I R R A D I A T I O N  
X 

X I R R A D I A T I O N  A N 0  TEMPERATURE E F F E C T S  ON FLOUR 
B E E T L E  / T R I B O L I U M  CONFUSUM/ PUPAE. N O T I N G  WING 
A B N O R M A L I T I E S  A N 0  P U P A L  STAGE D U R A T I O N  

A 6 9 - 3 3 7 4 8  

R A D I O P R O T E C T I V E  P R O P E R T I E S  OF SOME H E T E R O C Y C L I C  
NITROGENOUS COMPOUNDS A G A I N S T  S P E C T R A L  
M O D I F I C A T I O N S  I N  HEMOGLOBIN OF X I R R A C I A T E D  
M I C E  
C E A - R - 3 6 8 8  N 6 9 - 3 2 5 8 6  



Corporate Source Index 
AEROSPACE MEDICINE AND BIOLOGY / a c o n t i n u i n g  b i b l i o g r a p h ~ j  O C T O B E R  1969 

Typical Corporate Source Index Listing 

SCALE PRESSURE CHAMBERS N 6 9 - 3 2 1 3 2  
AFROSPACE M E O I C A L  O I V .  AEROSPACE M E D I C A L  7 1 
RESEARCH LABS. / 6 5 7 0 T H / r  WRIGHT-PATTERSON A& P R E F L I G H T  A C C L I M A T I Z A T I O N  BY H I G H  A L T I T U D E  
OHIO.  M O U N T A I N  R E S I D E N C E  FOR ASTRONAUTS R E S I S T A N C E  TO 

E F F E C T S  ON HUMAN G LOADS N 6 9 - 3 2 1 3 3  

l N 6 9 - 2 1 1 1 0 1  HUMAN P H Y S I O L O G I C A L  TOLERANCE TO TRANSVERSE G 
L O A D I N G  PRE AND POST M O U N T A I N  R E S I O E N C E  

t A D A P T A T I O N  N 6 9 - 3 2 1 3 4  

P H Y S I O L O G I C A L  C O N O I T I O N I N G  TO H Y P O X I A  I N  PRESSURE 
CHAMBERS UNOER TRANSVERSE G L O A D I N G  

N 6 9 - 3 2 1 3 5  

The Notat~on of Content (NOC). rather than the t ~ t l e  o f  the document. 1s used 
t o  provtde a more evact descr~ptlon of the sub~ect  matter The NASA or A lAA  ALTXTUOE AN0 ACUTE H Y P O X I A  TOLERANCE I N  M O U N T A I N  

accesston number ,s ~n:luded In each entry to asstst the user In locatlng the 
C L I M B E R S  AND CONTROL GROUP BY PRESSURE CHAMBER 

abstract In  the abst-sct section of thls supplement If  appl~cable. a report number 
A C C L I M A T I Z A T I O N  N 6 9 - 3 2 1 3 6  

IS also ~nc luded as an a ~ d  ~n ~denttfytng the document 

AEROSPACE M E O I C A L  RESEARCH LABS., 
WRIGHT-PATTERSON AFB. OHIO. 

P R I N C I P L E S  OF BOYLE LAW EMERGENCY PRESSURE S U I T  
AN0 A P P L I C A T I O N  
A D - 6 8 5 7 2 0  N 6 9 - 3 1 9 6 7  

HUMAN PERFORMANCE ERROR M A T H E M A T I C A L  MODELS FOR 
SYSTEM R E L I A B I L I T Y  A N A L Y S I S  
A D - 6 8 7 0 8 4  N 6 9 - 3 2 9 9 8  

I N T E R S P I K E  I N T E R V A L  H I S T O G R A M  D E R I V E D  FROM S P I K E  
OCCURRENCE H I S T O G R A M  OF NEURONAL S P I K E  OATA 
A D - 6 8 7 0 8 3  N 6 9 - 3 3 0 9 4  

A I R  FORCE CAMBRIDGE RESEARCH LABS., BEDFORDt  
MASS. 

N O N L I N E A R  CROSS S P E C T R A L  A N A L Y S I S  AND P A T T E R Y  
R E C O G N I T I O N  
A D - 6 8 7 0 8 5  N 6 9 - 3 2 7 2 7  

A I R  FORCE SYSTEMS CONHAND, WRIGHT- 
P A T T E R S O N  AFBI OHIO. 

HANDBOOK ON R A O I A T I O N  S A F E T Y  FACTORS I N  P L A N T S  A N 0  
I N S T I T U T I O N S  H A N D L I N G  R A O I O A C T I V E  SUBSTANCES 
AD-68 5 9 9 7  N 6 9 - 3 2 6 5 4  

ARMED FORCES R A D I O B I O L O G Y  RESEARCH INST.. 
B E T H E S O A t  MO. 

E F F E C T S  O F  PROLONGED H Y P O X I A  EXPOSURE ON R A O I A T I O N  
S E N S I T I V I T Y  I N  M I C E  
A D - 6 8 6 0 5 7  N 6 9 - 3 2 6 5 9  

ARMY F O R E I G N  S C I E N C E  AND TECHNOLOGY CENTER, 
W A S H I N G T O N t  01 C. 

MICROORGANISM Q U A N T I T A T I V E  D E T E R M I N A T I O N  I N  M I L K  
PRODUCTS A N 0  OTHER SUBSTANCES 
A D - 6 8 6 1 4 2  N 6 9 - 3 2 7 5 1  

AUTONETICS.  ANAHEIM, C A L I F .  
TRANSFORMATION ALGORITHMS FOR OATA R E D U C T I O N  I N  
P A T T E R N  R E C O G N I T I O N S  
A D - 6 8 5 8 1 0  N 6 9 - 3 2 3 9 9  

A Z T E C  SCHOOL OF LANGUAGES, 1NC.r MAYNARD, 
MASS. 

A O A P T A T I O N  T O  HYPOXIA.  A C C L I M A T I Z A T I O N I  AND 
C O N D I T I O N I N G  I N  HUMAN A N 0  A N I M A L  S U B J E C T S  FROM 

SPACE B I O L O G Y  C O L L E C T I O N  
NASA-TT-F-580 N 6 9 - 3 2 1 3 1  

H I G H  A L T I T U O E  A C C L I M A T I Z A T I O N  T R A I N I N G  I N  LARGE 

H I G H  A L T I T U O E  A O A P T A T I O N  OF M O U N T A I N  R E S I D E N T S  ON 
ACUTE H Y P O X I A .  H I G H  TEMPERATURE, AND V E S T I B U L A R  
I R R I T A T I O N  T O L E R A T I O N  N 6 9 - 3 2 1 3 7  

ACUTE H Y P O X I A  TOLERANCE OF C O N O I T I O N E O  M O U N T A I N  
C L I M B E R S  ON R E P E A T E D  T R I P S  N 6 9 - 3 2 1 3 8  

H Y P E R O X I A r  H Y P E R C A P N I A ,  AND H I G H  TEMPERATURE 
TOLERANCE OF LOW ATMOSPHERIC PRESSURE ADAPTED 
M I C E  N 6 9 - 3 2 1 3 9  

H Y P O C A P N I A  TOLERANCE I N  H I G H  A L T I T U O E  C O N O I T I O N E O  
MOUNTAIN C L I M B E R S  A N 0  CONTROL GROUP 

N 6 9 - 3 2 1 4 0  

TOLERANCE OF W H I T E  RATS AND M I C E  TO H Y P O X I A  AFTER 
C O N O I T I O N I N G  TO P H Y S I C A L  LOAOS UNOER H I G H  
A L T I T U D E  C O N D I T I O N S  N 6 9 - 3 2 1 4 1  

C O N O I T I O N I N G  E F F E C T S  OF P H Y S I C A L  LOADS AND 
A O A P T A T I O N  TO H Y P O X I C  H Y P O X I A  
M I D D L E  A L T I T U O E  

W H I T E  RATS AT 
N 6  9 - 3 2 1 4 2  

E F F E C T  O F  PROLONGED STAY UNOER C O N O I T I O N S  O F  
LOWERED BAROMETRIC PRESSURE ON TOLERANCE OF G- 
L O A O S  TO W H I T E  M I C E ,  R A T S  A N 0  G U I N E A  P I G S  

N 6 9 - 3 2  1 4 3  

I N T E R R U P T E D  S T A Y  I N  R A R E F I E D  ATMOSPHERE ON 
TOLERANCE OF R A T S  T O  TRANVERSE G-LOADS 

N 6 9 - 3 2 1 4 4  

A O A P T A T I O N  TO C O N O I T I O N S  OF CHANGED GASEOUS 
ENVIRONMENT ON TOLERANCE T O  G-LOADS ON W H I T E  
M I C E  AN0 RATS N 6 9 - 3 2 1 4 5  

E F F E C T I V E N E S S  OF D I F F E R E N T  SCHEDULES OF A O A P T A T I O N  
TO H Y P O X I A  ON W H I T E  M I C E  A N 0  RATS 

N 6 9 - 3 2 1 4 6  

P H Y S I O L O G I C A L  A N 0  MORPHOLOGICAL EFFECTS OF H Y P O X I A  
ON D E F E N S E  MECHANISMS OF W H I T E  M I C E  I N  PRESSURE 
CHAMBERS W I T H  AND WITHOUT I N O C U L A T I O N  

N 6 9 - 3 2 1 4 7  

B R A I N ,  ADRENAL, A N 0  P I T U I i A R Y  GLANDS I N  D E V E L O P I N G  
A O A P T A T I O N  TO H Y P O X I A  I N  W H I T E  R A T S  

N 6 9 - 3 2 1 4 8  

S U B C O R T I C A L  F O R M A T I O N S  I N  DEVELOPMENT O F  
A O A P T A T I O N  T O  OXYGEN D E F I C I E N C Y  I N  W H I T E  M I C E  

N 6 9 - 3 2 1 4 9  

ADRENAL GLAND S I G N I F I C A N C E  I N  A D A P T A T I O N  TO 
H Y P O X I A  U S I N G  PRESSURE CHAMBERS AT H I G H  A L T I T U O E  

N 6 9 - 3 2 1 5 0  



B U N D E S M I N I S T E R I U M  FUER W I S S E N S C H A F T L I C H E  

P I T U I T A R Y  GLAND S I G N I F I C A N C E  I N  A D A P T A T I O N  TO 
H Y P O X I A  U S I N G  PRESSURE CHAMBERS 

N 6 9 - 3 2 1 5 1  

CHANGE I N  OSMOTIC R E S I S T A N C E  O F  ERYTHROCYTES I N  
HUMANS AND RATS D U R I N G  P E R I O D  OF NATURAL 
A C C L I M A T I Z A T I O N  T O  H I G H  A L T I T U D E  

N 6 9 - 3 2 1 5 2  

EXPOSURE OF RATS AND M I C E  AT H I G H  A L T I T U D E  AS 
METHOD OF R E V E A L I N G  L A T E N T  TRACES OF H Y P O X I A  
U S I N G  H E M O G L O B I N  N 6 9 - 3 2 1 5 3  

H I G H  A L T I T U D E  AND PRESSURE CHAMBER E X P E R I M E N T S  
FOR D U R A T I O N  OF H E M O P O E T I C  R E A C T I O N  I N  R A T S  
FOR A C C L I M A T I Z A T I O N  T O  H Y P O X I A  N 6 9 - 3 2 1 5 4  

H Y P E R C A P N I C  GASEOUS ENVIRONMENT E F F E C T S  ON CENTRAL 
NERVOUS SYSTEM OF W H I T E  M I C E  N 6 9 - 3 2 1 5 5  

H Y P O X I C  GAS M I X T U R E S  I N C L U D I N G  ETHER, INTRANARCONI 
A N 0  CORASOLE I N  W H I T E  M I C E  N 6 9 - 3 2 1 5 6  

A N T I O X I D A N T  E F F E C T  ON TOLERANCES O F  B R A I N  I N  R A T S  
AND M I C E  UNDER H Y P O X I A  N 6 9 - 3 2 1 5 7  

CHANGES I N  ERYTHROCYTES. R E T I C U L D C Y T E S I  AND 
AMOUNT OF H E M O G L O B I N  I N  A T H L E T E S  D U R I N G  A L T I T U D E  
A C C L I  MAT1 Z A T I O N  N 6 9 - 3 2 1 5 8  

APPARATUS FOR I N V E S T I G A T I O N  O F  E F F E C T S  OF L A T E R A L  
GLARE ON CENTRAL V I S U A L  A C U I T Y  
N A S A - T T - F - 1 2 4 3 9  N 6 9 - 3 2 8 1 2  

B U N D E S M I N I S T E R I U M  FUER W I S S E N S C H A F T L I C H E  
FDRSCHUNGt  B A D  GODESBERG /WEST GERMANY/. 

LOW DOSAGE GAMMA R A D I A T I O N  E F F E C T S  ON P L A N T  
GROWTH 
BMWF-FBK-68-48 N 6 9 - 3 2 8 8 5  

BUNKER-RAM0 CORPS, CANOGA PARK'  C A L I F .  
COMPUTER PRDGRAM FOR O P E R A T I O N A L  T A S K S  O R I E N T E D  
P I L O T  T R A I N I N G  
A D - 6 8 5 7 7 6  N 6 9 - 3 1 8 2 0  

C 
C A L I F O R N I A  UN1V.r BERKELEY. 

P E R I P H E R A L  VOLUME MEASUREMENTS AS I N D I C E S  OF 
C I R C U L A T O R Y  FACTORS I N  CARDIOVASCULAR 
O R T H O S T A T I C  RESPONSE 
N A S A - C R - 1 0 1 8 1 2  N 6 9 - 3 1 9 4 3  

C A L I F O R N I A  UNIV.. L O S  ANGELES. 
D I V E R  A D A P T A T I O N  TO UNDERWATER S I Z E  AND D I S T A N C E  
D I S T O R T I O N S  
A D - 6 8 4 8 7 1  N 6 9 - 3 3 0 4 1  

C A L I F O R N I A  UNIV.. S A N  DIEGO. 
I M P U L S E  CODES FOR NEURONS AND S I T E S  FOR MOLECULAR 
P A R T I C I  P A T I D N  N 6 9 - 3 1 8 7 7  

C A M B R I D G E  UNIV.  /ENGLAND/. 
C H E M I C A L  I N H I B I T I O N  AND S T I M U L A T I O N  O F  CENTRAL 
NERVOUS SYSTEM N 6 9 - 3 1 8 7 9  

C I T Y  CDLL. O F  THE C I T Y  O F  NEW YORK, 
I M A G E  ENHANCEMENT T E C H N I Q U E S  BY I N F O R M A T I O N  
TRANSFERRED TO HUMAN V I S U A L  SYSTEM 
A D - 6 8 6 4 8 2  N 6 9 - 3 2 9 5 7  

C~LUMBIA UNIV.. NEH YDRK. 
V I S U A L  T R A C K I N G  S T U D I E S  FOR TRANSFER E F F E C T S  I N  
D I S P L A C E M E N T  P R I S M  A D A P T A T I O N  
A D - 6 8 7 L 3 9  N 6 9 - 3 2 8 7 9  

C O M M I S S A R I A T  A L  E N E R G I E  ATOMIQUE. GRENOBLE 
/FRANCE/ .  

