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DLECTRICAL BEQUIPNEND
GENERAL

The aircreft D,C. mains is powered by four generators,
type ICP-18000, rated for 18 k¥ each. The generators are con=
nected in perallel to the maine and produce a power total of”
72 XW at 28 to 28.5 V. The generators nre driven by the alr-
craft engines, type PI-3M.

. : o ) In addition to the generators the airoraft o provldeﬂ
g g . with a starter-type battery 12CAM=55, 55 ampcr(v-houre oapnolty
(at a discharge current of 11 A). .
The storage battery operates in parallel with the gene~
k . ) rators, and also serves &s & atandty power SOUTCe. .
T ’ C E Por current nlternation the alrcraft is provided with
‘ V - two inverters, type M0-4500, which produco an altornating
. mu'rent of 400 CaDeSey 115 Ve One of the 1nvortcra is oporat—
- ing;, the other is standby.

s - The aircraft mains can te cormocted to pround powor
sources bty means of two ground power supply plug oonneotors
mounted on the alrcraft fusclagc. One of the plug conneotors
18 used to connect a D,C. POWOT DOUroo, while the other oon=

. neote A.C. power BOuUrccs, ’ o ' :
The afreraft eloctrical oircuit is a ningle-wire net~
workj the wiring ic done with nen=shielded and shielded
wire, type BMBN, the siroreft struoture being utilized as
the miuus conductor. For the purposc of dcercasing the
weight of the cleotricel equipment the D.C. oupply line 18
wired with al\minium wire, typo BMBJA. :

=2
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) The main electric power consumers on the alrcraft are:
- 1. Engine starting system consisting of electrie starti.ug
units and engine instrumentation.

2, PEngine fuel supply electric untts (fucl pumps, pump
control electrical equipment, ﬁra—ﬁghting equipment, fuel:
gauge, ato.)

© 3. Mreraft control electric units (autopilot, u.ctuatoru
of flaps, {rim tabs and tail skid, wheel autematio braking
system, hydraulic punp, explosive charge mechanisms for
releasing and dropping of the-drag chute), . -

‘4. Flight control and navigating electric units (syro
horizons, directional £yros, remote-indicating induction
compass, dead reckKoning (aircraft position) instrument system
and remote-indicating nstroéompa_aa). .

5. Electric heating and de-icing arrangements (thermal
de-dcers of tail unit, pilots' and navigator's cabin glass
enolosure, cleotric heaters of the front and rear pressui'lzed
cablns, electric heaters of battery containers, mtopilot
servo units and other instrumonts). .

6. Aircraft internal 1llumination system (eatin dome
1ights, dirvoted 1light fixtures ond ultra=violet illumination
arrangeme..te ).

7. Alroraft external lisht system ‘(lending lamps, taxiing
lamps, leader-initiated tomting lamps, as well as formation
end navigating lights).

8. Alrcraft system of 1light and sound nimaumuon.

9. Bombing and cannon systems,

10. Radioc and radar systems.

The totel current consumed by the maximum number of
simultancously. energlzed power consumers amounts 1o approxima-
tely 1700 A (the cabin heaters consume 340 A, the glass
onolosure de-icers require 19¢ A, the tail unit de-icers
take 470 A, the cannon gystem = 250 A, and the permanently
engaged consumers require approximately 45C A). .

Thus, tho power ‘which can le continuously picked up from
the gonerators, is utilizod ty the sireraft power consumers

i

0 -

under adverse westher ond combat conditions not more than

ty 70 per cent. This means that the airoraft has an excess
electric power which odds to the reliability of tho eleotric
system operation in ‘case of fallure of onc of the power anmﬂq
sources ovnile®lej this also ensures voltage stability im the
alreraft malns when powerful consumers are supplied.

gection )
CIRCUITRY

The aireraft electric circuit consists of electric wiros,
awitohinz' equipment, ns well as of control and protection
arrangenents. The eircuit cmploys a single-wire diagram, with
the alrcraft siructure utilized in the function of the ninus
wire. - . ) )
Minus wires of power consumers are connocted to tho alr=
craft structure in six points: in four points from the gene=
rators (on the fusolage port and starhoard ‘aidu, at framo
No.44), from the storage tattery on framo No.l7, port side,
and from the ground supply plug connector in the nose wheoel
well, port side, at frame No.l5.

Mnus wirecs of scparate powor consumers are oomootod to

the airframe in thc installation aren of each particular unit, .

The minus wire connection points are markod with red paint.

For tettor dcpendadbility of power consumer oporation
and as a measure against possitle spot overhoating and
electrical corrosion of some units and joints, all the air-
craft units and ecuipmont itoms arc relinbly bonded,

The airereft eloctrical circuit consists of aepnrnto
feeders.

For the lict ¢f fecders ard thelr proteotim; arrangnmonta
sce Tetle 1.

The entire cleetrical circuit of tho aireraft ia aividoed
into the followin(:

1. The dircct current circuit, with voltago within 28 .
to 28,5 V, supplicd frcm the renorators, type ICP-18000,.
and storesgo attery, type 12010.1—55..

A » . S- -C'- -E' i ..
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2. The smcle-phéno A.C, eircult, 115 V, at a frequency
of 400 0.peB., Bupplied from the two MO-4500 Ainverters (ope—-

< ., g 44
rating end standby), B 2 a 3R
In its turn, the D.C. circuit consists of: g '*3 9 ’-s :‘;. -
(a) normel supply eircuits. ‘é :‘3 ) {:" g = § § ] g 4 -
(b) emergency supply circuit; gt 8 | g 32 : 3 % 4 3 ? 8.
(o) dusl supply circuit, § A & 4 k4 a» k) §,_
Due tc tho fact that all these circuits arc directly B ) T
oconnected with the supply sources and with the power distridu- v &‘g — ~
t4on system, the cirouits are discusséd in detail 1n Secticn 2 AR N " _'_'ﬂ _'_“ w."
of the present Chapter. - E T
The electrical wiring is doné with copper wire, 8 51 & I = 5 ﬁ 3 3 3
type BB, with colour insulation, and witk eluminium wire, § il ¥ ° - 2 e
type BIBIA, with white insulation, ' s 8 24
The redioc eguipment wires are light blue, thé armament u &L é L% E ° E
system wires aro red, the wires of the aircraft A. .C. mains % a8 % e 8 s %, E 2 g -
. are.yellow, and all other wires are white. ) B8 EoETnBEAENE & 28
To reduce radlo interference ond interference to the 7 ° el aga Py Q ;a LR y q
radar equipment, part of the copper wires in the interphone H g ] 3 333 a 3 E E 4 E £ 4 .
system ie shielded, and wire, type BIIBI3, is used. For the 2 é @ 'E &5 A& q & E b 4 & - .: ’
same purpos2 part of copper wires le c¢ncased in common ahinld- 1 __.._g - ﬁ E,,,_.. %2 e.2
ing braidings. § S u:
Por the types of wires and their tctel lengths aw ﬁ . ] '<'_ < .
Teble 2. e |sas BooF =R =
3 |E5z|°l 5 & ‘
=~ @A | )
£ % : . . i
g 2 lelw 2 % =2 =]
: I
$a
$E |- g‘g ,
t4 E 23 : _ -
..._._g;_..- S
o o -
: &
E - - ~ L " '

S E-C -R-E T
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. - 42 - . - - 43 -
- . - ‘ { . - For the list of switches and change-over switches used in
| _ . 1 3 o B 5 the aircraft, as well as for their major technical character-
. 1 s refer to Teble 3. : .
29 EMBIA 35.0° A B - 1SH":m.e %o the fact that the switches and change-over
;: ::ng: ;g"g ’ 1:; = ! - - switches are nelther moist nor dust-proof by themselves those .
3 BIBTA 95-0 . by - [ = switches which are installed at water-hazardous areas are
* . . b - i = - provided with special rubber protcotors which keep moisture
Fote: The tabulated data do not include the lengths of ‘off the contact scotions of the mwitches; the Frotectors are
wires supplied by the Hanufacturer complete with Titted over the switoh inobs and levers. ) .
the equipment items such as: the cannon mounts, Apart from the OFF-ON .and selector switghes, the electriocal
.some of the radio and radar sets, etc. : systen 1s provided with buttons of 5K and 208K types} these
: . . - buttons are rated for voltages up to 30 V, the maximum opera=-.
- S : - tional current for 5K buttons being up to 5 A, and for 204K
SWITCHING, CONTROL AND PROTECTION ARRANGEMENTS buttons - up to 20 A. - : :
Fleotrlo power 15 distributed in the alroraft electrio Tabdble 3
system by means of distributing arrangements (boérda, panels’ ' ‘ i
and boxes) provided with switching, EODtl‘UJ. and protection Rated Maximum
s appliances of various kinds, : L : operat-
- For the layout of electric control toards, panels and- Yo Deseription _WP' ) -vc%tue, :-:gt:u-.
Junction boxes sce Tig.l. . o A
To reduce the weight, 811 the boerds, panels, boxes and 1 2 3 L 5
the like equipment items are made of thin sheeét material, with -
the thickmess usually ranging from C.6. to 0.8 mm. With the 1 | switch, toggle . B-A5 28 - 35
same purpose widely used in the constructions of electric 2 Slritoh: change-over, toggle | MI-45 28’ 33
units are magnesium alloy sheets, shaped members, cast brackets, 4 Switch, push-type BH-45M e8 3B
eto, S : e 4. | switoh, change-over, push= ' [H-45H 28 35
Part of nameplate, label and standard inscriptions on type : : 1 - C.
the aircraft is made in luminous compound of two colours: 5 .| switch, éhénge—over tauig, MHH-45 28 k-
orange luminous mass for inseriptions of emergency character, with neutral wu;“n )
and green mass for all the other inscriptions. 6 | Switeh, ‘toggle, two-pole 2B=45 ) 28 ’ 20
Used for switching operations on the D.C. elcctrie 7 Sﬂtoh: change:nver C O 2m-4s BETE 20
eirouit are various switches and change-over switches. For toggle, two-pole ! : Co .
switching operations on the A.C. electric circuit of 115 v, 8 | Switeh, ;msh-type tvo— ' PBH=4S 28 20
400 c.p.s. use 1s made of toggle switches, type 2Mm=-250, : '9013’ Rl ) H : M

e - &1ERpP78-03066R000300050001-2 I
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= R
- k& -,
1 2 ) 4 5
" 9| Switch, change~over, push~ | 2lH-20 28 - |a.
type, tm—‘pcie, ‘with R
neutral pcsition H .
1:@ | Switch, change-over, with 20MH-45 28 23
neutral position
11 | Switch, change=over, toggle, 3MMH-45 28 23
three~pole, with neutral ’
position o .
12 | Switch, change-over, toggle,| M2HNH-45]! 28 {35
" four-position, double=- :
puah-type, with nentra.l
positiorn o . .
13- { Switnh, ehange-ovqr, 1 2lM=250 "]259 2
toggle, 'two-pole . i 120 5

Employed in the elactric circuits of the siroraft
automatic systems, remote control systéms, as well as in
the systems of blocking and signalizntion in the function
of termiral end line limiters, blocking contacts and operat-
ing buttons sre:miniature switches of series BK-140 and KB-6,
&nd limit switches, type BE-44., The above switches are used
only in the 7.C, ecircuits,

Ior the liet of the miniature switches used 1n the aire

" oraft and their main technical cheracteristics sec Table 4.

Table a

Maximn

. Rated -

Nos Desoription Type vo%tage, 23;’:&1\_

rent,
R 4

1 2 3 & 5
1 Switch, change-over BK1-140 28 15
e Switoh, change-over BX2-14D 28 - 15

© AL s

“R-E-

T -85 -
1 2 3 4 5
3 | Switok, chauge-over | -BK2=142% 128 15
4 | Switch, disengaging [ BK2-14138 ; 28 - 15
5 | Switch, engaging Br2-142A-1 28 ; 15
% | Switch, engeging - 3K2-1422 1 28 15
7 | Switch, eagaging BK2-~142T ‘28 15
8 | Switch, limit BE=44 © 28 1°
9 | Switch, disengaging E3-6=1 .28 .} W
1) : Switch, engoging KB=be2h ! o2 0

Apart from the above - FR switches, ohango-ovor
switohes and buttons, the following Bwituhing and contml o
equipment is used in the niroraft:

(&) contactors, types K-254, K-501, l(-lOOJJ.. R—ZSO. K-~3004, .

K-400% ard X-6007; these countactors are designed for remots
on-off ‘switching operction on the aireraft D,C. oircuits

(contactors, type HK=507, are installed in the A.C. oircuits,
t00); L ) R ~
(b) relays, types MP-2, P1=40, PA=12 and P33-45, which

"are also used for remote on=-off switcmn; operationl on the

D.C. oircuita;.

(¢) miniature relay switches, typea PII=2 Pn—S and PI-6,
vhich are designed for use in D,C. cirouits with voltages up-
to 33 V and in sirgle-phase £.C. circuita of the automatio
remote blocking nnd ignalization control systens designed :
for 208 (or 12)) voltc at a frequency of 492 CoPetls}”

(4) niniature relays, type PMMIA, designed for use in ..

the circuits _preventing D,C. power. aourueu fron outt!ng-in
in case polarity i8 wronely npplied; - )
(o) selecting contactors, types Kﬂ-‘DODll and Kﬂ-uZOOl
which are designed for nutomatio re-gonnection of the dual
supply circuit rrou thc wormal supply ¢ircult to the emergency
one;
(£) terminal tlocks are deaigned for oonneotion and
dintribuﬂon of oleocrie powor,

S e polppm ' .
 Approved For Release 2004]01/16 : CIA-RDP78- 03066R000300050001 2
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For electrio oircuit protection in the aircraft uee is
made Of the following proteoting arrangemntn'

(1) oircuit breakers;

L@ fuees, glass, type Cll; -

(3) fuees. delayed-aoti-n, type lﬂ!'

(&) high temperature fuses, type TIl.

"fhe oirouit breakers are used .ror automatic disconnec-
tion of the power consumere, and for protection of supply

“wiree in cage of hapardous overloads ané shortiuga in the

eleotric cirocuit.:

The operation of a circnif breaker is based cn the
property of ‘s bimetallic strip to camber as & result of its
heating by the current which flowa through it (Fig.2). The
construction of circuit-breakers makes it possible to conneot
and disccnnect the cirouit manually. In this case they
function as ordinary single-pole switohes. However, the .
majority of the cirouit breakers imstalled in the aircraft
furotions es protectors, and, therefore, prior to the flight

~and in the course of flying the circult breskers ahould be

always OK.

. The ciroult breeker is tvrned on menually, with the aid
of the operating lever, The oircuit bresker is thrown off in
cape of overloads end short-circuiting automaticslly. If
it im necemsary to place the cirouit breaker off at rated
load, thie will be done manually. ‘

The oircuit breakers are installed in D.C, circuits
with a rated voltage of 28 V; their location providing

- easy sccess during the fight.

The following .types of cirquit breakers Qru used in .
the airoreft: A3C~2;A3G-5, BC-?O.BC—‘IS.BG-&.,BC%S,BC—BO.
A3C-40 and -A3C-50 (the figure -identifies the rated current
of s given circuit breaker).

Pugea (fuce linke), types CIl, Wl and ‘I'II, ‘are
deaigned for proteoting electrical ecuipment and oirouitwe
against ehort-oircuit ourrents and contimuous, although
emall, overloads. The delayed-action fuses ensure normal
proteotion and at the msze time withatand short-time

- -

'gment ghecks (three-fo1d ard six-fold ourrent inoreascs)
which may coeur during the operstion of certain electrioal
upits. .

ruses, type Cll, ere used in A.C. oircuits end almo 1n
1.C. circuits characterired by constant loading condi tions,:
and at poirts which are iraccessible in flight.

Fuses, types HII (Fig.3) and Til, are proviced in the
electric mctuator feed circuits; they are also vaed for
group protection of the electric power diutribution systen
and f£-r generator protection. .

Tuses, types CII, Wl end T, ere nounted on the siroraft
in various-kind boxes, and are aveilable in the following
ranges: Cil-la, Cll-2a, Cl-5, cn-10, cn-15, HN-10, ¥i-15, m-5,
un-30, WN-35-2 JMN-50,WN-75,11-100, un—150.s~n-aoo.nn-zso.'m-4w.
TN-600 and Tfi~900, the figures ﬂeaignating ourrent rating.
for each partia\ lar fvse,

..ect ion_2

POWER CSOURCED AND row:l
DISTRIBUTION SYSTEN

1. ©.C. POTER SOURCES
Gemerators

The generator ,type I'CP-18000, is a shunt-wound Dn,C,
nachine with & wide operating speed range whioh makes it
poesible to pick up the generated voltage under 31l the
engine operating condi tions, beginning with the low throttle
duty.

Two generatore, tyne TCP-18000, are imstalled on each
engine. They are driven by the engine shaft through the gear
toxea with the reduction factor of 2 )

‘The airection of the genmerater rotation is left-hand

(oounter-olnnkwuc), 28 viewed from the gonerstor drive
side, .

. “-_,_'Ajp,proyevjd EQ}';_RglgaSg 2004/01/16: CIA-RDP78-Q306GBOOQ300050001-2 :
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The generator armature is ariven witgh‘a torsion shaft
which smooths down dynamic loading bumps epplied to the armo=
ture, Provision of the torcion shaft racili@:ateﬁ the generaton
to-engine coupling (Fig.b). '

¥ain Techuicsl Data of Gemerstory fype ICP-18000,

Rated power at 3¢ V . cieenevees 18I0 W

Rated voltage cecccocns .o 28,5V

Load current rating ... ee 60C &

Speed TENge ceceese ees 3800 to 90CO T.p.ms
Operating mode ceceese «ss continuous .
Type of brushes used ... .. HIC-9 (MIC-7X)
Brush’ dimensions .... . eoe BX20x26 mm

Welght Of ZeNOTALOT secssnsvesssssssesse 41.5 kg

The usable operating conditions of the Benera‘tor' are
es follows: N . N o

Speed .Load, A ) Time Remarks
3800 = 9000 600 | unlimited With engine
4250 - 82¢0 75¢ I 1 min. operating in low
4800 - 8200 900 | 1C ses. - | throttle duty (at
5600 108¢C ! 2 sec. 3400 Tep.M.), 400 A
. 8200 1200 2 sec, cen be ‘picked up ocon-,
S . . tinuously from gene-
. ; rator

The gsherator can be operated for not longer than
8 minutes at 9300 T.p.m. end at & load of 10C to 600 A
during the engine operation in one single flight. The above
teohnioal data are true for the generator cooled by the
onr.sh stream of the free air. The generator can be also
used on the ground (i.e. without air cooling). In this case
a ourrent of 200 A can be picked up from the generutor
operating at 3400 r.p.m. during 2C minutes. ) ;

- 49 -

ppart from this the generator can be operated in an
emergency duty; during this kind of operstion 1t 1s allowed
to overload the gemerator with & current of 660'A for .
20 minuter at a speed of 4255 to 8200 r.p.m. .

After operstion in the emergency duty upon rotura to the
base the generator should be removed from the airoraft snd
subjected to thorough inspection, and, 1f necessary, to
repair. . : A s
The geperators are cooled through the air scoops 1ocated
4n the bifurcating nose section of the air duct, cne air ’
scoop in each engine nacelle. Each air scoop is connsoted by
means of an air pipe with the sir inlet sleeves of tho two
generators. . - ’ -

The mbove cocling system ensures that at leant 235 litres -

of air are forced through.the gencrator per second.
_Ctorage Battery

The aircraft uces a starter-type storage battery
12-CAM-55 which consists of two half-batteries, type 6=CAN=55,
which are connected together in series, ) C. :
Nein Teohnical Date of Storage PAYLeY
Rated VOLtBEE soesecsscsvcssosessrtsoscacanss 27
Capacity st discharge current.of 11 Ay

bofare 100th engagement sesecesssscscvasssns $3 anmp-hrs

between 1C1th and 170th engagements . .48 dmp-hre
Marimum discharge current permiscsible . 0e-1350 A
Felght socesoersssrascnacsonsoencasnes veses 55 8

Each half-battery, type 6-CAl-55, 18 houséd in & heated

- container (Fi1g.5). L

The container is provided with an electric heator which
consists of two heating strips. Lach heating strip is notbing

but heating element & placed between two layers of glass

* | Appraved For Relsase 2004/ P78 ik e 7ainanesr0003000500012.
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fabriec; the heating element consists of four series leng{'hu
of constantan wires with a total resistance of 4.1 ohms.. o
The strips of each heater are connected together in

series, while the heaters of the two contalners are comnected
in parallel. o . : :

N Provided in the contalner for automatic temperature
control is bimetellic thermal switch 6 (Index 777B) which
operates to disconnect the heaters as soon &s a temperature

ot plus 70°*1%% .15 resched. The thermal éwitch 1s series-

-connected to the minus circult .of the heating elements.

The battery container heaters can ‘be energized only from

‘a ground power gource connected to the ground power supply
- veceptacle. : ’

The heater ewitch is located above the left contalner,
and the protecting fuse of the heater (fuse, type Cil-10) 4s
instelled in the storage battery junction box. - :

The containers ere located in the non-pressurized sectim
-0f the fuselage between frames Nos 17 .and 19, both on the
starboard and port sides. : -

Provided inside the contalner is fixed cast base 15 with
gulde rails 16 which carry Temovable s1liding sledges 22.
Mounted on the sledges and secured to them by means of hold-
down straps 20 1s half-battery 3 fitted into speclsal metal
bath 21. The bath 1 lined from inside with heat insulating
materisl, mark ATIIM, which is glued to the bath. Put on the
top pert of each half-battery is a specisl cese made of ATUM
heat insuleting materisl. Both the bath and the case protect
the container structure against ocorrosion by the bdattery

" electrolyte in case of its splashing or leekage. With the
seam® purpose the inner surface and parts of the container are
coated with acid-resistant paint before the heat-insulating
material is applied. : ’

The chamber of each battery container communicates with
the atmosphere through & gas-discharge tube which is designod
to expel electrolyte vepours from the container to the

atmosphere. .
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The half-tatteries are connceted together end to the eir-
-cra.ft mains with the ald of. floating pin-type _c(mtacts; con-
tact pins 12 arc secured in the fixed bese, and contlot )
sockets — on the carrleges. Connécted to the sockets by mesns )
of wires 1 and 19 are the terminals of the half-battery, and
c‘mmeoted %0 the pins are the wircs of the vmcx-ut zains.

The battery-sircraft mains connection dlagran 1s chown in B
the Schematic Circult Diagram of R.C. Supply Scurces.

D,C._Power Distribution Systea

_The entire D.C. i)ower alotribution system (the sireraft . - -
meing) consists of three separate ‘cirouits. They ares
(1) normal supply circuity

(2) cmergency cupply circulty

(3) dual supply edrcuit. . .- .. B .

As @ rule, the nornmel supply circuit connects all the
four generators (I - IV), and the storage battery (P1g.6).

The generators and the battery are engaged uepu_-lteh and .
therefore may be connected to the normal supply circult im

any combinetion: for instanoé, one generator and the bnttory! )
two generators, three gencrators _ehd the battery, and so on.

Connected to the cmergency supply circuit cen be only ome -
of the inboard gonerators (the sccond ox the third one) plus.’
the storsge tattery. Y : . .

The dual supply circult is sutomaticelly connectod, by
means of selecting contectors of Kl type, cither to the
normal supply circuit if it is encrgized, or to the emorgency
supply eircuit if thé normel supply circuit is de-e'norgiuq
(Fige 6 and 7). ’

The sbove mentioned contactors are m:tallgd 1n tho fol=
lowing points of the aireraft: Co-

(2) two contactors, type KN-4OOA = onthe cncine nsoelle
distrivution boards (one - on the left, and tho other - on
the right panel); - : . '

Lo S_F-CiR-E-T . _ -
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(b) one contactor, type i{li~200k - in the fuel pump Jjunmc-
tion box at frame No.493 . i

(c) one comtector, type KI-40C] - in the dual supply
circuit junction box at frame Fo.17; :

(d) onc contactor, type KI-2007, - in the duval supply

eircuit- junction box at frame No.6.

From the threce power supply circuits mentioned above
power 1is fed to the following three groups of power dis-
tribution bus bars: '

‘(1) normal supply bus bars which are connected only to
the normal supply circuits

(2) dusl supply bus bers which are conmected to  the
dual power supply circultsg

(3) triple supply bus bar which is usuelly connected,
through a special change-over switch, to the dual power supply
circuit, and; consequently, is fed either from the normal
power supply circuit or from the emergency power supply

" oircult. In case of damage to both the normal and emergency

power supply cirouits this bus bar is manually re-connected ..
for direct supply from the storage dbattery. -

The distribution bus bdars are not connected to the
emergenoy power supply circult directly.

The_porme} power supply bus bars feed those power
consumers which are required for normal operation of the air-
oraft but which are not required in case of cmergency. Such
power oonsumers ares: the heatera, de-iuurs, nutopﬂot, Iems,
sonme 1ightina equi.pmant, etc,

‘ The_dual power supply bus Yars fced those consumers
which moke it possible to fulfil the micsion and return to
the btase even 1f tho normal supply circuit fails, These power
‘oconsumers aere: the bombing cquipment, fuel pumps, £11ght
oontrol and navigeting instrumente, landing flep actuators,
1.6. warning system, some items of lighting equipment, ctc.

The triple power supply bus bar (the bus bar fceding the
instruments from the storage battery when the aircraft mains
are de-energized) ree(_ls only those power consumers of vital

. . . - 5

!
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mportancc whick make 1% paasiblc to perfornm & Iorced landing. -
Those power consumers ere: the main gyro. horizon set, yilot'n
pank-end—turn indicator, upper left TN-156 pitot tube heater,:
interphone chaimel No.l, emergency ultra-violet illumination
of the pilots' and the nevigetor's compartments, m_xtuuaﬂo
vrake control unit, drng chute system, blow-off hend control
system, C3p bottle control system, fuecl shui-off and cross-
fend valve contrel system, and radio set, type PCY-3N.

The feeders of the top emcrgency bomd dropping system
and of the transpondcr destructor, e3 well es the ongine in=
f1ight sterting system are connccted directly to tho storage
battery and can be engaged at any moment without any ndditionel
connection end selcction of power supply souroces. ’

Thus, to ensurc power supply to the consumors oven in -
case of failure of separate sections of the airoraft oleotric
supply mainc the D.C. power distribution system 1s so. designed
that it cen be used in three operating dutieak

(1) normal duty;

(2) emergency dutys

(3) with orly vitel-importencc consumore . .Jected to
the storage battery (“de-enerpized moins® duty).

Normal power rupply duty. In the normel supply duty the
circuit conncets, asc » rule, all the fou.r ,_r,onoratora snd the
storage battery.

In such a case energized arc ell the nomal supply bus
bars, the dual supply bus bars, qnd the triple supply bus bar.
The ON-CFF and chenge-over ewitchee on the generator
control penel located by the radar operator (Fig.B) should be

placed to the tonwing posi.tions-

(1) the switches of the four gcnarstora a.nd the awitoh
disconncoting the battery from the nomal nupply o!.rouit
chould bo on (3KMLEHO);

(2) tre stornge battery chenge-over nitch rhould be 1n
the NORUAL (HOP AJEHO) positionp

(3) the emergcncy mlpnly circuit cwitoh - OFF (B‘»lJD’)“EHO);
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.(4) the change-over switch connccting the gemerators to
the emergency supply circuit (bearing the inscription FROM
GENERATOR) (OT TEHEPATOPA) should be placed to the LEFT Ho.2
(MEEHA ® 2) position;

(5) the change-over switch boar:lng the 1nacr1ptiun CON-

NECTION OF EMERGENCY INSMUHBNTS TO BATTERY (BxUDO‘H&HﬁE ABAPHf- .

HEX NPABOPOB HA MMTAHUE OT AKKYH) should be .OFF;
(6) the switch bearing the imscription GROUND SUPFLY
(ASPOZPOMHOE MWTAHUE) should be OFP.

Note: The storage battery blooking switch 1s rigldly con-

- nected to the common’ generator switch bar. . This
means that if any single generator switch is ON,
the generator blocking switch is also in the ON
position. '

In case of failure of part ovr the generators, i1t 18 pos-
Bible to comnect three, two and even one generator plus the
storage battery to the normsl power supply circuit. When three
generators and the storage battery arc comnected to the normal
power supply cirouit, there are no limitetions for the number
of the consumers connccted to the circuit, If two generators
and the storsge battery are connected to the normal supply
oirouit, engaged at a time may be only the cannon system with
continuously operating power consumers, or the tail unit de-
loers with continuously operating power consumers. It is .
prohibited to simultaneously engage the cannon system and the
tall unit de-icer system. I only one generator and. the
storage battery are connected to the normal supply circuit,
the power consumers can be connected only in such a combina-

tion which ensures that- the total load does not exceed 600 A.

Emergeney duty. In case of failure of the normal supply
cirouit 1t is possidle to disengage 1t and to employ the
emergenoy supply oircuit.

During the emergency duty flight the circuit will con-
nect one of the two generators (the second generator on the
left engine, or the third generator on the right engine) plus

-55-

the atorage bt*attery‘. Inergized will be the cmergency supply
circuit, the dual cupply bus bars snd the triple supply bus bar.
In this case the normal supply circuit will be disconneoted
end de-energiged.

To change from the normal to tre emergency d\xty:

1. Operate the emergency generator disconnecting lever
to disconnect all the four generators and the storage buttery
from the normal supply ocircuit.

" 2. Turn on the emergency supply circult switch, This
sction will result in the following (915.9):

(a) the storage battery will be dizsconnected from the
normal supply circuit;

(bt) the four main difterential underourrent relays,
type BIP-600, will disconnect all the generators from the
normal supply circuit;

(c) generator No.2, by means of its additionu rolaw,
type MIP-600, will be connected to the cmergenoy supply .
cirouit.

When sure thet the emergenoy supply circuit and genorator
Ko.2 operate normally (referring to tho ~umeter and the volt-
meter), throw the storage battery change-over switch to the

. EMZRGENCY (ADAPXMO) position. TheTeby the storage battery

will be connected for buffer oporation with the genontor to
the emergency supply oircuit.

In case left generator No.2 or 1ts oirouit is rl\ﬂ.w,
the generator selector (change-over switch) should be re-sot -
to the RIGHT No.3 (PAPUA & 3)  position. In this position
connected to the emergency supply oirouit inatead of generat-
or Ro.2 of the left engine un bo inboard generator lo.) of
the right engine.

In the emorgency duty those pomer oconsumers un be -

" energized which are connected to the duel supply dus bar

(See Teble 5) and to the triple supply bus ber (See Table 6).
When using this duty, the flying time 1n not Iimitod.

S s g B RIS
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1 . ” 2
. ‘ . T8 e 5 T 2 ‘ 3 )
. . = 1 . -
Power Consumers connecf:ed to Tmal Sum‘ﬂ; Bus Bar . 20 | Left engine sir valve A3C-5 13‘
21 | Teft engine starting system - A3C-A15 138
. - Type of . Feeder 22 | Left engine starting control A3C=5 138
Wos: Description Pl‘°t°°t°1‘ marking ,3 { pight engine air valve A3C=5 23k
1 o 2 . 3 ! A 24 | Right engine starting system A3C-15 238
1 25 | Right engine starting control A3C-5 23H ¢
) - ) 26 | Standby inverter, type NO-4500 - | TH-400 wm E
1 Pue;‘::o' automatic control \mit, i A3C-S AT 27 | Puel pump of left tank No.19 - RI-15 MEBa
it . 28 | Puel pump of left tank No.16 Wn-50 MBG
2 Pueilz:w automatic oontrnl unit, |  A3C-5 ! AL 59 | Puel pump of left tank No.10 | HI-50 Es
: o : Puel ? left tank No.2 Hn-50 M5r  and
3 | Bmergency bomb. release control i A3C-5 h:7 30 ol punp of X . . and MI-50 MBp
4 | Coubat bomb release pomer supply :;-:(5) . BBI 31 | Pued pump of raghttenk No.3 | HD-7S . | MBx-
5 | urming system o A50—10 22 * 32 | Puel pump of left tenk No. HN-75 | uBe
.6 | ARMED emergency bomb release systen -10. © .33 | Puel pump of right tenk Ko.5 VII-50. -and |UBx and
7 | Puze ocirouits, left fromt cn-5 BBa _ . HII=50 " Bo
L '8 | Fuse otzouite, :g:rt front gg:g i ggg 34 | Puel pump of left tenk No.6 HI-50 WBs
9 »?uzs ou-nune. htrenr it : BB 35 | Puel pump of right tank No.6 =50 151
10 |"Pure oircults, right rear o1 voo | Bllr 36 | Fuel pump of right tank No.10 H1-50 MBx -
1 mers::;y bond release contro | 37 | Puel pump of right tank ¥o0.10 | RI=50 - MBa
re ! .
. . : 38 | Puel pump of right tank No.19 nm-1s MEBx
12 m’:‘:::;’ bomb release control a3c-2 N BE 39 | Air position indicator, type HU=50B A3C-5 AR
. 40 | Flap aotuator, electric - [ Un=150 '
13 | Combat bomd reloaao blocking A2 i BE o o ee . | R
: relsy L C ’ 1] g
{ 41 | Plap actuat eleotri | 0= .
14 | Combat bomd relesse block_i.ng A3C-2 1 BN P or, elecirle | #n-150 W
. . : motor No.2 .
Telay . s | sm 42 | Mtra-viclet 11lumination of A3C-2 1oy
5 mreﬁ:g vomb "1”“ power ] : pilot's instrument penel end
sup ’ : upper (overhoed) elcotric.
16 | sight pover supply Asc-15 | BN o:::'rog. board ’
17 | Bomb release varient box . AX-5  BP 43 | stendty gyro horizon set A3C-5 1]
‘ power supply : ) ' o | Ll x Co=pilotts gyro horizon set ¢« AC=5 mr
18 | Rear bomb rack diaconneeting S ASC-Z. | BO 45 . Three-pointer indicator of right A2 n
: relay : N engino, type M-W

19 stu'ung systen power supp'.l:y I A3C-25

00487758 -5 Bop78-03 66‘?0_063900‘5();@_@1’ it
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1 2 3. L]
46 | Puel quantity geuge of. left A3C-2 L
engine tanks !
47 | Fuel quantity.geuge of right A3C-2 - [ 4
. engine tanks & ) :
4B .| Puel flow gauge of left engine A3C-2 3
49 ! Puel flow gauge of right engine A3C-2 1]
"1 tenks
50 | Fuel pressure gauge A3C-2 m
51y Three-pointer indioator, A3C-2 m
‘ { type 3MU-3p, of left engine
52 | Benk-end-turn indicator of co- A3C-2 W
. ‘ pilot - i o
53 ! Flap position mdicator, free ¢ A3C-2 m
: sir temperature indicator i
54 | Range=-finder, type C/I-1 ’ ‘ A3C-2 PA
55 | APE~5 radio compass No.l . A3C-2 . PK
56 | APK=5 radio compass No.2 { " PX
‘57 - | Instrument landing system A3C-10 PM
58 | Transponder A3C-5 PO
59 .| Control of bombaight, type PEl-4 A3C~-20 Pl
60 | Antemna duplexer of radar alti=- A3C=2 b1
moters, types FB-2 and PB-17M i
61 |Left tank group fuel pump opera- : A3C-2 CB
tion warning systea . .

62 |Bombing eystem warning L aze-s - CB
63 |Right tonk group fuel pump opera= | A3C-2 ca
) tion warning systen ; ‘ :

64 |Hydrsulic system warning © i A3C=2 cr
65 |cabin sound signeliration system  A3C-2 Ca
66 |Airapeed (mach) limit warning i A3C=2 cu
67 |Front. cabin pressure drop 'a:ming . A3C=2 co

watn '

E-T .
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Ezergency control of bomd bay
doors & - Lo

1 2 3 | »
. 68 |1ert tank group fire warning system A}G-]S | cn
69 |Right tank group fire warning - A3C-15 ! oY
! system ’ 1
20 ‘! Pattern bombing signal lamps A3C-15 ! (-]
71 | colour flare bomd normel releese A3C-20 i [ 4
systen ‘ 1 . 1
72 | Colour flare bomb door signalira- A3C-2 - | CH.
tion and release control :
blocking systiem . :
73 | colour flsre bomb emergenoy mn-30 - CY
o release systea \
74 | Colour flare bomb station CA3C-2 ci3t
status indicator " I .
75 |landing gear warning system” i A3C-2 ;<
76 | Colour flare bomb emergenocy tase-2 ci
release control - .
77 |Heaters of TI-156 pitot tubes of -10 m .
co-pilot, radar operator, Tradio
operator, and heaters of Hi{-50
air position indicator and .
OMB-11p sight- . . .
78 | Control of standby pumps of tanke A30-2 Ybx
- No.1l6 .
79 |Control of stendby yumps. of C A3C-2 . !Be
tanks No.6 R : o
.80 Andioating compass, A3C-2 JA
: -type JILiK<? : i ‘
81 | Rmergency drainsge . AC-2 ;YR
82 ] Control of standby h:vertar, ABC-Z' R 174
type [0-4500 ’ - g
83 |Normal control of bomd bay doore . : A3C~5 YR
8a ' 4305

m
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85| Flap control, motor No.2 : A3C~5 p2 g 9 - coz'bottle control system A3C-10 JE
86 | Fuel flow control . A3C-2 f ¥y 1¢ : Dreg chute oontrol system A3C-5 1 0
87| Flap control, motor No.l A3C-5 | yn 11 i Gontrol of shut-off and cross-feed A3C-5 | M6
88 | Control of first-group fuel pumps | A3C-5 31 valves | i ‘
‘ of left engine . ) 12 | Redio set, type PCHY-3U- ! A3C-5 ! Py
89| Control of first-group fuel .| A3C-5 I32 13 Transponder destructor ) | #o protec- i 31 .
_ yumps of right engine- - - . . i . " tion :
90 | Control of second-group fuel pumps| A3C-5 733 14 ! Bomb release, with mains deenergized! No protec- « 3¢
91 | Control -of third-group fuel pumps § A3C-S I3h R ’ | tion i
92 | Control of fourth-group fuel pumps| A3C-5 . | ¥35 15 ! In-f1ight engine starting - : ‘ ¥o protec- | 30
o : : ) ‘ . tion '
Table 6 H : - v .
. Note: The first seven power consumors.are connected to
‘Power Consumers Connected to Triple Supply Bus Bar the bus bar whioch is energized from. the storege
l.nd‘mrectly 4o Storage Battery Bus Dar battery through e fuse, type UN-35. fThe total
N ) ’ ' . current consumed by - these power consumers does
A - of  iTooder not exceed 20 A. . .
' Nos ) Description Pwl‘g:eﬂt'ﬂ' merking In case of failure of the emergenoy power supply ciroult
1 . ) 2 . 3 & . 1t 15 necessary to select the "de-energized meins® duty. .
- - . De-energized mains duty. In this duty the entire maims '
1 |Bmergency ultra~violet illumina- A3C-5 0A - @are de-cnergized and the ctorsge battory will supply only that
tion of front oabin and ] group of power consumers which is absolutely necessary for
11lunination of Ki-12 . _ the f1ight continuation (See Table 5). For this duty the -
conpanses . switches on the rader operator's control panel (Fig.8) are
2 |Gyro norizen set, main : A3C-5 B Placed to the following positionst
3 . | P1lot's benk-and-turn indicator A3C=2 m 1. The change-over switch bearing the insoription CON-
4 |Interphone ohannel No.l . A3C-5 PA1 Igﬂm OF RICRGENCY INSTRUMENTS T0 BATTERY GRIYHME ABAPH-
5 |Interphone cell boxes » A3C-=2 PA20 MPHEOPOB HA I:TAME CT ALYLINITOPOB) should ba ON,
6 |Heaters of pitot tube of pilot and ! A3C-S T 2. Te emergency supply circuit ewitch should be OPF.
. nevigator, end CCH-3 heater . 3. The storage battery switch remains in the OFF posi-
7 | Automatio brake control umit | A3C-10 Ay tion. . ' .
8 |Engive blow-off band control A+ The switches of the four generators and the battery
) syatom - : _ b | blocking switch should be in the OFF positions.

086R000300050001-2 .
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‘resistor, type BC-20, capacitor, type KENM-31, and stebility
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WARNING: The .storage battery, type 12-0AH455, ensures
power supply for the consumers specified in
Table 6 during not longer than two hours.

r,hieh are moumet‘ on the generstor control panol of the radar
- operator (See Fig: 8,.

The reliebility and endurance of the power supply Systea - YOZtg&_e_ }_Xeﬁulstor, 'QPG PYI‘-82
are improved due to the following; =

(a) the normal pcwer supply mains are lai.d a‘lons both
port end atarboard sides of the fuselage and the cables are
interconnected at frames Nos 17 and 69 (See the Disgram,
Pig.7) by means of aluminium wire Jjumpers, and in the area of
fraeme No.42 - by means of a rub!ier—enqased bus bar;

(b) the normel supply mains are laid in the top part of
the fuselage, while the emergency supply line is laid in the
middle part of the fuselage; this lessens the probability of
simultaneous breakage.of both mains;

The carton voltare regulator, type PYI-82, sutomasically
mainteins the generated voltage stability under veriadle apeed
end loading conditions and ensures uniform distridution of :mu
between the perallel-cperating generators.

Bach ICP-18000 . generator is provided with 'its own voltage
regulator (Pig.10); the voltege regnlatdrs are mounted on
speeial cast¥wnc¥ <3 on the outer side of the non-rressurised
section of the fuselage between frames Nos 36 and 37 below the
‘top hatches of the engine nacelles. The two voltage regulators

(o) certain sections of the mains are provided with ETOW,; . 1a120d or the port eide service the left engine generstors
(selective) protection, i.e. with delayed-action fuses; this (tirst aud secoma gonerators). The two othor voltage Tegulstors
oonsiderably lessens the probability of fallure of the entlr® ;;.i.1104 on the starboard side operate with the generators

(third end fourth) of the right engine. -
The operation of the voltage regulator is bued on the
Funotion ins of Gengrgtgre and Storage 1292'9"! prinoiple of chenging the resis.ance of the gemerator £1e1d

winding oy rmrans of o cerbon pile (oonsisting of separate
The four generators, type I'CP—‘IBOOO, and the storage carbon rings) which is serics-commected to the ?ield 'I.nd.lu
battery, type 12-CAM-55, operate in prrallel, i.e. they 8re circuit (Sec the V!as,ra-.l in Pig. 9).
connected to & common plus bus bar (See’ the Dagram, Pig.9). . o T

Each generator operates in oond\motion with the fonolil Iain Teehnicsl’ Data of. Voltage Regulator
“equipment: . -Pw‘«a2 Lot Aot
: (a) carbon voltage regulator, type PYI‘-BZ uth extensls a Type.! Tiaves

The rated voltege meintained by tho rogulator is 28.5 V.
transformer, type 1C-8p : Voltage fluctuation (curge) within the generator speed

(b) aifferential undercurrent relay, type ZM’-GOO' T .nge of 4000 to 9300 r.p.m. and amblent temperature ‘varying.

(o) ballast resistor, type 5C=15000. from minus 60 to plus 50°¢, at up to 15,000 m. above sea

The generators and the storege battery are connected t0 level, and witn the generetor loeding changing from gero to
the normal or emergency power supply circuits, and the storsfrated, does mot exceod 3.5 V. With the generstor speed
battery ie ongaged for do-energized meins power supply of  changing within 3300 to 3900 r.p.m., the other conditions
instruments with the sid of ON-OFF and 0’1“89"’“" switohes  remaining the eeme ec epecifiod ebovs. the voltago surge
anounts to 3.8 V.

-03066R000300050001-2
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i‘hc regulator ensures vol_tage eontrol nnder'com_utions_q N ¢)) _connection of the generator to the aireraft mains if .
the genmerator current veriations within 2 to 15 A. s ‘the generator voltage 1s 0..3 to 0.7 volts higher than the

The maxlmum power dispersed in the cerbon plle 18 170 W} payns volteged - .
the operating duty of the voltage regulator is continuous. @) ajeconnection of the generator from the mains under

The _extension resistor, type BC-20, operates in set With g ngitions of & reverse current of 20 to 50 Ap
the carbon voltage regulator, type PYI-82; the resistor (3) holding the generator disconnected from the mains in
provides additional adjustment of the generator voltage level cgge of wrong polarity of the connected wires.
‘and equalizes the voltages end currents of the parallel~ the relay, type KP-600, consists of the following

T ) " elements (See F1g.11): the contactor, differentisl command

operating generators, - T S . c
ALl the four extension rosigtors are mounted on the rada relay, relasy FIP-2A, - relsy PI-55 end two glazed Tesistors.

Bperstor's generator control penel (See Fig.8). . H

Voltage control is effected by regulating the resistance
in the oircuit of the regulator working winding.

ain Technical Dete of Resistor, :

T ype mec2o

Rheostat resistance ...esesesssss not less than 10 ohns
Rated CUFTENt «eesscesssssccecces 0eB.A

Voltage level control 1imits ..., plus 1.5 V and minus 3 V
Mode of 0peration seececsssssecee continuous . : i

The capeciter, type KBU-31, rated for 4 uF 1is connected !
to the plus wirc of the PYI'-82 voltago regulator to cut dow!
the lovel of radio interference produced by the operating !
regulator. . . i

The stabilizing trensformer, type I¢-8, operates in |
‘conjunction with the PYI-82 voltege regulator and is designd
to ensure stability of the regulator operation under transied

operating conditions of the generators. Each stablility tra.nl-'

former operates in set with its respective voltage regulator
All the four TC-8 trensformers are mownted on common brackets
with the voltage regulators, - )

The_differential undercurrent reloy, tType IP-600,
operates sutomatically; its functions ave: . :

. four of them are principsl relays w_hich

; The relays, type IMP-600,
- panels of the left end right
" each dlstribution panel (Fig.12). The distribution panels are

The sbove elements are pounted on a-common base plate and are i
cbnmnad in 8 common housing (less the oqntaotor).

mhere sre six H{P-600 relays on the aircraft altogetherj
¢t the g .
to the normal power Bupply circuit, and the o‘;l_xcr two relays =
are additional: they‘cbnnectv the second or the third generator
to the emergency supply circuit (See the Diagram, P_ig.9).
sre installed on thé distrivution
engine nacelles, three relays on

tors

nounted on the outer side of the non-pressurized seotion of
the fuselage between fremes Nos 41-43, hext to the drackets
carrying the PYI-82 voltage regulators. - :

,Data of Reley, pe, R-600

Supply FOLEAED +enrererrrrerensreriansasseiress 28.5%3:3 ¥

!a}n '.Nchnicu:!.

csssessenn

Rated current flowing through contsctor
CONLACLE osovsvanesannsscsnssnsossnnsssnsene 600 A
Reverse current at opening ... Veeessssrses 20 t0 50 A

Mode of OPETAtiON seesssccscscsosscscesscnsssse continuous

e ballast resistor, type BC~18000, The minus wires ot -
the generators, type ICP-18000, are connected to the air=
freme through special ballast recistors, type EC~18000,

These resistors are mo\m’cé.d on the fusclage plating in the .




LR

+ relay which 1s a component part of each differential under-

' through 1ts contaots, the shunt winding of command relay 9;

;%0 NORUAL (HOPUAZEHO), the £1e1d winding cirouit of contact-
. or 28 beoomes closed, and the oontactor oonnects the storage
_battory to the normel supply circuit. The above ON-OFF opera~

" ‘storage battery is disconnected first, and then are the
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area of freme No.44: two resistors on the starboard wall and
the other two - on the port side wall (Pig.13). The ballast
resistors, type 5C-18000, take part in the parallel operation!
of the generator and ensuve the operation of the HP-600 . |
a1fferential undereurrent relay under reverse current condi=

tions, The resistance of the ballast resistor 1s 0.000715 ot

Conngeting the Power Supply Sources

m procedure of connecting the ICP-18000 generators any
the 12-CAN-55 storage battery to the normal and emergency i
supply circuits, as well as employment of the battery as an
emergency power supply source have been described earlier
under the heading "D.C. Power Distribution System". .
Engegoment of the generator switches, type 2B-45
(See the Diagram, Fig.9) results in the operation of the P[P

ourrent relay, type JMP-600. ThePIP-2A relay 10 comnects,

42 the geaerator voltsge excoeds the mains voltege, relay 9 '
operates to cnergize the winding of contactor 6 which, in its |
turn, t8 the tor to the aircraft mains. |
The olosed position of switch 42 which blocks the atorag
battery is the preparatory position for connsoting the battery
to the normal supply -ciroult.
When storage battery change-over Bwitch 33 is placed

tions ensure normal oparut:l.ng conditions, with emergency
oiroult switoh 25, tl-iplo supply bus bar selector switch 34
(the ewitoh comneoting the emorgenoy instruments to the bat= |
tory), end ground supply switch 31 open. The power supply
80urces are disconnected in the reverse order, 1.e. the

genarators,

- 67 -

In case of faults or short eircuiting in the normal power -
supply mains, use chould be made of the generator emergéncy
disconnecting switch bar to simultaneously open all the four
generator switches, type 2B-45, and switch 42 which blocks the
! pattery from the normal supply circuit. The storage battery
gets disconnected from the normal power supply circuit as the

,n:.mm circuit of the field Iinding of contactor 28 is brokéa

| by switch 42. A1l of the four main differential undorcurrent

* relays, type IMP-600, disconnect their respective generators

from the normal power supply circuit, as opening the gensrator
switches Tesults in de-energizing releys, type PIP-2A,

When closing emergency clrcult switch 25 depending on
the position of change-over switch 26 bearing the inscription
FROM GENERATOR (position LEFT (JEBH{l) No.2 or position
RIGHT (TIPABHA) No.3), PNI-6 blocking relay 54 or 55 of the

second or third gencretor is tripped. At the seme time the P[P~2A

relay of the additional JMP-600 relay 18 cnergized to conneot
generator No.2 or generator No.3 to the energonoy power aupp]q
circuit.

Aotuetion of the contacts of the blookmg relay,
type PlI6, 54 or 55 results in the following:

1. The field winding supply circuit of the PIP-2A relay
of the main differential undercurrent relay, type AMP-600,
1s sdditionally broken although the differential relay -has
already disoonnected the given generator from the normal power
supply ecircuit when the generator . switches were openj

2, The parallel operation winding circult of the PYI‘-GZ
voltage regulator of the generator connected to tho emergency
supply cirouit gets broken,” tooj

3. The field winding supply oircuit of K~3007 eontut- o
or 28 is “roken additionnny although the contsctor d¥soon=
neota the gtorage Lattery from the noml power supply oimﬂ.t
&t the moment switch 42 opensj

4. The fleld winding circuit of K-}(}Ol contnotor 27 is
Prepared for comnecting the storage bettery to the smergomcy .
Power nvp].y ol:no\ut. :
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Upon closure of switch 25, provided that the emergency :

power supply circuit and generator No.2 (or Fo.3) function

normally, storage battery change-over switoh 33 chould be

placed to the EMERCINCY (ABAPMIHO) . position. This re-settiy
will close the field winding circuit of K-300]l contactor 27:
which, while closing, will commect storage battery 47 to the’
emergency power supply circult for tuffer operation with the|
generator, thereby emsuring the emergency duty operation.

If, through one reason or another, the normal-to-emergen
duty oh er procedure is violated, the “locking relays
type PlI-6, 54 and 55 will perform the follo-ing blocking
operutions: i 1

(a) ‘the relws will render 1t -Ampossible for the storagy
battery to ve vonnected to the emergency” supply circuit uni
the second or the third generator is connected to this ci.reuq

(%) eutomatic disconnection of the storage battery from |

" the normel supply oircuit when the second or the third genuJ .

or 18 oonnected to the emergency supply circuit;

,(0) automatic disconneotion of the second or third
generator from the normal supply oirouit when it is connected
to the emergenoy supply circult, with the 2B-45 switches of
these generators closed;

(&) d1sconnection of the PYP~82 voltage regulator whioh
operates in conjunction with the generator connected to the
emsrgenoy supply oircuit from the generator parallel operatiq
systen.

As stntod.l'buvu, the 12-CAN-55 atorage tattery is con-
neoted either to the normal or to the oemergency supply cirouil
by means of Tespeotive oontactors, type K-300/l, installed in!
the storage battery junction vox (Fig.l3). These contactors
are controlled from the radar operator's generator control i
panel with the eid of the STORAGE BATTEBRY .( ARKY%YJATOP)
chengo=over ewitoh, type MMH-45, which has three positions
ROCIAL '( HOPMAZBHO), EMERGENCY ( ABAPRIiHO) and OFF (BHIIOU
as shown in Fig.8, . : : '

To select the de-energized maine operating duty when
only' the instrucents of vital importence sre conmscted to

=69 =

storege tattery, the CCINBCTION OF INSTRUMENTS T0 BATTERY
change-over switch provided on the generator control panel at
the radar operator's station should be closed. As & result
(See the Disgram, P1g.9) the following happens:

1. The triple

supply bus dbar is disconnected from the dual .

25X1.

supply eircull end is connected directly to-the storage Lattery o

through & delayed-action fuse, type Hl-35-2,
the storage battory Junction box (Pig.la).
2. Te storsge battery is eutomaticelly disconnected from
the normal and emergency Supply circ\u.ts it it has been con-
nected to elther of them. -
3. Irrespective of thc pilot's desire the emergenoy
(atandby) gyro hc:'izcn set becomaa energized.

installed in

for electric supply at airoraft psrking and ‘st engine
starting the eircraft iz provided with ground power supply con-
neotor the p.ug of which is moun'ced in the nosewheol well at
frame No,16, port sile.

