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‘Teokaiond mmzm of airoradt BaP-210% coaprises five books:
M 2 PertorREnon Shamotoristics :
Bk m drsegent
g0k cnﬂmun
Sodk ;f: n«mw sad Ogygmn Ruipeent and ﬂswt Instrusents
Bock V1 um Byuipaent
the smtm book is @ivided into two pasts: ‘
M 1 - noesmn Eguaspmsnt; :
lu't - nmt Ipstruments and Oxygen Bquipment.!
The Yook ‘oimtains inforsstien cn the airersft electrical and ozygen equipment
r SO sud operation.
sod §1 Nt jnstyusents pscessary for their study
; olevtrical squipsent io degoribed in this book 1n sccordance with the
olronit aisgrspo. The disgrens sre supplesentad to this book epd contained in 8
separate folder. ‘
Por the c¢porstion of the electrical equipeent use should be elpo made of the
elrorsds operoting snd saintenance 4pstructione.

e book Sncludes 98 pesze. Besidea, there are
3 insats: Ioset Ko.l to Tece page By Inset KNo.2
$0 follow Inset Bo.l epd Inset Ho.3 to face
page 52,
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Chapter 1
GERERAL

fhe elsotrical equipaent of the aircraft is a complex of elsotrical devices
grouped into functional femilies and interconneoted by means of wires to fors
various sircraft electricul systems.

The squipnent is lorated in different parts of the sirorafi framework. Tbs
accesa to then is ensursd through special batches.

The electrical equipment conniits of power sources, currest eonsuners and an
eleotric oircuit. ‘

The electric circuit includes protective, control and switching devices, wires,
pegative czoaections end cnunccfn.uﬁ.

Starior-geserator, type I‘CP--@?*-WOOOBT, that 4s employed for starting the
engine §n the starting mode and fur fecding the direct currint futo the eireraft
®3ins in the generating mode,is the sain source of D.C. power supply aboard the mir~ .
craft. The starter-ginerator 1 driven by the aivcraft pover plant ond after startivg
the engine §t serves as a soury of power, '

ile starting the enging dn the ground the elecstrio péﬂr is furnished fron
ground power sources or sturage t.',;»'.negxeu, the starter-generator baing a ourzent cop~
sussr ﬂult.

fguttor—gcnentw operst(s in conjumction mith voltage regulator m—ae

and stadilizing traneforwer 1G-9k,

Diftyrpnzdal reverse~curyint relay AKR-4007 serves for autemstic coanection of
the generitol to the sircrafi meime. To protect the mains f3om dangerous voltsge Tise
cansed by overexcitation of thy giuerator, provision 1s nq for circuit breakar
ASD-1MA, Zpvies {70, The geneyuhor oan be cut 1n and out by Bss;s of & switch instai-
18 on tha #wzieesied boart of the right-hand console in thé cockpit. ~

Te wara o i of starter-generstor ICP-CT-12000BT  the &ire-t currenmt
U111 be #23 to thx augorafy sains from two storage batteries 15CUC-45 -:-pected s

iyl the guvirator. '

! yeoity of the siorage batteries is checked by mesns of integrating sapssve-
bour Mrn %CA,

Ber fHRnecting tix wire bundle of the ground D.C. power source provision $2 sade
Tor plry DUR-Z50MLK ‘Snstelled on the port side of the fuselage.

Sterijng o2 i« sngins from the ground power souvce 1s jperforsed througb switsh
box HA-§ 2ncluded 4ry the met of the ground power supply source.
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4o soon s¢ the ground powsr source 3s conmeoted to the alroraft =ains, the
;m. tatterios end the generstor beocme sutcastically discouneoted.

" St swifch instelled cn the horizontal elestric board of the right-hand
cqmio 48 Gipigned for cutting iz and cut the ground power sourse or the storage
uﬂ.ﬂm";oltun ip the alzoraft moips i3 checked with the sid of woltmeter B-1
installad on the instrument panel, i

‘Wor ohecking the 3osd current in the power supply unit provision 1s made for
a soaket to which sn axseter may be comnected.

fhe 4.C. power supply sources of the siroraft are as follows: gencrator CI0-8,
Series 11, inverter N0-1500BT-3R, dinverter NI0-750A, inverters N7-500L aud
U3-1251 and taverter MAT-1f.

Gensrator CP0-8, Ssries 11, 18 driven by the engime. It operstes in comjunc-
tiop with carbon-pile voltsge regulator PH-400B.

" lmverter NO-1500B1-38 operntes in conjunotion with ocontrol box KV-15008%,

Then the engins 18 inoperative the L.C.iground power scurce is used instesd of
generstor C10-8, Series II, which 3s conneoted to plug EHPA~200AK and the supply
eirouit is diaconnected froo the generator.

411 the inverters and gencrator (I0-8, -Series II, being 4.C. power sourcee
aro at tho seae time consumers of the D.C. mains voltasge through the excitation
oircuit.

The current consusers installed on the aircraft are a2 follows:

() engine starting and Eode control units; ’

() radlo snd radar equipsert;

(¢) sircraft arpasent;

¢3) fusl sycten;

(o) cookpit air tesperature control units;

() controller APFY-3B, Series II;

(g) tire-fighting equipment;

(b) heating devices of clock, Pitot-static tube, and storage betterten;

(1) warning ané $1luminatiog equipment;

(3) f13ght and navigation instruments;

(k) engine costrol instruments;

(1) puaping unit snd trizmaing effect electric mechsnise;

(2) eircuits of hydraulie and sir eystens, landing gear, wheel brakes, etc.

Zlectrio power fed from the power sources to consuzers is dietributed in the
pover istridution unit (Pig.3).

She design of the power dietribution unit is based on the principle of faeding
41790t ourrent to all tho oconsumers &t & time from the operating generstor through
1%s main busdar, dusbars Nos 1, 2, 3 and busbar 4 {emergemcy) of tho cockpit
elootrio bosrds (Sea Pig. 4).

The ofrouit 11llustrating distribution of D.C. power supply smong different
ocnswa2rs is presented in Pig.s.

Buster Ho.l inotalled on the 1eft-hand slectric bosrd, the midd)e doard of
the instruaent panel and on the right~hand horizontal slsotrio board as well as
busdars 4 of the right-hand front and rear slactric boards are the busbars shich
2a¢d 811 the consumers of privary importence. The electric snergy is continuocusly

fed to the consusars inspite of overlosds in the sircraft distridution circuit and
short end open oirouiting in the feeding and connecting lines.

50X1-HUM
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¥16.3. DIAGRAN OF PGTEA DISTRIDUTION UNIY
z =~ wait of coutsesors KN-304 ead KN.1053; 2 — besctet with foves Cil; 3 « differeatisl exversv-geerest reley ANP4HT;
,'mmda!ﬂ-!;i-‘mu" ibstion exit dusler; € piacle; 7 — eais ol ¢ TKABIRT
d TXASILAT; @ - stakilisiag waasformer TCAM; § ~ copacitor NEIT-180-1; 10 - tima lag hsses.
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fus continutty of power oupply 1s schisved by mesne of the soction-type bus-
Yare of ths soekpit elestric boards and by using cirouit breakers, typs 28P-60,
with fres disconsection ard juspers interconnecting dusbars & and busbar Foele
. Ths oupply circuit ensures selsctive pperation of the protective dévices in
ess0 of short eirouiting in the wapply iines snd normal distridution of loads in
qase of open circuiting in one or even two fecding uires.

Botes: 1. & feeding wire ic a wire running fron the maia distribution unit

or distridution unit busbar) to the circuit dreaker
t"::: A8P-6D, installed on the distridution board in the oockpit.

e e e Taa o conncotod acter carvust breaters, "
type ASF-60. .

The alterssting current s fed fron inverters N0-750A sna NO-1500B7-31,
gensrator CIO-8, S5ories 11, and from the ground A.C. source to the consumers
through the foeding wires and the dusbars made of EIIBR wire in the form of
Jusmpers and located 4n the radio box, and through the fuses, type Cll.

From inverter NT-500 the power 1e supplied through the feeding wires, juspers
and fuses contained in the aupply box of the fighter directionnl system, gyro
horisop and roll otabilization autopilot.

¥ros $nvertor [IAT-1% to the stand-by gyro horizon, as well s fros inverter
UT-1251 to gyro horizon ATA=1 the power 1s supplied direotly through the feeding
wires. The dimgran §llustrating the distridbution of the A.C. power supply to the
consumers is shown in Pigs 5,a and 5,b.

In sccordance with their function the current consumers sre arranged in groups.,

The electrical end oxygen equipment and flight instrusents serve the follewing
funotional groups:

(s) power supply group;

() engine operation and control group;

(o) oons and anti-surge shutters control group;

(¢) fuel supply group;

(¢) siroraft control group;

() take-off and 1snding means group;

(8) 1ighting equipaent group;

(h) heating equipzent group;

(1) f14ght and navigation equipzent group;

(1) arzanent group;

(k) redio equipment power supply group.
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Chapter I
BLICTRICAL ERIWORX
1. TYFB, CRO3S-SECTI(N, LAYING AND ATPACHMEET OF BIRES

$he eleotriocal metwork of ths sircraft s of a single-uwire type with the
negative pole being connected to the airoraft frasework whercar the positive pols
10 fed to units through insulsted wires.