R A D I O P R O T E C T I V E  P R O P E R T I E S  OF SOME H E T E R O C Y C L I C  
NITROGENOUS COMPOUNDS A G A I N S T  S P E C T R A L  
M O D I F I C A T I O N S  I N  HEMOGLOBIN OF X I R R A D I A T E D  
M I C E  
C E A - R - 3 6 8 8  N 6 9 - 3 2 5 8 6  

CORPORATE SOURCE I N D E X  

D 
DAYTON UNIV. RESEARCH INST.. OHIO. 

M A T H E M A T I C A L  MODELS FOR I N D U C I N G  A N 0  RECORDING 
COUNTERROLLING I N  HUMAN EYES 
A D - 6 8 7 1 6 0  N 6 9 - 3 3 0 0 9  

DEFENCE RESEARCH E S T A B L I S H M E N T  TORONTOI 
D O W N S V I E H  /ONTARIO/ .  

H Y P E R O X I A  AND H Y P O X I A  E F F E C T S  ON A U D I T O R Y  EVOKED 
RESPONSE I N  HUMANS 
D R E T - 7 3 6  N 6 9 - 3 2 3 6 4  

DEFENCE RESEARCH M E D I C A L  LABS., TORONTO 
/ONTARID/ .  

E L E C T R O L Y T E  CHANGES I N  HUMANS UNDER H Y P E R B A R I C  
C O N D I T I O N S  
D R E T - 7 3 5  N 6 9 - 3 2 3 6 6  

DEFENSE DOCUMENTATION CENTER* A L E X A N D R I A ,  VA. 
AEROSPACE M E D I C A L  PROBLEMS U S I N G  T E L E M E T E R  SYSTEMS 
FOR M O N I T O R I N G  - B I B L I O G R A P H Y  
A D - 6 8 5 5 0 0  N 6 9 - 3 2 1 7 5  

B I B L I O G R A P H Y  ON SPACECRAFT L I F E  SUPPORT SYSTEMS 
A D - 6 8 5 6 0 0  N 6 9 - 3 2 3 1 0  

t= 
F E D E R A L  A V I A T I O N  A D M I N I S T R A T I O N .  
OKLAHOMA C I T Y  t DKLA. 

C O N F L I C T  I N  SENSORY S I G N A L S  CAUSES D I S O R I E N T A T I O N ,  
V E R T I G O  A N 0  M O T I O N  S I C K N E S S  
F A A - A M - 6 8 - 2 8 - P T - 1 0  N 6 9 - 3 3 1 2 9  

F E D E R A T I O N  OF A M E R I C A N  S O C I E T I E S  FOR 
E X P E R I M E N T A L  BIOLOGYI  BETHESDA, MD. 

V E L O C I T Y  CONTROL I N  MANUAL T R A C K I N G  MOVEMENTS OF 
MAN 
P B - 1 8 2 4 0 6 T  N 6 9 - 3 2 3 8 5  

F L Y I N G  PERSONNEL RESEARCH C O M M I T T E E t  LONDON 
/ENGLAND/. 

P I L O T  R E A C T I O N  TO WEARING L I G H T W E I G H T .  WASHABLE 
MK 6  A N T I G R A V I T Y  S U I T S  

F P R C I M E M O - 2 3 9  N 6 9 - 3 3 0 4 2  

G 
GENERAL E L E C T R I C  CD., P H I L A D E L P H I A ,  PA. 

B I O S A T E L L I T E  E X P E R I M E N T A L  D E S I G N  AND M I S S I O N  
P L A N N I N G  TO D E T E R M I N E  WEIGHTLESSNESS AND 
R A D I A T I O N  E F F E C T S  ON B I O L O G I C A L  S P E C I M E N S  
N A S A - C R - 7 3 3 4 7  N 6 9 - 3 1 9 4 5  

GEORGE H A S H I N G T O N  UNIV., A L E X A N D R I A ,  VA. 
P R E D I C T I O N  OF P I L O T  PERFORMANCE BASED ON 
H E L I C O P T E R  T R A I N I N G  
A D - 6 8 6 6 1 9  N 6 9 - 3 3 1 8 0  

ti 
H A M I L T O N  STANDARD, F A R M I N G T D N *  CONN. 

D I S T I N G U I S H I N G  B I O T I C  M A T E R I A L  FROM N O N - B I O T I C  
M A T E R I A L  
N A S A - C R - 1 0 3 6 7 0  N 6 9 - 3 2 5 4 1  

HARVARO UN1V.r BOSTONs MASS. 
P H Y S I O L O G I C A L  MECHANISMS AND I N T E R R E L A T I O N S  
BETWEEN S Y S T E M I C  AND R E G I O N A L  BLOOD VOLUME 
N A S A - C R - 1 0 3 5 9 6  N 6 9 - 3 2 5 0 9  

I 
I I T  RESEARCH 1NST.r CHICAGO,  I L L .  

THERMAL CONTROL T E C H N I Q U E S  FOR E X T R A V E H I C U L A R  
SPACE S U I T S  
A D - 6 8 7 1 4 9  N 6 9 - 3 3 1 3 8  

I N S T I T U T D  N A C I O N A L  D E  I N V E S T I G A C I D N E S  
AGRONOMICAS, M A D R I D  / S P A I N / .  

PHOSPHORUS 3 2  FOR L A B E L I N G  F R U I T  F L Y S  - CONFERENCE 
C D N F - 6 7 0 6 4 9 - 7  N 6 9 - 3 2 9 1 2  

I S R A E L  PROGRAM FOR S C I E N T I F I C  T R A N S L A T I O N S *  
L T D - r  JERUSALEM- 

B I O C H E M I C A L  AND P H Y S I O L O G I C A L  SEX D I F F E R E N C E S  AND 
CONTROL O F  DEVELOPMENT I N  D I O E C I O U S  P L A N T S  
T T - 6 8 - 5 0 4 5 3 - P T - 2  N 6 9 - 3 2 5 9 4  

P H Y S I O L O G Y  OF DEEP DORMANCY I N  SEEDS 



CORPORATE SOURCE INDEX SCRIPTA TECHNICAo I N C - r  WASHENGTOHs D- C- 

I S T I T U T D  SUPERIORE D I  SANITA, ROME / I T A L Y / -  
FERMENTATION APPARATUS FOR S T E R I L I Z A T I O N  AN0 
AERATION OF CULTURES 
I S S - 6 8 / 4 6  N69-32323  

J E T  PROPULSION LA8.r C A L I F -  INST. OF TECH-. 
PASADENA. 

B I O S A T E L L I T E  U R I N A L Y S I S  INSTRUMENT TESTING FOR 
CALCIUM, CREATINE. AND CREATIN INE 

JOHNS HOPKINS UN1V.r 8ALTIt4OREe t40. 
STRUCTURAL ORGANIZATION OF NEURONAL MEMBRANE I N  
RELATION TO NERVE IMPULSE PROPAGATION ALONG AXON 

N69-31878  

J O I N T  PUBLICATIONS RESEARCH SERVICE, 
WASHINGTONI D. C. 

CENTRAL NERVOUS SYSTEM RESPONSES TO I O N I Z I N G  
RADIATION, DOSAGE, AND V IBRATION EFFECTS I N  
SPACE FL IGHT 
JPRS-48439 N 6 9 - 3 2 4 7 1  

SMALL RADIAT ION OOSAGE EFFECTS ON HUMANS 
JPRS-48511  N 6 9 - 3 2 8 7 0  

USE OF REAL T I M E  D I G I T A L  COMPUTER SYSTEMS TO A I D  
I N  CREATIVE PROCESS 
JPRS-48419 N69-33103  

OESIGN AND DEVELOPMENT OF P O L I S H  SOUNDING ROCKETS 
FOR UPPER ATMOSPHERE MEASUREMENTS 
JPRS-48451  N69-33190  

L 
L IBRARY OF CONGRESS, HASHINGTON. D. C. 

SOVIET BLOC RESEARCH ON PREVENTION OF MICROBIAL  
DEGRADATION OF EQUIPMENT AND MATERIALS. 
BIBLIOGRAPHY 
ATO-69-41 N69-32312  

LDCKHEED M I S S I L E S  AN0 SPACE C0.t SUNNYVALEt 
CALIF.  

STATUS SURVEY OF HUMAN FACTORS AN0 BIOTECHNOLOGY 
'PROFESS ION FOR 1 9 6 8 - 1 9 6 9  
AD-687488 N69-33188  

M 
MASSACHUSETTS INST.  OF 1ECH.r CAMBRIDGE. 

FIBROUS PROTEIN, NEUROFILAMENTS AN0 MICROTUBULESt 
I N  NEURONS N69-31880  

BIDTECHNOLOGICAL REQUIREMENTS FOR L I F E  SUPPORT 
SYSTEMS 
NASA-CR-103630 N 6 9 - 3 2 5 0 4  

MEDICAL COLL. OF V I R G I N I A I  RICHMOND- 
B IOLOGICAL  APPLICATIONS AN0 EFFECT OF OPTICAL  
MASERS 
AD-68 5 8 7 2  N69-31806  

MICHIGAN STATE UNIV.1 EAST LANSING. 
BAYESIAN LEARNING THEORY FOR RECURSIVE FUNCTIONS 
I N  MARKOV CHAINS H I T H  DERIVATION OF DECIS ION 
MAKING RULES 
AD-685735 N69-31813  

COMPUTERIZED S IMULATION OF RETICULAR FORMATION 
AD-685732 N 6 9 - 3 2 4 0 9  

COMPUTERIZED S IMULATION FOR PHYSIOLOGICAL PATTERNS 
I N  RETICULAR FORMATION 
AD-685733 N 6 9 - 3 2 4 1 0  

MICHIGAN UNIV.. ANN ARBOR. 
MAN-COMPUTER SYNERGISM FOR DECIS ION MAKING I N  
SYSTEM DESIGN PROCESS N69-32225  

MINNESOTA UNIV.. MINNEAPOLIS. 
ONE DIMENSIONAL FLUX OF OXYGEN THROUGH STAGNANT 
LAYER N 6 9 - 3 2 0 4 0  

N 
NATIONAL AERONAUTICS AN0 SPACE AOMINISTRATIONt 
WASHINGTON, D. C. 

ANNOTATED BIOLIOGROPHY AND INDEXES AEROSPACE 
MEDICINE AND B IOLOGICAL  EFFECTS - JULY 1 9 6 9  
NASA-SP-7011/65/  N69 -31923  

NATIONAL LENDING LIBRARY FOR SCIENCE AND 
TECHNOLDGYI BOSTON SPA /ENGLAND/. 

TRANSPLANT OF BONE MARROW FOR BLOOD PRODUCTION 
AFTER R A D I A T I O N  EXPOSURE 
NLL-M-7425- /5828-4F/  N69 -32604  

EFFECT OF WEIGHT ON D I F F I C U L T I E S  EXPERIENCED 
H I T H  WEARING OF BREATHING APPARATUS 
NLL-SMRE-TRANS-5658-/8313.4/ N69-32768  

NAVAL MEDICAL RESEARCH INST- .  BETHESOA, HD- 
ANALOG COMPUTERS FOR DECOMPRESSION SCHEDULE 
ANALYSIS OPTIMIZATION, AND INERT GAS T ISSUE 
PROFILES 
AD-686033 N 6 9 - 3 2 5 7 1  

NAVAL SUBMARINE MEDICAL CENTER, GROTON* CDNN. 
ENVIRONMENTAL S IMULATION OF INCREASED AMBIENT 
PRESSURE FOR HUMAN UNDERWATER PERFORMANCE 
TESTING 
AD-686024 N 6 9 - 3 2 5 7 0  

NEUROSCIENCES RESEARCH PROGRAM. BROOKLINE* 
MASS. 

MEMBRANE STRUCTURE. SYNAPTIC TRANSMISSION, AND 
FIBROUS PROTEINS OF NEURONS - CONFERENCE 
NASA-CR-103381 N 6 9 - 3 1 8 7 6  

NUKLEARNI I N S T I T U T  JOZEF STEFAN, LJUBLJANA 
/YUGOSLAVIA/. 

ACT IVATION ANALYSIS OF MERCURY I N  BIOLOGICAL 
SAMPLES AT NANOGRAM LEVEL BY V O L A T I L I Z A T I O N  
METHOD 

0 
OHIO STATE UNIV.1 COLUMBUS. 

S IMULATION STUDIES OF COMMUNICATION BEHAVIOR UNDER 
STRESS - PHASE ONE AND TWO 
AD-685746 N69-32293  

P 
PENNSYLVANIA HOSPITAL. PHILADELPHIA.  

HUMAN REACTION TESTS TO DETERMINE 
PSYCHOPHYSIOLOGICAL BASELINES OF AUTONOMIC 
NERVOUS SYSTEM 
AD-685802 N 6 9 - 3 3 0 1 5  

S 
SCHOOL OF AEROSPACE MEDIC INEt  BROOKS AFBt  TEX. 

UNICELLULAR ALGAE I N  BIOREGENERATIVE GAS EXCHANGE 
SYSTEMS 
AD-686734 N69-32913  

D IPOLE SHUTTERS FOR EYE PROTECTION AGAINST H IGH 
I N T E N S I T Y  FLASH BLINDNESS 
AD-686732 N 6 9 - 3 2 9 1 6  

AUTOMATIC DETECTION AN0 DISPLAY OF ARRHYTHMIAS I N  
ELECTROCARDIOGRAPHIC TAPE RECORDINGS 
AD-687082 N69-33 1 7 2  

SCRIPTA TECHNICAt INC.. WASHINGTONI D. C- 
PHYSIOLOGICAL AND PSYCHOLOGICAL RESPONSES OF MAN 
TO SPACE FL IGHT PROBLEMS 
NASA-TT-F-529 N 6 9 - 3 2 0 4 4  

R E L I A B I L I T Y  OF MAN I N  SPACECRAFT CONTROL SYSTEMS 
N 6 9 - 3 2 0 4 5  

SOME ASPECTS OF SENSORY SYSTEMS AS APPLIED TO 
PROBLEMS OF SPACE PHYSIOLOGY N69-32046  

GROUPING OF MOTOR ACTS DURING LEARNING AND 
PERFORMANCE OF ASSIGNED SEQUENCES 

N69-32047  



S C R I P T A  TECHNPCAr  INC,) U A S H I N G T O N v  0. C -  CONT CORPORATE SOURCE I N D E X  

GROUPING I N  L E A R N I N G  AND PERFORMANCE OF ORDERED 
SEQUENCE OF HUMAN A C T I O N S  N 6 9 - 3 2 0 4 8  

CONTROL O F  TEMPO O F  M O T I O N  A N 0  P O S S I B L E  METHODS OF 
R E P R E S E N T I N G  T I M E  I N  NERVOUS SYSTEM 

N 6 9 - 3 2 0 4 9  

O R G A N I Z A T I O N  OF SYSTEM OF A C T I O N  I N  C A S E  OF RANDOM 
A L T E R N A T I O N  OF S I G N A L S  N 6 9 - 3 2 0 5 0  

