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The Air Forces Air Navilgation Manual describes:
the organization of air navigation service, the rights and
duties of personnel, navigation training ard flight rules,
the technique of navigation service in aircraft combat opersty

ions,

This manual should serve as a guide for the entire
flight personnel of squadrons, units and large \mits, as
well as air headquarters, departments, institutions, and

Air Porce Schools,
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Chapter I 50x1-HUM |
GENT.RAL
I. The Air Forces Navigation Service deals with problems +
'éohcerning operational use of navigational and bombing eguip-
- ment, its object being to ensurc precise navigation and preci-,
} sion bombing. :
2, The principel tasks of navipation service comprise:
- achievement of maximﬁm accuracy in route-fiyinsa
~ attainment of the highest precision in pinpoizt navigate .
ion with regard to time and place of approach %o targets/on o
ground sea or in air/ and homing to the designated aerodroze

: of arrival, ) ‘ 1
| -attuinment of the best marksmanship in bomb or t0ad=dropp- |
ing on }afious targets,.
30 Successful solution of these problems is reached by:
; - systcmatmc training of navigators /pilots/ in usipg
|  the navigating and bombing equipment on ground end in fligns,
| at different times of day and night, at various altitudes,
under favourable or heavy weather conditions;
oy ‘- constant improvement of theoretical kmowledge by flighv
personnel; .
- precise coordination of navigation service with other
services engaged in organizing and serviclng flights,.
' 4. The commanders of large AMxr force units and sir uniss’
and squadrons bear full responsibility for the condition and '
constant perfection%of the navigation service gnd ite alerg- i

ness for the fulfillment of f£light operations, 50X1-HUM l

This responsibility imposes upon the commandara the

- following obligations:

. . SEcCnpn
- - I - T3 alll il
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- to carry on systematic control and guidance of the 50X1-HUM
gservice activities of subordinate navigatorss
- %0 stimulate the participation of navigators in working -

i
out tactical operation problems, air training schemes and

programmes;
~ to control the navigation training, and navigational
flight preparations of flight personnel of large ‘atr force'

o e e mwn o mm am

unifs, eir units, and squadrons,

5. Navigators, eir units and large air units bear !
personel responsibiiity for fhe proper and'thdrough_navigat-g
jonal training of f£light personnel and for thé standard of L
navigation service. ; | : H

6. The.entire flight persomnel of the squadrons air ;
units and large air force units is duty-bound to‘obey all t
navigational orders issued by the navigation officers of the
givén squadron or unit,. i

ﬁ. Appointments and transfers of navigator persomnel !

a——

evo effected in accordance with the gemeral rules and are |

subject'to the approval of the higher nnviéhtion officer,
8., The servicing personnel are responsibdle fér the

timely preparation, maintenance and service of-airééaft i

navigational and bombing equipment, the navigators of squa-~

drons air units and large air force units being re5ponsible

- —

for its proper operation and operational: use.
9, The supply of air maps and official printed'ma*ter
to flying crews, air units and large air ‘force unite 15

L "

| placcd in the charge of navigational. offlcers. ) 50X1-HUM

I0. Distribution of nmavigator's eoulmment and instru=

ments is the duty of air service comman

!
l
t orders icsued thereto by the respective

navigationnl officers.
Declassified in Part - Sanitized Copy Approved for Release 2013/02/15 : CIA- RDP80T00246AO69900010001 -5
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" Ch:'.l 2 | 7o
----- 50X1 —HU|V|
OFFICERS' DUPRIES

t
]
' II. To the Air Force RNavigation Service belong officerd'
in the rank of military navigators or pilots.
12. A navigation officer i3 assigned as member of
flying crew on everyiaircraft which provides seat for a
navigator, |
On single-seater aircraft the pilot combines his own
duties with the duties of navigator. !
: f

I3. In every branch of aviatlon a navigation officer
) H

is appointed to all services, squadrons or other units, nai-f :

mely, there is squadron navigation officer, an air unit
navigation officer, or a IArge air upit navigation officef
/senior navigation officer/. - 1
' I4, In large air force unit headquarters incorporating
target director posts, navigators are appointed to each
of these stations.

I5. Navigational support of flights on route airfields :

is the duty of garrison navigators, appointed from among th?

air unit or large air force unit stationed at the given b

aerodrone,

The appointment follows an order issued at fﬁé‘g&fria "f

i son and .the navigator'is, as a rule, chosen from the squadronrr‘

o itges
. or unit. whose commander is appointed as garriaon commander,]}r;

. _ The garriaon navigation officer combines these duties .
_with those arising out of his principal’ occupation, '
‘16, Instructor—navigators are appointed at all larce 3,
S0X1-HUM | 7

air force units and instiftutions for the purposes of teach- | ¥

ing and introducing new methods of eir navipe

ing, inspector-navigﬁtors being appointed iy

(ms“iE E F o ‘ - ___'_‘_'_-—1_ L .':i-‘j
Declassified in Part Sanitized Copy Approved for Release 2013/02/15 CIA-RDP80T00246A069900010001 -5




Smrmrocom

Declassified in Part - Sanitized Copy Approved for Release 2013/02/15 : CIA-RDP80T00246A069900010001-5

WA A WATAS A NTAT LS L LR

condition of navigation service, 50X1-HUM
i
17. Adr navigators of all classes, their first officersii

and ascistants, as well as the target director post navigator

inspectors and instructors, enjoy the same rights as the
Adlr Force flight personnel,

18. Pilots and navigators of the Air TForces, regardless
of office, should systematically perfect their knowledge of ‘A

the theory and practice of air navigation and bombing.
They should keep aircraft navigational equipment agd bombing
armament in constant ready use, maintain the individual
navigator's equipment and air mapé.in excellent condition
and be thoroughly acquainted with the flight area, its geo~ ]
graphy end climate. . | L
I9. Alx naviéaﬁors end pilofs of all air fo;ce branches| .
should be: _ . ' ' !
- perfectly familiar with the navigation equipmentiand '
bomding axmément-of fheir]aircraft; and bé'able_to operate
them intelligently during £lights, so as to attain pinpoint |
'preiision in solving flight problems; _ '
- thoﬁoughly and completely prepared for the fulfilment
of avefy flight regardles; of its nature and repetition; .
- navigate the aircraft exnctl& in.accordgncé with the

—t

_—

prescribed itinerary;
- ready to hit targets|precisely and efficiently at the
fixed time; - I iy
- gble to make rapid and exact navigation and’bOmbiis N

computations and apply 81l aveilable methods Of'nagaiﬁtﬁtﬂm
1 and bomding i flight; ‘
i - ablé to regein lost contact im the fligh

i ~ able to ﬁssess meteoroiogical conﬂitions

. ‘.5'-‘
w. B E T RT (Ao
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+ informed at any moment gbout the fuel supply, dnd the :

50X1-HUM
tlge of flight until landing;

-~ able to maintain the navigatlon equipment and bombiepg
armament of their aircraft in constant ready use.
20. Wnen flying with an air navigator on.board, the
pilot is duty bound to
-'strictly observe the flight conditions prescribed by .- J
the navigator /course, speed, altitude/, making nc changes
| without informing the lattcr,'exéepting such casec, when
\ therc is an obfious threat to the safety of the crew and air-
eraft;
- know the approxﬁmate aircraft location /keer orientat-
| ion/; |
; know the supply of fuel and lubricagts, end the [light
. time until landing; ’ _

- Just as‘the air navigator, carefully plan the flight
from the point of view of navigation.

2I. The navigation officer o¢f am air squadron is in
direct subordination of its commander #nd acts as his assis-
tant in matters of flight navigation training and alertness,

The duties of the havigation officer are:

T— to get the squadron ready for flight insofer as
navigation is concerned;

~ to participete in opcrational flight and training

. formation flighté, as a member of the squadron leader's crew;‘.
~ to make the navigating computations required for the
successful accomplishment of the flights
' = %0 participate in drawing up training time-tables 50X1-HUM
© and individual flight plans; ' |

'~ to instruct the flight personnel of the squadron’ 1go0X1-HUM

methods of air navigation and bombing;
T T TS R iy :
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S50X1-HUM i
-keep records and conurol the proficiency of every pilot and
navigator in these subjects;

- to supervise the condition and timely inspection

of aircraft navigation equipment and bonbing armament, and !

T

at least once every month check them.on every aipcraftiof
’ the squadroﬁ, as well as the air navigation and special mans

and navigation equipment of the entire fligbt personnel;

- to see to the accuracy of squadron aircraft clocks

before take off,
22. The air unit navigator is directly subordinate

-

to the air unit commander and acts as his assistant in

| matters of navigational preparation.
| His duties are:
! - to supervise the navigation service of the air
unit; |

~ to make the necessary navigation computations,
request the prévision of ground navigation faqilities and
necessary weather information and see to the fulfilment of
his. request; to participate in drawing up orders, air train-
ing schemes and programmes, as well as time tedblen;

~ to prepare the air unit for operation from the point

of view of navigation, as well as for point—to—point operat-

e R o M 4wy s A e e D T i SE———— . Lo} +m

ion and ‘training flights and to check the navigational read-:
ineas of flight personnel and eguipment; take paxt in pre+ ’
paring and performing of air -drills; 50X1IiUhA
- %0 pérticipaﬁe personally, as member of the loading !

;

¢rew, in operational flights, runt-and yraining flights of |
the air unit;

- to check vhe efficlency of ai
SECRET
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ing during combatv and ¢ alnlng operations, analyse the errors| |
o0X1-HUM
of air navigation and bombing, prepare the necessary dala
for fiight analysis and to conduct critical analysis of these
data from the point of view of air navigation: -

- to indoctrinate squedron commanders and navigators
in the art of navigation and bombing, as well as to check |
and keep record of their individual proﬁiciency in these sub=-
-jects, to keep ncte of and be familiar with the navigational
8¥ill of every crew member of his unit and accordingly report
to his commander and superior navigation officer his opinion
regarding the necessary transfers of navigators, their

- merits and faults; | .

- to teach squadron navigators the proper methods
of imstructing the flight personnel in the art of navigation
and bombing; to check the quality of lessons conducted by
squadron navigators, and, if necessary, instruct the latter
in training methods at cpecial lessons; to participate.in
draving up schedules of exercises and to keep accounts

- to provide the air unit with topographicalzmapa,
literature, reference data and navigator's forﬁs;

-~ to look after the supply of navigation equipment,
check the condition of aircraft navigation equipment aod
bonbing armament,'personnaly inspecting at least once.a month
the conditvion of navigation equipment and bombing armament
of sgaudron commaonder's planes and of other unit planes,
chosen at random for such inapection;

- to investigate persomally all cases of loss of

contact and faulty bombing, and imediately report them t°5OX1 HUM
the superior navigation officer; to t

such occurences; '

‘S ECRET )
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- to bear responsibility for the equipment of air
navigation and bombing classes; S0X1-HUM

- %0 cheek systematieally thé movement and readings
of timers, aircraft clocks and watches.,

23, The senior_/chief/ Navigation Officer of a large

air force unit is directly subordinate to the commender of

T

such f unit and acts as his ascistant in matters of nav;gatio'
nal preparation,

rﬁis duties arc: |

'~ to supervise the alr navigation service of alr units

and shuadrons; :

b { . . .
N - to brganize the application of ground navigation facﬁr'

; 1itieE by the flight pefsonnel and to codtrol btheir ozerationf |

'« to make the necessary navigationiestimates and repord:

them o the air unit commander;
f;- to prepare the aviation units for combat miseiongéf'g_
and dﬁlll flights from the point of view, of navigatfon end

:.J . )

to control their Operation, . e wfi;,:=--

ion and for purposes of control; - - - . ,: Af 'E

' - to ‘participate in drawing up combal traihing ordei il
and programmes, to control their fulfilment in gir*unrtsizl
dnd squadrons, to take part in preparing and- organ;zing ai“'f:

drills and tactidals; o ' --;:H

M -

- to train personally the commanders and n.avig:F.t:ors_
of air units for alr nevigaotion and bombing; to control
and keep rccord of every air unii commander's and navigator*
progrese in navigation training; S0X1-HUM

: ~ %0 conduct systematic methodol
I BECRET
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A s i e
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-

and model leseons with air unit and bquadron navigators; W

20X1-HUM

- Lo bring to the knowledge of air units and explain
to them the significance of inctructions issued by superior
navigation officers on problens of navigating and boubing;
if necessary, uvo supplencnt “dcse instructions with his own
directions; ’

— to study and keep reclords of aircraft unit and dqua~
dron navigator's professional skill; 7

N - to kecﬁ records of navigational and bombiﬁg training
;f éir unitgland souadrons and submit timely returns of ‘the
required format; ' o |

- to investigate personally all cases of lost confacts
and bombing amiss; to report the conclusions regarding the
causes of these occurences ‘and the measures necessary for
theireliminatio? to the-commander-and to the hipher navigabt-~
ion officer; f

. -~ to supply the air units and large wair force unit
staffs with topographic maps, manuals and reference books on-
navigation and bombing; | | |

-to lock after proviszon and condition of nav¢gator'q f

r equipmeny bj at 1eaut bi~nonthly personal checks of navigat-

ion equipment and bombing armanent on air unit and squadron

commanders aircraft, as well as some other planes, chosen at

Y

random in each air squadron;

L}
-

- to be responsible for the equlpment of air navxgation _
and bombing training clacses at the large air force unit’
staff and tc control the state of. such clanses in air units,

2%, The air navigator of target director post 4is
subordinate to the post commandgr énd acts
officer of 'the shift of a combat teanm.
SECRE?
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. T
His duties are: 20X1-HUM
~ to supervise thc work of target nlotters::
-~ to determine navigational data on turget travel

1

|

anP through the intercept officer direct aircraft to objectis !
o

§

f

ver
’ - to look after cefrect time recading at the targe%
director post, 3 | F
~ by means of radar iacilltiea, follow the flights of 'E
air und't (large unlt) planes on the preacrlbed itinerary;
plot the tracks of the planes and iadlcaue the time that it

took; '

e .o -

"

< uypon receipt of special signals for the plane, make

r

“the neéess&ny computations ard inform the aircraft formation

L E A ——

1 commander, through the liaison set; of his flight position
| and give him the aerodrome approach data;.

_— —

: - to have on hand different variants of time computet-
ions preparedlin advance; giving the best fighter climbing
courses in the direction of the most likely eneny appeafance,

" and charts (tables) of computations for intercepting; encount
ering enemy planes; |

- to be goveyned in all other matters by the rplee i
concergin_h; target detoctor posts in large forve units, "

" 25. Subordination and=functionai duties of instructor
and inspector navigabtors are governed by enecial insuructiOns

" concerning institutionc and organizations with application

to individual office ranks. 50X1ﬂ4Uhﬂ

.
S-S VU I

| CT SECRET
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Chapter

-~ —_— o

S0X1-HUM

ORGARIZATION OF NAVIGATIORAL STRVICE

26. The basic princ¢iple underlying

of navigation service in all force branches ic maintaining
the air units in constant. readiness for flight operation

and reducing to minimum the volume of work and time needed .

for the preparation of each flight.

, The solutlon of this task is attained dy:
H everyday persistent navigation drills of the flight

personnel;

- careful maintenance and skillful
flight maps; '

- filling:in gir situation maps;

- constant study of the combat area (flight operation -

arca)s

- intelligent maintenance and timely preparation of

the navigation equipment and bo?bing armanent of the aircrafils

- keeping the navigation equipment
use; ;

]
~ daily cont#ol of accurate timing

~ gkillful application of ground facilities for navi-

gation snd bombing;

- organizing constant ground navigation 'control of

flight performance;

- organizing post-flight navigation control, rccording

accumulafed experience and keecping accounts.