The powar consuzers which are supplied through eleotricsl filters ¢l-110
ard &=37BT are connected to the gircraft mains by means of a two-wirs ciroult.

the eirorsft notwork is mainly cabled with BIIBAT ané NTA wires of various
oross-spotions: 0.5; 0.75; 1.0; 1.5; 2.5; 3.0; 4.0; 6.9; 8.8; 10.0; 13.0; 21.0;
70 sq.ua and with the UTEBT wire ¢f cross-ssctionss 0.5 0.75¢ 1.0 and
1.5 sq.on depanding on the ourrent consuned by units.

She BIBAY wires used 4n the pircraft metwork arc of three different colourss
2ed for the armanent systea; blue for the radio equipment und white for ths eleciris
systea. :

The UIBBT wire e used for internsl wiripg of the relay bozes and electric
boards.

the BIBATY wire 1o not heat-resiotant and therefors is ueed in the ereas with
sornsl ssbiant tesporsture.

the I8 wire 1s heat-resistart and used for wizing in areas with high asbient
touperature: in the vicinity of the engine and sfterduraer.

411 the wires are t1ed up into wire bundles using standard Iittings and pro-
tootive svans.

The wire bundles are laid s follows:

(2) the cockpift wire bundls and the cockpit oontrol system wire busdle are
$e1¢ behind the inrfirument panel and slong the cookpit sides bebind ths conscles;

) ths apper fuselage control systea wire bundle, the 33830 equipsent poser.
supply wire bundle, the cone control wire dundle, the fuselagé noso portien
{raghter directiona) system, gyro horizen and roll stadilisstion autcpilot) wire
bwndls, the fusslage port side wire bundls, the fuselage starboard wirs dusdle,
the lower fusslagze wire bundle, the power supply wire dunsles and the powsr wire
busdies of the ist, 2nd and Jrd groups of tanke snd so on sre 1sid ixn the nose
Portion of the fuselage;

(o) the main fuselage tall portion wire dunile snd tho fusslege tail porticn
€0utrol aysten wire tundle ars 1848 in the fusslege 31l portion exd 2is]

(2) the wire bundles of the uing 3esding edge portions (srmwsent und nevigs-
tion 23ghte) snd Ahe wire dunsles of the L.G. wells (flaps, landing 1ights,
extermal indloating 2ights and L.0. whasl eutomatio drakes) sre 1ald u ihe wing.
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he wire dunCles are ssteolied by wosns of steadsrd rigld sod flexitle fittings,

The gl sttachment sieneits (looks, clemps) axe secursd $o e siroreft
m, shile the flsxible siitoshment elsmexts serve for iutorcoznecting dsparste
vire bualles.

2. SIRE MAREINS

The sizersft slestrical netvork wires are marked to fucililats the jzstallation
end yesoval of tha eleotric esrvuit wires end to make ensier deteotion end slifiina-
$103 of trovbles $n thew. Tho wire markivg cozsists of letiers and figures inmsoribed
o2 » Sag stinchad to every cadle. A tag indicatess

1. ferninal numbor of the comseotor or unit 1o vhich the wire is to b» oconneot-
ob (for Sustsnoe 4).

2. ¥usdep of the unit $moluded $nte one of the squipsent groups {for imetance 55).

3. Oroup &eagmavion (for tostance ¥). For this purposs, the eleviricsl and
oxygen-equipnoat snd £1ight instruzents of the sircraft sre divided into 11 functionsl
Sroups.

Croup deaig-{ Desoription of ejuipzent included
nution wae : ‘Ynto groups

9 Fower 8istribution unit, power
supply eouroes

Engine units

Afroreft control units

Kleciiric sotuators

Check $nstrusents

Light: fndication snd f1lumination
syotemn

Instrunent heating equipaent

Flight and npavigation equipment

Rad1o squizment

Arnapant

Autopilot

4. Bleotrio 1ine nuaber which dopends on the quantity of wires eoming out of
the given unit (for instance 1).

5. Referunoe nuaber of the equipssnt (in the oirouit diagraa) whers the wire
8008 to {for instance 36P).

For sxezple, in our oase the wire tag should be designated:
A 551 - 362

3. COMNBCTION AXD DISTRIBUTION DEYICES
{CORNECTORS AND BLECTRIC BOAEDS)
d. Conneotors
R A ——

To faoilitate fnstallation and renoval of certain unite and
provicion 1a made on the siroraft for various conmectors.

Cannsotore gerve for coupling eleotric circuit sections and unite which do rot
Tequire dersetio sealing (relay Boxes, clestric boards of the left-hapg and right-
bend conaoles, the moss and tafl gortions of the fuselsge, the wing snd the fuselsge,
e%0.) as well as for passing the wires through the prezsurires oockpit walls,

wire bundles,

50X1-HUM
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Tne producticn ounneotors designed for coupling separste seotions of the
eleotrio cfrouit are installed by she Hanufacturing Plant and have figure pusbars.

fbe aloctrival and oxygen equipment and flying instrunents delivered by the
specislised planis have thoir own connectors for placing thes into the airoraft
suins and they ere marked (in the oiromit ¢ingraas) with the reference mubci' eor-
respording to the unit in the set of which they are inoluced. ’

B. Bleotrio Bosrds
She current oonsuners inntalled on the sircraft are provided with ofrcuit
breaksre and wenual ewitch controis. The protection and switobing devices are
pountad on different eleotrio boards of the left-hand end right-bazd consolos o
the cookpit and partislly on the instrument panel.

Eleotric Boards of Cockpit Right-Hand Console

¥azs of component
instplled on Type Purposo
sleofirio board

2 3 4

Pront Blectrio Board of Right-Hand Console

Circuit breaker |A3P-60 Brotection of oirouit end feeding of
power supply to busder No.2
Circuit breaker |A3C~5 Proteotion of cirouita and feeding of
power supply to relay (ref. ¥o. 20H) and
. fighter directionsl systes unite (KCH)
Cirouit dresker |&3C-5 Protection of cirouits and feeding of
pousr supply to relays {ref. Nos &#0H, AlH,
428 and 43H), to gyro horizon units (ATX)
snd to BY-53IF (ref. No. 12H)
Cirouit bresker Protestion of cirouits and feeding of
pover supply to umits of radio station
PCRY  sxd relay (xef. Bo. 9P)
Cirenit btreaker Proteotion of circuits and feeding of
power supply to trsnsponder filter (CPO)
Cirouit breaker 2roteotion of oirouits sad fsading of
power supply o automstic radio scupass
upits {APK)
Cirontt bresker Srotaction of circnits and feading of
' power supjly to pexkor recedver CNFIN),
. ralay (Mo o, 53?) and ¥-74
Cirouit bresksr Protection of elrcuits snd feoding of
) poacr aupply to sedxys (reZ. ¥os 270,
80ll, 0 ond $X) onb dolsers (ref.
| 509 118 oae 320)
Frotsotion of oirsuits sad fesdiag of
pover mupply to mpeoisd missile hamters
Frotsction of sivonits and Sesding of
pawar supply o sedays (xef. 8oo Hl,
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1 15m, 28, 28 w00 M, 20 tnbtemting
| sotiers Cxes. Sos 313 ez 18D .
" protestion of strcults asd ma(:: at
1 poser supply ) dndloating Jampa {red,
Boo A1 and 480) and tedévre-{ref.
o 1“ aat 2D asd fTeeding of
Azt 5 Protestion of circuits and Tesding
[ 3 hmhz’ 430-3 | o wergly to Fe1ey Pty
£11tex (ref. Yo, 41 and rold otadflfns-
| tson eutopsiot units (KA :
158 Feeling of powar supply 1o oontsotor
I 1 rer. 3o. 24Y) for cutting in HZ7T
, K-158 Feeding of yowsr supply to actuator .
g sriteh W00 (ref. Bo. 18Y) of srtificial fesl
opring-losdsd mechaniss

For tho yesoval of tho elestric board from the siroraft aud for guick discon-
pootica of 3t from the sircraft masine its wizo bundles sye provided with comnecters
Bos 62 sk 63. : ,

) £
Sezr Bleotric Board of Right-fiand Console

Circuit treskor &30-60 Proteotion of circuits and feefiug of
pover supply to bunbar No.D

Cirouit drosker 4305 Proteotion of circuits and foeding of
poser supply to 2IABL.2504 (ref. Wo, m),
end indicating lazp (rof, Wo. 16K)
Cirounit broaker 4303 Protection of eircuits snd feeding 8f
power cupply to hydraullc valve of Lhe
eoin alr brakes (ref. Ko. 32U) sns
brdrauiic valve of central sir brake
‘"Yo Ko, 3’“)

Circuls bresker ¥rotsotion of circuits und fecding of
power supply to hydraulic valve of Jandl¥
gozer (ret. #o. 36K) and hydraulic valve
of wing flaps (ref. No. &4¥)

