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Preface

In the USSR in 1977 1978, manned flights were made on the
__orbital Salyut-6 and Soyuz- compiex* these flights lasted 96 days
(first main expedition: Commander CC-I Yu. V. Romanenko, flight
engineer FE-I G.M. Grechko and 140 days (second main expedition:
Commander CC-IIV.V, Kovalénok, flight engineer FEII A.S. Ivanchenkov).
The main landmarks for each Qf these flights of unprecedented
duration were the following: egress and work by the crews outside-
the orbital complex; Joint work during each flight with two visiting
erews, and also the first main expedition from one to another, .
with three transpnrtation cargo spacecraft; fulfilling numerous
scientific, scientific-technical, medical-biological experiments
and observations.

During flight, the first main crew (MC-I) carried out joint
work with two visiting expeditions (VC-I and VC-II): the first
crew consisted of V.A. Dzhanbekov.and 0.G. Makarov, the second
comprised A.A. Gubarev and citizen of the Czechoslovakian SSR,

V. Remek. The second main crew (MC-II) worked jointly with two
‘visiting International expeditions comprised of: P.I. Klimuk

and M. Germashevskily (Polish People's Republic), V.F. Bykovskiy
and Z. Yen (German Democratic Republic).

The basic medical tasks consisted of maintaining a good state
of health and adequate work capability of the crews in flight,
in the conduct of medical examinations, control of a complex of
prophylactic measures in order to prevent the unfavorable effect
of flight factors on “he organism of Man and preparation of the
basic crews for the effect of Earth's force of gravity.

Medical examinations during the 96 and 140-day flights included
the followlng:

--electrocardiograph examination (12 ordinarily used points of
contact);

--the study of hemodynamics at rest and when carrying out
functional tests with measured physlcal lcad and when applying
negative pressure on the lower part of the body;

~--a study of the central and regional hemodynamlcs by a
rheographlic method;

--3 study of pressure in the jugular vein (phlebographic method)
and venous pressure in the blood vessels of the crus (plethysmo-
graphic method);

--study of the phase structure of the cardiac cycle at rest
and during functional load;

--dynamic electrocardiograph study;

-~-hematologie study (taking blood from the finger) and bio-
chemical studi of the urine (using indicator strips);




~~-the study of water salt exchange and sodium of the excretory
function of the salivary glands;

--study of the dynamics of body mass and the volume of the
crura;

~-microblological studies.

In the postflight period, the studies were conducted with the
following approach:

--an evaluation of the general state of the crew when ex-
amined by clinical specialists;

~-study of the state of the cardlorespiratory system at rest
and during functional tests;

--study of the nerve and muscle apparatus and the motor sphere;

--a broad spectrum of laboratory, biochemical, hematologic,
immunologic and microbiologic studies;

--study of the salt water exchange and functioning of the
kidneys.

The clinical and physiological examinations made it possible
to evaluate the state of practically all systems of the organism, to
make more precise the phenomonology developed during and after
flight of changes of the baslc functions of the organism and to
provide an effective tactic for the regeneration measures in the
readaptation period. 1In thils respect, the basic results of the
investigations made are pre8ehted in the following sections:

1. Characteristics of conditions of flight in the orbital
complex and the general condition of the cosmonauts.

2. Studies of the cardiovascular system.
3. Study of the motor sphere and vestibular analyzer.

4. Biochemical, hematologic, immunologic and biochemical
studies.

5. Recovery measures in the readaptation periocd.
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List of Abbreviations

MC-I and MC-II -- first and second main crews;
CC -~ crew commander;
FE -- flight engineer;

VC -- visiting crew;

BE -- bicycle ergometer;

CPT -- complex physical trainer;

PR -- pulse rate;

FCC -- frequency of cardiac contraction;

LBNP -- negative pressure applied to the lower part of the body,

Translator's note: The author's list of abbreviations seems inadequate.