Flight Personnel Navigation T

the organization

AN oy

¢
L] .1 7”
preparation of '1

b

t " . 4

]
completely ready fox A
_:i""

.
B

N
W
b
-
~
o

reinine 0000

27, Excellent navigation training

50X1-HUM

_§EQ,RET
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nel constituies sne of the medin conditions ensuring success— i
ful accomplichment of {light operationt. 20X1-HUM !
28, Flighy personncl nevigation training is caxrried ;

*  ofit on the basis of the poneral tralnlnp programme of each !
air unit (large air force unit). {
29, lNovigation training is chiefly based on systematic

4rillre, ' -

i
|
| z

Trsininf points for navigstors:

- rapid and procise flipght computation and fiight map

o ————

|  preparatlion;

-~ various methods oi deternining navigational elesents
and the positidn fix in flight:

- rapid regpeining of cruicte contreol by cll poseible

mneens;

e e —ma e n e T =

~ pre:cicion opowving by various mcivhodzs,
Il

For pilouts:

- rapid and ecxact $light zep preparation and flight

nlanning;

o

- cruise control by various means, while flying over

¢ different localities and at differont altitudes; v

\ - exuct mainiennnce of the course, speed urnd altitude

b - o =

4 of flight, and the ability to make thc necessary corrections
4 din flight; | ]
-developing copacities for mental navigational computa-
tion and cstim;tion.by sight;
- regaining of cruise COHuTCl‘
- precision boumbing cnsured by various methods.

S50X1-HUM
For bobth pilot and ngvigator

-~ bnorough and skillful applicacjes—fodw mesleaiio.

and Lombing ulds,

SECRGE I
HO FoorTnN nIyoewr
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' . . | \

T %0, The navigational skill of flight personnél shoyld
bé"chec}:cc. - 50X1-HUM

- upon arrlval gt a new duty station; ‘

- after prolonged intervals between flights .{over three
months). ' |

The checking should be made by:

=~ the air' squadron commanaér or navigation-ofricer,
when it concerns private flight personnelj;’

- the air unit commander or navig@t;on ofticer, Qhen
it concerns alr squadron commanders or navigation officers:

i the comrander of a lafge air force upi# or the scnior
navigation officer of that unit, wh?n 1t concerns air u?it
comnanders ox nﬁvigatioﬁ officers. | '

Air wnit commanders and navigation officérg should carry
out random inspections of private flight personnel.

Inspections should be made as to:

- Imowledge of this Manual; ,

: - knowiedge of the combat area (fllgnt operation area);|
: - knowledge of alr navigational and bombing aids;

- the theory anu praétice of air navigation and -
i pomoing ac applled to the given air force branch- ana in con-
, formity to the training programme. '
i i The resﬁ;ts 0f an inspectiocn énd QValuaﬁions should pe
r encered into the individual 1light records tile and published.

"4n an order of the day.

Storame and Preparation of Plight Charts

5I. Bvery air unit should possess the necessary sqﬁply

depicting the terrain along tha srohabla. ..._i. |
of flight maps picting the ng 50Xi-HUM |

directions of flight.

- BECRET e
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The supply of charts is drawn up directly after arrival l
at a new base area or at a new combat area. SO0X1-HUM :
32, Bvery flying crew (pilct, navigator) should have :

a ready for use set of flying area maps.

! . ‘The map set (its scale and radius of flight of the

ddy operation area) is specified by a large air force unit

order issued to that effect and depends upon the particular

aviation brancﬁes it is to serve; ) |

| 33« The preparation of reglonal flight maps includes:

; the selection and pasting together of the flight
chart oheets of the given region;

‘ - plottlng of the state boundary or front line.

i - plotting of the plain symbols marxing the ground air

: navigation aids-

; - convenienu £0lding of cbarts to £it the chart casej
- - the necessary marking for the use of rad;o and
celestzal nav;gation aids,

When the area is large and the 1arge scale map is
‘too big for convenient handling, mapo may be made in sectiions
,overlapping certaln parta of the region.

Plotting of maps for the use of radio and celestial

. navigation aids is carried out on the basis oflan order

issued by the senior navigation'officer depending upon the .

‘ aids at his disposal. L . .
| 34, A sealed package of the flight maps should be
i .

: constantly kept on board the plane in a spécial paphpompart~
: ment. : . : S0X1-HUM

o All other maps are kept at the sir unit staff. It is

. prohibited to keep maps on aireraft, in

. places, where their security cannot be

_J

- - ------‘-*-SECRE - U
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. . 35« In arranging for the storage of charts, it is 50X1I4Uhﬂ

necessary to provide for the timely combat alertness of air
squadrons, air units and large air force unite. The order ,1

3 .
of releasing charts to the personnel is eataqlished by;the

|
order of the day., : )

. . - i

- F1 Situation Ma |

. |

36, The flying situation mep serves for reference
and navigational computation during preflight preparation

and for the personnel to' study the flying situation,

37. The flylng situation maps showing the tactical ;

situation are plotted by the navigation officers of indivi- |

| dual units and serve as their staff working charts, : f

i 580, The flying situatipn map is plotted to cover the '

; entire possxhle flight operation ares, depending upon the - i

radius of operation of the planes and upon the main flight i
'directionc

39. The flying!aituation map should have the';ollowing '

plotted and coldured on it ‘ 3

< state boundary, frontal restricted area or front
line; . 'l 7'
| - maiﬁ check points in the flighf pperationjérea;“
- main altitude points of the area; e
.~ aerodromes and landing grounds;
- restricted areas, entrance and exit cbrridors to
zones with speciel flight conditions; . |

- magnetlc declination and sreas of mnsnecic anamaly, )

- ground air naviggtion aidso 50X1-HUM
The flying situation map is supplemented by A natuwrs?l
light diagram, calculated for the light an

every month at the giveh locality (see app
S S BEBCREP-— —n e

\Th el
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Apart from the above, with a 7iew of rastening N

o0X1-H
flight computation, the flying sibuation map may contain uM

- e —

other data needed by the navigation ofiicer.

Stu of the Combat Area (Flight Operation ea

40. The combat: area (area of flight operation)

A = ——— e —— s

should be studied by'the flight personnel under guidance
of the air- squadron (air unit) navigation officer, and‘
independently by using maps of various scales, as well as
diagrams, (alr pilots), aerographic descriptions,.flying
situation maps and photograpbs of characteristic reference

pointse.

In combat conditions, acquaintahce with the area
should, as & rule, end up with renging of the combat area;
. - - |
while' training exercises ususlly end up by ranging of the

home aerodrome net, i .

; iuI. As a result of studying the flight operation areﬁ.g
the flight personnal should know: '

-~ the peculiarities of orientation in the given
area, the system of charecteristic ground linear, area
and point references with consideration for season, light
gnd dark hours, and any changes not reflected on the map;

- the distance and flight time up to the base pointsy !

- the location of aerodromes and lanﬁing grounds'ana b

their fitness for alighting; 5

- the location, nature and Operating procedure ot

ground air navigation alds in the flight operatzon area 4

of their air unit; the magnetic course and no-wind *im~
; 50X1- HUM 4
of flight from the nearest radio naviggtion nosts -Rwo_ " |

(FHAT) up to home aerodrome;

~ restricted areas in the flight

- BEURRAD.
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. \

- the state boundary end front line; = 50X1-HUM

- disposgition of anti~airpraft defence facilities and
the primery enemy targets;

- terrain; '

- weather peculiarities of the flight opération area
and local signs of weather changes;

' - time of sunrise anq:sunset for the forthcoming period
of time; _

- magnetic declination and enomalies in the flight
'operation area; ‘ , .

- unificd operating procedure of regéining lost )
orientation established for the given unit by special instru-
ctions;

~ diagram for climbing and 'descent through clouds at -
fhe home aerodrome. ' ' '

In addition to the sbove, the flight ﬁérsonnel ghould
‘  be able to identify their home aerodrome unnistaxdngly,

under ony weather conditions, from any altitude or d;rection.
42, The radius of flight operation area (radius of A
] operation) to bé stuﬁied by the flight personnel is deterT

mined for every air unit by the navigation officer of the lar

ge air force unit.

Msintenance and Preparation of Aircraft
Navigation Eguigmenﬂ and Bombing Axmament 5

43, The saircreft navigation equipment and bombing

it ie proﬂibited to fly with incomplete or faulty equipment,

i erpament should always be in good working order.
|

In order to keep the navigation eqpipment'and bombing
TEF ™ R sy T ~mtp
armament in constant readiness for flight,hitnis ﬁaﬁ&aﬁbf} 1{;

for the navigation officers: . ‘ : :
. . . CICE f“‘:“ lt-‘i -t r..- -

P R SRR T
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- to carry out preflight, as well as pericdic insyect- \

‘ions and to check the condition and performance of anq;pzaaﬁff
20X1-HUM

in flighty

- to check the compasses and aircraft sextanis;

- to participate in checking the sighting and otaer
navigation equipment and boambing armament.

44, The purpose of inspection is to:
. ; ensure the presence of the necessary equipment on tae
plane énd to chéck its proper operation-

- ensure the presence of the nnceqsar" tables (chaxss
of corrccb;ons and check the date of their tabulation

All defects and faults revealed durnnb inspeesion 2f
the acrodrome or in fllght SPoula be repourted Lo the air-

craft techn;clan for ellmlnatzon and then entered in the

plana acceptance and release log. The elinination of de-

fects is checked against thils entry in the présencc or the
. ]

aircraft technician.
45, All navigetion inatrumgntb and bombing areament

should be checked at least once in two months,

o ——————

n6, Checking of magnetic compasses comprises:

= determination of the compass card lag and settling
time in accordance with the fixed tolerances:

- measures to determine and reduce deviation.

Radio ¢compass and direction finder checking consists

- e ., et R ok me

in:
= control tuning by listening in to one of the radic

stations, ac well as correcting the compass coubse angle } 4

of the radio stationj ' .

.~ determining radio deviation;

The determination and reduction of’ magneiicrﬁﬂa ﬁiﬁ§§
>4 4

compass deviation should be made in accordancn w1th é?ﬁﬁﬁ?l

¥ — e E o FHES & _a L. LA ST
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*;

by the engineer by the instruments provided for the purpose

"aid under supervision of the navigation officer,

: and lighting.

DecIaSS|f|ed in Part - Sanltlzed Copy Approved for Release 2013/02/15 CIA-RDP80T00246A069900010001 -5
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T QUXT-HUM
instructions, depending upon the type of plane ‘and cCompats,

The periods of correction tests are indicated in the
sane instructions, .

47. Speed indicators and altimeters chould be checked

Furthefmore: the flying crew should be informed about
the value of speed indicator eerodynanmic correction, depend- |
ing upon the type 'arid series of the planc, It nccessary,
its correctmess should be checked in flight{: -

48, The checking of the atircraft sextant determlnes
the value of constant index corrections, the correc? level

49. The results of checking the navigational instru-

ment errors (for compasses, speed indicators ana a*timeters) |4

are recorded in correction caLﬁB hung up in the nav1gator's Ji
Sy

and pilotc cockpits in placeSaconvenient for their use.

—seaters are registered in the instrument logs. - '1ﬂ

50. Bombing armement checks should.be made by armamehté;

depending upon their type, should bc checked in accordance

with special instructions thereto, The pexrformance of : fg¢3

Sight checking ¢onsists in inspecting the sound
condition of optics,'computers and the precision of sight

1nc1,a11ations on the plane, 50X1l—HU|V|

" The result of speed 1ndicatcr and altimeter checks for singleé;

personnel with the parﬁicipatioﬁ of navigatcrs.ABoﬁb sighté,ii}

FL 8

- mechenical and electric bomd releases and bomb racks should f;*

be checked during individual and pattern bombing. ﬁﬂ ]

Maintenance a.nd Propa.ration of
Equipment

§E Cjiﬁ}l e

AT A vm
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+ The viFgotion equipment is divided intn-
oL. The navigatio el 50X1-HUM

{i{he navigator's equ_pment ané that of the pllot.:

52. A navigetor's equipment compripes the'following
items: . . i
- case for maps, tools and other accesaor#es;

- map scale; '

- protractor;

- navigator's rule (speced-time-distance computer);

- wind drift computer; '

- navigator'é wrist watch (high-grade quality recofd—
ing chronograph); ' -

- pockel compass;

- table of radio beacon data;

= holders for flight log forms;

- pen knifp;

- set of pencils and eraser;

- navigator's reference book;

- star chart;

- tables of dropping angles;

- Air Almanéc {(astromical data pertaining to air-
naviéation). :

In addition.to the above, the navigator may of his own
choice sdd various vables, reference books, nomogrames and
other accessories necessary for flight computation.

53« The piloi's navigation equipment contains:
| - quadrilateral chart case for kceping maps;

' ' 50X1-HUM
' ' - map ucale;

protracter;

- speed-vinc-distance computer;

naviguetor's wrist watch;
SECRE?®

WA TiANTIE A - -
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- pocket compass;

S0X1-HUM
- pen ¥nife;

~ knee~pad.

54, Every mevigater and pilot should personslly sce

- cet of penecils with an eraser; _ ‘
|
i
|
!
i
4
]
|

So the completeness of his navigation eguipment. .
55, For the purpose of making precomputations before |
' !

e o4
L3

5

flight‘and.for the convenience of work in [lipht, _

i
advisable for the flight pcrsonnél to include intc %he
navigation equipment duplicate copics of navigation instru-
ment correction charfe for the plane they are _1yi“g Olfie

Precise Time Recording

i
|
I
!
|
1
56, Precise and safe flying, as well as tie efiiciency|
' of aviation performance as a whole greatly depend upon the I
: ’ | _ |
| exactness of time recording. : 1
Regular clock timing and precise time recording ;

. should be organized in all air units, !

[

l

’

57, The duty of time observatlon reste upon the

navigators of gir units and constitutes purd of their daily

“activity.
58, The precise recording and setting of clocks Za
accamplished by accuratc radio Yime signals transmitted

) over broadcasts.

59. In all cases, whenever possible, accurate ralic
time signals should be relayed over radio transmitting _
‘nets, so that they may Le hcard in all servico buildinf and‘?"
“dwelling quarters of the unit,

bl t anizc t+ho “nnnc—m S-
60. When it is not poss 1 e to org Eox A HUNT

sion of radio time signals, theg should be replaced by Uonﬂ{i

signals given at least twice a day (durins

and conc latlng o; a preraratory’and 2?‘ :
. «F l‘aus‘ - "f

DecIaSS|f|ed in Part - Sanltlzed Copy Approved"for Release 2013/02/15 - CIA-RDP80T00246A069900010001-5

bt RS RW FEY . )




<

e e

f o — ——

Declassified in Part - Sanitized Copy Approved for Release 2013/02/15 : CIA-RDP80T00246A069900010001-5 J
.. otherwise, the transmission of radio signals should be l

arranged by telephone,
' , | B0X1-HUM
61, In every air unit command post or meteorological
station (MS) there should be & timer (chronometers), checked
according to the accurate radio time signals twice every
day. Near the timer a log should be kept, into which the
chronometer corrections made and change over a day are '

entered.

The timers should be of high quality {with steady
dally rate), They serve to define the necesuary corrections
of all other time pieces in the periods between accurate
time signals and to determipe the instants of aecurate tinme
sound signaling.