The plug and its mating dctachable receptacle have three
pins and three sockets. The two power pins are thicker and’
longer than the third pin which is used for gulding. This
oonstruction ensures that the power contacts are energized

* only upon complete mating. This eliminates the problbnitv of

burned power contaots.’

When the ground power supply reeept»le is oonnected,
P2 blocking relay 39 (See Fig.9) operates to disconneot
the eiroraft mtorage battery from the normal supply ‘ciroults.

second PII-A relay 40, with contacts 1 and 2 normally closed,

prepares the iircuit for engagement of K400 contmotor 32.
The K~400] contactor operates only upon olosure of switoh 31
mounted on the rada- operator's gencrator control panelj -

when actuated, this contactor connect: the ground power supe~
plq source to the aircraft mains. . !

Lot S-E-C-R<E-T:. - - . U
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) PIII-A Telay 4C also serves to prevent from connécting ‘411 these instrurents and the selector switch ere mounted
the ground supply source of wrong polarity: for this mzrpoae on the generator control panel at the rader operator's station
the relay is provided with s selenium valve, ’ . (See Fig.8)- .

In case of wrong polarity of the ground power SHPPIY pdditionally installed on the radar. operator's generator
.source this relay operates to open normally_ closed contacts 1. cu‘ntrol panel is e voltmeter, type B-1, specially u_sed for .
2 and thereby de-energizes the winding of contactor 32 which normal supply circuit voltage measurements,
does not allow to connect ‘the graund power supply source to - :

‘the aircraft mains. .

‘Relays 39, 4C and 32 (Fig.Q) are 1nstalled in the stors, . . - 2. A.C. PCWIR QOUZRCES

battery junction box (Pig.l#)

For A.C, supply the aircraft 18 eqnipped with two invertoru,
type NM0-4500; one of the inverters is operating, and the
""" other is standby. The inverters sre engaged aepu‘ntely.

The inverter, type N0-4500, (Fir.15) consists of & D.C.
motor andani.C, single-phaae synchronous generetor which are
encased in a common housing.: ) .

The motor 1s of six-pole type, uth mixed excitation and
tiree commutating poles.

The synchronous generator has six fixed poles and . rotary

To ei’fect control over the opération of the power sourcet
(to-check the intensity of current they produce) and to check
the circuits for continuity and for shorting-free operationm,
. the electrical syéte_m is provided with five emmeters. Four
- N emmetérs 36; type A-3, with the scale range of 100-C-10CO 4
are connected to- th
o the generator circults, while th_e fifth armature with two slip rings for 2.C. current commitation.
ammeter 30, type A-2, with the scale range of 50-(=5(C A is .
The N0-4500 inverter set includes a carbon voltage
connected to the aircreft battery and ground power supply
otrouit. R regulator, type P-52B, end a rheostat, type PC-4M, :
The inverter control elements, but the voltaae regulator
and the voltage control rheostat, are housed in a box mounted
on the inverter unit frame. Ir addition the tox mownts a radlo
filter whican lncalizes ihe radlo intérfercnce produced by the
: opersting units.
The inverter voltage ic utabnized automsticluy by &

The above ammeters are prov_ided with extension shunts & -
and 29 located on the engine nacelle distritution pancls and '
in the storege battery jJunction box. :

Provided for"control,over the electric system power
supply sources 1s voltmeter 38 of B-1 type rated for 30 V;
this voltneter can he eormac.ted, with the ald of selector . magnetic emplifier which controla the winding of the carbon
switch 24 of 46 +type to ‘each of the four genorators, to voltage regulator.
the noml power supply oireuit or to the emergency suppl‘v - Frequency stal: ilization is also eftected ty thoe’ na@otio
oireult, ‘ smplifier which fceds the motor shunt field winding which
in this case 1s called the control winding.

Hounted on the inverter shaft on the side opposits to
the fan is a centrifugal change-over switch which provents
Tacing and which disconnects the inverter ac soon es it reaches
8 speed of 97CC +#3(G r.p.m. and automatically engeges the

then the normal supply duty .is used in the flight, the
voltmeter should be comnected to the normal supply circuit,
and when the oumergency duty is used, the voltmeter should be
oonnected to the emergehcy supply circuit.
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' ‘ Lo ' . 1tude . inverter may be
standty inverter. The inverter disconnected ty the centrifug whon used at altitudes up to 15,000 m. the inverter may |

ewitch can e engaged repeatedly only wpon pressing the operated with 1C per cent current overloeds during 5 minutes in

return tutton which places the change-over switch clements fevery operating hour. -

their initial position. In both cases described atove the output voltege ocan bte
The inverter is designed for operation with single-wire brought to its rauted value by'apereting th‘f voltege level

power supply systems. The minus points of the main D.C. cirmcontrol rheostat, . ’

ave comnected to the inverter frame. . e N0-4500 inverters operate in set with P:i:nncarbon_
The voltsgé regulator, type P-25B (Fig.16),1s mounted ' voltage regulaj:ors which are used for ,thcirvre_gul on. .
separately on a shock panel. : The inverters together with the voltage regulators are

. } .
The rheostet, type PC-4M, which controls the A.C. voltyinstalled in the non-pressurized section of ::e ﬁ;:inham the
supplied by the inverter to the aircraft mains is mounted on hetween frames Nos 17 - 19, the standby 1nvethcr m‘,ﬁud o
the radar operator's generator .control panel (See Fig.8). port side, and the operating generator - on the s [ .
‘ - C For the A,C. power distritution diagran sce Fig.17.

Nain Technicel Deta of Tnverter; Wpo 04500

vasesscsse .o RS

Connection of A.C, Power Sources

Rated power, A.C. supply, at power ' . . . The 1mrerters,' type NO-4500, are cqntrolled from the
£8CtOr 0 0.9 eesasncsssonssesasaes 4500 VA generator control panel with the aid of a chenge-over switeh,
Rated voltage 0f A.C, SUDPLY secessvess 115 V type 3IMH~45, which prevents gimultancous connection of both
Rated frequency of A.C, power Supply .« l_l("O 19 1528 limmrterg, o o . .
Number 0f phadeB sescecessscrcssvecrsse ONE ) ' fhe operating inverter is fed with direct current through
Current consumed from D.C. power supply not over 280 A the storsge battery junction tox from the normel supply -
Rated current of A,C. SUpPly eececceses 39.1 A ’ circuit, while the standby inverter 1s fed with direot ourrent

COOLING covcscsvvnssnconasssss

seoes Belf-ventileted _through the duel supply clrcuit junction tox (mounted at frame

Operational altitude renge eeese up to 15,000 m. No.17) from the @ual supply tus ,bai" o e "
SPeed eeresrcrsacrnenaces essssse 8000 Topams " Por the schematic circuit disgrem of A.C. supply sources '
Mode 0f OpPeTation sessessecsssessassess CONtinuous . - see Pig.d8.. B I - v
Weight with P-25B voltage regulator . . . . - ) When 311!13'-_45 chenge-over switch is placed to OPERATING

ANOIUBAYE: veveosesencsasssssssenssse N0t moTe than 47 kg  (PABOWMH), current 1 supplied through the normally closed

With the supply voltage fluctuating from 24,3 to contacts of the contrifugal change-over switch, type I, ”.
29.7 V, the load current altering from zero to the rated the winding of the contactor located inside the operating
value, and the emtiont temperature changing within plus 50° inverter and corinected to ‘the plus supply line. The minus

thro! the
4o minus 60°C, the gemerator owtput voltage should not diffd cireuit of the coil of this contactor is tlocked ugh

; ¢ K impossible
from the rated value by more than +4%, and the frequemay - ; Foiet of cerbon voltage regulator 9 to make 1t imp 258
. +7% . - = ! for the inverter to be started with voltage regulator P:
by more than 58° - . . i 1 ‘
: e T . : : ! disconnected. L .

4
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Simultaneously with the current fed to the operating . . : . . -
inverter contactor coil,voltasge is also applied through the In case of & lower-than-normel freq y the freq y
normally closed contacts of the Ul change-over switch to the ,optrol procedure will te a Teverse one. ) '
field winding of contactor 2 (type K=507]) which connects Automatic stebilization of the generator voltage 1o
imverter 1 to the A.C. malns. The working winding of the  effected by the magnetic emplifier, fype 0-12-25, which
seoond contactor which is connected to the minus oupply ciremgontrols the winding of voltage regulator 9 (type P-25B). 7The
of the inverter motor is closed to the moior terminsls througigtsbility transformer, type TC-11, prevents clapping of the
a speclel resistor which is used to control the actuating voltege regulator carbon pile during transicnt proc¢esses.
voltage of this contactor. When the contacts of the first’ voltage 1s controlled by changing the inductive Teact-
contactor (connected to the minus supply circuit of the motor)ance of the amplifier through its magnetiza’ﬂon with the
.get closed, the 1nv9rter is eonnc‘cted, to the aircraft elec >re5u1tant f£lux crested bty the magnetizatlon and neutralizing )
mains through e starting resistor, typc IIC, which limits munaings. : L I ) o
Btar'kirgs current of the motor. The second contactor Ly-passes, . In case of a lower-then-normal voltege of the generator
(ohunte) starting resistor 1IC as soon as the é‘onnter-elcctroitm flux produced by the collective action of these windings
motive force of the motor reaches 16 to 18 V. ) w111 be weakened, and the reactance of the magnetlo ampl_ifiel‘
The generator f£ield winding is commected to the plus iwill be increased,which will rosult in deoreascd ouirent 1n )
. supply 1line next to the first contactor. The other end of the! the working winding of voltage regulator 9. Plunged by the
S winding is connected to the minus supply line through the ljspring the carbon pile will bte compressed, and the voltage
carbon pile of voltage réegulator 9. . ’ : will go up. In case of a higher-than'-nomal voltage the control
) The inverter frequency is stabilized autometically Ly th{ process 1s the reversel of that desoribed above. B
-magnetic amplifier, type 70-26=170, - by way of current contnl To supply the elrcreft meins with alternating current on
in the control winding of the motor. If the inverter current | the ground, the noscwheel well in the fuselage, sterboardy st
frequency ‘increases due to an'increased voltage in the aircre} frame No.16, is provided with an A.C. ground power supply .
maine or deoreased londing, the current in the neutralizationl junction box with a two-pin plug comector, type HP28M2Ku?.
winding will be decreased due to the fact that the inverter | 7he A.C. ground supply i controlled with the sid of
frequency approaches the resonance frequency of the circuit, { switch 5 (type B-45) mounted on the generator control panel.
while the current of the megnetization winding will not te | When closed, the switch actuates K-S0l relay 2 which oonnects
altered (in case of decreased load) or will increase (1in case! the ground supply to the A.C. circult of the aircraft. ’
of increased voltage in the eircraft mains). Under these . Cut additionslly into the K-SOJl  contaotor control olrouit
conditions due to opposite connection of the discussed wind-' 18 ground supply tlocking relay 6 (type Pl-2) which breaks the
~ ings the rosultant flux of the core w11l be intensificd which control circuit of thre K-501 -contactor &t the momend when ohe
will result in increased saturation of the emplifier end in of the aircraft [0-4500 inverters (operating or standby) is
reduced induotive reactance of the amplifier. As a result, | engaged. : : .

the ourrent flowing in the motor control winding will be The contactor, type K=S0A, and the relay, type -2,
inoreased to cut down the motor speed and to reduce the ‘1 are mounted in the cround A.C. supply Junction box.

. inverter frequency. -

S Do gipo g e e
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For c¢ontrol over. t}n LT, voltage of 115" V, tre redar
operetor's generator control penel (Sce Fig.8) mounts a
ferrodynamic voltmeter, type Bv=150,

_ Section 3 i
ELECTRIC POUER CONSUNERS }

|

'I.'ho electric system of the fire—fightin(, equipment !
(Pig.19) ensures eutomatic and manurl control of power supplf
to the fire cocks which, upon acturtion, fulfil thé follow
funotionss ’-'i

- initiate the power Bupply to. dischuree the (:02 bottle

~ connect the line ru.nning from the CCy bottles with th
eireraft compartment in which fire has troken out, i

The system inoorporates the following unitc:

1. ZLI')CTRIC SY..;TEL( VF FIRE—FIG}'TIHG "UIPI.IENT

1. Two fire cock units with three cocks 3 in each uri:lt.‘

2. Twenty eight overheat warning wnits 7 which produce |
alarm signels in case fire breaks out in ¢loce proximity to
then,

3., Six "Jutton lamps 4 which provide fire warning and
also serve as fire oock menual ‘engagement switches,

4. Pll=2 relay 2 which tlocks the squit actuation
oirouits in the dincharge tonnets of the €, Lottles,

5. Button 1 (type 5K) which actuates the npere 002
bottles,

6. Two electromagnetic air valves 0 to close the vent111
tion shutters of the undercowl 8space, J

7. Squits G in the discharge bonncts of the €Oy Lottl

8. Switoh 5 (type 2B-45). : E

The system functions as follows: i

Closure of 2B-45 awitch 5 mountcd on the fuel control I
panel ‘prepares the system for operation. The switch olosed,

+
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voliage 15 supplicd fron the A3C-15 cireuit breaker to 311
‘the overheat werning \mlts, the buttons of the tutton lemps
jand .the fire cocke. The eyéten can be aotusted cither automa-
‘tically or manually. '

Jutometic engeigement 15 effected by overheat warning
units 7 (type Th). Due to the fact that the aireraft is

,étrueturally divided ints six firc-isolated scctions, £ll the

overheet warning units (fire warning units) are.errenged in
six groups. Dach fire- 1solated section is provided with &4 -
to 8 overheat wa:rnin_, unita.

The overheet warming unit, type Tl{ (Fig.20) 13 pmg-
tnllic dlephregm 1 as soon as the ambient temperatu?e Tises
to 14C = 17¢°C the diephragm cambers to interconnect ceantral
contact 3 and side contact 2 oi‘ the wnit. )

Note: The system 13 wired so that the closinc ot swito!§ .
-2B-45 applies yoltago to the centrel contact of
the overheat warning unit.

The centfal énd side contacts of each werning unit mata;-
led in the same sectlon are connected in parallelj therefore,
operation of any overheat warning unit of a partiocular neotion
is sufficient for actuation of all the fire cocks, Through )
the contacts of the nctuated warning unit voltage ip supplied
to the fire warning light (the button lemp, see rig.el) and
to the electro-ragnet of the fire cock.

Mounted in the top part of the button lamp 13 lamp
holder 2 for the warning light provided with a red 1ight
i f1lter, and the bYottom part of the asiembly is button 3
(type 204K), The lanp holder can e moved along the assombly
axis, so when pressure is exerted to 1ts filter, 1t }l
depressed to enpepse the button. A1l the ‘button 1a.mpa are
nounted on the fuel control panel. )

" Each fire cock '3 (See 71:,19) conrints of a va1ve, eleotro-

magnet with the engasing and holdin[, windingn end of two
nlcrunltchor.

03066R000300050001-2"
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result of Which the valve remains open due to the action of
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off will rcpeatedly' prepare the systen for operation

4f 1t hac been used once in Tlight, with exhaustion
of only one pelr of CCp botties. .

VOLEBED +ssssernesnnsionssnsssssnsinsanns 27V 4103
Current consumeds . - :
at engagement sevescvecvoce ees not over 6 to 7 A 1¢£ in case of tire the system fails to operate

when engeged ceeeceesccscesens eoe 003 to 0.4 A 313y, 3t oen be hend—operated. For hand conirol 1t 18 neces=
: u £ the covrresponding'aircrstt

oni are -connected in parallel .

due to which

automati-~

The contacts of - the ‘butt
ts of, the overheat warning units, )
tes in .an exactly the same manner as when

7. ks the ‘electromagnet 18 energized, currex;f is applied pction.
f4irst --to engalging winding B which ensures reliable valve jth the contac
opening to conhect the line Tunuing from the CC, bottles to he system opera :
the corresponding section of the aircraft. Vhen the valve lsctueted autonatically.
opened fully, the cock microswitches operate to do the fol- Whep the englne nace
lowing: -~ . ctuated or when the button lemp. conn

- opening of. the engeging winding .supply ciréuit ‘aa a ection is depressed, engrgiged in ad

1ie overheat warning units ‘are
ccted to the airersft
altion to the fire cook

ret : . .
— electromagnetic air valve Brwhich,suppneu compressed

holding winding¥"3 .
o close the ventiletlon shutters of the undercowl spacej

- blocking of the holding winding suppiy circuit as a 17 t :
result of which the valve remains open even in case the conm- - the engine clectric eguipment systemj .due to this, with.

tacts of the actuated overhieat warning unlt get accidentallyhe throttle control lever in the STCP (CT0) position, the
openy s " s \ompressor airblom-cft band 1s closed. . .

- current supply to PI-2 relay 2 which, in its turny - :
will apply current to squib 6 in the discharge bonnets of th 2. CIRCULTRY OF FUEL SHUT-OIF AUD CROSS-FEED VALVES

€0, bottles. From these bottles the cerbon dioxide will pass ‘ AND OF INERT GAS SYSTIM . '
via the open valve of the actuated fire cock into the coxres ' )

ing airoraft section to extinguish the fire. he electric system ensures opening and closing of the

The second pair of €0, bottles is actuated manually wiifuel shut-off valves installed in the main fuel supply line
the ald of button 1 on the fuel control panel if by the nop-Jelivering fuel to all the tenk groups of the respective
1t is depressed the Pll-2 relay (Ref.No.2, Fig.19) is olose:Pngine, and of the cross—feed valve which intercomneots the
4.0. when at least one fire cock is open. . . main fuel supply lines of both enginesj the eclectric systenm
y 4 closed posi=

The relay, type Pi-2, iz also mounted on the fuel plso provides for signalization of the open an
oontrol panel. S . +tions of the fuel shut=off valves and opening of the ‘inert

Yot . . . ’ €as bottles. :
ote: Due to the faot that when engaged the fire ocock The electric eircuit (Flc.‘&) com‘priaoﬂl'l

bloo A ‘

. ks 1ts own supply oircuit with t}‘:e micro=- 1. Flectric ectuators 5 and 14, type W3K~2, of the fuel
switohoo, the fire cock can bo disengeged only shutsoff and croes-feed valveo ’ R '
s by. turning 2B-45 s_w:lto%x 2 off. Placing the switeh 2. Change-gver switches 1 and 3, type M-45, for valve ’

2.
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3., Signal 1ights 2 (type CJ[[L—SI) which indicate the
open position of the fuel shut—off valves, E

4. 3quidbe 15 in the inert gas bottle discharge bonnets,

5. Switch 4 (typo B=-45) which engages the squibs,.

The fuel shut-off and cross-fced valves are closed or
opened by corresponding settings of their change-ovor switoly
‘'mounted on the fuel ocontrol panel. :

) With one of the switches closed, voltage 15 applied
through an A3C-5 ecircuit treaker to one of the windings of
the D.C, serics-wound revercible electric motor of the M3K=2
actuator of the corresponding velve. For the ireneral view
of the U3K=2 . actuator sec Fig.23.- ‘

The electric motor drives the output shaft ‘throuch
planetary reduction unit elements B, 10 nnd 12 (See Fig.22),

rllnir.n.'.r't.:g)'u}{.gt‘z}'?ata of ActuatorI &‘ype HBK-Z
Gperating voltape range ... .v. sessserseas 23._1; 2. 28.6 V
Rated thrurt seeeevsevesseissennsnssesss 2.5 kgm
Current required . over 3,3 A
futput shaft rotation angle ......svsese not maller than 95

The fuel shut-off valve open pocition signal lights axe

‘mounted on the fuel control pancl unlike the other nignal

lights of the pancl they nre mounted ro that it is possible

to éffoct théir dimmer c'bntro‘l without opening the face boar -

of "the pnnel. fhic is done’ no- becaune ‘the atove nbhts are
used to indicate ‘to.the pilote only bLefore tha take-off
that the valves are opon..

Cloning nwitch 4 provided on “the fuel control panel
simultancously dirchargec all the inert gas btottles; the
bottles are dincharged when the ni.'«'rnft enters on anti-air
eraft ﬂrc-dangorouu sone.

‘< 81 -

3. FLAP CINTROL

The flaps are externded :nd rotracted by means of an
electric systen; the flap contrsl is cffected remotely, from
the statiorns of the pilot :nd co-pilot with tlhe 81d of an
clectric actuetor, type MII3-3M  (Fir.24).

The electric actuator, type MM3-3M, consists of two
jdentical series-wound revercitle motore (top motor No.2 and
rottom motor No.l) which toth drive onc reduction unit rotat-
ing the driving shaft of the flap control mechanism.

The planetéry-typc reduction unit of the actuator 1o

provided with a differential end mrkes 1t poosible to retract .
or extend the flaps with only one cleciric motor of the
actuator in case.of fajlure of the other.

TFor the current required to drive the actr-tor motors,
as well as for the flap retraction and; extencion time seo

.the Table below.

. Naximum current Maximum operation
Actuator required, A time, seaq.
Uty | with both | with one |with both | with one
notars motor motors motor
Extension 155 8n 25 50
Retraction L1560 - -85 25 - 50

The actuator, type MI3=34, in inctalled in the bomb
bay.above the port ride wing, The electric motore are
engaged by contactors, type K-250 (T1g.25), which are mountod
in the flap control junction box (Fig.26); top electric
motor No.2 1s connected to the bug tar rupplied from the hma, .
type Wi-150, installed in the left duel supply circuit Juno-
tion tox. Bottom clertric motor No.l is fed through the -UN-150
fuse mounted in the ri,kt junction Lox of the dual cupply .
eircuit (the tox ‘is inctalled in the lom: Lay ‘at frame Ho.42),-
The electric motors of the !MI3-3M actuator are cngaged:

ty the limit mitchos, the ‘:}'J!-ll, installed on the ﬂap -
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control driving cheft, as soon as tke flaps reech one °f thelr

extreme positions.

The MKB~1l limit switch‘ mechanism ic designed for closing

the electric circuits after the riechonism output shaft turnn
a certain predetermined number of revolutions, The operating
moment of each 1imit switch 1is edjusted according to the
existing operation instructions aut};orizéd'fqr the aircraft,
model TY-16. ~The flaps can be controlled toth by the pilot
end the co-pilot with the aid of the chenge—over switches
installed on the engine control panels. : }

In order to prevent such a situation when one of  the
pllots engages the flaps for exterisipn while the other
initiates their retraction (which may result in failure of
the MM3-34 actuator), the pilot's change-over switch is
blocked from the co-pilot's switch by means of 2 Pli-2 reley
in such a way thet the co-pilct cen operate the flaps only

when the pilot's change-over switeh 1s .in the neutral positm'

(See the Diegram, Fig.25).

The relay, type PI-2, ‘1s mounted on the left-hsnd engim
control penel. The chenge-over switch at the co-pllot's stath

18 of a puch type; Wwhen released, 1t returns to the neutral
position. ’ : :

Fach of the Hl3-3M ectuator electric mctors hes its cel!

contained control circuit protected ty an A3C-5 circuit
breaker. The circuit breekers are installed on the circult
breaker pancl of the pilot. ° - .

The power circults of the li3=3 actuetors end of thedr

control systems are fed from the dual supply bus tare.
¥ith chenge~over switch 13 (type 3Uiil-45) pleced for
flap extension (Bil/UZHL) position, power is epplied (See
the Diagrem, I'ig.25) through the closed contects of MKB-11
mechanism 1imit switches 10 to the field windings of K-25C

contaotors 8 and 14, The contactors opcraté to_engage elecir

motors Nos 1 and 2 of the HI3-3! actustor for flap extensics .

As soon as the change-over switch is placed Zor flap

extension or retraction, voltage is applicd to the field winé

- 83 -

jop of tlocking relay 12 (%ype PlI-¢) which operates to treak
the flap cortrol cireuit sperated from pus -type change=-over
cwitch 11, type 2M-20, instelled ot the co-pllos's atation. -

Therefore, with chzr e-aver switeh 13 closed, it 1s '
impossitle to effect flep contral from chsnge-over switch 11.

After the flaps are extem’:ci +hrough the required angle,
(the position of the flaps is indieczted Ly y_sn-lw flop posi-
tion irdicators 16), swiich 13 must be cet to the neuiral

(oFP position). The ficld windings of contactors 8 and 14

will be de-energized, and tl-e contactors will disconnect the.
two. electric motors of the MNiI3-3M actuators. -
with the flaps being in their extreme posiﬁona, the
electric motors of the sctuator ere disconnected by MKB-11
1limit switches 1C which break the field circuits of contaot-
ors 8 and 14 or 9 and 15 when thc flaps are either in the
£ull DOWE or in the full UP positions irrespective of the
positions of change-over switches 13 and 11. The flaps are
retracted in 8 similar wey, tut K-25C contactore 9 and 15 mre
éptuated to engage the electric motors for flap retraction. )
The fleps cen be controlled from change-over switeh 11
only with switch 13 being in the neutral position; the contrel
procedure is identical to that witk use of change-over
switch 13. : C -

Main Teckniced Deta of Actuator, Type MI3-3M '

e wo-motor Cne-motor
oS Description operation operntion
1 2 3. 4
1 |Rated voltage ' 27> v 27 v
2 |cperating voltase 24,3 40 20,7 V| 2443 9 29,7 V
range : ) |
3 |Rated thruct sutput 10 kg-n | 17 ¥3-m
4 |Keximum thrust 15 kg-m - 15 ¥g-m
sutpus R ) .

" Approved For Release 2004/011
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2 3 _ T P o T “lgp_;gui‘iog Indicator, Type ¥3ﬂ=-¢l7
5 | Rated ourrent, meximum | 190 A . .. Jwosn . At teke—off the landing flaps a)*ould e 19° to 23 LoV
6 . | Baximum current i 250 A o l1es A 1t 1anding the flaps are lect:down through 35° 41°, Por control
7 |Mechanism output shaft . ' | 240 r.p.m. 120 r.p.m. ‘m;- the flap exiension angle the aircraft is provided witlj.
speed at rated voltage L ) £1ap position indicator, type Y347  7he instrument set
and rated thrust condi- ’ ) : . consists of one transmitter and two ‘indicators, type YBH-‘W.
tions, min. i : The tramsmitter is installed on the .IGZP-2’ limit ::wltch Cire e
8 '| Kode of operation ot oo :lnterm:lt tent: ‘mechanism mounted on the flep trems snission shoft, The 1ndicatorn ;
actuator - : gre connected in parallel and installed on-the instrument
. (a) in two-motor operation: the output ahaft rotates poards of the pilots. The instrument is fed from the dual )
. . counter~clookwise (at rated voltage and rated thrust) - power supply bus ber (See Tig.25) and is provided with e cir-

during 3C seconds, then féllows e 5-sec. interval, and cult breaker, type A3C-2, which is instvncd on the pilot's
the shaft starts into clockwise rotetion (under the sems . cipcuit breaker control pancl.

operating conditions) which lasts-30 seconds, with a ner The operztion of the flep position indicator is based on
S-gec. pause to follow. The number of such operation the employment of a ring rheostat connected to a8 thx-ee-phase
) oycles 1s 5, then follows complete cooling; pemnent—magnet-type ratiometer.
- : . (b) in one-motor operation: the output shzft rotates . :
counter~olockwise (under rated voltage and rated thrust . hj?%l:l.?(3?]:???5}}.P?‘E?-gf.y.Sn“t?..Igffmeef‘

conditions) during 60 seconds, then follows a 10-sec.
break, and the shaft starts into clockwise rotation
(under the same operating conditions) which lasts for
60 seconds, with a new 10-sec. pause. The number of Buch
operating oyoles is 2, after which follows complete
cooling.

9 ) Ieight of amotuator - not over 43 kg.

Note: The direction of the output sheft rotation ic de- -
ternined from the side of the larger diameter of

VOLEAEE veveennrnsnasnsoncnnsonernssnanns 27 32,7 ¥

{perating amtient alr tempersture renge .. from plua 50°C to
. minus o_(‘ ¢

Remote transmission eXTOF :eessesessscssss $2°

Power consumed 'by' £ull Set eesessssse-seacs not in excose of 5 \i

Current required by transmitter'....v....v._. not over 0.1 A

_ the snguler transmission system. Counter—clockwise 4. TRIN TT coNTROL
’ 'rotltion of the shaft corresponds to flap extensis The trim tabs of the aircraft arc controlled elecn'lonl-
while olockwise rotation ocorresponds to flap 1y. A1l the trim ted actuators are fed from the normal power:
rotrautiou.

Supply tus bar of the pilot's circuit *renker control panel
end are protected with A3C-5 circuit trenkers.

—Approved For Release 2004/01/ EDP78 -03‘066ROQQ30905900'1-_2 R
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idleron Trim Tab Control

The aileren trim tabs ere controlled by two actuators,
type MNI-1000A-60, mounted on the left and right aileroms.

The actuetor, type HL-100A-60 (P1g.27),1s designed for-
ectuation units and mechanisms performing motions of transla-
tion, the rated thrust being up to 100 kg. L

The actuator construction employs a two-pole D.C. revers.
ible electric motor, type A-4TH, with series excitation and
an electromagnetic brake clutch. .

The stroke length of the actuator stem screw equals
6O mm. Mounted inside the actuator (Fig.28) ere: two limlt
switches 7, one blocking contact 6 to synchronize the neutral
position of the actueting screw;‘ the blocking. contact of the
left aileron trim tat actuator is connected with white signal
light 9, and the blocking contact of the right aileron trim
‘tab actuator is comnected with white signal light 18.. Blocking
contact 6 operate., (to close the contPcts) unly when the
allerons sre neutrel, B

The electric ectuators of the aileron trim tebs are con-
trolled with the aid of push-type 2NIH-?0 ~change-over
switches 12 nounted on the trim teb control stations of the
pilot (F1g.29) and co-pilot. Closure of one of chauge-over
switches 12 engages both }M-100A<60 actuators in operation;
the actuators function as follows : when one actuator defleots
ite trim tab down, the other deflects Ats reepeotive tr:l.m tab
u]rla.rd.

The neutral pcsition of the aileron trim tabs 15 1ndi-
cated by white light 18, type CI[-51,
instrument panel (Fig.28).

Installed in the top section between frames Nos 9 and 10
* for pre~flight neutral positioning of the aileron trim tabs
is an aileron trim tab synchronization station (Fig.3C).
Mounted on the station is push-type ohange-over switch 11
(type NH-45, see rig.28) which is connected to the control ;
circult or the left an.eron trim teb actuator end to the o

1

4installed on the piloty

- Rated ourrent required .

i Rated stem load ...
" Maximum 8tem 1088 cinieivsirsensonssnasess 150 kg

L E-C-R-E-T
. Approved For Release 7004/01/16 CIA-RDP78
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oircuit of white CJil=51 signel light 9 which indicates the
peutral position of the actuator.

The station 1s provided with a cover; when the cover 1is
closed, ¥B-6-1 tlocking contact 1C dlsoonnects light 9.

Rudder Trim Tab Control

The rudder trim tat is controlled bty mcans of an electric-
sctuator, type LTI-100A-36, which is installed in the rudder
and 1s connected to the trim tab throukh a linkege system.

The stroke length of the stem screw of  the !-100A-36 actuator
equals 36 mm. .

Mounted inside the actuator are two 1imit switches whioh
restrict the stroke length of the screw, and one bloocking oo_n-
tact to synchronize the neutral position of the actuating
screw; the contact 1s connected with 2 signal light. The
internal system of the  iili~100A=36 actuator 1 similar to that
of the actuator, type MI-10CA-GO (presented in Fig.28).

The rudder trim tab 15 controlled by means of push-type
change-over switches 13 (type lifi~45) whioch are installed on
the trim tab control stations of the pilot and co-pilot and

. ave conmeoted in parallel. The pilot's instrument panel oarries
. white C7l~51

light 17 which indicates the neutral maltion of
the trim tlb.

Basie Teehnical Data ot ldﬂ—'lOOA Aetuatorl

secrae sescssese

'Bnted voltage R A T T T PP, 27 v

eeveaes 2803 £0 20,7 ¥
creesr 1354 . -
cores LB A

ees 100 kg

Cperating voltage range .....

Haximum ourrent .vesvececoss

3066R000300050001-2:"




" elevator trim tabs. . :. .

"ors mounted on the manual contrel hendwheels.

_Mode ‘of operation .e...

RN o 3
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Tlevator_Trim Tab Control

The elevetor trim tabs are controlled by means of an
electric actuator, type YI-11 (Fig.31l),mounted in the non- ,
pressurized section of the fuselage at frame No.69. The ¥I-§
actuator revolves the ceble drum, thus changing the positiun‘
of the elevetor trim tabs through 2 cable system. The travelg
of the YT-11 actuator ic restricted by two DK-2-141B limit .
switches 16 which are linked to the trim tab control cablas.i

fhe actuator is controlled from push-type MH-45M chang,
over switches 15 mounted on the spokes of the pilots' contrql'
wheels end are connected in perallel.

The actuetor, type YT;-11, is provided wlth eleotromagq
oliteh 24 with a cdble drum; it 1= engaged only when the tria
tabs are controlled electrically. In the interim the cable
drum 1s disengaged from the YI-11 actuator and cen be drivey
by the cables running from elevator trim tab control hand-
wheels; these provicions ensure reliable control of the

Mownted on the side wall of the fuel control board for
emergency disconnection of the trim tsb electric control
nystem 18 cwitch 14 (type B-45) which makes it possible to
aisdonnect the YI-11 ectuotor power supply in casc of feeder
failure. ‘ '

' The elevator trin tabs have mechanical position indicats

tiedn Technoal Data of JI-LI iotuater

Ratod VOlteEe «resecsasasvenss eeeense 26V ) ]
Operating VOltAgE TANEE seessssesnsssscons 23.4 to 28,6 V
Rated shaft thrust (output thrust) .ee.... 180 kg-cm

Maximum shaft thrust ceceesessccsscscorsse 260 kg-om

output sheft speed at nominal voltage «iss 7 T.DPeDe :101
Ciu‘rent requircd at rated LhTUSt eeesesees DOt OVEr 2.8 A
Current required at maximum thrust ceesee. not over 3.3 4
' tesessesssessenss Intermittent

o et ha 0
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5. LANDINS GA'R WaRCING AND 4AlL SKID CONTROL

e lending geor 15 extended and retracted with the ald
of hydraulic unitc and therefore they are not to be desoribed
in the present Seetiond, oL

The landing gear position warning system usee CHI-51
signal lights (ved lights for the L.G. retracted position and
sreen lights fox the L.G. extended position) mounted on the
piddle electric control board of the pllots: three green=
screened and thrae red-screened lights.

Employed a6 L.C. resitlon transmitters are limit switches,
type BE-44, mounted in the wells-of the corresponding L.G.
lege. ) ) ) .
The signal lights. (Fig.32) are fed from the dual supply

: bus bar through en 43C-2 ecircult vreaker installed on the

pilot's circuit-traeker control panel.
Tail Ck:d Control

The resraction end exicnsion of the tall gkid are gontroly
led by an elcciric actuator, type Z.1_ﬂ-250. : )

The MI~250 netuainr *s Qesigned for control of units
and mechenisrs per<orming motions of tramslationm, the ‘sten
(operating rod) load not exceeding 250 kg. [

Used in the actua*or 1s a two=pole D.C. geries-excited
reversidble motor, “ype 1~257, with electromagnetio brake
clutch which serves to Teiuce the inertia travel of the
aotuator sten. : - .

For the reversing action the motor 13 provided with two
self-contained field windings.located at the opposite poles.

" e MM-250 actuator is controlled sutomatically depend=
ing on the position of the nocewheel legs As the nosewheel

25X1

leg 18 being extsnded (See tho Diagram, Fig.32), BK-44 limit =~ -

ewitch 8 mounted on the nosewheel leg shock strut operates.
to engage M-250 actuator 9 for tail skid extension.

-RDP78-03066R000300050001-2
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The tail sikid retrection 1 carried out efter complete

retraction of the nosewheel leg, 1.c. when limit switch 8 1s |

re-set to erigage the UM-250 actuator for L.G. nosewheel leg |

retraction. With the tail skid being in the extreme positiom; .

the MII-250 aotuator is disengaged by meens of 1imit switches

The system ensures almost simultaneous extension of the
L.G. nosewheel leg and tail skid. Te retraction is performed
in succession, i.e. the Mli=250 actustor is engaged for tail ,

skid retraction only efter tha'ianding gear nosewheel leg is | .
.fully ‘retracted. ; ' !

Retraoted position of the tall skid 1s 1ndicated by tha
1ighting of two green CH~51 1ights 7 provided on the
electric control boards at the stations of the. tail cannon
operator and radio-and-cannon operator. When these lights are
on, this means clea:ra.nce for operetion of the lower cannon
mount,

The electrio actuator, type Ml-250, 18 fed from the
normal power supply bus bar through a delayed-action :tuae,
type Ml=5, located in the dual supply circult junction box
mounted on the port side at :trame No.l7.

i

in Technical Pata of MI-250 actuator

R R Y I R R N N R R T R R X N R )

Reted voltnse LR R R X TR TR P 26 v .
o 23.4 to 28,6 V oy
Rated 1084 sscosesoserrsescassessrcs 250 kg ) ‘
Maximum. 1084 seeveesens 375 kg
Stem stroke length .ese 180 *1 mm
Stem 8peCd cesessecscnssnssscsscsses 6 mm por seoond i
Current requireds . . '
at nominal 1088 cssesessssesssses MOt OVOXr 3 A
at maxioum 1083 seessssesscsssess NOt OVEr 3.5 A
Weight 0f QOtUBLOr cvosvsesssssssses NOt 1n excess of 4.2 1§
Kode of 0POTAtION sesscesseassesesss intermittent: continuod
i ) extension and retractis
operation followed by j

o

_91-

a8 1l-oin. dreak. the

" number of cuch cycles 1ie. 5.
The intervel after - ’
5 cycles - at least 1 hour

6. F!I)RAUIIC SYbTEL CONY HOi

~ The hyd:raulic systen eleotric control is antomatic. The
pressure selector, type NIM3-150, 1s designed for control
and indication of the - ‘pressure of the hydraulie syctem mixture,
The hydraulic mixture it delivered by an clectrically operated
hydraulic pump, type Hi=r®.  (Fig.33),which is e hydraulio ..
unit combining a gear pump and a drive, 2 D.C, eleotric motor)
type 14500, ~ with compound exoitation. .

If the pressure in the main hydraulic cystem drops below
the tolerated level, the HH-29 hydraulic pump ic cutomutically
engaged for mixture dc) 1very by means of the l'llz,.!S-—lSO pressure
selector.

The elec‘..z'icpny operated ‘*.ydreulic punp (“13.3!0) ia set.
in operation by K<4#00] -contactor 6 the field winding of
which can be closed either through Pli=2 intermcdiste reluy 5
connected to I[flid-150 pressure sclector 1, or through pushe
type switch 7 (type BL-45H). Thus in case thc automatic syotem
falls the hydreulic pump cen be engaged by pressing HYDRAULIC
FYSTEM BOOST PUMPING (TOZiAUR: I'JPOCYCI' ") push-type cwitoh
BH=45M mounted or the middle control panel of the pilots.

In case of :ero.or lowcr—t}*an-rated prescure in the main
hydraulic system contacts B and T (tee the' Dingrem, T18.34)
will be closed, and red CJil-51 sigmel 1lipght on the middle
electric control board will flash up. Contacts A and L, out
into the field circuit of =2 a_uxilin.ry relay 5 will 'ba
open.

As ;oon a8 the pressure in u}.e }gdrnulic syftem reaches
30 kg/en® which happens by eng: ¢ing the hydreulic punp with
the 81d of BH-45M push-type cwitch 7, contects A mnd b
close the fleld circuit of Dli-2 relay 5 which operates

S g R L
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to cloBe the field circuit of K-‘i»OOH contactor 6 which i:
engages ‘HU~29 hydraulic pump 8. The pressure in the systen ;
begins to’ increase (as ‘soon as the hydraulie system Ppressure
reaches 30 kg/cmz, BH-45M switch 7 gets open, and further
control of the hydraulic pnmp 1s effected through the pressey
selector, type. NIM3-150).

hen the pressure rises to 100 kg/cm » 6ontactﬂ Band T
open.end signal light 3 goes out to indicate the minimum w
ing presswre in the hydreulic system. .

When a’ pressu.re of 120 kg/cm2 18 reached, .contacts ]
and E open, the circuit of contacts A and B remaining o].oi
The hydraulio pump continues 1ts operation.

1
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At & pressurc drop telow 13¢ kg/cm?, the contacts will
close and the signal light will flash up to indicate that the .
pressure in the energency hydraullc system has reeched its

minimum value. The pressure selector, type IIM3~150, and the
pressure drop werning unit, type CMM-130, are located on the
hydraulic control panel in the front nonepressurired rection
of the :n.selage on frame I{o 15. - :

Hnin Technical Deta of ['.,U!S-‘lSO
and Cik —130 Instrunen ic

As soon as a pressure of 150 kg/mu2 is built up, con-
tacts E and K close to apply voltage to coil I of the relayy
The relay armature will break the cirouit of contacts A andﬁ
PN-2 auxiliary relay 5 snd K~400]] contactor 6 will operatn
to 1n1:ermpt the hydraulic pump - operation.

Pressure drop below 150 kg/c:m2 results in opening of om
tacta E and K, but the armature will be 8ti1l held in the giy
position due to the mrmature spring. As soon as the pressure
drops to 120 kg/cme, contacts X end E will close to apply
voltage to coll M; the ermature will close the cirouit of oo
tacts A and B, and the hydraulic pump will bo engaged again,
If the pressure in the hydraulic system drops .to 100 kg/cmz,
contacts B and I' will close end the signal light will flash
' up to-indicate that the pressure has reached its minimum val
48 soon @s the pressure drops to 30 kg/om“, contacts A and B
will be opened, and the hydraulic pump will be disengaged.

Pressure 4drop in the emergency hydraulio system is
indicated by CIM-130 pressure drop warning unit 2 end red-
soreened CIl-51 signal light 4 which 1s also mounted on h
middle electric control board of the pilots,

The operating principle of the warning unit, type Clli={,
18 similar to that of the pressure selector, type IMSHISQ.

When the pressure in the warning unit connéotor 1e
130 kg/cmz, the contact strip moves away from the fixed ocome

nated VOLEBEE vveersarecsieioaianaonas 27 ¥ +10s$ 2
j Accuracy of operation of contacts: ’ .
under normel temperature &mnd -
relaetive hunidity conditions ..... within
2 kg/cn

luc 5 to ninus

at temperature “of plus * to mir.ua
60% ............................. witnin Plur 6 to minus
3 l.'/cn :

The hydraulic* pump, type MI-29, 1c fed from the normal-
power supply bus bar through e delayed-sction func, type =250,
The feed of the control mnd signelling circuits is acoomplish-
ed from the pilot's ecircuit breaker control pRnel t‘u‘bugh A3C-2
cireuit breakers; the hydraulic pump control circuit 1o fed
from the normal power supply bus bar, while the signelling
circuit is supplied from the duel power supply buc bar -

(See the Diagranm, I‘ig.!-‘l) : :

The units engeging the HKil—+9 elcctrically operated
hydreulic pump (the H~4GO7 contactor, the Pll—? suxilieyy
relay and the lii-250 delayed-action fuse) are located in the
hydraulic system control panel junction “ox (Fig.35) inctalled
in the noan-presscuriz ed seetion of the *uuclnrc, in the area
of frame No0.15.

taot to open the electric nght signauzation eireuit' :

A
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¥ain Teckmicel Dats of Ele au::eee
&%}39.?99&.%.*."?:??

15¢ kg/cnz
, 180 kg/cm2
26 Vv

23 to29 Vv

Working px;eeaure of ﬂouvery coseces

Rated v0ltage seessscncns
Oporating voliBge .uevevsvecscscscsersercscs
Current required: :
at working pressure of 150 kg/cm
at meximum pressure of 180 kg/cm’
probable 2-sec. current peaks .seecseees

not over 260 A
not in excess
of 3CO0 &

+55°%

up to 12,000 a.

csesee

Operating amb:leht temperature range seseeee
Keximm performance altitude sceeecevecnsse

7. DRAG CHUTE CONTROL °

To reduce the lending run, the aircraft is provided vi.l

& drag (taill) perachute. The chute releese buttons are mouny
on the trim tab control stations (See Fig.29). The right asi
left instrument panels of the pllots carry two green lights,
type CH[-51, which indioate the drag chute relezse. Mounte]
bYeside the lights are the drag chute dropping buttons.

. AB soon a2 one of the drag chute release buttons is
pressed (the release buttons, as well as the chute dropping
buttons are connected together in parallel), the squibs,
type m_l-3. in ‘the removal guns go off. to open the doors of

not over 180 A |

.95

The chute is dropped ty pressing one of the buttons which
Joses the circuit of the squibs in -the renover guns of the
parachute drupping sy"tem.
The drsg chute control system 1s fed from the normal
or Supply bus bar controlled from the pilot's circuit
aker panel through an A3C-5 circult bresker.

8. DE-ICKRS AND HLATERS

Deziger

The leading edge dsections of the £in end stabilizer are )

jrovided with electrically operated thermal de-icers. Iach
'(e—icar consists of sections, assemblies and heating elemente,

The stabilizer de-icer is divided into two gections:.
(2) the inner section which heats the root areas of the

Lert and right L.T. sections of the stabilizerj

(b) the outer section which heats the tip areas of tho
tablliger L.E, séctions,

The fin de-icer has only one section which consists of
ne assembly. The outer and inner sections of the stabilizers

tonsist of two escemblies eachj the acsemblics are installed

in the left and right panels of the ctabiliuor._

The lelt- and right-panel assemblies of each stabilizer -
le-icer section are connccted together in parallel (Fig.36).-
Pach asaenbly incorporaten several heating elementc which are

Series—oonnected between each other,

The heating elements are mounted between t‘m skin and

the chute container, and the drag chute is let out with the
a1d of the pulling (rip) parachute.

Closed at the same time are the contacts of the 1imit |

-

switoh, type BK-2-141B, coupled with the linkage system of
the drag chute relemse (the limit switch, type BK-2-141B,
is installed in the fuselege tail section in the area of

‘fram® No.67). As soon &8s the contacts of the limit switohq

closed, the green signal lights, type Clil=51, flesh up %0}
indicate that the drag ochute is released. -

i

'ou%"ﬁécf (R,DE-'&PDP?

‘the inner plating of the leading edge cections,

Bach assembly of the de-icer sections is provided with
bimetalllc thermal switch, type 777-E, which breaks: the
inus power supply circuit of the K-6007 contactor disengeg-
ng the de-icer acction as coon as a temperature of
0 +10°¢ 1s reached. .

The de~icer sectionr operate intemittently: each ..y010
consists of 40 seconds during which the scctlonc are onergiz-
‘2d ana 80 seconds durina which they are de-energized. The .

."
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f i
cycle 18 governed by an electric actuator, type MKi-37,

. tactor 9 which engese

T =97 -

s outer scction 1 of the ptabiliser de-

(F1g.37) which actuates the de-icer sections one after enoty scer. The engegement of section 1 is accompanicd by flashing-

through contactors, type K-6007.

The actuator, type MKA-3A, consists of the following
three major perts: a shunt-wound two-pole electric motor, a
reduction unit and a contact assembly.

_The ectuator is mounted .in the non-pressurized tail sém,
tion of the fuselage, port side, at frame No.63. fThe actuaty
is fed from the normsl power supply bus bar through an A3C-Y
cirouilt breaker mounted on the co-pilot's circuilt dreaker
oontrol panel, The de-icers are controlled from the upper
(overhead) electric control board of the pilots by means of
a B~45 switch., - Ce A . .

The power contactors, type K-600/l, and the fuses,
type T, rated for 600 A which are part of the power circulf
of the de-icer sections are housed in the tail unit de-icer |

Junction box (Fig.3E) which is installed in the tail non- !

_pressurized section of the fuselage, port side, between

frames Nos 63 and 63ea. . |
The control over the operation of the de-icers is i
offected by a white light, type CHIU~51, which flashes up !
for 40 seoonds after each 80-sec, interval to indicate that :
the outer de-icer section of the stabllizer is engaged. The
light 1s mounted on the pilot's instrument panel, V 1
. When switch 7 (Fig.36) is closed, voltage s supplied i
to electric motor 3 of the MKA-3A actuator and, at the same |
time, through the olosed contacts of contact assembly 5 -t
the field winding of K-6001 contactor 9 which energizes inm
section 11 of the stabilizer de-icer. . ]
¥otor 3 through reduction unit 4 turns contect assembly!
and upon expiration of 40 seconds the closed contact of i
the MKA-3A actuator operates to break the field winding of
the X-6007] contactor which disconnects imner section 11 of

the stabllizer de-icer. Immediately upon disconnection of dﬁ'
icer seotion 11, ‘the second contact of contact assembly 5
operates to close the field winding circult of K-600% ocom={

“{up of white sigu
. outer section

al 1light & which will go on burning as long as
1 is in operation and will go out ‘as soon as

the outer de-icer section is disengaggd after a 40-8e0. :ximra-
tion period. Disengagement of section 1 rerulis in actu: ':1;1
of the third contact of .contact acsembly 53 this contao

clos

~-1cer. . .
eotion 10 of the fin de . ‘
’ Upon expiration of 40 seconds contact acsemdly 5 will:

disengage section 10, end’ the operating cycle of the MKA=3A .
actuator will be repeated. When switch 7 15 opened, the m-‘
actuator stops at any position of the contact ‘nsae_mbly, 1.e.
the de—icers are eng-ged not ngceasarny bggix_miug witl@ fho
stabiliger inner de-icer section, tut the sequence of .the
section-by-section engagement is strictly ymintained by ;ho

actuator. : o
The section engagement order is presented in the Table .
Yelows N B . -
: Pngage- |Current | Protec-| Supp. .
iption - ment required, | eiron
Yoa Deaordpsa sequence| A - -|. tion | pelay
1 |Inner seotion of ) ) _
tabilizer de= :
100 vseneeenee | I 4so | 600 | K~600R
2 | Outer seotion of
stabilizer de- . : ) -
106F sevveenress | II 494 TN-600 | K-6004
3 |Pin de-icer ceees. | IIT 480 TA-600 | . K-6001

Main Technicel Tata of MKA=3A ictuator

" Eated voltage ceesceseene ceseeasese 27V
Operating voltage Tange seeseessrssesese 27 V $10%

o the field circult of the K600l contdctor which engages . )
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‘Rated current required by actuator motor ves NOt OVer 0.8 A

Rated ourrent for switch contact openi.ng eve 5 A (inductive
. " load)

Mode of opera’clon ....................-..... oontinuous

. The 5round check of the de-lcers is earried out by ocon-
neoting the airoraft electric mains to & ground D.C. gemerator
. threugh the ground power supply plug connector.

An apmeter rated for 500 A is cut into the po-er supply
oirouit. The voltdge is measured by the airoraft volimeter,
The heating degree is tried by hand or with the ald of a
special instrument which consists of a thermoeouple mounted on
a telescoplc stem with wires leading to the temperature indi-
cator carried inside the stem. The cycle peri ds a.re checked
with the ald of a: stopntch.

When checking the heating degree by means of the speclal
thermocouple instrument, the indications will be considered
normal if the surface temperature at any point of the given
section of the de-iocer leading edge section (boot) is about 30
to 50°C higher then the ambient air temperature (1n the course
of one oycle of ‘the de~icor operation).

CAUTION: NEVER operate the de-icers for longer tham
3 minutes dn the ground.

The de~icer of the aircraft tall unit is engaged in the
flight before the airoraft enters the lce-dangerous zome.
The de-icer is engaged only 1f the de-icer boots of the tail
unit are l‘hsolute]y free o lce, .

INPORTANT: During a flight uheck of the tall unit de-
icer, under icing-free conditions, the de-
1cer may be engaged for not longer than
5 minutes. In this case the Operation of ths
de-icers is ohecked by the signal light and
by the current consumed (with reference to
the generator ammeters). C

-99.'

Electric Heaters ,
(a) flgctrically Hoated Glsos Panels

. mo prevent frosting, the front glass panels -of the two
pilots and of the navigator are eq\xipped with electric heat-—
ing errangements called the- derrosters. .

Each glass pmel is an assemtly of. two ha.rdened s1ldoate
glass panels with ‘a heater element attauhed betweeh “them .-
(#18.39). ) S

The glass panel heatlng degree 1s controlled ‘by an
sutomatic defroster conirol unit, type ACC-81M. )

Thermister 2 (Fig.39) of ecch heated glass panel 1s out

. into an electricel bridge circult. The two other arms of the

vridge are formed up by coils I and IT of Pll~4 polarized dif-
ferential relay 1. Coils I and II have equal numbers of turns

and are opposite-connected between each other. ‘he fourth arm- .
.of the bridge is control rheostat (trimmer) 3. The P-4 relay

end the trimmer ere located directly 4in the '.(‘C—BIH nutomatio
defroster control unit.

If the glass panel temperature is too low, the thormister
resistance will be large, end the currents in windings I and IT
of the PlI<4 'relay will ve distributed in such a manner that
the relay will operate to aupply voltage to the heater elements
of the glass panels.

The  temperature will be rising while the thormister
resistance will undergo  gradusl decreasc, and at a tempsrtﬁu'o
of 20 42°C for which the automatic defroster control unit is
ad:unted the thermister resistance change will be so great -
that due to re-distribution of currents in the bridge circuit
the PI4  relay will open i1ts contacts to dicconnect the .
dofroster heating elements, .

