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3.3(b)(1)
_________________________________THIS IS UNEVALUA ITD INFORMATION 6.2(d)_

SOURCE
---------------------------- 3.3(b)(1)

6.2(d)

SUMMARY: Aeroflot officials are actively involved in aerospace 
medical research. They are concerned with the medical aspects 
of physical conditioning which {impinge upon crewmember perform* 
ance and have perfected several devices which test pilot bio­
logical functioning and motor response ability. Dr Inal 
Georgiyevich Akoyev, a noted radiation biologist explained cosmic 
ray particles (phosphenes) which are causing Aeroflot pilots to 
"see" flashes of light during night flying. Dr [fnu] Akutin, 
cvhernericist at the Civil Aviation Institute of Leningrad showed 

prototype pilot biological psychomotor testing equip- 
Sent"which measures blood pressure, pulse rate, cardiovascular 
function and motor ability. The equipment is automatic and test­
ing Is completed in approximately three minutes.

„  .6.2(d) 
3 ^D A U
6.2(d)

The Soviets deal with crewmember fatigue in several ways. First, they 
emphasize and'promote physical conditioning. If a crewmember is physically 
fit, he will be less prone to fatigue and will recover sooner after 
tiring flights. Aeroflot provides exercise facilities at all major air­
ports, and these facilities are supervised by a well known athlete. The 
second thing they do is to thoroughly test each crewmember prior to flight 
to insure his physical fitness and mental alertness. At the present t^ue, 
these tests are conducted by a medical team headed by a doctor, usually a 
woman. A crewmember is not allowed to fly if he fails the examination.. 
These tests are now being automated and will cake only 1-3 minutes when the 
prototype equipment becomes operational. Finally, there is a third approach 
Aeroflot is using— a prophylactorium. Each major airport has one, a 3 to •
4 story building set off from the main airport buildings, but easily acces- :
sible by foot. These facilities are well landscaped and are designed to provide 
total rest and relaxation for transient crewmembers. They have a large kitchen
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which caters co sp ecia l orders, a recreation area on each floor with ping 
pong, b ill ia r d s  and card tob ies, and an individual room for each crew­
member. Each floor is  supervised by a lady who insures chac the crew­
members are not disturbed i f  they wish to rest or sleep in their rooms. 
The crewmembers may sleep when they want (the rooms can be "blacked out" 
with heavy cu rta ins), eat when they want, and enjoy complete peace and 

. qu iet. They neither drink liquor nor engage in "raucous" a c t iv i t i e s .
These f a c i l i t i e s  are free for crewmembers. .

2. The Soviets a lso  minimize crewmember fatigue, by work cycle  management. 
By and large, they are horrified  by work cycles in US c iv i l  av ia tion . ’
Their crewmembers normally have 24 hours of p o s t-f lig h t  crew rest,although 
there are a few instances where a crew can only rest 10 or 12 hours before 
resuming f l ig h t  duty, eg, in  a foreign c ity .  They are very se n s it iv e  to 
fatigue and have an excess of manpower to counter th is  problem. The crews 
also  use the prophylactorium for pre-departure crew re st .

3. The Soviets do not approve of the use of drugs to combat fa tigu e . They 
discourage their  use, and numerous - a r t ic le s  on th is  subject are published 
in the magazine "Civil Aviation." Crewmembers are enjoined against s e l f ­
medication and instructed to see the doctor for medical problems.

4. A eroflot o f f i c ia l s  are very worried about a ircra ft n o ise . Their a ircra ft 
engines generate noise le v e ls  comparable to US engines 15 years ago. A ll 
three_airports in Moscow, Kiev and Leningrad were extremely noisy.

I [comment: When an airplane tax is up to the ramp, no . 3.3(b)(1)
one can talk  normally; they scream at each other to be heard. The compressor 2(d) 
whine in the front of the engine i s  deafening, and the stream of hot exhaust ' i
a ir  rumbles. They have not quieted their  engines as we have. I  a lso  did | 
not observe any ground servicing personnel wearing ear protection , although 6 2 (d ) 
they could have been wearing small ear plugs. The noise le v e l  was so high '
that ground personnel did not approach the a ircra ft u n til  a fter  i t  parked 
and shutdown.)