. " 62, Not later than two hours before flight, all
navigators should set their watches according to the timers
or by the correct time signals., The accuracy of corrections
made on navigation watches should be +2 seconds, 7

634 The cﬂronometer correction of aircraft clocks, as
well as watches 'of the flight personnel should be made |
according to timer or accurate time cignals al most two °

" houts prior to flight. The difference between aircraft
| clocks and the personal watches of the flight personnel
should not exceed half a minute.

64, Tﬁe'aig unit (or air squadron) navigation officer
should evail himself of every flight personnel line-up

made by the air unit (or air squadron) commamnder, to check
their personal watches, giving the time signal by his own

checked watch.

Application of Ground Aids to Air Navigation

: 20X1-HUM

65. Navigation officers of large

Declassified in Part - Sanitized Copy Approved for Release 2013/02/15 CIA-RDP80T00246A069900010001 -5
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"by the navigation officer on duty from the Command Pecst 50X1I4Uhﬂ

(adr-traffic Control point) of the air unit (larpe air forcr‘
unit). !

70. The navigetion officeT on dudy at the command
post (air-traflic control point) should have at his disposa

- general survey chaxt, showing the net of related i
aerodrcmes and restricted arcas:

- route map for the given day of flight operations;

-~ large scalec map of the zerodrome and the target
ground area witlh all soneg plotted on it

- nap showing the bearinge of the radio beacon and the
radio direction finderg !

- map showing the disposition of. ground air navigation
aids;

- & diagram of climbing and descént through clouds
and over-the-top. join-up procedures for the given aerodrone;

- operation instructions of the target ground'and‘
a diagram of 1it; .

- instructions concerning vhe application of ground
radio-direction finders and radar sets; )

- exactly set and checked time-pieces, speed time-
~distance calculator, protractor, wind drift computer, ﬁap
scale and pencils;

-~ command post or air-traffic .control point log,
kept by the navigotion oifficer on duty;

- diagrax and instructions for preventing loss of
‘contact for the given net of related aerodromes;

- 2 radic receiver for controlliing the operation of
50X1-HUM.

ground, zir navigation aids,

SECRET®T
X0 FOREIGN DISSEN ‘
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S0X1-HUM
I is p“ohlblted to begin the flight operaiionc |

without checking the reliability and precision 6f ground

'
asir navigation aids. : . ' | ]

Al Wealher Jerwice

67. Air weather cervice is provided for the sake of §

| ‘ensuring precision of air navigation and in order to nrevent

| . .

| . ) : i

| the possibility of encountering dangerous weather phenonona
i :

- proper organisation of weather reconnaissance; ot

meteorological situation and the weather changes

I
i - tinely (not later than one hour before takb off) and!
in the aerodrcme area at every .500 m. of‘altltude-

Ground Navigation Flight Conirol

1o, : ca,

8. Ground navigation conurol of fllgh operations

is accomplished by:
plane;and the command post (air-traffic control point) of a
P - grouhd radio direction finders;

* = padar control apd identification system;

- control of aircraft from early warning posts of

Air Defencei ‘ . o :p 50X1FHJM

- observation by help of special supervisers sent out

- proper iaformation of flight persornel about thqr' b

| ,preciue taliloon uounding informatlon about Lﬁe _wind V“LOCluyr'

v g e

- simely and exact determination o: the wind oﬁ.syno-yi"
. B Tk . .

i ! . B
ptical weather charts for various route sections, o v

- organlzins re1laole radio communication between ther:%

the air unit (large air force unit); B _ L

!
,w

E to various points on route, .
t . 69, Navigation control of flignt op
" T T

1

dalate

S PRIV LA vy, ¥ D

amt > F

in flight. This is attained Ly: ' P

A )
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71. The pre-flight duties of the navigation officer
on duty are: - 50X1-HUM

- to receive the briefing from the air unit (large

uniit) commander:

~ if necessexy atteﬁd the flight preparation and brie-
fings of aircraft personncl; ‘ _

- study the itineraries and flight plans-for each
flying crew; '

- study the flying situation in the flying area,
especially the actual mefeorological situation and the trend|.
of weather for the period of fliéht operations; |

- check the operation of requested grouna oir navi-
gation aids; '

- give timely information to the entire flight person-
nel about all changes occuring in the flying situation;

- make sll necessary computations and recomputations
of the impending flights on the basis of wind forecastiing
and introduce the necessarj corrections in urgent flight
computations,

72. During the period of flight operations, the {
navigation officer is in subordination of the flight operat
ions officer. i

' By direct wire communication with the lisison set,-
radio-direction finding station, radar post, air defence
early warning posts and ground air navigation aid stations

in the acrodrome arca, the navigation officer is duty-bound:.
- to verify continuously that air unit (large air

force unit) aireraft should fly strictly adhering to

designated réutes as to place, time and alti 50X1-HUM
- plotion thesc%afq‘the actual tracks

C o w g
¥0 FORLIeY DIssmy
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"by the navigation officer on duty from the Command Post ﬁ
(air-traffic Control point) of the eir unit Euyq puff fOree 4
unit). ﬂ

70. The navigation officer on duty at the command '
poct (eir-traffic control poin%) should have at his disposal]

~ general survey chart, showing the net of related

S
S I -

AN

aerodromes and restricted arcas;

~ route map for the given day of flight operations;

- large scalc map of the aerodrome and the target
ground area wi¥tl, all zones plotted onx it; '

- nap showing the bearings of the radio beacon and thel
radio directi;n finder; ! 7
: = map éhowing the digposition of-groﬁnd air navigatiqn'w
f aids; |
i - a di#gram of climbing and descént through clouds
and over=the-top.join-up procedures for the given aerodrome; i

- operation instructions of the targety ground anﬁ'
a diagram of it |
. ~ instructions concerning the application of ground
! radio-direction finders and radar sets; | y SR
' - exactly set and checked time-~pieces, speed time-
~distance calculator, protractor, wind drift comﬁuter, nap
scale end pencils;

~ ¢ommand poct or air-traffic -control point log,
rept by the navigotion officer on duty;

- diagram and instructions Lor preventing loss of
-contact for the given pet of reiated aerodromes;

! - 2 prodio receiver for controlling the omeration of

ground, air navigation eids, 50X1-HUM

~

.. SECRET ..
- N0 FOREIGN DISSEN .
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: spent by the planes, to record estimated and actuol deta con-
i
18 108i50x1-HUM i
=~ to verifly the work of radic direction.finders, radio.

cerning the flight of each plane in

homing stations and other ground air navigation aids;

- to see that meteorological information on weather y

changes is trapmsmitted to the flying c¢rewsg

-

-to be in readiness for directing flying crew o> axz

aircraft formation to some other point en route or give'
orders to return when the weather threatens flight safety;
-to help a crew or aircraft formation to take the fixed'!
P

flight line or to make thoir ﬁay towards the designated '

reference peint when the planes sheer;

aar Cam
G —— ——— - e __

- to 8ssist flying crew or aircraft formation'in re-
gaining lost orientation or direct them towards their home -
or the nearest aerodrome (depending upon the tactical sit At
ion);. o . ;

- Lo be on the alert to direct & crew or group to ,
some other airfield flor landlng in case of Sudden weather
changes th.reatening the safety of flight; '

- during descent through clouds and in over-the-top
join-up procedure, to assict *he Ilmght operations officer |
' by pr%paring data and computations and checking-oompuuanonsQ
made by air crews: . .

} in the evenl of loss of contact by a flying crew or |
an aircraft formation to prolong the operation of requestag

‘ ground alr navigetvion oids and engage other aids to navieat. |

ion (if they are idle), such aé radio-directiorS0X1-HUM,

radio beacons, and keep them ir action until the return and
landing of the flying c¢rew or aircra’t formation, tai
measures to inform the flying crews about t

ground navigation aids brought 1nto service,
Declassified in Part - Sanitized Copy Approved for Release' 2013/02/15 CIA-RDP80T00246A069900010001-5
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7%« In line of duty the navigation officer on duty |
should be guided by epecial inztructions basb0X1-HUMicrete
base conditions of the air unit (large air force unit) on 1
the specific feasturcs of the particular air forces branch !

and the nature of the mission on hand,

|
Pogt-F lght Havigation Control, Accumulation |
|
of Lxperieace and Ecening Accounts,

74, The air unit (large unit) navigation officer
'should organize in air squadrons éair units) post-flight
.control of the quali ty accomplichment of mission in respect
of navigation and personally ¢arry out this control work.

Post-flight navig%tional control shouid pursue the.
following purposes: | _ , . ‘

- to ascertain whether the flying crew (air sqﬁadron)
has approached the target or secen the object of reconnaiss=
ance in the palce indicated, and thereby check the authent-
1éity of.the report made by the flying crew (pilot);

~ to ascertain whether hitting actually took place
during bombing and determine its effects; |

- to reveal the errors and faults in the navigator's
navigational aqd.bombing ectivities, in order to raise ﬁhe

: accuracy of navigation and precision of bombing during sub-

saquent flights;_to prevent possible failubes to arrive at
a target, bombing amiss or loss of contact; to ascertain the
crewts s}r.:;.ll; |

- to reveal coxanples of excéllent operation, genqralizé
the combat (drilling) experience aond pass them on for the

benefit of other erews:

= to accumulate documental data f 50X144Uhﬁ
and evaluating the flighb Opera%ion of
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force units). o S y
75, The primcipal and most unbiasced ne?%)él I:':EJMJOS..-;
~flight control-is by woay of air photography. ! *f

Ciher methods of control muy be by: 4 -

- first-hand obsarvation by the air unit (large unit)
nevigation officer (commander) in flight; el
- interrosafing flying or individual membecrs of the

come f{lying crew; ‘ . . ‘ 'i,

o=

- checking the éntrieé in aircraft logg and the plot-

, ting on charts; ] | ;'
: - checking the compu‘t‘ation f;gurr*s a.nd actual data;

; - onuaiulng inforamtion flO@§and forces about bomblng -
reéults; by comm;ssioning représentatives fo the land forces |+

| units for this pﬁ:c_'pose':
~ reverse planniﬁg of. the route, with consideration 1fi

for recent balloon sounding information about the wind.

?6. The shortcomings in the crew's navigation chould

be pointed out to it and its commander per@onally or during .

criticue of the flight oaeraﬁ*on, with thelview of oliminst-

ing similar deticiencies during sub59quenu flight. o,

Al e
-

77. The Btudj, generaliztion and recording of n1v15at- R

I
]
i .ionsl experience should be the duty of navigation officers, :
! beginning with eir squadron officers and higher up. -;‘1
l

The navigation officer of an air unit (lerge unit ) Ik

should reveal and bake into account; . : - ;K;

| . ' = the advantages and shortcomings of various nav;gaﬁi°&f§
nal and bombing methods, as well as new Suggeefions of the
£ligat persoanel, confirmed by their flight exp expenénce-

l .
- the expericnce of orgamizing and ~ 50X1-HUM

‘ onerations and bombing under heavy meueor
l . _SECRET. P
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| . — the experience of orgsnizing and performing fiight

;i S te logienl ~nndd tions:
operations and bombing under heavy meteoro 8150X1-HUM &

- the experience of applying ground air navigatlion
alds;

i
!
i

- the merits and demerite of alrceraft navigation ;
' equ;pment and bombing armament, nevigator's egquipuent, sight—;
i ing devicecs, bomb—releases, computers, references,’ practical
! manuals and maps;
i ~ — tho experience of navigation personnel of air QQuaérons.
: air units and large air force uﬁits.

78, The air unit (large unit) navigation officers, &
| acecumulating practical navigation experiénce, should apply
| it in their own mir units, ond after supplementing this data
with their own suggeations for improving navigation service;
present reports to their senior navigation officers, using

" the standard report forms. ' ‘

i
—

20X1-HUM
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VAL 3 W WG A

Naviggtion Service in Combat Uperar i =
50X1-HUM

.General

79. Wben essigning and performing combat missions
and adopting decisions, the air units and large air force
units commanders should bear in mind the flying situation
and the level of the navigationel attainment of the eir a
unit flight personnel, ,

80, The air unit navigation offiter should be made
familiar with the combat mission immediately upon its
receipt from ehe superior staff office. ‘

81, Upon receiving instructions fromlthe commander ‘ E
or Chief of Stalff, and having: etudled the mission on hand, . |
as well as the tactical sxtuation and theé weather foreeaet,,

dthe navigation officer prepares his report td the commander,
cpncerning his suggeetions and conputations on the follow#pg'
points: . - . - - L ‘.k_?_
. * = the vest possible route and. fligh“{profllet
; . ~ air unit (large uni ) join~up procedures and rendez-.
-vous with the escort fighters; - ;'{K“fﬁ
é - the endurance of flight up %o the target and the .T
take off time ensuring m@ssiop fulfilment in the alloted %;E
— S
: - target mancouvrings; . " . EZ

~ the bombing mebhod, the best bomb-loading -from the 1[
. point of view of the nature of the target and bombing pro—

A
bability calculations; | -ﬁﬂ
- return run and time of laﬁdiﬁg; . ff%n

- procedure of using radio ﬂav%satj ~50X1-HUM

for the purpose of naviration and boﬁbin:

1
[
|
. - g‘;,i
y " ”'af‘ 'a- z_.i!h?.'ﬂ}ut‘ﬁa. “J ‘
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L]

- break-up pattern procedure and procedure of desccnd—
_ing through clouds prior to lending; 50X1-HUM
| 82.TThe navigation ¢fficer's presence isc necessary,
when the commander adopts a decision and also when.assigning

combat missions to be performed by air squadrons (air units)

. ané gervigces,

&>. When the combat order is given by the commander
mally.1 the naviga ion offlcer upon demand of the commander,
~announces his ins}ruct;ons pertaining to navigation, bombipsﬁ
and the applicati?n of ground air navigation aids. B
84.'Qhen the commander issues a writ@en combat prdéf,-ﬁ
the. névigaéion officer supplements it with his navigationééki
lflight plan or with directives: for nav1gation support ' ‘,'Q
, __depondlng upon the way the combat mission is to be ¢arried ﬂ
oute - 8 : I fjﬂJ:
" The navigational.fliéht plan is issueﬁ!-wﬁen all-thg e
air squadrons of the unit are to fulfil the nission aloqg
 one and the seme routeo
' The navzgation dirdbtives are issued when the unit
squaﬁrons recelive missiono to be}porformed on differgn? |
. routes, ' ' : - U o
85, After assigning the combat missien to the air R
squadrons (units) the navigation officer should organize
epd check up: l . ‘ ' _ : : ';

i - the provision of ground air navigation aids for the
fllghb and the fllght personnel's knowledge of them*
R

~ the level of nav1gation training of the flight '.-. 1

.o

personnel of air squadrons (and units) to carry out EEEEE;;J
combat missidn; ' 20X1-HUM

L]
SECRELT
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" arrival upon completién of the misvlon.

'pérsonnel for navigatlon, it is necessary to pay 3pecial

SECRET
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86. The navigation officer reports through channels about
the air 'units (large units) navigationsl rcagagd “I:IULM ful-
il the combat mission on hand,

" 87. The Unit Havigation Otfficer should simultaneousl:f
with ensumng the alert conuition of his air unit (large
unit), makn timely and thor-ough perf,oml p-*eparat:ions for

flight., i

¥

Bombarément_Aviation ‘ !