The autormatic defroster control unit, type A0C~81t, has

thx-ee independent ckennels, each channcl ensuring automatio

IFWJ_ _

control of the defrocter arrangenment of iis respective glass .
Penel, Bach channel comprises a bridge circuit with polarized
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~ of a resistor and a capacitor.

.“the bridge eircuits of the automatic unit become unbalanced.

_relay 15 which in their furn will connect power supply to
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d1fferential relay 1, type Pli<, and relay 15, type PB3-45,
which relieves the load from the circuit of the polarized
relay and 1s no part of the bridge circuit.

The trimmer (control rheostat) is used for adjusting
the AOC-81HM control unit for a certain glass panel temperatuy
{0 be mainteined (20 :2"0). Connected in parallel with the
oontaocts of the PlI-4 relay 1s a spark-quench which consists

 With B-45 switches 5, 6 and 7 of the pilots and
navigator's defrosters closed and with the resistance of
thermisters 2 chenging due to glass peanel temperature changeg

Thus, for instance, 1f ‘the thermister resistance inoreases
due to deoressed glass panel temperature, Pll-4 xelay 1 of
each chennel operates to apply voltage to the coils of PB}-Ij

the f£ield windings of contactors 8 end 9 connecting the
defrosters of the pilots end navigator. - . .
Autometic engagement of each defroster is effected
by PlI<4 poiarized differentiai relay 1 which, as soon as
the tempersture in the point indicated in Fig.39 reaches
20 =2°c, breaks the fleld circult of its PB3-45 relay. The
PB3-45 relay operates to de—energize the field winding of
contactor 8 or 9 which engages the defroster of the respeciiy
glass panel. . . . .
_Provision of three chamnels in the ACC-81M automatic
dofroster oontrol unit ensures independent control of each
separate gless panel defroster. .. a ]
The AOC-81M ocontrol unit is instelled at the starboard
side, in the area of freme No.5; the defrosters at the two
pilots are controlled by means of two B-45 switches mounted
on the overhead electrioc control board of the pilots (Fig.40)
The navigator's defroster is engaged with the aid of
@ B-45 ewitch located or *he overhead (upper) electric contrd
board of tha navigator. The pilots: defroster ourrent 1s_

4

supplied through two relays, type K-S50Jl, and that for the

25%1 - - -

T -0l -

avi s.{or-s gefroster 1s fed through a relay, type X-1GOA.
fhe power SuUpPly circults are protected with three fuses,
type HI, two of which are rnte§ for 75 A, and the third -
for 100 A. : co .

The fuses end the relays are located in the defroster.
control junction tox (F1g.41) which is mounted on the atar—-
board side of the front pressurized cabin at -rrano No.6. -

The control circuits are fed from the normal power supply
vus bars through three A3C—2 circuit breakers installed on
the circuit-bresker control panels of the pilot and co-pilot
and on the left-hand circuit breaker control panel of the
navigator. . . .

The adjustment of the ACC-B1M unit end check-up of the
entire system should be carried out in acaordfance with exist-
ing operating instructions of the aircratt, model TVY-16.

(b) cabin Flgotrio Hgaters_

To prevent dimming of the glass panels, as well as to
provide additional heating of the cabins, each preasnrised
cabin 1s -fitted out with ome eleotric heater, Index 107,
(¥1g.42). In the front cabin the electric heater is installed
at the starboerd elde in the area of frame No.5, snd 1n the
rear pressurized cabin the heater 45 mounted on the port side
in the area of framé No.73s -~ 0. < .. ¢

The electric heater, Index 107, is a heating appliance
with three electrio hesting elemente and a fan. Each eleotric
heater is controlled with the eld of three switches, type B-453
switch 9 (Fig.43) 15 used to control ~the heater fan, vhi;o
the other two (10 and 11) ere ueced to operate the sectiong of
the heating elements. The first section congists of two
heating elements 6, and the sccond section has one element,
' The decign of the heater maket 1t impocsidle to engage
the heater sections unless the fan is on.

- Approved For Release 2004/31/1 ; CIA-RDP78:03066R000300050001-2
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To prevent overheating that may be caused by decreasing !
air density with altitude, the heater is provided with chang..
over switch 5 (Index 131A) installed in the heater; the switq
disoonnevts one heating element of the heater (the second Eeg.‘
tion) at an eltitude of 7000 m.

Mounted inside the heater is thermal switch 4 (Index 1
which disconnects all the heating elements of the heater in
case of their overheating. Due to the operation of PO-2
blocking relay 2, the heater i1s not re-engaged sutomatically
after it cools off; to re-engage the heater 1t is necessary
to open all the three heater control switches and then to
olose them again one after emother.

Closing the switches of the first and second sections of
the heater results in opération of three K-5011 contactors 7
(See the Diagram, Fig.43) which are nstalled inside the’
heater. Each-of these contactors connects or disconnects one
heating element 6. The minus circuit of the £ield windings of
all the three contactors can be broken by Pll~2 blocking
relay 2 which uperates unly after the autcmatic re-setting cf
bimetallio thermel switch 4 in case the heater 1s overheateds
A8 the heater 1s being ocoled down, the P2 relay remains
energized as 1ts field winding 1s fed through its own contad
The voltage supply to the field winding of blocking relay 2
can Ye interrupted only by disengaging fan 9.

The minus cirouit of the field winding of the K~S507
oontaotor whioh connects the heating element of the seccnd
seotion 48 additionally breoken by altitude change-over
switoh 5 (Index 131A) as soon as the altitudé of 7000 m. is
reachedj this action disoonnects the second seotion of the
heater.

' All the three heater control switches ot the front
pressurised ocabin are located on the overhead electric
control board of the pilots, and the control switches of ihe
rear preasuriged cabin heater are mounted on the radio
‘o_psntor'a electric control board (See Figs 40 and 44),

|
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D.C. VOLEBEE cecsssoscrncsrsassnons 27 V 3107
Total current of the circulit of - . . .
three heaters a8t 27 V s.eveevsess not in excess of 135 A-
current of the fan motor circuit ’
8t 27 V epessosesvessassescassens
Air flow through heater on the
ground, with air pressure head - -
at heater outlet not less then
250 mm water GAUEE secvscrcaseses
Alr temperature at heater inlet ...
Time required for heating element
sutomatic discounection after
the motor is disconnected sveeees

FPan mOtOT DOWET eevesscsvevsanssare

not in excess of 3C A

not 1ess then 230 ks/hr
20 +10 C

not longer then 180 seo.
not over 650 W

MOtOT BPEE@ «usesvsersassacsciorves 5800 t0 12,000 T.pems
Welght evvesccsscvasscsssesanssness not more than 12 kg. -

Power is supplied to the heater sections, to the heater
control circults and to the fan motors from the normal yowez-
supply bus bars.

Used to protect the power circults of the heaters are
fuses, type MM~150; one of the fuses (protecting the front
cabin heater) 1s located in the defroster control junction box
mounted on the starboard side of- the front pressurized cabin
at frame No.6, and the other (proteoting the rear cabin) 18
installed in the rear csbin junction box mounted on the port
side at freme No.74. .

Two A3C-~30 circuit-breakers of the control circuits and
of the heater fans are located in the following places: ono
(for the front cabin) - on the -co-pilot's ecircuit breaker
control panel, and the other (for the rear cabin) is mounted
on the circuit breaker control penel of the rear cabin.

To decrease radio interference, cut into the plus oireuit
of the fans of both heaterc are KGN-31 capacitors 8 (Pig.43),

:
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. which supplies the instruments from the storage 'battery under

" through an A3C-5" circuit breaker located on the co-pilot's

"the two other heaters are installed on the overhead eleotrio

ing systen see rig.bs.-

~lcks . O E
' () Flectric_Heating of Pitot Mubes, Type TM-156_ _

To prevent icing of the air intakes of the TII~156 pitot
tubes, they are provided with electric heating arrangements,
The heaters are controlled from two éwitches, type B-45,
mounted on the overhead electric control board of the pilots,

The aircraft carries three TlI~156 tubes: two on the
port side between frames Nos ? - 8 and at freme NHo.6, and the
third - on the starboard side at frame No.6.

) The left top pitot tube is used in conjunction with the
.instruments of the pilot and navigator and the velocity head
warning units, type CCH-3. The heater is fed from the bus bap

de-energized mains conditions (the triple power supply bus. ba

eireult bréaker control panel.

The loft bottom pitot tube operates in conjunction with
the instruments of the radar operator, as well as with _
the HW~50F air position indicator (dead reckoning instrument
systom) and the bomb-sight, type OllE-11p. The right pitot
tube operates with the instruments of the co-pilot and radio-
gunner. The heaters of these two tubes are fed from the dual
power eupply bus bar through en A3C-10 circuit breaker mounts]
on the co-pilot's circuit breaker control panel,.

The switch of the first heater and the master switch of

oontrol board of the pilots,
For the oirouit diagram of the TII-156 pitot tube heat-—

(d) Eleotric Heating of Autopi;ot

‘ Used for heating the servo units, ‘directional stabilueri
and vertical gyro of the autopilot, type Al-5-2i, are speoist
heating sovers which sre provided with eleotric heating

elezsnts. The heating elements are supplied from the airoraft

. '_. : " S_
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sains. fm aounect the heating system it 1s meossm to insert
the plugs of the heating cover cables nto the sockets loocated
¢lose to the sbove units of the autopilot.: R

g0 prevent overheatlng of the heated \mite, the. heating
covers are Titted out with thermostats (thermoregulators)
which mtomstioany disconnect the heating elements as soon ‘
as the oritical heating temperature is reached.

fhe autopilot heating system sockets are located at th.
following points: the directional stabilizer gsooket - at
fraze No.l, the vertiocal flight gyro sooket - at frame No.9
of the front pressurized osbin, and the sockets Zfor the three
gervo units of the autopilot - in the non-presanrised noﬁun .
of the fuselage at frames Nos 33 and 68. :

- The sockets of the heater circuits of the aneron 8eIvo.
unit, directional stabilizer and vertical gyro are enersiud .
through an A3C-10 circult bresker installed on the Pllot's
eirouit bresker control panel} the power is supplied through -
a switoh, type B-45, mounted on the overhead electric oonn‘ol
board of the pilots. .

The sockets supplying the heatar c.trouits o2 the elevator
and rudder servo units are energized through, and controlled
from s eirouit breaker, type A3C~10, installed in s special
box on the sterboard side of the non-pressurized ta1l seotion:
of the fuselege, beside freme No.63a. All the aooh_ta are
ensrgized from the normal power supply bus bars.

For the circuit diagram ot 'cho heating uyaten see
Mg.A5.

9. u.nrdmi ’ EQUIPMENT

Por cabin 'temperatnre ountrol the lu-oratt 1s proﬂ.dod
with the following electric unitss. :
. 1. Automatic cabin temperature controlleru.
2. Low eltitude ventilation ectuators.

78-03066R000300050001-2
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Antomstic Cabin Temperature Controllers !

Used in the function of automatic temperature controlle
in the pressurized cabins of the aircraft are thermoregulaty
‘type TPTBK-45. T : i

© ' The thermoregulator set comprises a thermostat, type 11
(P1g:46) and an actuator, type MP?-1 (Fig.47). .9
The thermostat is a controlling element of the regulaty
while the actuator, type NPT-1, is an actuating elément whi
‘coittrols the bypass of the air supplfed to the cabin throug
the turbiné-operated cooler, type TXY, or, when the cooler
pessed by, throigh the cabin éir supply regulator, type P,

Due to the isolation of the front and rear cabins from ¢
each cther there are two identical temperature control syste
‘one in each oabin,

[
1
Eringiple of Operation of TPTBK-45_Thexmoregulator_ ’,

The seneltive element of thermostat 10 (Fig.48) is i
bimetallio spiral 12. The spiral carries ermature 13 which i
case of cabin temperature fluctuationms turns under the preao%
sure of the spiral to close the corresponding contact and
to engage one of the windings of reversible Electric notor
of MPT-1 sotuator 15. The actuatar turns 1ts attached shutﬁA
of the by-pass valve by thies or another angle directing the ‘
hot alr flow either through the turbine-operated cooler (if !
thp_ cebin temperature is higher than normel) or to by-pass i
the cooler (if the cebin temperature is lower than normal)e ;

The regulator employs e negetive feedback circuit whichi
conprises eleotromagnet 11 and balance potentiometer 19, The:
Teedback (balance) electromsgnet 1s located in +he thermostat
and acts upon the ermeture of the bimetallic spirel. The !

‘eleotromagnet voltage 1s Picked up from the balance potentio

metor installed in the KPT-1 actuator. The potentiometer Iiﬂ,
18 igidly sttached to the output shaft (stem) of the 1
sotustor, . AR - ' j

S<E-CR-E-T
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a8 to its direction the ectlon of the feedback electro-

magnet upon the armature is opposite to the action of the

bimetslli¢ spiral upon the seme armature. Therefore the MPT-1
actuator will go on turning the shutte;- until the voltage
picked up from the balunce potentiometer of the MPT-1 sotuator
is high enough to open the contects of the bimetallic relay.
e contacts can become open in an intermediate pgaiuon of
the by-pass valve shutter, i.e. when the hot air will be
pessing partislly through the turbine-operated cooler and
partially by-passing it through the PKH rggulator directly
into the cebin, thus ensuring the des}red_ cabin temperature.
In the extreme positions.of the shutter the electrio
éctuator power ‘supply circuit is interrupted by limit
switches 18 which are mounted in the actuator proper.

" ne-control of the electric sctuator, type MPT-1, -na.,r
consequently, the regulation of the cabin air temperature,
cen be also effected manually, by means of [2HIIH-45 ohange-
over switches 14. The change-over switch has four ppsltion_al
throw~over (fixed) position AUTCMAT (AB7CAT), push-button
seleoted positions HoT (TOPA'MR) ana coLp (XONORHHH), and -
neutral position OFF (1.:%JYEII0).

Netn Technicel mits of ¥PTL fotustor
Output shatt (stem) thrust sesecsssssses 120 to 200 kgom .
Bated voltage .sevececveess e 28 V¥
Operating voltage TENEe covveessesasness 20 t0 28 ¥
utput shaft turn angle (less inertis C

TWB-0UE) s0soitorenrsersoronnasvonnses 1357 43° .
Curren? required at rated thrust end a .

VOILBEE tivevesusenesernsscasenssasass NOt OVEr 1 A

The thermostat for the front pressurized cabin is looated
on frame No.9 (starbdoard), and the MPT-1 actuator - in the
front non-pressurized section of the fuselege at frame No.22.
(starboord). The menual control ohange~over switch is mounted
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on tre co-pilot's instrument panel. The A30-2 circuit breake
protecting the eleciric circult is mounted on the‘ circult-
breaker control pancl of the co-pilot,

The thermostat for the rear pressurized cabin is locateq
at frape %0.72 (port side), and the MPT-1 actuator - at frame
10.03 of the non-pressurized tell section of the fuselage
(startoard). The manual control change-over switch iz instal-
led on the electric control board of the radio-gunner. The
A3C-2 circuit breszker to protect the electric circuit is
mounted on the circuit breaker control panel of the rear cabin
Roth circuit breakers are fed from the normal power supply
bua bars.

Low-Altitude Yentilation
: §

Provided on the aircraft for cabin ventilation at alti-
tudes up to 2C0C m. 1s a ventilation system with air delivery
through freg air intake scoops. The air 1ntake scoop control
in the rear cabin is manual, while employed for this purpose :
in the front cabin is an electric actuator, type [3K-2. This
actuator 18 controlled by means of ITH-45M change-over
switch 9 (See the Diagram, Fig.48) which is instelled on the
overhead electric control board of the pilots. Change-over
owitch 9 s of push-type and makes it possible to select the :
desired degree of the air 8¢00D opening
7. In the extreme positions the M3K-~2 actuator 1c discon-
nected by means of 1imit switches 5 irrespective of the posi-'

tion of change~over switeh 9. The actuator is fed from the i

'noml Power supply bus bar located on the pllot's circuit
breaker oontrol panel through an A3C—2 circult breaker. '
Pana

To 1mprove the working conditions, provided at the sta—
tions of each member of the aireraft orew is a fan; type /B-5,
with blades of so:rt rubber., . '

. gunner are fed from an A3C-=5

~units of radar sight (IPC-1
. are two fens, type JIB-3.

—1C9~

The fans of the pilot, co-pilot and navigator are fed
trrough a common A3C=5 circuit hreaker mounted on the circuite
breaker control penel of the pllot (ti¢e the Diagram, Fig.45).

Three swiiches 4, © and ¢ (type B-45) of these fans are
ﬁ:aunted on the engine control stations of the pilot and co-
pilot erd on the overkend electric ~contrel toard of the
navigator. ..

_The fan of the rader operstor it Ted from an A3C-2
circuit breaker installed sn the reder operator's circult
breaker control punel, The same circult breaker does double
duty 28 a switch. The fans of the gunmer snd of the radio=
circult breaker installed on
the. Tear cabin circuit bresker control pahel, and their
switches 7 and 8 (type DN-45) arc mcunted on the nlectrie
control boards of the gunner eng radio-gunner, .

Provided in. the dome of the resr cabin for airing the
under ground apefating conditions
Apart from these the port side of
the fuselage ron-pres surized section between frames Nos 60
and 61 mounts ar ddditional fan, type IB-3, employed foz' the.

same purpose,

£11 the. thrce Lnﬁ are fed simultaneously with the Zans
of the gunner and rndio-gunner through an A3C-5 circuit
bresker installed on the circuit breeker control panel of the
Tear cabin. The three ‘fans are controlled from common B-45
switeh 9 mounted on the electric control board of the radio-
gunner operator, The plus’ circuit of ‘hese fans.is broken
by BK-44 1imit switch 1C (See the Dlagram, Fig.45) which 1s
connected o the linkage cystem of the-tall rkid. Vhen the
tail skia 1s extended, the limit’ switck closes the fan pawer
SUPPly circuit, and with the tail skid retracted it opens the
elreuit, 1.e. after iie take-off all the threc fans are :
automatically disconnected.

To decrease tie radic mtnri’urer,ce level, cut into the
Plus eircust of cach fan is capacitor 16, type ibi~31, ;11

the 3.3 f'ms nre fed from, the. nomdl pomer s'upply buc baro. -
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10. LIGRTING SYSTEM
Interior Lighting of Airoraft

The airerafi interior lighting system uses dome 1ights,
ultra-violet illuminetion arrangements, directed-beem 1ights
‘and extension lampS. Used fer. illumination of the Hil-12
compasses 18 a separate lighting system with special lamps.

Euployed for general lighting are dome lights, type [C-4Y
wifhout & special lens; the dome 1lights have reflectors and
' single-contact lamp holders which adapt cleciric lamps,
type CM-25, rated for 28 Vv, 2C V. Altogether the aircraft
' carries. thirteen dome lights, type [IC-4S,

In addition to the gemeral dome lights, type lIC—45, used
for illumination of the landing gear wells, are small dome
lights, type [ICi=51 which are used by the aircraft orew of
meintenance personnel during maintenance operations performed
1n the landing gear wells.

Unlike [IC~45 dome lights the dome lights, type fCH-51,
are not glitter-proof since they are used by the orew only
for short pariods of time.

The major parts of a smell dome Iight ave: the shell,
the transparent cover glass and the reflector; mounted in the
reflector opening is a single—contact lamp holder for a CN-24
eleotric lamp rated for 28 V, 20 W. Serving as the second- .
pole of the lamp. of the [ICH~51 dome 11ght (the same ac
the NIC-45 domo 1ight) is the dome shell. -

. . For the looations of dome lights, types [IC-45 and XILH-‘EJ
28 woll as for the installation places of switches which
control these dome lights, see Table 7 below.

0]

2adle

I.ocittam of Dome Lights, Types {IC~45 and MCH-51,

"l
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Used for 111um1nation of control. stations and panels, aa
_ well 8s of darker places and aircraft 1n.,truments is a nghting .
system, type HICPK~45, provided with a rheostat, operating

E 3 R 4 - -button and a set of bulbs, type CN-30, rated for 28 Vy 0.17 A,
° ’§ 3 g’ The aircraft is fitted with ten catin lamps altogether. .
o g o & ‘2 Two lanps are installed at the navigator's statlon, threc at
é a 28 . é g ) E_ the pnots' stations, two for the radar operator, two- for
5 : i ) ) the radio-gunrer, ‘end one at ‘the gunner's station._
. : - - Cabin lamps of the RICPR-45 system are mounted on
’ é v Y ] Y special hinged brackets (Fig.49). : ’
. £ g o . ] ’5 § ] -5 " L] § Some hinged brackets, in addition to the cabin lmnpd,
. i e 9 FSpRrS® 1 g g mount ultra-violet illumination arrangements.
" é .5 I té E : §.'§ : a S° 8 . The cabin light of the gumner has no hinged bracket and
2] . E 'g ° ‘o _E 5 ) E I s E ° is nounteﬂ on the celling of the reer cabin,
& & E 884 E‘B 85328 ] b2 8% .§ " In case of necessity the MJCPK-45.fixtures cen be removed
¥ o LY - 88 o E S K fron their hinged brackets or from their bases and uaad as '

extension lamps.-
Altogether the aircraft is fitted with three extenalon
lamps which are kept in begs atteched to the back wall of the

B~45
B-45
B=45
B=45

3
B45
B-45
B-45
B=4$
O N

g u'l: : niddle control station of the pilots, on the web of frame No.9
b a2 of the front pressurized cebin (starboard), and on the port
-~ P
g g . . § . E :»ﬂ ,'._1? ot V7] - slde at frame No.73 of the rear pressurized osbin.
2 E. o g, QE . ] 4 e o E 2 The aircraft is provided with 13.power sockets, type 47K.
E 8 sad : 5 £ oo o d w0 o8 For the locations of these sockets see Table 8 below.
ce 888 vy Fy g 3SEsui L
» - .
ﬁé}ggégg §E~?°§ E §§.;c §= . Tadble 8
° av o 2 % é . .
] 38 ] 5 - -
o N5 .
28asey 2 o E - Se e § L] Location of Power Sockets, Type 47K,
sttt @ L2 d32°3% for Extension Lamps, Type NJi=0-36
8L 444 83585 4 asafay
R e . = &  Yos Location ' . Remarks ‘
" - -
- ? ‘{r\ ? w n "i\. B B 7 1 Fevigator's right-hand console
~ I & i b E - 2 " : ;s
BEBE <] ] 2 888 & J 1ddle cronsole of pilots
Al @ 9 : . -
. A 8 a 29%. 5 —
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Used for ultra-violet illumindtlon ere low-rrefcure

© lwdaeseens mercury lanmps, type Y0-:4, ratel for 4 T eack,

The ultra-violet illunination eystem, type a0Y.CL—45, i=

opersted in set with a rheostat, type 2V-L~+3, wiich engeper
the ultra-violet illumination lamps eni conirols’ ize radlatiy
intencity of the lamps. The APY.0l=:5 system 1o fitted wity

" a speclal two-wire cable conteined in e copper bra_iding whict
serves as a third conductor. The end of one of the two wires,

when cleancd from its braiding,.he&. white insulatlon end the
end of the other wire hes white insulation distinguiched by
a tlack thread, The wire having hleck-thre=d@ white insulatic
18 not used in the lamp circuit and 1t inculeted from it. T
braiding enveloping the wires of the fixture is connected ‘to
the eirframe . either directly or trrough a plece of aviation
wire, type BHBJI

The .plastic case of the 1s=mp has an extension sleeve wit
two licht filters made of "blﬂck" uviel gla tnd 1is provide!
with a hinged base,

A1l the 1nucr1ptions, indeces and namcplates of normal
reference or instructive nature have green lunineccence, and
those of alarm and emergency nature have oransc luminescence.

The aircraft is equipped with 16 ADY Ci=it5 cystems wit'

_ rheostats, type PY20-45 (See Table 9).

o - ~Teble §
Location of APV 0H-45 - ryrtome: - ‘
- @#nd PY0-45 Rheostats
Iﬁ%,a S on of Location of
Noe W PJ20-45 Remarks
system Theostat
1 2 -3 0
1 | ctarboard of - | -Gverhcad Used for 11lumins-

Iront pressurized electric cohtrol tion nf sipght, in-
cabin, on toard of navi- ctrunent pﬁno'l and |
{frame No.2 _lentor © jright~rand consélé
::f ravigator

bontrol wheel

Do
Pilot's
bontrol wheel

o
2t frame No.8,
port side

|’ rrort cabin .

beiling,
Frame No.8

Approved For Release 2004/078 - Er&+%DP78- 03066R000300050001 2

control station
(console) of
co-pilot

Do .
Fngine
control stntion
(console) of
pilot

Do

_Fngine
control’ station
of pilot

™ L

C= 117 -
2 3 &

Front cebin (verhead Used for illunmina-
peilirs, electric contirol {tion of oight, in-
Frame No.J toard of strument panel and .

" | navigator ri*ht-hand console .

Front cedin. ~ | Do of navigator
peiling,
frame No.4 . . _

Co-pilot's ngine n

Used for 1llumino-
tion of instrument
panclc of pilots

Together with
KICPK~45 fixtures
cerves for illuminsiion
o2 co-pilotis engine
control station

Together with
YICPL45 fixturec
serves lor illumina-
tion of overhead

‘electrio control boerd

of pilots and fuel
control bosrd




.-8pecial reflecting bulb rated for 26 V, €CO '3 the bulb incor.

oirouita ere. protected with two ASC-S circ
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The lanp is fixed 1n the desired position by means of a nut

" and a lccking -nut.

411 the three taxiing lemps ere chgageq simultaneously
from a common swiich, typc B-45, (:’15.)1) whichk is mounted o

the overhead electric control board of the pilots. The udxiib{‘

lampe are fed from the normul pover supply bus bar through ;

‘an A3C-10 = circuit breeker instelled on the pilot's circult |
breanker control panel. . '

Tach :P-100 'taxiing lemp installed on the aiz-czmt {
11duminztes the landing strip at a length of 15 to 20 n. ahead
from the pilots™ cabin, -

' Lending Lemps

The two extension landing leamps, type JOCB-45, (Fig. 51)
‘are mounted in the belly section of the fuselege at frame Ho.l].
The extensible pert of the lemp consists. of & case and a ;

porates a filement lamp, a reflector and.z protective cover
glass. The bulb of. the lamp is perabolically-s haped, and the
inner reflecting surface ,of the dulb i3 mirror-costed. The !
lamp actuator (See the Disgram, ':lg 52) consists of & series- ;
wound reversible motor, s reduction unit and 2 disengaging
contact assembly.

The lemp 1s designcd to be fed.from single-wire aircraft
electric mains. The lamp is autamatically switched on when
being extended, end switched off while being retracted. V/ith’
the lemps in the extreme extended or retracted position, the
electric motor of the actuator 1s automatically disengeged by
weans of limit switches provided inside
actuator.

the lending lamp

The landing lamps are controlled by means of a 2llI-45
ohange-over switch (cee F1g.40) mounted on the overhead
eleotric control board of the pilots.
fed from the normel Power supply bus bar

‘The landing lepps are
The lemp control . !
uifg breakers, and |

- 121 )

the power suppl.v circuits of the lamps are protected with two
circutt treskers, type A3C-30. 111 the oircuit breekers are
jnstelled on the pilot's »ircuit-t;reuker control panel.

Nain Tecknical Detas of Lending Lemp,
' . Type B2,
yeximum candle-power “aessnsssesssneessss N0t less than
#00,(*00 candles
mgpersion angle of lemp: o
in horizontal Plene ceeceeevsssocresnes not less thm 13
in vertical Pl8Ne c.eecseesssessscasss DOt less than 8
‘Brtension angle (same for right and .
left 1amPS) cecerevesonssrsssccncssone 86 301
Time of lamp extension and retraction “ou not more than 12 800,
Maximum allowable time of continuous .
operation «se. seee 9 min,
Service 13f€ eeoevessnoresssssssessssnses. 6 hOUTS of operation
Weight of lamp with 8ctuator sveesvessees 33 kgl

When voltege it 10 per cent larger than rated, the la.mp
may be operated for 3 min.

¥hen extended, the londing. lamps, type 'M:B-45, 111lumi-
ngte the landing strip of 40 to 6C m. ghead Irom the pilotst
csbin.

Formation Lights_

The top and tottom forn_mtion 1ights are installed along
the fuselage and on the landing geer cowls along the wing .
8pan to form a burning Tee in the flight. The formation -
lights are mounted flush with the skin. Bach formetion light,
type [CCO-45, consists of an aluminium case the inner surface
of which serves ac a reflector, a holder mounting with a
single—contact lamp holder for & CM-30 bulb rated for 28 V,
0.17 4, and o dark-tlue light prismetic refrnctor which at
the seme time cerves es 8 light filter. .

v.A'plp)ktéved For Relga'sg:2064%‘1‘71%}%&$D97819366§quqsbobs‘tmqi'-z :




Aeproved ForRelease 2004/ %8G -BHERDP78-03066R000300050001-2

- 122 -
:.:ain T c'ricel Deta, of I‘ormation Lit;,hts,
) “"pe HCQQ:’!S
Naximnun candle—power crisesessannenae mt less then 5.5 cclomr

ca.ndles. ith 1ight set
herizentally, the beam 1s
direoted backward and &5
to 5¢° upward from rever.
. f11gh‘t: directicn
Light visibility range in maximum
intensity directicn under fair .
night conditlons «vvveceeasesvesss some 3 km.
" hngular width of light beam «veseees some 20°

To avoid ovcrheating and damage to the refractor, never
engage the lights at parking for long periods of time.

The top and bottom formation lights are controlled by
means of B-45 switches instelled on the overhead electric
ocontrol board of the pilots (See Fig.40). The cirouits of the
top and bottom formation 1ights sre protected with two A3C-2
circult breakers mounted on the pilot's circuit breaker Gontral
panel and connected to the normal power supply dus bar.

For the circuit diagram of the :tomat:l.on lights
see Fig.SZ. .

Nevication’ Lights_

The tip fairings of each wing mount front and rear
navigetion lights. Two red wing nevigation lights, type GAHO-4S,
ere provided on the left wing tip, end two green wing naviga-~
tion lights of the same type ere installed on the right wing -
tip. The wing navigation lights are bolted in recosses oloaoﬂ
with plexiglass covers. The 1ights use CM-22 bulbs rated for
28 V¥, 24 W with 8 candle-power of 21 candles. . :

Installed in the tail secticn of the fuselage below the
stern cowl 1s & white tail navigation light, type xc-39, with

(.H-15 bulb rated for 26 7, 10 W,
. - j

-123

mhe wing and tall navigation lights are controlled by..
goans of & B-45 switch (See Fig.52) installed on the overhesd(

_ electric control toard of the pilots. The navigating 1light
_oircult is protected with an A3C-5 circuit breaker mounted
on the pilot's circult breaker control panel and connected to

the noml poier ..upply bus bar.
. smNALLm'. SYSTEM

The aircraft is provided with light and sound aignnlli.ng

systems. The light signalling system uses various-colour

signal (warning) lights, type CIU-S1, which are installed on
the consoles, control stations, instrument panols, control
panels and control boards.

Por the types, locations and operating conditinna ot the

signal (warning) lights see Table 10 below.

.Approved For Release 2004/5‘1/"76 &E li'bpn 03066R000300050001 2.
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[igmel Dlere

.rwernal 11:'-‘. i nea.li';, ir effected witk signel flere

of red rellow, grect. and write colcours. Tie ui.::'ml flare
system "consists of three signal flare control
stations and tnree signal flare launcher

-type THCP-46.

The siun-al flore r‘ortrol stn tl:m is a rctal tox mounting
four buttons and & switch. Ty turning the button herd it is
possible to set the Tlay of rei,.yellow, sreen or white colowr
to match the ‘coléur of the correr pOl‘lu‘in\; signel flare.- ]

The flare control otriiors sre.instzlled on the signzl

| flare control toard which hes rect: anpgular openings, one for
eacn control station.

’ The control st ‘tions -are lettercd s, B znd b wh:lch
designate the con trol st'&tiom to cnsure correct uce of the
flere launchers.

The nsignal flcre control toard is 1“5
navigntor's right-hand console (Fig.53)s .

The cignel flerd launcher, type THCP-46, is a metel case
‘which houses the plastic tody of thke flare tube sct. Dach
set 1s locded with four cifnal fleres end primers. -

Two siznrl flare launchers (' 2nd B) are instzlled in
the front non-pressurized cection of the fuselage between
frames Nos 20 and 22, sterborrd, and the third conteiner (®)
is mounted tetweer frames Nos 21 and 22, pori side.-

IMPCRTANT:

c1led on the

Upon loading the flare launchers with ‘signal
flares, set the flegs of esch control button
£0 that thelr colour would correspond to

. their respective flare colcurs. “he launchers
" muct be loaded when the buttons are pulled
backward, with the signal flerc control
stetion owitch TP,

The system 1s encrgized (S'ee‘,the_ magren; Fiz.54) from
the normel power supply bus ber through en A30-5 cireult
breaker installed on ihe co-pilot's circuit hreaker control

-1 -

el. Before laﬁncking the flarec 1t 1s nécesénry to close
pwitches 2 inctelled on thre rignal ‘Tlare control station,
When button 3 of the flare control station is prossed,

the primer is punctured bty a speciel mechanism, and the flare

‘18 1auncbed tron tbe launcher.

Cutin _Pressure ]Jrop arnipng snd Flap
“end I..u..Posi 1on Indieation :

"'o wern the eireraefi crew about dzmgerous p:ressurt droy ’
in the pressurized cctins in high altitude flying, the alr-

.eratt 15 esuipped with two cebin pressure drop warning units, -

type BC-46, two sirems, type C-1, and five yello' warning -
1ights, type CNHU-St.

The cebin pressure drop warning u.nit closes the eleotrio
oircuit of the sound and light signalling systens to wern the
crew of the necessity of Fesorting to the oxygen equipment.

The warning unit, type DBC-46, 18 a block of four diaphraga
sssemblies which is connected with the moving contact of the )
electric circuit. When the cebin prescure drops below the
presoribed value the diaphrasgm assexbdly bloock oloses
the oontacts of the clrcult to epply eleciric sie;na].s to the
buzzer relzy, type PI-12. .

The warning unit is adjusted to produoe aignula ot
altitudes from 1000 to 5000 m.

main (,harac‘cer"stics of \‘mmin.gg.gx.lﬁ,

®secesnnsses seecsccscasne

'I'he werning unit should produce oontinuous nght ‘and .
sownd signals beginning from the moment the cabln_ proas\u'c-

. rops to the value of altitude set on the dial.

The renge of adjustment (the range of pressure with
Tspect to the International Standerd Atmosphers) to stu't
the veming unit oper&tion 15 1000 to 5000 me )

2.
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) relay, type PJI—1? with tw> capecitors, type KB=1"=50- ZS Y.
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“he opératmg temimrature r'imgc 2f the inctrurernt ic
from plus 5¢°C to minuc %, the irstrurmert error at lial
graduations 1, 2.5, 3, 3.5, 4, &L.f and 5 Im. under normel
temperature conditions does nat excecd +1JL ©. ‘Le warning
it is operative urder vitretion conditisns with Ireguencies
.of 20 to 8¢ c.p.s. erd ai-overloaeds >f up-to 2.5 g.

" rhe electric contzeic pre sure to withstand up o 1CC0’
engegement cycles.

The weight cf the instr-uncnt is not over b
plug connector inclucive).

The pressure "drop vwerning units ere instaned as follows:]
in the front caebin, a2t frame No.S5, starhosrd, end in the rear
cabin at ' frame No,75, ctarboard.

Cut into the circuit of each pressure drop warning unit
to produce intermittent light end sound sisnalling 1s e duzze)

,_;r (tre

The P’l-‘IZ releys end the capacitqrs are installed in the
gound signelling system relzy boxes. The relay boxes (Figs 55
and 56) are mounied in. the front prescurized enbin on the
left~hand shelf of the roder opergtoi-, end in the rear pres-
surized cebin at freme No.73, storbosrd.

Por the electric supply circuit of tbe signalling systen
soe Fig.57. .

Bel5 awitc}*e.; 3 end 5 or the signa].lirg symen are |
inptalled on the rheostat boerd (rig.58) of the co-pnot"s
engine control station and “on’ the radio-g\mner's clectric
control board (Lee Flg.t44),.

When a differentiel pressure comsponding to the elti-
tude set on the instrument diel 1s built up,the contacts of |
cebin pressure drop werning units 9, type BC-46, (Pig.57) olod
to energize the windinge ot respective PJ-12 relays 8 and
capacitors 7. The PI-12 releys operate to engege. for inter-
mittent operetion three yellow Iights 6 and C-1 siren 2 which
are instelled in the front cabin, or twd yellow lights (6 and
C-1 siren 4 installed in the Tear cabin. Simultancously with
engeging the siren end warning li"hts, tho Pl-12' relay br"g

-133 -

" the power Suppll eircuit of its own field winding, nml theru-

fore the return spring forces the relay contacte back to their

- gnitial position to close the circuit of tl'-e field winding

snd of the capaciiors agaln.

This ensures intermittent sounding of the Eu-en and blink-
ing of the warning 1lights.

The pressure drop warning lights of ‘the front cabin are
installed on the oxygen control panels of the navigator and

25X1

radar operator, end on the pilot's instrument panel., The sirem,

type C-1, af the front cabin 1s mounted on the port side, at
freme No,9. In the rear catin the warning lighta sre located
on the electric control board of- the gunner (Pig.59) and on.
the instrument penel of the radlo-gunner; the siren of the
reer cabin is installed on the sterboard, at frame Fo.71.

Sound signalling in the asircreft is aooompnahed with
airoreft sirenc, type C-1; which sound either oontinuously or
intermittently.

Intermittent sigr_mla are 1nitlated vy . cabin pressure
drop werning units, type BC—46.

Continuous signals sre inltiated by:

(2) the MKB-2 actuator instelled on the flap transnisavion
shaft at freme No.33 end the front Bk2-142T 1imit switches -
installed on the co-pilot's engine control statlon = in oase
the eircraft takes off with flaps not extended or extend_ad
but not through the required anglej . B

(b) the rear blocking contacts, type BKZ-lm installed

' ﬂso on the " co-pilot's engine cohtrol station, and the L.G.~

extended posi‘tion 1imit switches - in case of throttling down

with the landing gear retracted at landing.

The 1imit switches of the MKB-2 actuator ere adjuated 80
that one of them with its cem opens the contacts when the flap
deflection angle reaches 19°"’1 end oloaes them again when the
flap 1s deflected through more than 23°, The second limit
ewitch, by means of the second cam, opens its contsots when
_the flap deflection engle 15 less then 19° end cloges then

* Approved F_orf Release 2004/631‘/%. - Er&¥DP78.03066R000300050001-2-
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again as roon es the deflection argle reaches
quently, when the flaps ecre rot extended tirough the teke-ofy
angle (between.19°*1° ana 23°_10), one or tw> 1irit switches
of the MKB~2 actuator sre always ¢losed. : .

Vhen taking off, the co-pilot or pllect moves ire threttyy
éontrol levers fox;nard andy in this way, cloces the contacts
of front limit switches 12, type Bii2~142r, instelled on the
co-pilot's engine centrol station. '/1th these limit switches
closed, current from the duel power supply bus bar of thé poe
pilot's eircult-breaker control penel is applicd through the
closed contacts of relay 1 snd closed contacts of limit
switches 10 of .the I1%-2 asctuetor. (when the T1l2ps are not
extended or are extended tut not threugh the required angle)
to the field winding of Pll-2- relay 13 which disconnects the
lntermitten‘t signalling, This reley operates to connect the
C=-1/2 siren of the front pressurizedl caiain for continuous
sounding which will be on until the flaps are extended by the
take-oft angle". - ’ . 0
' A8 soon as the fleps ere extended through 190'*:L o 23°_1|
two 1imit switches 1C of the LKB-2 actuator will treak the
minus ¢ircult of relay 13 and siren 2, and the siren will
stop sounding. The siren can
circuit of siren 2 and relay
i.e. when one or both of the
by the pilot away from the
teke-off procedure.. _ - .

If &% least one of the 1.G. legs 1a not extended, PL~?
alarm relay 1 operates to open the circuit o- 1imit switches I
of the MKB-2 actuator.. When one or both of the throttle
the low throttle position (at
landing), ome or two BX2-142D 1imit ewitches 12 closc thelr
contacts to energize - pll-2 reley 13 (disconnecting the inter-
mittent signelling) which, like in the first ¢ase, engagec
8iren 2 of the front pressurized cabln for continuous. sounding
until all the three I,.g, legs ere fully extenied (See the N
magran? Fig.57). The siren sounding may te stopped in this

2‘30_1 J. Ccnoex

stop sounding also in case the
13 ere broken by limit switches
throttle control levers are moved
position corresponding to the

g

“25X1
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ase by retracﬂfxn toth of the throttle control .’J_.e\'ers_ fxion
zhe positions corresponding to' the landing procedure. .
vhen the aircralt glidec at high eltizudes with one or
poth of the throttle control 10vezfs placed to the low t!#ottle
positions, or in case oI stcppege of one of the engines, the
siren sounding can be diccontinued ty ‘pressing one or both of .
the manual dicengeging tuitons of the siren wh;ch nre installe
on the right-hend engine console (control stetion). The two
um@l disengaging tuttons are mechanical}y linkc.d with t_he ‘
rear 1imit switches, type vh2-142P, cn-cih o¢f them opens the
pinus circult of siren-2 or rellcy 13 when the rt‘fspe‘cctivc buftun

is pressed. - R R _
Pr"‘he front Bi2-1421' 1imit switches are hot provided with

manual disengaging tuttons cince under normel ‘flicht conditions
(L.C. Tetrected) during augmented power cngino operation the .
ninus circuit of siren 2 and relay 13 will bcl always kept open
by 21-2 blocking alerm relay 1, 1.e. siren 2 of the front
pressurized ccbin will be silent.

Chnpter 2

0 U I PH S NT

GENERAL

The radio equipment cerried ty aireraft Ty-16 18 7
designed. for commwnication, radio navigation, and radie
detection and ranging purposes. :

munication of the eirplane with other aircreft end with ground
radio stations, to provide the communicntion meene for the
‘aireraft crew, end -to cend the digtress signulg.

The 2irplene nountss - . o )

(2) short-weve communicrtion radio set 1-PCE~70 “with
Teoelver JC-9 for two-wey eir-to-air end air-tc-greund com=
municationg Co :

" ppproved For Reqe_a_sé'2064?6?vr[f5'§c‘ﬁ Rp_r;’zs-‘pgogsRpop'3aqpsjq.ogj.fz,_ ;

8




* Approved For Release 2004/08/5-CCRARRNP78-03066R000300050001-2

25X1°

25X1.

- 13 -

(t) chori-wave cormend radio set 1-PCG-70i - .with’
receiver YC-S4 for ccmmand commmication within the aircraft
formation and for asir-to-grouni communication;

(e) ultreshort-wave commend redio set PCLY-3{ for

" commend radio set PCIY-3# for commend communication within
the aircraft formation and for comunication with ‘be flight
control officer;

(a) eircraft 1nterphorc ‘*ystem Cm’-‘lC
between the mem‘bers ‘of the crew and for external comunica-
‘tion (See Table 11);

(e) emergency transmitter ABPA-As for scnding the
digtress signals.
the navigsti;;-;;;blems under variqus_leather conditions,.

The aircraft mounts: N :

(2) eutomatic rcdio compesses £PK=5 No.l and No.2. for
flying the aircreft by homing end broedcasting stations and
radio beacons, for determining the position of the airercft
and for inctrument landing judswent; -

(b) redio altimeters PL-1711 snd PB-2- of low and high
altitudes for determining the true eltitude of flight;

(¢) instrument landing equipment -operating by the signd
of the ground facilities. It compr:lsés set of aircraft ‘équip-
mont of the Cll-50 systen (course receiver IPM-0, glide slop
receiver IPN-2, recciver end tronsmitter of radar renging
unit CI-1, and marker receiver. HPI-480),

3. Redar equipment is intended for 1denu1ficatiun of et
oreft, for aimed bombing and almed firing.

. Tor communilcation]

o

- Approved For Release 2004/076" GrARDP78-03066R000300050001-2
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Tatle 11

ircraf*

confrol of liadio lculpment I-n::*-rz:léd in

y i f
j‘gv;g?m-s‘ ‘ ’ LCES0. ::I
faF g’é‘- ‘ 41 {ILS) 3 )

» 'ELT:EJA” T 2 0 B al, 12 -
Semers : .§_§sﬁoé““?jm é é o t‘— T 718 é
- AELIgET MR IE R B SRR B

N f . A.‘ ; [
Iw‘isa'tor | +‘-" 4 |‘T" %" - . i
Co-pilot et 4nc : i+ P+ .
Hlot P+ ! + ;+("i+ ‘»(‘ +0| ?'\I p 40 120
padar operstor! + l + i L_ 1 lee |; R
Bedio-gunner -+ ‘+C .I + . 1. } l .
puaer ol ol v -

Note- + stands for equipment thet m..y be uced by the
crew member.
+  stands for er_uipmcnt. thet m:'.y be uced end
controlled ty. the crew member.
++ the radio operator mey operatc the trancmit-
ter of cormond set 1-105-7\- with the edd of the
key only (the. tuning is done vy the co-pnot)

The aircraft carries the following cquipment:

(a) IFF system ‘consisting of @& trancponder;

(b) redor bombsight II~4 intended for renrching and
detecting enemy objects under no opticzl vifitility condition,
for solving the nevigetion problems with the aild of ground
radars end for aimed bombing end cutomniic tomb relencej.

(¢) rnder gunsicht 0IC-1 for eimed fl.ring et terzetc
eppearing in the tail rone under mry vici>ility conditions.

Depending on tre.rrolleme to te ralved, evory member of
the crew can control or mrke use of tre redis ecquipnent
installed in the nircraft according to “ekle 1l.
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I‘olded;dipole ertenna i pr:‘vfded for chort-weve cot’
1-PCB~7Cl!, end ctranded wirc antenna for corrmunicetion
set 1-PC6-70.  Ultrachort-wave et PCIY-3M " having wn eddi-
tional recelver is providcd with two surface antormus.

. The antennes of glide-slope receiver 1:!1—2 1s glued to
the inside of the front glase pancl of the nuvigator, and

the antenna of radlo compass ’I'}(—;_‘-o-2 -oh the innex surfece
of the operator's blister. :
X Antennaa of the course receiver mﬂ-‘.‘t. radcr sights PB[H
and [PC-1 arc. installed under specizl fairings.

Loop antennsz of zutometic rcdio compasces APT-5 No.l amd
Ho0.2 and the antenra of marker receiver MPI-4S8T are mounted
inside the fuselage end wre not stresm-lined by the airflow.
Antenna of automztic redio ‘compass lPIf-S No.l ie ')lpced inside
of & semi-fairing made of textolite.

Altimeterc FL-17! »nd FR-2 have a cofmon antenna.

intennss ‘of transponder CPC, radar renging unit cia-t, )
altimeter FB-17H and redio set 1-PCE-70i projecting from the
fuselege rre streamlined. ) ' .

' For ‘the layout of antennzs of the pircroft rzdio equipment

"ses Pig.60. . . :

115V, 400 c.pes., &.C. is fed to the radio focilities
from lnverter [0-4500. ?he D,c, feed circuitc of the redio
equipnment are protected ty circuit breekers, and the 1.C. feel
cireults - by means of fusitle cutouts CR placed on various -
panels of the aircraft Puwer supply system. The radio fzcie-
1litles ere protected by fusible links and cutouts set 1nsid|
of then. .

Fllters [RYC-2, 9—14A 1nterphona system filter,

“capacitor KEM-31, KGN ana others are used as a2dditional

noise suppression means. Receivers YC-J| and YC-3 are
provided with crystal filters for noise protection purposes,
receiver of PCHY-3M with electronie noise supprescor.

- The radar gunsight [PC-1 cnploys noise suppression

" systen which comprises spncLl uilt and ultrashort-weve dem
‘lines.’ . . -

e

L
i
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Section T
RL&DIC CoNTUNISAITDI N

rrorLITIES

The aircralt iz equipped wiik redis coomunication fecl-
1ities to pi'ovide cormunication with sround redio statlons
snd other airplancs, for commend communication during farma- -
tton flight, for communications with {11kt contral officer,
101; mtercommunice‘tion tetween the alrcraft crew rcepters, ond
tor sending signale of disiress : ’

The arrangemcnt diqubm of the com:mnications radio cets
. is shown in I‘ic 61

1. COILIUNICA 7T RaDle SET 1-PCE-70(P=-807)
Purpose_und, Delivery Set ’

Short-wave comrunication redio ect 1-PCB-70 (rig.52) 1s .
designed for long-ranjie teleplone o214 telegraph communication
of the aircraft crew with Crsu::d' stutions and other alrplanes.

The radio set includes: ’ - -

(&) trensmitter 1-PCB-7C; )

(b) dynamstor Y-600 with Tilters

(¢) recciver JC-9; :

() strended wire enterno}

(e) telegrsph key pancl,

() microphones;. S

(g) tox witl spare valve: for the trancnitter;

(k) tox with spare valves for ‘the recelver;

(1) monitoring sclector. -

‘Radio st 1-PCE=70 15 inctalled 1n the rear prescurized
cebin in front of the radic-gurner who operates 1t (F1£453)0

The communication range >I uirernft Ty-16 with ground
stations T.C-KZ and receiver P-2." 15 up to 3(C> km at an -
!_Ititude of 1¢,a00 n. : - :

.
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. The power conauned ty tre vransmitter coes not exceed

125C . .

The power in
telegraph commnication ic within 7C t2 1ce

The speed of the telegraph keying ic 3(‘ worda per minute,

Non-linesr distortion factor does not excecd 13¢. - i

Trequency tend range is i‘rom 250C to 181¢¢ ko/s §
(120 to 16.5 m.). :

Additional medium-weve 'b._nd
(150¢ to 2¢O m.).

Performance eltitude of the
cebin is up to 12000 m. '

The set provides control of
at. high and low frequencies. ; X

Types of cormunication:’ - - o ' A

- simplex (not used); : '

thLe antozmé en,_,agcd for tclaphone or .

renges. fron 2C‘0 $0 15C0 Xop
sct operating ir depressurise

"1ts operation by monitoring

- half-duplex’ (trancmission 'md reception at the same -,
or adjacent frequencies). . T ;
_The whole sct weighs some 6!” kee ]
The redic set is opereted from the.front pancls of the
transmitter, receiver and from the telegraph key pencl. Switfed-
ing on end change {rom low-frequency monitoring to high Ire-

gquency monitorin; snd vice versa ore done with the aid of the
solector -on t_he radlo operztor's electric panel.

The transmission and reecption ere carried owt through
the throat microphones cnd telephones of the interphone
.system CIV-10 and from the telegraph key panel. If the inter-
oom uystem is inopcrative, the radlé operator may use
carbon telephone, or comnect the throat miercphones and
telephones of his hex éset  to the trancmitter reoeptacles with !
the aid of extension cable. :

[

i

Purpose Inste.llation and Principle of L_*g_:-ratiou

of Radio Set Units ; §

Short-wave trensmitter 5 (Fig.63) 18 mounted on brackﬂ't’

in @ tilted position, in the plene of freme 72. It is ettache’

. yith four chock

-1 -

reroveble rhock mourt camsisting of a {rane
a‘:cc\rbmg, pnds ard limiters, n.ud niddle and

gith the alad of

upper carriasez.

e transcitier ney te u"cd i"\r mle“rapl. communication
trrough sustained oreilleiionr, or voicc-frequency .cerrier,
and for tclepnone communication ‘throust n “isrophone.

che itrancmiiter canh bLe autonn tir' 11y act for eleven given

. frequencics (wave lenpths) yrevicusly tuned =nd fixed.

Communicztion sct 1-2C6-70 (trerenitter and rccciver) 15
connected to the folded-dipole entenna.
In cese the irensmitter feile, the rndic oper‘ tor may

‘comect his tclceroph key to the commend set by neans of the

selector on ihe ecleciric penel #nd conmunicate with the Drcu.nd
vis the comnend ‘set transmitter at predetcrmined frcqucncieq.

Tynamctor_ Y600 with filter fecding “he hirh voltuge
eircuite (screen srid plates of the valves and bias eircuitc)
comsumes 70¢ to 1253 % D,C. supplied from the circraft nuing.
The high 2nd low-voliage circuits of the dynemotor ure protec-—
ted with four fusible cutouts, ‘

The dynsrotor with o filter {F17.63) ir instelled on the
starboard side ‘of the catin on tic prescurized pocket
next to frece 75. It is mounted or thc filter box vhose bottom
is provided with & shock sbsorving Tixturc. The filter _hox ie
attached to thc bracket ri\ctcd to the pressurized pocket with
the 21d of 2 ‘eroscpiece. . i

Receiver. Teceiver YOS (15) (See T17.63) ic an cight-
valve superheterodyne inténded for telephone irnnemirsion end
for susteined. oscillation rnd volce-frequency carricr tele-
graphy, I+ hac sutometic end menuel senritivity controls and
erystel fil'er for narrowing the t:'.'mn::i cion tand wi::cn noises
interfere with reception. :

Receiver wave hend:

- chort wever = 1.5 %o 18 Icapet. (.. i 4o 1646 n.);
25013 5OC e pens (1B 19 GOC me)e

Al tae rreguency (weve) vrrd ic devided into € sube
bands, one of ihem for lons-weves. :

= long waves -

25X1
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“Vhen engag ed ‘for telc;phony, the sensitivity ol the .
receiver is not less then 15 av and 7 av (the inpud voltiage
being 15 V), and when engeged for telegTephy, not lecs thay
3 M and 3 xV for long end short waves respectively.