To asslist the reader, I have tried to 1list all of the abbreviations

by secticn. They appear in the approximate order in which they occur
in the text.
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Part II:
FAP -- femoral artery pulse
KCG -~ kinetic cardiogram

TO -~ tacho-oscillogram

PM -~ pressure markers

IPB -~ index of pulse blood filling

i AC -- asynchronous contraction
l IC -- isovolumetric contraction
PE -- period of ejection
PD -~ protodiastoles
RF -- rapid filling
SF -- slow filling
IR -- isometric relaxation

D -- diastole
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-¥3T -- intrasystolic index

SA -- systoles of the auricle

REG -- rheoencephalcgram

RG ~-- rheogram
PG -- pneumogram !
SCG -~ selsmocardiogram

PrD -- protodiastole interval

VP -- voltage period

St -- total systole
MS -- mechanical systole

VIM -- voltage index of the myocardium

Vi -~ intraventricular pressure o ST e~

SV -- stroke volume 7~\“;‘;*~¥;RL -
R?Pﬁ% -~ rate of propagation of the pulse wave along the aorta

PP -—%pulse pressure %

S -~ systole - ) E
T -~ full cardiac cycie

MO -~ minute volume

SPR -- specific peripheral resistance
MVC -- minute volume of circulation -
DeI -- dicrotic index

VAP --~ venous arterial pulsogram

PLC -- plethysmc ram of the crus

LV -~ left ventricle

PBE ~~- pulse blcod
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MB ~- minute blood

AP -~ arterial pressure

ESV -~ end systclic volume




MPL -- measured physical load

EDV «- end diastolic volume

SE -- stroke ejection

DLA -~ diameter of the left auricle
TMD -- thickness of the myocardium

SI -~ stress index

III

Partr :

BP -- background period

EMG -~ electromyogram
EMEM ~- electromechanical effectiveness method

0CGB -- overallrcenter of gravity of the body

IV: 7;—\
NEFA ~- non-intensified fatty acids
LDH -~ lactate dehydrogenase

MDH -- malate dehydrogenase

ICDH -~ 1socitrate dehydrogenase

OBDH -- oxybutyrate dehydrogenase

CPK -~ creatin phosphokinase

ALT -- alanine aminotransferase

AlP ~-- alkall phosphatase

PG -- prostaglandin

TTE -- thyreotropic hormone

STH -- somatropic hormone

F == cortisol

CET -~ coefficlent of effective thyroxin
AMP ~-~ adenosine monophosphate

GMP -~ guanesineronophosphoric acid

I



c -- cyelie

KS -- ketosteroid

SAS -- sympato-adrenal system

E -- epinephrine

NE -- norevinephrine

DA -~ dofamine

DOPA -- dihydroxyphenylalanrnine
MN -- metanephrine

NMN -- normetanephrine

VAA -~ vanillyl-mandelic acid

HVA -- homovaniliic
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RESULTS OF MEDICAL STUDIES DURING LONG-TERM MANNED FLIGHTS ON THE
ORBITAL SALYUT-6 AND SOYUZ COMPLEX

A.D, Yegorov, Compiler

PART I

CHARACTFRISTICS OF FLIGHT CONDITIONS IN THE ORBITAL COMPLEX AND THE
GENERAL STATE OF THE COSMONAUTS

1.1. Environment of the LivinérArea and Sanitary and Hyglenlic Measures
St

in the Salyut-6 Orbltal Station

During the stay of the cosmonauts in the Salyut-6 orbital station,
the parameters of barometric pressure were constantly controlled as
well as the gaseous composition of the air medium and the micro-
climate. Periodically a control test was made of the chemical compo-
sition of the air for content of harmful admixtures and z2lso the
sanitary state of the 1life medium. Samples were sent to Earth
with visiting expeditions for chemical and bacteriologic analysis
to be carried out in detalled 1laboratory studies.