- 8B, Navigation serviec in bombardment aviatiorn pro-
vides for: c b _
- join-up prqceduré of bomber formetione inte combat
order and their rendez-vous witﬁ the® escort fightérg;

- = navigation of planes and aireraft formations over
c.iffcpent l'a:igés and at diflerent a'it::l.,imd.cs, cithe‘;t' by day
or by night, under difrércnt weétqér conditions anh in'thc
absence of ground visibility; ; | |

- location of the dosisnated targcts and preczselj
tlméd app“oach to themy

- preca.sﬂ target hittings

' r

(- photographic control of bombing results;
- homing: the planes to She ass 31 gned ae“odrome of'

89. In realying the ‘bomba'\unﬂnt aviation flight

a“aitantion' to: ' ‘ R . ,:

- the ablhty to find camoaflaged enenmy targets and .
precisely run the planes aireralt formations over thea, |

vithout locing ascunc combat foim -tion-

SECRET

e o WP r——

WA 'E‘ﬁ‘D‘E‘TF\‘{ NT Qo

I
:
i
A
|
|
!
|
!

1

50X1-HUM
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- the ability to make preciulon sight 1ng on short |
course of operational £light; 50X1-HUM |

- coordination of crew activities,ﬁuring bombing, besr—
‘ing in mind that bombing brecision depends eéually upon the
pilot and navigato“ : .

90, During actions of large sircraft iormations. the
leading navzgauor should infdrm the leaders of-separate |
bombing aircraft formations about Lhe wind data recelved
at the control poxnt. Durlng dive bombing and sighting by
) individual planes, ghe leading navigator also ra?%os s;ght.

! data to all flying crewss i ‘

i - 891. "nen hitting targets located 1n dlose proximity

| to friendly troops, spccial care should be taken that all
- crews recosn* ze the signals marking the froat line.

Atteck Aviation ‘ ;' Y

H

92, Navigation service in attack aviation ensures: : E

-~ rapid readying Jor urgent sorties;. é

= accurate coordination vith ground forc;a both as to

time 'and place; _ o : B '3f£'
- safety of friendly troops when bomblng targets 10~

cated close to the front line, S R ?y

4

03 While preparing the attack aviation flight person- &
nel for flightg, it is neccsuary to pay Special attention uO!
- knowledge of the flight operation area and eBpeciallyif
E of the target area, where the pilot should know the Lecessary ;
. typical ‘landnmarks, clevauions. hollows, ravines and their
- directions, the minor inhabited points and *heir characterlg-h-

tic features; ' o N

t - thefability to introduce mental cor| : - 50X1J4Uhﬂ
| for winda, target travel and mode or 0perat
| & BRI/ R Mo
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changes. ﬁ
G4, Au 1mpor tant part in ensuring the oy HUMY and i
reliability of attack aviation navigation is played by the
stationary and mobile control identification check poinﬁé,
marking the front line, run of route approach to target
and to aerodrome of arrival. .
:The pocitioning systenm of these check points chould
be siﬁple and oasy to remember, f
95. A Tun over home terribtory should be planned with
the least number of bends by the most characteristic rej
ference: p01nts. at and in proximlty to advance fighter plane
aerodromcs, in order to ensure landing of damaged plapes and
' to cut-off pursuing cnemy fighters, From the f ont line
to the target and back, the route should_be‘laid away from
large inhabited points, aerodromes, anti-aircraft defence
facilities end the main comaunication lines of the enemy,
j The distence between the check points should not
exceed 50 km, ' _ .- SR j
' Specisl attention should be paid to chosing the f£inal

" -
" g

réfe;ence point, removed about 5-I0 km from the target,siﬁgﬁi

)

as this reference point serves as the initial point for, ‘:_;f.
ground strafing,. This point should be chosen on a large-séiiy
le map based on 1ccal topograﬂhy. T ' ;L-Q'
| 96. Navxgational flight plans of attack aviation :‘j;?:{
i should be made' up in the fo*m of diagrams. Apart from ;El‘iu

the gﬂneral probiems, the navigation plan should provide for‘

computation of bomb sighting on the basis of w;nd forecast‘g

ing in the Larcet arca, with rubsequent 1ntroc50X1 HL““‘ ’ ?h

cor“ections in fll&ht, comiputations of the compass courses §

and the time of the run by balloOn sounding

about wind velocityaﬂ Remma f" .
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T

97. Wnile bombing targets located close to the main

=]

line of resistance, speciul orientation and s§9¥j_ﬂﬁmﬂreci"io
should be engured, to avoid Mhitting friendly troopS. .
- 9S. Photographic control of attack aircraft bombing is,
 as a rule, made b§ onc air crow special}y assigned for this
|- tagk, on Lehalf of ihe entire aircraft formation..
In view of Uthe difficuliy of establishing the Teéults of
tombing on the battlefield, it is o* prlmary 1mportance to
ngke photographs of the uarget be*ore and after borbing.
99.JDu:iﬁg operations of solitéry attack airpléncs,
it i6 ncceqaar%. L

- {0 defidc the -combat arca (flight Operation area),

study the reference points border;nb it, work out the track

along the peinus of probaﬁle'targets location, lay the

' \ . <
track to-.the cntrunce ruiorence point and from Yhe exdt re~
. : [ .
forence point of she flirut srca towerds the poinb of arrival
.dn 4he Lerminal arca;

~ to congider the bert combination of bomb amrunition | j

seés, dep qdinf upon the nature of the nrobable targctu. ' .
10C. Daring interaction of attack aeroplanes with y
mobile elementu, it is neces ssary to plan in advance the 1%
t;acka leading to the chosep control.refepenco points, lo-'“.ﬁ
cated zloug the axis of displacementtgf the mobile elements;fﬁ
3

These check points will serve as basic check points on the

"roave, when the attaclt aeroplanes make-their run vhen 6fde- i

red up. Upon arriving at the basic route check point, the |
. attack aerOplanes should proceed towards the indicated tapd
‘get-upon command of the target director post or from the

commander of the mobile elements command poSEL" "7*7 erm kil
St : 50X1-HUM

L 1
s o e oo T

L _emewweToeaal DO
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In the mbsence of such directlon, the attack planes make l,

their aprroach to the target along the desigf50X1-HUMSE !

i

and in the appointed time, paying speclal attantion to avoid‘
.destruction of f*zendly troops, for which purpose they should
carefully examine the target, observe the recognition aisnald
' and the revealing signs of the tafgots. |
I0I. During preparation of attack aeroplanes for night |
_operation, special attention should be paid, to support
' plane navigation along the route and in the target axrea, by
I providing light beacons, light signal bombs end also radio—
—hominb aids,
The target run should be made fram the last lxght
check point on the course and in time, ; <]
The prz.nc:l.pal method of night bombing is by low angle
dive bombing. _ N h
The sedrch for a target, 1ts identification. and, if
necessary, illumination, are entrusted to specially chosen

and well drilled flying crews; the use of night bombardment

‘aviation flying crews for this purpose ie allowed.

! I02. Fighter aviation navigation cervice ensures:
| . = constant alertness for. rapid aorties by unknown
. routes within the areca of ope"ation' )
| - the best join-up procedure of fightors;
- rapid and precise solution of all tacticel navigat- |,
ional preblEms,-conneEted with escorting apd guiding to eneuq;e

' planes;

— hominge.

103, During navigational preparation of| S0X1-HUM

{ pilots for flight special abtention should be
Declassified in Part - Sanitized Copy Approved for Release 2013/02/15 CIA-RDP80T00246A069900010001-5
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T
II
| . = excellent knowledge of the combat area and the base :
, : 50X1-HUM :
i . area, memorizat on of the magretic track angles ana the time .
i of flight to the Principal typical landmarksi iznowledge
I :
of the area and of the orientation meyhods s@ould be perfect—z
ed to such a degree, that every pilot affer an air battle

should be able to regain oricntation immedistely snd take thegd
direction for his home aefodrome; ) %
~ knowledge of the location of radio—%ange and homing

;. stations and the procedure of using ihem forrthe'air navigat-g
? ion; o ' C I ' ' i
1

- knowledge of the procedure of sending out request L

sition finding or homing to the landing aerodromej K

{ for data from target director posts, for the purpose‘of po- .
- ]
|

- ability to use the standard anti-craft defence maps )

104, Air navigation by pllots in fighter aviation as
| distinguished from other branches of aV1ation, should bé

supplemented by ground control effected from command posts - -
-and target dlﬁector posts by way of: '

-~

%guiding the fishter planea to the eneny target; i
.- giving frlendly fighter planes thelr location- '2 *f

~ indicating to them the course towards the 1anding W':

~aerodrome.

105, The gencral preparation of maps for’fighter

aviation should be carried out in accordance with the rules if
laid dowm in chapter 6 of the given Manual, These maps shouldff
furthermore contain the center lines of Toutes in the direct&q

! } R '._\

ions of probable sorties, with a complete course lay-out . and4j’

' no-wind orecompuua tions., ' .

. in advance are used for urgent sorties.

"AaMnNRET 2
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With even a short time availoble, all necessary flignt ;

“ipe and course corrcctions should be made 20X1-HUM;; |

of balloon sownding informetion about the effective winac.
I07. In ovder-up flignts, navization coanatations

" shoule bu corrected after talic off on the basis of tracke

1aid;out proviously aﬁd nupplcmcnbcd.by knowlegge of the
arvea, vi sual measurement end mental comput atiog.

IDB. When covering the operations of friendly srcound
troops and objects on the battlefield, the navigator should
Tigure ‘out the time of seading and changing pa*fols, allowe
ing Tor the longess tolerabdle pauroll¢ng time of each snife,

Patrol pldne navigavion in the objects area should be
supporteo by studying the typical landnarks and by plonning
manoeuvring in advance taking into consideration soler
azimuths, . o

IO9. iir squadrons flvmng out to parry a bﬂow of eneny
ai“craft should oe aware of, or possess data on the couxrse,. ‘
’llgh* %ime, alcltude ond place of‘eqcounter.

: odccess of a?proach Lo énemylaircraft erends‘updn thé 4

rapidity and precision of its accomplishmént and in exuet

fulfilment of all pre-computed elements in flight, "3
. L K . R ) 4.\..,‘;.,
II0, ¥hile escorting, attack planes or transports, - ; ;1!

. the fighter navigation service should ensurec: o :,r;?‘

bombers or atiack planes may. take place-

\-

- “HLRET - . ~r.'s~‘
‘ e EARVEAN. DIoomd
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i

-1ng outside the aerodrome on ‘account of fuel shortage.

"ion by visual moans at %ow‘aqgrzero‘altitudes (separate

1 _ . e - me e - - -
Declassified in Part - Sanitized Copy Approved for Release 2013/02/15 : CIA-RDP80T00246A069900010001-5
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- abovc the home station of fighters;

-~ gbove the btypical landmarks within. thgog‘(‘fl"l‘_‘lbﬂl\ﬁ's
local flying area or over the radio navigation post;

- on the target run;

II12. In solving escor’% problems, the fighter unit
navigetors Should know:’ )

- route, speed, flight altitude ond composition of the
escorted eireraft formation and the battle station of fighter!

~ the time of paséing the check point or the time of
arrival to the rendezvous,

II5. The escort fishters carry on independent track
control alcong the flight route of the escorted aircraft |
formation and should at any moment be ready to continne the .

1light independently, _

The leaders of bomber or attack plane formations duty-
-bound to inform the fighters abqut the numbers of check
points passed during flight. '

I14. For the solution of escort tasks the f;ghtgrs“"
should know the terrain line or the time after which they
should “turn back to the 1and1ng aerodrome for fear of land-

The range of escorting is deternined with relation

to the bomber flight sPeed and the fuel capacity of fighters,:

¥ VI

|
|
|
|

Iiaison and Ambulance Aviation
IIS5. In its navigational preparation the flight’
personnel engaged 1nlliaiaon and smbulancq service, should '

pay attention to @ _ :
" - sequiring excellcent knowledge of the fligat arca -

up to the smallest typical landmarks, necessary for orienta

i

'.1‘
If‘

J



KM Mommeme -
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buildings, configuration of forests ond fields, individual

. details of local topography); . . S0X1-HUM

~ provision of every flying crew with a prepared large‘
scale map of the entire flight area with the principal '
" routes plotted in advance; ' ’ . o
~ excellent training of flight personnel. in orientatioﬁ
- by visual means at low and zero altitudes.
116+ The flight: route should be laid along typical
(though perhaps small) landmarks, standing not more than
50 lom apert, with regard for terrain and camouflaging cbndit7

ions,

0
]
L]
1

_ 1I7. In accordance with the conditions and tas sks ful- .
filled by the liaison and medigcal service aviation, navi-
.gation should proceed meinly by ald of magnetic compassdes, ‘
On curved route sections the flying crew should carry on
uninterrupted orientation by visial means, referring to the

| general compass heading. |
i Ii8, In flights over areas deficient in reference‘
| points and in dark hours, it is necessary to be guided by
landmarks and visgel air navigation aids, in opder-+4é ensure
track control and to find pinpoint targetg. g

IT9, On 1laison planes n¢ radio equipped orientatlon
‘ should be regained by running to some largeé ground linear ro-

ference,

SECRET
NO FOREICH nTsam
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4 Cha~*tcer |

; HAVIGATOR'S FORY - 50X1-HUM

I:04 Ac te Lheur puar;osc navigs Lor cervice foimt noy
be clasgilied into: ‘

- documents organiéing navipation serviec witnin
staff headquarters;

- documents drawn up 1o rrovide navigational cervice |
{or flights, runs and cowmbet training;

- documents drawn up for navigauional service of” i

c¢ombat operations; | '

T, ———

I2I. Documents orgenizing navipation jervicc in staff
4

headqa&rte 3 include: '

- documents dravn up in order te prepare material
for adopting decisions (reports, operations, diagrams, . I
tables,; graphs); X

- documents dravn up for the purpoce of planning and
organizing navigation service (workiné plans, ihspoction% i
| schedules, ete.)s , |
i - record and accounts material (logs, sunmaries,
| reports, individual £light records filcs, individaal record
cards). !

The documents used to organize navigation serv1ce

" work within staff headquarters, should not, as a rule, be

sent out of the headaquarters,
122, Among the documents preparcd for navigational

purposes to be used in Llights, runs and combat training

are the following:
- instructions designed Lo prevent the 1loss of contact

in flights within the air unit (or lar<e air force unit)

bavae ared;

- T —~——
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. ; - instructions concerning the use of target ranges

and the safety measures to be observed during 5!‘0?11 1HJF\~Ambingﬂs

~ directions given to air unit and large air force upi¥;
on readying thgifiight personnel for navigation duty;

~-direoti§es on the provision of navigational support
of flights (runs);

~ instruction concerning cloud breaking and.landing
with the help of ground approach control systems in heavy
meteoxrological conditionéland at night;

< instructions given %o “the navigator-on-duty at
the command post (air traffic control point)i %

- instructions conéerning the use of radio navzgation
and bombing aids. o

All instructions ahd orders drawn up by éhe navigation
serviée of flights (fhna)ybghbuld be signed by the chief of
staff and pavigation officer and are subject to approval by
the commander, o | | '

" The directions cbnégrning navigational indoctrination
of flight pefsonnel should-be sighed by the navigation offisel
and approved by the commander or chief of st‘afi‘.

I23, The navigators forms drewn up for combat operations
: - 1n¢lude:.' | |
' -'directives concerning navigation support”oflé&mbat ..
operations; . . | . !
- navigator formsj .
I24, A directive on navigational aupport of combat
éperatians provides fort _
- organization of air units and large alr force units
and their rendezvous with escort fighters;' ' _
- routes (or routes center 1line} of air unit and large
air force unit flights; | )
Decla33|f|ed in Part - Sanitized Copy Approved for Relea;e 7201SIOWIA-RDP80T00246A069900010001 -5
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) - flight profile and variants thereof, to be used in !
the event of changing weather conditions: safe »1+i+nde of
& 50X1-HUM

flight: . . ]!