O R G A N I Z I N G  SYSTEMS OF A C T I O N  W I T H  RANDOM 
A L T E R N A T I O N  OF S I G N A L S  N 6 9 - 3 2 0 5 1  

C O M P A R A T I V E  SPEEDS A N 0  V A R I A B I L I T Y  O F  M O T I O N  OF 
F I N G E R S  O F  MAN N 6 9 - 3 2 0 5 2  

I N V E S T I G A T I O N S  OF HUMAN S U B J E C T S  PERFORMING 
SEQUENCE O F  A C T I O N S  I N  S E T  T I M E  

N 6 9 - 3 2 0 5 3  

B I O M E C H A N I C S  OF ELEMENTARY HUMAN M O T I O N  UNDER 
WEIGHTLESSNESS N 6 9 - 3 2 0 5 4  

S T A T E  AND E F F I C I E N C Y  OF HUMAN B E I N G  O U R I N G  
PROLONGEO CONFINEMENT I N  SPACECRAFT S I M U L A T O R  

N 6 9 - 3 2 0 5 5  

M A I N T E N A N C E  OF G I V E N  S T A T I C  FORCE BY HUMANS O U R I N G  
G R A V I T Y  CHANGES ON PARABOLA O F  W E I G H T L E S S N E S S  

N 6 9 - 3 2 0 5 6  

OCULOGRAVIC I L L U S I O N S  A R I S I N G  AS R E S U L T  O F  
AFFERENT I M P U L S E S  FROM RECEPTORS DUE TO G R A V I T Y  
CHANGES N 6 9 - 3 2 0 5 7  

O P T I C A L  I L L U S l O N S  I N  MAN O U R I N G  W E I G H T L E S S N E S S  
W I T H  C O R I O L I S  AND ANGULAR A C C E L E R A T I O N  

N 6 9 - 3 2 0 5 8  

P H Y S I O L O G I C A L  H Y G I E N I C  E V A L U A T I O N  OF T H E  
L I F E - S U P P O R T  SYSTEMS OF VDSTOK AND VOSKHOD 
SPACECRAFT N 6 9 - 3 2 0 5 9  

PROLONGED CONFINEMENT O F  ORGANISMS I N  PURE OXYGEN 
ATMOSPHERE A T  LOW PRESSURE N 6 9 - 3 2 0 6 0  

H Y P E R O X I C  H E L I U M  ATMOSPHERE E F F E C T S  ON CENTRAL 
NERVOUS SYSTEM AND M E T A B O L I S M  OF M I C E  

N 6 9 - 3 2 0 6 1  

H E L I U M  E F F E C T S  ON HUMAN R E S P I R A T O R Y  SYSTEM UNDER 
C O N D I T I O N S  OF OXYGEN D E F I C I E N C Y  A N 0  CARBON 
D I O X I D E  I N  ATMOSPHERE N 6 9 - 3 2 0 6 2  

H E L I U M  C O N T A I N I N G  ATMOSPHERE E F F E C T S  ON M I C E  UNDER 
C O N D I T I O N S  O F  H Y P O X I A  AND H I G H  CARBON D I O X I O E  
CONTENT N 6 9 - 3 2 0 6 3  

SPEECH C H A R A C T E R I S T I C S  OF HUMANS C O N F I N E D  I N  
H E L I U M  OXYGEN ATMOSPHERE N 6 9 - 3 2 0 6 4  

F L I G H T  PERSONNEL T R A I N I N G  FOR N I G H  PRESSURE OXYGEN 
R E S P I  R A T 1  ON N 6 9 - 3 2 0 6 5  

P H Y S I C A L  T R A I N I N G  FOR I N C R E A S E D  R E S I S T A N C E  OF M I C E  
TO R A D I A L  A C C E L E R A T I O N  AND LOWERED P A R T I A L  
OXYGEN PRESSURE N 6 9 - 3 2 0 6 6  

OXYGEN S T A R V A T I O N  R A T E  E F F E C T S  ON B I O E L E C T R I C  
B R A I N  A C T I V I T Y  AND V E G E T A T I V E  F U N C T I O N S  I N  YOUNG 
R A B B l T S  N 6 9 - 3 2 0 6 7  

LONG TERM I S O L A T I O N  AND LOW ATMOSPHERIC P R E S S U 9 E  
E F F E C T S  f l N  MAN N 6 9 - 3 2 0 6 8  

H I G H  A L T I T U D E  A C C L I M A T I L A T l O N  F F F E C T S  ON HUMAY 
R E S I S T A N C E  T O  H Y P O X I A  AND HEGH T E M P E R A I U R E  
ENVIRONMENT N 6 9 - 3 2 0 6 9  

H I G H  A L T I T U O E  A C C C I M A T l Z A T I O N  E F F E C T S  ON HUMAN 
TOLERANCE TO R A D I A L  A C C E L E R A T I O N  

N 6 9 - 3 2 0 7 0  

OSMOTIC R E S I S T A N C E  CHANGES OF ERYTHROCYTES D U R I N G  
HUMAN A L T I T U D E  A C C L I M A T I Z A T I O N  N 6 9 - 3 2 0 7 1  

PROLONGED H Y P E R O X I C  E F F E C T S  ON M I C E  ERYTHROCYTE 
COUNT AND HENOGLOBEN i E V E L  N 6 9 - 3 2 0 7 2  

OXYGEN &NO V I T A M I N S  F O R  R E D U C I N G  CARBON D I O X I D E  
T O X I C I T Y  I N  M I C E  N 6 9 - 3 2 0 7 3  

P H Y S I C b L  WORK FOR HUMAN ADAPTATEON AND R E S I S T A N C E  
TO H I G H  TEMPERATURE ENVIRONMENTS 

N 6 9 - 3 2 0 7 4  

P E R M I S S I B L E  N O I S E  L E V E L S  E N  SPACECRAFT C A B I N S  
D U R I N G  PROLONGED S P A C E  F L l G H T S  N 6 9 - 3 2 0 7 5  

HUMAN A U D I T O R Y  SYSTEM RESPONSE T O  M O D I F I E D  
ATMOSPHERE N 6 9 - 3 2 0 7 6  

B I O L O G I C A L  E F F E C T S  O F  BROADBAND N O I S E  ON A N I M A L  
R E S P I R A T O R Y  SYSTEMS N 6 9 - 3 2 0 7 7  

SOUND E F F E C T S  ON ADRENOCORTICAL AND T H Y R O I D  
F U N C T I O N S  A N 0  H I G H E R  NERVOUS A C T I V I T Y  O F  A L B I N O  
R A T S  N 6 9 - 3 2 0 7 8  

E F F E C T  O F  H Y P O D Y N A M I A  ON N I T R O G E N  M E T A B O L I S M  
N 6 9 - 3 2 0 7 9  

E F F E C T  OF Q U A L I T A T I V E  D I E T A R Y  D I F F E R E N C E S  O N  
M E T A B O L I S M  UNDER HYPERDYNAMIC C O N D I T I O N S  

N 6 9 - 3 2 0 8 0  

N U T R I T I O N A L  R E Q U I R E M E N T S  OF PERSONNEL UNDERGOING 
SPACE F L I G H T  S I M U L A T I O N  N 6 9 - 3 2 0 8 1  

U N I C E L L U L A R  A L G A E  B I O M A S S  AS HUMAN D I E T S  
N 6 9 - 3 2 0 8 2  

METHOD F O R  C A L C U L A T I N G  NECESSARY Q U A N T I T Y  O F  
PRODUCTS FOR SPACECREW D I E T S  N 6 9 - 3 2 0 8 3  

HETEROTROPHKC ORGANISMS AS HUMAN D I E T A R Y  SOURCE 
D U R I N G  LONG SPACE F L I G H T S  N 6 9 - 3 2 0 8 4  

SPACECREW WATER S U P P L I E S  B A S E D  ON P H Y S I C O - C H E M I C A L  
R E G E N E R A T I O N  OF HUMAN WASTE PRODUCTS 

N 6 9 - 3 2 0 8 5  

WATER VAPOR C O N D E N S A T I O N  FROM SPACECRAFT C A B I N  
ATMOSPHERES FOR D R I N K I N G  PURPOSES 

N 6 9 - 3 2 0 8 6  

M I C R O F L O R A  R E D U C T I O N  I N  LONG TERM, C L E A N  ROOM 
E X P E R I M E N T S  N 6 9 - 3 2 0 8 5  

HUMAN S K I N  C O N D I T I O N  F O L L O W I N G  PROLONGEO 
R E S T R I C T I O N  ON WASHING N 6 9 - 3 2 0 8 8  

B A S I C  ASTRONAUT R E Q U I R E M E N T S  FOR PERSONAL H Y G I E N E  
N 6 9 - 3 2 0 8 9  

E V A L U A T I O N  OF F R E S H E N I N G  AND D E O D O R I Z I N G  A C T I O N  O F  
ORAL H Y G I E N E  P R E P A R A T I O N S  N 6 9 - 3 2 0 9 0  

T O X I C  GASEOUS SUBSTANCES L I B E R A T E D  FROM HUMAN 
F E C E S  D U R I N G  STORAGE N 6 9 - 3 2 0 9 1  

ATMOSPHERIC P O L L U T I O N  OF P R E S S U R I Z E D  SPACECRAFT 
C A B I N S  B Y  T O X I C  GASES FROM FRESH U R I N E  A N 0  U R I N E  
PRESERVED I N  CLOSED C O N T A I N E R S  N 6 9 - 3 2 0 9 2  

P R E S E R V A T I O N  OF F E C E S  D U R I N G  S P A C E F L I G H T  BY 
COPPER BNO S I L V E R  COMPOUNDS N 6 9 - 3 2 0 9 3  

SLCKNESS P R O B A B I L I T I E S  O U R I N G  LONG-TERM SPACE 
F L I G H T  FOR M E D I C A L  S U P P L Y  P L A N N I N G  

N 6 9 - 3 2 0 9 4  

C O M P A R A T I V E  P H Y S I O L O G I C A L  A N A L Y S I S  O F  B L O C K I N G  
P R O T E C T I V E  AND A D A P T I V E  R E A C T I O N S  T O  EXTERNAL 
A I R  C O O L I N G  OF DOGS A N 0  A L B I N O  RATS 

P H Y S I O L O G I C A L  AND E C O L O G I C A L  ASPECTS OF C H L O R E L L A  
CULTURES AS L I N K  I N  CLOSED E C O L O G I C A L  SYSTEM 

N 6 9 - 3 2 0 9 6  

FEEDBACK CONTROL SYSTEM FOR C H L O R E L L A  
P H O T O S Y N T H E S I S  N 6 9 - 3 2 0 9 7  

S T A T I S T I C A L  A N A L Y S I S  OF P H O T O S Y N T H E S I S  I N T E N S I T Y  
CHANGES O F  C H L D R E L L A  GROWN UNDER CONSTANT 
C O N D I T I O N S  N h 9 - 3 2 0 9 8  



CORPORATE SOURCE INDEX 

EFFECTS OF GASEOUS ATMOSPHERIC CONTAMINATES ON 
PHOTOSYNTHETIC A C T I V I T Y  OF CHLORELLA 

GROWTH AN0 GAS EXCHANGE OF ALGAE ANACYSTIS 
NIOULANS I N  INTENSIVE CULTURE N69-32100  

USE OF T I L A P I A  MOSSAMBICA PETERS AS COMPONENT 
OF CLOSEO ECOLOGICAL SYSTEMS FOR HUMAN FOOD 
DURING LONG SPACE MISSIONS N 6 9 - 3 2 1 0 1  

EFFECT OF FOOD SUPPLY ON GROWTH OF T I L A P I A  
MOSSAMBICA PETERS N69-32102  

COMPARISON OF T I L A P I A  MOSSAMBICA PETERS GROWTH 
ON CHLORELLA D I E T  AND OTHER ANIMAL AND PLANT 
FOODSTUFFS N69-32103  

EFFECTS OF V IBRATION AND LINEAR ACCELERATION ON 
F I S H  N 6 9 - 3 2 1 0 4  

ACTION OF GAMMA RAYS AN0 PROTONS ON SURVIVAL AN0 
MUTATION RATES OF CHLORELLA N69-32105  

REGENERATION OF A I R  AN0 WATER BY HIGHER PLANTS I N  
CLOSED SPACE N69-32106  

STANFORD RESEARCH INST.. MENLO PARK* C A L I F -  
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ATMOSPHERE W I T H  I N C R E A S E D  0 CONTENT, N O T I N G  
N E U T R O P H I L  ENERGY EXCHANGE DISOROER R O L E  

A 6 9 - 3 2 9 4 2  

P H Y S I O L O G I C A L  AND MORPHOLOGICAL E F F E C T S  O F  H Y P O X I A  
ON D E F E N S E  MECHANISMS OF W H I T E  M I C E  I N  PRESSURE 
CHAMBERS W I T H  AND WITHOUT I N O C U L A T I O N  

N 6 9 - 3 2  1 4 7  

DUSHKOVt  8. A-  
C A R D I O V A S C U L A R  SYSTEM. NEUROMUSCULAR A C T I V I T Y  AND 
M E N T A L  F I T N E S S  OF S U B J E C T S  PERFORMING P H Y S I C A L  A N 0  
M E N T A L  A S S I G N M E N T S  W I T H  P R E S C R I B E D  WORK-REST 
SCHEDULE D U R I N G  CONFINEMENT A 6 9 - 3 2 9 3 6  

OZHAPARIOZEI  L. I. 
B I O C H E M I C A L  AND P H Y S I O L O G I C A L  SEX D I F F E R E N C E S  AND 
CONTROL OF DEVELOPMENT I N  D I O E C I O U S  P L A N T S  
T T - 6 8 - 5 0 4 5 3 - P T - 2  N 6 9 - 3 2 5 9 4  

E 
EBERSOLE.  J. S. 