5. Soviet b io lo g is ts  are doing extensive radiation stu d ie s . They have a 
device which their supersonic p i lo t s  wear to keep track of th e ir  to ta l 
radiation exposure. A eroflot p ilo ts  are now seeing l i t t l e  fla sh es of l ig h t 
in  their  retin as such a s th e U S  astronauts experienced, though they do not 
see them as frequently. [____ [Comment: The phenomenon i s  a 3.3(b)(1)
subjective sensation of a fla sh  of l ig h t  which you get when you dark adapt 6.2(d) 
under dark conditions. Otherwise, the normal l ig h t  attenuates i t .  I t  i s 
a d is tin c tiv e  fla sh  of l ig h t  in the retina  due to a heavy cosmic ray 
p a r tic le  (phosphene) going through the c e l l s  of the retina and putting o ff 
enough radiation to ex c ite  these c e l l s .  There are two th eories: one, that 
i t  goes through and does not damage t h e c e l l s ,  and the other one, accepted *
by the Soviets, that i t  k i l l s  a few c e l l s  each time i t  goes through. Dr 
Inal Georgiyevich Akoyev, one of the Soviet Union's foremost radiation 
b io lo g is ts , made the presentation . He said that th e ir  p ilo ts  are now 
seeing the fla sh es of l ig h t ,  particu larly  on dark adapted a rc tic -ty p e  f l ig h t 
He explained that the rue leus of an atom i s  charged because i t  i s  riot neutral 
ized by e lectrons. The ray comes through the retina and other c e l l s ,  but 
the retina i s  particu larly  sensitive,and the threshold of discharge o f the 
re tin a l c e l l s  i s  exceeded; the re tin a l c e l l s  damaged by th is  energy 
put o ff  a discharge which i s  carried through the optic  nerve to the brain.

.The brain does not know what i s  going on; a l l  i t  knows i s  that previously ■ 
when that c e l l  went o f f ,  i t  was interpreted as a certa in  amount of l ig h t ,  • 
but the brain sees an exceptional load, a f la sh . I think th is  i s  of i
s ig n ifica n ce , e sp ecia lly  since they are recording them in  their  p i lo t s .]  |

■

M
W
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Dr Akvyev asked f«[ ^ p erso n a l o p in io n  o!' rh u Q fi?  phenomenon.
He was t o l d  th a t  99 p e rc e n t o t " th e s e  o c c u rre n c e s  were, t ra c e a b le , 
to  c i t h e r  n a tu ra l, o r  mnn-mnde phenomena such a s  c e l e s t i a l  movement, a i r ­
c r a f t  o r n r t i f i c i . i l  s a t e l l i t e s ,  anil t h a t  th e  o th e r  one p e rc e n t  c an n o t he 
e x p la in e d - - p o s s ib ly  an h a l l u c in a t i o n .  Akoyev then  a s k e d , "Do you th in k 
i t  i s  p o s s ib le .  . .c o u ld  there, be som eth ing  coming’ from o u te r  sp a c e ? "

7. Dr Ifn u ) A kuU n, n c y b e r n e t i c i s t  a t  th e  C iv i l  A v ia tio n  I n s t i t u t e  o f 
L en in g rad , h a s  developed  s e v e ra l  p ro to ty p e s  of p i l o t  r e s t i n g  eq u ip m en t. 
The equ i ; - e n t  i s  p lanned  to  r e p la c e  m ost o f th e  c u r r e n t  d u t i e s  of m ed ica l 
p e rso n n e l who exam ine p i l o t s  p r i o r  to  f l i g h t .  The a u to m a tic  d e v ic e s  w i l l 
be I n s t a l l e d  in  a l l  a i r p o r t  f l i g h t  o p e ra t io n s  f a c i l i t i e s .  A k u tin  and h is 
a s s o c ia t e s  /.em onstra ted  | a  s e t  o f  in s tru m e n ts  w hich au to m at­
i c a l l y  t.w i'-urc a p i l o t ' s  b lood  p re s s u re  and pulsl* r a t e ,  re c o rd  h i s  c a r d io - 
vasc>:l..-t: ꠰ . i ic t io tu n t!  w ith  a: e l e c t r i  ,:n rd iogram , and t e s t  h iu  m otor r e a c t io n 
p ro c e s s . i