The sanitation and living provisions for the Salyut-6 orbital
station were accomplished by takling measures cdirected at maintaining
the "purity" in the rooms and also for satisfying conditions of
personal hygiene of the cosmonauts. Here, a periodic cleaning of the
rooms of the station was carrlied out using a vacuum cleaner and with
obligatory processing of the internal surfaces using a cloth
moistened with a disinfecting substance. The products of the 1life
activity of the cosmonauts (feces, urine) and also accumulated trash
(food leftovers, packing from instruments, food products, personal
hygiene equipment, etc.) were collected into special hermetically
sealed containers. The latter, periodically, as they accumulated,
were removed from the spacecraft through a special lock chamber.
After some time these contalners entered the dense layers of Earth's
atmosphere where they burned up completely.

During the stay of the second main crew, the volume of work
directed at providing "purity" in t..e rooms of the station were
increased. Cleaning the rocms was done more frequently, on specially
deslgnated "sanitation days," when a large part of the internal
surfaces of the station were subjected to this disinfecting treat-
ment.

Toothbrushes, toothpaste, masticatory elastics for treatment
and prophylactic effect, a cloth made of antlbacterial material,
moistened with sanitizing lozenges were all used for oral
hyglene. To clean thelr skin the cosmonauts used napkins and

¥Numbers in the murgin 1ndicate pagination in the foreign text.
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towels made of antibacterlal cloth, dry and moistened with purifying
lozenges. These articles were used by the cosmonauts for molst
wiping of the entlire body after carrying out physical exercises,

For tie first time on an orbital station, on the Salyut-6 an
experimental system for water procedures was tested made in the form
of a shower cabinet, a heating system and a water supply and also
collection and suvsequent storage of the water so used. The cosmo-
nauts of the first main expedition used two shower procedures, and
the second crew three procedures. During the water procedures, the
main crews used cloths which had good cleaning and disinfecting
properties,

The gaseous medium in the living quarters of the orbital complex
during the flights of the first and second main crews were similar
to the parameters of Earth's atmosphere. The limits of variation
of the main indices of the medlium in the living sections were:

1

“total pressure 733--847 mm mercury column;

9
1

partial pressure of oxygen 158--229 mm mercury column;

partial pressure of carbon dioxide 1.23--7.44 mm mercury column;

partial pressure of water vapor 7.0--16.4mm mercury column;

air temperature 19.0--24,5° C,

The sanitary and epidemiologic state of the living environment
on the Salyut-6 orbital station during the stay of cosmonauts in it
can be characterized as satisfactory. In the first place, this cir-
cumstance involves thorough cleaning by the cosmonauts according to
the planned procedure o? the rooms of the station using the disin-
fecting equipment.

i% 1s Just this circumstance which was the reason that the level /9
of totai bacterial cotemination of the air in the rooms of the orbital
complex during the scay of V.V, Kovalenok and A.S. Ivanchenkov was
maintained pilmeriiy within limits under 400 microbe cells per 1 m? of air
and the content of bacteria on the surface objects located in different
areas of the station amounted to 250+100 microbe cells for 100 cm? of
surface.

The microflora of the air and surfaces of the orbital station
was prinarily nonpathogenic types of bacteria.

The main section of microorganisms were staphylococci,
bacteria, gram-positive spore bacilli.

The fungus of the Aspergillus genus was found in single locations.
The saprophytic character of representativas of microflora also

attests to the fact that as a rule, the cultures of microorganisms
studied are sensitive to most (17 out of 19) antibiotics.
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In the stay in the orbital complex the cosmonant: used a broad
assortment of equipment for personal hyglene which rmade it possible
to maintain the functlonal gtate of the skin and external mucous :
membranes within limits Inherent fcrr a healthy person, ;s

i

One can also conslder that the experimental system of taking
showers used for the first time in the orbital Salyut-6 station was :

of definite value, The cosmonauts noted good hygilenic effects after
taking a shcower,

i

When uslng the shower procedure in welghtlessness conditions
the water, a2s a rule, tends to accumulate on the walls of the shower
cabin, on the skiln of the cosmonauts in the form of a layer which is
difficult to remove. This circumstance caused certain inconveniences
in using the experimental system for taking showers.

o i . Rl

1.2, The Radiation Circumstances and Dosimeter Control /9a

When flying the station on pilot, the fullowing parameters
for the radlation condition were controlled: the characteristics cf
solar activity--the area and configuration of groups of spots, radio
waves at flxed frequenciles, X-ray radiation of the Sun, etc., density
of the radiation flux close to Earth and in the upper atmosphere of
Earth, the dosimetric characteristics on the complex, the state of
the magnetic field of Earth.