CORTICAL AUDITORY-EVOKED RESPONSE DURING EYE 
MOVEMENT I N  CATS, D I S C U S S I N G  R E L A T I O N  TO CENTRAL 
M E C H A N I S M  A 6 9 - 3 4 1 7 1  

E D L I C H ,  R e  F. 
G A S T R I C  P E R F U S I O N  R A T E  I N  R E S T R A I N E D  A N I M A L S  
D E T E R M I N E D  B Y  RE 8 6  CLEARANCE T E C H N I Q U E  

A 6 9 - 3 3 1 7 0  

EGOROVI V. A. 
P H Y S I O L O G I C A L  E F F E C T S  ON MEN OF 1 0  HOUR EXPOSURE 
T O  NITROGEN-OXYGEN M I X T U R E  FOLLOWEO B Y  PURE 
OXYGEN 4 HOUR EXPOSURE, S I M U L A T I N G  C O N C I T I O N S  
D U R I N G  E V A  A 6 9 - 3 2 9 4 0  

E l F E ,  R. 
R E S P I R A T O R Y  D I F F I C U L T I E S  FROM B R E A T H I N G  THROUGH 
MASK COMPARED W I T H  CHANGES I N  R E S P I R A T I O N  
R E S U L T I N G  FROM O B S T R U C T I O N  CAUSED BY P H Y S I C A L  
R E S P I R A T O R Y  D I S O R D E R  A 6 9 - 3 3 7 7 4  

E L E S H I N I  XU. NI 
P H Y S I O L O G I C A L  E F F E C T S  ON MEN OF 1 0  HOUR EXPOSURE 
TO NITROGEN-OXYGEN M I X T U R E  FOLLOWEO B Y  PURE 

E L I N S K I I v  Me P, 
P H Y S I O L O G I C A L  E F F E C T S  ON MEN OF 1 0  HOUR EXPOSURE 
TO NITROGEN-OXYGEN M I X T U R E  FOLLOWED B Y  PURE 
OXYGEN 4 HOUR EXPOSUREl S I M U L A T I N G  C O N D I T I O N S  
D U R I N G  E V A  A 6 9 - 3 2 9 4 0  

EMELIANOV.  M. Do 
V E S T I B l J L A R  R E A C T I O N S  I N  R A T S  UNDER HYPOTHERMAL 
C O N O I T l O N S  B Y  MEASURING POSTROTATORY NYSTAGVUS 
B E A T S  NUMBER AND O U R A T I O N +  R E S P I R A T I O N  R A T E S  A N 0  
R E C T A L  TEMPERATURE A 6 9 - 3 2 9 3 4  

ENGELKENI E. J. 
AUTOMATIC D E T E C T I O N  AND D I S P L A Y  OF A R R H Y T H M I A S  I N  
E L E C T R O C A R D I O G R A P H I C  T A P E  RECORDINGS 
A D - 6 8 7 0 8 2  - N 6 9 - 3 3 1 7 2  

EPSHTEYN, Na 2. 
S U S C O R T I C A L  F O R M A T I O N S  I N  DEVELOPMENT O F  
A D A P T A T I O N  TO OXYGEN D E F I C I E N C Y  I N  W H I T E  M I C E  

N 6 9 - 3 2 1 4 9  

E R E M I N p  A- V. 
HAND MOVEMENTS I N  WATER ENVIROMENT,  
WEIGHTLESSNESS A N 0  NORMAL G R A V I T Y  C O N D I T I O N S s  
D I S C U S S I N G  I N N E R  C O O R D I N A T I V E  STRUCTURE AND 
MUSCULAR E F F O R T S  A 6 9 - 3 3 3 8 5  

E R V K A L O V A r  0. K -  
P H Y S I O L O G I C A L  E F F E C T S  ON MEN OF 1 0  HOUR EXPOSURE 
T O  NITROGEN-OXYGEN M I X T U R E  FOLLOWEO BY P U R E  
OXYGEN 4 HOUR EXPOSURE. S I M U L A T I N G  C O N D I T I O N S  
D U R I N G  E V A  A 6 9 - 3 2 9 4 0  

EWINGI C. L. 
CRASH H E L M E T  I M P A C T  P R O T E C T I O N  C A P A B I L I T Y *  
C O N S I D E R I N G  HELMET C O N S T R U C T I O N  

A 6 9 - 3 3 1 6 9  

F A R R E L L s  R -  J. 
M E C H A N I C A L  V I B R A T I O N  E F F E C T S  ON HUMAN O P E R A T I O N  
O F  V A R I O U S  D E C I M A L  I N P U T  D E V I C E S  

FEOEROV, YU. A. 
E V A L U A T I O N  OF F R E S H E N I N G  AND D E O D O R I Z I N G  A C T I O N  O F  
ORAL H Y G I E N E  P R E P A R A T I O N S  N 6 9 - 3 2 0 9 0  

FLUX,  t4. 
I N F L I G H T  SPONTANEOUS PNEUMOTHORAX C A S E  O F  C I V I L I A N  
P I L O T  LUNG C O L L A P S E  E X P E R I E N C E  D U R I N G  EXPOSURE TO 
REDUCED A M B I E N T  PRESSURE, D I S C U S S I N G  E T I O L O G Y ,  
I N C I D E N C E .  TREATMENT AND O I S P O S I T I O N  

FOFANOVI V. P. 
W H I T E  R A T S  D I E T  C O N T A I N I N G  ALCOHOL-SOLUBLE 
F R A C T I O N  OF C H L O R E L L A  AND SCENEOESMUS B I O M A S S v  
N O T I N G  CHANGES I N  ADRENAL CORTEX AND R E N A L  
GLOMERUS A 6 9 - 3 2 9 3 0  

FOLEYI MI FI 
PULMONARY MECHANICS O U R I N G  ZERO G R A V I T Y  MANEUVERS. 
N O T I N G  DECREASE I N  FLOW R A T E  AND I N C R E A S E  P N  
E X P I R A T I O N  T I M E  W I T H O U T  DECREASE I N  V I T A L  C A P A C I T Y  

A 6 9 - 3 3 1 8 1  

FOMENKOt  M. t4. 
H I G H  A L T I T U D E  AND PRESSURE CHAMBER E X P E R I M E N T S  
FOR O U R R T I O N  OF HEMOPOETIC R E A C T I O N  I N  RATS 
FOR A C C L I M A T I Z A T I O N  TO H Y P O X I A  N 6 9 - 3 2 1 5 4  

F O H I N .  M- F. 
METHOD FOR C A L C U L A T I N G  NECESSARY Q U A N T I T Y  O F  
PRODUCTS FOR SPACECREW D I E T S  N 6 9 - 3 2 0 8 3  

F R A N K L l N l  S. S. 
D I V E R  A D A P T A T I O N  TO UNDERWATER S I Z E  AND D I S T A N C E  
O l S T O R T l O N S  
A D - 6 8 4 8 7 1  N 6 9 - 3 3 0 4 1  

F R E U N D L I C H o  M. M. 
EXOBIOLOGYI  SEARCH FOR E X T R A T E R R E S T R I A L  L I F E  - 

AAS-AAAS CONFERENCE* NEW YORKI DECEMBER 

OXYGEN 4 HOUR EXPOSURE, S I M U L A T I N G  C O N D I T I O N S  
D U R I N G  E V A  A 6 9 - 3 2 9 4 0  



PERSONAL AUTHOR I N D E X  

F R O E H L I C H .  G- 
BAROTRAUMA O U R I N G  H Y P E R B A R I C  O X Y G E N A T I O N  AT F L I G H T  
DESCENT OR REENTRY I N T O  C A I S S O N ,  I N C L U D I N G  EAR 
TRAUMA SYMPTOMS A N 0  U S E  OF P A R A C E N T E S I S  

4 6 9 - 3 3 7 7 6  

G 
GALAMBOS. R- 

C O R T I C A L  AUDITORY-EVOKED RESPONSE OURING E Y E  
MOVEMENT I N  CATS, O I S C U S S I N G  R E L A T I O N  TO CENTRAL 
M E C H A N I S M  A 6 9 - 3 4 1 7 1  

G A L K I N A t  TI 8. 
GROWTH AND GAS EXCHANGE O F  ALGAE A N A C Y S T I S  
N I O U L A N S  I N  I N T E N S I V E  C U L T U R E  N 6 9 - 3 2 1 0 0  

GAUMEI J. G. 
A R T I F I C I A L  L I F E  SUPPORT SYSTEMS FOR S E A L E D  
ENVIRONMENTS W I T H  A P P L I C A T I O N  TO S P E C I F I C  
M I S S I O N S .  N O T I N G  CRYOGENICS U S E  

A 6 9 - 3 3 6 8 2  

GEERAETS,  W. J. 
B I O L O G I C A L  A P P L I C A T I O N S  AND E F F E C T  O F  O P T I C A L  
MASERS 

G E N I N *  A -  Me 
P H Y S I O L O G I C A L  E F F E C T S  ON MEN OF 10 HOUR EXPOSURE 
T O  NITROGEN-OXYGEN M I X T U R E  FOLLOWED B Y  PURE 
OXYGEN 4 HOUR EXPOSURE, S I M U L A T I N G  C O N D I T I O N S  
D U R I N G  E V A  A 6 9 - 3 2 9 4 0  

GERLACHI H. A. 
P R O T E C T I V E  F I L T E R  FOR I N S P I R A T I O N  V A L V E  O F  OXYGEN 
MASKS I N  H I G H  PERFORMANCE A I R C R A F T ,  R E O U C I N G  
R E S P I R A T O R Y  VOLUME EXCHANGE W I T H  G I V E N  PRESSURE 
A M P L I T U D E  A 6 9 - 3 3 7 7 3  

P R E V E N T I N G  M O T I O N  S I C K N E S S  A 6 9 - 3 3 1 7 8  

GREENBERG, 0. L *  
ANALOG COMPUTERS FOR DECOMPRESSION SCHEDULE 
A N A L Y S I S  O P T I M I Z A T I O N I  AND I N E R T  GAS T l S S U E  
P R O F I L E S  
A D - 6 8 6 0 3 3  

GRIGORYEVA. GO 1. 
CHANGE I N  OSMOTIC R E S I S T A N C E  O F  ERYTHROCYTES I N  
HUMANS AND R A T S  D U R I N G  P E R I O D  OF N A T U R A L  
A C C L I M A T I Z A T I O N  TO H I G H  A L T I T U D E  

N 6 9 - 3 2 1 5 2  

GROSSEt  W. 
LOW DOSAGE GAMMA R A O I A T I O N  EFFECTS ON P L A N T  
GROWTH 
BMWF-FBK-68-48  N 6 9 - 3 2 8 8 5  

GURVICH.  GI I .  
P H Y S I O L O G I C A L  E F F E C T S  ON MEN O F  10 HOUR EXPOSURE 
T O  NITROGEN-OXYGEN M I X T U R E  FOLLOWED B Y  PURE 
OXYGEN 4 HOUR EXPOSURE, S I M U L A T I N G  C O N D I T I O N S  
D U R I N G  E V A  A 6 9 - 3 2 9 4 0  

HAM* W. T - s  JR. 
W 

B I O L O G I C A L  A P P L I C A T I O N S  AND E F F E C T  OF O P T I C A L  
MASERS 
A D - 6 8 5 8 7 2  N 6 9 - 3 1 8 0 6  

HANSEN, 6. 
G A S T R I C  P E R F U S I O N  R A T E  I N  R E S T R A I N E D  A N I M A L S  
D E T E R M I N E D  B Y  R B  8 6  CLEARANCE T E C H N I Q U E  

A 6 9 - 3 3 1 7 0  

HARAZNYI J. 
D E S I G N  A N 0  DEVELOPMENT O F  P O L I S H  S O U N D I N G  ROCKETS 
FOR UPPER ATMOSPHERE MEASUREMENTS 

G I B A N I  J. 
I N T E R S P E C I F I C  S Y N T H E T I C  S I G N A L S  RESEARCH FOR 
E F F E C T I V E  B I O A C O U S T I C  B I R D  S C A R I N G  T E C H N I Q U E S  
I N C L U D I N G  O P T I C A L  S I G N A L S  A 6 9 - 3 3 3 6 4  

GIBBONSI  H -  L *  
COLOR S I G N A L  L I G H T  GUN F O R  A I R C R A F T  CONTROL A T  
A I R P O R T  TOWERS, N O T I N G  P I L O T  T E S T S  FOR F A M I L I A R I T Y  
W I T H  S I G N A L  CODE A 6 9 - 3 3 1 8 5  

G I P P E N R E Y T E R s  YE. B e  
CHANGES I N  ERYTHROCYTES, RETICULOCYTESI  AND 
AMOUNT OF H E M O G L O B I N  I N  A T H L E T E S  O U R I N G  A L T I T U D E  
A C C L I M A T I Z A T I O N  N 6 9 - 3 2 1 5 8  

G I R O N K l N v  A. G. 
H Y P E R O X I C  H E L I U M  ATMOSPHERE E F F E C T S  ON CENTRAL 
NERVOUS SYSTEM A N 0  M E T A B O L I S M  O F  M I C E  

N 6 9 - 3 2 0 6 1  

GLEZERI  V. 0. 
SOME ASPECTS OF SENSORY SYSTEMS AS A P P L I E D  TO 
PROBLEMS OF SPACE P H Y S I O L O G Y  N 6 9 - 3 2 0 4 6  

GCOOI G. 0. 
H Y P E R C A P N I C  GASEOUS ENVIRONMENT E F F E C T S  ON C E N T R A L  
NERVOUS SYSTEM OF W H I T E  M I C E  N 6 9 - 3 2 1 5 5  

H Y P O Y I C  GAS M I X T U R E S  I N C L U O I N G  ETHER, INTRANARCONI  
A N 0  CORASOLE I N  W H I T E  M I C E  N 6 9 - 3 2 1 5 6  

GOOCH, P. C. 
PRE AN0 P O S T F L I G H T  L E U K O C Y T E  CHROMOSOME A B E R R A T I O N  
A N A L Y S E S  OF G E M I N I  ASTRONAUTS A 6 9 - 3 3  1 7 3  

GORBUNOVAP I ,  Me 
I N V E S T I G A T I O N S  OF HUMAN S U B J E C T S  PERFORMING 
SEQUENCE O F  A C T I O N S  I N  SET T I M E  

N 6 9 - 3 2 0 5 3  

GORIUNOVA. r.  I ,  
M O T I O N  C O O R D I N A T I O N  C A P A C I T Y  OF PERSONS SUBJECTED 
T O  4 0  DAYS BED R E S T  S T U D I E D  BY DYNAMOGRAPHIC 
TECHNIQUE,  O I S C U S S I N G  NATURE OF S L A C K E N I N G  

A 6 9 - 3 2 9 3 7  

G R A Y B I E L .  A. 
H E A D  MOVEMENTS CONTROLLED FOR R A P I D  V E S T I B U L A R  
A D A P T A T I O N  I N  SLOW R O T A T I O N  ROOM / SRR/. 