Cirouit brosker . Proteotion of clvcuilu snd feeding of
pover supply to ding chute relsase and
dropping elestropneumstis valves (ref.
‘Bos 2N aut 29M)

Proteotion of oircuits and feeding of
gower supply to MAC-20K (ref. ¥o. 1),
indicating 1aups (ref. Koo 12C eng 13Ch
relay (raf. Ho. 2), wing nivigation
lights BAHO-2S (ref. Wos 19C snd 21C)
and ngvigstion lights ARD (ref. Fo. 20

Circuit breaker

50X1-HUM

Sanitized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9



o

Sanitized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9 I

2

4

- Cirouit brezker

Circuit bresker

Cirouit brecker

Cirouit breaker

Circuit breaker

Cirouit bresker

Cirouit breaker

Cirouit brosker

Cirouit breaker

Qirouit breaker

Girouit Lrssker

Cirouit Sreaker

Protection of circuits and foeding of
pomer supply to sockets {(ref., Nos 260
apd $5C) end oxygen equipment set heating
OW)) (ﬂ‘o ¥o. BT)

Protection of eircuits and feeding of
power supply to relays (ref. Nop AB0
and 49C) and landing 1ighta (ref. Hoe 430
and 44C)

Proteotion of circuite end feeding of
power supply to resistors, rheocntste and
inotrunest-1ighting lasps

Protection of circuits sad feoding of
porar supply to relays (ref. Fos 471
and 493), hyérsulic valve (ref. No. 45K),
eleotrohydraulic valve (rsf. ¥o. 34K)
and units YRA-2H

Protection of eircuits and fesding of
powar supply to drep-tank sttachtment locks
(ret. ¥o. 631) 2ad the corresponding
indicsting lazp (ref. ¥o. 59%)

Protection of cirouits snd feeding of
powor supply to units IPTBR=-45%

Protsotion of oircuits end fasding of
power supply to control unit of controller
AF/-3B  (rer. Wo. %)

Protoction of circuits and fecling of
power supply to control unit of controller
AV/-3B (ref. ¥o. 5¥) end controller
AWV-8B (ref. Wo. 10¥)

FProtestion of olrcuita and fscding of
pouay supply to windings of relay control-
1ing gkt pamed lamps, trimaing effect
seohanise and spsedobarograph

Protection of ofrousts end faeding of
pozer supply 3o relays (ref. Sios &IC
and 167), valve Pi-18% (rer. Wo. 1%)
a8 indioating lasps of light penel T-30J2

Protestion of cirouits axd fesding of
powsy eapply 80 holfers (ref. Sos 110
ant $21)

Protsotion of sireutic and 2asbing of

power supply 4o velay (raf. So. 46H), Sa-

Acmsmum(ﬂ! Tos 168 ang W)

avt holdere (ve2. Fos 11 sui 32D
Protection of siruuits and fevitag of
poner oupily to suSicating Imp fret,

luo.am asi Sooke (rv?. Soo 2 qut
| 2600 of scdeers (rof. Soo 190 ond 1D
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W%umummmmmmwm
sossely, ‘Pmmumwwmmwmmmmm
mmwmmmmamnumma.n.

Horissntal Board of Right-Hend Sonsode

P BI15K Conneoticn of Jensrstor 1o airorafs
1 oaine
4805 Protsoticn of circuiss and feoding of
) poser supply to KPR=SW (ref. ¥o. 433),
P-A00E (ref. No. 443) and CTD-B,
Szvies 21 (ref. Moo 503)
Suison Tasding of power supply to KA¢-13},
‘”“ $e. m
Sirouis brosker Protection of circulits sad feeding of
powar aupply to contactor (re?. Wo. &H)
to awitch on unit A9542 of 2nd tank group
(eervice)
Cizouit breakes Zroteotion of oirouite md\ﬂtdlu of
pover supply to contactor (retf. ¥o. 17U)
$0 switch on unit 495842 of 3rd tank group
and to corresponding indioating lazp
€irouit brogker : Froteotion of circufts and Yueding of
power supply to contactor (ref. No. 12¥)
to ewitoh on unit 49542 of 1st tank group
and $o corzesponding indicating lesp
Cizrcuit breaker Protection of circuits and feeding of
power supply to gyro traneaftter (ref.
Bo. 17H) of fighter directicnal systen
(ECH), 011 stabilizstion sutopilet (KAN)
snd radar station R-1K
Oirouit brsaker Brotection of oirouits and fseding of
pomsr supply to inverter HAT-18  (ref.
So. 27H) snd gyro tramssitter of gyro
borison (AI'1) (ref. RMos 17H smd 34H)
/2 Ciroult breaker  4230-3 Froteotlon of oirouits snd feeding of
gomsr supply to reley (ref. ¥o. 32P)
289 oleotric bosrd 4s 4zstalled on the hox-’.unm portion of the right-hand
svasole.
%9 remove the eleotzio board Srom the uimmt end disconncct §t fron the sir-
oraft maine, 415 wire buzdles are furaished with comnsotors ¥os 65 and 67.

x
A

50X1-HUM |
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Electric Boaxds of Cookpit Left-Hand Conaole

:ir.‘lo.“ Ducrtpt%ox‘: ng{n 18] 2ype
n oirouit | componen P Purpose
d1sgTen ouﬂzinetrio board

3 2 3 4
Kleotrio Board I

11 NH-20 Bwitqhing of copkpit Lesting

16% =10 Proseurized helnet heating control

213 5X 8vitohing of fast hosting of pressuris-
e8d helmet

160 fI318-20 Light intensity control suitch of
navigetion lights

S0 | lemp G157 I luninstion

%o provida roemovsl of the eleotrioc board from the siroraft snd Sts édisconnsc-
tion froa the aircraft mains ito wire bundle §8 furmished with connsctor Xo. &5.

Bleostric Boaxd 11

Switoh TH=15K Beat position control
Resistor Cl10~0.5-] Audto nignal volume contro}
=33 kil-

ohzs

lemp cu-37 l Nluaination

Blectric Boaxd 11T

Cirouit bresker | 43090 Proteciion of $a-flight engins restart- -
ing cirouit . :

Circutt breaker 436~15 Froteotion of engine sugmanted reting

losroust

171 Cirouit dreaker ABC-28 Protection of engine starting cirouis

2 | Cixoust vresker 180-10 Protsotion of 1.6, whoal sutomstio draky

relsass circuit

20 Cirouit btresker A80-5 Froteotion of £3ro fighting equipaent

frsult

1 |laep -3 Tiumination

%o provids resoval of the elsotric board from the siroraft aad its discomnsotien
from tho afrorsft mains the wirs bundic of the oleotrio bosxd ie Surmishod with oon-
asotor No. &R,

Risctric Boaxd IV

WX | deitoh 2B7-15% | Bestebing off engine sranking

5 | Push-tutton L | Stavting of eagime

51 |lswp Ci-37 lusinstion

%0 provids removal of tho elestric bdoard froa the siroraft ead its @icoonnention
froa the siroraft maizs,tbe wire bundlc of the sleotris bosrd 4s furnishod with con-
sotor Fo. 4.
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|

Hectric Board ¥

Bi=-15K Core control
MHT-15K anti-surge chr:tern eontyo)
=158 saitohing of 8 tomstic Or sanusi oons
cantrol i
Lezp C8-37 Illusinotion |

4. PROTBCTICK OP BLECTRIC CIRCUI?

Sue following types of cirouit breskers and safety fuscs nre uzed on the uir-
orsft as protective elensnis of the electric oircuits:

(a) ofrcuit breskers - types ASC and A3FY

(b) sofety fuses - types Ml and CG.

fhe oirouit breakers and sefety fuscs are placed in the circuits depending ca
the oircuit current intensity sud are parked in secordance asth their rated values.
Por uup1e3430-s, 43P-60, CNl=5, Hl=75, ¢tc.

5. BII‘N_:IU.NG EQUIPMENT
° A, Types of Sx¥itching Bquipaent

the ewitohing equipnent installed on the sircraft invludes:

(e) relaye, types SKE21IAY, THE22MAT, THES2MRT, THES:IAT, THESSNAY, THE24RATY
end TRE2GIULY §

(b) 1imst ewitohes, types BH2-140P, BH2-200P ana 1-802-BK2-141;

(o) microswitches, types X303, R701 end RA703;

(4) switohes, types NK-8, 2MIP-15K, MIP-15K, NMHP-15K, MAP-15K, N3MH-20,
BT8602014 end BT30602020 ¢

(o) switches, types BI~15K and 2MMIT-15K;

(#) contactora, typss WM-SOX, KM-100R, KM-40OR, KI-500R, KN-400R, THE-1201T,
IRE-S501AT and  THA-511AT

(g) push-buttoms, types 5K, 204K, 205K and 512.

The switching equipmont is mainly arranged in relay and ocontartor hoxes 82
®alil 8o on the eleotric boerds. The srrangement of boxen nnd elcotric boarde 3o
11lustrated in Pig. 6.