As a whole, there was no worsening of the radiation condition
during flight of the complex. During the flight, 6 solar flares were
recorded accompanled by fluxes of protons in the environs of Earth.
In their characteristics, these events were of average intensity, and
did not pose a radlation danger for the crew. The strongest flare §
was noted on 9/23/78, the density of the flux of protons as a maximum i
amounted to 2.2 - 10§/cm2 « s ¢« ster, the flux for the entire f.are |
is evaluated at 2 - 108/cm2, This flare produced in a short time an
increase in the power of the dose on the station.

Dosimetric control on the orbltal complex was accomplished by
using two radiometers on the Salyut-6 station (in the working section)
and one radiometer on the Soyuz transport spacecraft.

Also in the set of instruments there was included a transfer
dosimeter (PPD [perenosnoy dozimetr, transfer dosimeter ZTD]), which
made 1t possible to measure doses and power doses directly practically
in any area in the complex. An individual passive means of control
was the thermal luminescence, small dimensicn assemblies (ID [in- /10
dividualnyy dozimetr, individual dosimeter, ID]) which recorded the
contaminating component of space radiation (Table 6). Processing and
taking a reading of the ID assemblies was d:..:=» after completion of
flight. Table 1.1 shows certaln characterisiics of the equipment for
dosimeter control and Taole 1.2, the level of irradiation of the crew.

The comparison of power of the doses of irradlation in all crews /11
indicates that the radiation circumstance over a period of about a year




i Sioebeien Biakic A R S

TABLE 1.1. CERTAIN CHARACTERISTICS OF THE EQUIPMENT FOR DOSIMETER /10

CONTROL
Instcument ﬁ;yg;eogogngr i:gge of Pre;ision Diﬁ;gsions ’:; §:¥:r?f
rad/hr mation
Radioneter  0.00004-I0 0,0I25-400 20 272xI24xI00 2,3 Tsiee!
PTD Rauﬁmg.
0.00003-100 0,01-I000 20 I28x68x23 0,35  2ccordine
x _ instrument
1D 0,0003-5°10%0,05-5¢10° 20  65x47xI3 0,050 1 orRe-
escence

TABLE 1.2. LEVEL OF IRRADIATION OF THE CREWS OF THE COMPLEX

Crew Duration of work, Dose, mbar Power of the vose,
days mbar/24 hours
R-15 ID-3

MC-1 96 <2100 3200 22 + 33

VC-7-1 6 I50 170 256 - 28

VC-T-11 8 190 250 24 - 31 ;
S § 140 2900 5300 20 «+ 37 j
vC-1I-1 8 180 320 23 ~ 40 ;
vc-11-11 8 190 380 24 - 47 §
Notation: MC-I and MC-II are the first and second main crews; 1

VC--1s the visiting crew.

remained practically unchanged. This applies to solar flares; for the /1l
entire period of operating the station with a manned procedure, only

one flare on 9/23/78 resulted in a slight increate in the dosage on

board the station (up to 100 mrad) which is explained by the average

power of the flares and the screening effect of the geomagnetic

field.

-

The levels of irradiation (for the 140-day flieht) had a maximum
value of 5.8 bar, which, nevertheless, is significantiy smaller than
the regulated allowable values.