~ bombing approach procedurc snd heading; time of i
arrival to térget of air units and large air force units;
timé in the air above target, manceuvring in target area;

~ bombing procedure, dbrief description of targets and
techpique reconnoitring; aiming points; variants of bomrb ‘i
loads with regatd to targets assigned; bombing metbods, - ;
alternate targete, ond methods of appraising bambing results:

- designaticon of the main line of reazsuance, marking

of friendly troops' disposition and target designations;’

- alternate serodromes and resu‘lctcdvareas, : !

~ provision of air units and large air force units
with meteorologlcal data, ipsoluding bailoon sounding_info;u
mation, before take=off and in £light;

-

|

| ,

i - instructions on use of radio and other ground air !
: navigation aids for 301n~up purposes, route flights, target i
; approach and return;

- directions for preventing loss of ‘contact and ite |
Togaining; j ) : : : i!f
-~ speciel directions to flying crews in distress; 1
directions én jettiséoning;of bung or unreleased -bombs;

' = procedure for navigational preparation of air units

and large air force units for combat missionsi

- anti-radar measurces;

i——,—-..—
1

- organization of navigation coatrol.

I25., The combat navigation support direative‘maﬁ
1f necessary, be provided with the following supplements:‘f‘
: = joinwup prééedures (or join—ﬁp area),diaérams and '
| air units and large air force units flight routes ﬁi&grmn;

QB Moo
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\ i
~- manoeuvring target chart, : 50X1-HUM .

-~ engineering and navigatiOn flight computations
(worked out together with the.enginaer);'

= changes and additions to the 1ist of ground air
1 ~ navigation aids,

The directive should be signed by the chief of é%aff |1
and the navigation officer, with its subsequent confirmation
by the commander,

I26. Ravigator forms should ihclude:

- flight meps for various scales, necessaery to Pule
£111 the flight mission; ) |

- photograph;c plottlng boards and target diugrums;

- flight logs;

~ navigational reference tables and charts of Joinp
~up procedure, dropping angies, ete.s
-« navigational reference books, ‘
I27. Tha only forms allowed to bé taken on board in
- flight, are those essential for the fulfilnent Of the missian4

dand flyzng safety., - . .‘
i

; In each particular instunce the list of navigatora
£lights. forms is determined by the commander reieasing the -
- £1light mission order. : . : , o,
‘ I28. The plotting of alternate aerodromea and ground
air navigation aids on’ maps, should be -made only by parm1351¢L
and choice of the commander releasing the mission order to
‘the flying crew, and the only pointe to be plotted ‘are .thoss |
he indicates to that crews : i
The commender is governoed in his-choice Yy the deéieé
of their secrecy and by the necesaity of ensuring the
successful fulfillment of the flight misaion and the Bafety

of flight. S IO ET

[
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- manoeuvring target chart

A - enpinecring and navisation flight comp5ox1|4unn A
(worked out together with the engineer);
- changes and additions to the list of ground air
" navigation aids. )
The directive should be signed by the-chiefioffétaff
and the navigation officer, with its subsequent confirmation
by the commander, F

126, Ravigator forms should include:

- flight meps for various scales, necessary to ful~
£fill the flight mission; | .

- photographic plotting boards and taréet diugxnméi

-~ f£1ight logs;

- navigational réference tables end charts of join;
-up procedure, dropping angles, etc.s

- navigatiénal reference books, .

I27. The only forms allowed to be teken on board in - i
1ight, ave those essentfal for the fulfflment 6f the missiom|'’,
and flying safety. ) L _ . ‘é
4 In each particulaf iﬁatance fhe‘list of navigatéfs "
élights forms is determined by the _commander releasing the -

- £light mission orﬁer. . "

I28. The plotting -of altérﬁatg-aerod;pmea,aﬁduground-’
air navigation aids on maps, should be-made daly by permissicy’

and choice of the commahdqr releasing the mission order to _
' the flying crew, and fhe only pointé #d‘he plotted-are;ﬁhosgl;f
he indicates to that crews ' ?. K
The commander is governed in his choice by the aegrgé

of their secrecy and by the nacessity of ensuring the it

. <
successful fulfillment of the flight mission and the safety

M
.

of flight. SECRET
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{ Chapter 6

NAVIGATIONAL FLIGHT PREPARATIONONI-HUM

129, Navigational preparations for flight begin upon

receipt of the flight mission., The purpose of these preparat;-
jons is to minimize the volume of work in flight, to h&ve

—

everything necessary provided for and prepared ﬁrior to
take off, ;
I30. In all flights including com'bat flights the flisht
personnel should be allowed sufficient time to ensure the g
' most thorough navigstiopal alertnesss ' ‘
I3I. Ravigationsl flight preparation comprises:
; the selection end planning of the'ioute;
- ﬂight precomputations-‘;-
- thorough study of the routez
| - the study of meteorological data and of the ground
! air,navigation gids pecessary to carry out the flight
| mission; T
| '- elaboration of the navigation.al flight plan; A
: ., = prefiight preparation of the navigat:ion eqlupment,
: ‘bombins armament and personal navigators equipment;
= -check~up of flight readiness. "

Seloot'on and ] + of Route

132, When the Toute is not definitely specified by
! the combat or training mission, it shoula be .chosen upol}.
consideration of the follow.tpgt
~ reliability of orientation; _
- minimum mxmber of bends on the ligﬂ:'t: course

- maximum conceal.ment during flights over the onemy

territory: A E "
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Chapter 6

50X1-HUM
NAVIGATIONAL FLIGHT PREPARATION .

129, Revigational preparations for flight begin upon
receipt of the flight mission. The purpose of these preparat-
ions is to minimize the volume of work in £1ight, to have .-
everything nccessary provided for snd prepared prior to ‘
teke. off, - o ;

130. In all flights including <combat flights the £light

5 yersonnel should be‘ailowad sufficiént time to ensure the i
" most thorough navigational alertness, '

I}I. Ravigationsl flight preparation comprisea.-

- the selection and planning of the routes -

~ flight precbmputations; ;o - ,
' - thorough study of the route;
ﬁ - the study of meteorological date and of the ground
| . airnnawigation.aids necessary to ¢arry ouf the flight
i ,mission: : o T, _
| -'- ‘elaboration of the navigationa.l £1ight pla.m .
. ., = preflight preparation of the navigation equipment,'
- bombing axmament and personal nayigaters eqpipment;
g ‘6heck~up of £light . reaaineaso

i '1 . I32, When the route is not definitely Spacified by
the combat or training mission, it ahduld be chosen upon
consideration of the followingt

- reliability. of oriantation*
. -~ minimum number of bends on the flight coursej
- maximumnconcealmant-during flﬁghts overrthe enemy

oEu.’:ﬁuT

territory;
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T VUG UUSL Lalgsu appLuasu;
- %errain and meteorological conditions along the
route 50X1-HUM
- restricted areas,
During drill flights the route may be planned without
. considexration of some of these items, but with.man@atory‘
‘accompliehmeet of all drill and flighﬁ elements prescribed
for the given exercises, .
I33. Route planning includes:
‘ - plotting the track;
; B - marking the distdnces, track angles and time of

- flighty
| : - marking the legs; . ' o ) -'t
-~ marking checks points, magretic declination and

terrain.confignratien. ' '
The ‘route should be plotted in clear, solid lines,

o
T

';‘fisures and symbols, avoiding unneceesary obscuring of the J
nap and. check pointse. The size of figures should de 7-I0 mm. -
During formation £lighte all air crews should be provided.. [
| with maps identical’.with tho leaderts. ' T o 4

I34, The track line begins at the point of aeparture |l
-PD- (Mn RB) .and ends at the point of terminal -ET* (KHH).

The departure should be some reliablo reference poine 4

1~

‘some radio direction finding etation), at a distence eneuringj

]

!

|

| or radio navigetion post (radio beacon, homing station or

-

|

; alreraft formation's join—up. In scme combat eituatione,}

| ‘the.departure may, by décision of the commander be transrér- N

red to some place as far relmote from the aerodrome as the .

front lines ' _ ' i : R
The departurc of the return t¥ip ~FDI~ (/MOH) may be |-

E
the bombing target or soke typical 1andmark in the target

e —J
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rence located on home torritory and near the front line,

No marks from the aerodrome to the depargggg Eﬁﬂ“f :
the terminal to the cerodrome should be made on the nap ; F

135. The magnetic treck = ETA-\(HHY) should belindicatqﬁ "
to the right of the line of £llght, further right than the [
maxrks ahowins the distance and flight time, the base of |
figures divected to the departure (on the return.track t0 _
the terminal of the return trip)o The figures marking-magne—
tic path angles should bear dagfee eigns (°)¢

The magnetic track ansle. should be shown

durihg flights over the enemy territory.

~ at évery bend in the'courae;

_; after every I5-20 cm,’ on straight legs on the map;

; at all changes of magnetic declination exneeding
P ‘ ’ R S

During triangular rou'be fligbts with rigm-hana tum.s 1’
and Small legs, the figures ahould be written 6 the left
of the flight paths - SR

I}G¢ Check points should be choaent

| i

é allouing for oriéntetion as to- range and heading;

: - within the range of vlsibilitry from the path inej
- ot every S50-150 kme of. path, depending upon the

tactical navigational situatioﬂ and the particular branchea

- Irum among the most ﬁypical reference points,

of ayiation.
The chosgen check pointe- should be surroundea with
oircles. - - 1
$37., When flying without a navigator on bOard. thg
pilot ahould.mank the wind eymbols on the flight map side-

8 E ol g
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light, or if the flight is made at night - the time of day-
~break. _ 20X1-HUM

I38. When the target is barely noticeable, the route |
should be planned to the reference polnt nearest Ho the ta:‘r.'.get"
from which the flying crew'approaches the target.
¥hen the target is situated on a lineear reference‘tim route
should be plotted with a deliberate deviation from it, in
oxrder that the crew, on approach to the linear reference
might know ia what diredtion to compléte the target c’hanga; )
-~OVeTr, - .

139, The difference in height between the terrain and .
the serodrome of departure should be shown in a rectangle in
meters near the target or landing gerodrome, ¥hen the .he‘.‘:ﬁf
of the terrain exceeds that of i:he'aepodmme of departure,
it is marked b.y the plus sign, if vice versa by the minus
sign. i : .
- 140, To chiange_-ov@r to ;bnenﬁﬁm Dy visual neans on
a search for the target, a large séale nsp of the target aren.
should be prepmdo Phe track from the last check point with
distance narking, the track angle and ti.ne of flight to ‘thi 4‘-
target should be plotted on the map; the elevation diffei‘em
of the site area snd teke-off airfisld should be indiested |
near the target, . ‘ U ]

buring flights to unknown serodromes & large scale Rap | -
of the 1.amli.ng gerodrome area should also be prepared. ) ‘1

Yhen operations take place at tl_1é eneny main nm ot |
resistance, it is necessary tu usé large scale naps, photogres|
phic plans ané diagrams to search for the target, The mp,,;
photographi¢ plans and diagrems should have plotted on thew:
the configuration of the terrain, front iine, te_‘l:get (narkea

N S
. —
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. _ DY & red cross with & cirele arcund it) and anti-alrcraft

dofence facilities.,
50X1-HUM

Fliggt Precomggtatio

IAT, Plight precomputation should help to determins:
- length of route sections between principal’ check

pointsi ' ' - R
- total length of routes:

-~ time of flight on separate Toute sections;
- = total endurance;
| ~ gpare flight time. dependins on the enﬂurance and
. the fuel capacity;

, ~ time to take off and departure from the point.of
departure for arrival over the target or the ;anding ‘serodro-
18 at the appointed tj.m; : ' o

- time of lahdi_.ﬂs:‘-
! ~ time of twilight ‘and day<break; |
| - safe altitude of flight. o ,
Il+2a On the basis of ballodn suﬁnding mromation

obtainéd not later than I hour prior to take OfE, or in

1 aoco:ﬁa.nce with wind f-oreoast data, it is neceesary to ‘caiéu-'-

| 1ate the ground speed valnes, as well ‘ag the £flight time’
on -every straisht leg 62 the route and the total flight time |
over the entire Touteés. In ‘the ahsanoe of a navigator, the - -
compaes courses ghould also be Estmte{la If no 1nfomation
about the wind is available, -the flisht time - E‘nould be ¢a1. )

culated on the basis of gir speedsi " . :

: The time spent. on ﬂying from the. aerodrome to the

point of deperture and from the terminal to the aeroarome,

‘as well as the time on take—off,, join-up procedure. land:l.ng

£or ]_ocatmg the target, aa well 88 the time spent in- the

L
i
' SEMR R ]
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_ ions for range and endursnce estimation on aircraft of the

SBCRET A“A

e

Lvargeu ared, soouia 0e aaded to the flight time en route.

The figure obtained shows the total endurance.
50X1-HUM
I43. For meximum range flights, estimalion of the

fuel capacity should bé made by the air unit engineer to;

gether with the navigator, on-the basis of special instruct--—|

s

given type. ,
I%4. The results of flight recomputation should be

" entered iato the respective columns of the flight log.

Plight log forms are provided for each aviation erm (see
Appendices 3 and 4),

Route Stmg't

§

I&ﬁa The route ShOuld be studieé -and plotted on the
£light map simul tancously ooverins a strip of from IO00 to
200 km, depending upon the particular branch of aviation
and the nature ¢f gituation., ‘

The flying ¢rew should carefully and thoroughly exa-
gine ‘and ‘study the entire. route £rém beginning to end,

_ A8 & result of atuﬁying the route the flying orew
should possass knowle&ge of:

‘<tthe system of linear landmarks and the posaibility'

of using tham for orientation;
- the location of aerodromes, landing grounﬂs and

restticted areas en route-

= the changea bf terrain on the route and ﬁhe safe

\|
e

‘flisht altitudes . Y
= the reference points defining the front line opr fhe

state border'

- the reference points allowing use Of radar fac111~

ties for orientatiani,, BT

|



|
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~ the dist shing [ wamAn nn
ingui g eaturea\&’f refe50x1 HUMmtB |

* in thé given navigational situati - 5
I46. The target area. should ¢e studied on the basis

of large scale maps, plans and photographs.
As 8 result of studying the target' aree, the flying
crew should knows

~ the nature of the targ&ﬁi 1ts dimensions and oxact

N
<+

ncecpoints, ensuring rapid and

(  lotations

= the system of refere
reliable location of primary and alternate targets;

"~ a reliable reference point for 1oeat;ng|the taréet i
' in heavy meteorslogical conditions en route or in the target
| ai'eia_;; ' . , -
: - the difference in height between ‘the target area
and aerodrome of departure and. altitude corrections;
o - anti-aircraft defence\bf the targot. - .
5 " T47. The location of aerodromes and landing grounds
| should be studied by laxge scale DapB; &iagrams anﬂ air
! pilots,

188, As a reeult of studying: the meteorological date
and- aids ‘to navigation, the flying orew should know: .
- the‘meteorological conditions on all route sections

e mme

‘.and the trend of weather change during the flight;

' « the location, kind and nature of operation of the
\:}ﬂs to navigation. and. the possibility .0f using them for tramf
track control, target approach and homing.