B. Relay and Contactor Roxes

4 relay box consiets of a bdase and s cover. Tho bsee houses different owitch-
irg end protective equipment. The wires ers made out and brought out of the bos
e§thor 88 2 wire bundle furniehsd with a conneotor or direotly through the connec:
for atteohsd to tho base wall.

The box baes or oover has e marking nsar the plece where a proteotive or
switohing devioo s instslled shioh indicates ths reference nuaber of the deyice
12 tho eircuit disgran and its purpose. )

s50x1-HUM |
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Wew of Prume a3 Vew of Fromes Yiew of Preme Mo d
Ans Sert §

Symbols: wmm Rolsy dexas X3 Llactric boards

Note: All frames wro shown as riewed ferwsrd

0.6, ARRARGERENT BIAGRAN OF RELAY, CONTACTOR mmmmmtgnm
1 « seilis oquismens fose sidl sety boe; 2 ~ signsiliag and ;12 - ‘-h.; I):. 7 84 -
tainp shicion siiey Bids § = Bl thaceie Saand of High
deewie buntd ot v

i Uit S lasuviont Habtiag 3
8 ~ SebbEIM Riby List: 9 — disning conisesar sad realoem

srmanent power sepply circsits; 20
B0tz 10 - ¢hdiok rorlig conerol sttty bon: 1] « prorenaing (IT.30811 oad swpplv A1, KATL

2 sad NCU.
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Beisching of starting ciroulto of
] toverter MP=500U to fued gyro
borizon (ATR)

Eaitohing of siurting circuits of
foverter NMT-500i and 36 v A.C. sup-
ply oircuits of fighiar directinnal
gysten units (KOW)

Suitohing of starting circuits of
tnverter NI3-S00il end 36 V A.C. zupply
oircuits of roll stabilization suto-
pilot units (KANl)

FProtection of supply cirouit of
fighter éircctionsl systes units
(HCH)

¥rotection of power zupply circujt
of fighter directional systea
units (KCH)

Protection of power supply oir-
ocuits of roll stabilization autopilot
units (KAN)

Chi=1 250 Protection of power supply circults
of roll stabilization autopilot
units (HAT)
Rolay THE261R Y 408 Switehing of circuits to change
Belay TRE26TAIY 418 over gyro horizan indicator (ATH)
Reley SHE240ATY 428 to gyro trensaitter of fighter di-
rectional systes (KCH) and roll
stabilization autopilot (KAN)
Belay THR12IRTY 431 Gwitching of starting circuits of
inverter NT=1250 (ref. Ro. 33H)
ho ox 1s jnatelled in s hatoh botween frases Nos 3 and 4, port dsde,
To provide removal of the box from the aj-craft and its discomnection from
the siroraft maina,the box i® furnished with conzectors Noo 79 and 80,

50X1-HUM
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Cone and Anti-Surge Shutters Control Bpx

Msme of cop-

nent in-
guded in
box

Bef. number
in eireuit
disgran

Rurpoge

Relay

Belay

The btox s inotslled between fracco Hos 7 and 8 §p

THES2NR?T

368

478

Switohing of Bupply circuite of
hrdroclectric valve Fa=184 4, open

enti-surge shutters during augnent.
ed rating ) ‘

Interlocking at Maoh 1.3%

the lower portion ¢f port side,

To provide removal of the box from the adrcruft and ite disconnection frog the

ajrcraft maing,the bex is furnished with oonnector Ho.

B8S.

Storage Battery Cut-In ond Ehange-Over Contactor Box

Nume of pom-
ponent fp-
cluded in
box

Type

Ref. nuaber
in circuit
dlagran

Purpose

Conteotor
Contsotor
Contactor

Contuotor

Ki-400
=400}
KIi-400

HI-400

193
263
273

83

Sxitehing of st storage battery
Suitching of 2ad storage dattery
Seitching of storuge batterjes
to 48 V while etarting the engine
Switching of storage batteriea
to 48 V while atarting the engine

%hs box %a installed between frames Nos 10 and 11 nlong the axis of aymzetry
in the lower front aooessories compartment.,

o provide removal of the bex fyom the aircraft and its dicconnection from the
ulx'cru"t @ains, its wire bundles are furnishod with two conneotors Noe 86 snd 83,

Cohtrel and Ignition Circuit Protection Box

Nane of com-
.jponent in-
tluded in
box

Type

Ref. puster
in circuit
8iagran

Purpese

Contastor

Rosintor

|
'l{'an

n-50X

() |

Conneotion of sarice resistor to
ignition oircuit while starting the
engina

Regulation of voltsge §n fguition
circuit while starting the sngine

Trotsotien of ignition cimeuit

Proteoticn of ignition cireust

Sanitized Copy Approved fr Release 2011/04/06 : CIA-RDP82-00038R001800220001-9
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Tho boa 9 nstalied betwecn frsmes Gios § asd § in the frout lower nesezzaries

oopazteent, port 8ils. :
® iy #0:’“' semovsl of $bs box from the sircraft snd its dizecnpectisn friz

the alreraft sains,its wire bundles sre fursished sith tw> cammectsrs For §2 ard 3,

Stczt;giigaatnetor ard Resistor Ecx -

Sa@s of cop-
penent dne
g

Ressstor

Ba?. nusher
in ciroult
¢isgeaa

“2ype Purpues

RBeduction ©f geperniur v
while geasrator steriing

Shunting Df starting resistor

Conn-ciian ¢f etariing resisies
to generator starting edrsult p
starting acde

C0-0.05 s108 | 5

Ki=-200X 373
Ri~200% 382

Contactor
Contactor

The box §s inatalled between frazmes Kos 13X end 14 im the lcower portlin o2

stardoard side.
%o provide renoval of the box from the aircraft and its discimrect:i:

the aircraft mains,the box wire bundle is Zurnished sith ccazecisr ho. L

.

Tl
>est .o

Puac and Resistor Box for Navigstion Light and Inetrusert ligktins

Eane of con-
ponent in-
eluded in

Bef. nuater
in eircuit
disgrax

Purpcse

box

Reaistor 17C
Fupe 20

Barigatior light corerai
Protectiqn of pavigeticr ilght
supply clirculss
Protectice 3¢ drezrumert l:.ghtizg
supply circuite
Puse Proteciion of corssie lighting
Supply circults
Beduc:ion of vsltage in susply
ciscuits of exergercy group fCETTN-
aent lighting
RBedustioz of woltege 'p ‘ustin-
B2t 1ighting gupply chrsuits
Reducticn of volzage in tonscle
. lighting supply cirsuiss
The dox 18 ipatalled ip the cockpit sear frame Eo. 11 zo the Tig
20 Frovide removal of the box from the alrcraft and i1ts disconne
ajrcraft maipa, tde box §s furnisbed with cormecter So. 55.

Tuse 53C

Resiotor MRBR-30-27

Bessster TIEP-25-11

ssistor R3BR~-25=11 62C

.
.

she st
p 2res tht

e =
-
B2

s
.4
(3

s

50X1-HUM 1 S

r
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Signalling and lonp Testing Relay Box

¥agme of coa-~
ponent $p-
cluded in
box

Type

Bef. nuaber
in circuit
8ingrua

Purpose

Relay
Relay

Belay

Relay

Relay

" Relay

Relay

Relay

Relay

THESGIIET
THESSIAT

TRES6NAT
THE21MATY

THE22MAY

THEATLT

THESINAT

THES3OAT

THESZIRT

24C

250

26C

9K

590

Bwitehing of laap testing
eircuits of 1ight panel T=10Y2

Suitehing of lamp testing
circuits of light panel T-10V2

Switching of lemp testing
eircuits of light penels T-1052
end T=-AY2

Toeding of power supply to
caasrs attachoent when firing
?ntton ie depreosed

Switching of L.C. extension posi~
[’ilon indicating circuits

~ S8xitching of overload signalling
eircuito while launching special
missiles .

Sejtching of external loads
oignalling circuits and disconnection
of boub position vignaliing oircuits

Saitching of BOCKET MISSILE 2KRO
PO3ITION and TACTICAL DROP lamps
testing cirouite

Copnection of bomd release
circuito

The box 45 $nstalled 1 the cookpit besreen fremes Wos § and 7, starboard.
%o provide removal of the box froa the aircraft and its disconnecticn from

the sircraft moins,the box is furnished with comnectors Eos 26, 27 end 28.

ne Hode Cogtrol Rels,

Uane gf ‘::-
psnen

cluded in
hox

n eircuit
Siagran

ef. auaber

Purpooe

$

Raday

Relny

Relay

Soitching of deisy circuits,

{ cutting off afterburner f1sl wben
1 attestusner de [ 44

Seitching of circuits, zetting

1 30t nozals 2ispy in saxisun posi-
1300 after starting the engine

Smitohing of eircuits, sertisg

{308 nozzie fiape $n sugsentid posi-
1 00 while stazting the exgine
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3 1 » 4
11200 | o |  switonisg ef processing bux
T2 gontrod sirouiis

Suit ? ufterburner fusel
Belay SHRSZNT 7 Switehing o
an oontrel sicuits :
fhe box s installed between Srzmes Nos 134 aad 18 in !m starboars Jower
portion. !
%o provids removal of the box froa the siroraft and “‘2’ @iseonnection from
tho sircraft meins,the box is furnished with compeotor Ko. fi13.