8. The device is activated by inserting a small metallic plate into the 

testing machine. The plate, one of which is carried by each crewmember, 
contains a biological baseline on that particular^ individual. His normal 
blood pressure, pulse rate, electrocardiogram, and motor ability are coded 
into the metal place. This plate is updated annually,or more often if 
required. After the plate is inserted into the machine, the pilot places 
the middle finger of each hand into two little holes and rests his wrists 
on two small metal plates on a Cable. Small, automatic pneumatic cups 
close around the fingers and inflate. The machine then measures the blood 
pressure and pulse rate by comparing the two fingers, computing a mean, and 
Chen comparing the result with the encoded information on the pilot's plate. 
The systolic and diastolic blood pressure and pulde rate are then displays:} 
on the face of rhe machine in an electronic digital form. At the same tine 
the machine automatically administers an electrocardiogram "across the 
heart" and displays this on a cathode-ray tube. If any of these values -i.« 
outside the normal standard for that particular individual, a light illwi.. - 
nitesand further examination is required by a medical doctor. If no light 
illuminates, the pilot is passed.

9. The pilot then faces a panel of red and green colored lights. On the panel 
are green and red colored buttons. The lights begin to illuminate in a 
random fashion, with the pilot being required to press the corresponding 
color button immediately to extinguish the colored light. This test 
continues for approximately 20-30 seconds, duringjwhich the lights flash 
in a random sequence. At the end of the testing period, the machine scores 
the pilot's performance and digitally displays his score in the number of 
correct and wrong responses. If he. scores as high or higher than his 
standard, he is passed; if his score is lower, a light illuminates ano 

further examination is required by a medical doctor. There are three 
Separate programs which are randomly selected, making it impossible to 
memorize the sequence of the lights. 1

10. finally, the pilot is seated before a miniature cockpit with a control 
stick and an attitude indicator. . The. control stick must be moved to keep 
the attitude indicator (artificial horizon) straight and level. The 
indicator pitches up and down and from, side to side and very closely dupli­
cates actual instrument flying conditions. The control stick also 
closely approximated necessary pilot skills.-. At the end of this test, 
the score is again displayed and, depending upon his.standard, a pilot passes 

, or fails. The entire sequence of testing, from taking blood pressure to

' the control stick evaluation, takes approximately{three minutes. If a 
a pilot passes all phases, his personal profile plate along with a certifi- g
a cate card is returned to him. He mus.t present the certificate card to 4
a the flight dispatcher before he is allowed to board the .alrcraft• 3
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1.1 . The Soviets administered rhe testing precedure _________ _|using a 3.3(b)(1)
"standard" biological profile for his age grou.q [who is als6.2(d)
a pilot, was impressed by the pre-flight "biological/psychomoter" testing system
observing that the red and green light test was very difficult and required grea 
concentration. He stated that he felLjthat a pilot who was excessively tired or 
"hung over" would fall this test. | Jalso found it most 3  3 fb V
difficult to "beat" the control stick procedure and observed that this 
would probably also identify pilots whose motor ability was degraded. 6 .2 ( d ) 
An associate who has not flown with consistency in several years failed 
several phases of the pre-flight test.

12. The Soviets emphasize celestial navigation and night flying operations 
because of the lack of navigational radio aids, and the vast un­
inhabited regions of Siberia. Every Aeroflot flight carries navigators 
who are highly proficient in celestial navigation. In order to test a 
crewmember’s night vision, Akutin and his associates have developed a 
device which is similar to an old stereoscopic 
viewer. This device is placed over the eyes, and approximately 15 seconds 
is given to the subject to "dark adapt." Light is then slowly increased 
on a small chart containing broken rings. The crewmember being tested 
must be able to start distinguishing the break on the rings which become 
smaller and smaller as the light increases. If he is able to distinguish 
within the prescribed period, he passes the test. If not, he falls and 
is not allowed to fly at night until his night vision improves.

-end-
6 .2 (d )
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