H A R T L E Y .  K. M. 
E F F E C T S  OF PROLONGED H Y P O X I A  EXPOSURE O N  R A O I A T I O N  
S E N S I T I V I T Y  I N  M I C E  
A D - 6 8 6 0 5 7  N 6 9 - 3 2 6 5 9  

HEDGE* J. C. 
THERMAL CONTROL T E C H N I Q U E S  FOR E X T R A V E H I C U L A R  
SPACE S U I T S  
A D - 6 8 7 1 4 9  N 6 9 - 3 3 1 3 8  

HELLER.  G. E -  
ANALOG S I G N A L  PROCESSING CONCEPTS B A S E D  ON MODELS 
S I M U L A T I N G  M E C H A N I C A L  F U N C T I O N  O F  EAR COCHLEA 

A 6 9 - 3 4 0 9 2  

HITCHCOCK, 0. R. 
D I S T I N G U I S H I N G  B I O T I C  M A T E R I A L  FROM N O N - B I O T I C  
M A T E R I A L  
N A S A - C R - 1 0 3 6 7 0  N 6 9 - 3 2 5 4 1  

H I T T I  J. 0, 
M E C H A N I C A L  V I B R A T I O N  E F F E C T S  ON HUMAN O P E R A T I O N  
OF V A R I O U S  D E C I M A L  I N P U T  D E V I C E S  

A 6 9 - 3 4 0 1 0  

HOOOe W. B - e  JR. 
I N T R A V A S C U L A R  PRESSURE A N 0  SOUND MEASURED I N  
A N E S T H E T I Z E D  DOGS AND HUMANS U S I N G  F I B E R O P T I C  
PRESSURE CATHETER A 6 9 - 3 4 1 7 2  

HORMUTH. G. A. 
E Q U I P M E N T  E N V I R O N M E N T A L  C O N O I T I O N S  T A B U L A T E D  TO 
A S S I S T  E N G I N E E R  I N  P R E L I M I N A R Y  O E S I G N  
C O N S I D E R A T I O N S  A N 0  I N  P L A N N I N G  T E S T  PROGRAMS FOR 
S P E C I M E N S  A 6 9 - 3 3 6 6 1  

HOWARD* OS C. 
C O O L I N G  SYSTEM CONTROL SYSTEM FOR ASTRONAUT 
THERMAL E Q U I L I B R I U M  A N 0  WORK OUTPUT M A X I M I Z A T I O N  
O U R I N G  E X T R A V E H I C U L A R  SPACE M I S S I O N S  
A I A A  PAPER 6 9 - 6 1 7  A 6 9 - 3 3 2 7 8  

HYATT. K ,  H. 
BEOREST AS ANALOG OF WEIGHTLESSNESS. E V A L U A T I N G  
ROLE OF EXTRAVASCULAR D E H Y D R A T I O N  I N  
POSTRECUMBENCY O R T H O S T A T I S M  A 6 9 - 3 3 1 7 9  



PERSONAL AUTHOR I N D E X  

I R V I N E .  C. HI 
I 

P S Y C H O P H Y S I C A L  METHOD O F  S T U D Y I N G  HEART R A T E  AS 
I N D I C A T I O N  O F  P H Y S I O L O G I C A L  F A T I G U E  

A 6 9 - 3 4 0 1 3  

I R V I N G *  A. Ma 
C R A S H  HELMET I M P A C T  P R O T E C T I O N  C A P A B I L I T Y t  
C O N S I D E R I N G  HELMET C O N S T R U C T I O N  

A 6 9 - 3 3 1 6 9  

I S A K O V ,  PI K. 
R E L I A B I L I T Y  O F  MAN I N  SPACECRAFT CONTROL SYSTEMS 

N 6 9 - 3 2 0 4 5  

I S E N B E R G ,  He 0. 
O R I G I N  OF M I C R O B I A L  L I F E  ON E A R T H  AND I M P L I C A T I O N S  
FOR E X T R A T E R R E S T R I A L  FORMS A 6 9 - 3 2 9 7 2  

I V A N O .  0. I. 
LONG TERM I S O L A T I O N  AND LOW ATMOSPHERIC PRESSURE 
E F F E C T S  ON MAN N 6 9 - 3 2 0 6 8  

J I M E N E Z t  A. 
J 

PHOSPHORUS 3 2  FOR L A B E L I N G  F R U I T  F L Y S  - CONFERENCE 
C O N F - 6 7 0 6 4 9 - 7  N 6 9 - 3 2 9 1 2  

K 
K A K O L E W S K I v  J. W. 

ELECTRODE S T I M U L A T E D  H Y P O T H A L A M I C  D R I N K I N G  I N  R A T S  
COMPARED W I T H  D R I N K I N G  I N D U C E 0  BY WATER 
D E P R I V A T I O N .  N O T I N G  D I F F E R E N C E  I N  CONSUMPTION 

A 6 9 - 3 3 7 5 0  

L A T E R A L  H Y P O T H A L A M I C  S T I M U L A T I O N  BOUND E A T I N G  
M O T I V A T I O N  I N  A N I M A L S ,  COMPARING E L E C T R I C A L  
S T I M U L A T I O N  AND HUNGER E L I C I T E D  E A T I N G  

A 6 9 - 3 3 7 5 2  

V E N T R O M E D I A L  H Y P O T H A L A M I C  / VMH/ L E S I O N S ,  BODY 
W E I G H T  AND FOOD CONSUMPTION CHANGES I N  M A L E  AND 
F E M A L E  RATS, O B S E R V I N G  D I F F E R E N T I A L  E F F E C T S  

A 6 9 - 3 3 7 5 6  

K A L I N I C H E N K O I  I. R. 
P H A G O C Y T I C  A C T I V I T Y  AND CARBOHYDRATE M E T A B O L I S M  I N  
P E R I P H E R A L  BLOOD N E U T R O P H I L S  OF MEN EXPOSED TO 
ATMOSPHERE W I T H  I N C R E A S E D  0 CONTENT. N O T I N G  
N E U T R O P H I L  ENERGY EXCHANGE D I S O R D E R  ROLE 

K A L I N O V S K I I .  A. P. 
D I G I T A L  COMPUTER PROGRAM FOR P H Y S I O L O G I C A L  
MEASUREMENTS, O U T L I N I N G  I N T E R P O L A T I O N  OF 
M A T H E M A T I C A L  F U N C T I O N S  D E S C R I B I N G  S I G N A L S  T I M E  
V A R I A T I O N S  A 6 9 - 3 2 9 4 1  

KAMENETSKY,  L. G. 
BEDREST AS ANALOG O F  WEIGHTLESSNESS,  E V A L U A T I N G  
R O L E  OF EXTRAVASCULAR D E H Y D R A T I O N  I N  
POSTRECUMBENCY O R T H O S T A T I S M  A 6 9 - 3 3 1 7 9  

KANEKO. M. 
P E R I P H E R A L  VOLUME MEASUREMENTS AS I N D I C E S  O F  
C I R C U L A T O R Y  FACTORS I N  C A R D I O V A S C U L A R  
ORTHOSTAT I C  RESPONSE 
N A S A - C R - 1 0 1 8 1 2  N 6 9 - 3 1 9 4 3  

KAPLAN,  YE. YA. 
A N T I O X I D A N T  E F F E C T  ON TOLERANCES O F  B R A I N  I Y  R A T S  
AND M I C E  UNDER H Y P O X I A  N 6 9 - 3 2 1 5 7  

K A P L A N S K I I t  A. S. 
P H A G O C Y T I C  A C T I V I T Y  AND CARBOHYDRATE M E T A B O L I S M  I N  
P E R I P H E R A L  BLOOD N E U T R O P H I L S  O F  MEN EXPOSED TO 
ATMOSPHERE W I T H  I N C R E A S E D  0 CONTENT. N O T I N G  
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S U B J E C T S  A T  R E S T  AND V A R I O U S  SPEEDS OF A M B U L A T I O N  
A 6 9 - 3 3 1 8 7  

NICHOLSONI A. N. 
U R I N E  E X C R E T I O N  F O L L O W I N G  WATER L O A D  I N  MALE 
SUBJECTS EXPOSED TO NORMAL* HOT/ORY AND 
COMFORTABLE/DRY ENVIRONMENT A P P L I E D  T O  A I R L I N E  
CREWS A 6 9 - 3 3 1 8 2  



PERSONAL AUTHOR I N D E X  PRSNCEs Rs N a  

P I L O T  R E A C T I O N  TO WEARING L I G H T W E I G H T I  WASHABLE PEFLEYI  R- KI 
f4K 6 A N T I G R A V I T Y  S U I T S  SEDFNTARY M E T A B O L I C  V A L U E S  OF MEN, WOMENt AND 

FPRC/MEMD-239 N 6 9 - 3 3 0 4 2  C l i I L O R E M  T A K E N  FROM CAL.DRIHETRY SYSTEMS 
A D - 6 8 5 8 7 8  N 6 9 - 3 1 8 0 7  

N I C D L I  S. W. 
P A R A M E T R I C  THERMAL CONTROL WEIGHT AND POWER 
REQUIREMENTS FOR SPACECRAFT L I F E  SUPPORT SYSTEMS, 
C O N S I D E R I N G  NUMBER O F  C A B I N S ;  CREW A C T I V I T Y ,  
H E A T I N G ,  C O O L I N G  AND REGENERATION 
A I A A  PAPER 6 9 - 6 2 1  A 6 9 - 3 3 3 0 5  

N I K O L A E V A r  Wo GI 
P H Y S I O L O G Y  OF D E E P  DORMANCY I N  SEEDS 

N 6 9 - 3 3 0 5 3  

N P L D V S K A I A r  N *  TI 
P H O T O S Y N T H E S I S  AND R E S P I R A T I O N  R A T E  I N  V E G E T A B L E S  
I N  CONTROLLED TEMPERATUREl  H U M I D I T Y I  I L L U M I N A T I O N  
L E V E L S *  CARBON D I D K I D E  AND OXYGEN CONTENTS 

A 6 9 - 3 2 9 3 3  

N I L O V S K A Y A s  N. 9. 
R E G E N E R A T I O N  OF A I R  AND WATER B Y  H I G H E R  P L A N T S  I N  
C L O S E D  SPACE N 6 9 - 3 2 1 0 6  

NOORDERGRAAFv A- 
L I N E A R  P A S S I V E  E L E C T R I C A L  ANALOG MODEL OF HUMAN 
S Y S T E M I C  A R T E R I A L  T R E E *  D I S C U S S I N G  ARTERY SEGMENT 
MODELING.  V E S S E L S  I N P U T  IMPEDANCE, H A V E  T R A V E L *  
E T C  A 6 9 - 3 3 0 0 7  

N D V I K O V A .  A. V. 

P E R K I N S *  L. 
S D V l E T  BLOC RESEARCH ON P R E V E N T I O N  OF M I C R O B I A L  
D E G R A D A T I O N  OF E Q U I P R E N T  AND M U l t K I A L S ,  
B I B L I O G R A P H Y  
A T D - 6 9 - 4 1  N 6 9 - 3 2 3 1 2  

PESTOVI I. 0. 
C O M P E N S A T I V E  A D A P T A T I D N A L  R E A C T I O N S  T O  
H E I G H T L E S S N E S S I  D I S C U S S I N G  BLOOD S U P P L Y  TO THORAX 
AREA. E X T E R N A L  R E S P I R A T I O N ,  GAS EXCHANGE A N 0  
ENERGY L O S S  D U R I N G  P A R A B O L I C  AND O R B I T A L  F L I G H T S  

A 6 9 - 3 3 3 8 4  

PETERSI W. R, 
O I P D L E  SHUTTERS F O R  E Y E  P R O T E C T I O N  A G A I N S T  H I G H  
I N T E N S I T Y  F L A S H  B L I N D N E S S  
A D - 6 8 6 7 3 2  N 6 9 - 3 2 9 1 6  

PETROVYKHI V. A- 
N U T R I T I O N A L  REQUIREMENTS OF PERSONNEL UNDERGOING 
SPACE F L I G H T  S I M U L A T I O N  N 6 9 - 3 2 0 8 1  

PETRUKHPNv V. 6 -  
I N T E R R U P T E D  S T A Y  I N  R A R E F I E D  ATMOSPHERE ON 
TOLERANCE OF R A T S  T O  TRANVERSE G-LOADS 

WHITE.RATS DIET CONTAINING ALCOHOL-SOLUBLE PLEROTTII I. 
F R A C T I O N  O F  C H L O R E L L A  AND SCENEDESMUS BIDMASSI  R A D I  O P R O T E C T I V E  P R O P E R T I E S  OF SOME H E T E R O C Y C L I C  
N O T I N G  CHANGES I N  ADRENAL CORTEX AND R E N A L  NITROGENDUS COMPOUNDS A G A I N S T  S P E C T R A L  
GLOMERUS A 6 9 - 3 2 9 3 0  M O D I F I C A T I O N S  I N  H E M O G L O B I N  OF X I R R A D I A T E D  

M I C E  
NOZARDVv I -  N- CEA-R-3688 N 6 9 - 3 2 5 8 6  

M I C R O O R G A N I S M  Q U A N T I T A T I V E  D E T E R M I N A T I O N  I N  V I L K  
PRODUCTS AND OTHER SUBSTANCES P I L I A V S K Z I I  0. A. 
A D - 6 8 6 1 4 2  N 6 9 - 3 2 7 5 1  PROLONGED H Y P D K I N E S I A  E F F E C T  ON HUMAN R E S I S T A N C E  

TO P H Y S I C A L  STRESS, N O T I N G  P R O P H Y L A C T I C  I N F L U E N C E  

0 OF P H Y S I C A L  E X E R C I S E S  A 6 9 - 2 2 9 3 9  

OGLEZNEVp V* V s  PLECASI V. 
A N T I O X I D A N T  E F F E C T  ON TDLERANCES O F  B R A I N  I N  R A T S  SMALL R A D I A T I O N  DOSAGE E F F E C T S  ON HUMANS 
AND M I C E  UNDER H Y P O X I A  N 6 9 - 3 2 1 5 7  J P R S - 4 8 5 1 1  N 6 9 - 3 2 8 7 0  

D K U N E W I C K v  J- P. POHLI S-  A. 
E F F E C T S  O F  PROLONGED HYPOXIPr  EXPOSURE ON R A D I A T I O N  PULMONARY V E N T I L A T I O N  AND P E R F U S I O N  I N  NORMAL 
S E N S I T I V I T Y  I N  M I C E  S U P I N E  S U B J E C T S  BEFORE AND D U R I N G  EXPOSURE TO 
A D - 6 8 6 0 5 7  N 6 9 - 3 2 6 5 9  LOWER BDDY N E G A T I V E  PRESSURE MEASURED U S I N G  

X E - 1 3 3  A 6 9 - 3 3 1 8 0  
ORCUTTI D. M. 

U N I C E L L U L A R  A L G A E  I N  B I O R E G E N E R A T I V E  GAS EXCHANGE 
SYSTEMS 
A D - 6 8 6 7 3 4  N 6 9 - 3 2 9 1 3  

P 
P A R F E N D V A p  Z. N. 