Btarboard Rslay Bax

Esf. pumber|
i oironit  Purpose

8isgren

113 Interloaking of starting circuit
of starter-generstor TGP-CT-1200087
when ground supply is connected
143 Connection of supply circuite
of major power contusers when
poverful scurce i on

Protection of relay XMP-~400T
and voltsge regulator PYP-82,
when applisd voltage is 48 V, f.e.
‘when storage batteyies ere connect-
ed ip series
Relay SHEMAT Interlou:hng of ground supply
souroe during starting
Relsy THES2IORT Seitehing of electropneumatic
valve desigred for releasing mose
whool whenimzdn rignt wheel is releatd
Reley THES 2TAT s Engagenqut of electrepnoumatic
" wnlve designed Tor relessing noss wbec
whon malin Jeft wheol 35 relcased
Rolny THBS3MT 150 Smitohing of L.C. position
external Sridicating lights
Belsy TREAMMAY 46C - Comnection of mujor power cop-
suneyrs whey generator is on or shen
ground supply scuroe is comnected

Relsy TRE12118T 48C Svitching of landing 1ight
Roley THESSTULT L1 contrel cirouits

Relay SKEZ2MA? 127 Conpection of storage battery
beating circuit

Bslay THRE21A? 951 Switohing of supply circuits of
OVERLOAD O relay winding

¥he box is installed bstween franes ¥os 12 snd 1), starboard side.

LM—-IM .
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fo provide reasoval of the box froz the aircraft and itp disconnection fron the
aircraft mains, its wire bundles are furnished with three copnectors Hos i, 12

&nd 108.

Badio Fquipcent Pute ond Belay Box

Kage Of con- Bef. musber
B n in circuit
gox fisgran

H A 5

Reajstor 463 Voltage oontrol of genera-
tor CT0-8, Series IJ
Switoh Switobing of circuits for
zeaauring vfpltase in genera-
tor Cr0-8, S8eriea 11 and izverters
[0-750A anad 10-150087--30
Resistor ¥oltage sontrol of inverter
[10~1500BT-3H

Protectipn of transformer
supply cirouit, 115/36 ¥

Starting of inverter [i0-7504
fron cone and connection of i.C.
supply circuits of controllable
cone oystaa

Protection of supply circuits of
controlinble cone aysten

Protection of supply circuit of
thyratron dbreaker [IT-5GH

Protection of supply circuit of
clectronic gsplitier HC-2UC

Starting of ipverter [0-7504
from rasdio station FCHV=-5 and
switobing of supply olrcuits of
Taéio stotion FORL-5

Protecticn of eupply circuits of
refio station FOEY-5

Switching of supply circuite of
gadar station

Starting of ioverter NO-7504
fxom autosatio radio oozpase
(A¥6~10)

Froteoticn of supply circuit of
gutosatio redlo vonpass (APR-10)

Frotecticn of supply oircuit of
socket K34

Starting iof inverter TO=7504
vbile switshing s elsctronio aapli-
| tser NO-26C

150X 1-HUM

T
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$

Buergengy starting of iaver
10-150081-81 and switching of
radar siation emergency sut-off .
cireuits

Protection of supply eiztuilt
of sarker xecelver (MPE) asd ragie
altizeter (FEY)

Starting of inverter NO-7504
fros marker receiver (NPN) and
radic sltigster (PBY)

Starting of inverter N0-1500B1-3
from rader ‘station

Check of voltage in inver-
ters N10~7504 and [10-1300BT-37
end gonerator CI0-8, Series Il

Protection of radar statien
supply circuits

Switohing over of radar static
supply circuiis in emergency mode

Protection ¢f radar station
supply circuits

Switching of supply circuits of
launcher {AIV)

Fuss Cn-5 Protection of supply circuits of
. lsuncher (ANY)

Relay THEVIA? Switching of A.C., 115 V supply
oircuit to port side special
nissile while starboard one deparit

Ths box 18 installed between frames Hos 5 and 6 near the sxis of symnetry,
poert s8ids, lover portion.

%o provide removsl of the box from the sircraft and ites discomncotion from th
sircraft mains,its wirz bundle is furnished with cosnector Ko. 76.

Proouamﬁ Box

¥rae of ooz

Ref. punber
gmg; i:- in circuit Purpoge
box diagras

2 ] 5

Britch 121 Switohing of ground check

efrcuit of oxygen supply
Switching of supply cirouit ¢f
slectrozagnetic dusp valve
Switching of engive processiss
elrouit

Bwitoh

Seitoh

SECRET

[50X1-HUM

i
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4

5

Relay

Switch

Relay !5

Switoh

Tbs box 15 dnotalled between frames Hos 14 end 35, port side, lowsr portios.

-10

THESINT

Br-15K

TKE210XT

Br-15K

233

a1

) |

6y

72h

82}
B3k

Protection of ignition indicat-
ipg cirouit aad slectromagnet Aup~
ply circult of carburettor valve b 6 O

Protection of igmitiem oo}
supply circeit of msin costusticn
ehander

Protection of ignition oogd
supply eirouit of eain combustinn
chanber

Pieconnection of sileron bosster
frea booster: hydraulio systes

Pizoonneotion of starting fuel
supply uln shile proceasing the
engine

Power supply to s1t1%udo cor-
rection valve (ref. s, B5K)

Pousr eupply fo oltitude correo~
tion valve (vef. ¥o. B5X) en 4be
ground

%o provide removal of the box Irou the siroraft and i4e 8isconneotion fzou
the sircrsft msins, $ts wire bundles ares furnished with two opmneotors Hos 10%

and 20).

Contactor tinlg

iﬂo”

&
$

Purposs

R-501
=501

K508

B-1008

&
¥ |

thi
4y

Sritohing of puwp of 2u8 grouy
o tapke
Sritching of Foup of 1ot gYOoQY
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Sustebing of supply circults of
1 majer poser consumers shen powsrtul
{ supply souree S8 sonnected
Seitohing of supply elronita of
usjor power coasumers when yowerful
supply source 13 conpoeted
Switebing of rocket misaile
3sunching circults - B
Intarlooking of speossl mimsile R
and vocket sissile Juunching oirculis
with respect to mose 1.G.
Interlocking of exiernal loazds
1sunching circuits with respect to -
eain L.C. when major power consuscrs
are connected
8071 Switching of external lecads
launching circuits
Rolay TREAMT a1 Disconnection of no-pressure-in-
bocater-bydraulic-system indicating
ecircuit

She Sox 490 dnotalled o the laft-hand upper elzetric board of the imotrumwent,
%0 provide resoval of tho box froms the aircraft and ita discomnection fros
the airorsft saina,its wizo bundles are fursished with three plug connectors Bos 29,
30 and J2.

Contaotor Unit

Bame of com~-

Bef. nusber
punest 1o n otroutt Purpose
oz iagran

Contactor THRSOIN® [ Switching of A.C. consumers from

generstor C10-8, Serjes 11 to

ground power source
Coutaogor TIRSIIRT 493 Suitching of A.C. ground power

supply

The contector unit is instslled in the pomer distritution unit betscen
Srezes Hos 12 and 13, port side.
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Fus? Bax on Right-Hang vungole

Sass of com-
poniat in-
eluled i3

L T

Be?. xumber
in circuit

dagran

Purpose

Push=-button

.h;n

Fuse

Pusd-tatses

RE

1

(13

1

- &3P

Feoding of pover eupply to ralay
(ret. No. 16Y) ené to valve Ti-188
(ret. %o, 17¥)

Frotectivn of supply elreuit of

left-tand console fmstyument 1ipht-

ing
Protestion of 8upply eircuit of

right-hand qomsole fnstrusent lighting

Protecticn of 8uzply edrcuit of
instrusent punel lighting

Protection of eircuit foeding
lnetrument pipel lightirg

Poebing of puwer eupply to relsy
(ro?. Bo. 121) ead to eatyng o7
cover of storage tottery (re?,
Fo. 137)

Frutecticn of Supsly efpeutt of
Tar ataticn units (P-1X)

Frotection 92 supply cireuit «f
Tedar station uaits (p.IX)

Sizulaticn of &-1.3%

4 toz e iretalled o the vertical portics ©7 tie right<bard conscle.

L4

0 provite removel o2 tie tox frus the irersft apd §ta 8iscensession from the
S1rcrsls 3alza, 118 vire Sxmdle 19 Currtebed oith eenrestor Bu. €5,

Aztomatis m&hhy 3oz 22r lavorlivy Sracisl Eiesiles

it ©2 cop-
¥iveas -
tinded s
Ltz

82, omater
22 clysult
Llagren

Furpsce
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Chepter 112
ELECTRICAL SYSTRUS

1. PORBR SUPPLY SYSTEM
General

The power supply system 4o deaigned to feszd direct and altermating currsst ¢o
tho corsumers installed in tho afrcraft. The operstion of siroraft power system i
porformed by the eleotric devices 1isted in the Tuble beloe.