1.3. Feeding the Crew During Flight

‘ The food unit on the Salyut-6 orbital staticn included the
: following components: the food ration; containers for placing and

4
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storing products; a table for eating; . electric heaters for
food; equipment for eating = (can openers, , spoons, forks); devices
for fixing the products and means of taking the food at the table;

a system for regenerating water from the condensates with a device
for measuring hot water and injecting it into packets with dehydrated
food, equipment for making up dehydrated juices with cold water from
contalners and its storage. All of the components of the food link in
the ¢6-day flight of the first and 140-day flight of the second
expeditions functioned normally. The food ration facilitated keeping
the crews of the first two main expeditions healthy, with good work
capabllity, and satisfied the food status.

In the time which elapsed after flights of the Salyut-4 orbital
station crews up to the flights of the orbital Salyut-5 and Salyut-6
stations, the food link was significantly improved. The calorie
content of the food ration was increased up to 3150 kcal (on the
Salyut-4 it had been approximately 2900 kecal) which invclves the

expansion of the complex of physical trainers for the cosmonauts and /12

an increase in its energy expenditure.

The makeup of the average daily food ration was the following:
proteins--135 g, fats--110 g, carbohydrates.-380 g, calcium--0.8 g,
phesphorus--1.7 g, magnesium--0.4 g, potassium--3.0 g, sodium--4.5 g
and iron--50 mg. Twice a day the crew members satisfied their vitamin
requirements with a Undevit multivitamin pill. The variety of products
used in the rations has been significantly expanded (more than 60
items instead of the 44 used on the Salyut-4) which has made it poes-
sible to make up a varied menu for a six day cycle. The following
groups of products are in the food ration: meat--25, first courses--6,
milk--5, bread--5, confections--10, fruits, juices--12, hot drinks--3,
condiments~-2. The assortment of products preheated in the improved
electric warmer was increased; they are packed in aluminum tubes,
tin cans and film packages (the heater on the Salyut-4 heated only
products in aluminum tubes). Due to the setup on board the station,
the devices for regeneration of water from the condensate made it
possible to include dehydrated snacks in the food ration, drinks
reconstituted by applying the requlired hot water. Also, the assort-
ment of frult-berry and vegetable julices was considerably expanded;
these are reconstituted by adding the required amount of cold water
using a speclal device mounted on the containers with the reserve
supply of water. About half (34 items) of the products are eaten hot.
Each time fcod is served it includes one to two hot dishes. The
listed improvements havesignificantly decreased the feeling of boredom
with the ration products; thls has made 1t possible to recommend its
use over the long term in comparison with the preceding flights.

The requirements for food by the cosmonauts -~ the first main /13
expedition of the Salyut-6 orbital station which . .i.ced for 96 days
was unequal; thls was malnly due to the differe - level of physical
load at different stages of the flight. 1In the Iirst week of flight,
during the adaptation to weightlessness, the requirement for food was
at a level of 2300 kcal per day. Later on, In different flight
periods, the calorie content of the average daily ration varied from
2400 to 3000 kcal.
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Consldering the desires of the crew, during the flight, in
addition to the standard ration on the Soyuz-27 and Progress-1l
spacecraft, & fairly broad assortment of different products is
supplied (fresh, dehydrated and canned). The cosmonauts expressed
great satisfaction with the products supplied. On the 52nd day they
reported that they were eating the food with an appetite. However,
beginning on the 53rd day, one noted a decrease in appetite which
obviously was due to the "boredom" with canned products.

The cosmonauts in the second main exvedition of the Salyut-6
station ate a corrected foed ration. In thls ration, enriched
wheat brcad was included and at dinner each day a second sublimation
dried dish was included and z new assortment of products and dishes
was introduced as substitutes for the basic products; also the
assortment of fruit and berry julces was expanded. Moreover, the
Undevit multivitamin complex was replaced by the Aerovit because the
latter was more stable in storage.