P H Y S I O L O G I C A L  E F F E C T S  ON MEN O F  1 0  HOUR EXPOSURE 
T O  NITROGEN-OXYGEN M I X T U R E  FOLLDWED B Y  PURE 
OXYGEN 4 HOUR EXPOSUREI S I M U L A T I N G  CONDFTKONS 
D U R I N G  E V A  A 6 9 - 3 2 9 4 0  

PARK, C. 
LOW COST P I L O T  P R O X I M I T Y  WARNING INSTRUMENTI  
D I S C U S S I N G  D E S I G N  I N F L U E N C E S  O F  X E  STROBE 
L I G H T S *  ATMOSPHERIC R A D I A T I O N  T R A N S M I S S I O N  
C H A R A C T E R I S T I C S  AND D E T E C T I O N  C O N S I D E R A T I O N S  

A 6 9 - 3 4 1 0 3  

P A R K E R *  J. W. 
E N V I R O N M E N T A L  S I M U L A T I O N  OF I N C R E A S E D  A M B I E N T  
PRESSURE FOR HUMAN UNDERWATER PERFORMANCE 
T E S T I N G  
A O - 6 8 6 0 2 4  N 6 9 - 3 2 5 7 0  

PASTUSHENKOVo L, V -  
A N T I H Y P O X I C  P R E P A R A T I O N S  P R O T E C T I V E  EFFECT DN 
W H I T E  M I C E  AND RATS S U B J E C T E D  TO G R A V I T A T I O N A L  
A C C E L E R A T I O N S  A 6 9 - 3 2 9 3 1  

P A Y N E *  P *  Re 
E J E C T I O N  SEAT C U S H I O N  D Y N A M I C  C H A R A C T E R I S T I C S  
I N F L U E N C E  ON I N C I D E N C E  OF S P I N A L  I N J U R Y  D U R I N G  
E J E C T I O N ,  C O N S I D E R I N G  M I L  S P E C I F I C A T I O N  D Y N A M I C  
MODEL OF HUMAN BODY A 6 9 - 3 4 0 3 3  

P O L A N Y I ,  N- 
I N I R A V A S C U L A R  PRESSURE AND SOUND MEASURED I N  
A N E S T H E T I Z E D  DOGS AND HUMANS U S I N G  F I B E R O P T I C  
PRESSURE CATHETER A 6 9 - 3 4 1 7 2  

P O L V E R E L L I  I kl. 
R A D I O P R O T E C T I V E  P R O P E R T I E S  OF SOME H E T E R O C Y C L I C  
NITROGENOUS COMPOUNDS A G A I N S T  S P E C T R A L  
M O D I F I C A T I O N S  I N  H E M O G L D B l N  O F  X I R R A D I A T E D  
M I C E  
CEA-R-3688 N 6 9 - 3 2 5 8 6  

B I O L O G I C A L  E F F E C T S  O F  BROADBAND N O I S E  O N  A N I M A L  
R E S P I R A T O R Y  SYSTEMS N 6 9 - 3 2 0 1 7  

PDPOV. I .  Gr 
HUMAN S K I N  C O N D I T I O N  F D L L O W I N G  PROLONGED 
R E S T R I C T I O N  ON H A S H I N G  N 6 9 - 3 2 0 8 8  

POPOVA, N r  A. 
CORNEAL E P I T H E L I U M  CHROMOSOME REARRANGEf tENTS I N  
GAMMA I R R A D I A T E D  W H I T E  ADULT M I C E ,  N O T I N G  
R A D I A T I O N  DOSAGE AND D U R A T I O N  6 6 9 - 3 2 9 4 4  

PDRTUGALOVr  V, V-  
P H A G D C Y T I C  A C T I V I T Y  AND CARBOHYDRATE RETABOL I S M  I N  
P E R I P H E R A L  
ATMOSPHERE 

BLOOD N E U T R O P H I L S  
W I T H  I N C R E A S E D  0 

O F  MEN EXPOSED TO 
CONTENT. N O T I N G  

N E U T R O P H I L  ENERGY EXCHANGE DfSORDER R O L E  
A 6 9 - 3 2 9 4 2  

P R I N C E ,  R. N o  
L I T H I U M  P E R O X I D E  U T I L I Z A T I O N  F E A S I B I L I T Y  FOR 
OXYGEN S U P P L Y  AND CARBON D I O X I D E  CONTROL I N  



PROPHET, W. W. 

E X T R A V E H I C U L A R  P O R T A B L E  L I F E  SUPPORT SYSTEMS 
A I A A  PAPER 6 9 - 6 2 0  A 6 9 - 3 3 3 0 3  

PERSONAL AUTHOR I N D E X  

PROPHET, W. W. 
P R E D I C T I O N  OF P I L O T  PERFORMANCE B A S E 0  ON 
H E L I C O P T E R  T R A I N I N G  
A D - 6 8 6 6 1 9  N 6 9 - 3 3 1 8 0  

Q U A R A N T E L L 1 9  E. L. 
S I M U L A T I O N  S T U O I E S  O F  C O M M U N I C A T I O N  B E H A V I O R  UNDER 
STRESS - PHASE ONE A N 0  TWO 

RAOOMSKI  v M. W. 
E L E C T R O L Y T E  CHANGES I N  HUMANS UNOER H Y P E R B A R I C  
C O N D I T I O N S  
O R E T - 7 3 5  N 6 9 - 3 2 3 6 6  

R A M I R E Z ,  A. 
I N T R A V A S C U L A R  PRESSURE AND SOUND MEASUREO I N  
A N E S T H E T I Z E D  DOGS AND HUMANS U S I N G  F I B E R O P T I C  
PRESSURE CATHETER A 6 9 - 3 4 1 7 2  

RAYNEI J. M. 
P R O T E C T I V E  HELMET D E S I G N  E F F E C T I V E N E S S  A G A I N S T  
C O N C U S S I O N  AND S K U L L  FRACTURE AS F U N C T I D N  O F  
D I M E N S I O N .  WEIGHT. L O A D  SPREADING.  ETC 

R E G U L I N S K I ,  TI L. 
HUMAN PERFORMANCE ERROR M A T H E M A T I C A L  MODELS FOR 
SYSTEM R E L I A B I L I T Y  A N A L Y S I S  

REYNOLDS, H. N. 
V I S U A L  P E R C E P T I O N  OF T H R E E  D I M E N S I O N A L  O B J E C T S  
UNDER S I M U L A T E D  S O L A R  I L L U M I N A T I O N  I N  SPACE 
C O N S I D E R E D  I N  R E L A T I O N  T O  MANNED S P A C E F L I G H T  
MANEUVERS A 6 9 - 3 3 1 7 4  

RICHARDSON,  B. 
U N I C E L L U L A R  ALGAE I N  B I O R E G E N E R A T I V E  GAS EXCHANGE 
SYSTEMS 
A D - 6 8 6 7 3 4  N 6 9 - 3 2 9 1 3  

ROESSLER. R. 
HUMAN P S Y C H O P H Y S I O L O G I C A L  RESPONSE U S I N G  
ELECTROENCEPHALOGRAM 
A D - 6 8 6 0 8 9  N 6 9 - 3 2 6 1 4  

R O G A T I N A ,  L. N. 
P R E S E R V A T I O N  OF FECES D U R I N G  S P A C E F L I G H T  BY 
COPPER A N 0  S I L V E R  COMPOUNDS N 6 9 - 3 2 0 9 3  

ROGOVENKO. YE. S. 
O R G A N I Z A T I O N  O F  SYSTEM O F  A C T I O N  I N  C A S E  O F  RANDOM 
A L T E R N A T I O N  O F  S I G N A L S  N 6 9 - 3 2 0 5 0  

O R G A N I Z I N G  SYSTEMS O F  A C T I O N  W I T H  RANDOM 
A L T E R N A T I O N  O F  S I G N A L S  N 6 9 - 3 2 0 5 1  

ROKOTOVAq N. A. 
G R D U P I N G  O F  MOTOR A C T S  D U R I N G  L E A R N I N G  AND 
PERFORMANCE OF A S S I G N E D  SEQUENCES 

N 6 9 - 3 2 0 4 7  

GROUPING I N  L E A R N I N G  A N 0  PERFORMANCE OF ORDERED 
SEQUENCE O F  HUMAN A C T I O N S  N 6 9 - 3 2 0 4 8  

CONTROL O F  TEMPO OF M O T I O N  AND P O S S I B L E  METHODS O F  
R E P R E S E N T I N G  T I M E  I N  NERVOUS SYSTEM 

N 6 9 - 3 2 0 4 9  

ROSHCHINAI N. A. 
E F F E C T I V E N E S S  OF D I F F E R E N T  SCHEDULES OF A D A P T A T I O N  
TO H Y P O X I A  ON W H I T E  M I C E  AND RATS 

N 6 9 - 3 2 1 4 6  

P H Y S I O L O G I C A L  AND MORPHOLOGICAL E F F E C T S  O F  H Y P O X I A  
ON D E F E N S E  MECHANISMS O F  W H I T E  M I C E  I N  PRESSURE 
CHAMBERS W I T H  AND W I T H O U T  I N O C U L A T I O N  

N 6 9 - 3 2 1 4 7  

ADRENAL GLAND S I G N I F I C A Y C E  I N  A O A P T A T I O N  TO 
H Y P O X I A  U S I N G  PRESSURE CHAMBERS A T  H I G H  A L T I T U D E  

P I T U I T A R Y  GLAND S I G N I F I C A N C E  I N  A O A P T A T I O N  T O  
H Y P O X I A  U S I N G  PRESSURE CHAMBERS 

ROSNERq L. 
U N I C E L L U L A R  ALGAE I N  B I O R E G E N E R A T I V E  GAS EXCHANGE 
SYSTEMS 

ROSS, H. E. 
D I V E R  A D A P T A T I O N  T O  UNDERWATER S I Z E  A N 0  D I S T A N C E  
D I S T O R T I O N S  

ROTHI R. H., JR. 
S I M U L A T I O N  S T U O I E S  OF C O M M U N I C A T I O N  B E H A V I O R  UNOER 
S T R E S S  - PHASE ONE A N 0  TWO 
8 0 - 6 8 5 7 4 6  N 6 9 - 3 2 2 9 3  

ROUSHDY, H. 
R A D I O P R O T E C T I V E  P R O P E R T I E S  OF SOME H E T E R O C Y C L I C  
N I T R O G E N O U S  COMPOUNDS A G A I N S T  S P E C T R A L  
M O D I F I C A T I O N S  I N  HEMOGLOBIN O F  X I R R A D I A T E D  
M I C E  
CEA-R-3688 N 6 9 - 3 2 5 8 6  

RUFF. G. E. 
HUMAN REACTION TESTS T O  DETERMINE 
P S Y C H O P H Y S I O L O G I C A L  B A S E L I N E S  OF AUTONOMIC 
NERVOUS SYSTEM 

SAGAN, C. 
SOLAR SYSTEM P H Y S I C A L  ENVIRONMENTS SURVEYED FROM 
E X O B I O L O G I C A L  V I E W P O I N T  A 6 9 - 3 2 9 6 8  

SAMPLE, C. A. 
COMPUTER PROGRAM FOR O P E R A T I O N A L  T A S K S  O R I E N T E D  
P I L O T  T R A I N I N G  
A D - 6 8 5 7 7 6  N 6 9 - 3 1 8 2 0  

SASS, 0. J. 
A C C E L E R A T I O N  I N J U R Y  N O T I N G  WATER I M M E R S I O N  E F F E C T  
ON C A T  L U N G  DUE T O  I N T E N S E  BODY V I B R A T I O N .  

SCHAALI S. F. 
PULMONAKY V E N T I L A T I O N  AND P E R F U S I O N  I N  NORMAL 
S U P I N E  S U B J E C T S  BEFORE AND D U R I N G  EXPOSURE T O  
LOWER B O D Y  N E G A T I V E  PRESSURE MEASUREO U S I N G  

X E - 1 3 3  A 6 9 - 3 3 1 8 0  

SCHLEUSING.  G. 
E F F E C T  OF WEIGHT ON D I F F I C U L T I E S  E X P E R I E N C E D  
W I T H  WEARING O F  B R E A T H I N G  APPARATUS 
NLL-SMRE-TRANS-5658-/8313.4/ N 6 9 - 3 2 7 6 8  

SCHMIDTKE.  HI 
ERGONOMY A N 0  A V I A T I D N  M E D I C I N E *  D I S C U S S I N G  
B I O T E C H N O L O G I C A L  ASPECTS OF I N F O R M A T I O N  I N  MAN 
M A C H I N E  SYSTEMS A N 0  O B S E R V A T I O N  T A S K S  

A 6 9 - 3 3 7 7 0  

S C H M I T T ,  F. 0. 
F I B R O U S  P R O T E I N ,  N E U R O F I L A M E N T S  AND MICROTUBULES,  
I N  NEURONS N 6 9 - 3 1 8 8 0  

SCHUELLER. 0. 
P R I N C I P L E S  OF BOYLE LAW EMERGENCY PRESSURE S U I T  
AND A P P L I C A T I O N  
A D - 6 8 5 7 2 0  N 6 9 - 3 1 9 6 7  

S E K I N S I  M. K. 
SEDENTARY M E T A B O L I C  VALUES OF MEN, WOMEN, AND 
C H I L D R E N  T A K E N  FROM CALORIMETRY SYSTEMS 
A D - 6 8 5 8 7 8  N 6 9 - 3 1 8 0 7  

SHASHKOV. V. S. 
TRANSVERSE A C C E L E R A T I O N  O V E R S T R A I N  E F F E C T  ON M I C E  
S E N S I T I V I T Y  T O  C Y S T A M I N E  A 6 9 - 3 3 3 8 6  

SHEPELEV.  YE. YA. 
P H Y S I O L O G I C A L  A N 0  E C O L O G I C A L  ASPECTS O F  C H L O R E L L A  
C U L T U R E S  AS L I N K  I N  CLOSED E C O L O G I C A L  SYSTEM 



PERSONAL AUTHOR INDEX 

SHLOSINGER* A. P. 
HEAT P I P E  DEVICES APPL IED TO R A D I A T I V E  BODY H E A l  
TRANSFER I N  SPACE S U I T  TEMPERATURE CONTROL 
A I A A  PAPER 69 -619  A69 -33293  

SHMELEVA, A. n. 
PROLONGED HYPEROXIC EFFECTS ON M I C E  ERYTHROCYTE 
COUNT AN0 HEMOGLOBIN LEVEL N69-32072  

SHDEHAKER, W. J. 
HEPATIC TYROSINE TRANSAMINASE RHYTHM I N  RATS 
UNDER VARIOUS CONDITIONS OF L IGHTING,  FOOD 
CONSUMPTION AND DIETARY PROTEIN CONTENT 

A69-33755  

SIEGEL, S. n. 
L I G N I N  PRESENCE I N  NEW ZEALAND MOSS GAMETOPHYTES 
OBSERVED FOR CHARACTERISTIC COLOR REACTION AN0 UV 
SPECTRA, NOTING CONTRAST WITH NORTH TEMPERATE 
SPEC1 ES A69-34176  

SIHONOVI V. H. 
CARROT PLANTS GROWING DURING 3 7 4  DAYS I N  CONVEYER 
TYPE AEROPONIC ASSEMBLY, NOTING Y I E L D  AND 
MORPHOLOGICAL FEATURES A 6 9 - 3 2 9 4 3  

SIMONOVt YE. YE. 
H I G H  ALTITUDE AND PRESSURE CHAMBER EXPERIMENTS 
FOR DURATION OF HEMOPOETIC REACTION I N  RATS 
FOR ACCLIMATIZAT ION TO HYPOXIA N 6 9 - 3 2 1 5 4  

SIMPURAr S. F. 
PREFLIGHT ACCLIMATIZAT ION BY H IGH ALT ITUDE 
MOUNTAIN RESIDENCE FOR ASTRONAUTS RESISTANCE TO 

G LOADS N 6 9 - 3 2 1 3 3  

HUMAN PHYSIOLOGICAL TOLERANCE TO TRANSVERSE G 
LOADING PRE AND POST MOUNTAIN RESIDENCE 
ADAPTATION N 6 9 - 3 2 1 3 4  

PHYSIOLOGICAL CONDIT IONING TO HYPOXIA I N  PRESSURE 
CHAMBERS UNDER TRANSVERSE G LOADING 

N69-32135  

SKRYPINv V. A- 
F L I G H T  PERSONNEL TRAIN ING FOR H I G H  PRESSURE OXYGEN 
RESPIRATION N69-32065  

SLATER. JI V- 
X I R R A D I A T I O N  AND TEMPERATURE EFFECTS ON FLOUR 
BEETLE / TRIBOLIUM CONFUSUM/ PUPAE, NOTING WING 
ABNORMALITIES AND PUPAL STAGE DURATION 

A69-33748  

SMIRNOVA, G. L. 
PROLONGED HYPOKINESIA EFFECT ON HUMAN RESISTANCE 
TO PHYSICAL STRESS, NOTING PROPHYLACTIC INFLUENCE 
OF PHYSICAL EXERCISES A69-32939  