Wod

Rzt. guaber
in eirouit
d1ogran

Descripticn

Type

Gty

Installation
place

1

2

b

4

s

5

13

A

Starter-genc~
rator ’

Differentinl
reverse-ourrent
relay

Voltsge
regulstor

Asuztoer shuni

Capsottor

PCR-CT~ 1200087

RiP-100%

3 P
| { e

Rgine, fremes Hoa 26 -
to 28
Power istrivution

1 wnit, Srazes Wos 11 and

12, port side

Fueslage, Srsnes
Bos 12 szd 13, #terdoard
s8ide

Poser fiatribution
unlt, fzemes ¥os IR
and 1), part 41de

Fonar Sistributicn
unis, frames Fos 12
and 13; port »ide and

i | grames Bos 22 and 38,
{ stsrbonrd side, wpper
- | portien

Fower Sistribution

1 usit,Trases Sos 12

ash 13, pord mife

fisiridution
Tos 11

» Pt wide

[}
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| Borisontal eleotris ey
| o oockpit right-tang oq.
‘sole .
| ¥rsaea Bos 75 o 30,
|Jomer acosssonies compast..
. ‘ment
Relay Ralay box, frames Wog 3y
aud 13, starboard sige
Plug of A.C. lover accessories coapass.
geoved eupply wirs ‘went, Zrazes Eos 10 ang n,
bundle connoctor. jalong the axis of sysnetpy
ug of 2.0, .. ¥romes Moo 12 ead 13,
grouzd supply wire Huselsge, port eide
tundle corneotor . :
BATTIRY: ATRCRAP? A Horizontal portion of
CROUXD switeh ’ cockpit right-hand censole

8ockst Power distridution vadt,
fruzes Beos 12 ond 13, poxt
Bide
Voltzstar Right-hand portion of
dnstruzent panel
Balay Relay box, left-h.:id
upper slectric board of
dustrument panel
Relay Relsy box, frames Kos 12
8nd 13, starboard side
Contaotor Contactor box, fraes
Hos 10 aad 11, loser
&coeseories compartscnt
Extension ro~ Horlzontal electric baard
aistor ©f right-hond console
Contactoy Contactor box, frases
Hos 10 end 11, lower
doccesories compartsent
Contactor boz, frases
Bos 10 2nd 11, lower
Bcoessories compartaent
Contactor box, fremes
#0s 10 and 11, loser
agcessories cospartsant
Ground equipsent

Centaotor

Contaotor

8witoh box of K6
gxround power 2upply
sources

Overloed oircnis 430-14,

Prases ¥os 13 and 1IN,
bresker Serier 113

lower portion, aleng the
axis of sypmetry

s

50X 1-HUM
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§

Pover distribution uait,
port side, fraace ¥on 12
sad 13

Reley dox, left-hand
upper olectric board of
instyuacot panel

Puseloge, port side,
fraaes Bos 11 and 12,
lowaz portion

Power distridution unit,
Srames ¥oo 11 angd 12, port
aide
Contactor Starting contactor and
Tesister box, frames Koz 34
end ;4, starboard sids,

:| 1ower portion

Contactoer 8terting contactor and
vesistor box, frames

Hco 134 snd 14, storboard
&ide, lower portion

Poyer diatridution unit,
frsaes Nos 1) and 12, port
side
Indfostor ! #iddle bosrd of fnstru-
syt panel
shunt (BHC) lower socesscries comparts
ment, frazes Eos 8 spd 9,
along the sxia of symaeiry

Power distribution unit,
frames Sos 12 and 13, port
nide

degessories compartmest,
frages Jo» 14 to 16, ster-
3card 61de, upper porticn
VYoltage Accessories cogpartnant,
regulator fresss Sos 14 to 16, otar-
board asde, upper perticn
Cirouit dresken Borisontal elestric board
of rl;ght-hu console
Extansion Te- Bo)sy box, freses Hoz §

thtcr end ;. port sids, lower
' pertion
Byitch Pelay box, frdues ¥os 9
{as8 &, part side, lover
gorsicn
Contsotor | Pover 8istridution unit,

' freaes Foa 12 and 13, port
siés :

50X 1-HUM|
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Power Bistridbution wuuit,
fwanes Xos 32 and 13, pors .
qaide
2 | Engine, framss Sos 26
{120 20, sturbourd wide,

1 demay posrtion
1 Belay box, frsuee Boe 22
and 1), starboord side ;
lower accescories seapary.
wcnt, frames ¥os 8 Yo 30
socessories comparinont,
Sranes ¥os § and 6, star-
board side
Control dax Accessories ecomparinent,
: Lrunes ¥oa 5 and 6, port
side
Pase Acoesgories compartument,
: frazes ¥os 5 and 6, port
side
Power distridbution unit,
franes ¥on 12 and 13, port
sid2 .
Power dintributior unit,
frames Hos 12 and 13, port
‘jside
Relay and fuse dox, upper
accegsories coapariment,
frapes oo 5 and 6, pors
aide
02-5001 Upper sccensorses compart-
went, frames Nos 3 end &,
starboard aside
&R Imvorter Bir-18 1 Cockpit, frames Nos 10
' and 11, starboard eide

8 e2in ccaponents of the power supply snd distridution aysten are arrapged 8¢
shown 4n ¥ig. 7.

Metlwn{ Cironit Comnaoting D.C. Fower Supply Sources $0 Aircraft Mains

Ia 812 cases whan the power 43 not fed from starter-generstor TCR-CI-1200081
the aqumt eains pay be supplied efther from the ground source or froam the sir-
doras storoge batieries.

ASter b9 ergiro 48 sitarted and the stazrter-gensrator starts to operate in
the genersting wode the sireraft mains is 204 froa the main power oupply socurce -
otarter-generhtor POR-07-1200037,

mm . 8ouree 48 conneoted to the miroraft zains by mesns of ko
#lug and acoket of connsotor NFA-250WIK (ret. ¥o. 133) through box ifflA=6
{rof. Fo. 803) 1moluded into the eet of ground supply sources; the box gopiil.s

'

3
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et Lt e baein wazans

Cealrel epuipment

Gansraters

o 1 S : - Note:
&5 %b - ‘ inslniiniion are: shown in the- dilopgtion
Baw i o flight
Framps Kos 134 and id

e R L
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putor S3wd: ¥o. 186) the poaitive woltags 45 45plied 40 the atoltngs
Buadian st Hos 243, 961, 460) Sanigned Ser tatardonking the ground power

 ¥ho zeiay (ref. Ko. 119) speraten and dto oputacts 3-2 break the etroutt oon-
peciing hei genarstor with the 8ifferentia) reverss-current Sulay Gret. ¥o. 28)
through the switch (ref. ¥o. 93) thus discomnecting the genarator Trom he atverast
matns. :

Contaots 5-4 and 8-7 of the reley (ref. Wo. 113) apen 4he supply ciroutts of
the ‘contactor windings (reZ. Wos 263 and 193). Tho comtaotors (vef. ¥os 269
and 193) release thedr contacts and dieconuect the storage fWuiu (vo2. Bo. 103)
frog the mains power distridution wnit busbsr. At the same tiss contacts 8-9 of
the relay (get. ¥o. 119) cloae the negative cirsuit of comtsstors and I, of

the box (ref. ¥o. 803). Ccntactors K5 and x6 operate, elnse’thalr coutiets and
cunneot the ground power sources (in paraliel) to the mains distribution unit bus-
bar (one source directly to the busbar and the other one,through contacts 2-1 of

the contactor {ref. Fo. 27%),

The relay (ref. Wo. 26]) operates and ite contacts 1-2 deenergize the wind-
irg of the rclay (zef. No. 27R) which is designed for switching over the supply
ciroult of the ignition units while starting the engine (the gnition coils enmd
electropagnetic valves of the engine) from one siorage bntte#y Ro.1 to two seriep-
congected batteries No. 1 and Ko. 2 (ref. ¥o. 103). %This ia %bo- the $gnition
units ure fed when the engine 15 mtarted only from one storsge dattery No. 1.

The relay (ref. No. 460) operates and its contacts 3-2 éconnect the relays
(ref. Hos 173, 183, 833) engaging the major power consumers. )

Bote: The major power consumers on the ajrcraft are as follown: the radar sts-
§ tion,pumg of 1ot group of tauks (unit 49542), gederator C
Series 11, heating and filament eircuits of rocket miasiles P—ic snd
Jounching cirguits. Thus, when the ground supply is employed,box KilA-5
ref. No. 303) and the {m-rlocklng relays of the ground powcr source
ef. Hos 113, 260 and 46C) ensurc:

(8) conncotion of the ground power source to the aircraft maine;

(b) sipultaneous disconnection of the sirborne storage batieries and gemera-
tor from the alrcraft mains; .

(c) connection of the major power consurers;

(4) eppiication of power supply to the engine ignition systex when the
sngine is otarted from one storage battery;

() hrnsnbluty of comnection of the ground power supply sources of wrong
polarity.