“he houcing of the receiver aceopr.-olates dynamotor ¥-18<
The dynsmotor 1s intended for power supply to tihe high vclta,
circuits when the YC=O 'is operating (1rreupectivc o the
trancmitier).,

The rcceiver con urols are concentre vted on the i‘ront
penel. .

_ The recelver ol the communication aet ia 1nrta11ed in th
plane of framc 72 under the transmitter on radio operator's
sliding table (I'1g.63). The table gan be shifted together wig
the recelver along the vertical guides from the lower operat-
ing position to the upper non-operating position and can be
f£ixecd in the extreme positions. The teble algo mounts the
telegrapk key panel.

‘The rcceiver together with the shock mount provided with
four-shock absorbers ic secured to. the table with the aid of
elght bolts. The attachment of the recciver <o the shock mount
48 of quick-release type. The pins fittdd on the jacket (case)
bottom enter the sheped slots of the chock mount upper  frem
the two latches fixed to the angle piece in the lower front
portion of the Jrcket locking the receiver (preventing 1its
£alling out). Co-

Tele grag_kex_panel. Telegraph key pancl 11 (Sece Tig.63)
is mounted on the redio operator'c table to be operzted by
his right hend. It comprises a base plate 2nd e cover plate.
On the besc plete 1s placed telegreph key and clamp with
entenna mode-of-operation sclector sccurcd to it. The antennd
seleotor is intended for changing from the trencmiscion over
to reception when engeged for simplex functioning. ‘

The ey panel isc.secured to the cast tatle of the rodio
. operator. )

-anﬂ receiver are instelled

-3

e valve bove"_Lar.d 2 (F1g.€3) of tre tren-mi‘ter
on e shelf over the trensmitter
gttached to the chell Ty means of choelr ebsor'bin,_, _rubher

end

ords -
° pynemoter ¥ Y-GOO of the cammuniccuicn radlo set is fed

from the aircraif maius (normel burtar of the oircuit tresker
rear cobin) vie circuit breslker 1\39-50. jhe tame penol -

el,
l:l:o serves to feed receiver ¥C-2 (without a fusitle cutcut
in the mains).
tiring. the lcau-in ruxming from the entenns ‘to the

transmitter is meae of bvere DIuY. wire, 21 sq.m. It is

. insulsted witl R.T. plestic beads (textolite beeds being

funished on the eircreft of earlier make). .

Receiver lezd-in 9 (Fib.G‘j) rurning from tcrmim..l & to

termirisl AN~ of trancmitter 5 is made of wire [, ©e®.
1,3 sq.om, leid along the radio oPorator'n inctrument panel
on ebonite ins ulwtors.

e feeding catles of communicztlon set 1—“05-70
runing from the dynemotor to the transpitter are :ccured with
petel clamps heving rulber pzdding end honding strips.

The ceble runs zlong the oterboard side of the rear
pressurized ‘eatin erd 4s securcd by meuns of attachment bolte
that secure the eleciric cebles, too, but-the electrio and
feeding cablet oTe «epar‘_ted with the sid cf speeinl bushirgs.

Tre wires rwnning from the trersmitter to monltoring ;
selecter 7 mounted on tke port side are 1213 along the losd-
carryine; beam tovetke'- with the line of elec‘tric wircs. Other
csbles slso run along the prth of the bunched clectr;o wirlng.

‘. ] .
m n::m og? 1-PCE-70L (P-808)

2, Cuiltill

The cormand redic et 1-0CE=7001 (Fig.ﬁh) is intcndod
for telephone and tolegraph conmunicrtion with ground co@md_
radio stotions end .with ather eirplemcr in flight.

S S
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The redio set 1-PCE=75i! inéludoes:

(2) tranemitter 1-7CI-703 )

(b) dynemoter ¥-E0T with filter;

(e) trenenitter renote contral psnely

(d) rerote control recelver YC—C'Ii

(e) receliver renote control mnel, .

" (£) folded-dipole entenne E TR,

(&) box with spere valves -or’the’-transmitte‘r;

(h) box with spare velves for the recelver. .

The set it installed in the front pressurized cebin on
the starboard penel support of the radio operstor betwecen
fremes Nos.9 and 12 (Fig.65).

The set ic operated by_the co—pilot hy neans

of t!:e

The set can be engoged for telephone and telegraph
communicetion, the latter being done witkh the aid of the ey
on the remote control pancl and of the radio operator's koy.

Peri'oz'm'-nce I)ata

Communicetion renge when communicetihb with ground ¢
tlon PACI®D is 12¢ km, at an Plti‘budc of 1CCC m., and 350 lm.
at an altitude of 16,000 m.

Unlike the communicztion radio set, tie command sct is -

intended for hnli‘-duple\ scrvice snd can be controlled from

distance, -

‘The opurqtion of the set 1s checked (ty monitorinw) only

} at low rrequencies end no monitorin; selector is provided.

The trensmicnion and reception are done with the ~id of

" the throet microphoncs end the telephonos of intercon CIIY-10.

Purpose, Location and Cperation of the S.et Unitc

. h‘ennmittor. Trensnitter 13 of the ccmmand radio
set I-PCn-7OJ has. eleven fixed wave lengths (Tfrequenciec).

1

1

“ 25 - 3¢ se\,andu.'

- the panel cuppert under t

- 145 =

vv-e re"‘\‘c c:n.,r"l systen 5f the tranmitter is intonded

+ *ux-'n the trensnitter I 'rd OFT and to set the desired node’

o L

2t operetion (telepiony, +elecreply, £nd voica-frequency ‘carrier

telegraphy) - E o - :
The chenge-over time Irom one fixed frequency to :moﬁher .

“Fote:  The- trancmitier of the cormend £6¢ can be used, to'r
T uupl.e)‘ "ervicc anly. The. teleyraphi key pznel is not
mo\‘n' ed znG wire “25% is "‘,orted tc the cha...aia-
ﬂ:e tr,.nsni'::er in secured to tre pzmel suppcrt shaped
epbers with 12 scrows, The unienne leed-_in of the trensmitter
{s siniler o “hst of the coomunication set trensmitter. .
Dynenotor Y-€00_ with filter 20 (F15.65) 1c mounted on.
urpe the. receiver, the crossplece of the -
filter tox shouvir-mounted portion belng fixed to the panel
support sheped memters with four tolts.
prensnitter_cont 1ol parel, The remote control pﬂnel of
the tramsmitter (Tig.65) is instelled on the gterboard cide
between fremes Noc 7 end 8 above the co-pilot's motor punel.
me tese (totton) of the pemel is secured %o the board with
the eid of three screws, The panel is held to the bottom by

four ever-set rcrews. .

The front wall of the panel mountss

"(2). starting end mode-of-operrtinn selector;

(b) channel selector;.

(¢) indic:ting lemp holder. :

Mountcd on the upper well of the panel it contactor, a.nd
on the lower one, recpptecle receivm(r the microphone plugs.

Recetver YC-01_ controlled from the distance is used for
Tadlo telechone end 3 redio telegraph communication ot tho air-
eratt, Itc dimencione snd performence drtn do not da1tfer from
those 02 receiver YC~O. The chock mount of receiver 19
(F1¢.65) 1t secured to the sterbvosrd penel ruppoTt under the
transmitter ty ge?n" cf eiL}* tolts.

- Approved For Release 2004/31H¢ ' RIEFDP78-03066R000300050001:2 ;- ©




.

" Approved For Release 2004/01£463: €IA-RDP78-03066R000300050001-2

25X1

| 25X1

..1:_[.3.'

The fairlead of the cormend receiver and conzunicetion
set are of the same type. The fairlead is attached to the
cheped merbers under the transmitter end to the front wall of
the panel support with the eid of tase insulators pade of
ebonite (or orgenic glass in the aircraft of earlier nake),
Remote control panel 25 ellows to govern rcceiver yC-97
from a distance. It 1s installed on the tiltel »~:ion of tha |
co~pilot's motor panel above the remote control parel of the
transmitter. . . o
command set (Fig.66) 1s a silver-coated brass tube, 8x12 mm,
6-m. long, secured some 1CO mm off the fuselage between
frames Nos 10-22., = - e ) .

Power_supply, ‘protection and 1ns1:ai1ation of the set.
Dyngmotor Y600 i Ted from the alrcraft maine, via the
power leed-in on frame No.12. Co '

~ The remote control system receives 115 ¥, 400 c.p.s.,
A4.C, from the operator's fusible cutout p'anel via the fusidle
cutout ClI-2. pirect currents is fed to the filter [IYC-9
from the operator's circuit breasker panel.

Pilter [['¥C~2 15 mounted in the same way as the filter
of communication sct receiver JC-9. i

411 the bunched wires and catles of ‘“the command set
1-PCG-70M ore 1laid slong the starboard side between fremés
Nos 7 ‘o 1C and along the right panel. su'ppo:‘rt.qf' the equip-

‘ment between frames Hos 16, to-1ls .

. The bunched wires of the remote éontz;o];'fmnel‘ are
secured to the co-pilof's motor panel. The bolts are écrewed
into the motor panel. ' Lo ’ ‘
.. The cable running from the transmitter to the dynamotor
15 secured to the penel support shaped member by means of
clamps with bonding strips. Greater part of the radlo set
wires 1s laid along the electric wire lime emd has common

attachment fixtures together with the clectric wires.

Tange covers 12. km.at lemst. .

- U7 -

Ultrashort-weve sirplex transcelving radio set 2CY,-3M
is intended for telerione mode »f speration of the command
commicetion between the zirerszft in the formatiosn and the
fNight control radis cet. The set 1a provided with quartec=
crystel frequency control. . )

the FCIY=3i! net (¥17.57) 4ncludes (=) trencmitter; - -
() two receivers; (¢) supply unit; (3) tws control papele;t
(e) three boxes Witk quartr-crystal cetej (2) measuring unl
(in the set of onc >2 four elireraft); o )

A11 units of the radis set, except the control panels,
puttons and antenncs, ere loceted in the reer pressurize_d i
cabin. The set it operated by the pilot and co-pilot. .

Performance Dota

Vhen communiceting with tle ground radic sct of the
PAC-YKB  type, the ultrsshort-wave sct PCu¥-3N ~ covers the
following renges of communication dependinr on the tlighﬁ
altitude:

riight eltitude, Commurication
’ e ~ renge, km,
‘100t o 120
2000, ..o 168
5¢COL T L 230 .
e,0c0 - 3%

At altitudes over 500 m., tae eir-to-sir communication

v
The frequency bund of the set 1r 100 to 150 Me.pess .

-3 B.) witx qizart::—crystul frequency, control of: the trqgu- N

nitter and receivers which ensures fixed frequency communiosa-

tHon, . : e ] _

The remote cen‘ufol,of the radio set is accomplished

¥ith the aid of tuttons pressed on two remote control pzm_olﬂo E _’
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' The radlo cet allowe brc-_tun.‘mt; tc eny four fregucnciles pf thy

tend £0 that any cf *hem can e uced for communication
purposes while.in flight. o .
Time of charige-over from cne wave to another does not
exceed 3 sec.
" The second receiver of °C¥=3l can be tuned to any four
- frequencies of the terd dlﬂering from the tuning frequencies

* of the trencmitter end receiver No.l.

The outputs of receivers Nos 1 end 2 are connected to the
telephones of intercom CiilY-10 . through the control panels.

The reception is changed over to transmission by means
of four-contact button TK-4M merked RECEPTION-TRANSHISSICK
(np;mm.ngp;r,m%) and set on the pilot's control column
(name plate RADIC SE7S). The buttcn connects to the plug O-3(]
on the control panel. -

The time of change-over from reception to transmission
in 0.5 second.

* The power consumed when engaped for trnnsmission does net
oxceed 415 %, ond when engaged for reception, 270 W with
normal voltage across the aircraft mains.

The microphone and telephone are connected to the trens-
mitter and receiver via the interphone set of the co=-pilot,
the remaining interphone setc being parallel-connected to t‘\e

latter.

The eight-valve tra.nsmitter has 1rc to 15¢ I..c.'p.'a. .
frequency band with quartz-crystal rrequency control.

The transmitter power 1s 6V,

The shock mount of trensmitter 5 (Fig. 68) is instelled 0B
the support between fromes 69- 70, starboard. The transmitter
face penel 1s get verticel and faces tackward. The fzce panels
of the tranomitter snd receivers are protected with a cover.

To 149 -

peceiver Yo.1 (Ifer - ir Tig.(8) is mounted in the port
side portion of the -aixfcmft‘ on iie support wherc the tranrmit-
ter 18 1nstalled.
pecelver of PCIY-3 " 1s & 13-velve telephonc "uperhmero- :
tyne with quertr—cryctal frequencv comrol. Four fixed . -
mquencie.. (okennels) skould te: adjucted in edvance. The

* srequency band covers.loc 10 15C LCJPaEs

The recciver i remotel:: cnnhov’m tne channel Tvelns
gelected ant tle volurs covir»siled on h» control penel,

-The receiver tas an electran roise suppresrcor which
sutomatically cuts off the ‘receiver wh»en trere 4s no carrier
frequency of the other party (locks the low frequency amplify-
ing valve), .. ond cute it in when the carrier frequency appears. .

The receiver cen be tuned with the aid of unit rliv :
{measuring unit) without a signsl y,cno.rato;'. .

Receiver I'2.2 (Item 1 in Ti;.CE) 1c erranged on the upper
suppor_t-;;;; receiver No.l.

The receiver ic used &s @ ctond-by one to px_-'omotn the
func.tioning of tke set, and olso ac & regulur recelver.

Receiver Lic.2 15 nttached in the .':amc-m;y s transmittor:
ad receiver .14 :

The_cupply unit comprircu tw> scleniun rectificrs 2 for
woviding direct current (i‘ron invertér 'TO—‘UOO) and generat-
ing the following voltagc ) .

(a) +31C V to te appliod to the velve plntcr whon the
set is engaged for tren.)_nission and 4?7 v when engaged for
reception; . .

(b) -1c5 ¥ 1> te &pplicd 1:0 the blan  circuits when tho
set 18 engeped for rcc"ptiox‘ and -1,.(‘ A wher. engeged for
trausmiscion. . : )

The velve Tilement current 1:‘ cupplied from the air-
craft maing.. the cupply wnit ic inrctelled on the upper support
Meht of receiver Io.2 (alove tie tranimltter) and fixed to
“the snpport sheped menters, ’
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' (aléng the eircraft extis) on the canopy beam, wiihin casy
. reech.of the piloic. The eontrol panels can be essily Temove;,
Cuartz erystel toxes-3 (Fig.¢3) are mounted on the Spary
valve box for trensnitter 1-PCE<70, between frames Ifos 72-7,
on & common bace which is secured to the support together wigy
the transmitter spare velve box with the aid of two shock=
absorbing cords. oo - s :
Upit _rliv (mercuring unit) ic  intended for tuning the
recetver without e signal genérator, for tuning the tronsnit.
ter according to the current values of the tripler, and for
controlling the antenna current. Unit “fv g inctalled on the
starboard oide of the aircraft between frames Nos 63-64, on
& speclal bracket with rubber ga'akets, and is fixed by means
of removable shock-absorbing flexible cord.
. Iranscelving and receiving antennas 4 and S

_and 5 (715.09) are
installed on the aireraft fin . Radio set PCUY~34 employs.
concealed surface- entennes mede of brass geuge No.0.15. State
Gtandard TOCT 358453, They are shaped as triangles and gluel
to the fin tall cone meide of aircraft plywood. S

Ruttons T-4ii on the control column (intercom systen)
are 1intended o énga;;e the throat microphones end to connect the
"ground" to reley Pl-2- engaging the transmitter of PCLY-3Y,
The reloy ig set in +he upper (overheed) electric panel of
the pilots, N :
Power supply, protection emd wiring of the set. The radis
8et receives direct current from the duplicate supply busbar
of the operator's circuit breaker panel through circuit
breeker A3C~5, - T -
The A.C. cupply 1a fed from the operator's fusible cut-

out panel through fuzible -cutout Cll=-2, .

The R.F. cables from the antemnas tc; the tranomitter &ﬂ‘.
receiver No.2 are 1lrid 1n & conduit along the resr sper of
the fin. Upen leaving the conduit, the cables are nttached

i

!

i

. with the aid of clips and sleeves. The cables ere laid
through the air"cicht wall of the cabin in special airtizhﬁ
}nputs. Bunched-vires and cables connecting the ‘transmitter,

for each line.

gember of the upper SuUpPort and erc fixed Yy jeine of neial
elipe with rutber poddin;. o from the receivers
snd trensritier o the control prnels rre 1214 along the eir- |

wires runnin:

eraft sterbtorrd side torether witi the cleeiric wires,

4. SIRCRADT INTIRCL CGiY-10 )

The eirereft intereor syster CIy=10 (7i7.77) ic 131t6_ndad
tor communication tetween th.e merbers of the erew, for extern:l
comunicetion done witi ‘the zid of the corrunicction and
eomménd Tadlo £evs, &#nd for receiving signels via the . PXw5
radio compesres 1Jo.l and lio.2. - o

The .aircrolt intercon syétem comprises: - -
' ‘ Ho.regid
- smplifier ....'.......’.'...-..............‘.. : ) 2

- one-cord intercom ret (without T
edditionsl panel) .........‘........._........r.....‘-‘ .

- two-cord intercomn set (with #dditional e
T RN

= 8dditional pENEl s.seiesiiiiasrennincinens
dynenotor ¥=19 with £11%er veveerensosves
supply 1inc FL1tEr seeravanvees e
four-contaet tutton WH-4N crevsvaserennene
two-contact tutton 204K seeresenescnoronss
- diftridution box Seresnestanaestenssernaine

W

essetsesesra e

ol rrww

- 6 (nect -
Turnished with

<he wircrnft)

heRdASet tuveserciirsosioncsanasnioonsasaen

= extension csble, 1.4 m. 1ong eeeas eresses 06

~ extencion cabtle for work in 1enr eebvin .’-'4.
lOm.'lon{; cesersseacccesiriiseentinesseretnannan 1

'Z’i:c intercon rrstem CiLJ-10 wmry te fod witr :,C. and

3¢, end s amplificr, dynemotor arnd supply-line filter

-I
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. " Teohnical Data ’
Rated volt;'ge of D.C. éouroe ‘1'_11.6 plate circuits of the axﬁpli;‘icr are fed fron the
(alreraft T2Ins) evveeesenesecsrnasinsnrsensrees 28 ¥ gussotor  ¥1ih the filters in the high end low-voltage
Throet microphone feed vOltAse veeessesseseosses 4 =5 ¥ eircuits. . . . ’
Operating current concumed by one dynemstor - - A1l intercon setc erc cornected in persllel, thercfore
With BNPLITLET eseeeresasvrcosassssscrvrssses BOE exceediny tpe conversziion of two membters 95 the crew can be heard by
. S S 1.8 - o1 members who Set the switches of their irtercom sctc for
Operating current consumed by one intercor L ' internal communicetion. . ‘ L : )
set with one Telay engeged esiesioninaiasases not ciceeu,-, Feek signals of throat micraphones nre a,::pli.ﬁcd‘bv means
Do A . ) .12 A . of special anplifiers so that 14 scts oun operato. )
Average voltage while s’pcnkini; over 14 peirs o . The intercom includes: intercom sct proper, pdditional
of tolephones conne¢ted in parcllel to the . S el (furnished only for the pilots cnd nevigator), four=
" amplifier output, with two peirt of throat E contact button and zdditionel two-contact vutton {for the
microphones Ja~5 connected to iis input ... not less pilots only), headset with 2 pelr 5f throat nicrophones Jla-5
. T ’ . . then 5C V and telephones To-d4s . . .
Change of output voltage with the number of. - Anplificrs Koo 1 snd 2 of intcrcom cysten oircults are..
gp— engaged telephqnes Ta—y’ reduced fron ' : : four-stage amplifiers of low frequency. employing three twin
14 DA1rS £0 1 BRLT +erveersesseeserseensessss nOb cRosolizg | 10868 GIBC. Tho chplificrs provido en wutomatic inoreaso of
. - 15¢ 1 ths amplification capecity at two stagec vith the nid of n
.. Amplificetion factor .....f......‘..........'.....‘ ebout 2C0 pressure relay 1.8 ‘times st aYtitudes betwesn SCOC t0 6COC-Dey

‘Automatic improvement of amplification: amd 2,5 times at 7C0C.to 8CCC-Ee L
at oltitudes of 5 to 6 km. .. ebout 1.8 s . Amplifier No.2 15 intended for circuii I'o.2, its power
c8t altitudes 0f 7 10 8 K. ceeevsvornvrcesecss Cbout 2.5 tizs being sufficient for ell consumeri. Amplifier MNo.2 (Ito!:l 12

Reduction of sutput voltage upon comnceting , in F1g.65) is inctalled at the bottom of frame No.2 on tho .
.the second pair of throat microphones Na-5 , not exceedink operator's panel euppoft. ’ o o

' - . : 254, Amplifier No.l recelves voltefe #rom the duplicate bus-

Frequency cherecteristics of the amplifier have .. . ber and from the storsge battery, l.c. circult Nosl is fed

Bmooth Tise by 153 deoibels ..........eess. from 30 cupds . O7ED i the mainc ere de-egergized btocause of some damage,

‘ T - 40 & renge of { . mmplifier £1 (71g.71) of intercom circult No.l 1e

2500 to .. installed on the port-cide cquipment support between framee
Non-lineer distortion facto: 356C copeBe %o 11 axd 12, o : o
> - T under 50 V, : The amplifiers are installed on four rubber shoek -
@t 1000 0ePeBe tesvtnsesearssnsscecscsansanss N0t exceeding ebsorbers eack. 'hey cen be quickly releancd no the ehock
. ' 5 . . mommt secured to the rupport sheped menbers is provided with

two latches that exe tnken opart ¢4 Temove tle anplifio:.".'

- Approved For Release : 3‘065@060300_&)5&)051‘}2‘.
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Intercgg_ggt. The intercor cete ere intended for interiey
commmication of the rircraft crew mepters with the 2id o2
intercom system amplifier’ 2nd for extornel comrm:ic"tian
cerried out with the-aid of the redls eguipment. .

Intercom scts ere used fer °\vitcninc tce thrcat micra-
phones end’ heedset tclep! ones for verious types of conmunicn.
tion.

The intercom get ensurcs tvo-woy comnunioztion through
bothoircuits of internal communication erd ilivec radic sets;
i1t 1s also iIntended for conference c21l by voice.

The vital porticn of the intercom set s 2 multiple-
contact mode-of-operaticn pelector of wefer type designed Tor
bringing thc telephoqeo and thtrost microphones to five posi-
tions,

The intercom seis in ..ended for operaticn with an additio~
nal panel (two-cord) do not b:.sica]_.ly differ fron the one-
cord sets, but in addition to the Tour-core crble with con-
neotor for engaging the heedcet they sre alrco provided with
five core shielded cables with connector ic be Joined to the

- additional panel.

For cutting in the supply elreutts of ‘the throat micro-
phonas end for remotely switcbim_, the required relay (start-
mg relays of the tranimitters), the crew menbers must press
four~contact buitons TK-4F to be hendled by hand or foot.
The’ deuign of the foot button switch is shecwn 1n Tig.72.

Table 12 deals with the arra.ngoment of "the intcrcom sets
Iith the buttons for comnecting the throat microphones.

Figurcs 63, 66 and 71 show the arrancement of +the inter-

com sets, buttons of euxiliery penels, filters, dynamotors, .

emplifiers and connector boxes of the intercom system CII¥-10.
Dynamotor Y-18 is provided with H-shaped high voltage |
filters accomnodated in common box for moothing the ripple
and for decrezse of the noiso dux-in" 'the operstion of the
amplifier, :
Every member of tre crew cen operrte *re mo(‘(a-of-opcra-
tlon selector or the intercon set to cut in the telephones

- 155 -

;i throat microphones o0f his headset for internal communica-
don (refer to Teble 11). Besides, the navigator, pilot and
w-pilot can esteblish external communication operating the
gzmication redio set 1PC5-70, commend redio set 1-PCE-70M,
czmend radio set TCUY-3M; they can also monitor the opera-
ion of eutomatic radio compazges APK-5 No.l ena No.-. using
:Mitionnl panel; :

= the navig“tor—radar-operator cen esteblish eztoml
:szmnication employing communication set 1-PCE-70, oommand
--3to set 1-FC5-70d, and command redio set PCUY-3U;

- radio-and-cennon-operator can establish extermsl com- -

" .-alcation cmploying the communication set 1-PCE-70. voth for

i

I

+ i3
. A

na;f‘ :

2:lephone end telegreph versions, employing command redio
3¢ 1-PCB-70M  (for the telegreph version only) and radio
3t POWY=31{ (for the telephone version only);
- gunner cen establish external communication employing
% ultrashort-wave command set PCIY-3H.

These are the only application versiona of the intercom

_joten CT¥-10" on the eirplenc Ty-16.

The intercom set telephones sre connected direetly to
™2 eircuit, while engagement of the throat microphones
sjuires thet one of the four remote-control four-contamot
“2ttons (hend-operated or foot-pressed) should be pushed.
"2 locetion of the buttons 1s shown in the table.

Through the bution fed are the throat microphones and
‘mamotor starting relay of the raedio set where the wafer
“itch for five poaitions 1s 1nsta11¢d.

"App_rbveq_'Fér'Rélégs 2
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Location of Interconm qets snd Buttons
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i-‘al:le 12,

——
Crew Location : :
member’ 4y tercom additional| throct microphone cut-in ‘g
set panel ution Tk
1 2 3 4 - ﬁ%}
1. Navi-| Right |- Next to Foot but’con switch locatad F
gator portion i_ntei-coni on the floor next to frame f
: of ope- [set- Yo.1, left sidej a buttom on !
rating cource stabilizer; a button g |
) penel . left consolc . ‘
2., Pilot| Port Do’ Internal #nd external comm. §
.|eide, be nication buttons located on i
tween . the control column wheel, righ’
frames horn; button end lever on the
: 6 an_d 7 autopilot formztion stick
3. Co= Ctar- Do - Internal end external comm-’
- pilot boud, ) nication buttonc located on *
: between control column wheel, left
2ramea € - horn . c
and 7 .
4y Novi-! Upper Do Button on operator's insim-
gator- part of |- - ' ment penel; foot button switeh
radar .  |fuselege, on foundation; button on
operator jon operc- sighting station
tor'a -
panel
: . support e
5+ Radioq Port Do TWo buttons on sighting sts-
_gunnexr side, bew| - tlons; button switch unger
tween right foot
frames 72,
Clamany

e A e

- 157 -
1 i 2 3 4
— T

6, Gunner C“tertoard,| Next to| DPutton on sighting ste-

between - intercon |tion; button switch under
2remes 73 set right- foot
and 74 '

When the gelector 15 set to -CI¥s, the telephones con-
geot to the emplifier output of circuit 0.1 of circuit No.2,
topending upon the positiim of the circult selector (located )
left of the mode-of-operstion selector on the intercom set). .
fis circuit selector 15 also used for chznalnc over the

" slrouits.

- For ccnvenieﬂce in cerry 1ng out tae hternal comunioa-
tion, all intercom sets mount confercnce call duttons labelled
*[FfPK.BH3." - If necesrery, every crew member can call upon
other' membere by voice irrespective of the cirouit 1t forms
prt o2, There is' no need in this event to prees the tour-
contact button.

Having told what he wa.ntod to, the uner relcsnea ocon="
ference call button, and ell the otker users come back to the

" commnicetion mode they employed befora the eccll was sounded,

The crew members callcd upon should set the ualectox-a of
thalr intercom sets to CIY end cerry out communicetion using

-62¢ 0of the internel communication circuite specified by the

ealling customer.

The intercom system CIY~10 “encurees ror the pilots a
fulok chenge from the external communicetion to the internsl
ttnunication irrespective of the position of tho mode—ot-
‘leration selector on thelr interconm sets. ’ .

For this purpose, two-contact tuttons of the 204K type
labelled * CIIV"™ ere located on the control column wheel :
Yoms next to four—contect buttons T-4il. The CIIY  tuttons
®ovide change-over to internal communicasion irrespective . of
e position of the mode-of-operation selector (relay incidr

Lo S S-B:C-R-E-T - B IR
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" the intercom set functions). The comunication 1c cerried out

‘through the circuit to which the circuit selector is brought,
During the convercation the button is kept pressed. Teleasing
the CIV button, the pilot comes beck to the kind of commmmy.
cation he had uced vefore the button was pressed. -

Cne need not press the four-cnntact button when nsing
the two-contact one.

Cast handlec on the steering wheels Witk b'utt'onu nc‘-qi;‘
and 204X are ‘provided with inscriptions RADIC SE2S (PAlM) -

and CIlY engraved on them (respectively).

The pilot operating the formation stlck of the autopilet
All-5~24 . can govern the lever provided in the upper foreward
portion of the handle Tor closing the throat microphone cirew”
and For starting the dynemntor of any radio set.

There ere airplanes where the pilot's switching diagrn

- differs from the one descrived above. The difference 15 as

follows: .

(1) relays inside “the intercon sets sre not Inctalled and
the switching s accomplished with the zid of relayq -6
and PI-2 installed inside the relay boxes}

~ (2) oconneotion of four-contact button (merked CIV) and =
of two-contect butten (marked CU}' npn }'KB) du‘rers from the
one desoribed heore:

(a) vutten CIV or-CMY npu ¥/B° msy be pressed on the
oontrol wheel for carrying out internel communiceiion with
mode~of-operation selector set to CIy;

(b) when the mode-ot-opera»ion selector is set to-
COMMAND RADIC SET (OM.PC) or communication RADIO SLT (GBS-W-
the external communication 15 established (power supply fed
to the throamt microphones and tranomitier ostarting relays)
by pressing any of the buttons in quention (CY  or CIY npr

" VKB)3.

(e) tor cr'anginr over from external to internal communi~
oation, with the mode-of-operetion selector set to ULTR.SH(ES
VAVE RADIC SRT (VKB PC), CMY npu YKB putton should be press:’

- 159 -

(ﬂ)' the externsl communicetion car be chanzed over to the
+>rnal commicatior\ onl; when 'c)m mode-of—operation neluotor ;
-3 5ot te YKB.

gwitch No.l of intercom system CII¥Y-10 1ic mounted on the

zrheed eleciric pancl of the pnota, circuit dreakor A3C-5

;o the circult bresker pa.nol of -the co-pilst, "he dynamotor
-3 emplificer of circuit No.2 are supplied through oirouit )
2eker A3C~5 trom the normal meinc vie the radar-oporator's -
rouit bresker . pencls twitch D=45 of circuit Mo.2 ic located

_3the pilots: overkead eleatric pa-;ol.

The wiriag of the intercom systen cly-10 L lnd
ethor with electric cables, wires, typen EMBI3 apa BIRY
?1ight dlue colour,beiny uged for the purpose. The wires
2 the aireralt intercom aystem are 1214 as far from the Ao C.

_dles er pors cible.

5. TMERGENCY RADIC SD7 i3PA-4S

Imergency radic set ASPA-45 (71g.73) 15 intended for
—Mng aistress signels or hea.rm;' dats in eroe of foroced

*ding.

The radio sot assembly mcl\xde':- :

(1) trenscitters

(2) trailing entonnaj .-

(3) uwnit rotetion cratﬂ:'

(4) kite;

(5) two vencrntore for ﬁllim_, the balloons with hgdz'o-
13

(6) two rubber balloons Lor re 181ng

{7) signelling 1amp, :

(8) parscrute} )

(9) coft packings

(1¢) counterweipht,

The yedic net ABPA-45 witx the poractute 1t mstallod
1 the preccurized cebin on thc ctarboard ride between framec 9
110 avove the mcdulnting unit af redsy tont night PBII-#.

the antennag

§-E-C-R-E-T
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. T.e emergency redic set ABP:-45 can be cngaged fir
‘transmission at fixed frequency of 5° Ke.p.s. only. The
antenna power of the transmitter is 5 V. The tremsmitter ig
fed from the generator mcunted inside the transmitter housing,
The generator 1s rotated by hand. Depending on the pocition
of the mode-of-operaticn selector, the radio cet can automa.
tically eend out distress signals £.5, or beering eicnals py4, -
Besides, the button type telegraph key can be used for sending
telegraphic radio signalu or light signals from the lamps.
The radic set housing is made watertight and cen Tloat when
dropped into water,

g |
‘

S.

-§E£’£AEE.i.§ . | !

xuvra&mr
ECUTPHERT

RADI:- N

The radio navigution equipmcnt installed in the aircraft
1s provided for detexrmining the coordinates, Tor in-bound and
outbound flight, taking bearings of the housing stations,
determination of the true altitude of flight, determination
of the distance to the airfield, cerrying out the £11ght n
the holding .zone, IL approack and landing. As these missions
require, aircraft TY~16 mounts the following radio navigatiol
equipment: radio comprsses APX~5 No.1 end No.2, eltimeters
FB-17N and PB-2, radar renging unit cI —Zlx § marker receiver
MPrT-420, course equipment '(PAI-., and glide-path aquip-
ment IP-2,. . :

The lay out of the radio nevibution oqnipment in the

’urplune 18 shown 1n Figs 74 and 75 -

PR

1. RADIO CCMPASS APK=5(No.1 end Ko.2)- T
Deaimation end_Set : ‘

‘PL-S ‘autometic radio compasses are designed for
navigating the airplane by boming end broadowsting radio

x,
/ To be also rererred to es M.
equipment). :

(distanct.- measuring

. Approved For Release 2
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statlonc and redio teaconr, for dctcmining the ectimeted
psition of the eirplene, {l.c approech and lrnding with the
3id of the irctrunent landing rysten.

7The evtcmatic radic compess 1o des 1gncd for solving t!‘.a
following ravigation protlemr:

(2) inhourd f11;kt with the vicual 1ndicnt:|.on of cource;

(b) intound Ilirkt with sural indication of courac;

fc) outbound flicht (puxiliary facilities);

() determination of drift angles and wind veotor;
(e) automotic dctermination of the radio station bearings
by the radio compess indicator and élso aurallyj ) '
(£) flight by the rsdlo beacon sending . the modulated
plses end operating for bearing and cone versions. .

Mounted on the airplane are two redic compesses 2PR-5
Jo.1 and No.2, As. there arc two compasses, there 13 no need to
re-tune the redio compass when determining the location of the
airplane on the basic of the btearing valucs provided by two
radio teacons. Besides, automctic redio compsss 1PK-5 No.2 is
s spere one to te used when redio compucs no.l gets out of
wrder. - :

Radis Conﬁaas 'W—S !\'o‘ L '

The set of Putomatic A..‘-—S No.l (t‘ib.lclt) 1nc1uden .
(1) pick-up uni‘j
(2) invoera cop;
" (3) navigator's control panel;
(4) pilot's control panelj .- . :
(5) navigator'e two-pointer indicator (3['3;-1),
(6) pilot's indicetor (Euy I—l), ’ .
(4] Telay box; co
(8) silice gel cellp
(9) flexitle shaft teo—piece;
(10) rod entenna,

8-03066R000300050001-2-
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Cha:mcterirtios _' . readings of hic indicator. The cd—pilst can tunc the compas:-.-_
eenTreeentr . ) ) to homing statlons withcout changlng hic position (frem the

The continuous bend of the radio compase renging from plots’ corirol panel) and nm—iretc tk¢ airplenc consulting
156 to 1360 Xe.p.s. (200 3 to 23 m,) comes in three Subb?_ndsg hls indicator.

- 15¢ to 310 hc.p.a.; L . o N :

- 310 tc 640 Feupoesy U Lo . Lrineiple of Dperation

- (4 t¢ 13 0 Ke.paB. . . ’ : N . ’ B .. o

Errors to be tclerated:” ’ . - rhe sutomatic radio compase has two antennas, one being

(e) net exceeding +3° fer bee.rinl irre°pect1ve o frequeny; " girectional (loop), and the other rnon=directional or open.

(b) nut exceeding 2.5% at any point within the band fer the electromotive Iorce taken over by the loop 1is anplified
_calibreticn with 2-m. length of flexible chaft. The margin - 7y theé 1oop c‘ annel pqufier 40 be fed to the phace comnutatoz'-.
along the scale ends shculd bde at least 1% of the extreme ‘Besides the R.F. pulse the phase commutator receives L.F. ' -
specific values ¢f every subband. ’ witege (2bcut 5 c.p.s.) from the tonc generstor. The electro-

The cscillatiens of -the indicatcr pointera must nct sotive foree genersted by the phese commuiitor reaches the
exceed 5°, and the loop must inveriably come back tc the antenne circuit of the receiver, The receiver antenna oirouit
original position with en accuracy of i3° at minimun. J slso receives the N.I. pu:!.cc teken over 'by the non-direotionai_

If redio compasses No.l and o.2 are tuned to the some "{ sntenna,. :

! - radio station,the permissible mismatching should not exceed §° H The electromctive force ottained ec a result of 1'“791"‘
- (23° for each compass). . " action of the 1o ccp pulse (vis the phace conn\.taﬁor) and tho -

Sensitivity of the pick-up uwnit 15 1" to 12 AV, and the antenna signal is emplified by the receiver, Tectified, ampli-
extreme sensitivity ‘for housing is 5" avV/m, fied by the lov frequency circuit and then delivered to tho -

The operating range of the radio compess-at 17 iem. 2ltl- control eircult of the radlo comprss. The control cirouit

tude 15 18.. km., and at 5. ' -m. altitude, 24 ° km. when operat- I eemerates voltace actueting the motor nnd the loop conneoted
ing with housing radars of the HAP-3B type. The conpass 1s to 1t to rotate until the longitudirel axis ‘of symmetry.of

fed from the 28.5 ¥, D.C. meins and from 115 v, aoo CeDeBey the loop gets aligned with the direction to the redio station. .- N -
A.C. mains of the eiroreft. " In this irstence, the electromotive force induced in the loop
Exoept the inboard loop, radio compass APK-5 Ne.l is vill be equal to nil, and the voltarc, m'skmg +he motor rotate
- located in the front pressurized cabin, vill be alsc nil.
' The radic compass 1s operated by the nevigetor end N The rotetion of the loop is impnrted to the axle of the
the pilet. The nevigetor tunes the radio to the specific transmitting seleyn through the gear traln. The indionting
- frequenoles, determines the location of the eircraft by tak- ttlsyns follow tie rotrtion of the transmitting selcin axle

ing bearing of two ground Btations,
tion prodlems,

) ‘The receiver 15 tuned trcm the remcte ¢ontrol panels
of the navigator end the Pilot with the ald of flexible
shafts. The pilot can flight his airplane accarding to the

and solves other naviga- and show the engle tetreen tho cirereft fore-cnd-aft axle and
the direction to tie rrdio station..
There is provision for nanuel rotation of the loop = by.

5
! ®eans of the cwitch P,- WA .r.’ N (LL/L'P L-1) vlien the rodo-ot-

°P&tation selector 15 set to LNCP (P1.1A).

- ‘ ‘ ' §-E-C-R-E-T . ° L e
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When the compass is engeged for operation, joint functiep. |
ing ‘ot’ the locp channels and non-directional entenna is
ensured. R :

\lhen operating for the antenna only, tke radio compass :

2

functions as an ordincry superheterodyne receivery, and whem .
for the loop only, ac aurel direction finder.
Unite_of Podio Compase :TK=5 We.l .

Receiver APK-5 employs @& sui)erheterod;me' ecircuit with 1
15 tubes. The compass portion is provided with loop vrotation i
automatio control set at 1ts cutput.

The receiver is mounted behind the pilot's seat on the
equipment rack between frames Nos 9 end 10. The receiver is

seoured to the rack with ‘five bolts locked to the shock mownt
having four shock-absorbers. s o

Loop. The inboard -loop is adjusted for upper location.
The loop antenna unit includes the loop proper, loop rotation
electric n}otor,‘ and the redio deviztion compensator. '

The loop has a magneto-dielectric core with 8 winding.,
The winding ends arc passéd through three commutator rings
attached to the loop axle and teken as far s the peg of the
cable connecting the loop with the recelver.

‘The loop of automatic radlo compass APK-5 No.1 1s placed
on the shock mounts in the upper portion of the non-pressurie-
ed compartment next to frame No.13. . .

The slot between the loop and the body at the dieleoctrie
disc is soreened with flexidle gzuze No.OO4,S5tate Standard
6613-53. . . ’ .

Navigator's control panel is located over the navigator's &
table, next to frame No.3, port side. The panel ensures
complete remote control of the sutomatic radio coﬁpass. Al
oontrols are mounted on the front board of the panel.

The pilot's oontrol penel is similar to the navigator'i
panel. It is installed on the pilot's hydreulic control pansl
between frames Nos 6 end 7. . -

it

CE-

i e short-shafted pointer
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e JIJB-1 * two-pointer course indioaior of the navigator
4 » Toceiving mag-slip with the needles of radio compasses
f.1 and No.2 fixed to the two axles of the mag-olip rotors.

T tis electrically connected to the loops of radio compasses

fo.l end Fo.2 which is respectively marked on the pointer. .

ge indicator is instelled on the instrument panel of the
peigator. The errors of the mag-s1ip indications should not
aoeeds +C.5° on the zero mark emd #1.5° on other merks for
(pointer No.l of indicatoxs ymB-
ot BEI-1; +1.5° on the zero merk and +2.5% on other maTks
tor the long-shafted pointer (pointer No.2 of indicator yigs-1)

Pilot's mag-slip pointer indicator BCY[I-1 1s mounted
« the pilot's instrument panel. - - )

Relay box (distribution box) of sutomatic radio ‘compass
sorves for switching the receiver over from one control penel
to the other. The box is located above the receiver of auto-
ptlo redio compass No.l between frames Nos 9 and 10. It is
sttached to two vertical shrped members of the panel support.

Mg_ﬁg}_&g}l made of plexigless is set in the clamps
ear the freme to which 1% is connected by mesns of 8 rubberiz’-\-’
o) hose, * - :

The receiver is tuned from two control penels with the
a4 of e tee-piece loceted on the left reer bracket of the
vertioel £11ght gyro of the autopilot All=5-2M, end with the
a4 of flexible shafis. - .

Antenna feed-in No.l is made of wire ‘BN, oroes sec-
tion 1.3 sq.mnm. . . - :

" mhe wire is secured by means of two insulators made of
thonite or orgenic glass. Noar the recelvers, the wire 18
separated from the feed-in of automatic redio conpass ,APK=3
k.2 by means of an organic glass sirip. ) - C

Radio compass APK=5 No.l receives D.C. from the navi-
mtor's circuit breeker pmnel vie circuit breaker A3C-2:

@l 115 +3 V, 400 c.P.t. A.C, from the nevigator's fugible
lnk panel  vie fuzible link CM-5. Tvery control panel has

" . Approved For Release 200410116
L RS g\
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These are: 2. . -u_u_i..l_c 1link for :.C. cupply and § & Tuzible 2. RADIO ‘LTIMSTEAS Phe2 AND PReLT

1ink for D.C, .

. sutomatic Hadid Compass ATK-S Mo.2 . . . ¥ pow-altitude radio altimeter TB-2 end high eltitude r:dio
T T : atimeter FB-17L ere provided for determining the tune elt .t
: . . - le o
The set of automatic radio compass 3.2 (Fig.??) inclug;; tele of flight. Zoth radlo altimeters employ t:: prz:::gt
(1} receiver; . " tos verigtion es the roadlo waves travel from the &
/ il - - - B <0 o

(2) intoerd 1oop; . = - - - . " o the earth end back to the alrcrsft. The radlo altimeters \
(3) control p#riel:.; S - A ' " fiffer in the type of wave radiation, the PB-2 cmitting continu- E

ws waves  and itle PB-17K sending out pulses. Tor the layout
of the instrurments and components of the radio altimete:n’_
refer to Fig.78. : S

(4) pilot's course Andicator; ,,
'(5) silica gel cell; i
- (6) -blister surface entenna. R R . R
The navigator takes the rea.di:ff,;: of radio-coHpass Ho.2 Lowoiltitude Radio Altimeter Pp-=2
by two-pointer course indicator  YIZS-1, a11 components of
ER1

automatic radio compass No.? (eicept for the loop), are mount. o ded for determin-
g ’ : radio eltimeter FB-? is intende
ed in the front pressurized cabin (Pig.71). Low-eltltude

4 . 2 flight, - : S

The principle of operation of the r2dio conmpass and the 5 ing the true sltitude o Blti ter does not depend upon

} . ﬂesign of 1t units are similer to those of éompass No.l. ' The functionil_lg of the o tm ound, and speed of flight.
Receiver of automatic.radio compass No.2 s located on the weather conditions, cover ot e ’ o

the support behind the pilot's seat between frames Nos 9 apdN

: . - T ormance Dets
80 that 1t stands under feceiver of conpass o.1. Receiver of . ??Ff“"”""”‘ . .
compaevu No.2 4is locked in the same manner a3 the reoeivgr of LIHtUAC TENZE «vevesviesesossossecssssaies 0 €0 1200 m:
compess No.l, h ~ ang ’ 40120 m,
y . i 2irst TANGE ceesvcncerssrcsssccsacnssss O tO J
Logp antemna 1s located in the lowei portion of the © :

2 cessesvssscnsnees 100 t0 1260 m,
Tuselage between frames 12 and 13. 62000 TANEE sessssesesserererases . » o'

Pilot’'s course indicator ie located on the co-pllot's  [lfitude indication leg for -12‘5 .,,:,,'
instrument pemel.- : airoraft Ty-~16 spesssesvseacrsrenecnee 1003 T
i * . o sureme 816n over. - ST .
2ntenne 3 (F1£.77) of autometic radio compass No.2 is Atitude mean me.nf preci " veesesss $2 ma 458 of the
glued up to the inner surface of the radar-operators blister. Hrot Tange ..iiccedeseeeens a1titude heesured
intenne feed-in made of 1.3 sq.mm wire MBI  3is conneoted . ’ vie Fm om 844 22 MO.DeS.
to the antenna block end 1nid upon ebonite bese insulators. Tomsmitter meen fToquemcy «eeesees = .

: LH - N .
The outer circuit being unprotected, the D.C. cupply is i M:uancy wobbling ban s b Neipene
delivered to the automatic radio compass from the navigator's -, n Pirst range coeseesces :

’ : oo 4 MOuDaB.
in d TANER seccssccsesnrrirsn
circuit breaker panel, end the 4.C. supply of 115V, 4CO CaDel: !oﬁmii:,:nﬁequimy e .

from the puvigatoz-'s Tuzible link panel. Rover emitted eencessrsesssssnssssesnsssse NOt leso then 0.15 W

- Approved .For Release 2004!(8)1116.: c|EEDPza-_paos_sRopq?eOQOSOO_mf2» B
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PoWsr cONUMEd osrevessscesssorsssseses NOL cxcceding 7¢ 1
‘Senmsitivity: - . :

PIPEL TANZE eeevsisrscssressenerssss NOt loss than 80 ab - ]

: o (46. conventional units) §
BE00NG TENEE wecscosssersssssnesseass N0t less than 7¢ &b

o L (36 oconventionel unity)

The ' :

(1)

(@)

(3)

)

The

included

set of PB-2 (Fig.78) includes:
trancceiver; :

supply dynamotor of PB-2;
indicator [PB-46 - °= . )

audio frequency filter 934-1B, - .
PB-9 and PD-17M altimeters have common antennas
in the set of the PB-17M. - - :

~Pringiple of operatign_

) Low-altitude redio altimeter PB-2 operatec on the prifott
“of reflecting from the ground the radio waves emltted by tha
‘altimeters transmitter as R,F, oscillations modulated in
frequency. The reflected pulse gets as ;er as the receiver
!.riptﬂ: where the direct pulce of the transmitter is taken‘. : ¥
The reflected puloc comes with a time lag, so the frequenoy
of the reflected pulse differs from the frequency of the '
direct one at a given moment. .

) The differcnce of  thesc froguencies measured by the .
altimeter and ‘converted into I).IC. 1s cupplied to the altl~- "
meter indicator gradueted in metres.. ’ .

Altigetor Units
The shock mownt of the transceiver is instelled on the
equipment support at the bottom part of frame lo.22. ..
" Iynamotor PY-11A withL the filter box 15-1ocated on the
upper rack of the support above the trensceiver of radfo
eltimeter FB-2. It is provided for supplying ‘high voltege

. Approved For Releas
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0. to the tude plﬁtcs. The d&nanotor ir a two-pole one-
amature converier. )

- e dynamotor tase 1s provided with four rubber srhock

me redlo-altineter PB-2 1§ fed from the D.C. busk.r
tiwough circuit breaker A3C~5 mounted on tho pilot's clircult
rcaker penel. fudio frequency -34-1B 1s loocated sbova the
trenscelver of radio altimeter PB-2 next to the dynamotor PY-11A,
1t serves for suppressing the noises generated by t?:e qablo_ supply=
irg power from the aircraft mains to the sookot. ..

_ fhe R.F. wiring running from the antenna switoh All-l
o the transcelver is secured with the aid of rubber-padded
eleaps fitted to the support by bushings.The fecd cable
raning to the dynamotor is ghielded and stteched to the
cupport with the ald of the clamps with bonding padding. The
fe0d ceble of the dynamotor running from the cirereft maina ire
comected through audio frequency filter ¥34-1B to the socket
of radio altimeter FB~2 inntalled on freme No.22:

nigh altitude Radio altimetor IU-17E-

Radio eltimeter PE-17M 1o intended for measuring the true
2ltitude of the nircraft above the ground within 100 to
17000 metres irrespective of the weathor and vicirility oon=-
ditlons. . . . o
The set of the FB-17M (Fig.78) concists of the following:
(1) transceiver; . ) .
" (2) indicator} | Lo . -
(3) two entemnas (Teceiving end trancmitting)}
(4) antenna ewiteh All-1, T .
Perfornance Date -
The aeltitude ic mearured -employing “he pulse x_ncthod,
the acouracy of readinge on feele “il- btein: 1c .

9-03066R000300050001-2,
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The accuraecy of *éai‘.ning diel of +X1% scale ¢quals
+15 m. +C.25% of the
PX10% scales, 150 m. 10.25¢ of the altitude measured. The
carrier frequency of the transmitter is 440 +1 m.c.8,

C The average power of the transmitter of -the dial of 'nl

" socale 1is not less than C.2 W, tbe durnti:m of the.pulse

radietion smounting to, approximately C.5 A sBec., The 1ndicator

‘scale 19 graduated withm C-to ‘1000 metres,
11121212 af-t‘perefien-

The opez;e;tiun of the radio altimeter 1s based on the
pulse principle: tke radio altimeter transmitter enits R.P.
Pulses which propegate toward the earth to be mflccted and
returned bdack to the atrplane where they are ' teken by the
Treceiving amexma. The reflected pulses amplified by the
receiver are cent to the 1ndicator. Begides the reflected
pulses, the receiver input takes up the direct (main) pulses

. which are directed to the indicator from the receiver output.
The indicator measurcs the time lapsed tetween the moment of
the pulse radiation and the moment of its return which 1o
proportionate to the altitude of £light. The readings are
taken off the lecading edgea (left side) of thoe direct and
reflected pulsen obtained on the indicator seale graduated
in metres.’ .

The display tube scale 1s graduated from BC n. to-
17000 m.

The indiostor screen displnys circular scan with two

marks (pulaes), one keeping to zero while the other depending

on the altitude travels to indicate the altitude,
The indicator of radio altimeter PB-17M is mounted on
the left console of the navigator hetween fremes &4 and 5.
The transceiver of radio eltimeter PB-17M 4s located or
the support under the transceiver of radio altimeter Pp-2
next to frame 22, The shock mount of the transceiver is
atteched to the second rack of- the panel support.

altituﬂe neasured' and of the dial havn,‘

i 3

T
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The receiving and trencnitting antennes are notking more
tan & symnetric oscillator. The .anternas are arranged under
fe alrfrane on the accesc doors as though Torming continua—~
Hion of cach other, tke receiving anterna being cet tetwoen
freces 23 end 24, and the transmitting antenna, next to frame 30,

The antennas are intcnded for both altimeters. The
miteh AL=1 mounted on the lower. side of the penel support
sck under the irensceiver of radio altimeter PR-17E 1a
fntended for changing the recelving and transmitting antennas
over from one radio altimeter to the other. The switch All=]
fmctions automatically, l.e. the antennas get discomneoted
from the radio altimeter PB-17M upon engagement of the radio
dtineter PB-2, though the oircuit of the PB-17M renains
energized if the current has beén applicd to 1t before. If
tte pllot switches off redio sltimeter FB-2, switch All-l
ogain connects the entennas to redio altimeter PB-17M. %he
mitch All-l  is controlled through relay Pi=2 get in the ,
el gauge distribution box by mexns of switch inetalled in
the left lower angle of the indicator PB-2 located on .tho
plot's instrument penel. | - . .

Power supply %o the radio altimcter PB-17M 1o taken .fron

% 115 +3 V, 4CC c.p.5. A.C. bustar through fusibdle link ClI=5 -

- @ the navigator's fuzitle link panel und through ﬁui‘ble

link Cl~2 on indicetor front panel.

The antenna switch Al-1.° iz fed with current from the
Hlot's circult breaker panel through cirouit breaker A3C-2,
The R.T. cebles from the receiving entenns up to the
@lemna switch nre passed along the pipe under the plating
¢ the second fuel tank eccecs door mnde of vitrified textolite

“(secess door for the a.ntenna end the pipe being required !or

Mplecement of the R.F. cebles) and along the bottom part of
rame 22 where 1t is ceoured ty means of rubter-padded olampsj
Ivm the transmitting entenna at Zrame %0.3C, the R.F, cable
%8 over to the por: side, runs elong tiringer 15 to reach
free 22; passing along otringer 15 bottom the catle comes

~ Yemiten An-t.