Ray etor's Plight Plan

149, The navigator'e flight plan is a predetermined

T N om
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plan covering the procedure of the crew in the alr as regards
navigation and bombing, 50X1-HUM

Depending upon the difficulty of flight and availabie
time, the navigation plan may be:

l

|
- @emorized; o R j
- writfen down in the otder of ¢onsecutive .operations =

of the flyins crews | | T

- made up in the form of a dlagran with explanatory j

notes (seé appendix 5)e . - : j
_ The navigstion plan should bé made up for every route

flight by air units navigators in.case of formation £1ights,

._and also by the ¢rews.of all erms of aviation in case of
1ndifidual flights with preacrihed itiherary rollowing the
instructions of thelir superior navis&tion officers or in
compliance w:u.h bastc training tm ths case of training
£1ights).

A thoroughly worked out navigator'a flight plan ensures
successful accomplisbment of the flight, prevents hasty
deciBiOns without preliminary computation. relieves thg
£lying crew of superfluous discussion in the eir, and ensures
coorﬂination among the crew.

I50. The navigational flight plan should ineclude:

- Joineup procedure, as well as approach to the point
of departure. beginning from take-orf;

- procadures of entering a trefilc patterng

- procedure of track oontroi'and headins correction ion
separate parts of flight lines '

- procedure of preparing bombing data, eir phOtOgrapha' .

L}

etce}

- approach to the target;
SECR W
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- approach to the terminal and landing aerodromc-
50X1-HUM
«~ bresk-up pattern and descent through clouu uvoiuvat
landing; a
- method of regaining orientation after becoming
disordiented while running for the target and back;

«~ measures to be taken in the event of drastic weather

changess.

Preflight Preparation of Navigational Equipmant
Bomb=dxohping Armament and Personal Havigaton;g

Eg\li Eﬂent I

I51. The pre-flight preparation of navigation eripmentJ‘
bombing armsment and personel navigatog‘s\equipment.incluﬁee:
- choice and inspectién of the nhvigator'a equipment,
necessary to fulfil the flight mission;
. - checking of the available navigation eqnipment and
bombing armament, loose, as well as stationary, and of their
conditioni special attcntion should be paid to the magnetic 1|
and Tedio compasses, time pleces, §ights, bombinghup COTTOB-
ponding to the bomb load, setting and timing of bomb fuses; IR
- arrangement and fastening of loose equipment and
navigation equipment within the cockpiﬁs;

ConxroleffReadiness‘forLFli' A1

152, Hot & éigg&c_aorqglane should be cleared out of
the local flying arca without che k the crew’s navigatic

alertness.
153, Havigation check-ups of crews cocver the following

points: o
- recadiness of the map and knowledge of the routés

- presence of flight ‘computations and navigator's

Sk b X DT
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: flight plan and the ability of the crew to recite them by

‘ - heaxrib:
! . 50X1—HUM

= presence of flight logs, tables and reference data
for navigation and bomb dropping; |

- Presence of navigation equipment, bombing armament
and navigator's personal equipment, all tested out And 4in
good condition; b

v
L

- correct recording of data on the performance of aids
for air navigetion;

~ knowledge of airspace restricted areas and alternate
aerodromes en route,

All faults revealed during checking should be el;minatee
on the spot before take~off.

I54, Navigation alertmess control should be carried
out by the coﬁmanders d their navigation officers clearing | |
. out the given .ajircraft or airoraft formation, namelyt Lo
? " < the commander and navigation  officer of a squadr;n :

should check the nav1gational alertness of every crew of
their squadrons - . y _ '

- the comsender and navigation officer of ‘an éir‘nnit
should check the nsvigational slertness 6f every crew suborde’
ihafed to squadron-cOgmanders, gs_we11~éa<eVeryﬂc?ew to fly
sbolo; - : Vl

- the commander and navigation officer of a large air
t should check every crew subordinate to the air unit

comnanders, | !

{ The checlkupg of crew belonging to other units and engagqﬁ

| in crosa-country flights should de made by commanders ﬂlﬁ. '

| ~ navigation officers, to whom thie duty 18 emtrusted by order

of thc gexrison commanding officer.

PP r DD
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.minuées before nightfall;

BECRET

'f'ﬂ AT ™ sy h'rnnvul

Teveswaay AVONUMSLULY EOU CODPLLCATEd

flights made by lanrge units, the chief navigation officer

of a large urnit should summoﬁ to the base aeggggkﬁngkl the

unit navigators for instructions and inspection, allowing

them enough time to return to their units within three hours | :

before take-off,

Clearance is grahted by an entry in the flight log

made by the controlling navigator and in the aeroplane flight
report by the commanding officer,

I55. Ravigation alertness control in units and squadron$’
mey be carried out in the form of a quiz arranged at the end !

of preliminery preperation ob, in exceptionsl caees, during
pre~flight preparation.
" All checking should be finished I5-20 min. before

taxying out to the starting line, | )

I56. It is prohibited to clear planes out of the loeal
flying aréa, or for runs and operational flights, when:

-~ the flying crews are not prepared for accomplishment
of mission under the given conditions;

~ when intending to land within one hour before |
twilight, excopting cases when night lending is provided for |
by the commander's decision and ensured by homing and night
etart gids; if the time ix the air is less than one hour,
take-off is allowed provided that landing will take place 30

- without a navigator on board the plane, if such, is

authorized by the crew staff list.
Preparation for Flights without Navigstors

I57. Plight maps chould be folded in such a manner
as to be always reody for use, without refolding, for the
entire flying arca or probable flight sector,

hiada 0 p,

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
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50X1-HUM
flights mede¢ by large units, the chief navigation officer

of a large unit should summon to the basge serodrome all the
unit navigators for instructions and inspection, allowing
them enough time to return to their units within three hours
before take-off,
Clearance ie granted by an entry in the £1ipht log
made by the controlling navigator and in the seroplane flight
~ report by the commanding officer. -

. . 155, Ravigation alertness control in units and squadronﬁ
nay be carried out in the form of a quiz arranged at the end
of prelimingry preparation o, in exceptional cases, during |
pre-flight preparation, . . i

All checking should be finished I5-20 min. before
taxying out to the starting line. ' .
L | I56. It is prohibited to clear planes out of the local |

flying aréa, or for runs and operational flightse, when:
-~ the flying crews are not prepared fpr accomplishment
of mission under the given conditions;

', - when intending to land within one hour before i
twilight, excepting cases when night landing is provided for '
by the commander's decision and enaured by homing and night
etart aldsy i1f the time i the air is less than one hour,
take-off is allowed provided that landing will take,place 20 j|
minutes before nightfally . o 1

g without a navigator on board the plane, if such is

authorized by the crew staff list. j 1

Preparation for Flights without Naovigaiors , - B ¥
I57. Flight maps should be folded in guﬁ maﬁfe
as to be always ready for use, without refold¥g, for the

I\
) \

entire flying arca or probable flight sector. P
/f‘a
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: \ I58. The flight Dreﬁomputation and the neceasary data

for flight track control should be resistem5ox1|4uw|pilot
in his flisht log (Appendixz 3), vhich should be inserted

into a special metal knee plottlng case, or fastened on the
instrument board.

e e S

I59. Pilots should memorize all magnetic track angles,

distances and times in the air from all stationary reference |

points and other aids for air navigation as far as the base
aerodrome,

/) |

o
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] ‘ Chapter % 50X1-HUM

RAVIGATIONAL FLIGHT RUIZS

_ 160. The eir unit (lerge unit) navigation officer is
duty-bound to ensure that all fiight personnel know and

. obgerve flight navigation rules, Be must clearly realize that

negleot of these rules leads to loss of contacts and failure
of the flight mission, |

161, The flight shéuld be ¢arried out in conformity
with the determined navigation plan and flight computations,
Rush deviationn from the plan usually lead to flight cornpli-

. cations, :

} I62. The principal procedure of the air crew in £lignt
? 1 domprises the following:
~ approach to the poin't: of departure attar leaving the |
aerodrome ' ' B
- entry op the true coursés

~ vrack controly’
- ‘csorrections of heading in case of side—slipping; ,
- panocuvring with the purpose of arriving at the \‘_:
target at the appointed times '
' C = prepamfion of navigation data to ensure gcdomplish-

ment of the flight missiony . , .
- approach to the target and aocom:pliahment of the

flisht mission;
- approach to the departure o.f return trip and the

v

return trip line; ' _
- control and correction of track on return tripi

- approach to the terminal;
' - approach to the asrodreme of srrival,
; In accordance with Chapter 6 of this Mahual, navigatio-

" nal preparation end drawing up of the navigational flight plan*

[ T __ e K CRE®D
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. : : should be cerried out in the stages indicated S50X1-HUM

| 163. Approach to the point of departure may be

 accomplisheds

- by conmpass (the couree having been computed before

take-off), with simultaneoue orientation by visual means;
-~ by use of aids for alr navigation (homing radio—
stations, light beacons) installed at the point of departure.

Flight above the point of departure should be accomps
lished with utmost precision. '

|
}
[
|
t
I
¥
1
I
|
1
|

N . ’I.G""" The compass course to be followed should ee
decided and -oefrectéd at the moment of approach to the point
of departure, ‘ |

The course.of flight is determined byt

= ground precomputations based on balloon sounding
1nfomation or prognoetica‘ced wind data; o

~ wind measurements taken in :tlight, prior to pass.tng
the point of doparture; |

- aldgnment af two reference points, or by a recti.linea:n
check mark lying along the plotted trackj

- radio bearingﬂ '+ -

The procedure of £inding the giv‘en ﬂisht course should |
‘be indicated in the‘na‘vigation plans *
% Control snd Corres on ’

165, Control of the track comsiste in detormining the
actual line of flighte

Depending upon the situation, track coutrol may be
eithe-ri-

. = complete with aivcraft poeition findings

RN C R 4
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~ by heading (deteryiping the'deviation5éx144uhn
plotted track), or
3 - by range (determining the position rcached). |
| . 166, Complete control is accomplished by:.
. , — ground referencess
i - maﬁking the moment of paésing over the raﬁio—navigat1_:
| ion post;
| - dead reckoning; _
~ by plotting of intersecting lines of aircraft
_poéition; | '
- = obtaining aircraft position information from ground
through inguiry by radios -
- combining several of the ebove mentioned methods,
167. Track céntrollby heading may be acconéliéhed by:
~ ground referencesi ' '
- measuring the drift angle:
-a bearing frnm a radio navigation post falling in
line with the tracky .
- celestisl line of position parellel to the treck.
168. Range control may be accomplished by* :
= linear ground rererence perpendicular to the track
line, or by reference pointa lying abreast of : the track;

~ dead reckoninsl
- a bearing or a radio navigation post 1y1ng aside

b of the tracks '
‘ 169, The deviations revealed by‘heaaing and range

control should be taken into consideration during flight
| | computation, or, if necessary, corrected with the aim of:
} ~ recovery of the designoted tracki

| - f£light to the next control peinti
|

|

SEC"{T?-:'

A ' Y FULLEH nicem
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| ) _ = flight to the last ¢hédk’point before the target;

approach to the target;.

4

50X1-HUM
- arrival to the target at the appointed time;

~ timing the target approach,
I70. Correction of the track heading is acccmplished

-

by ,

- correctiné the prévious heading, depending upon .f‘
the-cxtont of lateral deviation or changing of the drift
| angley ,

- determinins the ﬁéw heading computed on the basis
i of new navigation data. | o

I71. Correction of track by range to ensure arrival
at the target at the appointed time is accomplished by:

-~ changing the speed;

+ " < changing the route length;
« combining both methods.
I72., On the control route section the flyins crow
,should define the navigation data (flight speed,.altitudeg
r | wiml), ,neceasary for the fulfilment of the flight mission.
Computation of all data: rneeded for the fultilment of the
| flight mission, should be finished prior to enterins the
aiming zone. ’ ‘

| 173. Upon completion of the miseion, the flying crew,
following the navigation flight plen, should run for the
initiel point of the retura trip and fly 0 ‘the aerodrogg, i
observing all navigation ruless

17&. The torm “aircraft formation®™ denotes two or more |-
aircraft proceeding in reliable visual contact and fulfillina

one common mission.

~ BB CREY o o - ' '
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I75. The flying crew leadj.ns &n aircraft fomation
should carry out the flight in accordance witsgy_Huperal
rules of air navigation; in addition to that:

- the pilot should avoid drastic evolutions, as well
as drastic changes of mode of operation in flight, ensuring
.thereb;j_r the successful navigation of the wing;'nén;
- ﬁz_e navigator or pilot of a singie;seatef’ plane
~ should inform the wirigmen about the ¢heck points passed bnd
communicgte when necessary the magni_tudeé of navigational
and bombing datay

= under heavy meteorological conditions compelling
. %o extend the fomation. the leading pilot, apart from s.tvi.ng
| orders t? extend, should.:i_nfom the wingmen abquff location.
I I76. The navigator of an alreraft formation should be
l on board the leader, Whet "-a.:_: ai-_rcraf'b formation consiets of
= single-::s;eaters, the ziavigator should be a commander or
: asaistant commander of the aircrart formation.
; - 177+ The winmen ‘are duty-bound to keep ¢onstant ori.am:-
. ation. dead reackonins and track control, and be ready to
begi.n so:l.o flight at aeny. moment. '

, 178, The navigatoi-s of guided aircrart are alwm,
except in air battles, fully responsible for treck control,
and dead reckoning, as well as for detem:.ning other data
necessary for the performance of the mission, and naintain 1

ek __—r —

A e . _——r—— -

all flight forms, . ' g
i I79 pend.tns upon the type of aircraft and the i
situation, Jjoin-up procedure of an aireratt forgation ujp to

|

air un:l.ts wnclusively, may be arrenged:
- in a circling flight (in the local Tlying Ma’ ovep

a typical landmark or a honing radio~station);
~ by turning through 170-180°%;

anwh
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) DY turning together to the rated angle (approaching

one another in a close sheaf or on parallel courses);

- by eirecling flight about a linear refer50X1-HUMponm
a radlo-navigetor post, . '

¥
.

. 180. Join-up procedures of large aircraft formations
are carried out depending on the situation:

= by circling along a linﬁai‘landmark. or from a
radio-navigation post;

~ en route, while passing check points at the appointed
; tine; ' . . | ,
~ by use of the homing radio station on board the lgaderi'
- with the help of a ground ‘radar set,
IBI.AJJ.var;ants of joipn-up proc;&ure should be 80
organized, as to ensure: |
- ninimum time. loss; . | | ";
- maximm reliability of rendezvous; "

- impossibility of confusion of air squadrons and unitsy

Work Hag and Flight Log_Entrieg ' "

! 182. Accurate snd rapid map work in flight is one of
the prarequisites of succeasful flight.
The rollowing are plotted on the map during flight: .
- aireraft position symdols; . | |
- line of a new true course or trackj N
- line of aircraft position, by corresponding symbolag i
« reconnaissance data (about fhe eneny, waathef, etc.).
Radio bearings end celestial lines of position, as a
rule, are plotted on a speckal map. If necessary, the followiug?
' data may be transferred from the special map to the flight
| map': the aireraft position - by a gymbol, radio bearing lipe ;-'

-~ by a double-headed arTow, celestial line of position - by

— SEC R E®D
Declassified in Part - Sanitized Copy Approved for Release 2013/02/15 CIA-RDP80T00246A069900010001 -5




. .. SEC R.EJL_J
Declassified in Part Sanitized Copy Approved for Release 2013/02/15 CIA-RDP80T00246A069900010001 5

. . a dash with arrow heads at both ends, 50X1-HUM
In all evegt§ tgﬁ(actual time to wﬁjjp the map mark

refers should be recorded.ﬁﬂ /

It is allowed %o plot’on the map:./

- esti?gped time of flying'over éheck point (to the
right of the flight iine){ | |

- true flight heading, . "

, - actual time of flying over check points (if not .
coincident with estigated); recordod above the estimated time

- .
-

and underscored.