While starting the engine for 4.1 sec. the positive voltsge ia fed to the
winding of the relay (ref. No. 513) and to the winding of thé contsctor (ref.
Bo. 373). The reloy (ref. ®o. 513) cperetes and its contects 3-2 prepare the
efrcuit awitching-over of the ground power sources fronm 24 to 4B V,

The contactor (ref. No. 273) oparates 7.1 sec. later ani feeds the Yoltmgs
drained by the alrcraft mains frop the ground power sourse (vontactor K in
box KlA«6 48 on) to the winding of contactors K and - Hl; i bgz KlA~§  through
contacts 1-] of the contactor (ref. Fo. Z73) and thrcugh contacts 3-2 of the ralay
(ref. ¥o. 513). comtsctors KIIJ and 1615 operate and close their contasuts 142.

Sanitized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9 §
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fhe ground poser sources arc comnected in serles fo the aircraft :;ain:f (&8 v),

Airborpe storage battories 15CHC-45 (ref. Wo. 103) sre connected'to and dip-
connected from the sireraft mains by means of the BATPERY: ATRCRAFT - GHOUND
eviteh (vef. Ho. 143) asd the contactors (ref. Nos 193 and 263).

When the BATTERY: AIBCRAPT - GROURD switoh (ref. No. 143) is turned on,
the nepﬁu woltage 18 fed from storage battery Mo. 2 (ng- Fo. 103) to the ®ind-
ing of the contactor (ref. Ho. 263) through contacts 5-4 of the relay (rer.

Jo. 1413). The contsctor (ref. Mo. 263) operates, closes fts contncts and feeds
the positive voltage from storage battery Ko. 2 to the povqr distribution unit pys..
tar through contsots 2-1 of the comtactor (ref. No. 273). ;

At the seme tinme the negative voltage is nlso fed to the winding of tue cos-
taotor (ref. No. 193) through contacts B-7 of the relny (nef. No. 113). The cop-
taotor (vef. Wo. 193) operates, closes its contacts und Teeds the positive voltage
fron storage bsttery ¥o. 1 to the busbar of the power distribution unit.

Airborne storage batteries Ho. 1 and Ho. 2 are connected in parallel #ith the
siroraft sains (28 V).

When the engine is started sutononously (from the airborne storage batterics)
the datteries are switched over from the parallel to uerieq conpection by peans
o2 contactors KI-400% (ref. Hos 273 and 283) to obteinm the voltage of 48 V.

Zhis voltage 1a applied only to the starter-generator while the sireraft paips
"is fed only from ono mtorsge battery No. 1 (ref. ¥o. 103).

Sterter-generator FCP-CT-12000BT (ref. Ko. 13)  is coamected to the atreraft
Bains through differentisl reversc-uurrent relay BNP-400T (ref. Bo. 23) sfter
the engine s started.

Then the generator (ref. No. 13) starts to operate the positive voltage ds

- 28 from the gemerator $o the differential reverse-current relay shrough the wires
paszed through the hole in the stabilizing transformer.

& soon as generator owitch 87K (ref. Wo. 93) s closed,relay THE-1P2LT
in the differential reverse-ourrent relsy sperates and its tontects feed the
voltage to the winding and the comtacts of relay 1'!{5-21037; as well as to the
winding and the contacts of the differentiel control relay..

- When the gensrator voliage exceeds the voltage in.the &ains by 0.3-0,7 V,the
current in the shunt winding of the differentia) relay establishes a sagnetic flxx
in the &p directed in sccordance with the fiux of the permancnt megnets.

The relay contacts besome closed and the positive voltage 15 applied to ths
winding of the differentisl reverse-currcat Telay contgetor; The contactor contssts
bscoae closed aund the gonerstor $s connccted to the aircraft sains.

. 4t the moment the contactor contacts bacome ¢losed, interneaiste signalling
reley SRE~22IAT and additional voltage relay THE-210AT cpgrate. Contacts 1-2 of
silay m-aan discomnect the shunt winding of the 83fferéntial contyol relny g

- $zom the BATTERY terminal and ito ooitacts 2-3 connect the #inding to the pazitive I8
tarnizal of starter-generator TOR-CT-120008%5 contaots 4-5 idinconnect the CEMERA- |
¥R GPP 290 pllot lamp snd contacts 5-6 conuest through fuss C-5 the melsy
sngsging wajor power consumers 1u generating aocge (ref. ¥en:173, 183, B39 and
Tolayo in box EPABIN, ref. No. 483), - ‘

Weltage relay THB-2100T operates ans conmects the winding of the power ooe-
tector arter ita operstton through holding ressstor B (MBB-7.80-1), :

The contactor connects the generstor o the sireraft naing through the shust
of smaster B-2, ' : ’

250X 1-HUME
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em 35 v

it the power cebles yunning from the gezerator to tha ﬂmﬂtb‘tiﬂimmtg-
curroat Telay become open, the current will flow through ' e #inding of the 4ig-
farontial costrol relay ond estoblish o megaetio flux 4o the epposite diresticen to
the fiux bf the permancnt magnets, o

the ponteots of the d1fferential relay become cpen and deauergize the gontace -
tor vlading. In this cesc the winding of reloy THE-22AY Ua the difforensisd re-
verse-purrent yeley will become alao deenergived ond ¢the relay cute cut the B2jor
govsr conoupers (outs out the relayc ref. Hos 173, 183, 339 and the relsy 4n the
box ref. Bo. 483) and cuts in the GENERATOR OFP pilot lamp on the 1ght paped.

I¢ the voltage in the generator becomes less than that of the aireraft mains,
s reverse current §5 induced §n the series winding of the polarieed relay under
the sction of which the polarized relay operates and dcemergizes the winding of
the pewer contactor sad then relsy TKE-Z2{IRT in the differential reverse-surrest
relay (vef. Ho. 23). The chbntactor contects return to the initial poattion (beconme
cpen) and d4sconnect the generator from the aircraft mains.

Contaots 4-5 of relsy THE~22HAT cut in the cmg.nnon OF? zod pilot lump on
tho light panel (ref. Ho. 10C) ond take the power sgpply from the windings of the
relays (ref. Hoz 173, 183  ona 833) end relsy B; f(in tke box ref. Ho. 433) con-
ascting the wajor power consumers. )

The raverse current that disconnects the generator is equal to 15 - 35 4 and
the generator voitage ot this noment should be not in excese of 8 V,

%o keep the generstor voltage at the constant level and to dasp the ozcille-
4ions when the load or motor specd 15 changed, provision is mnds for voliage regu-
Iator BI-B2 (ref. Ho. 33) and stabilicing traosformer TC-9H (ref. ¥o. 73).

The voltage regulator is provided =ith sn elcctromagnet, o sarbon pile and an
edjusting rheostat.

fhe carbon pile is placed in the circult of the generator excitaticn shunt
winding end changes its resistance in inverse proporticn to the pressure bulls up
by the electric magnet.

The electrozagret hns four windings: working (11), correcting (12), tenpers-
ture cozpenseting (13) and parallel (1,): the last one is not used sboard the alr-
craft.

For wanual control of the generator voltage within the range of 25 to 30 ¥
extension resistor BC-20 (ref. Ho. 253) 4o connected $o voltage regulater FY/T=Bi
An increase in the generator voitoge couses en increzse of cusrent in the
eleotrozagnet windings of the carbon-pile regulstor and roduction of preseura o2

the carben pile.

An facrease in the pile resistance cauaes & reduction of current iz the gepe-
vator exeitation shunt winding and therefore o reduction of volinge drop in 1t.

Transformesr TC~9H is 2 current end voltage transformer sisullanecusly.

The traneformer has three windings but 4t hss no poser current windéing shess
fumction 18 performed by powor wires passing through the hole in the transformer.

The primary parallcl winding is connected in poarsllel mith the geserster exel-
tation vinding. The secondary winding is connected in series with ths working wind-
ing of ths voltage regulator electromagnet. The e.@.f. induced in it as & result
of 2 change of current in thet or the other primary winding previnis the current
fzea obanging in the working winding of the carbon voltage regulatar electyosagoet.

%he equalining winaing is designed for parallel operatics of ceversl gemera-
tera (42 not used on this type of sircrart).

SECRET
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€nhe tranaformer s employed shen the generator modes are changed (& chanpe g

the epeed or lcad).

The trensforzer scrves the purpose of dazpin
e fluctuations of the generator 12ad curront wnich

1tage regulstor orasture und the ecn-

g autczutic ascillations eavred t,

the voltage fluctustions and th
are accempanied by sheTp schattera®™ of the vo
tactor of the differentisl reverse-current relay.

Abrupt changes in the generator voltage cause rctpecﬁivc chutiges in the
vyoltage spd current of the generator czeitotion winding. &olzasi chnneea Touult
in the e.p.f. induced in the secondary winding of transfermer TO-8Y which affcete
the current ip the working winding of the voltupe regulutor. The e.n.f. donediately
reduces or inerenses the ctrength of the electremagnet thus dazping the occillztfcs;
of the regulator armature.