-Approved For Releas
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Tadio frequency cable running from the ‘ransceiv er 1o
the indicator 15 lald elong. the bottom plece of frame 22 up
to ctringer 4 and farther along the at*inger as far as the
scaled ¢land or the bottom piece of frame X0.12 (next to
_stringer 7). .

‘Deginning with freme 12, thke cable is laih,together with

the tunched conductors of the electric system along the port

side up to the indicetor of -altimetel PB-17i%- .. .., .

3. INSTRUMENT IM\HDI“G SYsTrr Chi-50
" The redio equipmcnt of the instrument landing, sy..tem

-carried eboard the aircraft 1s intended for determining the.
distence to the D,M.E. transponder-!.eacon, for navigeting the
airplsme in the hold zone elong circuler orbits, determining
the truc distence to- the 1e.nding point, borders of the aire
field, and for blind 1lending of the aircraft, The equipment of
the instrument landing sids is divided in three autonomous
parts: distonce mecsuring (D.M.®.) -equipment Cf-l, marker
recelver set, and “blind landing® instruments.,

' Depending on the problems confronting the crew, all the
equipment or only certzin units of the system may be employed.
* Diegrem of instrument landing equipment Cl=50 cerried aboard
the alrplane is shown in Pig.75.

Distence Measuring Eguipment CJi~1

The aircraft distance measuring egquipment serves for:
) (2) determining the distance to the mir-field of londing
. or to eny other airfield provided vith D,M.E. trensponder of
the PAI=1" type; .

(¢)) navisuung the eirplene along the cix-cular
around the landing airfield;

orbite

- Approved For Réleése-20?&%03063?&%0300050’00%2
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" fron the elrcrzft to the airficld witil D,MLE.- tre.n..pondcr
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cquirment facilitaicc ani

te the 2ir- .

pesides, ‘te disiance memeuring
@sures” the celenlatior of te speed of approac::
f1e1d, calculation o of tle tire necied %o approach to 'c‘e )
.u-neld, and £0 on.
. The D.ILI. (Fig. 79) includ
Q) receiver;
(2) trancmitier
.(3) indicetor MPA-50
(n) control panelj
(5) receiving and tranmittin( t:ntcnnn.
The C3-1 mpounted in the eircraft’ is charac torized by tie
folloting performence datet
1. Two nmodes. of operz\tiom

(2) measuring of the distance or indicetion of the dictance
Wit H

(v) orbiting, 1.¢. Indlication of circular ortits to be

nm eround the airfield equipped with -1,

2. The D,1LEF. Cid~l shows the range to the circuntcrcncc_
with the 2.10.7. transpondci- 7=} loccted in- 1ts centre
circunference ru.nninc through the beginning of the runwav).

The coverage -of the distance measuring _Lquipmcnt Cli "1
(1.e. the maximurw range to the airfield that mipkt be neacurcd
ty the equipment) depends upon the sltitude of flight. 't an .
altitude of 5000-m. the coverage ig 150-km.; the eltitude
‘getting lower, the coverage decreases. \t an nltitude of
1000 . it 15 equel %o 80 - 90 lm.

Yeesurement ranyes:

- first ranges 0 to 3¢ kn.;

~ Becond range: 1C to 150 km.j the rénges are marked oa-
pproprizte scalec of indicator [PA=50. .

) 3. tecuracy of mersurements ’ .

(2) when :ipcratiﬁg within the firet renge the crror ie

ot over 6.C n. 2% of the dictence meacured;.

thoe

* (o) indicating the distance to the landing point on the 3 (b) when opercting witlhin the cecond renge the ozror
1‘“‘"158 Tun. . * bes not exceed 3cir 323 of tle dlstence mencured undor nermal
' - : -Wather conditlons. . T :
SO -
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4. Vith the aid of distence measuring cquipment the aip.
craft can be directed around the airficld aloms six ortits
(9, 11, 13, 15, 17 and 19 kn. from zero circumference) untiy
the airfield 1s ready to reccive the sirplane. The airplane )
is in this instance navigated wi tk the aid of pointer-type
zero 1ndicator.

"he precision of "'bc orbit' 1ndication is at least
+250 m. under normal weather conditions and at least +450 n,
" under edverse .weather conditions.

5. The distance nmeasuring equipment employs three chan-

nels of communication (by coding thE; paired pulses). -

6. Any of the simultancously functioning D.I, . trans- - -

ponders Pl~1" can ve chosen by means of the corwmuc,mox
CHANNELS ( KAHAJH C:3.34) knob.

The call signéls of the D.K.E. transponders are indiocated
by a neon lamp that 1lights up simultaneously with the signals’
being sent (Morse code).

7. Opereting frequencies: 845 He.p.s. (35.5-cm.) for the
trensmitter, and 895 M/ecs (33.4 em.) for the recoiver.

8. Power consumed from the aircralft mains is not more
_than 720 ¥.

The distance mca'*uring equipment 1s operated by the
pilot having indicator MIPI-5C and control panel within his
reach. The receivor of the distence measwring equipment 18 .
1na_t{a11(_sd on the, starboerd Bide. in the compartment accommodat-
ing colour flare bombs.. The equipment receiving antenna is
located shead of the colour flare bomb compartment. The
trenomitter and transmitting entonna of the distance measar~
ing equipment are instelled in the rear compartment 04,

The measurcment of distance from the aircreft to - the
airfleld D.M.T. transponder is baced upon measuring the tims
of the pulae signals passing from the airoraft to the air-
£ield D.M:E, transponder and back.

The transmitter of the eircraft dinta:nce neasuring G‘l‘lﬂ"‘-

ment emits paired pulaen following at 100 ¢.p.s. frequoncy
(time shift between pulses being 10000 microseconds). .

b

-
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fhose interrocatior paircd pulcec arc recelved by the -
atenns of the D.ILE. transponder receiver. The decoder o
Jccated in the receiver of the IL.I%F. trencponder is intended
4 decode  the pulses (to pass the peired pulsec only o1 the
c-amel the decoder ic tunecd to) ard convert them into ringle
sdses. .The . single pulses nodulete the tren:nitter of the

-2.1.B. transponder wrich radiates the m"pcn"r' pul-ns ﬂmw_;h

{9 transmitting entenna.
The response pulses of the D.
ty the receiving ontemna of the D.M.F. Ci-1,

v
SENTY

tramponder ero taken
anplified in the’

‘receiver at interncdiszte 2nd low frequencics, and directed to

i3 dnput of the selector end measuring circuits of the dist-
cmoe measuring cquipment. She starting pulsec of the airqrnti
dlstance measuring cquipment coming to the input of ‘the
elector circuits and the response pulscs of D.N.T. trans—
pader PA-1  arc separsted by & tiuc -delay. The dictance to
the D.M.E. transponder is dotcrmined by this time delay.

The eirfield D.M.T. tre.nsponder rcsponds to muny (up to
e’;‘) siroraft D.}.iI., systems, end tho imput of 1tr recelver
ties the response pulses of all systems CA—] For noleuﬂn;~
42 required response pulses, the receiver of dlctance. measur-
g equipment CI-1  1is provided with time selcotor whosc
tdses unlock the recciver shortly before tho recponse mlson
@28, A8 the airoraft epproechec the airfield, the time to
tlook the receiver 1s automatically ohanged. The transmitting
Zoguency (845 1i/c.s.) differs from the receiving frequenoy

25X1

35 We.s.)s0 that the trmsminston does not mtortere with

{3 reoeption.

The measuring circuit of the airoraft .u.n.‘. genorntoa
'Wltages proportionate to the dolay and pute into action the
T:ge indicator (2 D.C. instrument groduntcd in kilometres).

_The orbit flyin; is encured by npccial tuning of the-

.!.E. measuring circuit.

The devietion of the pointer of 4ndicator ""]'\-50 dopcnﬂn

)32 the direction of flight along the circumference (or‘bit)

S S SR G RLE-P PR I
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. . 38
and the direction »f the airplene deviation from the .orbit:

= 1f during left circle flying the polnter of instrye
ment NPA-50 shows to the left  of the centre of the orbit
scale triengle mark , the orbit lies on the left and the -
alrcraft should be ‘turned elso to the left, and vice veréa;

=~ 1f during rizht circle. ‘the pointer of instrumex;t MPRes:
shows to the left of the centre of the orbit ceale triangle
mark , orbit lies to the Tight and the alrcraft should be
‘turned elso to the right, and vice versa, ;

A1l controls of the .M. 7, are concentrated on the
control panel (Figs 71, 79) and on :the renge indicator -

. -mounted on the pilot's instrument panel,

The fra_nsmitter of aircraft D,M.E. is combined with the
supply unit. It serves for creating the R.F. paired pulses

‘of interrogation emitted by the trénsmitting antenna.

The transmitter is inctalled in the rear compartment g
un the rack between fremes Nus 57 and 58 sc that 1ts base 1s
at the level uf stringer No.1o0. C .

The shook miunt with four shock absor_bei‘s. serves for
seouring the transmitter to the rock by means of six corews,
5-mm dia. and & nut, ’ . .

The trensmitter is easy to remove: 1is body 15 attached
to the shock mount with the aig of two hinge-joint screws
with 8 shaped non-falling nut. The front panel of . the
transmitter oarries three plug connedtors (ong of them beinmg

JF. for the trensmitting antemna) marked TRANSMITTING
ANTENNA ( AHTYHHA L PP RARHAG) SUPTLY (ﬂViTAHEE). end
RECEIVER ( [IPUZK¥K). On the front Panel, between the plug
conneotors the axle of potentiometor 18 projecting for the
purpose of the voltage (115 v, 400 ©+p.8.). Bosidec, there
are two furidle links and two handles on the panel (the
handles serve for removing end ingtalling the trancmitter).

The exterior appearance of the DJU.E, receiver is
similar to the D,M.B, transnittor, )

-177 -

. e recelver of the sircraft D.M:E. serves for rec;cption_
od anplification of pulses sent out by the girfield D.M.Z. ]
transponder and for creetings the voltage proportionate to the
transpender. ) : .- ] -

" fThe receiver Is mcunted on the starboard cide, on -the
ock between frames 51 and 52 (the base standing at the level

of stringer Fo.13),

The recelver is attached to the tracket bty moans of eight
bolts, S5-mm die., and anchor nuts, - ) i

on the froni penel of the receiver thore are “three recep~
tacles: TRANSKIZTIR (Ti<PUNATYAR), CCNTRCL DANFL (UTOK) =nd
RECEIVER ANTINN: (AHTTHHA 0P {V0HA). .

The remote control penel 1s mounted on the port slde on
the common board with penel M-50 of ILS control betwean
frames 6 and 7 (Tig.71). It serves for operatins the D.M.75.3-
its kmob marked D.IN,I. (ALIBIOHEP) 15 intended for chaniging
over the channelr, and the kmob marked CRRITS (CPBUTH) for
aaiectin(: one of six ortits. -The eircraft D.M.D. ic owitched
m from this panel, ’ C .

The quick-release penel is gi‘tnohed to the base by means )

of latches. The penel bese 1s connected to the board with the
ald of four screws, S-mm dia. . - : ’ :

Benge indicator MIPA-50 1s e pointer-type olectromaognetio
instrument for meesurin, distence., It mounts knots _foz‘ o)‘m}u—
ing the modes of operation end selection of the specific
Ustence bend. The indicator. 1s located on the pilot's
Anstrument panel. T . N

The transmitting end receiving entemnas of the D.M.E.

e 1dentically made half-wave shortened vertical rods.

m tranemitiing antenna is intended for redirting the
Iaterrogation pulses and is looatéd in the “lower portion of
i atrframe alons the aircreft oxis betwoen frames 56 and 57,
s antenne 1s recached through npéoial accons dqors.

The receiving antenna iz uged for receiving fl:ho ros~
¥ase pulses sent by the D.M.E. trensponder. It is installed

: Y,-,.A,. e ek

S-B-C-
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ir line with the irensmitiing enterme between franes 49 end 5 The current 1o operate ‘the marker receiver reley doet ot
(nlong the aircreft exis). ' ' S . egeed C.6 mk $10%, end the relay arop-out current is not less.
Pover_supply. The D.C. 15 supplied to the di;t—rihutiun i than Ced oA +10%, The relay operates reliatly by a ourrent of .
Lox of the D.ILT. (wmounted in the rear compartment Wt - .. pot Jower then .8 mi. . . : ST
between fromes 58 end 59) from the left circuit ‘breaker pane} fhe plate circuits are fed with 22C V. power from reocivers
of the novijator through circuit.bresker A3C-2, and the of sutomatic radic compasses ATK~5 Nos 1 eud 2. .
115 v _.f\.C. is taken to the D.M,E. distritution box from the - A reliable indication of tle marker. redio beacon instal-
nevigator's fusible link penel through fucidle link ClI-5, ° .4 on the airficld is provided for altitudes up to 20CC m.:
‘Wiring. Tke R.F. cables from the receiving and transmit- Except for the bell and the warning 1anps, the equipment
ting antcnnas to the receiver.and transmitter ere fixed to is located in the rear conmpartzent u-l(, ’ EEE
the stringers with the aid of lateh (transmitter »eable), to » e receiver has no control of 1is own and ic engaged
the bottom part of frame No.49 (veceiver czble) with -the aid 4 A"gor"operation when automatic radio compasses Nos 1 and 2 are
of rerews and self-locking nut, and along the 1line of electrie 3 " energized. - - . L
cah1e§ vetween frames 49 end 51, by menns of clamps. - Marker redio teacon NPN-48 intended for m_ukii:g the
o . fized point¢ on the ground during the lending approach and
Merker Receiver MPI-481_- . giling enits modulated ond menipulated R.T. oscillations in
o - o e . i a vertical direotion. :
-’ . The marker receiver MPI-48I (F1g.75) is intended for ;

Manipulator of the radio beecon LPV-4S performs one of
the two manipulations: N

- six dots per secondj - o : s

- two dashes per second. ‘ ”

Besides, the radio beacon trensmitter can ve engaged for
continuous radistion. ) : - : o

receiving the pulses of the airfield merker trensmitters
(radio beacons PH-48). B e ‘
fhe mirker recelver employs e signalling bell ond warm- .
ing lamps to deternmine the moment when the airplane flies over
the motker radio bemcor MPN-48 while doing the lending . : .
spproach and gliding. a o ) . . The wave length i & D. (75. Mo/s.). Tho Zroquenoy 1o -
The set of marker receiver VPI-48] (Fig.80) includes: stabilized by quartz crystals. : : o
(1) merker receivery . . : me poceiver WPI-48M°  converts the radio beacon pulses
"(2) inboerd entonnaj - Sccelved by the anternna into puloes of 0.4 to 3.0 Ko/s,
(3) signclling bellsg . froquency and Tectifies them. The relay operates upon the
(4) worning 1lempe. B R . Teception of D,C. pulses to engese the warning lamps and the
The noise-protected radio set MPI-48N  employs the 111 according to the code of the marker transmitter. The

cireult of direct amplification end hes 75 Me/s. fixed worning lemps, and the bell ere fed from the SUPPLY A(HI'ATAH“E)
froquency. - oo . e Pog of the receiver PH-48M. ) ’

. The sensitlvity of the .IPI-480 receiver keeps within ¢ Marker receiver 14 (Tig.81) 18 mounted on & bracket on
1.8 to 4 mV with a modulation percentage of 3C%, modulatlon 9 port sidebetwoen frames Noc 63 ond G4. the shock rbsorbing
frequency 3CUC ©.PeSs, and a current across the Tolay coil flate with four chock etsorbors ic held to the duralumin
of C8.mAs 7 . 0 w7 PR o o Yoaoket, - . . R :
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. Triéerd eniemns 12 1z
frapes foc G4 ard €3 elong
The entenna stends on

located near the receiver tetween
ihe axis of stringer I'o.17..
four rubber shock ebsorters secureq
- to-a welded bracket wihich is located on stringers Nor 18 and 15,
The longitudinal and traneverse oscillations of the antenna
body ere limited-ty stopu. The zntenna is ‘ronded with eight
bonding Jumpers.
The R.F." co-axial cnble runn‘mg from the antenna to the
recelver is pesced along frame 63 and is attached to the
stringers, -

06111' se noceiver KPH-@ a.nd ¢lide Path Receiver [PN-2
- L‘curso Recetver XPI-0 _

n_le course receiver-(phase version)‘ ic a pa.rt'of the air~ .
eraft ILT intended for the reception of the airfield course
beacon pulses s0 that the pilet might see the centre line of
the runway.

The set of the course receiver (rig.82) includes:

(1) receiver KP-2 with dynamotor ¥-18-1;

) control ‘pencl (common with glide peth recciver),

) 1ndioatar CT=48  (two ftems common with glidc path
receiver); :

(4) ontennaj

(5) ILS distribution box (comn with glide path receim)

The KPMI-? iz an mltrashort-wave receiver operating on
six fixed frequencies of 108 3, 108 7, 109.1, 109.5, 109 9
and 110.3 Mc.p.s.

The receiver heterodyne 1s stebilized by eryzstals.

The sensitivity of the receiver is not less than 20 v,

Intermediate .frequency 6.9 No/s.

‘The transmlssion band over the intermediste frequency at
the level of .5 from the resonant value is 15¢ Ko/s.

Weakening of the symmetric pulse not lese than 100-fold.
Operating range of the course receiver HPII-0 not less

then 7¢ Ym. at an nltitude of Hm ‘1coo notres.

]

g

- 181 -

25X1.

nptal con..unpticn of current fron 28 v main. not in

gs of 3 Fa
o ghe receiver ic operated ¥ the pnot
e WPT=
the receiving antenna takes up the ra
17113 phase course beaconr heving & felce s

radiation.

ic an ultrﬂ"}*ort-wavc Superis .cterodyne receivex‘.

dlation of the air-—
pecirum with two

e irectio A28 lar
: en’ s+ drec ional radiat ] 0“ and noniireg 1 0“?1 Oil'.c“
- gompon

the . -
g horivontal plane the directi:mnl radiati_on ofﬂm
‘ mfom two areas (1oYes) whose torder '.une shons
beacon :

arection of the landing couraes

t 0;
e direc +jonal radintion consisf.s O'f ultradiofrequen ¥
; 3 C: vg]-
pulses- (side t ndn) nodulsted by 60 c.p.:x. 1ow Trequenty

tuge in amplitude.

sed.
he modulaiing voltagc" cr.t the two lobes exe nntu\hu .

The non-direcsianal eircular radiction of

+he beacon 18 8

ueno'
mlse of the sare supersonic frequency modnle*cd in freq y

by auxniary "ubcarric-r frequency o 10 X

afs.

L
The cutcerrier 1s, in turn, modulcted in frcuuonuy Y

deviation.
7ith +1 K 0.PsBe freguency 1o
* wf;:sp‘ra"e ;i‘ 60 C.PeSe modulating voliace of the ‘airou!

milation 1s the ceme irrespectivc of- the
plane in cpece, &nd therefore i‘c 18 terme
+ phese. -
* co?l:;a’;ix:ctional rediation whose :ﬂmr
a8 the sirplene chonges from one. 10'00 12,
a8 the radiation of veriable pheses’
fhen the airplane 1s precisely on

‘pttitude of the pir-
4 ac the radistion

"G chx-.ngec 1o Bi::n Rt
tho othur i, tormad

course, the reoei.ving

hase
sntenna of the AKITi=2 takes the radiction of conutax;t;or ncn.qs
only. In this insiance, 4he vertical pointer of indic

delongin; to the KPl=

atends in the middle (zero) positions

the
As the airplene devietes Trom the ecourse ‘iinou;: il
Tght or to the left, the roceiving entenne wi
"too.
rdiation of the varietle phase, st
Depending upon the side the ajrplenc deviatec 10,
50 2.p.5. modulating voltages of e two

mdtations w41l have
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. either the came or opposite pheses. Coinparlng the phares t;r

these voltages in a special phece zoning device ceuses the
deviation of the course indicator pointer to réspective side.

The pointer devistés to the ride of the course line
(during the landing approach) and chows where the eircraft.
'bi_as to be turnmed to make a correcction. If the :ﬁ.rplane is
well off the runway, the deviation of the pointer shows the
position of the airplame relative to the ruhway. ’

The receiving device is equipped with a distress o1gnal-
1ling system: if the signals ere lost or when the receiver is
damaged, the opening of the indicator yiclds e white flag
instéad of a black one which means that the landing system
will not be used, ' -

" Receiver XF[=0  ic remotely controlled. The housing of
the receiver consists of a2 ohessis and two covers. All units
of the receiver are mounted on the chassis. The front penel
hac sockets merked ANTENNA (AUTZHHA) end CONTROL (iClTPOAD)
and the hendle for removing and installing the set. IPl-¢
receiver 26 (Fig.81) is placed in non-precsurized portion of
the fusclege between freames Nor 64 and 65 elong the port-side
£0 that its bese stands 88 high es stringer No.7. the shock
mount on which the receiver is installed with the ald of fowr

" shook absorbers is rigidly attached to the rack, the shock |

absorbers (withouf the bese) being secured directly to the
rack by means of four bolts eech, The rack is fized to the
frames with six bolté and rests on two brace struts.

The control pancl is intended for remote conirol of the
radio seto KD~ end IPM<2, It.1s attached to the panel next
to frame No.6 (port side) together with the panel of the ca-t.

3ix positions of the selector ‘on the control panel oor= ®
respond to the following fixed weves of the radio setss

. Approved For Release Wﬁ%ﬁﬁs-ﬁg%ﬁooosooombdm
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n of Tixed weve of radlo | ~ixed wave of radio
o | set ¥Dil=. | Teer ri-s
p—— .

) 1 i T a 1
2 : 2 ~ 2
3 . 3 ' 2
1 ! 4 - . \ .
-5 A 5 ! s
6 ‘ 6 P Co

e indicators iICii-48 are intended ror indiceting- the

l course and glide slope. U-shaped antenns of the radio cet KPN-@

(symmetric oscillator) with tuning element mede as a chorted
oireuit is designed for receiving the signals of the airfield
course radio vwescon. The antenns i1 mounted in the upper por- .
#on of the Tin, with the base of the fairleed recting on
s speciel plate. It ic protected with a fairing made of
vitrified textolite (Fig.69). T i

The antenna connects to therndio set bty e length of two=-
wire B.F. cable pesced along the forward spzT of the fin, and
in the rear comportment .4, slong the stringers next to
frames Nos G4 snd 65 up to the peg marked ANTANNYL (ALT.
on the radio set whose front panel faces the stern. .

The instrument landing junciion box serves for electrical
commection of tho inctrument lending system compononts and

a)

“ - for power supply from the aireraft mains. The box ir located

ca the floor, between frames Nos 5 and 6 with the aid of four
torews, 4-om dia., without shock mounts (Tig.71). The cover of
hs Yox can be cesily removed. : .

Except the R.T. cnble running to. the antenns, sll cables

ere passed slong the electric wiring of the eircraoft,

Gl3de-Pesh_nodgo_Set_IPs2_ (Tecelver)

The zlide-patfx receiver IPll=2 " 15 intended for reocption.
¢2 the signals cont out by the glide-peth radio beacon showing

s

3 glidinp trajectorv of the nirplene while it ie landing.

25X1
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THe set.of the receiver TPI-2 (ig.81) ineludes:‘

(1) receiver ﬂﬂ-Z with dynmotor Y-‘lB—l'

(2) entenna; - .

(3) two indicetors UCH-48, control panel end instrument
landing system distribution box which are common for the KPI<
facility (Sec KPI~Y. above). .

The I'Pii=2 is 2 superheterodyne ultrashort-—wave receiver '
operating on three fixed frequencies of 332.6, 333.8 and
335 megacycles per second.  Chenge-over from one frequency to
another is accompliched by control from the panel by engaging
appropriate quartz crystal.

The sensitivity of the receiver 1s not lower than 300)“
with two indicotors [ICH-4EM, and not: lower than 250 aV with
one indicator {ICIH-48I,

nperating range et en altitude o;t 1000 Me 1s not lesn
then 25 km. .

Total current consumed by the receiver (from the air-
craft main..) does not exceed. 3 A,

' the antenna of the glide-path receiver takes up the

* horizontally polarized waves of the glide-pa.th radio beacon.

In this event depending upon the position o2 the -eirplene
relative ts the equisignal zone, signal modulated by 150
or 9C ¢.p.s. frequency dominates in the antenna. The pulso
received by the antenna is converted by the receiver to

* gerierate two frequencies modulated by 150 and 90 cycles per . °

second which are rectified and produce opposite currents
npplied to the glide-path indicator.

While the airplene precisely follows the glide-path line
(gl1ding trajectory), i.e. flies over the equisignal zone,

the horizontal pointer of the indicator keeps to zero. when
the airplane departs upward from the glide-path nno, the
indiontor pointer comes downward, end whon the a:l.rylane
departs downward, the pointer comes upwerd. In 2ll events,
the pointer indicates the equisignal zome.

The receiving unit is provided with an emergenoy warn-
ing system employing a white flmg (blinker)in indicator MUU-4S:

- 185 -

m,l‘P[I—? is inotalled 1n the front pros"\.rizcd catin, The:
receiver TPll-2 '1s controlled ty the pilot from the inciru-

ngt 1snding systen panel. The 1ndication° of %i.e recelver

cen be seen ty totl the pilot and co-pilot whose in: rumcnt
gaels oarry :lmlicntors NCN=48,

Recelver | iTh~2 employs the superhetcrodyne cireuit with
pine. tubes and quartz-crystel etebilization: of  Irequency. ’

nxe receiver is located in the pilots® conp-u'tment en
the floor, port side, ‘next to frome No.6, near the instrument
1ending system panel. Recelver I?l-2 13 counted in spcciul
tmd (P1g.71). The tud with two herizontelly set dowels .on
the rear wall ‘noves along two shaped members riveted io the
flcor. The dowels. enter two holes made to recclve them,  the
front portiun of the tub bcing _fned ‘toge:! trer wiih the shock
povnt.

The antenna of glide-path receiver I?l-2 1.: intended for

. reception of the rorizontelly polarized mdiation of tho glide-

1

£

y;th beacon and is presented by two horizontael oscillators.

1t 18 made of tress foil and clucd up to the inner side of the
mavigator's glesc panel (Fig.71). The entenna.lc not provid_od
with tuning devices, itz size f:oing selocted with e view to
pass tkree fixed freguencles of the receiver. The antenna ic
commected +to tho receiver by means of 2 two-wire R.F. onble,

- the peg it teken off ‘the céble end the two conductors are

fitted to the conncotor serews. The ceble is attached t> the
left side by meonc of metal clamps with Tubber padding. '

The protection is accomplished by circuit breaker A3C-10°
(common for receiver KPi~) end fusibdle 1ink Sfi=10 in wj.rp
-7 (See power supply of receiver KPN-R).

220-V dynemotor Y-16=1 receiving the current from the

tiroraft mains feeds power to the pletes of the receiver tubec.

Except the R..'. cables, the wiring is :_luid elong the path
o the electric cetles and cecured by means of cormon Olipc.

25X
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Section 3
LTDAR EQUIPHMENT
G6F -THE AIBGBAI‘
The aircraft hes the followins radar equimont-
(1), eircraft trzmsponder;
(2) radar gunsight IPC-13
(3) radar ‘pombsight. PRI, <. -
(4) tail warning redar " IREN—Q' B
An-a.ngement of the radar equipment in the aiz'eratt is lhnn
in Fi1g.83. | .

. 1. AIRCRAFT TRANSPONDER

5 g

The ‘aircraft transponder of the autonomous identificatio
system operating in'a range of metre band is intended for
receiving interrogation signals and for eutomatically -  sending
a coded reply signals of the same frequencies. The ‘transponder
allows the interrogator to determine the following:

~ whether the interrogeted plane':l.s friend or foe;

. = the range to the plane,

Tn f1ight the transponder operates automaticelly.

" It functions within e frequency renge of from 160 to
17¢ Mo. %5he tuning frequency of the transponder is continu-
ously ohanged. The frequency chenge 1s achieved by wobbling
of a shorted turn ot constant speed (variable-inductmce
circuit) in the cireuit common for the receiving and transmit-
ting tubes. (me "wobbling" cycle takes 0.6 to 0.68 sec. During
this poriod the transponder is consecutively tuned to the
frequencies covering & band of 160 to 17C Mec. recelving the
interrogator signals and sending 1ts own signals at approzi
mately the same frequency.

The transponder sends coded pulses in responne. xver:

et gy g

intervals. The variation of the pulses in the code combinaticd
18 ocontrolled with the aid of the cam contactor. The trans-

. Approved For Release 2
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employ" tne orse code where the narrow pulses correspond

) 4 polnts, and ine wife pulres, tb deches. Txe trencponder hes

gour one-letier coder. :f *he coding eyctem user letters con=
ssting of up %5 four pulses eech and as 1% ir necessixy to.
pperate one letter from arother, the code trancniscion time
is divided irnte five cquel perts within oL ‘4o, 0,68 seo. each_
mspondinb to five cyclec of webbling. tha £if£ik“wobbling®
gele ‘invariably produces intervel, rhe time of code trans-
esion amounts to 3.2 #(.2 Tec. 'l‘he‘derired‘chu is selected
r,,rescttin" +he code "clector on the code pancl, )

1f the sirerait euffers distress, the pilot may send 100
signels, Ior this purpose the pr-omsss (G:JACTEIE) - switoh om oo
i code panecl should te turned to Cil. the dintresu ni@mln -
.mt muckh longer .*th.-’.n the dots ond dnshe.., to they greatly . )
#ffer from 211 other codes. “he distresc signel coneriste of
the wide pulses onl" sotin: for equal pcriodc of tinmec and han._
w0 intervels. -

In case it becomese neceztary to prevent the eiroraft und
the transponder frecm teing captured by the enemnyy the lattexr
rst be desiroyed. This 1o done with the zid of the dectruotor’
ctuated by the dectirucior rutton inctmlled on the pilot's
port éonqgle, or automaticelly, with the aid of the inertia
contaotor operating upen impact.

' fhe set of the transponder ma»aned in +he nireroft
(Pg. Bh) includes the rollowing'
- « transceiver;

- trensmit-receive mtonna;

- code penel with conncoting cablej

- ‘destructor buttons

- inertia contactorjy
:. 7. entenne ccbles

m*pondor Perfom.nce Dets

essevsoseesessscs

udn‘ogator-responser TANAE seoseccscsesovecoscer 35 ¥m.

e I A Lorse




AAP-prov\(e'c‘i For Rel'easfe zToM&az& 33%3516003005500@1-2 o

- 168 -

Number 0f COQS Jeessessecccecessscsccossone four, snd signa)
. S ) ’ of distress
Mme 0f code transCiESION sercsssssessssccss o2 20,2 se0.
the trznsceiver frequency periodically ’ .
changes within e range of 14 Mo. cover—
ing a band of 160 to 170 Uo. ~

Power of the trancmitter pulSes sccceeeosees not less than 45

Period of frequency WobblINgG seccesscesesccs C.6 to 0.68 seo,
Period of responding pulse: T :

BATTON seouneerronsessosessassonssassssses 8 10 12 Zm80.

WAL sessesvsnrososervorsssssscscrsecssses 20 to 30 }useo.'
S1gnal of d10tTesS cvsecesessesevesvcoveaess 50 to 70 —psec.
Transponder entenna has a ciroculsr radie- :

tion pattern in a horj.zontal plane. Wave

polerizetion is verticals :
Power consumed by transponder from the air-

craft mains P 10 exceeding

' : i 55w, .

Location of Transponder Units in Aircraft

The equipment (but antenna) of bthe transponder is
located clong the pori side portion of the front pressurized
cnbin (See F1g.83). ’ . S .

) Trencceiver 19 in installed in the lower part of the
'navigator-@)p,ara‘cor's panel ‘s'upport’bet'een fremes Ros 10 '
and 11. The transceiver base plate 1s bolted to the platfom
on the oabin floor. “he body of the transceiver is moﬁntod
on the sttachment base plate and secured to it in the front
lower portion of the unit with the aid of union nuts.:

The transmit-receive sntenns is placed in the lower psst
of the fuselage, between frames Nos 26 and 27, The antenns
base 18 attached to the easily ‘removable piate which, in itc
turn, is fixzed to the fuselsge skin with the aid of bolts.
For checking the R.F. cable for reliable conneotion to the

_C-
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"‘j‘ {ts attachment base ic removed and the antenna .

~pted with one tand iz lowered. } . )
Code penel 8 15 mounted on & speclal panel located on. the

3 side between frames Nos 7 and 8 within casy reach of the

-3, ocated on inc same boerd nexy to the code penel is
 motor button marked U3PUB,. with the indicating lomp
585); fixed under the button it the traneponder power.-
3y switch. o . :

Inertia contactor 16 (r'1g.83) is mounted. on a rigld voard
-2d on the profiles of the nevigator-operator's port sido
-1 support next to the transceiver of the transponders.

Por delivering the current to the ILSIRUCTCR (BSPRB)
-ait of the transponder a tunched conductor with a two-pin
3 1s provided. Prior to the flight the two-pin plug should
“agerted into the DICTRUCTOR (BUPUB) recoptacle on the

-230eiver.

111 units of the transponder are connected to one anothexr
1to the power supply eources by means ‘of bunched oconductors
) of wires, ty'pe,‘ BIBA, (coloured blue). The codo panel 1o .
-soted to the transceiver and the airorsft maine through -
3 j;lug connector which iz attached to the epocial angle
-3 £ixed on the horizontal rib of the codo panel mounting
4. These bunched conductors are placed in ihe oommon
2hes of conductors of ihe electrical equipmont running.

-3 the port side of the front pressurized oabin and are
-ved to the airoraft main struoture with the 21d of oommon.
=3, The R.F. oable running {rom tho trensceivor to the
s 1s 1s1d along the fuselage port side (%2 and 93)
1 attached to the fuselage siringers. A speolsl seal 1s )
_74ded in the web of the precsurized floor of freme No.12 .
-2¢ R,P. cable running to the entenna pacses through the webs
™o R.T. cables are connected to the trensceiver with the
*of B.F., angle connectors with & view to deorcasing ¥

“\ng radius of the cables in question. e

_v The transpoader is fed from the 26 V airoraft maine - -

-zh two-oircuit bus ber of the co-pilot's panel oirouit

5
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treeker via.circuit treaker A3C~5. This circult is provided
witk cwitch BE-45 installed on the code panel (port side)
within the pilot's remch. The feed circuit is also provided
with filter 3-14A  to reduce radio interfererice of the alr-.
craft neins,

The destructor cirouit 1s fed from ‘he ctorage batiery

) _bus tar in the storage battery Junction box located next to
_frame Ko. 17.

Designation and I"unotioning'
" of Trausponder Uits .

Transceiver is ‘intended to receive non-coded interrogator .
signals and to automatically send coded signals in response, -

The transceiver includes the tra.nsceiver proper and the supply -
unit. .

The transcelver has the I,ollowing five channels:

(1) transmit-receive channelj '

(2) sensitivity automatic stabilization channelj

(3). carrier-blocking channelj; l

(4) coding control channelj

(5) response indication chammel.

CODE PANEL serves for changing the codes and for govern-

ing the transponder operation.

with a tuning element,

Destructor but ton is designed for destroying the trans-
ponder and for chcoking the destructor circuits. Indicating

) lamp ic installed together with the button, on the same base. .

The button 1s pressed to destroy the coding equipment
of the iransceiver. The indicating lamp shows the condition
of the destructor circuit.

FARNING: The plug should never be inserted into the

. detonstor Treceptacle while the indicating 182D

18 on, #8 in this event the t'ransponder will B2
destroyedl

. s N

¥

)

.Lb'“.

i o
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she mﬂica‘in‘g lanmp 1ig!1ts.upon pressing the destructor
atton Or upon ‘he operaiion of ile inertia contactor. In
@ sbove cesc the plug receives tlre volta,;;e fron the storage

-tattery Juncilon box bus.bar.

Inertis contactor serves %o autometically close the
Lstonator circult when the eirplane suffers distress over
¢ eneny area. The inertia contacior consigts of a- pendulum,.
sadulum lever, springs ard two contacts. Normelly the
padulun eeps the lever in the armed poeition and the con= .
1~otor contacts ere open. When the airplane mpsots the gro\md
gith an acceleretion of 1C g, the .inertia contactor contecis
elose, the current to the plug is supplied from the storage
tattery junction tox bus bar and ihé indicating lamp lights up.

2. RADAR GUNSIGHT MPC-1 (UNIT AP17)

Radar gunsight IiPC-1 - ensures, irrespeotive of the vistbis
ity condltions, sutomatic search, lock-on and tracking of the
farget and autoriatlc delivery of the deta to the [IBB=53
tcaputer; the data ere required for aimed firirg from the tail.
cesmon mount against the attacking plane within & zona of 035°
in azimuth nnd at angle. of sight from the aida of the rear.
temisphere,

The sight transmitter generates poweml pulaeu of n.r.
tiorgy which the weveguide omioa to the mtenna rodiator to
it into spaoce.

The antenna angular travel in uimuth and its tnt are
tured by means of antenna rotator aotuated by the oontrol=-
lng voltage which is generated by the eutomatio search -
Eoheniem,

The antenm is sccaning to search the space within the
&3ired 1imits, The target appearing within the zome of
e:2roh reflects the enorgy that radlates it. The sight entenna
eives part of the radiated energy, end the antenne recoivor
“"7erts the R.F., pulses first into sn intermcdiate frequency
10 %o, and then into video -pulsee of the target which
3 Bent tos

‘8~E-C-R-E-~
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(1) the indicator for obtaining the target marking;

. (2) the protector that guards the sight against non-
"ynchronous pulse interference m-oduced bY radars Ox:erating
in 3-cm. range.-

The protector output direots the video pulses of thc
target to the range computing mechanism where they are
selected according tn the distence and Bent to the angle
tracking mechanism,

The target having been detected, the. seareh:l.ng mechanisy
1c nutonaticslh' disconnected and the sight chunges over to .
tracking the target.

Turing the target tracking the antenna of the sight is
automatically directed towards the ta.rgat. The antenna Tevolu-
tion is gnvemed by the engle trocking mechanise which gene-
rates controlling voltages proportionate to the. angle of the
target departure from the equisignel direction of the entemns,

The con'cro],lin.z voltages are cupplied to the antenna

‘rotator. The sight antenne rotates to deorezse the differemoe . *
tetween the miumatc‘ung angle a.nd the direction towards the

target,

tport from the autonomous employment of the sight the
right antenna may be scanned to the target with the aid of
the optienl sighting station controlled by the opersator-gunmer
who unes the optical sight. The sight entenna having been
roanned to the terget, the radar 'sight locks on the target - .
then 2utometically gets disconnected from the opticel sight -
and ewitches over (az in the case of the autonomous employ="
ment) to automticany tracking the terget.

“hen tracking the target, the radar sight tromsmits ™

the computer the data of target bearmg, anguler velooity lﬂﬁ‘ i

the ro.ne,e to the- ta.rgot.

Main P?rl‘ormance.mtn ot the uight

During aun automatic tnoking ol the target the sight .
eneuros t‘ha tonowinal : ’

SBRET A o

. k.

—193-,

met loeldm,-ofx '-ar.bc vhile ..cm-mlnu vessesse 35 MM
¥ pxieus zonc 62 seerch. in azioutlh and
! elevation ..n....-...-nn.-....n........-. 035°
seeoming t;lme of see.rch EONE seessesssesnasssse not exceeding

- q o . 16 +3 sec.

fssible chanp'e of *he valne ‘and engular
_ psition of the semh none ............._.... withm°+20 :

H : . to. #3570t the
{- . - - - ares scm\nad A
jutocatic tracking of [the detected terget.
vith errors not exceeding. 70 m. of range

end 18 min. of arc of anguloer coordinates

with & range %0 %2XEet sececevenrens

«eus Tronm BOC to
. 1500 n.
zolution 1n ransﬁ teseesessesssvansasssinssces NOY 1083 ‘than
200 mv

Exsolution in au(le tesesssvensenssrsssssasssss NOY 1008

. . then 8°
mnim covorac,e esiecssasnssrssacssnssssesenss NOt oOXcoOding
250 n. .

Cf'eratinz frequency enemted by the

E2ZNOLTON oeesecsasssrssascasscsersassannases 9370 30 Mas
Prr of the main radlo PUlBe eecenvercescacnse not less than

R <

‘:‘ratton of main pulse tesesissersasnersssasess 0.5 20,05 aneo.
Eli!\mxlse repetition rate sesesesse «s 1920 to

" ) 2080 0.DeB.
eesessssssissscenes 30 Moo

TAght of the S1FNt sveeserscvescosscsnasaseses 17C kg '

v

Designation of Units of Redar Sight Pg-=1

The reder gunsight includes twonty one unite with cables.
. 1. Unit AP17-1 (nntenna) is 1ntended to perforn the
“Howing:

(a) radiaiing radio pulses of the tmsmltter and receiv-
3 radio -pu].sen refleoted trom the tnrset;

A01/18" FIARREF%R-D‘m 5Rodq30qos;dbo1=z-
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(b) ntteining equisignal direction in space;

(c) scerching and iracking the terget in the zone of
scan; - : ’ '

‘ . (d) transmitting angular ccordinates «f the target to
tbe indicator, gyro instrument and compnter synchronously; :

N (e) supplying the sweep voltage to the indicator amd
the angula.r trecking unit. -

2. Receive~transmit unit Pm -2 is designed tv perfors -
the following: A

(a) generat:lns powerful redic pulsesj

(b) switching over for tramsmission and reception;

) (¢) converting the pulses reflected from the target
and received by the antenna into 1ntemediate treqnency pulzm
and presmplifying them; .

(d) supplying the stnrtlng pulse tor acmtm,g ‘the
circuit of the -automatic frequency governcr, reception keying
circuit, and forming -the contrelling pulses in the Tecelver-
indicator unit.

. 3. Recetver-indicator unit AP17-311 sexves for the.
following:
' (a) a.mplifyhg a.nd ccnverting the pulsss reflectad
Irom the target;

(b) synchronizing the functioning of the sight wnits;

(e) chenging the sight over to the ru-:.ng control nole
of operation.

4. Indicator AP17-41l with the contrcl panols .

_ (a) indicates the targets coming within the ﬁ.el.d of

vision ef the sight end dotermines the distance to themj

(b) indicates the .lock-cn-and tracking of the target;

(c) indicates the ontenna tilt while the sight 1s
engaged for searching end tracking cf the target;

() porforms. the aioing control of the sight.

5+ Junotion boxes AF17-5 and AF17-6 are provided for
intorconneotion of the eight units,
6. Control penel APL7-71: -

\

© =195 -

..(‘) geverns the main supply voltages of the sicht, magnetmn
carrent, currents <f the first and second crystel detect.rs,
computing the range to the torget, entenna reviluiivn speod,
sontrel range and the pressure of the air in the m,mm:'r"m -
grema (U7 FATAN - L3 M) waveguide Sy stenj

(b) switches the sight cver for the control nude \.I

‘gperatior with a view £ deteminnr.g whother the ssght is

serviceable. )
7. Gang box ‘P17-8F is desimed to peri‘cm a o‘.nneed.\.n
totween s1ght 2C-1, ccmputer and the tail sighting station.
8. tnplidynes AP17-91 ensure amplification of the
toatrolling voltage of the angle tracking unit and transomission
2 the amplified voltage to the entennc moters. .
9. Angle trecking unit .-\Pl?-'lon
(a) extracts the error signalj
" (b) comperes the error signal with the reference vuliage
©d sends D.C, pulses for rotating the antennay
(c) changes the aight cver for target ‘tracking mode of
opration;
(4) performs snrlo traoking of the torget.
10. Range and search contrcl unit :\P'!?-ﬂll‘
(a) deternines the range tc the target as oxprenood
{irough the D.C. v;ltacea;
(v) perfcrnms eutcmatio’ range trackinr of the target; :
(e) controls the Antonia rctuthn in. the aut»mauc
cizaning mode of operation.
11. Supply unit AP17-12%:

. (&) converts 115 V, 4C0 c.p.8. altornating ourrent into
watifled voltages of +3C0 V, +23C AL +150 v ‘(1), +150 v (2),
=150 v

(b) regulates voltacea of +300 v; +150 v (2), =150 V.

12. Unit AP17-13]. servee tc conncct the sight to the A.C.
@4 D,C. centralized mains of the eircraft.

13. Search control penel A'17-1471 serves for geverning -

J antenna revolutionn m thc automntic ncanninr node of

eticn,
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14, Pirin APL7- o - . .
ot ccrgi;‘zci::::: ‘tmzhls is :rovidod for connecting the - i grensceiver P12 1s bolted (Fig.87) to two profiles .of .
s ;;emt'e o ot : :;H;;)ﬁel c:n?:rol system. ) 1 glate 6 end connected to the AP17-1 unit by means of wave-
wvor t}; nove ;:n r: paxfjg . ﬂ»‘ s intended to switch " ide AP17-25. The weveguide is equipped with a clamp and 2 '
oS (a:) St 8! ”; est: :pe;ra °:" supporting holder that are set with & view to otviate the bend-
onomous functioning of the radar gunsight when 1g stresses erising as the trensoelver mount rescts to shocks.
set at RADAR (PAZHO); :
(b) miuing of e ot N . Gyro instrument AP17-1971 (Fig.87) is mounted next to -
“ho petion GB: e ‘ehan 911:5 at the ta-!‘sf{t':ith the ald of yonsceiver Plil-2, between fremes Nos 72-73. Its base is
?c) ovf:‘;:iﬁg I' cn ge d:t AIH“.G (HASCTIA); . . seoured to two sections on the horizontal plate so that the-
aot ot or'srx b (OET;“;MOH rectly by_OPtica_l_siight when 4 sk made on the unit and the hinged base is aligned with the ™
’ e ' . i grk on the horizontal plate. - . C
16. Gyro instrument AP17-197 s fii = ; -
the & o it ~serves for deternining . & tnits AP17-16, AP17=71, AP17-8E, AP17-14fland. AP17-171
e target apgular veloecity (in a horizontal .and vertical r
planes). - . . % e located on the starboard of the rear pressurized ca)in, .
’ ; L % wtween fremes Nos 73-75. : o
17. Servo unit AP17-20% 1 : g .
I 1s provided to control the ! Unit AP17-4] is installed in  the rear precsurized cabin
azimuth end tilt motors of the gyro instrument. 4 - : .
18, ) e © U (na special plate hinged to the armoured plate of frame ‘N0.75,
. Range transmitiing unit AP17-21]] .supplies voltages he
of the range to the MLE~53 computer L ; starboard. Due to the hinged device the unit can be brought
- ? . to the operating and to the stowed positions. Besides, the unit

body together with the ettachment freme can travel to the
right relative to the gyro instrument, which onables the
operator to bring the unlt sereen opposite hls eyes.

Units AP17-5, AP17-6, APL7-21 and AP17-13] are mounted on

- 19. Set of cables f.Pl‘Z-lS for connecting the sight units,

location end Installation of Radar Gunsight IIPG-=1

U - TT FV e

in Alrcraft
- : L . - the port side of plate M4, betweon frames Nos 60 end 62a.
The sight units sre located in the rear pressurized osbin mese units are secured to the brackets on the cebin eirframé.’
and outside of the pressurlzed spaces of ‘cabins 06 and @4 Unit AP17-12 (Fig.88) is installcd on a opeoial cupport
(Fg.86). . 0 K ’ . tn the port side section of plate ©4 pext to fremo No.62a.
Antenna ;P17-1 15 mounted on the outer surface of the o Units AP17-20, AF17-11, AP17-3], AP17-10 aro arranged
prens\p'i::ed cabin horizontel plate so that the reflector and . m the brackets of the support installed on the port side of
the antenna radiator face the aircraft tail end the centre plate ®% along the exis of frame o.61 (Fig.89).
. line of the unit runs perallel tc the aireraft axis (the mark 1 Note: This support is provided to carry untt AP17-22 .
on the antennu base brought sgeinst the mark on the plate)y, - and- special sjmre holders of the delay 1ine. Mounted
1ts tilting angle smounting to minus 34 +3. The entenna base ' on the support is also cooling. fon fB=3 of the
is attached to the spécial assemtlies of the eirframe with | wupit gap sc-ding tng citht en che rzeund,

the aid of three bolts; the entemna ic tilted by means of
levelling washers, 0.1 to 0.15 mm thiok. ) :

$R000300050001-2
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srplidyne unit AP17-97° 1s mounted under the cupport
cai‘ry ring the units; it is placed on bracket connectod to thg
stringers of the aircraft airframe.

Mounted near the support is a special vertical post
““intended to protect the units arranged on the support against
blows and jJerks that might affect the units when the cannon
ammunition is loaded. .

From the outside units AF17-1, Pu1-2 and L'"l?-‘lf)l[ are
protected with special metal cowls having removable panels
giving access to the units. The operating section of the API7.)
antenna (1ts reflector) is protected with easily removabla
cowl made of dielectric. . -

" 4dwo fans JB-3 are installed above the PNI1-2 wunit for
cooling 1t when sight :PC~1 'is operated on.the ground. The
fan 1s engaged when the tall tumper is extended and is dis=
engaged when the tail bumper is retracted.

"411 units of sight iPC~1 are interconnected and conneot
ed to computer [BE=53 and to power supplies with the aid of
shielded, high tension and high frequency cables and
wires SHBH painted blue. The plug connectors of every ceble
are engraved to indicate cable and unit numbers for conne_oﬂ.oi‘:
Tuch cables pass through the web of frame No.69 and the ceil-
ing of cabin ¥6 via seasled two-receptacle comnectors. The pr
connector numbers are written in red onamel .oclose to the qon-
neotors on the frame web end cabin ceiling.

ihe cables are attached to the airframe, plates end

supports with the aid of clamps with shaped rubber picoes and .

B bonding strip.

The cables running to units AP17-19] and AP‘l‘?-‘}ll are
made long enough to ensure transfer of the \mits without ‘diil-‘
connecting them as ray be required for operation.

The portion of the shielded cable near unit AP17-4J 18
protected with a piece of canvas wound about it 8o as to
protect the cable egainst fraying when the unit i3 shifted.”

~199 -

For suppressing the mfcrrcrcnce the jacket of évery unit

. 18 a special termirial labelled CROUND (37 7i:) connected to

) .j_rcrsft main structure ‘ny means of a ‘oondim; ju.npor.

Fowez Supply of _tho S1éht

padar gunsight I7C-1 s fed from 28 Vv airoraft DiC.

".atos, or 115 V, 400 ¢.p.8. A.C. meins. The 28 v supply ia

slivered by two special cables and untts AP17—131! und AI’17-9ll
s the following oircuits of the sight:.

(1) excitation windings of tro amimuth md antenna 11t~
m motorss

(2) sntenna radiator Totating motor;

(3) fens of unit PIT-2§ .

(4) heeting elements of unit §P17—19A' o

(5) amplidyne motors of unit AP17-97;

(6) a large number or relays ot varioua unitu of the
niar gunsight.

115 Vv, 400 c.p.B. ourrent is supplied through unit AFY7=5
o junotion box AP17-5 whence 1t is.delivered to the units of -
'3 radar gunsight provided with rectifiers. .

tnit AP17-9% 1s fed from the 28 V oircuit bresker pensl
i3 bar of the reer pressurized cabin through oirouit broaker
740, mnit APL7-13%  Tecelves power from piug connootor No.31
fcd from the 28 V oirouit breaker panel bus ber of rear.
[:asurized cabin vie circuit bresker A3C-20,and from £.C.y
15V, 400 c.p.s. bus-bar through plug conncctor No.43 of the
to7igator-operator's fuse panel vin fuse Cil-15,

_iRCe,

computer [BB=35end_Armement Cysiom

geng_peration of Radar Cuneight

The cannon mounts sre governed with the ald of the -
Tote control selsyn drive through two chamu:ls (coaroe and
Heelse), . .
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The coni;se selsyns are connected to. the entenna shafts.
ty means of gear train having gear ratid of 1:1, -and the -
precise selsyns, ty means of the gear ‘train having gear rntin
of 31:1.

Rader sight [IBE-53 1s ‘connected to the OIC wnit through

gang box APL7-8E. Sight OIC is connected to radar sight [IPC .
" when the selector om the AP'l?—l?l[ unit is brought to LAYING

({MBCJmA) The circuite of the radar -gunsight are coxmected
to the circuits of the IBE-53 computer An the laying and

* the target lock-on modes of operation, unless the selector

on the AP17-17] unit is set at. OPTICAL (OLTiKA).

Adr_cupply System of Radar Gunsight [IPC-1

To compensate the air leakage and to meintein normal
atmospheric pressure inside trensmit-receive unit Pl1-2. and
waveguide AP1l7-25 when the aircraft is Plying at altitudes .
not less than 3000 m. mounted in the plame ere duralumin pipu

" and rubberized hoses for delivering compressed air

Q1. 1+0'1 kg/sq.cm.) to the valve-fitted conmection of
unit APlB-Z from the scventh stage of the engine compressorl
vie the pressure reducer (unit 436).

The air supply system of the IPC-1 radar gunsight is
controlled by reans of the valve labelled ARGON SUPPLY o~
KAYKA APTOHA). and installed next to freme No.73. The gumner

-'should open the valve every 30 min. of operation.