-, -

t

When actual and estimated time coincide a new entry 15
not made; it is sufficient %o underscore the estimated time,
183. Map plotting is done with lead pencils of mediunm
hardness. All entries should be made legibly, no unnecessary
.data or figures encumbering the map. Whén no refolding of
" the map in the plotting case 1s needed, the planning and all
narks may be made on the opaque ¢elluloid surface of the

Case. “

IS4, The flight log rébresents a form on which pro=
computations of the actual value of flight elementg are ro;
corded at the time of their observation or determination, °

Tegible and complete entry of all flight elements into
the log facilitates air navigation and promotes the successful
accomplishment of the flight mission. The log represents |
‘alsoc a report document on plane navigation and bombing,

I85. In all flight forms the actual values should be & | |

either underscored or entered into a special column, The

corrected £light altitude and the true air speed should also

- e

be underscored.
Prue values, regardless of their degree of precision,

l ineliude all navigation and bombing data, obtained as a result

SECREW®
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of tnjack control and referring to the present or past. !

Al) precomputed navigation and bombing 50X1-HUM26 |
to the estimated values, l

SECRET / '
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' Chapter 8 :
| 4.p 50X1 -HU|V_| |

. FLIGHT SAFETY RUIES "

I86. Flight safety rules requires the following
navigational measures:

-~ prevention of loss of flight orientetion;

- prevention of premises to collisions with terrestrial |
obstacles, as well as flight collisions; *
= prevention of possible penetration inte the airspace i
of restricted areas and unforseen penetration into eneny i
terTitory or neighbouring statee; '
- prevention of possible.entry into weather conditions |
threatening flight gafety; _ - S

- prevention of casualties from one's own bomba.

.ggeventipn,of,oriéntation Loss

. I87. Orientation is considered lost, when the flying
¢rew does not Jnow 4ts £1light position and is unable to }
] deterﬁing the further heading of flight for the fuléilment
of its mission. L
| 188. Orientation may be lost &as a result of: ,
- pgor preparation of the erew for flight (poor. know-_ :
leédge of the flight area, incorrect and regligent preparation'
of maps, errora made in flight computations, adbsence of
navigationel f£light plan, defective navigation equipment of
airceraft, inebility to use‘grouni aids for air navigation or
lack of knowl?dge-of the nature and operétion data of these

atds)y .
- violation of regulations of air navigation by the
flying crew, due to carelcssness and lack of disciplinpe
(inobservance of the navigational flight plan, disregard of
flight courses, lack of track control, grost errors in

- T B | 1 S
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‘on the part of the flying crew (for instance, during étrong

" are determinate by this Manual and defined by en order

- regalning orientation by the instructions and navigation

SECRET

1N TADWTAN- VT QL

determining actual track data, failure to use duplicate
::vif::::j;instruments when the original 1nsggyy _HUmTefuse
= Pboor supervision of flight operatidns:(the crew being
cleared out insufficiently ready for flight under heavy
moteorological conditions, failure to provide the flight with
ground aids for air navigation, or careless operation of
these facilities, irrésolute or incorrect action of the
flight operations officer during weather &éterioration or
other changea in' the navigational situation);
-~ involuntary nop=-observance of the principal navigat-

ion rules under emergency oonditions or lack of self-control

counteraction from the enemy),

189. The flying crew actions to regain lost orientatior

issued in the air unit (large air force unit), containing
speclal instructions for preventing the loss of orientation
and by the navigation plaﬁ,‘depending upgn the coﬁcrete-'
conditions of the ait unit's (large air force ﬁnit*s)
disposition, the situation and the nature of the flight.

190, When the loss of orientation is established, the
crew should:

- 1mmed1ately report the loss of orientation to the
aip unit (large air force upit) command post (airetraffic
control. point); -

- estimate of the aituation, determine the residual
fuel level, and immediately apply the methods provided for

plan, or follow directions received from the air unit¢

(large air force unit) command post (air-traffic control
SECREA

E

|
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'available‘for.réstoringlcrientatibn, the crew iﬁ also obligedq
* when ground reference points are visible, to tike measures
- for regaining orientati@n by visual means.‘by'éomparing'fhe s

 ment of the‘missionm return or land at the nearest suitable

point); ST LLOSEM HUXT-HUM

¥hen orientation 15 lost in the area of the stetc
border or front line, the flying c¢rew should plan its course
to home territory, taking subsequent measures to fegain‘orient
ation while flying over home territory,

I9I. The crew should begin efforts to regain orierbation |

by dotermining the aircraft position (by plotting on the miap
or mcntally the track travelled down by the plane, by inqui-
ries addressed to a ground radar station or radio~direction -
finder, by plotting intersecting lines of the aircraft PO
sition, deternmined by flying ¢rew with the air navigation
aids at its disposal). ‘ ' t
In the event of impossibility to determine the aircraft
position, orientation should be regained by flying towards
8 Tadio navigation .post or some linear (large), typical lend-
After first-rbﬂérf;hs £$ the ailr navigation aids

-

map with the terrain,

o 192. Orientatioﬁ being regained. depending upon the
nature of the mission on hand, the fuel reserve and the time
of day, the flying crew should make ite decision as to its
further actions, i.e., whether to continue or cease fulfilw

aerodrome, _ |
I93%, When it-proves'impossible to regain orientatidnt

ke crow commander should t
-~ take all possible measures to save the crew and the

aifcraft, for which, not allowing out-of-fuel, he should lang

|
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- &C Thne nearesty aerodrome or suiteble ground; 50X1-HUM

i = in night flight, if the fuel capacity is sufficient, | |
L remain in mid-air until dawn; |

- in the absence of possidbility to land sven on the
fuselage, measures should be taken for the ¢rew bail out.

194, When orientation is lost during a formation flishfp
the leader should be governed by the general rule; on regain-|
ing orientation and in addition to that immediately send out
inquirtes to the wingmen ebout location. Upon receipt of the
.latter, the leader should check his own position, or, if

A T e e = -

necesssxry, order one of the wingmen that knows his lccation,

F—

to proceed forward to Keep stetion and duties of leadex,
In absence of radio communication in the aircraft i
formation, the c¢rew which has retained orientation, on recei-
ving the leader's signal showing loas of orientation, should
] cone forward and ‘signal their readiness to lead the formatian;
When the crew of any -of the guided aircraft has retain-
ed orianxation-but 1s-oanvinoodnthat the same had been lost
1 by the leader, they should immediately, without awaiting
F‘ inquiry, ‘report 1ocation to the commander, or, when coNR~ ,‘*

nication ie absent, head forward and signal their reaﬂ@noqs

to lead the formatioh,
Beplacement of an aircraft foxmation commander, who haa |

lost orientation does not re;ieve him OF responsibility for A
the final oubcome of the £lighte ,

Guided aircraft éi'ﬁecbming disoriented should keep ‘
station and réporﬁ to the aireraft formation commender about .

the loss of orientation.

195, When orientation is regained in time during flisnt
and followed by accomplishment of the missicn and landing on |
ed) aerodromeé, bub has necessitated a gpechm]

[ I 5 B
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it is regarded as temporary loss of orientati§g§1|4U“ﬂ

Orientetion not regaimed in flight ér not regained
in time, as a result of which the flying crew (or aircraft
formation) was forced to abort the mission or to make &

forced landing, is regarded as cgggletg loss of of&gnration

196. EVery case of lost orientation {temporary or
complete) should be investigated and analyzed in the preeenca
of the- flight personnel, for the purpose of establishins the | s
cause od incident, ascertaining the guilty parties, and -
preventing the recurrence of such incidentss The results_pfi
this inquiry, recorded in due form, ghould be reported to |
the senidr navigation officer, T |

I79. Persons guilty of complete loss of orientation
owing to carelessnesas or lack of diseipline, should bé : |
severoly punished, up bo being referred for trisl.

t Temporary loss of orientatien, restored as a resulf {

of eorrect measures taken by crew, goas not involve punisgh-
Imggﬁk‘ '

Prevention of Collisions

. 198, Ro crew flying under conditions of restricted

t

| visibility or within a cloud, has the right to descend below
| the deeignated safety altitude.

| Bafety altitude is the altituda uhich guaranties
 against collisions with the, ground and obstecles during blind

flignt.

During flight preparations. the commander should on thq
vasis of the navigator's report, determine the safety alti-
tude, taking into account: terrain, the height of possible

l
¢
|
I a
i

!
| —_at the uime of flishts
L N A B o N S
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. When the conditions do not warrant the fulfilmeng of

the mission, the crew should land at the nearsoyq_Hypmrore
or return.

Safegx.Measures During Bomb-Dropping

204, To ensure safety during bombing the following
occurences should be avoided:

- bomb danagesj . :

- collision of the plane with a dbomb dropped by a
planeg

« destructiéon by one's own bombs, which results from
dropping bombs below the minimum altitude designed for the
given dbombs and fusess

- Gestructions by his own bombs during forced landings.

205, The preparation of bomdbs and bombing armament for
the flight, so as to ensure safety of the crew, is thé respon-
sibility of engineering personnel. -

The duties of 'the flying crew are:

- to check thefproper preparation of bombs and bombing
armement on the.giounﬂa

- to obey orders, directions and instructions concern~
ing bombing aﬁﬁ operation of bombing armament, as woll as
the handling'of ammanition in flight.

206, Iﬁ formation bombing at low altitudes, when using |
bombs with delay fuses, the commender should €0 arrange
the combat formation, that. the aircraft and aircraft rormat-
ions flying behind, should not be hit by the bombs dropped

by the aifcraft in front.
For this purpose th

ions should be determined with relation to:
- depth of the aircraft formation;

\

F

v SECRE™ .
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‘ I99. While performing flight along a large linear
reference or airw
ay the crew should make sm:e5ox1 HUMe the
“right of it.

In flying under heavy meteorological conditions and by |
night on airways the flying crew iz obliged to maintain the
altitude fixed for the given airline and given echelon,

Prevention of Encounter with Dangerous

Plying Conditions, '
| 200. Flying conditions that are daugerous to flight
safety and lead to become disoriented and failure of mission,

nay be:
- fog;

restricted visibility;

overcast below the safe altitude of flight:

thunder clouds, as well as squalls, spouts, ete. | |
- ice-formation. |

20I. Traffic control cleaxrance is-given under various

weather conditions by the air unit commander in accordance :
with Air Force Flight Operations Regulations. .
202, A crew in flight is duty-bound to carry on const- :

ant observation of weather changes, éapecidlly the development 1

| of conditions dangarous to flight, and to report then to the 1
commander, inquirins about the weather conditions en route,

-alterﬁate aerodromes and at the terminal,

L 203, In encountering dangerous yeather conditions un;

forseen by the weather forecast, the.decision regarding the

possibility of fulfilling the mission, es far as navigation

is concerned, should be based on the skill of the crew angd

the ground navigation aids for fulfilling the mission urder

the given conditions.
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- fuse delay;

~ splinter spray radius; S0X1-HUM

- plane speed;

- length of bomding train,

207. To avoid collisions with bombs dropped from other
aircraft (or aircraft formations) it is necessary to observe |
definite time intervals between aircraft or aireraft formate

; iong.

208. -During dive bombing, in order to avoid &oliision

of a dz:opped bomb with an aircraft, the diving turn should

be made directly after releasing the bonbs. |

209. In case of foiced landing on en unprepared areaS.
" on home territory, the flying crew should release .the bomds, |
having set them in the "safe" positiom. ?recision baubms

. should be' carried on, with a view to the safoty of local
| population and struotures. |
210, The safety megsures for hman beings and :
L structures to de exercised during bombing arills, are dete:r:-r

mined by the Parget Ground Service nann.a1¢
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- fuse delay;
50X1 -HUIVI

. ~ splinter spray radius; :
- plane speed; j

- length of bombing train.

207. To avoid collisions with bombs dropped from other
aireraft (or aircraft formations) it is aecessary; to OPQerVB
definite time intervels between aircraft or aircraft forhat;
iong. ' f' '

208. During dive bombing, in order to avoid collisien
of a dropped bomb with an aircraft, the diving turn should
be made directly after releasing the bombs,

209, In case of forced landing on aﬁ unprepared areas,
on home territory, the flying crew should relense the bombs,
having set them in the "safe" positian. Preoision bombing

should be' carried on, with a view to the-safoty of local

population and strustures, . . .
2I0, The safety measures for human beinss and | |

structures to be exercised during bombing drills, are deter- {

mined by the Target Ground Service Manual,

ok ] ﬂ R E_—J. I
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L : , Appendix .1

ABRREVIATIONS AND SYMBOLS USEDS50X1-HUM
NAVIGATION SERVICE.,

1. &iﬂts and lLinesg

{

D (VUMK - Departure

o (Knw) - Terminal

. TR (NAM) - Tyrning Point of libute

| IFRR. (WNOH) - Initial Poinmt of Return Route

Cap o) - Airplane Position

1 ™ (MEP) ~ Tactical Divergence Point

- CcP (K0) - Check Point

4 .G'I.P Ann) - Celestial Iine.of Position
DP' © (ENN) - Depaiture Poiat |
MCP (KM - Main Control Point

TDP - (neH) - Target Directox- Post o ;'
RRP (PHT) - Radio Navigation Post(homing radio-station. .
radio-dire¢tion finder, radio bea.con, etc.)

i . '(CBT) - Navigational Light Markers (beacon: searchi~
| o lights, etc,) t
| B (i BEC) - Broadcast Btation
- Badio Directicn end Pinding

!

{

' RDP  (PGOH)
1 ) - .
! 2, Angles and Bearings
i

'8 . (C) - Horth
B (B) - East
8  (0) - South ,
‘ L (3) - West " '

TIA  (MNY) - True Track Angle
NTA _(Mﬂf‘) - Hagnetic Track Angle

DTTA (BMnY):- Designated True Track Angle
DT4  (3MMY) - Designated Track Angle

SECRRA ‘
Declassified in Part - Sanitized Copy Approved for Release 2013/02/15 : CIA RDP80T00246A069900010001 5




SXECRET
DecIaSS|f|ed |n Part - Sanltlzed Copy Approved for Release 2013/02/15 CIA-RDP80T00246A069900010001 5

AMTA  (PUNY) -~ Actual Kagnetic Track Angle
ATTA  (PMMY) -~ Actual True Track Angle 50X1-HUM

DA (IC) - Draft of Angle
¢  (UK) -« True Course
MO (MK) - Magnetic Course
co (EK) - Compass Course
D (°K) ~ Deviation
oy - Magnetic Declimation
& ;-Variation
(%) - Ra@io Deviation
4 - Wind Direction
¢ WFA  (¥B) - Wind-Fire Angle
. CAW (KYB) - Course Angié of Wind
CARP (KY0) - - Oourse Angle of Refercnce Point
CARNA' (XYP) - Course Angle of Radio Favigation Add
RCR (OFEK) - Radio Compass Reading

PCA. -(K!an) - Precomputed Course Angle ‘
THRP (M0 0) - True Bearing of Refereno¢ Point
MERP (ENO) - Magnetic Bearing of Reference Point

CRRP- " (KNO) - Compass Besring of Reference Point
TERNA (uNP) « Truo Bearing of Radio Iiavigation ‘Add
MBRINP (ENP) - Magnetic Bearing of Radio Navigation Ald

TAB (ung) - frue Aircraft Bearing (by referénce point
© or Radio-Natigation Post ‘ _

" (Mne - ‘Magnetic Aiveraft Bearing (by reference
AR (unc) point ot Rmuo Ravigation Post)

pAs) (6Y) - Iateral Deviation (in degree) _ }
ACRD (4n) - Additiondl Cofrection for Remaining Distancp
ce (NK) - Course Correction
1 - Correction of Grid Declination (on conj_o
charts) .
8 - Loxodromic Gotrection (on orthbgraphic
charts)
2 T o R Rp M
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Y

Vip{Voer)
Vina(Vnp)
Vo1(Vned)
¥, (Ve )
ova-
qvind(nvnp)
w
U
'8
B(6 )
LID (n6Yy)
CL (R3)
"B (Hwer)
H {H dap)

‘ Rrel(ﬂ oru)

) xad::ea(H ad:)
Hy (Hap)
H'b (Ed)

A pr (38 np)
4 H-bar A Héap )

2B
R

TR (WyP)

5+ Bpecds, Distances and Altitudes.