In addition to the standard onboard food ration, rthe crew on the
second expedition, like the first, was served fresh products with
limited storage time and certaln dishes prepared by them from the
standard ration--on the Soyuz-30 and Progress-2-U4 spacecraft. /14

The cosmonauts of the second main expedition retained a good
appetite throughout almost the entire flight. They required on the
average a daily ration with the calorie content of about 3000 kcal.
During the period when the visiting expedition was on board and
when carrying out heavy work, the calorie content requlired was 1in-
creased to 3100 kcal.

The food ration was evaluated by the cosmonauts very positively
although 1n taste qualities certain products and dishes recelved
comments. s

In the second half of the flight the FE-II had a selectively
decreased appetite. It did not finish eating all of the meat dishes,
preferring not cheese, juices and drirks to them. It was in this
intermediate period that he underwent a falrly significant loss in
welght.

One should note that whille the time for complcting physical
exercises 1In both cosmonauts 1s approximately the same, the the
intensity of load was considerably greater for the CC-II which
undoubtedly played an important role both in maintaining physical
status and in retaining good appetite.

1.4, Water Supply for the Crews in Flight

The water supply of the crews of the Salyut-6 complex,was based on
reserve supplies of water and also onuse of a system for regeneration
of water from the condensate of the atmospneric moisture.

As a result of the studies made for the crew of the Soyuz-Salyut
complex, a total standard of water requirement was recommended at

6




2800 ml, inc.uding 1700 ml of free drinking water, 800 ml of water

for the food ratior and 300 ml of water as metabolic. This quantity

of liquid makes 1% possible to retain the water balance in the orga..ism
of man atiected Ly .he factors of space flight.

The studiler made under conditicns of automatic ani complex testing
of water supply systems showed that the method of storage of the water
with ionlc silver in a dose of 0.2 mg/l provided full retention of /1
the saritary and hygienic indices of water within the limits of time
period envisaged in the flight program.

The use of the method developed for storing drinking water with
the introduction of an electrolytic solution of ionic silver in a
concentration of 0.2 mg/l made it possible to retain high rygienic
properties of the water in the water supply system for the orbital
complex for the entire flight period of the I and II expeditions ou
the Salyut-6 station. Supplying the cosmonauts with drinking water
from the regeneration system made it possible to provide them with
het drinks, tea, coffee and heated dishes from the food ration.

The SRV-K [Sistema regenevatsii vodoy, korabl, Water regeneration
system, spacecraft, WRS-S] system includes in it a block of columns
for purifying atmospberic moisture from the condensate {(BKO [Blok
kolonok ochistki, Block of purification columns, BPC]) itended for
purifying the cvganic and inorganic foreign bodies from it; the block
ror conditionir.m the water designed for decontamination and artificial
mineralizatiorn orf the regenerated water; the drinking water con-
tainer; the zuntalner for industrial water; the block for deliverings
and heating the water. The block of purification columns (BPC) con-
sists of 5 e¢ylindrical columns with a volume of 1.5 g each. The
first 2 columns are filled with a mixed effect filter, the third,
fourth and fifth columns are filled with activated carbon. At the
input to the system, in the first column of the BPC, a chamber for
disinfection 1s located contalning a layer of a granulated sterilizing
agent,

The level of requirement for fluid varied and on the average
amounted to 1.2--1.4 £ for the MC-I and 1.4--1.7 ¢ for the MC-II.

1.5. The Work and Rest Regime in Flight /16

The work capability of the cosmonauts in long term flights
mainly 1s determined by the work and rest reeime, the eificiency of
setting up the cycle of "sleep-wakefullness." A breakdown in this
cycle and degeneration of the usual system of time sensors are factors
in the development of a primarily caused phase dilsagreement in cir-
cadian (around the clock) rhythms of the organism, a primary desynchroni-
zation. The unusual 24 hour routine used in a number of space flights
was an unquestiocnable factor in desynchronization of the 24 hour rhythm.
A previous work and rest program for the cosmonauts often was con-
structed 1n such a way that their sleep was combined with perlods of
flight outside the 7one of radio contact, that is, with "dead" turns,
The latter, due to precession of the orbit, did not occupy a constant
poslitlion on the scale of Moscow time and varied from_it from day to
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day. Thus, during the flight of the orbital Salyut-4 station, the
cosmonauts lived according to a graph of migrating days.