' The air pressure in the units is controlled with the IN
of the indicator on unit AP17-7J.1 using the selector of the
unit,

3. _mmn BOMBSIGHT PEn-h-

Radar bombaight TBll-4 1s designed.for searching and
detecting the ground and surfece targets irrespective of the
optical visivility conditions for eolving the navigation tesks
with the aid of radar recognized terrainmarks and for
precision bombing of ground and surfacé targets (staﬁonn!! -

: g large objects seveess

- 201

‘g‘oving) l’i*l‘ an nutomatic tomt releace at gltltude: of

7 R nu3°°° r. to 15000 m. -
the bombsight equipment -is 4\1]@’ syncrronized with optieal

i " gt OMB-11p, end its sighting plene is sisbilized by the

¢;tlcal gight vertical gyro the bank ansler d3-not exceed. 1°,
gadar tombsight PEII-4 consists of 16 mitr showm in
) 112,90 and describcd telow, .

Radar mms“ P‘:"i‘f?‘.‘?‘."!’:‘?.?‘}?ﬁ’

ﬁ c;:ntlna range:

when detecting and identif-ring ; -
crsesessenne 140 to 180 o,

when Sighting sevseracesseccavasess .70 ¥m,

waen operating with the target

mentiﬁcation bCBCON seeasssvessen to be detemined by .
g- dircet visibvility at

maximwa flight altitude
Sighting method <esvee seeesseseteasens syachronoug, omploying
inechenisme of optieal .
sight OiG~{1p
\ 2tb release Method ceseeessssesssesss 2utonatic, through the

cal. sight and electrioal

25X1

i . _ contact system of opti- <

bomb release system

Lbing altitudes when using optical
U gight OMB-1D seeevsesearoncrsnssas 3000 0 15,000 e
" Brhing speed TANEE seesecssesessessss 300 to 1250 xm/hr -
e sight mey operate on two fixed

- -waves switched over as required
:&‘ S:arching in azimuth: T o
1 clrcular scamning ..... isesess through 360
‘ﬂ' sector scanning (50%) «esssessseess Within front zome

" (+65° as from the path
of fli.sht) )
mcy bnnd LA LRI L 9310 %o 9!&30 Mo,
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TulSe POWET ssvevsvsessessacssaccaacssees 90 K aS ainimum
Tura+tion end recurrence Of PulsSes ....... C.45 Msec. and
125C c.pe.s, for
ranges of 10, 20, 1y
“to 76 km.; 1 useq,
and 535 c.p.s. for
ranges of 100 a.nd
200 ¥m. -~
mtenna am:ular velocity in a:rimuth
plone:
. during continuous rotation ......... 20 TeDels
while SCanning sesesevesscccessecses 12 rop.i.
Frequency of antenna wobbling during
.BCCEOT SCANING. 4vsevrvsvasevvacnoasss 45 por min.
Angles of antenna tilt sesveecerceescesss from +5° to -25°
Power consumed from eircraft mains (28 V) 3 kif :

Prine, _ple of Op(_eration of Radar Bombﬂggj

The operation of the P[IB-‘& radar bonb"ight is based on
employing radio waves refleoted from the
ocbjeots that otand :n their way.

The radar antenna periodically emits powerful transient
pulses. The pulses reflected from the surface of the gro\md ‘
are taken by the -same antenna to be sent to the indicating
devioes after appropriste ampliﬁcation. The screen of the
oathode-ray tube . indicator yieldn the rader-presented image
of the looallty the aircraft is flying over.

The radar and fixed antenns are engaged to sweep e narre?
strip of the ground, but when the antemns is rotated by the
motors e ciroular area of large radius is consecutively swepts
l-cm. waves propagate following = rectilinear pattern, there-
fore the distance to the target (slant range) can be determz:’
by the time needed for the pulses radisted to reach the
objeot ond come back to the emitter. The direction towards
the refleoting object is dotermined by the azimuth position
of the antenna at the moment the reflected pulse has oome bat™

e .
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) me Teder equipment emplcy~ the indicetorf‘ with radirl-
¢ircular scan and B-scan, -
' The operator can chogse anc of the i’ive ..calo« (€ TN
520%; “10% = K70H, “100" and “200v )c:., dcpendinp: on the dint-
=oe to the targe*) . )
The indicator is provided with luminou" circle.. (rr.n[;e
carks).
Course line. The rotation of the swecp trace on the
'—:ucstor is synchronized with the rotation of the entenna,.
“an the anternna is rotated,. the moment the antemnn bewring
sincides with the aircraft fore~end-eft .axis may. be marked
2 the screen with a bright radial line (cour::e line). The
qmuth angle between the course.line and tho direction to
3 target is determined by means 6f the course line on the -
"“reen, rotary light filtér (with the marka nade on 1t) and
“stary scale (graduated in degrees from 0° to 360°).
Sector °caxm_g. The operator mey useé the sector scanning
7l of operetion besides the circuler scmnine whenever 1t
—y be requircd to study a certain sito on the area cearched,
™ this event the antenna (and the sweep line on the indicator-
“een synchronized with it) start wobbling within the limitg
? the sector. The sector display 1s mainly uced when the alr-
Tt 48 on the bombing run,
Yevigation. Cpeciel rader maps (or ordmnry mnps) nhould
"3 used for decoding the image produced on the indicator soxreen.
Apert from homing on an objeet or on a pulse radio beacon
“lar bombsight PB4 enables the operator to solve a number
2 navigation problema, the prinocipel ones being the detormina-
Uon-of the alrcraft coordinates and of the flight truo air-
“Red and arift. - - ot
Bombing. The rader sight solvon the problemn of m-eciu'.lon
t:abing employing the navicator's cquipment used in conjuno-
.On with optical sight UiB=11p, . The searching end target .
“tormination are usually accompliched by the navigator-
“Zrator who uses hic own indicetor; the laterel aiming and

S : SECRET o oo
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cator. The navigetor's indicator P8 is a sighting errangement
of radar bombsight PTl~4, -

Units PGii~% 1installed within the nnvigator € easy reagh -

and convenience ensure two modes of sight operation (see.roh..
ing and homing).

When employing the op..ical sight opereting m cundunction.

with radar bombsight PEll<%, the sighting may be done .both
with the aid of the. telescopic arrangement of optical sight
OMB-11p and the navigator's indicator screem. -

The bombing pioblems are sclved by means of the compntm
mechenisms of optical sight OIB-11p. -

The bomb ballistic data, corrections for the’ train and
aircraft formation are introduced into the mechanism of
sight ONG-11p. The bombs are released automatically.

The operation of the i'adar :'bom_b 8lght is best underatood
by reference to the service manual of "RADAR BOMBSIGHT PEll-4,

Location and Installation of Badar Bombsight PEN-4

The units of the radar sight are installed in the front
pressurized oabin and also outside of 1t at the bottom of the
fuselage, N

Depending on fhe control employed, the units of the radar
bombsight are mounted within the reach of the nsvigator-ope-
rator and the navigator (See Fig.83).

The wnits forming the set of the redar bombsight (exoept

the Pl antenna, transceiver P2, modulator P12, junction boxes,

control panclsand’ indicators) are provided with shock-mounted’
mounting frameg which are bolted to the aircraft main struce

- tureé when the units are installed in the aircraft. The body of

the unit is inserted into the mounting frame along two guides
and securcd to the frame with two shaped union nuts fitted in
the lower front portion of the unit. Every unit has e terminsl
marked GROUND (3CHTA) comnscted to the airfreme or the coatrel
pa.nel support with the aia of a bondinz aumper.

1
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Antenna (u.nit P1) 14 together with the attachment yl,v'uod
w osn-ying the mechanisns and the Teflector of the unit 1s
czsaged in the lower portion of the pressurized oabin in a
12888 between frames Nos 5 and 8. Mounted on the.webs of
fcmes Kos 6 and 7 are two L-shaped sections t6 which the

. gitoohment board of the antenna 15 seoured with six bolts. The .

Hon of the antenna axis) “hat must coincide with the alrcraft

" wgitudinel axis;
t

The portion of the antenna projecting outal.do (nﬁeotor)

1: is protected with a cowling made of dlelectrio vh&qh ‘is

; sesured to the fuselage skin. To protect the orystals of the.

" ;2 wnit from the antenna radiated pulses while scanning the

ror sphere of the aircraft, a reflecting durslumin plate il

c-mted slantwise on the verticsl web of frame No.8.
Transceiver 15 (unit P2) 1s instulled in the Zront

ossurized ocabin, under the pﬁota' seats, between frames

L8 and 9 (P1g.91). The unit 1s installed on two L-shaped

turs and secured to them with four bolts.

‘Unit P2 18 comnected. to unit Pl by a waveguide passing
frough thé web of freme No.8 via sealing gasket. -

Kodulator 17 (unit Pi2) is loceted (See Fig.83) 1n the
frat pressurized oabin, between frames Nos 9 and 10, ster- -
t:rd (P1g.85). The shock absorbers of the uwnit are looked to
fczr brackets cast of magnesium alloy and mounted on the wed
f frame No.9 and the shaped members of the operator's panel
tgert. The unit shook sbsorbers: are secured with the ud of
for 10-um bolts,

Junction boxes 2, 10. i (F13.53), or else units P15, P1A,
©1 P13, are issued by the KanufactuTer with the set of oables
% be conneoted to the radar bombsight units to ensure oon-
E3tion between radar bombeight PEll-4 and the airoraft mains,
t=ora OAPN-1 and optical sight OMG-11p. Junction dox P15 is
[120ed on the bottom piece of frame No.12, port side portion
3 viewing forward, end seoured to the angles on the stringer
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Yorter pieces with 'Io\.r ‘colu._. Junctioi tox F13 1is fixed to
the war 22 freze 0.9, Fort "ido portion, and is bclted to t]u
angles on the frarme wet. Junction tox Fl4 15 counted on the
port, retween frzmes Los 4 and 5 (under the m.vi rator's
teble); it it fixed to o brackets connected to the fuselage
stringers.

Control_ panel 3 (unit P6) is 1notalled on the port side
portion of the fromnt pressurized cebin, tetween frames Nos 19
and 11 zbove tre units placed on the operator's pzméll support
(F1g.92). Unit PC.1is mounted between two b_rackcts' on a special
'plywood plate and 1s hinged so that it may swivelled
(Fig.93). When the unit is éngaged in operation the front
panel faces the operator end is locked with the aid of a
special stop.

Then the stop is retracted the panel swivels so tha't its
front face. stands against the cabin boardside thereby provid-
ing access to the units mounted on the panel support of the

' operator. . .

Indicator.1 (unit P5) of the operator (Figs 83 -and 92) is
arranged on the port side wall of the cabin next to frame Ho.l2
The unit is sccured with the aid of a slide that moves alonmg
the gulding rail towards the cabih side from.the operator, or
towards the operator. A screw is provided on the right side for
looking the unit. Unit P5'1c tilted relative to a2 vertical
plane by means of a screw fitted on the front portion of the
unit attachment fixturc.

’ " The screen of additional indicator PS5 is photographed
“with the aid of special camera PA-PI-1  (Fig.94) which is

done with e view to controlling the functioning of radar bomd
sight PBI-4,

to the camera in question. The screen of the unit 1s placed
parallel ‘to the camera objéctive.’

Unit P5 1s attached together with the attachment fixture
of oamera ¥A=2JI~1. The whole mount is arranged between the

right panel Sﬂpport of the operator end the botton piece o .
frame No.12.

This requires that unit P5 should be attached B

11:5 2, P4, P11, P1C are 1nstaned on the ahaped nembers

¥ Bamks of the operator's left panecl support. Units P11, P4

1 P3 are mounted one efter another on the- upper rack of the
-f¢ panel support. U'nit PIO is installed on the rack under
23 uits.

Synchroniger 13 (\mit P73 see Fig.83) 1s plnced under
) eontrol tridge of the pilot next to frame: No.5- as:vicwed
;the side of the navigator's cabin. The mountin( frade Df

» unit is secured to the two plates which In turn are balted ..

") the bracket on the floor of the cabin under the control
sldge.
llavla tor's control panel 1 (unit T'9) is mounted on ‘the
st side of the pressurized cabin, between frames Nos 3 and 4
“zler the navigetor's table).. The Yase of the control panel .
“sattached to the bracket that is connected to the stringers
? the fuselage (F1g.95). During operation unit P9 may be

.Jled out nosewise (Fig.96).

Indicator 11 (unit P8; see Fig. 83) 1s installed in tho
“zat upper portion of the pressurized cabin on the left of
3 aircraft fore-and-aft axia.

The mounting base of the \mit is secured to a oarriage
"3h slides along & guiding rail together with the unit. The
it 48 fixed to the side portion of jthe carriage with the
1of a screw. Its position may be chengod relative to a
itical plane end azimuth (Fig.97). To obviate striking of .
218 unit (in the drawn-out positicn) against cight ONB-11p
"ch may be caused by vibrations of the 'aircrntt, the unit.
J is attached to the guiding rail with th¢ aid of & shook-
‘0rbing hose. -.

Arrangement 5f Radar Rombsi:ht Cables in ‘ircraft

The radar sight cables aie, gecured to the frames end
“"7ed members of the control panel supports installed on the -

“t 81de of the cabin with the aid of speocial clips.

C s SURIC.R-EST_ .
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The catles running. to units P8, P9, P6, P3, P4, Pll, m
provide for their free movement. she cebles that erc shifted
during operation or tre units ere protected with cenvas
covers.

_ Power .;upply of I‘adar Bonbsidht

Radar bombsi.,ht Pbﬂ-# receives power from 28 V D.C. aip-

craft mzins and from 115 V, 400 c.p.s. A.C. mains. The feedin; "

18 accomplished through junction tox (unit P15). The box is
. connected to the au-cratt mains by means of catle No.18 via
two relays K25,, of the fced circuits for A.C. and D.C. in ths"
relay box of radar bombsight PLlI-4, on the left panel suppos:

-0f the operator. The feed circuits passing through A.C. relay

K254 are protected by fuse Cl-154 installed in the fuse
J\mctlon box of the operator; the D.C. feed circuit is protii
ed by circuit-breaker A3C-20A mstaned on the circuit- '
breaker pa.nel of the operator. -

Units of Radar I:ombaight

Antenna __g__gmcnt (unit P1) is in‘tended for direoted
radiation of R.F, pulses and for reccption of the reflected -
pulses. The antenna cquipment consists of ‘R.T'. portion and
the gear for azimuth rotation and t11ting end of the equips
ment for itransmitiing the azimuth and tilt data, .

The waveguide system of the antenna is designed for
transmitting the R.P. energy from the transmit-recoive unit
to the entenna, and vice versa.

Transceiver (unit P2) is used:

(a) for generating powerful short pulses of rsdio
frequency and for transmitting them to the autennaj
~ (b) tor superheterodyne reception and preamplification
of the reflected pulses taken by the antenns;

'7209‘-

(¢) for converting the R.F, pulses of the magnetron
caillator into the R.F. pulses controlnng the sy.,tem of
-stopetic frequeney control.

Renge unit P3 is intended for pulse shaping, ror start-
:z3 the modulator and the sweep circult in the operator's
-—chronizer, for sweep delay and for stage d.elay of the range
,.ap- Besides, the range unit producea the range marker for
_xeision bombing and two-, ten-, and twenty-kilometre scale -
e '

Operator:s smch.ron;zer (unit Pla) is das&gned for

_-jifioation of the I.F, pulses (converted into video pulses
-1 then amplified) for obtaining the seeeps on the operator's
~Noator, camera YA-Pll-1 and the navigator's indicator
“hem engaged for scaxming) for antomatic :treqneney contro}
_mea.
operator's indicator end_cepera v‘A—Pl—l (units P5/1

=4 P5/2) are intended for observing the rudax- presentation
: the landscape, range markers, sighting merkers, scale:
oz7ks, oourse line, and the IFI ‘equipment pulses ylielded by
.nr soreens.
orerator's cogtro; panel (u.uit P6) is designed for
serning the equipment and oantroning 1ts functioning, 1
Tmecting end disconnecting power supply, oonnecting and
“~oonnecting the transmitter, controlnng ‘the antennay
lcotion of the modes of operation, tuning of the. rooeiver, ’
“jstment of the brightness of the merkers ‘and the 1ike. '
Eravigator's synchronizer (unit ‘P7).18 intended for:
Sineing and shaping the sighting marker, for synohronous .
hting, for sheping end amplifying the video pulses sent
2 the control eleotrode of the indicator tudbe, for genorat-
3 the voltage of sweep in the navigator's indicstor. The
Cuchronizer is connected to indicator P3, navigator's
f7atrol panel P9 and bombsight OMB-11p via junction box P14,
Hovigator's indicstor (unit P8) is & combined instrument
77ating for seerching and homing duties.

- . e E-C-R-E-T . , e
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#ren enpased for the searching mode of operation, 1t
interded for snowing on its screen the radar presentation
ihe locality, range merkers, sichting markers, and the p
acnv by the identification equipment.

Vinen engaged for the homing duties, the indicator is uil
as & sighting equipment of radar bombsight PB4 serving fq
the navigator for performing all operations concerned with
lateral aiming end aiming in range accomplished with the
of observing the display on the indicator sereen.

Navigator's panel (unit P9) accommcdates all calibra
adjustable potentiometers and vital controls of the navigs-
tion equipment,

oo 3. and higher requires that the leakage of air from

e units should be made up so0 that the pressure equal to

on the ground is maintained. For this purpose air is

d from the. seventh stage of the ocompressor of engine

J when it 18 compressed to 6 kg/sq.om. and is delivered to

; valve~equipped conneotion of modulator P12 from the

v union of the distributor (the union is common with

wystem of rader sight [PC~1 vie the pressure reduccr

it A362 where the pressure of the air 1s reduced down
1:0:2 kg/sq.on-; the air 12 delivered to tho modulator

geotion by means of tubing equipped with air strainers,

and dehumidifiers,

i~ The air supply 18 controlled by the navigator-opsrator

b the aid of valve marked AIR SUPPLY (TIOTAYKA) ana

led within his easy resch. .

The air supply syatem operation is ohecked by watohing

it indicator instelled on the oontrol panel: when the indi-
shows a pressure dror, the valve should be oponed, and

the presoure jumps up to the norsal valuo the valve

uld be olosed.

Dehumidifier (F1g8.99) is installed under unit P12,

In some airoraft the air 1s supplied to the might by an

ROBOUS pump engeaged as soon as the air pressure Arops.

unotioning of the air supply system is ohecked by the

lanp marked PUMP BKGAGED ([OMTA BKMOYEHA); the leap
led on control pamel P6.

the cathode-ray tubes of indicators P5/1, P5/2 and P8 (M)“
The rectification circuit employs a half-cycle rectifier.

Bgetifier (unit P11) is provided to feed the units of )
the sight with stabilized voltages of +300 and =300 V and .
with non-stabilized voltage of +400 V.

Plus 300 V stabilized voltage is supplied to loocal
oscilletors and the anode oircuits in unit P2, anode cirow
of tubes of units P3, P4, P7, P5/1, P5/2, the circults for
adjustment the foousing and brightness of indicator P8, the .
potentiometers of control panels P6 and P9. Minus 300 V p
voltasge is supplied to the bias circuit of unit P7, the
heterodyne tubes of unit P2, and the operator's synchron .
esutomatio frequenoy oontrol. The sweep amplifier in synch
P4 oconsumes & non-stabilized voltage of +400 V.

¥odulator (unit P12) is intended for shaping the hig
voltage pulses modulating the transmitter magnetron generay
ors and for sheping the pulees starting the navigator's
synchronizer snd the IFF equipment.

Alr_supply System to_Radar Bombsight PBl-4

Regular operation of receive-transmit unit P2, ante
vavoguide and moduleting unit P12 at flight altitudes of

4+ TAIL WARNING RADAR *SIRENA~2"

! The tall warning radar is intended to warn the membars
. !hu orew that the airorsft is being radiated by the radar
§ uni or radar sight of enemy airoraft flying

.2/ To be referred to as D.M,E. (aistanoe measuring
fphent ),

VS-E—C -R-E-T
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‘The warning is effected suraelly, through the elrcraft
intercommunication system or the monitoring circult of radig
set PCHY-3M.

The sound signa.l tone chenges mdicate whether the

" radiating ai:craft is approacbing or retirlng.

Perrormanoe mta of tbe.‘l‘ail l]arniug

Geesessescecsecersecns ---.-.oa..-c

1.>Operating TANEE sescrssccscssoses from 3.15 to 3.45 om.

" 2. Sensitivity of the radar within

the operating range at the pulse
duration of 0.5 msec, and a
frequency 0of 1000 CeDeBs sesesso. not less then 0.13A:|.o'5 L
3. Angle of aspeot in a vertical .
and horizontal planea of the
T6ar hemiSPHETe +eoesissssssscass 50 t0 80°
4, Power BUPPLY se» veesesesssse 28 V aircratt mains
5. Power 0onsued .esesessevecsesses 50 W
6. Weight of the rader set less ' )
0BL1EB sevvssrssasssivanssvosanes 6 kg

"Principle of Operation

The tail warning redar is @ orystal receiver with a pulse -
amplifier and sudio signal steges. The pulse taken by the
antenna via the R.P. connector is sent out to the germaniwa
roctifier end then to the pulse amplifier. From the last
stage of the emplifier the pulse passes to the integrator.
The pulses generate a pulsating voltage at the output of the
intagrating circuil whose emplitude 1s proportionste to the
power of the signal x-eoeived, the ripple frequ.enoy equals

"~ the pulsed frequency. -
’ The voltege from. the 1ntemtor output reaches the wudid

51@01 channel.
The eudioc signel ohannel oonsiste of e multivibrator ml
sudio quenoy myufur.

...a.&: ko= ‘-
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me nultivibra.or aoes not genarute pulses when them 1-',
i‘,51-111 voltege of the conirol tube.
It starts oscﬂlatinf upon application of pul..es excecd-
. mo.u - 1¢ =5\ to the control tube grid.

The change of the pulse power brings about the change of

- e multivibrator oscillating frequency.

Upon reception of the pulse the Input i‘requnncy of the
pu mltivibrator is an intermittent sequence of pulces whose’
mun-ence frequency is a fumctjon of the power of the pulses
: ;sceived, the interruption frequency beinz a function of the -
. cuwit components of the nodulntmg muliivibrotor. .
* The voltage from the main nultivibrator input is a.mpliﬁed T
4 the audio amplifier ond is delivered to the control panel
h fon the main multivibrator output vio the.emplifier conneotor.’
The tail warning radar cet includes a gang unit intended
% prevent the inadvertent operation of the rcdar that might be
cmsed by functioning of- radar bombsight PEN-4 and radar lTPC—l
gnaight. - ’
The gang unit reccives the pulae sent out for starting
¢ © e tall warning radar. After having boen oonverted the pulce
| 18 sent out to the integretor of the main unit, thus obviating
§-i oscillation of the mein multivibrator end henoe the
lt'p:nrance of the audio pulses et the output of the amplifier-
A-indicator unit caused by the cignals delivered to its input

E

~tehronously with the delivery of the pulsea to the lnput

© 2wnit No.&.

. From the control pzmel the :traquency aufible cignals are
“at out to the interconmunication dystem or the airoraft’
“Zough the divider end to radio set PCHY- l through the

Hgulator. -
Peseription end Instollstion
L The antenna 1s e section of the wavegulde whose Apuwer is

‘“asferred with the ald of the loop; it is made integral




- for protection egeinst moisture,

_and the other, for connecting the audible signal system.
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with the cryctal iccgiver head, the connection being aeeom

ed by ‘means of a rigid coaxial section.
The entenna and the -amplifier-and-indicator unit sre
mounted on the port side stabilizer. - R C
The amplifier-and-indicator unit is coated with varmisy

.. The control pancl is a box with & warning lamp arranged
on {ts side wall indicating - the engagement ‘of the station,
The 81de wall of the box also mounts two toggle Switohes.' Ous
of the toggle switches serves for engaging the gangl units,

The gang unit 1s made as a box with a partition on its X
base for mounting tubes. The wiring and the inner portion of ‘
the unit are coated with moisture-proof 'varnish. S8

The unit for gang operation with radar bomboight PB4 - I

" 18 installed on the starboard, next to unit P12, and the wnit

for gang operation with the radar gunsight, in the tail por-
tion of the eireraft, next to unit AP17-12], .

Segtion & - . E

REDUCTION OF INTERFERENCE
LEVEL ON THE AIRCRAPT ;
1. REDUCYION OF INTERFERENCE LEVEL. CAUSED )
: ' BY STATIC ELRCTRICITY :

"t A

To eliminate the causes of the dangerous discharges of
statio electricity, efforts should be mede to obtain eleoirie
integrity of the aircraft and smooth (sparkless) outlet of
the static electricity into the atmosphere. The former is
echieved by employing bonding fixtures, end the latter, by
static electricity dischargers, )

Besides, the aircraft is provided with the following:

(a) eutomatié charge removers which conneot the eiroraft

. 8structure to the ground as the airerafttouches: the runvay. In

the process of operation, the chargei Temovers should be " -

-665%(3?%0005?001 -2
o Lmse

F"P"ly maintained, because the aircraft remains charged after }
returning -from the flight 1f they are out of order, as the
mbber tires insulate the aireraft. from the groundy

(b) special grounding wires, onc of which 1s thrown from

: the elrcraft before extending the ledder and the other is used

to earth the aircrafi for rarking. The first wire is in speoiel
teg of the n-:ivigetor—ra.de.x‘-dperatqr on franme’ Nq.12, and the
stter (in a sioilar beg) is in' the well of the nose landing
'PARKING: It is prohibited to extond the ladder from the’
' aircreft, to touch the latter and %o leave it =
until the first grounding wire hes been thrown :
. oout.” S -
Bonding of the aircraft is effeoted: :
(8) by directly connecting the seporate metal components’
o the aircraft structure with the gld o2 bolts, or rivets
fin panufacturing the aireraft, provided these components do

ot move relative to each other in the process of operation}

(b) by comnecting thé components to each other with the .
84 of bonding strips, provided the latter are made movable,

The bonding strips are mede of tin-plated ooppexr braiding
o three types (M16x10,M110x16 end M6x24) nhaving various :
2gihs. The length is determined by the minimum distance
titzeen the points to be connected taking into account the
°23ibility of their travel relative to each other,

The identification marks (spots, strips end dote) made
"Ithe bolts and terminels of the bonding strips in red paint
"ve for checking the quality of the bonding equipment in the
--i%ess of operstion. These marks indicate the contacts which -
2 the process of operation must undergo the inspeotion.

The components of the aircraft structure are mainly
‘e with ‘the aid of rivet Joints which does not require
"1 installation of any additional equipment. Ten per cent
the rivets are not anodized with a view to encure a roliable. -
" 3oal comnection of the rivet joints hoiqilsg'the skin

o Approved ,#6r:R§-lease ;2.064/.0$I;1%—: &?AFﬁBPT
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ts <o ctrinrers,- Spers, sremes end Tibs, comnecting the spap
Yrnds end rib bends to their webs, and the like. Such rivets

_arc not uced in tre rivet joints of smaller brackets, stiffe.
ners, control panels, taxes, and the like. ‘ .

Putt end attechment bolt connections are used for bonding
the components of the airfraome.

Bonding of the elements of control (rigia members) is
effected by connecting trem to the airframe with the 2id of
the bonding strips.

Fonding of the elements of control (cables) 18 eﬁ.’eotea
by metel sheeve blocks instelled in addition to the textolite
ones eand ty contacting the cable tcminals to the elements of
control and the controlled uniis.

Ronding of the mov-ble units (rudders and elevators,
ailerons, trim tabs, tont bay and engine macelle doors, and
the 1ike) with the aid of eirips arranged next to pivots or
hinges (Fig.100). '

Untonded are hinged doors and covers whose aree is less
than 0.2 sq.m. 2nd also doors and covers (irrespective of the
arca) sccured with the 2id of bolts or catches.

Zonding of the Tenks

The bonding of the fuel and oil taunks as well ac of the
‘tunks'i’or ‘hydraulic fluid is effected in the folloving wayt
" (a) in rubber tanks the bonding strips comnect the
metal filler necks to the aircreft structure (Fig.looa). If
metal rings are fitted inside the tank, they arve connected to
each other and to the tank filler neck with the aid of Jjumpers
(b) metal tanks have welded lugs which are eonnected to
the aircraft structure by bondlng atﬁps.

Tonding_of DPipes of Puel-0i-plr an dther Systems '

The metal plpes of the above systens ‘are bonded in the
~fo.11ml1ng manner: o . -

e .o
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() with the ald of mctal r,e_-skets placed -1n the pipe
| achment P1ocks (rig.100a); ; -

() wit:: the aid of clamps and junpera;

(c) with tre aid cf bondlng bands placed in the r\n:bcrized
. 1se copnections.

Unbonded are certain sections of the piping up to 0.5 m.
) g connected by means of rubberized hose and pipes used as

weces in thc aircratt structwre. :

Bond 35 ot gg_gmegt Units

N The units of the radio and radar equlpmant, mutr\mentl—
'e‘,en and electronic equipment, ‘Instrument panels, boards, .
“siribution boxes, and panel snpporta are bonded in the fol-

T iving wey: . .
(8) either by contecting these items direotly to the air- .

=1t struoture or .to penel supports with the aid 91 +the bolts;'

(b) or by using the bonding strips fitted between the
Sits to be bonded (_Fig.loon‘)e
Unbondcd are switches, selectors, rheostats, indicating
3 and other smaller items of the control and oh‘mgn-over

Electrostatic _Dischargers

The ellectrustatio disohargers are. provided for ensur—
'3 eparkless discharge of the statio eleciriolty aooumllutod
jite sircraft structure into the atmospheres

The discharger is & duralumin tube, 12x10-mm dia., whose
2end is secured to a oteel adapter and tho other ond is

“3-shaped and has an opening. Pitted ‘4nside the tube is a ootton

. 'k gshowing some 30 mm from the tube' the free end of the
{ %k 48 split. The wick 18 impmgnated with & mixture of
“arine (804) and water (20%) so that ite damp end consist-
iof & great nunbar of pointcd ends givea swvay the statlo
stneuy. e :

' e e

[%iems installed on metal pa.nelé and on the airoraft structure.

25X1"




soso S BB po-

25X1

‘Approved Fof Release 2

PUSIVITTU . OIAST\L

)30(‘2652?03()065000.1 -2

- 218 -

The nteel adepter is cerewed 1n?co ‘the ‘scat #hich is
Trigidly sccured to the eircraft structure.

2. INTERFERZNCE CAUSED DY ELECTRICAL
AND RADIO ECUTPMENT “ND METHODS CF INTERFERENCE
' SUPPRESSICN = :

To suppress the-interference ciused by +he electrie and
"radio facilities do the followings )

(2) try to localize the interfervence where 1t is

(b) protect the receiving equipment from the inte;
that has penetrated the common circuits. )

This is usually done by screening the m’cerrerence'some.
and by instelling de-coupling capacitors and filters.

Sorcening 1is 2 method of applying metzcl shielding to all
units, and wires handling the intorferencgz voltage, or units and
" wires where the interference voltage is induced with a view
to rémoving the capacitive, inductive and electromognetic -
effect on the receiving facilities of the radio sets. ©
' The mcreens of the wires rust be properly conneoted to -
the siroraft structure. The wires on the aircraft are scroened
by means of tinned copper shielding slipped over them and con-
nected st its ends to the aircraft structure ‘through the plug
connectors (I'ig.101). oL . .

The screens of .the burchcd conductors and the wires are
oomnected to the airoraft struoture with the aid of clamps
having bonding padding. The transient resistance of the clamps- -
between its lugs and the aireraft structure must not exceed ;
600 mioroohms, . i - . i

If ‘the bunch ceries only soveral shiclded wire
must be arranged over the surface sf the bunch,

When disconnecting the screened wires, be sure to finish
the portions of the scrcen as it is shown'in Fig.l0l (sece
roferences 12 and 18). As a rule, the scrcened wires in the
aireraft are disconnccted as shown 1n assembly 12.

géneratga;
rference

Lo e

<l

s, they

&

'v., intended fox uge
: jocalizing ihe latter where it appesrs.

: sreraft siructure,

® hendle the current of the apecific frequenci

)
8-
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De-coupling capaciters.’ the coupling capaeit_or::vare
58inst the inierference vith the view of
The cepacitors ere
ipstalled directly by the electric nechanisns producing the
interfererce and are connected to the plus wires fecding the .
tachanisme, The body of’ every capacitor is connected to the

the de-coupling capacitor.is actuslly an infinite .8, - .
resistor which freely passes the 4.Cv of the interferonoce ovor
to the a2ircraft structure but keeps it off the plus circuit,

' Badig filters, The redio filters nourted aboerd the air-
eraft ere intended for localizing the redis interference where
it 18 produced (protecctive filters) as well as for suppressing
the interference that has penctrated the radio raciiitien_ ’
through the aircrofi meins (suppres:ioﬁnl.ters). ’ :

" The filters comprise D,C. chokes and capacitors intended
es only.

B “Approv_'e_d-ll_% Qrf.F-ﬁé'l‘ea?,a.e'.
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chapter 3

PEOTOCRAPHIC :'-:ﬂuxprm*ir

Photographic equipnment of thn aireraft includes-
-type cemeras marked A: -A-33/100H, AHA—33/7H
AGA-33/50M  for VOZ‘«iCEl and oblique rhotography dome in dav-

1. A2A-33

time;
2. Camera HAA

-3(:/50 for night time surveyj .

3. Cameras A-PI-1 for phmographing the screen image of

~rader bomhs!,ght PBH-‘&

 Note: 'me r!amd.‘acturer does. not provide the sireratt with

- ‘. . ‘ceneras ATA-33  and HA. A=3¢/50.

The location of the photograpﬂc cquipment carried

aboard the aircraft is shown in Pig.l02,

Mount unit for day and night photography cameras is

arranged in the fuselege between fremes Nos 20 and 22, Autow

matic tilting mount AXAW-156-" for cameras ASA-33 18 placed

on the upper or lower row of. slecves arranged on’the shaped

sections of the fuselege heams, In the case of camera AQA-33f10
“the tilting mount is placed on the upper slecves, and, in the.
case of camera AOA-33/75! or AvA-33/50M, on the lower sleevc:.

When 1t 13 loperative to install aerial cameras 4 in
the alreraft for the night survey, tilting mount AKAOY-156-H

18 removed from the lower row of sleeves and the t1lting

mount for cameéra [A¢A~3a/50 1s instelled instead.

Camere CA-PI-1 (1) ig arranged in the nose preasuriszed

cabin between frames Nos 11 eng 12,

-221 -

Aroller KI' (5) for canere NA-A-3¢/50 "are concentmtcd on
3 navigatorts sturbonrd concole tetween fremes Los 2 =nd 3.
_Camera con troller Kl of camera « GA=PI-1 (2) 1= located

*r the opere.tor's mein control panel,

. 1. AI’.P.I.AI. CAHI!RAS, _"YPB
B ADA-334 - Coat e
Aerial camera A7A-330 15 iritended for vertienl and
‘ique photosrephy 6f tke strips, areas and separate objeots
crmy and field photogrephic reconnaissance, for aerial
_~graphic survev and for photographio control of the 'bonb-
3 resulis.
Camera ADA-33U pay be used at verious nnitudes depend—
; on the scale of surveying. . . -
Table 13 deals with minimum altitudes of the aircraft
loyment depending on the flight velocity, with the image
:2dation not exceeding 0.1 mm at various exposuires.
leriel cemera AYA-33U 15 eutomatically ¢ontrolled tron

") camera controller installed apart from the camera. .

All meohanisms of the aerial camera aro actuated and the
18 taken into the camera for flattening the £ilm by merna
“he drive and pressure unit mounted in the oomﬁ_:o_n housing. -

Da?a (:ommon to AOA=33N = :l;ng"ﬂ Tag

essencsncaces

‘3'................................. 30x30 om,
P of frames in £ilm magazing .ese. 190 = 195

3 of £11m loaded into film magazine. 32:6000 on.
3ot photograplw oycles o
%1% 2 a5 - 25% sesesesscrsssssee NOL exoecding 2 se0.
ot t% .= -60% ...................... not oxoceding 2.5 seo,
“at required at t° » +15 - 25%

" Board 7 for controls >f the oamers )mtch and tntina ‘.th electric heaters ' Off ..vesess up to ‘13-5 A

mount ARAWY-156-H, camera controner Km’z (6) and canera

SECR-ET
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Swrrert. conruned 8t t° = =66°C with

clectric neaters ON .ieiesevess 8alo S2gRRRA3AIZE 88§\§§
Camera contrcller interval E 2 to 6 e N gggaggﬁggg%ﬂaunn
_ Camera nt H tervals cocevescsces 0. 60 sec. . 1 ~ . Ao A
Voltere required .ovecerasssecsvoascsrss 26 V +108 . i §=
. )
tamers normal opex-ati:m is ensured under the following ’ oZln. 3883 ;,3 &8 § % E 08‘
conditions: . . ‘JE 53 * RERER § a o a0
VIEration ..veesesssessiiecssconsareeses fTOD 10 to 80 c.p.s, ) ;'? -
. + N » 4
Ambient air temperature . «sss from +50 to -60°c i mé 0ne iz\ § (é § § § § § § a
re b g 3
Relative humidity seeeeecesovscacsssasss Uup 40 98% ! g‘ So a9 3gas8d
Altitude above ceu level essecrcrnesssse up to 12,000 m,
S g TSssgcssssSRBRER
. Camere A-A=33Y' set carried eboard the sircraft includes: A~ SIS RERI S § SRRYY I
8 AN SD
T1lm mas ‘ezine with two spools end f£ilm, camera with the ! jal
- objective urit, camera con* .

‘ ‘, miroller, drive and pressure unit, Sxla. cveoo0200020223888
cardan shefd, flexible cable, electric cables, light filters, - Y weleo <9 '§ RS l\‘gr age SAsvaa
clock and automatic tilting mount AKAQY—ISG—H 5 e e .0 nee e dAdA "

: The weisht of the cet:. .2 52 »§ :
; . = I EE B
- : ceaera A>A-33/sou.............. 105 kg ¥ol8cles| |8 SRSEREREES .
! o
cemera AVA=33/75H  ..ieeeeeee.s 110 kg $ |8 |R8|"] g T HARDBARARA 3
camers AYA=33/100M ..., 8
. . : . . o o QO
g : AR NI
. g Sg* sﬂﬁ‘ﬂﬂwwwuggnggg 2
N : TTY
e . 00 OO DO OO - E-B-X
i loa[8s].] BREEREZREREEERES
og\u AR TInneoo e
B gm = : :
. 0 -
a< * ° -
o
f Slegl | srsezpazss
K Solo . -
e emwh_wlﬂggg
" -
-
o
§ .
Lo | ooooonooogogooc
N n o n
2% |°| 88R35RREZEREBRLE
.E .
L . .
ik, -
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L N . l . .
Main Performance Iets of Type AR 33% Canera 4 gagber. The right wnll carries -cemere dcjcuatoi 7, socket 13
. : or connecting the electric cord, seat 8 with a lemp helder
Description A}A—33/Sj7.! A.4~33 /751 A:A~33/W. " 11luninate the counter, counter Jmob 9 intended to sot
- ~—— i counter at zero. . )
Objective o ’ o . . ' The left well of the bedy accommodates the following?
tYPE covsense 'Indu"tar-""' ¥ 2alemar-2n % Telemar-79 .nozzle to connect the hose delivering air inside the camera
Objective . - - - E R for flattening the film, seet for the clock, and seats for
focel length, S - , tie bolders Tecelving the clock end level illuminating lamps,
eme eiiiiiies 50 oTs 100 - Journals on the front and renr walls of the chamber
Objective rela- | ° ) ’ © aftach the latter to the camera tilting mownt. Besides the
tive aperture 1:5 . ) 1.'6‘.3 1:7 : journals, ‘the rear well cf the chamber Is provided with a
Angle of cove- .| - - : .lding level for bringing the focel plane of the camera to
- rage along : - ’ " s horizontal position. The level division runs into 60 min.
) pleture side- - 34° 23° 17° ) The recording instruments (level, clock and digits of
. - Type of ‘shutter louvres louvres - | louvres " e exposure counter) are illuminated.by electric lamps and
Exposure range, . . . ) sotographed on .the film via the recording objaotives. .
. 8€C. seoveens 3/755 1/150; 1/75; 1/15C; |1/75; 1/125; . Objective portion 10 is rigldly attached to the lower
- . 1/300 1/3c0 1/200 " lase of the chember.
: Shutter effil. - ‘ Qbjective_portian includes the housing, objeotive lens, _
olency ...... Fot lesz thon | Not less than |Not lesc than Slutter, protcctive covers and mechonism transmitting the . . °°
LTl 4e% ' 40% ) tange speed geer motion to the shutter. The protective covers
Light filters . EC—lS XC-18 . ic-18 _.ueguard the objective lens and prevent the f£ilm from being
: oC=14 0C-14 oc-14 * 'lghtstruck through the shutter lamels if they are not adjusted
XC-14 Yc'-ltz' . TC-14 “tlose to each other,’

Secured on the body of the objective portion is disc

vith knob 12 arrenged rightward for changing the exposura.

eatting. At the bottom the objective portion ia proteoted

tth cover 11. . .
: " Camoras ACA=33} are furnished with appropriate objeotive
lmees (See Table). The objective lens surfacen are coated., .
e filter speed ghould be taken into mocount when the 1ight
Hlters are made use of. :

The louvre~-type shutter with the elr‘c’crlc heaters is set
183de the objective housing between the lenses, The film
%Bzine mechenism is arranged inside the body and comprises

= following unite:’ )

S-E-C-R-E-T -
004/01/16_: CIA-RDP78-

Apart from t*l* the camera set includen:
(a) special toolsj

(b) fixturess :

- (¢) spare parts for electric notors;

() electric lemps.

Components of serial Cemerng AA-33H

Chamber 1.(Fig.103) 15 e cest rectancular l;od&. whose
upper portion 1s called easel. Cn toth sides of the easel
are arranged latches 6 which secure the film magazine to the .

3‘0@6’506‘036005_0@0,1_-2 -
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(&) actuator;
(b) memsuring mochani.:m,
S (o) flattr‘ning nechanisn;
- . (4) cut-off mechanismj
(e) friotion; )
(£) meter;
(¢) £1lm rewinding indice.tor.
Actuator serves: for tran.;nittlnp the moticn o:f the drive

- mechanism to the film magarine.

Keas uring mechanism carries the motion of the actuator

" to the measuring roller and serves for :z'ewinding a constant

portion of film equalling the 1engtr of the picture ‘plus
intermediate area. .
Flattening_mechanism_presses the f1lm to the camera easel

‘and flattens i1t by the flow of air at the moment of exposure.

Cut-off mechanism is intended to disengage the film
megarine mechanism from.the cemera actuetor, with the getes
being cloced, so as to prevent damage to the latter.

Friction_serves for *‘lipping the takc-up spool as 1ts

.diameter is changed while the film 1s being rewound and for

ensuring the tight winding.
Metre indicates the amount of non-exposed film on the
supply spool in metres, :
Film_rewinding_indicator : shows that the camera and film
transport mechenism function properly. The £ilm magazine is
provided with mechanicel and electrical indicators. The

mechanical indicator is a disc whose sectors are painted "hiﬁl )

end black. The electrical indicetor mekes and treaks the
appropriate contacts to send the current 1mpnlses to the
lamp of camera. controller KV, :

Camera_contreller Kiiy2 of the universal:type is intended .

for remote control of the camera. It allows tos
(a) automatically keep the time interval ‘between the -
exposures within 2 to 60 sec.} .

(b) make single ‘exposuress

=

L Rlectors and switckh
jthanged over to TOIY

-C=R-E-

1

(¢) automatically con*r2l the © ot:fi;xs resulie}
(d) govern thke cemera speration ty i‘nckcrlng of t‘nc

3 mucatin(- 1anp,

. (e) engage the alr camera i‘or con‘inuous'operation;

(£) deternmine the ruaher of exposures nade} -
(g) engage end disenpage the camera c)r.troller clectric
paters.’ . . .
The cemera controller (‘_‘15.;0&) is sharcd as a rectangular
tax with mechanism Ki¥2 mourted inside 1t. z11 controls and
miicating devices are locatéd on tre front panel. Fixzed in
the centre of the panel is settixﬁ dial 7 witkh white seale &4
mie throughout its circumference. Scale divisionn from 2 %o

isosec. correspond to time intervals Yetween thc expo'ure

i et SN

1m'1aion value of the ..cale apounts. to 1 sec.

Marked beiween the divisions of 2 and 40 reo. is the
intinity symbol ( ® ) f3r non-autocatic operation controlled
;% the SINCLE ZXPCSURE (GUHOHiM: CHiOl) button.

1 Made on the cover 1s yellow scale § whose divisione dore
*’mpond 12 tke bombing al‘itudeu. 7The valuc of cvery divicion

1

¥

o the scale is cgual t3 C.5 km. :
i Arranged under setting dial 7 are threc buttonn} ceritral.

htton 16 serving to start the instrument, right button 15
K

ih stop the insirurert, and left h“utton 18 15 make single

Nmpsures. To the risht and left of the buitons two groups of
s are located. The ocamera controllor is

T8 CONTROL CICITPCIL 5O (BO-TAHIT) or
lnrvey with intervals ( LNTLPANL) with the ald of celector 13,
Mtc‘x 12 1s engeged acly if the cemera must cpcrnte oconti-~
musly, t.e. witi the intervals tetween the cxpuuureu
Wullling thke cemera operatior cycle.

Switelh 2 ic in% ende:l to ‘turn the camera controller

ectric heater Cf ‘and C¥FL . .

’ Selector 1 and irdicating lanp © erc ot uced in sot

AMth caners automatic t1ltin, mount AUA.J-156-H (the indicat-
-»8 lamp must be taken Jut of *he lurp Lolder and the uelector
" BMin the o poyition) ;

“. Approved For Release:2004/01/16 : CIA;‘-RDP78-03OB§RQ(_)O;SQOOS_QOQ_1
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"Ind_iéa-_t‘i.ng lemp 6 lights after the in's.trunent is
energizod, 1.e. after pressing starting tutton 16 or when -

_ setting the dial at snfinity ( o ).

Indicating lamp 9 fllckers in casc of normal rewinding o
the £11m. Bosides, when selector 13 -ic trought to BOMEIRG
CONTROL (XOHTPOID BOJEOL TAEYR), the lamp light indicates

- that the camcra controller mechenlsm has assumed its c:_rigmn

po:ﬂtinn and 1s ready for automatic bomting conirol.
jocated to the right of setting diel 7. 1s expocure
counter 11 (divis{on value of 1_§he drur amounts to .5 exposures),

" A11 in 21l the counter shows 40C cxposure.é. The digital drum

18 set at zero by rotating disec 10 in the direction indicated
bysthe arTow. . . C ' : :
 Changeable fuse link Bll-20 is placed under cover 3.

Twelve-pin plug 14 of the camera controller is mounted oa
the -lower wall. Set next to it is two—pin plug 17 with the
two-core cord of the electric bomb recleece connected to 1t.
The current lmpulse from the elcetric vomb release is supplied
through this ceble. S IR

The controller iz secured to the aircraft main structure
with the aid of a part heving e dove-tail shape. The rear.wall
of the camera controller is provided with a reccssS recelving
the dove=tall. * .. - : .

The ocemera controller comprises the following main units:

“(a) actuators ) ’ .

(2) contral mechaniem for closing the Starting contsot}

(3) oxposure counter} ’ : oo

(8) electric heaterj : .

(5) valve, choke and cepacitor (for reducing the radio
noise). . . _

A11 mechenisms of the aerial camera are sct in motion sad
4he air is delivered to the chanber portion by meens of drive
end pressure unit 2 (Fig.103). - ’ .

N

p

4

i
!

ilevelli.ng the tilting mount.

i

w0 electric motors MA-4CA are mounted incide the slesrss 4

(- 2é9 -

fhe camera drive electric motor operates upon receivin;':
s current pulse sent by the camera controller in préset )

yge intervals. Its opcration lasts not ‘more than two seconds
asuring complete operation cyclé of the camera,

The elcctric motor of the alr blower 1s engaged in opera-
yon simultaneously with starting of the camera controller
fmetioning upon pressing the START (I¥CK) button., It funotions
¢ long as the alr survey io performed. C

Heaters. VWhen cemera APA-33i operatcs under subzero
woperatures within e range of -15% to -60°¢, the eleotrio
mater of cemera controller K2 should te switched on through
@itch 2 (Tif.104)s Llectric heaters of thre clock and shutter’
m'switched automatically tirough the thernoregulator when
e temperaturc keeps within 3% to +13%.

| Cilting hownt AKAYY-1564 _

Tilting mount AZACY-156-1 (I'i1g.103) is intended for
tomting serisl cemera ATA-33M  in the siroraft end for
reducing the vibration. - e

The camera mount unit is located iz the central part.of '
e fusclage between fremes Nos 20 and 22 wherc two rows of
cst sleeves 15 arc set on the profiles of the landing goer
bams to install the. tilting mount with the aild of ocpring=-
loaded shock absorbers. The tilting mount 1s mado up of three
fremes hinged together. . :

Frame 20 1s fixed rigldly; four spring-losded shook
osorbers and setting screws arc provided in its corners for -

Note: “hen - the tilting mount 1s uned for acrisl .
camera AVA=~33/100i!, spring-loaded ghock abaorbvers 16
marked (on tre cover) F = 1C0C mm are inctalledj
for eeriel cameras AJA=33/75U or A:A-33/501
uge shock atcorbers marked I = 750 mm.
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Hlectric mechanism y3-2 (19) 16 f1xed to the frame
gtarboard portion. Its rated voliege 1s 26 ¥ +10%, rated
torgue equals 100 kg-cm. and rated current consumed under
rated load is 8.5 L. .

The output chaft of the electric mechanism carries bevel -
gear wheel 18 engsged with gear 57 on the axle of cam
shaft 56.

The cem shaft is provided with.seven cams 109, 5C, 51, 52,

53, 54, 55 with seven microswitches BK-1-140 arranged against

the came on the frame panel. Cam 55 serves for blocking the
bombing control mode of operation. Cams 54, 53, 52, 51, 50
are used for fixing freme 27 in 0°, 15°, 10°, 20° ana 25°
positions. Cam 49 engagcs the tilting mount for revorse run
after setting it -at o°.

Besides, the shaft is furnished with "wo spur gears 48
meshed with toothed quadrants 40 fixed to middle frame 27.

Then eleotric mechanism 19 starts operating, gear wheels 48
rotate to shift quadrants 40 thereby turning frame 27 together
with inner frame 29 end aerial camera around semi-axlec 21.
The serial camera will be tilted only backwards through
angiea O°, 10°, 15°, 20°, 25° and gtop in any of the above

' positions depending on the desired angle at which the angle-
_ of=t11lt selector on the t1lting mount control panel is set.

At thie setting the camera performs one-cirip oblique
survey (exoept when set at 0°). Thic mode 9f the t11ting -mount
.oporation 1s celled BCMBINC CCNTROL. It engages cameras
AM-BB/iOOL! AQA-33/75N anad AQA-33/SOM

Frame 29 cerves for sttaching the aerial camera and for
performing the two-sirip photography. - .

' The journals of cameras A®A-33Mare set m the sockets
whore hinged covers 24 lock them. In 1ts turn the cover 18
soowred with the ald of hinged clamp 25 with stop 26. Desldes,
tho journals arc additionally secured with locking screw 22
with a view to obviating the possidle play.

: Provided in the front part of the freme.is locking sore¥ u
with e spherical washer securing the bracket of the aerial

8-E-C-R-E-T" '
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 eers journal . The rear wall of the frame has tracket-
;hte 23 for mounting the drive and pressure unit.

Socket 3C is provided for comnecting the power source ta
. the camera cun*?oner when checking the tilting nount funotion-
; ipg on the test-stand or on the ground. Tuiton 31 sends pulses .
" to reley Pil-2 when starting the immer frame to move from the .
extrene positions and when checking the tilting mount function- -
tng in the !ERIAL RICOMIAISTAKCT (PA&.‘_E’A) mode of opex-ation
vith the aerial camera removed.

Located on the lcft side (looking torlmrd) ot the lower
4 prtion of frame 29 15 split box 43 Bccomodating hg fol-
\ lowings A

(1) relay PN-2 for ata:rtinr +the frame to move from the
extreme positions;
(2) relay IP-2 of

NI

the reverse movenent;

(3) relay %2541 of the angle~of-tilt mechanismj

(4) relay 1242 of the tilting munt ncohmism;

(5) split receptacle. '

Locatcd above the box 1s electric mechanism MYG-2 (28)
ich serves for turning freme 29 with the acrisl cumora
wound semi-axles 42 to the port or sterboard side. In this
tstance the acrisl camere performs two-sirip cblique photo<

mphy in the extreme pocitions. Thic mode of the tilting
i unt functloning is called .LRIAL RECCINAISSANCE ( PASHLIKA).
The output shaft of clectric mechanism 28 carrien spur
gear wheel 28 whicl i engased with gear wheel 39 fitted onto
! m shaft 32. Mcroswitch BK-1-140 1s net on panoi 33 egainst -
scams 34, r..icroevitch 35 dicconnects the olcotric mochanism
when frame 29 ascumes its extreme positions. lXoroswitol 36
Sperates when the tilting mount comes to the zero position}
1t cuts ‘off the current rupply via relay: Pll=2 and simultl
mously cuts in the indicating lemp on the photogrephic
1 ¢uipment panel. licroswitch 37 is used for blocking the
i ! BOONMAICC 'TCT ‘mode’ of operation, - -
‘The inner frame is tilted in the AERIAL RICCNNAISLANCE
“Me of operation with tre aeid of.link mecranisn comprising
‘llecrenk 47, s11dor 4€ end dovetsil 44. This mechanism 18

g ey
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also used for chencing the frame £11ting engle from (%3C' to
8°30' or vice versa, which 13 done by resettiny glider &4¢
relative to dovetall 48 end fixing 1t for the decircd opera-
tion modes with tho ald of screw 45 .