SMITH, E. M. Be 
P I L O T  REACTION TO WEARING LIGHTWEIGHT, WASHABLE 

MK 6 ANTIGRAVITY SUITS  
FPRC/MEMO-239 N69-33042  

SMITH, J. E. 
BETA ADRENERGIC BLOCKADE I N  D IFFERENTIAL  DIAGNOSIS 
OF CARDIOVASCULAR CHANGES PRODUCED BY STRESS 
ENDUCED CATECHOLAMINE L I B E R A T I O N  AND ORGANIC 
D ISEASE A 6 9 - 3 3 1 8 4  

SMITH. W. M. 
BEOREST AS ANALOG OF WEIGHTLESSNESS, EVALUATING 
ROLE OF EXTRAVASCULAR DEHYDRATION I N  
POSTRECUMBENCY ORTHOSTATISM A69-33179  

SNOOKI 5. H. 
PSYCHOPHYSICAL METHOD OF STUDYING HEART RATE AS 
I N D I C A T I O N  OF PHYSIOLOGICAL FATIGUE 

A69-34013  

SPIELVOGEL. R. 
PULMONARY VENTILAT ION AND PERFUSION I N  NORMAL 
SUPINE SUBJECTS BEFORE AND DURING EXPOSURE TO 
LOWER BODY NEGATIVE PRESSURE MEASURED USING 

XE-133 A69 -33100  

STEIN, T. R. 
ONE DIMENSIONAL FLUX OF OXYGEN THROUGH STAGNANT 
LAYER N 6 9 - 3 2 0 4 0  

STELUACHv G- E. 
MUSCLE MOTOR PERFORMANCE UNDER CONTINUOUS 
PRACTICE CONDITIONS, ANALYZING I N D I V I D U A L  
DIFFERENCESr I N T R A I N D I V I D U A L  V A R I A B I L I T Y  AND 
REMOTENESS A69-34003  

STEPANOVv R. P. 
MYOCARDIAL CHANGES I N  RABBITS  AFTER GENERAL 
CHRONIC I O N I Z I N G  I R R A D I A T I O N  ATTRIBUTED TO LONER 
CARDIAC A C T I V I T Y I  HYPOTROPHY AN0 DISTROPHY 

A69-32929  

STERN, J. A. 
PAINTED HELICOPTER ROTOR BLADES RULED OUT AS CAUSE 
OF FL ICKER INDUCED VERTIGO, REPORTING P I L O T S  
PSYCHOPHYSIOLOGICAL RESPONSES TO FORMATION FLY ING 

A69-33175  

STEWART. J. L. 
HE SPEECH PROCESSOR FOR AEROSPACE APPLICATIONS, 
DISCUSSING HE SPEECH DISTORTION NATURE 

A69-34095  

STUART* J. L. 
B I O S A T E L L I T E  U R I N A L Y S I S  INSTRUMENT TESTING FOR 
CALCIUM, CREATINE, AND CREATIN INE 
NASA-CR-103420 N 6 9 - 3 1 9 2 2  

SUESS. A. 
LOW DOSAGE GAMMA R A D I A T I O N  EFFECTS ON PLANT 
GROWTH 
BMWF-FBK-68-48 N 6 9 - 3 2 8 8 5  

SUGGS. C. W. 
MUSCLE POWER OUTPUT RELATION TO IMPOSED LOAD 
MODIFIED TO ACCOMMODATE INVERSE RELATIONSHIP  
BETWEEN GENERATED FORCE AND CONTRACTION SPEED FOR 
DETERMINING HAXIMUM STRENGTH A 6 9 - 3 4 0 1 1  

SYVERSEN. Re G. 
COOLING SYSTEM CONTROL SYSTEM FOR ASTRONAUT 
THERMAL E Q U I L I B R I U M  AND WORK OUTPUT MAXIMIZAT ION 
DURING EXTRAVEHICULAR SPACE MISSIONS 
A I A A  PAPER 6 9 - 6 1 7  A69 -33278  

SYZRANTSEV. YU. K. 
EFFECT OF HYPODYNAMIA ON NITROGEN METABOLISM 

N 6 9 - 3 2 0 7 9  

TALLMAN, O. 
D I G I T A L  S IMULATION OF B IOLOGICAL  MODEL FOR VISUAL 
IMAGES C L A S S I F I C A T I O N  DERIVED FROM HUMAN V ISUAL  
SYSTEM ASPECTS A69-34094  

THOMAST W. R. L. 
LOW COST P I L O T  PROXIMITY WARNING INSTRUMENT. 
DISCUSSING DESIGN INFLUENCES OF XE STROBE 
LIGHTS. ATMOSPHERIC RADIAT ION TRANSMISSION 
CHARACTERISTICS AND DETECTION CONSIOERATIONS 

A69-34103  

TOHASHEFSKI, J. F. 
PULMONARY MECHANICS DURING ZERO GRAVITY MAY EUVERSr 
NOTING DECREASE I N  FLOW RATE AND INCREASE I N  
EXPIRATION T I M E  WITHOUT DECREASE I N  V I T A L  CAPACITY 

A 6 9 - 3 3 1 0 1  

TROSHIKHIN, G. V. 
OXYGEN CONSUMPTION AND RECTAL TEMPERATURE I N  MALE 
MICE CONFINED I N  NITROGEN AND HELIUM D ILUTED 
HYPEROXIC ATMOSPHERE AT S P E C I F I C  TEMPERATURE AND 
HUMIDITY  RANGES A69-32932  

TRUCKENBRODT, E. 
FLOW MECHANICS APPLICATIONS TO MEDICINE, 
DISCUSSING VASCULAR AN0 TECHNICAL SYSTEMS AND 
MEASURING EQUIPMENT ADAPTATION TO HUMAN ORGANISMS 

A 6 9 - 3 3 7 7 1  

UOALOVt YU. F. 
EFFECT OF Q U A L I T A T I V E  DIETARY DIFFERENCES ON 
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F!CTABOLISP! i l N D E R  HYPERDYNAMIC C O N O I T I O N S  
N 6 9 - 3 2 0 8 0  

UGLOVn,  N, N. 
E F F t C T  OF PROLONGED STAY UNDER C O N D I T I O N S  OF 
LOWERED B A R O N E T R I G  PRESSURE ON TOLERANCE OF G- 
LOADS 1 0  W H I T E  M I C E s  RATS A N 0  G U I N E A  P I G S  

N 6 9 - 3 2 1 4 3  

9 O A P T A T I O N  TO C O N O I T I O N S  OF CHANGED GASEOUS 
ENVIRONMENT ON TOLERANCE TO G-LOADS ON W H I T E  
M I C E  AND RATS N 6 9 - 3 2 1 4 5  

IJRDANETA. L. 
G A S T R I C  P E R F U S I O N  R A T E  I N  R E S T R A I N E D  A N I M A L S  
D E T E R M I N E D  BY RE 8 6  CLEARANCE TECIHVIQUE 

A 6 9 - 3 3 1 7 0  

M I C E  AND RATS N 6 9 - 3 2 1 4 5  

H Y P O X I C  GAS M I X T U R E S  I N C L U D I N G  E T H E R ?  I N T R A N A R C O N s  
A N 0  CORASOLE I N  W H I T E  M I C E  N 6 9 - 3 2 1 5 6  

VASIN, n, v. 
TRANSVERSE A C C E L E R A T I O N  O V E R S T R A I N  E F F E C T  ON M I C E  
S E N S I T I V I T Y  T O  C Y S T A M I N E  A 6 9 - 3 3 3 8 6  

V I L I A N S I  M, V-  
CARROT P L A N T S  GROWING D U R I N G  3 7 4  DAYS I N  CONVEYER 
T Y P E  AEROPONIC ASSEMBLYI N O T I N G  Y I E L D  AND 
f lORPHOLOGICAL F E A T U R E S  A 6 9 - 3 2 9 4 3  

VINOGRADOVI V. M. 
A N T I H Y P O X I C  PREPARATIONS P R O T E C T I V E  E F F E C T  ON 
W H I T E  M I C E  AND RATS S U B J E C T E D  T O  G R A V I T A T I O N A L  
A C C E L E R A T I O N S  A 6 9 - 3 2 9 3 1  

v V I S H N I A C ,  H. 

V A L E N S T E I N I  E. S. ELECTRON TRANSPORT I N I T I A T E D  BY R A D I A N T  ENERGY 
ELECTRODE S T I M U L A T E D  H Y P O T H A L A M I C  D R I N K I N G  I N  R A T S  A B S O R P T I O N  OR B Y  R E D U C I N G  S U I T A B L E  ELECTRON 
COE4PARED W I T H  D R I N K I N G  I N D U C E D  BY WATER 
D E P R I V A T I O N .  N O T I N G  D I F F E R E N C E  I N  CONSUMPTION 

L A T E R A L  H Y P O T H A L A M I C  S T I M U L A T I O N  BOUND E A T I N G  
M I I T I V A T I O N  I N  A N I M A L S *  COMPARING E L E C T R I C A L  
S T I M U L A T I O N  AND HUNGER E L I C I T E D  E A T I N G  

A 6 9 - 3 3 7 5 2  

V E N T R O M E D I A L  HYPDTHALAMLC I VMH/ L E S I O N S s  BODY 
WEIGHT A N 0  FOOD CONSUMPTION CHANGES I N  MALE AND 
F E M A L E  RATSl  O B S E R V I N G  D I F F E R E N T I A L  E F F E C T S  

A 6 9 - 3 3 7 5 6  

VAN LAER. E- 
V I S U A L  T R A C K I N G  S T U D I E S  FOR TRANSFER E F F E C T S  I N  
D I S P L A C E M E N T  P R I S M  A D A P T A T I O N  
A D - 6 8 7 1 3 9  N 6 9 - 3 2 8 7 9  

VARTBAROMOVs R. A. 
P R E F L I G H T  A C C L I M A T I Z A T I O N  BY H I G H  A L T I T U D E  
M O U N T A I N  R E S I D E N C E  FOR ASTRONAUTS R E S I S T A N C E  TO 

G LOADS N 6 9 - 3 2 1 3 3  

HUMAN P H Y S I O L O G I C A L  TOLERANCE TO TRANSVERSE G 
L O A D I N G  P R E  A N 0  POST M O U N T A I N  R E S I D E N C E  
A D A P T A T I O N  N 6 9 - 3 2 1 3 4  

P H Y S I O L O G I C A L  C O N D I T I O N I N G  TO H Y P O X I A  I N  PRESSURE 
CHAMBERS UNDER TRANSVERSE G L O A D I N G  

N b 9 - 3 2 1 3 5  

M l C R O F L O R f i  R E D U C T I O N  I N  LONG TERM, C L E A N  ROOM 
E X P E R I M E N T S  N 6 9 - 3 2 0 8 7  

V A S I L E V ,  P. Vo 
C O M P E N S A T I V E  A O A P T C T I O N A L  R E A C T I O N S  T O  
W E I G H T L E S S N E S S s  D I S C U S S I N G  BLOOD SUPPLY TO THORAX 
AREA. E X l E R N A L  R E S P I R A T I O N .  GAS EXCHANGE AND 

E F F E C T I V E N E S S  O F  D I F F E R E N T  SCHEDULES OF A D A P T A T I O N  
TO H Y P O X L A  ON W H I T E  M I C E  AND R A T S  

H Y P E R C A P N I C  GASEOUS ENVIRONMENT E F F E C T S  ON C E N T R A L  
NERVOUS S Y S T E M  OF W H I T E  M I C E  N 6 9 - 3 2 1 5 5  

V A S I L Y E V *  P -  V-  
P H Y S I C A L  T R A I N I N G  FOR I N C R E A S E D  R E S I S T A N C E  O F  M I C E  
10 R A D I A L  A C C E L E R A T I O N  A N 0  LOWERED P A R T I A L  
OXYGEN PRESSURE N 6 9 - 3 2 0 6 6  

C O M P A R A T I V E  P H Y S I O L O G H C A L  A N A L Y S I S  O F  B L O C K I N G  
P R O T E C T I V E  A N 0  A D A P T I V E  R E A C T I O N S  TO EXTERNAL 
A I R  C O O L I N G  OF DOGS A N 0  A L B I N O  RATS 

N 6 9 - 3 2 0 9 5  

P R E F L I G H T  A C C L I M A T I Z A T I O N  BY H I G H  A L T I T U D E  
M O U N T A I N  R E S I D E N C E  FOR ASTRONAUTS R E S I S T A N C E  TO 

G LOADS N 6 9 - 3 2 1 3 3  

A U A P T A T L O N  T O  C U N O I T I O N S  OF CHANGED GASEOUS 
E N V I R O N P E N T  ON TOLER4NCE TO G-LOADS ON W H I T E  

ACCEPTOR AS SOURCE O F  ENERGY FOR E X T R A T E R R E S T R I A L  
L I F E  A 6 9 - 3 2 9 7 3  

VOlNOVA,  I. I .  
V E S T I B U L A R  R E A C T I O N S  I N  RATS UNDER HYPOTHERMAL 
C O N D I T I O N S  B Y  MEASURING POSTROTATORY NYSTAGMUS 
B E A T S  NUMBER AND OURATIONI R E S P I R A T I O N  R A T E S  AND 
R E C T A L  TEMPERATURE A 6 9 - 3 2 9 3 4  

VOROBEVr E. I .  
M Y O C A R D I A L  CHANGES I N  R A B B I T S  A F T E R  GENERAL 
CHRONIC I O N I Z I N G  I R R A D I A T I O N  A T T R I B U T E D  TO LOWER 
C A R D I A C  A C T I V I T Y ,  HYPOTROPHY A N 0  O I S T K O P H Y  

A 6 9 - 3 2 9 2 9  

VORONINe G. 1- 
P H Y S I O L O G I C A L  H Y G I E N I C  E V A L U A T I O N  O F  T H E  
L I F E - S U P P O R T  SYSTEMS OF VOSTOK A N 0  VOSKHOD 
SPACECRAFT N 6 9 - 3 2 0 5 9  

WAGNER* B. H- 
EXOBIOLOGYI  SEARCH FOR E X T R A T E R R E S T R I A L  L I F E  - 

AAS-AAAS CONFERENCEg NEW YORKI DECEMBER 
1 9 6 7  A 6 9 - 3 2 9 6 7  

WAGNER* R. 
I N T R A V A S C U L A R  PRESSURE A N 0  SOUND MEASURED I N  
A N E S T H E T I Z E D  DOGS AND HUMANS U S I N G  F I B E R O P T I C  
PRESSURE CATHETER 8 6 9 - 3 4 1 7 2  

WALAWSKI, J. 
COMPENSATORY R E A C T I O N S  T O  PROLONGED W E I G H T L E S S N E S S  
I N  HUMAN AND A N I M A L  ORGANISMS E M P H A S I Z I N G  BLOOD 
C I R C U L A T I O N p  HEART, N E T A B O L I S M e  D I G E S T I V E  A N 0  
NERVOUS SYSTEMS A 6 9 - 3 3 5 7 7  

HALTERS,  R. F. 
P E R I P H E R A L  VOLUME MEASUREMENTS AS I N D I C E S  O F  
C I R C U L A T O R Y  FACTORS I N  C A R D I O V A S C U L A R  
O R T H O S T A T I C  RESPONSE 
N A S A - C R - 1 0 1 8 1 2  N 6 9 - 3 1 9 4 3  