The first and second inain crews of the orbital Salyut-6 and
Soyuz compley., with their record flights lasting 96 and 140 days,
used a work and rest regime which took into consideratlon the cir-
cadian rhythm of man's organism. The greatest advantage of this
regime was the absence of migration of the "sleep-wakefullness"
cycle phases along the time axis from day to day. Except for special
cases, the periods of sleep ccincided with the nocturnal hours of
Moscow time.

Several variations of typical 24-hour detailed plans were used.
The indices of the day's routine follow:

1 Arise 8.00
2 Test of the station 8.00--8.20
3 Morning toilet 8.20--9.00
4 Breakfast 9.00--9.40
5 VWork 9.10--12.00
6 Physical exercise 12.00--13.00
7 TFree time 13,00--13.20 /17
8 Work 13.20--14,20
9 Dinner 14,20-~15.00
10 Free time 15.00--16.00
11 Work 16.00-~17.30
12 "Tea" 17.30--18.00
13 Work 18.00--19.00
14 Physical exercises 19.00-~20.00
15 Supper 20.00--20.30
16 Free time 20.30--23.00
17 Sleep 23.00--8.00

According to a typical routine for a day 1in different types of
activity the following total 24 hour expenditure of time was planned
(on the average):

Sleep--9 hours 00 minutes.

Morning tolliet--0 hours 40 minutes.

Physical excercises--2 hours 30 minutes.

Meals--z nours 20 minutes.

Free time--2 hours 00 minutes--2 hours 30 minutes.
Communication and dally operations--3 hours 00 minutes.
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Experiments and basic operations--about 5 hours 00 minutes.
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The total time of items (6) and (7) amounted to about 8 hours
out of 24,

The members of the first main crew, during the first month of
flight after 6 days of work had a day of rest. During the second and
third months of flight a 6 day cycle was used: there was one day of
rest after 5 days of work. The members of the second main crew,
after 5 working days had 2 days off (Saturday and Sunday) and the
first of these was used for sanitation measures. Thus, for the
second main crew the rhythm of 1ife was synchronized with the ground
sensors for time not only within the fremework of 24 hours but also
on the time scale.

During the flights, specialists in the ground service made an
analysis of the crew'swork and rest regime. Basically the data on
work capability of crew members, the actual duration of working time
and sleep was a subjective analysis of the cosmonauts, transmitted
every 24 hours to the appropriate medical supervision post. This
informaticn significantly adds to the data of radio conversations
and to televised observations.

The most 1important results of using an optimum work and rest
regime in flights was retention of work capability of the cosmonauts
at a level adequate for completing the planned programs. The work
capability of the cosmonauts of the first main crew of the orbital
Salyut-6 and Soyuz complex, in their self evaluation, in the first
two months of flight was maintained at a high level. In the third
month of flight, cthey began to evaluate it as satisfactory. During
the third month of flight, fatigue was apparent not only at the
enid of the working day but also in the first half of the day.

The work capability of the cosmonauts of the second main crew
of the orbital Salyut-6 and Soyuz complex was, as a rule, good
during the course of the entire flight. The fatigue apparent
at the end of the working day was eliminated by a nights sleep.

The following 1s evidence of maintenence of work capability
at a fairly high level in both crews:

1. Completing the standard program completely.

2. A number of cases of fulfillment of the planned volume of
work ahead of time.

3. Initiated conduct of different additional work, observations
and experiments.

The flight engineer of the second crew particularly noted
the value of the correct work and rest regime for maintaining high
work capability. "Our work capability is good when there 1is rest and
the routine of the day is maintained. We work well with enthusiasm,
Joy and with satisfaction.”

The following are positive moments in planning and carrying out
the work and rest routine:
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1. The high level of social motivation of the cosmonauts.

2. The report by the crew of 