The ' proper setting of the air camers is checked in the
BOMBING CONTROL end ADRIAL RECOMNAISSANGS modes of operation
with the aid of level bprought to its sides. .
Note: The frame is departed fron the vertical through
T 6°30¢ when placing air cemere AvA-33/100M or the

441ting mount, and through @8°30* ‘when placing

cemera APA-33/75M. Air cemera AJA-33/50M  is mot

" used in the AERIAL RECONNAISS:NCE mode of operatiom,

ps the edges of the canmera hatoh cut the field of

vision of the camera when the latter 1s.tilted to
the board side. . ' Co

. The tilﬁng mount .is governéd from the photographic v
equipment ocontrol pancl (24g.105) arrenged on the navigator's
starboard consolo. B )

Switoh 3 (Flz.305) controls opening end clocing of the
camera hatch doors. ‘hen the ceamera hatch doors are Oopen,, tl?e
groen indicatiny lamp 1lirhts up. B

1£ the camere window doors are closed, the camera -and
ti1ting mount do not function. . ’

Pumotioning of Camera Hownt Vet

Survey with et mgl_s. Setting disl 7 of the
oamera controller (i'is.108) should be brought to the preset
interval (5 - 7 8oo.), end selootor 13. to position I FRVAL
( UHTEPBAL), Starting button 18.1s pressed to apply voltage to
the cemera controller eleotric motor, acrial camera and 4rive”
end-pressure unit. The air blower staris delivering the
compressed air to the cemera end at the momenis of oxposure
the ilm will be pressed to the platen of the film nagaeinde

s

S-E-C-R-E-T- 5
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The capera coniroller sends current pulces o the elect-
fle motor actuator of <the camere. The motlon of the serial.
wpera 13 trancmitted to the f£ilm magarine with the aid of the
wtuator head, and the film starts innecdiately rewindiné )

1 (teginning of tre camera operation cycle), the platen comes
iAm to the camera casel, the pressure of the air in the .
eaera goes up to press the film to the platen. Cimultancously
e shutter .n the camera sbjective lens gots wound and ‘the ’
pjective cover pets opened. B ' E .
15 the shutter operstes, the contacts in the chamber
wgaging the recording instrunent lamps (clock, level and
" wunter) whose indications are recorded on the £ilm 5etv cloced.
After functioning of the shutter the contaci-pulse ne="
chanisn of the chamber gets closed to send pulses to tnting
Joount AAZY, and if the latter is set at AERIAL RICONNAIS=' -
sweE (PA3BI4AA), electric mechanism 28 (rir.103) will ope-
nte and the camera will come from one extreme position to
{tte other. it the same time tre film mgazine_ platen comes up
t set the £ilm frec so that the take-up spool will draw the
filn fron ke supply Spool. R .
46 the Tilm 1t being rowound, the mectenicel and elootri- .
el indicatorc in tue film masazine operatc, The mechanical .
indicator operates upon rotatlon of the indication drum o
wranzed on the seci-exle of the cupply sj)ool, the clectriosl
tndicator showing the film rewinding by short flickers of -
4lamp 9 (Fig.1Ch) of the camera controller narked RIWINDING

1 (EPESOTIA). i

The camera operation cyole comes to 1ts end when the

Haten in tle 2ilm napacine has anscumed 1te uppermost posi=
Hon and the indicetor on the driving axle of ~the film mega-
tine hac come against I&7E ( CBTLORI0). In thia pocition the
@te pay he clored and tre film meraziné removed. o o
Sincle expocures and continuguc operation.i'or naking

't gingle cxposures cetting dial 7 (Fig.104) should bo

‘2ought to infinity ( ® ), efter wkich indicating lamp &'

-Approved For Release 2004/01/16° CIA
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1icrts to shew that the
s-mten is energized. : o

Single exposure requires that \Ir'(;L_a - XPCLURE COFAEHOYENR
CHIL(OK) button i8 sheuid te prossed. In thic inctence the -
comera nukes one cxrposure =nd ~tops. The operﬂtian cycle ig.
Tepected upon press‘ng ire bution agaiu.

The c¢emera is chenred over for continuous operation with
the aid of swisch 12 of the crmera con urollcr. iho, setting
alal must be brought to infinity ( 0 ), and- selector 13,
to INTERVAL (W4TEPBAL). :

) Photographic control of bombin results. For thc auto~
matio ocontrol of the Yombirg results the electric bomb
release cord- should be connected to the camera conirollor and
ihe bomb release button. ’ ' o

™o yellow irisngular index of setting aial 7 (Tig.108)
should be brought aceinst “the desired altitude on yellow ’
altitude scale 8. Selector 13 ghould te set at LCIBINC

-CCNTROL (KORTPOTH BOMBOMSTAHIA). Directly before releasing

the bozbs the camera controller should be cut in by pressing
sTART (TIYCK; button 16 whick is followed by 1ighting of red
indicating lamp G labelled CURRENT CN (TOX LKHOYEK) and green
indicating lanp 9 labelled KFADY FIR- BOMBING ‘CONTROL (I'OTOB
K wOHTPOADN LOMBOMETAHWA). The camera controllér motor

starts operating. Lamp 9 goes out aa the vom: rclease button
18 pressed (0.2 to 0.3 sec. long). In & period of time depend-
ing upon the preuet altitude, i.e. 10 sec. before tho burst
& the bomb, the cemera electric motor starts operating and
funotions ocontinvously as long as 25 sec.; larp 9 f1lickors to
1ndicate that the £ilm 16 being rewcund properly. In 25 seee
lomp 9 stops flickering and 1lights again to show that the
system has gesumed 3ts original position REATY TOR BOIBING
CQUTROL (TOTOB it YOJITPOMX BOMBO.:ETAHUA).

During 25 seo. 9° continuous operation camera MA—-HH

makos 11 - 13 exposures; 5 or & of them made before the burst

of the bomd and ¢ or 7 exposures after,
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Turins t:e next survey approeck the ‘pEotogrephy iF donc’
{ the £ane ceguence. ) B o

Cancra_Heich -
Lamere nessd

Mede in the fuselrie skin between frepes Mog 20 cnd 22
i camers hatch (Fir A106) sizing l£50x5(~0 un with reoote
1wntrol fron the navirra*or"' puncl oi‘ photm‘ _ephlc equip—\en..
(r1g.105). . ’
Eleciric mechar.irm YP-711 (1) actuates doors 17 (ric-loﬁ)
tp draw incide tre fusclage elong guldes 14 snd 16 with the
il of linka<te. . ~ -
j © zledtric mecrenism YP—‘?M operntec to impart motisn o’

&:lvmg chaft 2 on the apposite end of which driving pulley 12

iﬂth steel bands 13 looped over it ic mounted to transmit
mtation to the pulley of tre driven shaft. Turnbuckles 11
wanect bcll-cranks 10 to the: crmera hetcl doors. Driving
S att 2 carries fouwr cams 4 end. two proyeetive limiters 9
wich safeguard tox 3 with the microswitcles pgainst demage.
Micracwiie: § serves for disengeging electric mechwniom
P-M wier the camer: netel doors ure open and Tor 2pplving
wltage to tie im.ioz"im lemp on the photogr phic cquipnunt
prel 1ebollod CALERL LN %CI ODEN (W OZNPIT), MieroswiteR &
Hsconnects the cleciric mechanisn feed when the cerera hrteh
is open. Iiteroswlich 7 i intended to interlock the controller
o camerz 113.3=3¢/50, and microswiteh £ is intended to inter—
lock the contrnllcr of cemera’A. ‘A=33U,

Sl A R

2. TRIAL CANLRY. ,\-3c/>o

rertel ceners i A=3¢/5C (117.107) 1" mtvnded for
Hght photo TCDIY. Ic onn to ured for sinzle éxposures end:
ort-gtrip survey. %u¢ acrinl camern 1c rn outonntle dovioo
‘ﬂmtely ~overned rIron th.c cimers enntrollers The exporurc 1r
*ime putomeiicplly by the flere If photoflerh bomt. The
“2ere. mechanim ic actunted by clectric notor MA-4C%.

; A‘p‘p.rov:ed _Fpr;ﬁgleiSé_“
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Hnin Data of Canem H

sessasesse

0bJ00tATE sivarssserssosnesrsrescosnses
Objective lens focel length csverecenes
Objective lene relativo aperture «....
Cemera £ield-of-vision angle:
along pileture longer side of 24 cm. .
along plcture chorter side of 18 cm.
along diasgonal .'....~...~;..........._.
© Ploture 812C sececesscrsaceetieivancans
Bumber of PLlotures .eveesisscessosesncs
Type of Bhutter seecvesesensaccensecicee
" Bxposure in seconds....................
Shutter efficiency:
for 1/25-5€C., CXPOBUTE vesseoscssace
20T 1/100-5€C. ©XPOSUTE ¢eveaveioren
Shuttor 188 ceseseccsoresacssssansesnes
Current oonsumed, et 26 V and t°
. within +10 0 +30°C svvevrrecsenoaas
. : Gurrent oonsumed, at 26 V and’

12 . ~60%C cerrierreceenraccaencaane

" mTime of operation cyclo et 26 V in
the matne and t° = +20°C to +30°% ..
Camora, film magmzine, camera control-
lor end converter function at an ~
anbient air temperaturs 0f «seevenecs
Automatic relesse operatea at an
ambicnt. temperature vieveeveseseesce
~ Shytter oporates under illumination
jntensity of sutomatic release’
Phototell .iievienassesesecnscnnanss
" Opareting voltege of oamcre HAOA-3c/50
Camora mount unit ensures survey at
8NZlOB sesssestsnssectonsrncentoncae

25X1
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Industar-52
50 onm,
1:5

27°

18x24 om.

150

louvres

1/25, 1/50, 1/100

not . less. than 50%
not less than 45¢

not more then 1/60 ses.

not more than 12 &

not more than 13.5 A

not more than 3 800,

« +50°C to ~60°

+35% to ~60% "

2 t0 15 lux

26 v :ioﬁ.

tron 0° to 25° with

_intorvals of 2°30¢
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The flight set of cazera HA®A-3¢/50 includes: £1lm
x_:;;\,gima with two spools and film, chamber with the cone,
igjective shutter and electric motor MA~40A, camora controller,
atozatic release AC, converter PY-45A,
deetrio eords, .

The welght of the flight sct runs to 46 kg, .

In additisn to the above the delivery cemera cot includess
{a) special tools; (b) various fixturesj (c) spare parts for
Jeetric motor, esutomatic rclecase and ¢onverter.

terlal camera is located in the fuael&ge between fra.mea

=3 20 and 22,

¥hen camera ‘{A’A—3c/50 1s euployed, tilting mount AKAGY-156-H

“mld be removed and the appropriate tutin.v mount instelled

|

camera mount unit and

3 the lover row of sleeves instced.

Deseription of Camponents of camera IA:A-30/S0

Y Blm mapazine 3 (Fig.108) is an autonomous part of the
el coamera intended for arranging, rewinding, measuring the-
7iel film and for protecting it against light-striking: The :
“In magazine eccommodates 37-m. length of 2ilm, 19 cm. wide,
The film magazine consists of a cese and mechanism.. The
v surface of the casc bears arrow 5 showina the. poait:on
1the camera relative to the aircraft attitude. Cellulodd
ate 4 1s séoured to.the upper surfnoo of the crne, too, for
Xng entries. - . - -
" Gate 6 in the bace of tho ﬁln magadnc case proteots .’ ’
) 211m egainst being light-etruck when tha £4lm mgazino 1s
“oved from the chamber portiom. .
The film magazine mechanism comprisea threo main unitas
(1) rewinding mechanismj. :
(2) moasuring moohanism which serves for mossuring. .
*uhed emdunt of film cqualling the length af frame plus - t
“lermediate areas :
(3) mechenism flattoning the £ilm at the moment of

P004/01/16 : CIA-RDP7p-03066R000300050001-2
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Chambg;_mgggg_g of soriel camera is a cast rectangular

"body with objective-lens-bearing houcing attached to 1ts lowep

portion, and flattening glass plete with the latch in the
upper portion for securing the film magazine to the chamber,
The rear wall of the chamber has a hole with a threaded plug
which receives the. orenk for testing the carera operation.

The chamber portion accommodatés mechanisim consisting of

(a) dynamic brake relay meant for speedily braking the eleotric
motor axle and ell the mechenism of the chamber portion after
discontinuing the power supply to the electric motor; "(b) trans.
mission mechanism intended for imparting the motion to the
ahutter, #11lm magazine and counter; the latter serves for
recording three-digit number of the picture.

Cone 17 is intended fer securing the objeotive housing
with the shutter. Three brackets 14 are attached to the cone
for setting the aerial camera in the camera mount unit.

Shaede 6 with the proteotive cover is put on the cone
with the view of safeguarding the shutter and objective
against damage and of limiting the side rays of light.
Exposure setting lmob 1" is seoured on the outer surface of
the oone shade. :

A louvre~type shutter is mounted between the obJect!.w
lenses. The shutter mechanism comprises the actuator, the
operating gear oonsisting of lamels and: pinions, exposure
utting moohanism and releaser mechanism.

Aytomatio releaser 18 is provided for sending the

" ourrent pulses to the shutter alectromagnet when the photo-

flash bomd explodes.
Photooedl IIP~1 18 cesium, gas-filled. Amplifier

~tube GMIEC 1s intended to amplify the photoflux whose
" intensity is too weak. After that the amplified current is

directed to the shutter electromagnet which in twm ensures
operation of the shutter.

Converter PY-454 (1) 18 designed for 6onvert1n5 the
low voltege aoross the sirorsft mains to high voltege neces-

sary for the operation of the emplifier tube and photocell.

. Appfoved For Release 29@%&%0%&%000300050605&1 i

JoerA), star‘ixzr tutton 5 1

canéra coniraller (‘1"1['..108) serves fof x'c-lo.e cnverni.nu
aera (ATA-3¢/50. )

Houcir; ~ eccommodates common switeh 1, Mmthk, l:mZ labellad
;ngIH" ({77 10TH1), indicating lanp 3 lakelled CURRTNT ON
{0 +070 0, indiceting lamp 4 latelled ILLULTHATICN Q107i=

latelled CHIECi-UP ('!PL -PiA),
water switch " and connector Plug 8. Common switch consicta
f two switches keving one common handle.

When the operetion is over, the common switch should bo
et to OFF (UIF2.LH0)s  Cne of the _switches disconneots the
dght photo:raphy circui‘», the other switeh cuts in the camers
deotric motor circuit so that the camera should complete hal?
¢ its cycle tefore the film mags. ine platen haa accumed its
grermost position.

When common switch 1 is “CN" the aerial cemera clectric
dreuit is closed and the cemera it prepared for opera,tion.
bfeating lacp 3 labelled CURRINT N (TOK 70 FH) lghte {xp.

As the film 1s bein;; rewound in the process of tho
uzera operation, RDWINDING (I1PT GT:[A)lndtcatinc lamp 5
flickers. CVICK-UP (i°C.LPKA) button 5 serves for cheoking :
te serinl camera operation.

Heater switch € serves for unparinc the shutter heater
{nto operation. ’

Wount Ungt_ for Camors Me-30(50 _
The mount unit serves for aetting the acrial comera nt
tgles of ¢°, 2,5°, 5°,75,10,125°,1 , 17.5°, 20°,
2.5° and 25° relative to a verticsl plunc opposite to the
Night dircetion and for reducing the effcet of the kircraft
Wrations on the quality of the pletures. '
Mounted on the outer frame of the mount unit ("ir.lo’l)

B four sprins-loaded absorbers 11 intended for arranging
% camera mount urit in the sleeves attached to the airer.fi
i structure. Inner frame 9 1s conneoted to outer frame 12

1‘-h the a1d of ceni-axlos 13.

e " S=E-C~R-E-T
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" fhe t11t of the inner frame is fixed with the aid of The oporation cycle of the 'acrial camera is performcd es

spring-loaded catch 8 which cnters the hole af sector 7 loeahd . Nowss
on the outer frame. © (1) exposure (beginning of the oycle),
. The cemera is turned and sei at required angle before the. (2) rising of the f1lm magazine platenp

£11ght depending on the misslon assigned to the. aircraft.

Inner frame 9 has four lugs. Two of them are slotted to
reoaive ‘the bolts of the aerial camera brackets with the ald |
"ot which the serial camera.is sesured td the mount unit.

" fhe automatic releaser is sccured to the .suspension
braoket with the -aid of the dovetail; converter PY-45A- 18
installed on speciel platform of the outer frame., All members
of the aerial camera are connected by means of electrio cords
equipped with nluga and sockets.

(3) beginning of the film rewinding procersj
(4) termination of the 2ilm minding~mcesa;
(5) closest pressure of the platen;
(6) breaking of the interlocking contacts (tcmination of
nyula).
‘ yhen the photocell is ﬂluminated by tho flare ot the
“stoflash bomb, its circuit induces current which is then
3 1ified by the amplifier tube and sent to the shutter re-
28T elcotromagnet. The armature of the relcaser electro=
et dravs itself to the core sctuating the cemore shuttor
*y operate. The film is being exposod end tho counter digite
7 photographed on the £ilm. Then.the camera olectric motor
'3 engaged in operation rising the platen, rewinding the £ilm
-4 lowering the platen. All thin done, the motoxr conmea to

Furic tianing of_iir_ Canera HAEA-3¢/50

After setting common switch 1 (Sece T'1g.108) into ON (Bm—
YEHO) position the indicating lamp marked CURRENT ON (TOK

BKIOYEH) 14ghts on the cemera controller showing that the sndstill.
.
.
[

voltage is supplied to the filament of the amplifier tube in
automatic releaser and converter PY-45A 1s engaged into opera- Installat ;—-2 Cene
.tion. At the same time the merial camera electrioc. motor receives ____.I&.Mlﬂ&o—- .
power and starts roteting, thereby inparting motion to the The aerial camera is installcd lu the tuuolu.,,e hehoan
meohanisps ef the film _magazine, shutter .a.nd counter. The ~zzes Nos 20 and 22 on tho lower romw ot cast slecven provided
measuring rollers of the f1lm megazine rewind half the 1the profiles of the lending goar fore-and-aft boame placed

" ploture and get disengaged. a - IIEPEAUI'KA) 3 210 mm below the upper row of slecves. The mount unit is
Wnile the film is being rewound, the IIWINDING ( sured to the slooves by means of union nute 10, end the

indioating lemp on the camera controller flickers. The f£ilm
having been rewound, the film megazine platen lowers down on
the gless plete of the chamber portion of the shutter and the
puocessive diglt designating the pleture sprlnss in the counters

Ae soon as it happens the electric motor and all moohanisss
‘of the camera chamber portion, film magazine and shutter stop
immodiately. In this position the merisl camera is Teady for
operation. ’

ts fitted on the cemera.
Automatic relesscr A.C. 18 secured to suspension
“cket 20 by mee.nc of dovetail, the autometio releaner
‘moulor eperture facing the cemera hoteh hole. The dovetail
. “Tres for ettacking converter PY=45A on the platform of
‘) camera mount unit outor frame. Camera controller Kil le

‘thie instance the platform for the doveteil used for -

S g g pgp A
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’ ~mounting camera controller KHY 2 18 removed and a dovetail for ’ The flight set ot cemere 9A=-PJ-1 includes the chambcr
the controner ‘of camera 'M’A-JC/SO is fixed in 1ts place, ¢-jth concy dbjective end silica gel. .cell, film magazine with
. . . ’ 0 spools and film (two lengths), cemera controller, elcotrio
3, AERIAI. CAKERA GA-PJI—I . - . ¢mxds, casing, camere mount unit, sight, clock.
) : X - ‘The flight weight of the sct emounts to 30 kg,
Camera 24=PI-1 1s automatic-and remotely controlled. It .k _ ‘
1s decigned for photographing the image of the cathode-ray . : R Units of camera 'M‘P..L
sec E
x:x::::::roic:z::gf@bsi?‘hf P.Jﬂ'.‘* 'hflc Perférl-lline ter . ’ Chamber 13 (1‘15-109) 8erves as a coxmooting 1ink between
: T . . . s cone and the f1lm magazine,
- Hai‘n Tata o S Tocated in the upper portion of thc body 1s the fooal
pereeseee C )-—me of the camera which is a rectangular window glazed with
flsttening glass., Film magazine 14 is attached to the upper
26 v 1+10% st of the chamber. :
“m"l‘? Silica gel ¢ells are provided in the rear part of the
Objective lens focal length v.s 10 cm. ciamber portlon. In the left part of tho ohamber body, located
Objective relative ‘af’ert“m_ oo 1:2.5 Qder the cover, 15 tha change speed mechanism whose motion is
- : DIAPhTEEM teussrreseraranaotans iris imparted to the film rewinding mechanism, exposure counter, -
Ploture size and shape .evvsees seceessssseneeas Oiroular, 13-oa. istributing roller governing the 1ifting of the platen and
) ) L ’ dia. elosing the contacts, - .
Filn dimensionss . . Knob 17 serves for checking the manunl operetion of the
WLBEH teisevesrnnearaseicasrisnsescsassness 19 oM iera which funotions exeotly ss 1t doos when drivon by the
longth ... sesvesesrenessassrecrnesetans 2§50 om. * feotrio motor.
Number of pictures taken without reloading : : Arrenged on the left part of the’ ohamber are "eight=pin -
- $418 DOEBEING vedvsereieensnieiiciriienanees 200 s, " 24 and potentiomctor knob 23 intendod for chenging the
0paration 0¥Cle wsveevesssssecccescsssenarssacs in every 2, 5y ‘lunination intensity of the recording instrunents ss required
: 10, 20 revole- 7 sensitivity of the 1lm employed for survey.
*ions of sntemi . Electric motor MA-L4OA, plug and sooket oonneotor, damlu.to
: ’ or seotoxr seaz3 ke relsy of the eleotric motor armature, olook and exposuxe -
Current oonsumed: .= .. mter which are projectod on tho film with the eid of
With Neater OFF vessessessvsssssancasasences 5e3 A T0lal objoctive are placed on the front wall of the vody
With heater ON seeeeivessvcioossesvonacnsnes 15.6 A - ‘ L’:&er cover 12.
Temporeture range of OPETBYLON tevsiaiiriiaians !rot: 1507 #0 o spiral heaters of the cham‘ber and the hoctor of the
o o Lo =60°c “n mechanism in the box are accommodated insido the ohamber
Relative humidity Seeressesiiesesectisiiniaesss UP _to 98% 7. The oleotric heaters are out in by moana of the thermo~ -
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regulator when the tempecrature inside the chémber is 8 :5°c.

) Cone. One end of the cone is secured to the chamber
portion. The other end of the cone is attached to the Jacket
with indicator 1 of radar bombsight PBll-4 secured to 1t hy .
means of olamp 2.

The jacket is prwided with sight 27 which enables the
operator to observe the indicator screen during. the survey.
The right part of the sight is made "blind" so that the
observetion 1s cerried out by one eye only. The jacket is
.provided with outer casing which is turmed to align the oval
ports of the inner jacket and outer casing through which the
indicator screen 1s accessible for clezning and the shutter
can be opened manually for focusing the camera.. The focusing
is accomplished with the aid .of rings 5 turned in a vertioal
plane over the threaded portion of the cone body.

The shutter accommodeted ebove the camera objective is
opened by means of special eleotromagnet. When the camera is
he}ng focused, the shutter 1is opened by hand with the aid o?
special lever. The mapual shutter opening mechanism is accom-
_modatod outside the objective, the lever being accessible
through the oval ports in the Jacket. The diaphragm setﬂns
lever is arranged there, too. When the shutter is fully open,
the appropriate contact getso closed to make the circult of -
the camera controller :I.ndioating lanp 5 (Fis.llo) marked
SHUTTER ( BATBOP),after which the lamp lishts up and keeps’ @

- while the shutter is open. -

Pilo magasine 45 intended .fTor rewinding, measuring, flat<
tening the f£ilm when it is being expoaed, and for protecﬂ.na
1t against being light-stricken.

Pilm magazine 14 (F1g.109) is mede up of the base %o -
which eido pleces arc attached for mo\mting the rewinding
mechanism cud the  cover. The left side wall of the £ilm
magazine oarries the output end of driving shaft of the f£ila -
rewinding meohanisnm and disc 15 of the mechanical indicatory
placed under jacket 16 are the four-pin plug connecting the

21lm magezine cleotric odirouit with the chmber and the w’h‘

: Apprqyéd For Rel?éée
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},d sctuating the platen rnisﬁng lever. The right side well
_mts movatle scmi-axles of the spools, ihe metor of the non-
~posed f1lm and the film mapazine carrying belt being arranged
:3 the centre of the side well. The film megazine mechanism
mted inside the film megezine comﬁrisea the following main
gm. .

(2) rcwindirw mochenism' _ E

(b) flettening mechenism of the film maaazine which serves
for flattening the tiln;

(c) friction mechanism erranged on the takc-up spool and
patended .for slipping the supply spoolp’

(2) £ilm rewinding indicator which ‘shows that the oamera

=l rewinding mechanism function properly, the £ilm magazine

is provided with electrical and mechanical indicatorsp’

(e) meter showing the emount of the non-ezposnd £1ln left;
{2 meter scale 1s marked in metres, .

“The inner part of the film magazine carries two box=
eisped elecctric heaters; besides, tho eleotric heaters are
tixed in the metering and guiding rollers.

The inner surface of the f£ilm magazine is linod with
deet cork for reducin,; the heat loss,

gamers_coitroller

Cemera ocontroller (Fig.110) serves for remote control
2 camera “A-PI=1 operating in oonjunction with radar bomb=
dght PB4, . C o -

The camera controller ellows to: .

(a) engage and dirangnge the aerial cameraj .

. (b) take pictures at desired frequenoy (evory 2, S5, 10
= 20 revolutions of the antcrma); :

(e) cerry out survey under sector and oiroular acn.nnln;

) Bles of operstion;

() perform ringle exposurca;
(e) govern the functioning of the cnmora by the indicat=
shmpsf RS
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(£) show the number of the exposures made.

’ Arranged in the right part' 'is exposure counter drum 8
w#ith a division value of five exposures. Tho digital drum 1as
illuminated from the 1nside. It 18 aet at zero by means of -
diso 7.- :

Three 1nd1cat1ng lamps ere set sbove 1t. Red 1nd1cat1ng
lamp 6. lights when the common switch is brought to the OK
(BK]HOLZEHO) position. The green indicating lamp shows that
the f£1lm magezine functions properly; it Pflickers when the
£11m 1s being rewound in ‘the film magezine. Yellow indicating
lan':p'SAlightg up brightly when the shutter is open 81l the
way out. When pecket~-type switch 14 1s changed over to SINGLE
EXPOSURE (O;MHO‘{HLM). lamp 5 periodically goes out and lights
up at half glow., To get a good picture press the button when
lamp 5 has gone out.

. ‘In the left paz't therc is a plate for making entries. The
lower portion of the camcra controller is provided with four
sockets. Socket 12 marked “MAINS 26 V* (CETh 26-») = supplies

power to the whole camera controller; socket 13 for an eigﬁt—v

Ppin plug marked CAMERA ( KAMTPA) recoives the electric cord
conneoting the camera controller with the camere.';' four-pin
plug 15 marked RADAR ( PA.MOIOKATOP) supplies pulses from the
antenna oiroular scanning mechanism.of radar bombsight P-4
and pulses from- the scctor scanning entonna relay, Plug 16 is
not used here. The Tcar wall of the cemera controller is
furnished with a dovetail for attaohing the camera controller
to the eiroraft main structure. '

The principal mechanism of the camera controller is &
oamloaded relay whioh is an electro-magnet device converting
the current pulses coming from the entenna unit of rader borb-
sight PBO~4 into mechenical travel of the cams closing the
contacts that send tho pulses to “the ah\ltter and electrio
motor of the camera.

To make the operation af tha camera oontroner units more
reliadble, the ceamera is provided with an eleotric heater

© which 15 cut in sutomatically by mesns -of the thermoregulator
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ten a.mbient tenperature ot +8°% +5°c and cut out when the -
' cperature comes to +25 c +5°C.

Camera Hount Unit

'rhc camera mount unit (Fig.109) is used for carrying thn
rial camera and the indicator of rader bombsight PBI-4.
=g mount unit comprises the lower fixed frame which in turn
is pade up of two brackets 8 end 1l. One end of the lower '
ireme 18 secured to the profile of the operator's consolo

" lder by means of the support, and the other end, to the
T iperator's central penel holder. -

Sleeves 20 of the fixed portion of the camera nount unit
aceive movable frame coasisting of two posts 22, gniun;
-ipes 28 and base 9 with spring-loaded shock absorbers 18 on
“ich the serial camera is mounted, -

Shock absorbers 18 arc held to sleeves 20 by uniocn nuts 19.

To reduce the vibretion of the camera mount unit during
it teke-off .and landing, the frame together with the oamers
‘unted on it ic braced with the ald of threc spirel aprings 4.
°s fndicator of radar bombsight PENl-4 ' is attached to the
ovable jacket by 1ts upper part and to the pipe of post 28
‘th the aid of bracket 29. The ‘cemers mount unit is ‘Temoved
1 installed together with the camera but without the filnm
zine. To avoid breaking of the shock—-abasorber springs
2ing the siroraft landing, the bottoms of sleevoa 20 are
“2ed with felt pads. .

The cemera and cemera controller are connécted by mosns
! a number of length of electric cord. Besidos, special oords
_“nset the camera controller with the alroraft meins and the
‘tenna equipment of rader bombeight PEN-4, - The plug of the
7-1‘8t (power) cord is comnected to the socket of the camera
“itroller, the other end of it provided with e plug,. too, 18
“‘med to the sircraft meins end engreved MAINS (CLTB).

03066R000300050001-2-
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The thicker pin should be connected to the plus. If thig

“ condition is not observed, ‘the electrnlytic cnp&citor unit
will fail. . .

. " The other electric cord ~ the one of the radar - serves-
‘for connecting the camera controller with the antenna equipment, .
One end of this cord is connected to the plug marked RADAR
(PATHONOXATOP) on the cameras controller, and the other, split
end, to the antenna microswitch for the circuler scanning mode
of operation and to the reversing relay of the antemia opera'b-
ing for cector acannins. The third cord connccts ‘che camers
to the camera controller.

Mount_Unit_of Camera QA-PJI—‘L

The mount- unit for camera QA;-PJI-I 15 installed in the
fuselage between frames Nos 11 and 12 and secured to the ope-
rator's starboard console holder and to the operator's pancl
holder arranged on frame No.12. . :

For removing the mount unit teke out four locking pins &
(F1g.109) and withdraw the whole mount unit together with the ’
oamera. The camera controiler is mounted on a speciel beam
whose lower portion is secured to the holder of the operator's
main panel.

4. ELECTRICAL SYSTEM OF PIIOTOGRAFPHIC EQUIPMENT '

The electrical system of the photographic equipment per-
forms the following duties: ) i

(1) 1% governs the funotioning of the camera hatch doors}

(2) 1t ohenges the tilting camsra mount middle frame
over to the angles of 0, 1¢° ) 15° ’ 20% or 25° in the direo-
tion opposite the flight in the BOMDING CONTROL mode of Opere~
tiony . . .
(3) 1t sets the tilting mount inner frame at angles ot
6°30' or 8°30' (depending on the cemera mounted) right end

'—2#9-

uft of the au-cra:tt axis in the AERIAL RBCONNAISSANOE node of.
:ﬁutbn; o

(4) it supplies power to meriel eameraa AQA—BBH HAOA-BQISO
QMA—PJH. '

Camera Hat*h Toor, ngttgl

The camera hatch doors ‘are’ brought to- the raquirad poul-

" fon with the ald of selector 3. Por this ‘purpose one of con=

toots 27 or 28 is energized to supply power to eleotrio
g-.ohanism YP-7M which governs the functioning of the camera
utch doors. When the doors come to thelr extreme positions,
nierosutches 14 ana 15 function to treak the feed oiroults ot

* the.contactors.

¥When the doors are in the apen position, the mioronhoh

jm only de-energizes the appropriate contactor but 8lao Leeds

the following:
(1) lemp 2 1ndicat1ng the open position of the osmera
Bteh doors;
(2) selector &4 marked BOMBING CONTROL (KOHTI'OJIB BOiMBO~
CIAHMA) - AERTAL RECONNAISSANCE (PAJUEAKA), thus interlook-

\’. La the tilting mount not to be operated when the umerl hltoh

S-E- : Lo
004/01/16 = CIA-RDP78-03066

ors are ¢losed.

 ERlectric meohminm YP=7! 1s D.C. ﬁo-pole, urlau-lwna,
sversible electric motor 40 intended to impart rotation to
9 ontput shaft through the worm geer end two-stage planetary
Zlueing geer 39. Eleotromagnetic clutch 41 providoa in the |
cetric motor 1s mounted with a view to reduoine the run-ous
2 the output shaft and for engasing the eleotric motor shaft:
tith the reduoing gear.

of Eleotrie, ileohanisa YP-7H

gerfomance Date

T43d operating VOltAEe essccsessscssasrcescess 28 V-

ﬁsd B8haft tOrQUE cecescssossscvssesssaccessss 1.77 kg/om.
“%24 ourrent ................................. 7.9 4
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Intermittent mode of apr'ration vesess 1 min. of opcration undey
rated load and 10 min,
of interval within e
scope of 3 cyclec. The -
atove can be repeated
after complete cooling
down ’

When the cemera hatch doors ere open, limit switches 12
and 13 connected t¢ the cables of the tunch between the camera
and the camera controller operate, too. Those switches are
intended to start thé functioning of aecrial cameras A7A-33M
and HA%A-3¢/50. ornly when the camera hatch doors are open all
the way out as they ‘r\rcak the feed of the aerial camera chamber
electric motors.: .

of f‘geratlon N

Selector.4 should be brought to the desired position.
whenever necessity comes to prepare the system for BOHDD{G
CONTRCL mode of operation. If in this instance the imner frame

" of the camera tilting mount 15 out of the zero position, the
voltage should be first applied to contactor 18 of ‘electric:
mochanism MYQ-2 (29) by means of switch 22; the electric
meohunium sets the inner frame "to the fero ponitiun.

Only in this position of the immer frame wnl the po'el‘
supplied ty selector 4 via presaed down switch 22 reach
button 7 and relay 8 which govern the functioning of electrio

" mechanism W9-2 (37) of the camera t1lting mount middle frede.

The middle frame may be set at a certain angle in two
oases, 1.c. when tho frame setting roq\ii.res that a greater
tilting angle should be obsnsed over to a smaller one, T
vico versa.

. . In the first care (i.0. when & greater tntine angle 15
chaiiged over to a cmaller one), ‘selector 9 should be brought

VS-E—C R
004/01/16: C
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-y indicate the required angle, and then tutton 7 pressed, As

" jresult, relay PlI=2 (8) functions so that 1ts conteots inter.

:s¢k button 7 thus ensuring automatic operation of the oircuit.
38 power 1s supplied via contacts of button 7 and the con-
wets of relay 8 to selector 9 whence 1t is directed to the
sinding of contactor 10 by means of the sprropriate limit
miteh (31, 32, 33, 34, 35). :
Contactor 10 gets engaged to make the aumaly oiroult of

_ cschenism M¥C~2 ' (37) which 1nclines the tilting mount throush

3 appropriate angle. When the t1lting mount reaches: the N
mgle, specisl cam providéd on the shaft and geared with the

' Ngotric mectanism will press the appropriate 1limit switch set ..
' Zr the desired argle. '

. As a resulti
(1) the supply ecircuit of contactor 10 lmd the eleotrlo
cchanism 1 de-energized, i.e. the middle fme of the tilt-
ing mount stops} Co-
(2) the circuit of indicating lamp 6 is oloeel. .
Relay PI—2  (8) will be energized till selector 9 is

" c7itched to amother angle or t1ll seleotor 4 is brouwght to

“TRIAL RECONN:ISSANCE (PASBRIKA).

In the second case (1.0, when the tilting angle is
zcressed) the middle freme of the tilting mount should be.
iirst raised to zoro position., For this purpose selector 9
“uld be brought to zero and button 7 pressed. As & result,
s system functiong ee descrided. above and the niddle frame
2 the tilting mount assumes tho zero position. Then ‘seleote"
29 1s brought to the required angle and then button 7 pres—
cd, It involves engegement of contactor 10 which. supplies
ver to electric mecianism [¥0~2 (37). The latter raises
ite Trame 1° above the zero position, which will press 1limit
T7itoh 23. This switch delivers voltage to the winding of

! mlay Mp-2 (36) which operates to reverse eleotric mechanism

-2 (37), its contacts closing its omn sapply cirocult.
Tectric mechanism 37 lowers the middle frame to the required
‘e, At the seme time special cam provided om the shaft and

- Approved For Release 2
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‘geared with the electric mechanism presces +ne respective limit
switch (31, 32, 33, 34, 35) sct for the required engle. o

As a result: - : ’ :

1. Supply eircuit of contactor 10 pevs rroken thus de-
energlizing the oléc‘cric mechanlsm,
standstill. o . .

" 2. Reley 36 gets de-enorgized,

3. The oircult 6f indicating lamp 6

j.c. the frame comes %o

gets closed.

No-to: 1fter contactor 10 hes been de-cnergized, relay 36 ’
retaina current for @ while ‘o5 its winding 15 fed
with the back e.m.T. grovided by the clectric motor

of mechanism ¥¥2-2 (37) roteted due to inertia.

This phenomenon is lisble to disengage the toothed ’

sectors of the middle freme from the toothed wheels
of the shaft. Limit switch 45 .1s provided to obviate
guch & trouble. Thie switch is preset for 26.5°
angle and connected to the minus circuit of relay 36,

“In case thc middle frame Las tilted through more
than 25°, switch 45 is precsed, thus breaking the
mﬁms e¢ircuit of relay 36, Tris de-energlzes relay 36
and breaks the supply eircuit of electric mechan=
1sm MyQ=2 (37) engaged ‘in increesing the framd
t11ting angles; at the samc time the Supply circuit
gets closed to engage the mechanism 1n decrcasing
the tilting angles. Therefore, the mechanism brings
the frame to the required angle end stops.

‘Bleotric mechanism WYP-2 1s D.C.y two-pole, reversibley
series-wound electric motor 43, S

uatn Date, of lectrte Necenizm 162

srsasee Cesseersecane

cporating voltage TENEE ssesveses
Shaft torquet ’ . R
TBLOA seveeseesnasrsanosresosencine 100 kg/cm.

Veeess. 12C kg/eme

.. from 24.3 %o 29,7 V

¥

| qugrent consured:

-253 ~

at rated shaft torgue PR
at mexinum shaft torque eeceosses

not exceeding 8.5 a
not exceeding 10 A
mtermittent mode of operation: : :

for one-side rotation ..e.cesdes 1.5-sec. operation pericd

and l-sec. interval -

) (200 engagements)

for two-side rotatlon: ) : '
T1EAt secessescsencrcscsssnce 30-sec. operation period .

" and 3-séo. imtervel

30-sec. operation period
_ ) . (10 cyoles) ’ .

The electric mechanism mey be engeged in the same 61:5:'&-

Hor. mode after a one-hour lapse of time. ’

1eft srcevorceviossscrsencons

system Enraged_in AERTAL_RECONAISSANCE Yode_

of Opération_

Preparation of the whole system for ALRIAL RECONNAISSANCE
wide of operetion requires that the seleotor &4 should be
Wougkt ta the respective poaition. 1f the middle frame o

the tilting mount is not in the zero position, the ourrent

trom selector 4 will pess to contactor 10 of eleotric mechan-
im 37 through the mormally closed oontacts of 1imit switoh 30.
Nectric mechanism 37 18 energized to raiso the niddle freume
% the zero position. The frame comes to the zero position
tierety pressing limit cwitoh 30 so that the ourrent from
wlector 4 will réach contactor 18 through the normally open
wntects of cwitch 30. As 2 result, electric nechanism WYd=2.
{29) starts opereting to bring the inner frame to a tilted

| S_E-C-R-E-T

peition and then gets d4sconnected as specisl oam provided
w the shaft and geared witl electric mechaniom MY®-2 (29) © -
messes 1imit ewitekr 19. The inner ‘frames will be left in
s position until gserial campere _AOA-SBH makes an @Xposure.

)3066R000300050001-2 .
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Thile making an expo"uro the aerial canera scnds & pulse
reachlng reley 21 through cable 4_—14. T elay 21 operatcs to
c¢lose the supply circuit of cont +pctor.18 and its own supply
circuit vie the normally closed contacts of limit switch 20,

Flectric mechanism fo-2 (29) starts operating to btring -

. the inner frame from onc cxtreme position to the other. J“hen
the frame passes by the zeré pocition, 1imit switch 20 operates
to make the circult of indiceting lamp 5 and to treak the
supply circuit of relay-21. Tut contector 18 remeins cn'gagedv
as i1ts winding is fed through the parallel-connected clreuit
via 1imit switch 19 and clectric mechenism 29 goes on driving
the inner frame to the other extreme position. Cnce the frame
hes reached the exireme position, 1imit switch 19 operates to
break the current supply of contactor 18. The electric mechan-
ism stops tke frame and holds it in the position until the
camera sends another pulse.’ : .

Electric mechaxiism 29 operntes in one direction all the

~ time, the frame being trought from one extreme tilted position
to the other by means of a crank mechanism.

. Button 1{ may te employcd for sending an eriificlal .pulse
to ielay 21 thereby providing a-check-up of the circult ope—
ration tor acrial reconnaissance without engaging the aerial
omen. -

29'.'0.1.‘;5322&

Controllers of aerial cemeras APA~33Y . and HAvA-3c/50

arc supplied with current through socket 48X (11) installed

on the navigator's starboard console, If the gerviceability

of these cameras must be checked without using the aircraft -
oconnecting ‘cable bunch between the camera and caners controller,
powor may be supplied to thc approrriate camera controllers
through sooket 48K (17) fixed directly on the camera tilting
mount. The controller of caméra “A-i -] 'ic connrected to the
aircraft mainc with the aid of socket 48K ( l;) 1n-ta11cd on
the main pmel or ‘the mvieator-opomtor.

{m frame o0.22

U255 -

Lru.allatisn of “lectrlc Sysien Unite

Urnits >f the electiric systcm are erranged in .tho airoraft

‘1 the following placest

1. On the ravigator's ‘starboard concole = camera hateh

Apor control '3, DOMBING € NTRCL (' OHTPOJb BC.BOLITAHIR) -

(RIEL RICOITIISOENCT (PA3JA) “seloctor 4, tilting engle

“{alector 9, tution 7, relay 8, indicating lamps of the camora

steh doors open position and functioning of the cemera com=
oller for hombing control and aerisl rcconnaissance:
2. Cn the tilting mount - electric mechaniem ¥y9-2 (29

Tmd 37), 1imit switches 1n the cemera. controller governing

dreuits cngeged for btombing control and seriel roconnalssance
(19, 20, 22, 3¢,
ad relays 21 ‘and 36 controlling clectric mechsnism .WQ-Q.

3. .In the photographlc. equipment junction box -ingtalled
- contectors 27 and 28 controlling electrio
mehenism YP=7M_
4. At the cemera hatch doors - elec‘l:ric mechanism YP-TN
{26), 1imit
schenism YP-TM - and limit switches 12 end 13 interlooking
the camera control circult. . - .

410%16 CIA RDP78 03 )
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31, 32, 33, 34, 35, 23), contactors 10 and 18

and fuses Hil-10, R *

switches 14 end 15 in control circuits of eleotrio

25X1°
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. APPENDIX .

MODIFICATIONS INCORPCRATED
J_F"‘ER THE BCUK lIAS’ BELH PUBLISEED

1, To avold premature ccm_au_mption oi‘ gasoline from the
£42th grouwp of the tanks, the system of engagement ol the

. £ifth group tenks hes - been modified. The pumps in question’

automatically come into operation for the standby duty ‘only"
when the pumps of the fourth group of tanks _are changed over
from the etandby to the normal duty.

2. For ensuring the installation of the set of electric
fuel quantity gauge CITC~60M (inctead of the CIIC~60 ‘set)
some aircraft heve additional -portion of electric cables laid
from the fuel quantity éau_ge ampliﬁer to the indicgtors so B
that the CIIC~60M set should be installed in the aircraft
without incorporating modifications into the aircraft circuit.

3. Tie drag parachute cxtension system of some alrcraft
employs additional interlock for obviating spontencous dis-
connecting of the drag perechute in its contailner before the
RELEASE (BYIIYCK) button has been pressed.

4, To improve the attachment of the teil \mit de~-icer
systen ongagement mechenism (MKA-3A), the bolts of the
mechanism attachment of steel 30}{I‘CA are substitutcd for
thoss of steel 10, :

5, The power eircult of the heaters in the front and
the rear pressurized cabins of some aircraft incorporate
additional contactors, type KN-200, with e view to obviate
overheating of tho cabin heeting scctions duc to turning of
the contacts of the relay X-50 looutod in the clectric
heater (u:n:l.t 107) : .

* Approved qu;_égéiégsé
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. To obviate accidental disengezgenent of the generat-

s ICP-18000, the generator panels of the operator are provi.d—
d with speclal protectors for generator switches.

7. Gpring-loaded lock is installed on the left engine
wntrol panel for locking the landing flep control selector

i the neutral positionm.

. 8. To provide control over the voltag,c of tho alcraft
storage battery end thc ground power source, “two additional
psitions PARX" and. "PAH" are 1ntroduccd for the generator

.{pnel voltmetexr selector.

9. To obtain a reliable contact between the terminal ot

the minus wires and the =aircraft structure and to obviate

the overflow of the check.paint, the terminals of the minus .
Wres, ‘cross section 5.15-mm and over, are cecured in the fol~
[sring menner: a coating of anti-corrosion putty is .applied to
the surfaces of the terminals contacting the aircraft struc= |

the transient resistance is measured and the check paint ic
wpplied.

10. The fuel trnnsfcr punp electric motor MB-650 is replac-
o with standard notor, type MB-65CA, having a resistor in the
trcuit for ensuring the starting with the afterburner ON. .

is & result, the distribution boxes of pumps 461 have no
rsistors [10-10-5 for engeging the pumps with aleotrlo

wtor MD-650 for augmented duty.

Mon for cnsuring the engagement of the pumpn dh-ectly for
ngmented duty. ) :
11. 1o promote “the reliahlo funotionhxg of the fuol
pmps, the circuits of the punmps of the third group of the

1 wiree c.s. 8.8 my instead of wires, c.s. 5.15 mm.
12, The fced circuit of the iwwcr supply sources 1is
temged as the Manufacturer hus sutstituted the modified
mlay T P-600A for tho relay jiP-600. - Relayc .iP-600A
" LP-600 are interchangeable. ' :

L

'S-E-C-R-E-T

r‘ﬁmmu.ﬁ;cmﬂieia-pgoe6R®p3qoﬁsbb.q1‘-’z‘.‘ »

tre, the terminal 1is securcd with the aid of a screw, and then

Besldes, the electric motor MB-650: hm: a eompo\md exot'n-:

ks employ fusible cut-outs M -50" instcad of cut-outs MI=75, - -

"2_5X‘1': -
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13. I'or promoting the opcrati:mai properties, the ntorage
half-tatteries, type 12C.:1-55, 5% amp-kr capacity, iz fitied
instead of storage half-battery, type 12€:I'=53, 53 anmp-hr-
capecity. : o .. o ’

Besides, nalf-batterics 12CAl-55 have lemger guaranteed
service 1ife (1 year insteed of £ morths) and rdy alco be .
stored longer. ' . :

The negative wire attachment tolt of the nnw-typq storage
battery has larger diameter (10 mm instcad of & mm) .

14, The white light filter of the indicating lamp is
replaced with & blue one with a view to improving the visibi-
1ity of the tilting mount AAZY when employed for the aerial
reconneissance dutlec in the daytime. .

15, The dome light [CM-45 is inetalled 'j.n-the upper
-portion of hatch over frame N5.13 and not on the pori side of
frame No.20 Tor ensuring the illumination of the ‘L.G. nose
wheel brace lock. . 8 o S

16, TFor cnburing greater safety of the piloter ejccticn;
the hinged bracket of lamps APY-CL  and-KOPK
hoad electric penel of the pilots is modified so that it cen
move only In oympethy with,and sgoinst, flight,

17. To obviete burning of ‘the reeeptacle contacts of the
ground power source when 1t is being engaced, with the. ground
" Bupply switch ON and for obviating the poositility of the
ground supply contector engagemer.t vefore the storase tattery

. reley disconnccts the eircraft mcins, interlockiry of the com=
tact through tiic relay Pil-2 . ir introduccd. '

18, The Manufacturer no longer produces tne relays Pl
8o the ground power reccptacle ic interlocked with the eid of
the relay T/E=?10 1ocated in the storage tattery distribtu-
“tion box. S . : s
) 19, The APY:0H=50 equipment 15 inctalled in the aircraft
instead of equipment ATYCU=:5: with & view to improve the
1llumination conditions providéd far the pilots and for the ’
navigator. - .

on the over-.

25X1°

:i— R - 259 -

20. Parachute ejection gun feed line circuilt breakers are
L nected to the double-supply busbar but not to & normal
pobaT - ) ’ o Co . T
21. For controlling over the functioning of the hydraulio
y 8 white indicator lamp is connccted to the }v@nuliq
p feed circuit. The lamp 18 mounted on the central instru-
2t panel of the pilots. . . )
22, For improving the reliability of funotioning of the
ﬁrd group of fuel tanks, the pumps with motors ¥B-650 e i
| soved and pumps with motors MB-650A are installed insteads
23, For ensuring the engine starting in the air with the
lgster switch disconnected, the connection dlagram of the’
arcuit breakers A3C-20 end midair sterting ‘buttons are
plitied. : . . o

24, For obviating the damage that might be inflioted to the
lait switch rods of the drag parachute uleno_indionﬁnn
gatem, switches BR2-140B-1 are 2itted instead of switohes
m-181B. 0 .

25. Ultraviolet lighting lamp is fitted next to the seoond
treze, port side, for providing better 111lumination of the
tials of unit Index 225", C o

26. For ensuring the functioning of the fire oqn!.pnt
Jutuated by the power sﬁpplied from the storage bdattery, with
“ts shut-off snd oross-fced valve oirouit breaker line being
.‘i ‘wenergized, the fire warning system end the oarbon aloxide
7lnder control system are fed from the triple-supply ‘dusbar
“I3tead of the double-supply busber. : .

27. Por ensurinj greater duration of ths pulee sent out

% the serisl cemers, wire BBS ~running from the eleotrio
_ease is replaced with wire B3 runuing from the sight
f3am, o - _ :
> 58, For obviating en untimely consumption of the fuel
%ta the £ifth group of tenks, the oomnectlon alegren of the .
p8 of the fifth group of tanks is modified. The pumps in
:3tion got sutomatically engoged into the operation for

4

f
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standby duty only when the pumpe of the fourth group are
switched over from standby duty to normal duty.

29. In some aircraft modified fuel quentity geuee CHC-60
has been installed instead of fuel quentity rauge CIIC—60t, :

Radio Equipment’

1. Noise filter P-12 is fitted between units T12 and F13
in the section of cable No.l2 for suppressing the nolses

appearing during the operation of the radur bombsight PHli-4,.

2. An open anterna (1likc a folded-dipolc anten.na, and the
static electricity reflectors are additionz2lly ins telled on
the port side for ensuring a steble operation of ""10 radio
compass APK-5., No.2. .

3. Filter »P17-30 is fitted between un +P=18 end LP17-5
in the gop of caeble No.d for Teducing the interierence produc-
ed by the TPC=I &nd affecting receiver YC-9,-

E 4. For protecting the [IPC-I station Irom the pulse
intorfc'rencc of the fighters equipped with Jamming'- statidns
and the distance measuring cquiymen“": as well as from the inter-

‘ ferences ceused by the cquipment cerried sbonrd the aircraft .

and operating at frequencics closc to that of the [PC-I,
noise protcction unit 4P17-22 and box (F1723 with modified

“units API7-86 end AP17-86 ere installed. Unit iP17-22 is

fitted with five intercomnccted filters, whicl: are supersenie
delay lines mounted in the essembled guides and locaticd on
the pancl support and on the wall of the case ejection chutes
stations [PC=I ere completely removed from the aircraft
and replaced with stetions MPC-I having units 1».22, 23 snd
AP17-8E (having opeoial decignation code) intended for opera-
tion with tho sightNIC48 of carlier meke. In sonc eircralt,
unit AP17-22, box AP17-?3 end modii‘icd unite” £P17-3] ond APL7-88

‘are mstanud. .

Notex Station ﬂPC—I is iz_ltemied for ﬁperatioﬁ in
conjunction with sight [IC-53, ’

- Approved For Release 20

"|te £o1ded-dipole ent of the

'-261-

5. Loop antenna is shifted !;5 the upper portion of the

" grtrame and installed between frames No.13 and 15 for cbviating

3 interference caused by the mctal parts of the nose wheel
gd affecting the functioning of the receiver of automatic
alio compass iPE=5 No.2.

6. A special visor is 1nstaned over the unit AP17-12
wated in the tall compartment for protooting the unit
pinst moisture.

7. Kon-adjustablc brackets are teken off u:d spoonl
Wjustable brackets are instelled in the airora!t to ease
te - levelling of unit AP17-1. '

8. Specisl quick-scting unit locking mechanisms are
pstalled for ease in changing units P5 or P8 from the operete
g to the stowed position, and vice versa. '

9. For ensuring the monitoring whem receiver YC-3 .is -
perating in the wAPY" position, quick-operating reley closing
te reocciver entenna to the aircraft structure whon the
tlegraph key 1s being used is instelled on some airoraft.