50X1-HUM

t

|

i

Control Ileg

Correction Barometric Pressure

True Air Bpeed

Indicated Air Speed
Alr Climbing Speed
Vertical Bpeed

Aerodynamic Correction of Air-Speed Indicator
Instrument Correction of M.r-Speed Indicator |
Ground Speed . - S
wind Speed S
Range ' _
Base (distance between radio navigation posts)
Iinear Lateral Deviation

True Altitude
Pressure Altitude
Relative Al{titude
Absolute ‘Altitude
Indicated Altitude,
Bombing Altitude

Altitu&e COrrection for Changing Pressu;-e
correction for Topographic Variation
Turning Radius |
Linear Turning Allowance g o '_’

SECRET
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- Station Angle

VA (BY) - Vertical Angle
AT (YP) - angle of Turn
.F - Angle of Bank
ATA (YYP) - Angle of Turxning Allowing
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Aatronoﬁzcal Desipnation 50X1-HUM '

L~ .V
Declassified in Part - Sanltlzed Copy Approved for Release 2013/02/15 CIA-RDP80T00246A069900010001 -5

h,(hg)

Hg

ah

(hy)

tgr (trep)

L B P O o W g H

to

b

TP

Azimuth of GCelestial Body
Computed Heiéht of Celestial Body
Sextant Altitude °

Rectified Altitude

Altitude Difference (hb - h)

Btar Declination

Zenith Distance

Hour Angle

Greenwich Hour Angle

Straight Ascent of Celestisl Body
Star;Refraction Correction

Lurar Parallax Correction

Sextant Altltude Correction
Correction for Earth Rotation
Correction for Aircraft Displacement
Astrodome Refraction Correction
Dip Correction

Polaris Correction

Elements of Time

Time Interval

Moment of Time

Iocal Civil Time

Standard Time

Greenwich Time

Time Reading

Chrononoter

Change Over a Day (chronometer)
Number of Standard Time Zone
Apparent Time

o NS LIS L e

|
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GGl LA LLHIT
50X1- HUM
il _ - Equation &f Time ‘
5 - Sidereal Time

Sgr (Srp)- Greenwich Sidereal Time
6. Weather Data

P, - Ground Pressure

Py - Altitude Pressure i —
%, -~ Ground Temperature ,
ty = Altitude Temperature ‘ ‘

!'itm (t oe) ~ Mean Temperature
tgr (tep) « Vertical Tempera.ture Gradient

I

- Tine of Fall of the Bomb “ 1
i |
|

T
| ] - Characteristic Time of Bomb Drop (time of-bomd
i : dropp from altitude of 2000 m., at air—spoed .
i of 40 m/secq)
A - Doviation of the Bomb
i_-‘ A - Trail Distance
T - Angle of Treil
; Y - Dropping Angle . o
i ‘ 8 . = Plane Trajectory During Bomb D’roppiné ' 1'
| ? - Cross Trail of Bomb |
D, (M) - Depth of Targeﬁ ; 3'
Wt (By ) - Width of Target
e - Sighting Flane Tilt Angle
Vu (Vy ) ~ Target Speed
1 - Length of Bomb Train
tc - Time of Train Drop - ) | ;
ty -~ Time Distance Between Bombs in Train i
~ Iinear Distance Between Bombs in Train |
n « Number of Bombs in Train '
n' - Number of Bombs in Plane

Gﬁhﬁ"v—-

h—.
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B
d

1

IPCE (H6N)
¢ (sn)
ookt (6 R)
CSA (6YPN)

Y6  (YCs)
MR (F4)
SR (HR)
tlf {(trg)
T, (Tu)
rl (rc)
TL (BB)
Vp(Von?
Spurn (trop)
TFS (t?p)
Bpg (Hgp)
HER (HJP)
{4 H)

?l

.. S ErErMrRBRmM

Depth of Combat Formation -

Width of Combat Formation 50X1 :HUM

Distance Betweon Planes in Combat Formation
Interval Between ?1aneg‘in COmba£ Pormation

Initial Point of Gombat Path
Comtbat Path
Course of Combat Mission

Conmbat -Sight Angle (relative to plane
centro-line) -

Drift Angle on Combat Track
{ap Range

Slant Range

Level Flight Time

Time of Arrival te Target
Light Radius

Time Lag

Rate of Descent

~ Luminous Bomb Burning Time

FPuse. Time 8etting
Dive Beginning Altitude
Bomb Release Altitude

‘Loss of Altitude Between Beginning of

age in Diving and Instant of Bombd
Release )

e of Aligning - the angle between the
yertical and sight line at the moment of
going into dive

Horiéontal Projection of Plane Track from
Beginning of Dive to Bomb Release

Anglc of Dive Between Tangent to Plane
Prajectory (relative to air and the level

plane

Aiming Allowance - the distance from the
pointsof bomb burst to the intersection
of tangent to plame trajectory (at the
moment of bomb releasing) with the target
horizontal
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L

- e

Ls () -

50X1-HUM

Iine of 8ight ~ line connecting bomd release
point with polnt of impact

Drift Correction Angle - angle between the
direction of aircraft's longitudinal axis at
moment of bomb release and line of sight
Lateral Drift Correction

Angle Between Plane Centre Line and Direction

- of Air-Speed Vector, at Bomb Release Durling

Yg -
ay -
£s5 -

tpanCuas? =

Tdive( t -nu K“') -

Diving
S8tandard Effect of Boab Hit
Manoeuvring ‘time - from dive beginning to bomb

release t

Diving Timé on Stralght leg of Flight Path

¥Wind values of ¥/ 4 Ay ¢ 3 ¥ 9:Xy aToC marked with a

zero® .:I'.ndex ‘('f’or' » AO"‘Y’O’ lf‘oy xg).‘

ufymbols

T -84 of plane position determined on passing a
referénce point or o 30¢ (ground marker) {either
visually or with the aid of navigational facilitles)

2 - 8ign of plarde position obtained by plottihg and
cpmputation of track made good,

3 « 8ign of plane position obtained by rcquest from
grounds

TWAIDTTAMN YT TOOTT

-
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I0 -

11 -

I2a-~

i5 -

16 -

Mobile radio direction finder,

Radio direction and finding station.

SECRET
TN RORTTAN T™TTOD

i VT waMAL VUVALLUU OF DLOTLING & TiX on
a chax + ; ; i '
t (the arrows show the way The Tix i5 obstained),

| . 50X1-HUM -
Check point (WNM,NM i, NEP, wn Ok, EL). '

=]

Target ) o "

Stationary homing radio beacon.

Fobile homing radio beacon.
Automobile lisison radioc station.

Stationary liaison radio station,

[

Stationary radic direétion finder. Letter ¢ (E) (on
the left side) stands for - command; L (6) - lateral;

0 - sepurate; the numerator iz the call signali the
denominator - frequency in KC. P,S. (aircraft/ground)|

Falcon
Radio beacon,

HMobile radio beacon. .

CIOen).

(%]

Screening post (designated by ithe colcur of

- N
Declassified in Part - Sanitized Copy ’.D‘_QEEQV?,d for Release 2013/02/15 : CIA-RDP80T00246A069900010001-5
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) ' b - oign of planc position obtained by plolting a.
a chars {the arrows show {the way ﬁhg Tix ?g obggfggg);

50X1-HUM |

-

N
1

Check point (UNM,nN i, NEP, 1nOE, ENM).
6 - Target

7 - Statioamary homing radio beacon.

8 - Mobile roming radio beacon.

9 - Automobile liaison radic station,

IO - Stationary liaison radic sctasion,

I -~ Stationury radio direction finder. Lebter (E) (on
the left side) stands for ~ command; L (6) - lateral;

. 0O - sceparate; the aumerator iz bthe eall cignali the

. _ denominator - frequency in KC. P,S, (aircraft/ground)).

I2 -~ ¥obile radio direction finder,
I2a~ Falcon

I3 - Radio beacon.

I4 - Mobile radéio dbeacon.

I5 - Padio direction and finding staticn.

16 - Screening post (designated by tie colcur of Zcrien,.
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I7 - Pyrotechni¢ candle, = 7Y

50X1-HUM

t

18 Groﬁéd of qgviéation Refercnce Symbols.

I9 = Code 'light beacon (transmits code signals KP),

20 - Rotating light beacon (rotation spced 6 rpnm, timc of
. ) operation I mln., interval - 2 min.).

21 f-Light beacon, oscillating vertically (angle of rise
L 0-45° B operation - I'min., interval - 2 min. ).

T -

22 «. Light beacon, oscillating horizontally, oscillation |
. angle = 609 between 240°% and }00°, operation - I.5 | -
min., interval - 3 min., angle of rise - 3°,

2% = Magnetic declination (with its correSponding plus (+)
| or minus (~) sign),

E | | _t
. 24 - Nain altitude points of the area. - »

i
|
I
|-
s

'25 - Difference in height’ between target aresa terrain end | ¢ \'
- aerodrome of arrival,. - FL

26 - Rendez-voue of aircraft ‘formation éver RNS {(FHT) ;
{radio-navigation station) (left-hand circuit, time :W
of rendez-vous 6,00, altitude ~ 3000 mi). :

27 - Bearing from reference point towards.piane {tine II.OH)%
28 - Bearing from radio navigation point to plage.

29 - Straightiine of equal altitudes (celestial line of
position),

30 -8 46 t 6.20 - Control leg of 4€ km. to be covered
in 6 min, 20 cec.

- SETRET ' 1
A TNODTTAN NTOooDae
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t 45° 4,18 « Base at 45° sight angle in 4 min. I8 soc. )

4 |

b

CC (KR) 2I5 - Compass Coursc 2I5°, angle of drift 50X1-HUM| .
H 7500 ~ Altitude 7500 m. : - .
v 540 - Alr Speed 585 lm/hx, '
¥ 585 s Ground Speced 585 km/hr,
8500 - Climb from 4000 to 8500 . iF‘
4000 o : | - ' !
17,000 - Descent from IX000 to 7000 R. RN (P
. 7000 ' - |
© I8,31 - Actual Time of Passing Reference Point,
12,34 _ - Estimated Time of Passing Reference Point, o

e ke —— =¥ _

T d—
el -
R . .
. = . i
R . - - . -
o e o e el o cw — =
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f Ny runslon U.I.DDDM‘
. Ag'nendix 2
- o i
S0X1-HUM|::
TABLE 3
of |
' Fatural light ‘
Month ~Of 195 LU BE B 2N N B BE AT B R B LU I BN N N I‘A . v .
/ Eame of Point / .
{ Date ! Time ISun~-!Sunset!Dark-{Light!Daxk ! ¥oon
. J of Iriset Iness !hours!Hoursi— 1
.1 Dawm ! | | ! ! tHoon-{Hoon~ 1 Phaac !
A ! - l ! { irise laoet 1 . ¥
H .
SECRET

TR TYAATrLTN e eas
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‘ |
Alert Status Of —mmmmmmeceee .

. _ /signature/

Ju.ne IS’ 195 Lt doeduweny

Appendix 3
50X1-HUM

PIIOT'S FLIGHT LOG

Dadm at 4.%2 AM
Darkness at 8,I0P.

| R T T
| Comp u?at’ion Data E ! Actual. Data 1ldsison facilia
18 & wi; n KX) Route !Pimet cC gg) {iies and 30C
| T K Y;“F; *mfm} ! l (&) ! .
T T S T
2388 ! Takewoff | .Io’ 260 ! A=z1I9%m
| 4 L ( HP= 330 ke
= ' 1 1 f ] v
,g 0% 9., D(M) 8.0, 9% i AR = 310 kg
| . ' 1 - i
EQ I37 % I30 t Krupnoye 18031t  I30 1
. ! 1 i 1
. S ——— 1
" - t 1 : ! .
£3 200 1208 205 | obtrov 18,371 205 1
22 ! ! ! 1
———— e
¥5 265 B3y 270 | Golwvoye  la.sol 270 ! :
1 ! . ' ! ! 1
1 T ! T
;Terminal (R ¥) 19,07: 1
!
{Landing :9.20! !
| , _ B !

Total duration of Flight I h. IO min.
' Puel Store for O h. 40 min, -
Safe Altitude of Blind Flight - 800 m,

Signature

woo L onn
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50X1-HUM
' . 86a d
Appendix 4 b ~ Alert Stotus o
T
. . ] Date " LIS
—_— : , : ; T T 1 T Ti
L] 1 ' : ; ; i f Precoaputation o
CC{XX) 1MC (mnm(m)im(mn V! W1!{H 1Beconnaiéasny and Il _ e e '
1 1 t e 1 I other data . ) T T
—— - - - . : ROYIME § 2 1 " 4
30 1 . 1 T 1 1 1. | = Y !
7 LU 1 1 N ] | De I
299 | 2981 =& | 294 1 I | ' av,‘nd(nvnp) =0 1 5a 14001
I v S..GO t & 9.50 Y Begnoye &D0, -
205 t 3004 =5 1 295 1ZI51363138001 !
290 -1 290t [ 1 13201 . 150001 TD0SY) = 5:C0MK)= I Ostrov |} 201,303,5000,400
20801 231 =21 M0 1031360153001 5 381 ¢ = 6400 gavges | 2251229)5000]400)
4 1 f 'lzg 1 &= 160: Ue 35 J onod - I T QOOI
305 -1, 3081 -3 1 301 -z;ao:;ao:saso:anm(onnp) -0  {EReUnodpI29127{50001200N;
233 1 229t 1 225 (3%6lax0]5000] + [Reasmoye | T2311211500014001
20 1 R o320 vt 152001 |mésminat | 120351071300014001
X2 1 - fo.r 148001 - H o) [ A
II0 ! X071 s2 1 JO9 13251435145001 B = 87; t = 12,00 Métal | i i , § i
' |75 Joversia f1ient en
Lo 231 J0 miu,
' Bg.fe £1ight aeltd
Moo |BOOR: |
. . . . " ) _ W {#y(Es) 5000m.100H
L : tL ‘ ~ . |®m(ws)-407xm. 1CSA
o i ] ' . ’ t ' _ ‘b-'. DPehe H
v L : . oo bes A=  l¥s=
t- . , | rwp and t bea
: T R (T s )
. . N I opll nd E-
gpll =i =
Dark 17 h. 56 min]
Q ] Pawn 8 b. 16 nin.
i T 1 1T
' Po=760mmi 1at
' - | U=
t t = ~10°1 IB=
, o t 1=
: | -30%1  1H=
— : I— -E._-:r
SET3IEL

WA AT

A
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