WARNER* H, D, 
I N T E R M I T T E N T  N O I S E  E F F E C T S  ON HUMAN T A R G E T  
D E T E C T I O N  TO T E S T  NEUTRAL R A T I O  DEPENDENCE ON 
N O I S E  I N T E N S I T Y  L E V E L ,  N O T I N G  A T T E N T I O N  
F L E X I B I L I T Y  8 6 9 - 3 4 0 0 8  

HEINBERG,  S. H e  
P E R I P H E R A L  VOLUME MEASUREMENTS AS I N D I C E S  O F  
C I R C U L A T O R Y  FACTORS I N  C A R D I O V A S C U L A R  
O R T H O S T A T I C  RESPONSE 
N A S A - C R - 1 O l B l Z  N 6 9 - 3 1 9 4 3  

WELTMAMNp G. 
D I V E R  A D A P T A T I O N  TO UNDERWATER S I Z E  A N 0  D I S T A N C E  
D I S T O R T 1  ONS 
A D - 6 8 4 8 7 1  N 6 9 - 3 3 0 4  L 

WESTERHOF* N. 
i I N E A R  P A S S I V E  E L E C T R I C A L  ANALOG MODEL OF HUMAN 
S Y S T E M I C  A R T E R I A L  TREE, D I S C U S S I N G  ARTERY SEGHENT 
MODELINGI  V E S S E L S  I N P U T  I M P E D A N C E 9  WAVE TRAVEL,  
ETC A 6 9 - 3 3 0 0 7  
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WEYBREWt 8. 8 -  
E N V I R O N M E N T A L  S I M U L A T l O N  OF I N C R E A S E D  A M B I E N T  
PRESSURE FOR HUMAN UNDERWATER PERFORMANCE 
T E S T I N G  
A D - 6 8 6 0 2 4  N 6 9 - 3 2 5 7 0  

WHITTAKER,  V. P a  
C H E M I C A L  I N H I B I T I O N  AND S T I M U L A T I O N  O F  CENTRAL 
NERVOUS SYSTEM N 6 9 - 3 1 8 7 9  

WOOD9 C. D. 
H E A D  MOVEMENTS CONTROLLED FOR R A P I D  V E S T I B U L A R  
A O A P T A T I O N  I N  SLOW R O T A T I O N  ROOM / S R R / r  
P R E V E N T I N G  M O T I O N  S I C K N E S S  A 6 9 - 3 3 1 7 8  

W R I G H T *  E a  N -  
H A B I T A T  M O D I F I C A T I O N  FOR A I R P O R T  B I R D  P O P U L A T I O N  
CONTROL, D I S C U S S I N G  D R A I N I N G  OF WET AREAS? WASTE 
CONTROL, ETC A 6 9 - 3 3 3 6 8  

W U L F E C K t  J. W. 
A I R C R A F T  C A R R I E R  L A N D I N G  SYSTEM PERFORMANCEI 
V A R I A T I O N S  I N  P I L O T  E X P E R I E N C E ,  A I R C R A F T  TYPES AND 
ENVIRONMENT*  E M P H A S I Z I N G  N I G H T  C A R R I E R  RECOVERY 

A 6 9 - 3 4 0 1 2  

WURTMANI 8- J- 
H E P A T I C  T Y R O S I N E  T R A N S A M I N A S E  RHYTHM I N  R A T S  
UNDER V A R I O U S  C O N O I T I O N S  OF L I G H T I N G ,  FOOO 
CONSUMPTION A N 0  D I E T A R Y  P R O T E I N  CONTENT 

A 6 9 - 3 3 7 5 5  

Y 
YANKOPOULOSr  N. A- 

I N T R A V A S C U L A R  PRESSURE AND SOUND MEASURED I N  
A N E S T H E T I Z E D  DOGS AND HUMANS U S I N G  F I B E R O P T I C  
PRESSURE CATHETER A 6 9 - 3 4 1 7 2  

YAROSHENKO* G. L o  
S I C K N E S S  P R O B A B I L I T I E S  O U R I N G  LONG-TERM SPACE 
F L I G H T  FOR M E D I C A L  S U P P L Y  P L A N N I N G  

Y A Z D O V S K I Y I  V. I .  
H E T E R O T R O P H I C  ORGANISMS AS HUMAN D I E T A R Y  SOURCE 
D U R I N G  LONG SPACE F L I G H T S  N 6 9 - 3 2 0 8 4  

YOUNG. L. R. 
B I O T E C H N O L O G I C A L  REQUIREMENTS FOR L I F E  SUPPORT 
SYSTEMS 
N A S A - C R - 1 0 3 6 3 0  N 6 9 - 3 2 5 0 4  

YOUNG* R e  S-  
E X T R A T E R R E S T R I A L  L I F E  D E T E C T I O N  E X P E R I M E N T S  
I N T E G R A T E 0  I N T O  S I N G L E  M U L T I P U R P O S E  SPACE 
LABORATORY* I N C L U D I N G  C H E M I C A L  A N A L Y S E S *  
M E T A B O L I S M  I D E N T I F I C A T I O N ,  O B S E R V A T I O N  FOR 
MOLECULAR AND/OR C E L L U L A R  GROWTH AND R E P L I C A T I O N  

A 6 9 - 3 2 9 7 0  

YOUNG* We A. 
R E S P I R A T O R Y  GAS EXCHANGE I N  E X E R C I S E  D U R I N G  HE- 0 
B R E A T H I N G ,  A N A L Y Z I N G  E F F E C T S  ON 0 CONSUMPTION9 
CARBON D I O X I D E  P R O D U C T I O N  AND M I N U T E  V E N T I L A T I O N  
OF HUMAN SUBJECTS A 6 9 - 3 3 7 5 1  

YUGANOV* YE. M, 
P E R M I S S I B L E  N O I S E  L E V E L S  I N  S P A C E C R A F T  C A B I N S  
D U R I N G  PROLUNGED SPACE F L I G H T S  N 6 9 - 3 2 0 7 5  

Y U K H M O V S K I Y t  G* D. 
H I G H  A L T I T U D E  A O A P T A T I O N  OF M O U N T A I N  R E S I D E N T S  ON 
ACUTE H Y P O X I A ,  H I G H  TEMPERATURE, AND V E S T I B U L A R  
I R R I T A T I O N  T O L E R A T I O N  N 6 9 - 3 2 1 3 7  

H Y P E R D X I A I  HYPERCAPNIA.  A N 0  H I G H  TEMPERATURE 
TOLERANCE OF LOW ATMOSPHERIC PRESSURE ADAPTED 
M I C E  N 6 9 - 3 2 1 3 9  

E F F E C T I V E N E S S  O F  D I F F E R E N T  SCHEDULES OF A D A P T A T I O N  
TO H Y P O X I A  ON W H I T E  M I C E  AND R A T S  

N 6 9 - 3 2 1 4 6  

Z 
Z A G R Y A D S K I Y e  V. P. 

OXYGEN AND V I T A M I N S  FOR R E D U C I N G  CARBON D L O X f O E  
T O X I C I T Y  I N  M I C E  N 6 9 - 3 2 0 7 3  

Z A L K I N D s  M. 5- 
V E L O C I T Y  CONTROL I N  MANUAL T R A C K I N G  MOVEMENTS O F  
MAN 
P B - 1 8 2 4 0 6 T  N 6 9 - 3 2 3 8 5  

ZECHMANI F. W. 
L E G  VOLUME CHANGES I N  RESPONSE TO LOWER BODY 
N E G A T I V E  PRESSURE DUE TO BLOOD R E D i S T R I B U T I G N  

A 6 9 - 3 3 1 7 1  

Z l ibROVe SI G. 
S T A T E  AND E F F I C I E N C Y  O F  HUMAN B E I N G  D U R I N G  
PROLONGED C O N F I N E M E N T  I N  SPACECRAFT S I M U L A T O R  

N 6 9 - 3 2 0 5 5  

ZHKRONKINI A. G. 
OXYGEN C O N S U M P T I O N  AND R E C T A L  TEMPERATURE I N  M A L E  
M I C E  C O N F I N E D  I N  N I T R O G E N  AND H E L I U M  D I L U T E D  
H Y P E R O X l C  ATMOSPHERE A T  S P E C I F I C  TEMPERATURE AND 
H U M I D I T Y  RANGES A 6 9 - 3 2 9 3 2  

Z I G M O N D t  M. J. 
H E P A T I C  T Y R O S I N E  T R A N S A M I N A S E  RHYTHM I N  R A T S  
UNDER V A R I O U S  C O N O I T I O N S  OF L I G H T I N G *  FOOO 
CONSUMPTION AND D I E T A R Y  P R O T E I N  CONTENT 

A 6 9 - 3 3 7 5 5  

Z I S K I N v  Me C. 
I N T E R S P I K E  I N T E R V A L  HISTOGRAM D E R I V E D  FROM S P I K E  
OCCURRENCE H I S T O G R A M  OF NEURONAL S P I K E  D A T A  
A D - 6 8 7 0 8 3  N 6 9 - 3 3 0 9 4  

Z O L O T U K H I N s  A. NI 
C A R D I O V A S C U L A R  SYSTEM, NEUROMUSCULAR A C T I V I T Y  A N 0  
MENTAL F I T N E S S  O F  S U B J E C T S  PERFORMING P H Y S I C A L  AND 
MENTAL A S S I G N M E N T S  W I T H  P R E S C R I B E D  WORK-REST 
SCHEDULE D U R I N G  CONFINEMENT A 6 9 - 3 2 9 3 6  

Z U K H B A I A r  Te f-i. 
CORNEAL E P I T H E L I U M  CHROMOSOME REARRANGEMENTS I N  
GAMMA I R R A D I A T E D  W H I T E  ADULT M I C E *  N O T I N G  
R A D I A T I O N  DOSAGE A N 0  D U R A T I O N  A 6 9 - 3 2 9 4 4  
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Report Centers located in the organizations listed below. Each center is prepared to furnish the public 
such services as reference assistance, interlibrary loans. photocopy service, and assistance in obtain- 
ing copies of NASA documents for retention. 

CALIF0 RN IA MISSOURI 
University of Californ~a. Berkeley Linda Hall Library, Kansas City 

COLORADO NEW YORK 
University of Colorado. Boulder Columbia University, New York 

DISTRICT OF COLUMBIA PENNSYLVANIA 
Library of Congress Carnegie Library of Pittsburgh 

GEORGIA TEXAS 
Georgia Institute of Technology, Atlanta Southern Methodist University. Dallas 

ILLINOIS WASHINGTON 
The John Crerar L~brary, Chicago University of Washington, Seattle 

MASSACHUSETTS 
Massachusetts lnstitute of Technology. Cambridge 

NASA publications (those indicated by an "*" following the accession number) are also received by 
the following public and free libraries: 

CALIF0 RN IA 
Los Angeles Public Library 
San Diego Public Library 
COLORADO 
Denver Public Library 
CONNECTICUT 
Hartford Public Library 
DELAWARE 
Wilmington lnstitute Free Library, Wilmington 
MARYLAND 
Enoch Pratt Free Library, Baltimore 
MASSACHUSETTS 
Boston Public Library 

MICHIGAN 
Detroit Public Library 
MINNESOTA 
Minneapolis Public Library 
James Jerome Hill Reference Library, St. Paul 
MISSOURI 
Kansas City Public Library 
St. Louis Public Library 
NEW JERSEY 

NEW YORK 
Brooklyn Public Library 
Buffalo and Erie County Public Library 
Rochester Public Library 
New York Public Library 
OH I0 
Akron Public Library 
Cincinnati Public Library 
Cleveland Public Library 
Dayton Public Library 
Toledo Public Library 

OKLAHOMA 
Oklahoma County Libraries, Oklahoma 
TENNESSEE 
Cossitt-Goodwin Libraries, Mem~h is  

-- 

TEXAS 
Dallas Public Library 
Fort Worth Public Library 
WASH IN  GTON 
Seattle Public Library 
WlSCONSlN 
Milwaukee Public Library 

City 

Trenton Public Library 

An extensive collection of NASA and NASA-sponsored documents and aerospace publications avail- 
able to the public for reference purposes is maintained by the American lnstitute of Aeronautics and 
Astronautics, Technical Information Service, 750 Third Avenue. New York. New York, 1001 7. 

EUROPEAN 
An extensive collection of NASA and NASA-sponsored publications is maintained by the National 
Lending Library for Science and Technology, Boston Spa, Yorkshire, England. By virtue of arrange- 
ments other than with NASA. the National Lending Library also has available many of the non-NASA 
publications cited in STAR. European requesters may purchase facsimile copy or microfiche of NASA 
and NASA-sponsored documents. those identified by both the symbols " #  and "*", from: ESRO/ 
ELDO Space Documentation Service, European Space Research Organization, 114, av de Neuiliy, 
92-Neuilly-sur-Seine, France. 



MATI~NAL AEBQNAUTICS AND SPACE ADMINISTRATION 

FIRST CLASS MAIL 

POSTAGE AND FEES PAIC 
NATIONAL AERONAUTICS A 

SPACE ADMINISTRATIO A 

WSTMASTER: If Undeliverable (Section 1: 
Postal Manual ) Do Not Rr- 

'<The aero?~azrtical and space activities of the United States shall be 
cond&~d so as to contribgte . . . to the expansion of htlman knozul- 
edge of phenortzena in the atmosphere dnd space. The Ad?i?inistration 
shall provide for the widest prcrcticabk and ap~~ropriate dissemination 
of infon~i~t ion concerning its actiz~itfes and the restclrs thereof." 

-NATIONAL AERONAUTICS AND SPACE ACT OF 1958 

NASA SCIENTIFIC AND TECHNICAL PUBLICATIONS 

TECHNICAL REPORTS: Scientiqc aad 
technical infomation considered important, 
complete, and a 'lasting contribution to existing 
krrowledge. 

TECHNICAL NOTES: Information-less broad 
in scope bat nevertheless of importance as a 
contribution to existing knowledge. 

TECWNXAL MEMQRAWDWMS:, 
Information receiving limited distribution 
bwaQse of preliminary data, security ciassifica- 
tion, m ocher r e a m .  

CONTRACTOR REPORTS : Scientific and 
technical information generated under a NASA 
contzact or grant and considered an important 
conrrlhition to existing knowledge. 

TECHNICAL TRANSLATIONS: Information 
published in a foreign language considered 
to merit NASA distribution in English. 

SPECIAL PUBLICATIONS: Information 
derived from or of value to NASA activities. 
Publications include conference proceedings, 
monographs, data compilations, handbooks, 
sourcebooks, and special bibliographies. 

TECHNOLOGY UTILIZATION 
PUBLICATIONS: Information on technology 
used by NASA that may be of particular 
interest in commercial and other non-aerospace 
applications. Publications include Tech Briefs, 
Technology Utilization Reports and Notes, 
and Technoiogy Surveys. 

Details on the availabifity sf these pub~catlons may be obtained from: 

SCIENTIFIC A.ND TECHNICAL INFORMATlQN DIVISION 

NATTONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington, D.C. 80546, 