10. Because of the breakage of the textolite end-pieces of
d set end to the
fidded-dipole antenna of the automatilc radio compass AFPX-5,

» end-pieces are provided in some airoraft and the antenna
wls are finiched ac hemispheres. In some airoraft, thp ond-
feces are cut off flush with the insulators.

11. For rcliable operation, a oircular brel\kor is ﬂ.tha
1 the dynamotor instead of fusible cutouts.

12, For ensuring easy communication botween the oporlt!u
stions engeged in tuning of units AP-17 end othor statlous
2 the ground, intercom system receptacle is fitted in the

1] compartment un@er the rack whera unit AP17-12 is inetal-
1 and special cables are provided for operationl to be done
& the compartment.

13. The codo signal panel of the transponder la Bot
fented with & vicw to improve the observation.

14. For photogrephing the range scale of unit AP17-2),
" unit in question in some eiroraft is provided with
:ta gun, type MAY-457. .

-03066R000300050001-2 . -




_backward) connects to recelver ilo.2 erd the rear antenna, ‘to
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i5. For rTeducing the cffect of the radio se* PCLY-34
on the KPNI®, ‘the antennas of the redis set in some aircraft
are arrangod in such a way that the front enienne (as viewed

transmitter "and receiver No.l.

16. Tilter BYD-2 is introduccd into the circult of
the PB-2 transmitting antenna for obvlatirﬂ the effect of
radlo altimeter PB~2 on the distence mecsuring equipment CI-I,

17. For controlling over thc functioninL of the trans-
ponder, a telephone outlet 18 fitted on the additional panel -
of the intercom system CIV-10 of the pilot.

18. In some aireraft the connections are chanpcd over i.n
the following way:

* = APK=5 No.l - to the folded-dipole entexma,
. = APK=5 No.2 = t0 the blister entenna.

‘19, The static-—electricity dischergerc on the stobilizer
of somo aircraft are installed without the threaded '»ds:ptt\rs
to prevent their breakagé.

© 20, For improving the strengtn, the end-pieces of the -

stabuizer and fin static-electricity discharrers are modified, -

21, Two static-electricity dischergers arc installed on
the wing tip cowl and the fin eand three dischargers on the
stabilizer for ensuring reliable discharge oi- static eleeiri-
oity of the aircraft structure.’

The formula of the static-clectricity di..chzrger liquid ’
1s ohanged (80% of glycerine end 207 of cthyl elcohol Ainstead
of 80% of glycerine and 20% of water).

4

"A-pprbyedi'Fér-?Reléé'Se ;

" §-E-C-R-E-T " R :
04/01/16 - CIA-RDP78,03066R000300050001-2 -

25X1




;'"Abér’b\)ed.Fo'rR.eIea'se'VZ-  GlaERDE: 305?&%9";?300-050001»’2'

25X1

' ’ ) : PR L 3
o P R I T
. e . : . 7 ® N e )
p= T “ane N Hezs S :
- L Frame el ”L;L - .
X 6 " -

. R AT

‘ . )

\ “ v o

rame / FrE
Frame ] o
Nom 25 T [rramen

)
o WO

n;nr‘ Frome
'y NeZ4 No7S

NV

Frame No20
37 .

- - Frame
Frame Nais NIl 36

£1G. 1. SCHEMATIC, LAYOUT DSAGRAM OF ELECTRIC EQUIPMENT CONTROL PANELS, BOARDS AND
) JUNCTION BOXES
1 - bomb bey doos coatrol hoard and oavigatwe's camera cootrol board; 2 ~
's circuit-breaker control panel; 4 — glass pasel beater junction bo: co-pilot’s trim tab contol stados;
6 - PY®0- 45 ultravviolct lluminstion theoatar control board of co-pilot; 7 — fuel control aupply boad; 8 - ovethead
electric atrol boerd of pilots; 9 — co-pilot’s fuelling coatrol board; 10 - trim tab syachmoaization watro] statios;
. 11 = operating [10- 4500 inverter junction box; 17 = tight juaction box; 13 - radar opctator’s generntor coatrol pavel; - R S
) 14 = left junction box; 15 = stand-by M10- 4500 lavertet funcrion box; 16 — boab release efectic contral board; - o . . - C
: 17 < bottow boab release electric control board on aewgaws's Icfrband coomole; 18 — navigame's uppet elecmic i :
coatol board; 19 — aavigaror's left circult-breaker contol panel; 20 — pillot’s Circuit-breaket coatrol pasel; 21 - froat
- . . cahls doal powet supply junctios box; 22 — pilot®s trim tab coutro} statios; 23 = pilot's el¢ctric coetro} Yoard; -, .
: .24 - bomb.release conwol starion for bowb relcase, with the mains de-emergized; 25 - foat cabls sound rignslling
sysem function box; 26 = right baod junctios box of Iaediog gear and fuel pump relay; 2° = Jeh-haod junction boz -~ -
of landing gear and fucl pamp relay; 28 — bydmulic pump junctioa box; 29 — extemal supply juactioo box; 30 ~ storage
bactery function box; 3] — upper cannon moubt fuse junction box; 32 — power junction bok; 33 ~ camera equipment .
juactios box; 34 = feel quantity gamge junctios box; 33 = lefr-hand and right-hend distribution pufls 3 - junction
‘box of opevating and standby inverters; 37 = dusl power supply juaction box; 38 — fuel punp juaction box; :
3 ~ cmergency bomb release box; 40 — power janctioa box; 41 — leodiog flap juaction box; 42 — bonb release .
syscem junctlon box; 43 - iRniter junctioa box; 44 — esengency rircuit junction box; 45 = dual power aupply juaction
box: 4 - bowb bay isterlocking limit switch mecbanimm; 47 = bomb bay limit switch juscton box; 48 — fuel pomp
Juactioe bax: 49  junction bos of emergeacy boab release, with the maing de-cacgized; 0 - additioual pimp
fuaction box: S1 — emetgeacy circuit junction bos; 32 = dul pover supply juaction box; 53 ~ power junction bo; ] .
3t o fut] puisp jumcrian bor, rear; 55 ~ ragefiadet pover supply jusction box; 36 - power junction box; 37 - rear ) . '
cabia sound wignalliog vy stem jwnction bow; 58 = guaner's electric coatrol buml;»W ~ blistes mount fuse jumctios box;
66 ~ switch box and cxtensioo lamp receptacle; 61 — pover junction box; 62 — tail upit de-icer junction box; 63 - awte-
ilot heater circuit breaker box; 64 — tail casnon moval fuse jooction box; 63 - rear cabin. circuit-breaker contm]
e ard; 66 = radio pperawe™s clectric contrul board; 67 - rear pressarized cabin jusctios bow.

rigator's interphone conwol board; 3 ~ con -

o . spcppm S
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FIG. 2. AUTOMATIC CIRCUIT-BREAKER
1 - pawl; 2 ~ pls; 3 - Jever; 4 - moving contact; § ~ fixed contact;
6 - block; 7 - bimetallic sirip.

. Note: The bold-ilne amows o thedlagran show the direction
* of curreat in the currenr-carrying clemeaty of the clrcuit breaker,
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FIG. 3. DELAYED-ACTION FUSE LINK, YYPE I} _!— i)
1 ~ fusc wice; 2 — spritg; 3 ~ Beating elemeat; 4 - tp; 5 —~ cap; 6 - cument-carrying l
elemear; 7 - fibce tube. f ' i
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FIG. 4. GENERATOR, TYPE I'CP- 18000

1 ~ spline shank of rotor tosslon shaft; 2 — coollop vesos; 3 — power
wires; 4 — abuot wisdlag wire; 5 - alt intake sleeve.

-ﬁ;ﬂ—h;]‘—a—n-&q)’-*n

5-E-C-R-E-T

25X1
Approved For Release 2004/01{16 : CIA-RDP78-030§6R000300050001-2




" ‘Approved Fd_r 'Rele;se m@ﬁ%ﬁ%@g%ﬁooosoooéoobu '

25X1

e i
it
) T igi?%
;l o s RN ,l Ef%’é;—
{ i L—E——g : MY
’r}f : L‘E\ e éigif
I L 1
- = '1" Egsggll
J] i . ° EE!E!;;
B »} Efigi%
~ st Eﬁ“ )
, I 0 o
_.Eé gieils 'ndillr:_lq‘.;.a::nf s!.:’ ¥ ,
3 R T
2 vires ond bus bars * ton boxi 8 —gencmtir, type §
i;g b o e ot

box; 29 — camera equipment jw
coatactor, type K- 400/1; 32 ~1

POWER CONSUMERS

. box of emergency powet supply *
1. } . 23 — foel pump junction box, th

bettety, type 12-CAM-35; 34 -
] 35 - bydeanlic pemp juacticn b
§= breaker coatrol panel; 39 — uav .
* 41 - 1A% 53 bax; 42 - counter.
juactios box; 46 —ewtopilot bea -
EI from cmergency wupply chrcul ¢

carrest relay, type JOMP- 890 (

1 = sonma] pewer supply clrcuit; 2 ~
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: L]
. Yormal power supply circuit and i

4

*t: Triple power supply circuit wire ond tus bor

)
ts bus tars

C'¥2 Lmergency power supply circuif and its bus bars
SE= Dual power supply circuit and ifs bus bars
Starage bollery powsr supply wires ond bus bars

8ommal power supply circuit; $
tion box; 8 ~ gencator
11 = distribugi

1 ~ tail station cantrol bos; 2 —

5 type PCP-18000; 5 —

FIG. 7. CONNECTION DIAGRAM OF D.C. CIRCUIT SYSTEN
power juaction box of reas cabi

i0; 3 — rear cabin cirguit-bey
tail cannoce mount

power supply junction box; § -
ballast

eaker coatrol panel; 4 — power lead from
tail unit de-icer junction bax; 7 - power junc

B

rear;
box of

i 29 — camera equipment junction box; 30

coatactor, type K- 400.1;

juoction box; 46

. S-E-Q-R-E:T

pacel, Iek; 12
14 - power lead fom emergency power supply circui
pancl; 17 = dual supply junction box at frame No. 6; 18

30 ~ flare boub emergency release juaction bot;
f emergency power supply circuit; 23 —
25 ~ fuel pusip juaction box, right; 26 — fuel

32 -~ coutactor, type K- Y001, for connectia
bactery, type 12-CAM-55; 34 — contactor,
33 - bydmalic pamp junction bor; 3
breaker cootiv} panel; 39 ~ navigator's citcnit beeaket contro) panel, lefr; 40
41 - JCT1- 53 bax; 42 - counter of rounds;
~autopilot heater circuit beeaker bos; 47 —
trom cacrgeacy supply circuit; %0 ~ Beperator pasel; 81 —

8 conta,

sistor, type BC-19000; 10 - differeatial uadercurreat pola, - 800
ope KIl- 400.1;13 ~ dual power supply junction box st m-.% :
13 - 0p station coatrol box; 16 ~ radar operator's circult beeaker comeral
= change-over contactor, type KIl-¥00.1; 19 — fue] pump junction box,
Pox; 21 - power juoction box of normal power supply circuit; 22 — power juactlon
dusl power cupply junction box, right; 24 ~ dusl power supply junctica box, Jeft;
¢ pump juaction box, left; 27"~ power juaction box; 28 = upper 20800 mount powernupply
— ground supply plug connector, type LI A- 400.1K; 31 - prouad supply connection
8 storage bartery to aomal power supply circult; 33 ~ atorage
trpe K- 3001, for connecting stotage hattery to emcrgency power supply circuis;
= bilot's instrument pancl; 37 - pilor's circuit breaker control panel; 38 — co-pilots circut
~ navi circuit breaker cootrol pasel, right;
43 - blister station cootrol box; 44 — lower casnon mwoust power supply box; 43 - power.
distribution box, right; 48 - storage battery junction box; 49 - power lead
Fuclling cootrol board; 52 - glass panel beater (defroster) junctiva box;
93 - fuel delivery control boasd. - - . .
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= Normal pewer supply circuit @ -
€€ -Imergency powsr n;,‘l, eirevif..
S Deal power supply cirevit ond §

L Storage baitary powsr supply .

R Triple powsr supply circut widd
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icn resistes, type BC~20; 3 = pane] siachment screw; § = amaeier,

type A=Y 3 - salety clamp; 6 — ammeter, type A~1; 7 — prbsectng cover of switch, type 2B—45; § = chaspe-over swisch,

§ =~ master switch bar

_ FIG. 8. GESERATOR CONTROL PANEL

type AW 45; 9
12 = pwisch, type B—i$3; .
-MWH).I. s

45; 11 = velameter, type BO-150;
maeter, type B-L; 16

type [1-48; 135 - vol

ATH-

itches: 2 ~

10 ~ chasge-wver swisch, type

; 14 — volmmeser cheageover switsch,

opeate
. 13 = adjusting resistance, type PC—4M;
. dimesamwction of ssrage buttery blocking

of wwisches, types U145 and (W1 45;

isom sermal prwer supply citcuit; 17 — panemier ewitch, type 2B—d5.

25X1 -




' Approved For Release 2 00300050001 2

25X1

A4
i afioN :Akih ‘ ’ ' . i : : )
) - Powen srsLy SimcuiY
A -un"'"
¢ - §o0a
s
¥z -
-
N
i
8
| A L
i &7 PR ) - .
i B i
L . L
t
2 I
3 H v o
é 1 il
i dlh
« ~ H H
g ~s0 gl. i.
H H ! )
: 5 LR
‘ . : Pk
- - — g 14
i
Ly
P S —
H d
- v
1 2
. UIT DIAGRAM OF D.C. SUPPLY. SOURCES : . . : -
buat of ammeter, type K-4001, lof(mnerunl ground power supply source to m-ml supply cucnil 33 - storage battery change-over switch,
sply cicult; type (IMTH- 45; 34 — switches, types U145 aod (1|45, of miple power supply bus bar; 33 — seaadby Zyro hocizon switch, ty)
ype PTIP-2A; type B—43; 36 ~ ammeter, type A~3; 37 - extension fesistance, type BC~20; 38 — voltaeter, type B—1; 39 ~ hhnu-.nl.y,
wmtbmatic correcs ype P11 2; 40 — polusized relay, type PITL A; 4t - switch, type B-4S, of battcry container beater; 42 —~ switch, type B-—43, -~
5er; 19 ~ tempe scoanecting mr-ge battery from normal power supply circuit; 43 - stabilicy transformer, type TC--BL; 44 — geverator No. 2; ..
rgency powes sup 43 ~ generator No. 3; 46 - generator No. 4; 47 = swrage bartery, type 12-CAM=$5; 48 = ground power supply plug connector; : -
b, type 2B—45, 49 - thermal .-.u-i, type 777B, of storage bartery container heater; 50 ~ storage batteqy container beater element; 31 - conmeer
powed nupply toe dingra of seaerster, rpe 'CP- 18000; 52 — mais pole; 53 ~ commutating pole; $4 — bocking relay, type P8, for generas
. No. 2; 55 - blockiog reley, type P11-8, for generator No. 3.
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) FIG. 9. CIN

1 - ballast resistor, type BC-18000; 2 ~ geaerator, type ['CP- 18000, No. 1; 3 — capacitor, type KBN-31; § — «
ope A-3; 5 ~ differential undercurrest relay, type JIMP- 800, for connectlag geoeratar No. | to sormal power s

6 ~ contactor; 7 ~ auxiliary relay, type PJl-55; 8  limiting resiator; 9 — command relay; 10 — polarized relay, h
11 ~ switch, type 2B-45, of generator No. 1; 12 — carboo regulator, type PYT-82; 13 — parallel wiadiag; 14 - §-
tion winding; 15 - temperature compensation windidg; 16 — working winding; 17 — tabillziag resistor; 18  trimy
fature compensation resistor; 20 ~ carboa pile; 21 = relay, type JAP- 800, for connecting yenerator Na. 2 1 eme
Ply cizcuit; 22 ~ relay, type TIP- 600, for connecting geerator No. 2 to bomal power supply chrcults 23 — swi

of generator : 24 — voluweter selector switch, sype [1- 46; 25 — emergency circuit awitch, type 2B-43; 26 -$~
change-over s type 201- 45, “from genermtor™; 27 — contactor, type K. 300/1, foe conne: storage batter:
supply circuir; 29 — shuat of ammeter A—1; 30 - ammeter, type A-1; 31 ~ grousd power sapply switch, type B—§
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FIG. 12, DISTRIBUTION PANFL, LEFT
lomm of fuse, type WI1- 15, © protecs fuel e of
~ change-over cpamctex, ype Kli- 400,
oa of fuse, tppe T 300, topeotect generator
Xo. 2 conected 1o caergency powee supply circuir;
4 - terminal block; § - lacation of fuse, type f'ﬂ-900
€ protect genemior No. 2 commected w ootmal power wnp-
piy clrcuit; & — location of frse, cype Tk 900, for groeia-
tor No, 1 protection; 7 - locados of delayed-actim fisc,
ly e ML 200, for wtarter protectlos; 8 — relay, type

M- 800, for gencraior No. 1; § ~ locatiao of fuses,
fype CTL %), toprotect smmatet of geocrame No. 1;
12 ~ ¢hunt of A=3 ammater of geoeratar No. 15 11 ~ shamt
of A3 wameter of generawe No, 27 12 - [P 800 celay

of graemator No. 2 (porasl); 13 ~ JUP-800 cclay of geocra-

tor No, 2 (rmetgency); L4 — locutior of fases, type (112,
fe protect anmecer of gencoor No. 2; 1 - blocking reiay .
type PIL2, for blow-oH band conmot; 16 - iocation of
fuses, e W HIE-S, o protect JWP. 6 celnrs of gencra-

tots Nos 1 asd 2; 17 = Jocetionof Msew, fype WM, «
protect fuel pampa of taaks 10 mad 15,

N-f-C-R-T-
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o oax.ERATOR
FIG. 13. INSYALLATION OF BALLAST RFSISTOR,
YPR 5C- 18000

t - batlast resiator, type BC- 18000; 2 — Je0erato; minus wires;
1 - minus bolt; 4 ~ insulatisg washers.

FIG. 14. STORAGE BATTERY JUNCTION BOX
1 ~polarized reley, 1ype POT- A, 2 ~ teeminal block;
3 ~ locathon of fuse, type TTL. 400, to prosect workiog isver-
ter, type 110~ 4300; 4 h)cdhurlhy, pe P1-2; 5 - locas
tuo of fose, type HI‘ 152, 1w protect m»u.emp.-.n
wapply clrcult under de~enerpized maias coaditous;
§ - coatactor, type K- 380.(, for connecting vtorage bat-
tery to emccpency powat Bupply clrcult; 7 — caotactor, type
K-3004 for connecting sronge banery o aonual pover
aupply circuit; § ~ locatlon of fuse, type CT1-10,

T 1 beater clrcnls; § - mn:m. Y|
g 3 vy et Al Sk Al

10 ~ shmat of mmmeres, cype A-1,

25X1
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FIG. 1. INVERTER, TYPE [10- 4500
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PG, 16, CARPON REGULATOR, TYPE P-23B
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FIG. 20. OVRREEAT ¥ARNING UNIT, TYPE 119

i Mimetallic dapheagn: 2 - arde contacr: 3 = central ~ontact,

<

ctromagnetic

B
]
i |
RN

oy &
FIG. 33. ELECTRIC ACTUATOR, TVYPF MIK-?

FIG. 21, LAMP RUTTON

! - sigealliog lamp, type (M-31;
i = signalling lemp holder; 3 — button,
pe 204K,

Hef-C-R-E-T
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tch, type B-

;- limit swltches for clectric motor extreme position
- friction clutch;
control; 14 - elecwic acruator, type M3K. 7
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2. WIRING DIAGRAM OF FUEL SHUT-OFF AND CKUSS-FEED vALVE CONTROL SYSTEM AN OF
EM

INERT GAS CONTROL SY:

13- changeaver swicch, type TIN- 45, for tuel shur-olf valve coaual; 2 — sigeal (warning) Jight, type (Il 51,
ing thac fuc) shur-off valve is apan; 3 - changeover switch, type Tl 43, for coasdued valve contrel;

48, w0 scwate iacrt pas bottles; s ~ elecuic acmator, trpe 3BK-2, of fael shuw-off valves
brake clatch; 2 - elecait wotor; 8 ~ firat thiee ateps of plansiary pear rydution sait:
contral; 10 - fourth step of gras reduction uali;
12 - filth scep of gem ceductivn vait; 13 — limit avwliches for valve exueme positicn

+ of croaa-leed valve; |3 - discharge hoaner,

FIG. 74. ELECTRIC ACTUATOR,
TYPE MIB. 3N
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FIG. 26, LANDING FLAP SYSTEM JUNCTION BOX

1 = costactog, typr K~2%0, fot flap reracsion {el=cowic
. wotot No, 1); 2 ~ dome, cype [1C-45; 3 — termisal blocks;
4 ~ contactor, type K~250, fos Nap exwasion (electric mo-
wf No, 2); 5 ~ conmctor, type K-230, for flap recaction
(e}ecuric mowe No. 2); 6 — contactar, type K~250, for fiap
extenslon (elctiric motor Ro. 1).

FIG. 17 ELECTRIC ACTUATOR.
TYPE M. 10AA- 20

B
B-M-C-R-K-T
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PILOT'S CIRCUIT BREAKER CONTROL PANKL
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FIG. 28, CIRQUIT INAGRAM OF TRIM TAB CONTROL. SYS TEM
1 ~ riecuic acouneoc, type \If1- 100A-80, for Jelt alleron ttim tab conwol; 2 = rod nut of ball-type hefical pair;
3 — acrewof ball-tyre belical pair; 4 ~ reducton uair; 3 - electrowagnetic bake clutch; 6 -- actusing screw oeatn!
omLsy

pesition syachrosization contact;
fedicaring neytm position of cit w
11 ~ change-over switch, type [TH-43, tor Jefs aifecva ks tab electric acwuator canirol
switches, type 2MH- 10, for allcroo ule ectelc actuator control; 13 ~ change-ove
706 ruddes trbm tab elecsiic actmator contal; 14 ~ swiich, type B—d%, fos omergeney disengagement of rudder clecaic
Actuster comtral syatem; |5 —~ change-orer swiich, ape (11l 43\, for clevaror tim mb cosuo): in - limi¢ switches,
type BR2-141B, of electric aceator YT-11;17 ~ sigaal (waminag) lght, cype CAU-51, indicating neutral positiod
of cudder mis wb; 18 ~ stanal (wasaing) lighe, type CLL- 81, todlcatingnevesal pasition: of right sbiema aim tab:

19 - elecaic acounior, fype NI1- 100480 , of sight ailewa trim mb; 20 — electric acruntor, type MII- 1MAA- 3, of

riddas oim mb; 21 ~ slectric actuator, type YT- 11, of clevaw: trim tab; 12 — Heat ceduction mait (exteroal gowing):

23 - elecuomagnetic engaglog clatch; 235 — serood reduction wnit ‘WJanetary).

= limit swiiches; B ~ elcctic mawr; § - 25 HERS, TR

ecoa il cab; 10 ~ Jlmit avltch, trpe KB~ -1, for waming Jight blocking:
12 - push-type changeover
wicches, type 111445,

S5-W-C-R-F-T

FIG. 29. PILOT'S TRIM TAD CONTROL STATION
1 - change-over awitch, type 1lk 434, for rudder gim tab
elecuic actuator contrg); 2 - but oa, fype 5K, for diay
cover switch, type TTH- 20, for
clecaic ncruamr coatrol,

FIG. 30. ADLERON TRIM TAB SYNCHRONIZATION
STATION

1 ~ signal light, rype C[1- 51, indicating neatcal poxi-

too of left aileron rim tab; 2 - limit switch, 1ype

KB-§-1; 3 ~ change-aver swich, type TTH- 454, for

lefr alleron wim tab electsic acemator control,

FIG. 2. GENFRAL VIEW OF ELECTRIC
ACTUATOR, TYPE ¥T-1
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BUAL SUPPLY cine,
WLOT'S CRCUIT BREAKER FANEL . JUNCTION sog T ¢
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£1G. 32. CIRCUIT DIAGRAM OF L.G. LEG POSITION AND TAIL
SKID CONTROL SYSTEMS
1 — signal light, cype CIlLE 51, preen, indicating extension of L.G,
Iefu leg: 2 ~ wiganl Jight, type CT1- 51, grees, indicating extension
+f aosewheel ) — signal light, cype CGlII-51, greeo , indicating A
extension of L,G, right teg; 4 - sigon) light, eype CNL- 51, red , . £
sndicating reaaction of L.G, 1eft leg 5 — signal light, cype CJLL51, - ki
ted , indicading retraction of soscwbeel leg; 6 - sgast light, twpe i i ]
L 5T, ted , Indicating recraction ol LG righe legs ™ ~ sigoal lugbt, 3o [
cype CAU-51, preen , indicating retractlon of tall & - imit Lo i
wwltches, type BE—44; § ~ eleciric actaator, oype MA- 250, for uit
akid control; 10 — limit awatches, 11 — wlectric wotor; 12 ~ elecko
aguctic brake clutch: 13 - three-step planctary geas reduction unic;
14 - aczew of bull-typebellcal palr; 13 — roduut of bail-type helical
pair.

|
1

PR

/J 7 Mo

3 {rastsunE mermase

FIG. 34. CIRCUTT DIAGRAN OF HYDRAULIC PUMP CONTROL SYSTEM
| = presgure selector, type [IIN3-150; A aod B - contcts cloaiag a® pressime of 30 kg/cmd; B and
T - contacts openiog ax preasute of 100 kp/cm?; | s E - voutacts npeving ot pressne of
00 kp/cm?; E sad K - concacts closing at preasute of 150 ka/ca?; 'l s3d 1 — cofle of blockiag
way; 2 ~ pressure drop waratag usit, type -lm;;-.muiﬁv.qw CRiL 31, red , indicating
:rnmhwh-«—lhyhllk systen; § — wignal light, e - $1, ted, indicating pressnte drop
-’-«..-Kq':“y&-mc system; 5 - blocklng relay, cype Pl1-3, for bydraulle pump coatral; 6 — comtze-
FIG. 33. GENERAL VIEWOF NYDRAULIC y type K-400/; 7 — ewitch, l’y:::g_{fn;&n;ul cogagement ol bydenalic pump; 8 ~ bydrmilic

TYPE HW. 29 * ’

- , 5-E-C-R-E-T
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wpe B45; B - migaal
11 ~ inseonal de-

~ ebecuic actuator, trpe MKA-3A4; 3 — electic movor; 4 — howr-

— eomtact axsembly; 6 — thomal ywitch, type 777~B 7 — ewitch,

g
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CEL IINCTION T i"__
FIG. 33, IVDBAULIC CONTROL £NBL NCTION 83 ta
RO it
3 - rzmmirpl hawr 7 — ¢ pe ‘,-..4(1”,!_, for -‘\wh.‘ul‘r §E‘ m_l
purmp engagement; 3 - blockiagrelay, fype 1 1o 2. for 35
hydisulic pump coauelid - Jorauon of delaved-action fuse, i:‘, -
cype L1200, 3 s
* .
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ca-PILOT'S
CIRCUIT-BREAKER CONTROL PANEL

light, type 1T 51, with whise light filtes ; 9 — conmcmec, zype K-8004; 10 — Ge de-icer secrior (¢
ices sactions of stabilizer.

© - extesmal secuoes (boots) of susbilirer dnicer syovem; I

*69F plasetacy pear reduction mait; $

H-1-C-R-E-T

25X1
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¥1G. % TAIL UNIT DE4CER SYST! & [UNCTION BOX
- cantar oy, tepe K- 80075, ot external-devicer aecrioa of seabiizer,
- conacior, type K- 002, n de<dcer sectlon; 3 ~ bolvs far
:uad:hu fuses, type [1]- 800; 4 - comtacme, type K-660 for intemal
Adr-icer section of srabilizer.

I ~ polarized
coatial unis,

i

9= :
Ainre panel; 13
w plfot'a gh

AR |
CIA-RDP78-03066R000
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setrter Voepiats setreser
vnlwn

ype AOC-BIM; § -
of u»wm-'. defroater; 7 ~ seltch,

e 2B e

T ""1‘ S Detroster
b’ld T bysiem
NCL'K!’ 7]
oalrol povei Jaiiton

-

]

FIG. 39. CIRCU\T DIAGRAN O1F DEFROSTER (GLASS PANEL HEATING)

Hexeatlal teley, type PPk 4;. -mu..um 3 =control theosta; 4 - aatomatlc defroater
mwlech; trpe B-.45, of pllor's defroster; 6  switch, type B3,
type Bg<, of nuvigatar's defroster; & - coatactor, type K-501;
ype F-1000; 10 ~ pilor's Bavs pavel; 1] - m-puln’- Rinss pane); 12 -N vlni'-
~ Jayout of heater elements in nevizator's glass paacl; 14 - layout of heater elesent
wes pagel; 15 ~ celay, type 113 45; axs Semperatuie messurement potat.

300050001-2 25X1
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FIG. 41. GENERAL VIEW OF ELECTRIC
HEATER, INDEX 107
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FIG. 44. RADIO OPERATOR'S ELECTRIC CONTROL BOARD .
1 - switch, type R-43; 2 ~ change-over switch, rype [I[I-45; 3 — signel dight,

type (V11 51; with greea filter; 4 — rheostat for Wua-violet illuminatios coatral,

type PY®O- 45; 5 - change-ovet switch, type 2II1-43; 6 — change-over awitch,
type N2HITIE 45,
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FiG. 43, CIRCUIT TAAGRAM OF INSTRUMENT FANNING AND HEATING SYSTENS
! « switeh, type B-4%, of heatera of 1) 196 plins wbe of pilot, cavigator and CCH-3 velocity hesd .

TROL PANE

B

©A% GRERATIA

_f“

-

-

§ SINCLIT ARKA<o R

XCIME ConTAOL SONTAaL BiNci
i

COND Camine

}'_'Z,

L.

eI

l
J

%% ’

5-E-C-R-E-T"

i

| 25X1
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IEE 2 S
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1

warnlng unit; 1 wwlech, type B--43, of heaters of phtot tube of co-pilot, mdio operator,

and

Fonner's bs; B

of radar sration (IPC-1; 10 ~ limit switch, oype 2K
11 = electric henting element of pltot tube [T - 136;
heatsr; 13 ~ sockut of sutopliot vertical gyrc hester;
13 = fan, type [15-3; 16 ~ capacitor, type KBM-

18 - sockst of utopuoc rudder serva uait beater.

-

peratot,
hastars of instruments, types [{H- 3B (air position lndicator) and OME - 11p (zight); ;‘— switd,
typa B, of Al]-5-24 autopiiac beatein; 4 — vwitch, ype 845, of navigator's fo3; 5 = switch,
type B-43, of plloi's #xa; § - switch, type B-45, of copiloc’s fag; 7 = wwitch, type B3, of radlo
~ switch, type B—4$, of guaser’s tun; 9 ~ gwitch, rype B-45, of faos aiziag the volty
44, of (aor sirlag the ualts of redar statios (PC-Ti
~ gocket of astopllot dirccdooal stabillzer
-~ pocker of sutopliot aileron servo sait hewter;
717 = socket of swmpliot elevator servo ualr hester

293 —

FiG. 46. GENERAL VIE" OF THERMOSTAT,

TYPE PTB 48

FIG. 47, GENERAL VIE® OF ELECTRIC ACTUATOR,
TYPE MPT -}
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FIG. $51. GENERAL VIEW OF LANDING LAMP,

TYPE 4L 45

PILOT'E CIACUIT BAY A KRR CONTADL manks,

1/16 : CIA-RDP78-030¢
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FIG. 52. IRCUIT DIAGRAM D‘F EXTERIOR LIGHTING SYSTEM

1 = tail aavigation light, eype XC.
B43, of anvigatlon Hgbtx; 4
. ofbortom formation Jight; &

b of
+ Sxilag lamps; § - fommation Jight, type nc(%#:&)— landing laap, type NOCD-45; 10 ~ taxilng

= swlich, type B—45, of top fumation lights; 5 —

~39; 2 - wing oavigation light, type BAHO- 45; 3 ~ wwinch, wpe

switch, type B-4$

~ awitch, gpe M- 45, of Iaading Iamps; 7 - swiech, type B-43,

Pe fype

b6R000300050001-2
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BCARD

(R S 1 - alua-iisier luminaton mom , pe
e - V00811 2 = awliches, rype D45,

PIG. §0. ATRCRART ANTENNAS LAYOUT DEAGRAN
— necelving auscacm of secriver No. 2 of dee oadio set
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/ \ ®
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33 — wire nmimasa of wdlo conmmmication statien 1-PCE-T0; 6
9 — alukscner cussmittiag sotcmme; 10 — foldod-dipoic mmbcana of stacion |- PCB- TOM; L1 ~ tansmit-ceceive matwsma of [FF

FIG. $9. GUNNFR'S ELECTRIC CONTROL ROAKD

ek - ey, r'mu =praioles luwization .
3~ epe mdS1 2 I‘w\l pbe, rypr ! ’ft- e rewen prrsvate.

WWR)- ¢5 4 = oxygen v s
. l‘"F-

13.~ aurewas No. 2 of smsomstic radic compres APK—3; 4 — aatesma of rader bamb sight PII- 4; 15 — aatesan of teceives
madic compass APK-3 17 - aoutsms Ho.2 of astomatic radio compass APK-$; 18 — rod anvcwse No. 1 of setomutic radic

1 — comanitseceive sesmas of eadio sct PCHY- ;2
redir slpht [PC- 1
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FIG. 63. ARRANGEMENT DIAGRAM OF COMNUNICATION SET

0 ©
=
o
"
7 .
a
1-PCB-TOM -

1 - box with spae tubes for receiver ¥C-3; 2 ~ box with spare tubes fof sraaxmicter of set 1- PCB-70;
3 - boxes with crystals for sct POUY- M; 4 — split bozes of inteccom syatem CT1Y- 10 of Gie radlo

operator; § ~ communication transwitter of set 1.P(H-70; 6 — shock-absarbl
operator’s table; 7 — monitoring switch; 8 ~ telegraph key switch (for ¢

cables of the redio
sct transmitter

1-PCB- 70MY; 9 - anteana fait-lcad of receiver Y C-9; 10 ~ radio operntor’s CIIV- 10 Iaterphone set;
11 - telegraph key panel; 12 ~ tadio operator's mble: 13 — foot switch of the radio operator’s intersom .°
8¢ 14— receiver YU-9; 15 — dynamotor Y- 600 (instalied nest 1o frume Ne, 75); 16 ~ watenina fair-

tead of tranamitter of set 1. PCB-10, .
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. 1 =~ foldeddipole aatenna; 2 ~ telay PC; 3 — usnsmitter - PCB-T0M; 4 ~ wansmitter remote contral paael; * ~ remote control panel of receiver YC-81; 6 - receiver
: : YC-81;  ~antenna filtei A®Y.-91; 8 - dyoamotor 3- 60N
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32 “ 9 26 27 26 - . - FIG.72. FOOT BUTTON SWITCH OF INTERCON
R § , 25 SYSTEM CTIY-10 - -
- 24 - 1 - button TK—4M; 2 - button sttechmcat screw;
- 3 3 - limiter; 4 ~ spring; 5 ~ checkered surap;
s A ! /22 6 — movable cover; 7 — foot button switch boualag,
36
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FIG. 71. DIAGRAM OF RADIO EQUI’PM'ENI’ LOCATEL IN NOSE.CABIN (PORT SIDE)

1 = flter P14 A of rasspoader set; 2 — der; 3 ~ transpondér jnertin switch; 4 — junction box P13 (radar bowbsight PBIL. 4): § - teansmi iv
. (unit PBTL 4); 6 = loop antenna of aatomatic radio compass APK—S$ No, 2; 7 — pilot's coatrol panel of automatic radio t:mp«lll Ll:;(.—’i No.“l’;‘:lft:nrt::l:;"lpz
(PTIE- 4 bombsight); 9 — receiver I'PTl-2; 10 ~ ILS juoction box; 11 - bombardier's syachronizer P7 (radar bombsight PBIL 4); 13 functi Y st
PBIl- 4); 13 - automatic radio compass No. 2 control panel; 14 = bombardier’s control panel P9 (radar bombsight E%I]- l);‘ls):-lifner]:o':‘:‘y):::xfzolt‘lg:: ‘;2“3‘;::‘“:-'
com syscem bution; 17 — lide-path receiver antenna; 18 bowbardier’s indicator P8; 19 ~ two-pointet course indicator VLTI 1 20 « aveomate codie ey Ne §
coowrol panel; 21 ~ indjcator of radia altimeter PB—17M; 22 — control panels of C1-1 aad KPI- &, PP'Tl-2; 23 - pilot's additiona) panel of intercom .y..,';. :
24 ~ pilot’s Intercom set; 25 — panel with code board, destructor buttoo aad transpoader switch; 26 — intercom system distribution bos; 27 — control panels of radio
set POLY-3M; 28 — receiver of automadic radio compass PK—3 No. 1; 29 ~ rod anteaoa of automatic radio compass No. 1; 30 - relay box of automatic radio compass
No. 1; 31 — antenaa of automatic radic compass No. 2; 32 ~ opétator's coatrol panel PG of radar bombsight P1ill-4;33 — opetator's indicator P$/1; 34 - loop aatenna
of automatic radio compass No. 7; 35 — operator’s syachronizer P4; 36 — regulated rectifier; 37 — juaction box P15; 38 - filter of intercom, system No. 2; 39— high
voltage rectifier; 40 — filter of intercom system No. 2; 41 — amplifier of intercom system N i 42 - dysamotor of intercom systen No. 1; 43 = range unit P3 (radar
T 3 L " boabsight I'BlI- 4); 44 — recciver of automatic radio compass No.2, © . R . R B
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FIG. 73. DIAGRAM OF EMERGENCY RADIO SET ABPA—46 ! Z : S I

1 = costainer of radio set ABPA—4S; 2 — i
. i 2~ parachute; 3 — tracemitter; 4 - b 3 badooe for i .
Sateaas; 7 - spare coll with amcense; § = box kite; 9 = atcana; 10 - sigauibing s 11 e rach oo AtB PIpe; € - baloca fof likieg e -

t . . ing plega; 13 - gromnding wire (counterweight); 14 — van with spae baloom, - Senerator; 12 = wrench for mescrews
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T . L - N i FIG. 74 ARRANGEMENT DIAGRAM OF RADIO NAVIGATION FACILITIES -
. Tl . - O . . {(AUTOMATIC RADIO COMPASSES NOS 1 AND 2)
1 —receivet of automatic mdio compass APK -3 No. 3; 2 — receiver of sutomatic radio compars No. 1; 3 — box of APX -3 No. I

4 = blister matenna of APK=5 No, 2; 3 ~— rod ast 1 APK=$ No. 1; 6 — rod antenna switch-over distribution box; ¥ - indica-
wor BCYTL | of pilot's sutomatic mdio compass No. ;'8 — cootrol panel of radic conpess No. ;9 - aavigawr's two-poiater
ladlcaroe YILTE- | of astomatic radio compass Nos 1 sad 2; 10 ~ conwol panel of sutomatic tadio compass No. 1; 11 - inboard " .
1c0p satenoa of autosi radio compass N 2 = conpecting cables of sutomatic radio compassNo. 1; 13 - »ili :
of sutomatic radio compass No. 1; 14 = I e shaft tee-piece of sutomatic tadio compass No. 1, 1% - connecung cablen of
Sutomatic mdio compass No. 2; 16 — #ilics gel cell of uutomatic radio compass No. X 1* - inhoard loop antenna of -automatic -
- radio compess No. 2; 18 - fexibie shafts w ooerate the receivers of the automatic radio compass APX=%; 19 .- pilot’s contml
pancl of satomstic radio compass APK -3 No. 1; 20 — iodicator BCYI- 1 of co-pilot's sutomstic radio compars APK-S No. 2.
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COMPASS le VER NG}

vigame's cwe-poiater indice-

rol penel; 2 = loop entenns;
©F; 6 ~ receiver remote ©

3 < silica gel cell; 4~pilot's -
«|| remote conmed pamel;  ~aa-

cosvol fexible shohis;

FIG.76. DIAGRAM OF *
1 — navigawe's remoce cont-

7"« relay bos; 8 - exible
T ehaft sce-piece; § - sirtiget
o1, coble;

— bister mendisvciod assemme; 4 — uilica gel cell; 3 - cpilec's indiceer; 6 - Bumible shese oo
7 - wieight assmectr of e.L. cable; § ~ roveiver Ha. 2. . . .

mn.nmorncuulm.:ummmmg&‘ B

1 = pavigaters comtel pasei; 2 = Joop amtensn; 3
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FIG. 0. IAGRAM OF NARKER RECEIVER -

1 = receiver; 2 = t.4. cable; 3 — inboard antemas; 4 ~ warning lamp: 3 — beil. - :

ANTENWA

ved For:Release 2004/01/16 : CIA-RDP78:0306‘5R00q30.00‘50001f2'_. s




Approved For Release 2004/01/16 : CIA-RDP78-03066R000300050001-2

5-E-C-R-R-T

25X1

— 3G —

Birectian of rligh!
£ 4 e

]

l E
- ]
- L3 i
L
. a . |
. |4 z
( . | 4\.} S
¥ ¢ Loy £
g i ~ oA I g
; AN : . il #
: : g
H . i '
- - ¢ 3
- ol 1| n il
\‘\ eﬁol |t F 4 ' [ g
m—y e — b s H
N AN
~ N \ =y {
AN AR
2 ET \op/ o
NEENY ‘ ( 1
. A 1
L N
il Il YN L
“7.. 41. RADIO AND RADAR EQUIPHENT LOCATED IN TAIL PORTION O} LE [P 5 b W I’ s
AIRFRAGE AND REAR CABIN R SR
- —risune AP17-1 of mdas guasight [IPC- 1; 2 ~ wavegulde AP17-25; 3 - trans- B
i APIB=1; 4 = gyro walt APIT- 18L; § ~ Indicator AP1T-4J1; 6 ~ mode-of-opecs-
< wrlector paor) AP 110G 7 - ¥-800; 8 — coupling box AP17-8E;
Sceercom wet of reer gumacr; 10 — tdgger APLI—16; 11 ~ coserol pane] APTI-411;
++ . wererh comwo] paoe] AP 14717 13 ~ laboard satenas of macker receiver
A7 48T 14 - recadver NPTT- 4811 13 ~ aupply unlt AP17- 1271 of slght [IPC- 1;
2. . junetiod box AP17+3; 17 — smplidyns sait AP17.8/l; 18 - junctlos box
< t17-45 19 - gaard post of suppore fok uaits AP17; 20 - raage trasemisalon unit
u 11 - sapply box «134; 22 - wervo Her unlt; 23 - range uvaic
S1Y7. 110 24 = receiver and ledicator il AP1T- 3/l 25 — sagular cracking ait
AT17-107; 26 - cource racedver KPTH @,
HeR-C-R-R-T
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i = Aoy foceiver upesen; 2, 7.~ £,/ cabis: 3, § = indicwtorn [HOI- AB; 4 — omoa: snosiver
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FiG. 84. TRANSPONDER ARRANGEMENT DIAGRAN
i — uaasponder mansmitreceive antenan; 2 ~ r.f, antemma cuble; 3 - waanponder; § — destructor bucrua;
* - inertia comtactoc; 6 - code pane] with cable shd plug coasector,

FIG. §3. LAYOUT OF RADAR EQUIPWENT IN ATRCRAFT
1 ~ indicator P-3/1 of navigasorcpesswn’s rader bambaight PEIT 4; 2 — freding box F13 of radar

howed alght PRIL 4: 1 ~ coawol pase! PS of cperascr’s radar bombsight PBIE 4; 4 ~ rexulated recth-
fler P11: § ~ enage walt P); 6 — eperator’s syschroaires £4; 1 — jui i 8 — ronrenl senet . .
of wil wassingradar “SIREN-2"; 9 — iaterrogation code paot! aod dessructor buttas, 10 ~ jwaction bes FiG. #5. TRANSPONDER UNITS iNSTALL ID STTHIN
Pid; 1] - savigesr-bosbardier’s iadicanse P8; [2 — savigater-bombwrdier's comtrol ”r‘l‘ PY; REACH OF THE PILOT

13 - hardier’s syochkramizer P7; 14 - astenaa P1 of sedar hombsight P'BIL- 45 15 - treme- N X

cedver P u-b.&z—q‘;-thch'nmdm:;n_-uﬂm% @it bowrd; 2 <

2, 18 ~ aemg wait of 1- bution
2; 20 ~ satenne AP of edas pseight with indicaung laep; 3 - taas) r::”ma witch; 4 - snsponder

tadar basheigh: aud il veming 9 ~ tmasponder P
NPC-1:31 = gy lnssrment APIT- 101; 22 ~ wupply wait AP17-12]k 23 ~ junctisn box APIT6;
24 ~ eange was mitting wait AP17:210; 25 ~ feed Box AP1T- 111; 26 ~ mamge ualt \P11-110;
17 - sngie wacking aait AP1T- 10 28 ~ teceiver indicator walt AP17-34; 29 - aerve amplificr s
APT2.381; 38 — amplidyse AP1T.81; 31 ~ jwnesien bos AP17j 31 - gaag wait foc guosight 10 |
i il CERES-2" vassing redas; 33 - """""""T‘G.‘-'ﬁ‘;‘ mpmer 118~ 33 -

- ~ lldag benes =16; 33 ~ costral -0, - canteol pamel
prifig 3ol o ‘A:’,\T- 174: n’_‘:x-xdv- AP-18-21 W9 ~ indicator

A “"Pﬂl- 4 - bigh-velige rectifes P12
Gofe0-R-pm  25X1
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1 — function box AP FIG. 8. ARRANGEMENT DIAGRAM OF GUNSIGHT [IPC- 1 .
4 = sealed plog ot 88 2 — tange anasaicting wnit APT. 211 3 - aircrah maiss consection wait APIT. 11
APITLy m“."s - ‘To iastrameat APT-1901;6 ~ wansceiver PI11-2; 7~ waveguide API™=25; 8 = asteaca
1o APTA0; 13 Bagns ool APIT- 17 10 ~ sca coatrol fanel A1, 147; 11 - contiol panel APIT. T.1; 12 ~ iadice-
16 — sole Sacking Ao AP 1716 14 = ait supply.valve; 15  gang bar of gunsight (I'C- | sad computer MFG- 11;
tioa box API7.5; -107; 17 ~ range and scan coatrol wait APN7-11]; 18 - sapply usic APIT- 121 19 = junce

20 ~ receiver-iadicator unit m'l'l‘g‘ﬁ'ﬁ servo amplifier vait AP17-201; 22 — amplidyne unit
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FIG. 87. UNTTS AP-17 INSTALLED ON HORIZONTAL
PLATE OF THE REAR PRESSURLZED CABIN
1 - gyro tastrement AZLT. 101 2 ~ wemaceiver APIS-2;
3 = anteasa AP17-1,

Fl.. 88. UNIT AP17-12 INSTALLFD ON FUSELAGE
STARBOARD NEXT TO FRAME Ne, 63
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FIG. 9. SUPPORT WITH UNITS APIT
INSTALLED IN NON-PRESSURIZED PORTION
OF FUSFLAGE NEXT TO FRAME No. §1
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-
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: T . FIG. 50. ARIANGEMEHT DIAGRAN OF RADAR BOMBSIGHT PBI- 4 .
|
: - ..“’.,,.q,mm s indicator PS/1; 2 — nvlpnnn-h-lnbc’. coatrol pauel P6; 3 ~ high - 13 = modulator P12; 14 - valve of Alr sapply to radar ll.iu PEN-4; 15 - nnm.a bardler’s
vnlc.,. plug connector; 4 — junctivn feed box P13; $ ~ cable'No. 19 to coatrol panel of camera _ indicator PB: 16 — u“,.w«.mf. syachroaizer n 17 - juaction bos P14; 18 - cable No. 16
®A-PJ-1; 6 -~ regulated rectifier P11; 7 — range unit P3; 8 ~ adspter counecting dehumidifier for altitude mit O[I-111"; 19 - ch P7; 20 -
t alreraft air maing; 9 - debunidifier in the system of uir supply to bombaight Phll- 4; ln bigh  bombardier’s coatso] panel py 2 - trassceiver P2; n ~ wealed plug consector; 23 ~ waveguide;
- voltage rectifice P10; 11 — jopculen box P13; 12 - indicator P3/2 fog camern PA-P1-1 24 - aotenoa Pi; 23 - tube coanectiog alr supply Talve to e Grcraft aif systes.,

25X4.
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FIG. 91. INSTALLATION OF TRANSCEIVER OF RADAR
BOMBSIGHT PLIT- & (UNIT P2)

FIG. 92. INSTALLATION OF CONTROL. PANEL OF

RADAR BOMASIGHT PHIL- 4 (UNIT ) AND INDK A~
TOR (UNIT P3/4)

1 - weit P3/1; 2 - wait P§ in sgcratis g povition.
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FIG. 94, INSTALLATION OF CANERA $A-PT. L
AND UNIT PS/1

FIG. 93, INSTALL ATION OF CONTROL PANEL
FITHIN OPERATOR’S REACH [N OPERATING
POSITION

OF RADAR BOMBSIGHT ’Bll- 4 (UNIT P§)

25X 3-#-0-R-R-T
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F16. 99. MODULATOR OF RADAK SIGHT Phifk 4 '/
JUNET P12 AND DFHUMIDIFIHK IN AIRSUPPLY SYSTHY '/
o~ wet P12 - debumsdifier cell J
/
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C1F MOV ARLE UNTTR AND ARRANGEMENT OF FI FCTROSTATIC [RSCHA RGERS

4 - bostmy of Ao L.G, well dmors: 3 - boading of carge bay dsors: 4 — beadiny of viphting flare bowb bev doere

TP
ot 0t ol Comptin e

Y. BN,

K

LR
el 1

buading of redder; # ~ uiloton bos ding; 9 - toadiag of main 1,6 o

ot B4 5 ~ bomdag of elevator and 1 wh: 7 -
11 - bopdins of repine ascelle doors
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T FACILITIES

£V T AIN ASSEMBLIFS <)

FIG. 101, SCREFNING OF BUNCHES CONOUCTORS AND CH A GE-OVER FACILITIES
ieminatlor of acrecaed bunched condi tor 18 theplug comueceor, 1 - ling. 3 - "Mwckey”
theead; 4 - screeued wices. § — temtusl; § - comrecting pipe: * - benslng of We b rerned wises o
bunched conductor; # - cemination for 2 flax (0B ecaor and 4 coupliag of bun-hed coadurtos made v
of aczeened and noo-scrccned wires; 9 - OBs-xcre ped wire, 16 - termination of gcteened busched
conduttor for m plug connectar and « wning % 11 - brans bolder; 12, 1A ~ tevamination of nremnet
wires 1o iadividual cosnecior; 13 « threadf 14 - viayl chlocide plasilc wleese; |3 - iwdividoal comns e
6 16 -~ winyl chleride oluvtic <eeve with tie deignanon of it 15 fermt atice erecned wiiea
i iatercom system split box: 18 ~ teminal. @ of screem whes ~onnmering the «crooped wirs o the

indi viduel e.mmactor

B UEIOISE  |
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50

- photogtapbic ¢t alurent coarsal paacl.

- N
FIG. 102. LAYOUT OF PRUTOGRAPHIC EQUIPWNENT

crttoller of camets PA-PTL 1 3 — mouns wenit of serind camers APA- II; 4 — wowst wir i « reinl camen HABA.

* ~ cosmwllist of ramets HA® L. ¢ /50; 6 — comers conroller KTV, —

Lo cumern GAFLYL 1.

T ER SN |
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FIG. 108. CONTROLLER OF CAMERA HA®A-Sc/%

1 = common switch; 3 - REVINDING ([TEPENOTK,

indicatiog lamp; 3 - CURRENT ON (TOK BK/INAE

indicating lamp; 4 -~ ILLUMINATION (0/ICBET) ladicar -

ing Jamp) § - CHE(K-UP (PORFPKA) button; 6 - heater - . -
switch; 7 - camera conwoller body; B — cossector. N

e .- . FIG. 107, MOUN UNTT OF CANERA HA®A-3c/50 :
1 - converter PY-45A; 2 - chambx portion; 3 ~ film aagazine; 4 - celluloid plate; 5 = poiater; 6 ~ gace; 7 — quadraat;
13 = semi-axle; 14 ~ bracket; 15 = exposere setting koob; 16 — shade; 17 = objective portion; 18 = awtomatic releaser;
19 ~ phiotocell; 20 — suspension beacket,

. 8 - spriagelosded catch; 9~ inaer frame; 10 - mmivo sut;
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FIG. 109, UOINT UNIT FiIR CAMERA BA.DA 1
1 - indicmmor of tadar bambelghe i)
0K 3 - jacket: 4 ~ apring: § ~ locusing rng
- cone® portion; % — tracket; 9 - baze; m
beackrt; 12 = chambee caver: 1) - chemher jorton
aagaxine: 15 ~ film cewloding tieckanical mdics
cmazor haadie; 18 - thock mownt;
20 ~ base alecre; 1 - bracker; 22 - poat;
|| ~ poteatiometer kool 14 — efghtpla plag, 19 . hat
ica; 26 - peldisg pin: 2° - ught; 28 - voat pipe
29 - indicame actachment bouckes; 30 - alock ehserh
roa luge.
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