Abrupt changes in the generator Y0a3d current also fnducc the e.r.f. in the
accondary winding.

Eadio ipterference of the equipment is reduced by ceans of two capuci-
tors HEIT-160-4 (ref. Fo. 63).

90 peasure the current consumption in the generator node provislon {5 cade
for the socket (ref. MHo. 153) comnected to shunt Li-2 and the voltage in the
circult i indicated by voltmeter B-1 (ref. Ho. 163). The voltzeter circuit fs
protected with s fuse (ref. Fo. 83).

A.C. Supply Circuit

Generator CP0-8, Series 11 (ref. Fo. 503) feeds the A.C. voltege of 115 ¥
st » wobbling frequency frem 400 to 900 c.p.s. to the follewring consuumers:

() radar station;

(b) rocket niesiles P-3C. .

Inverter NO-7504 (ref. Ho. 523) feeds the A.C. voltage of 115 V a1 the
irequency of 400 c.p.s. to the fellewing consuuers:

(a) o011 pressure geuge transformer JU-ET}

(b} foniration fire wsrning unit RO-ZMC;

(c) thyratron interrupter I7-56U of flosmeter PIC-164-44

{8) automstic radioc compoes APH-10}

{e) serker radio receiver UPI-5611;

() trapsforzer of unit BYE-2h of the elr intake cone control systes;

{g) radio stotion PCHY

(r) radlo sitimeter Pi-Vi,

Inverter HO=1500B3~38 (ref. Bo. 533) in the caln mode feeds the A.C. voltage
of 115 V at the frequens' of 400 c.p.s, %o radar station P13,

Ia the emergeacy mode, t.¢. when main inverter MO=7500 (ref. Zo. 57} s
defective,ull the conouzers ere fed from taverter HO-1500BT-3H (rer. wo. 539
%0 guitch them from Jmverter HO=7504 (vef. Bo. 523) to inverter NO~150GHT-3Y
it 5 necessary to turn on the EBERG, SWITCH-OVER OP IRVERTEBS circuit breaker
(rcf. ’90 7?)-

The grownd supply of single-ghune current at the yelzage of 114 ¥, 460 copede
18 appited through contacter THE-SO1NT (rof. Ho. 482) wher tho sockét of comnecs
tor BFA-200RK (ref. No. 123) of the A.C. ground supply 45 coupled. In thies case
the supply ciroult from gemevater CTO-8 42 brokew by contsotor THE-SI1AT
‘r“o Bo. ﬁgs)-
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&.C. oR¥RE. ¢ GROUHD §.C. SUPPLY ﬂlxauit‘t Speaker ﬁa’% {eet. ‘a.fh m) =
«he right~hapd herizontsl conacle eervas fur durming ¢p e 4.0, geneswbor or the
4.0. groend power starce. B

1avepser T-5000_ (xef. ¥o. 58) feeds thuse-phase cwrent st 2he veltegs of
36 ¥, 300 p.p.s. tO he tighter irections] systen K0H, gyro horicom AT2=1 mng
single-sxis 201l stabilizotion sutopilet KiR-2, .

fovertera NIO-7504; [0-150087-38 and JB-50CA sre started uutomatically as
goor 85 Bny of the cansusmer siroult breskers 4s turned on.

Invarter TAl=1% (vef. ¥o. 27H) feods threc-phase current st the voltage of
36 v, 400 6.p.8. to the stond-by gyro horison JA-200. ,

¥e inverter s storted by turning on AA-200. GYRO TRAHSN. CACINS VM, Rall
circuit bresker ASC-5 (ref. Ho. 164) inotslled ca the rigbt-hand horizontal
elepsric bosrd.

Inverter I8-1251 (ref. Bo. 93H) fcads three-phass survent ot ths voltags of
36 ¥ 4.C., 400 o.p.c. t0 gyro horizon Al'E=1,

sne inverter is started by feoding the power supply to terzinal 2 of tbe in-
verter connector through fuse 10 (ret. ¥o. 45H) snd clesed contocte 2-3 of
the relay (ref. Ko. 43H). The xeday (ref. ¥o. 430) operstes after oircuit
prester A3C-10 (ref. THo. 3¢H) s gurned om. :

2. RAGINE STARTIRC SYSTRM, CRAKYIHG AKD PROCESSING
Eioneral

%he engine starting systen i denigped for starting the engine on the ground
and in the sir ap well as for oranking and proceasing it.

Operstion of the engine etarting aysten is performed by tha alecirip deyloet
given in the Tablc below.

Ref. Ro.
ouit pescripticn Type Instellation place
Cizgras

2 3 4 §

13 Starter~gene- | TCP=CI~12C00BT Ergine 1osar portien,

rator ¢yemes Hog 26 to 28 slong

the oxig of sy=uatry

53 Starting re- {1-0.05 obua Startieg cestncter end

sistor pesigtor boxj frames

goo 13A and 14, atsrbesrd

side, lower porticn
Alxrborne 15GUC=45 Under cockpit flcew,

storage battery vatween frozes Boe 7B

' 2pd 10

Relay TKESINRT galoy box, freses Foz 12

and 13, starvoard ‘side
Plug to congect | HPA-20KNR Puscings, port sids,

ground power fromea Koz 12 and 13

source
DATIBRY: 2Br-15h. Horizomtal elestrio

AIRCRAFT - GRCUAD board of right-band osck-

ssiteh pi¢ coasols
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3

6

Contactor
Conteetor
Contactor
Coztactor

S8aitching box cf
ground power
sources

Overload circuit
breaker

Contaotor
Contaotor

Relay

Eeetresognet of
fuel edditicnal
8upply vaive

Furl Gnzp valve
slactronsgnet -

Rlsstromagnet of
starting fusl valve

Sleotremagust of

" aip by-gese hyszranile
walve pantrol valwe
niticn ool) unit
freeping dtactarge
ping for ipniting
aein frsl
1 . &ftarbormer fus
. plsg '

3II-11A,
Series 111

HU-400K

Contactor bex,
frazes Kos 10 and 11,
lomer accessoriet cospart-
zent

Contector box,
frepes Bos 10 end 31,
lower sccesseries compart-
ment

Contactor box,
franes Hos 30 ard 11,
lower accessories cozpart-
zent

Contactor box,
frazes Fos 10 and 11,
louer zecesscries compart-
avnt

Crournd eguipment

Franes Uos 13 and 138,
loser portion, along the
azis of symzetry

Starding centactor and
resistor bex, rranmes
Hos 134 and 14, otarbonrd
side, lower portion

Starsing centeotor ard
resistor box, framss
Xes 134 and 12, starboard
side, lower postion

Relay bex, frames Fos 12
and 13, starboard side

Engine

Ingine
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3

4

Centrol snit
Afterburper auto-
sntio contyel box

§imer

Starting selay
bax

Eydroeslectric valve
for sontrolling Jet
nozzle flaps

ifterdurner igni-
ticn coll

Puse

Oxygen supply
electropneuzatic
volvre

Switch

)

€0LD CRAWEKIHG OF
BICIBR switch

STARTING button

EEGIHE START ACCES~
BORIES circuit
breaker

IE-FLIGHT RESTART-
TEG eircuit breasker

AUGHENTTD MAXIHUYM
cirouit bresker

EECINEB PROCESSTHG
sweitch

Fuse

B-AE
KAE-131,
Ssxisg 111

$5eTedipn5

HKE-154

TA-164H

207-15K

5K
AXL-25

#xpine

Prames ¥os 154 2a3 18,
starboard side, lower
porticn

Fraaes ¥os 134 md 14,
starboard cide, lomer
poriion s

Prazes Hos 14 &nd 154,
pert side, lower portica

Puselege tail portica,
betrveen frames Fos 3ZA
and 33, starboard efde,
npper portion

Fuselnge tai} portion,
Iranes Bos 30 exd 31, port
zide, upper portion

Prawes Noe 14 and 154,
port side, lower portien

Prase fo. 20, sell for
12t wheol of zaln L.G.
ieg

Preccessing box, frazesz
Hos 14 and 15, port oide,
lower portion

Cockpit, left console

Gockplt, left console

Cockpit, left conscle
{
)

Cockpit, left convole’

Cockpit; left couscle

Presessing bex, fraacs
Hon 34 ond 15, part slds,
lower portion

Processing box, framss
Hos 1& and 15, port zide,
lomar portion

Processing bez, Irames
Hos 14 amd 15, port sids,
lgwer portica

Processing box, Irames
Fos 14 £zd 15, port sids,
loxer porticn -

fleloy box, fyeses Boo 32
and 13, stzrbosrd side

50X1-HUM

B Sanitized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9



roved for eleas 2011/04/06 : DP2-OO38ROO182201-9

"50X1-HUM

) ° .
’ Control snd protection
boex of dgnition circulds,
frazes Nos 8 s3d 9, port
side, lower portion
Bazdgtor Control and protection
box of ignition ciroutts,
freaps Hos 8 ond 9, port
gide, lower portion

Control and protection
box of ignitien eirewtts,
frames Hos 8 end 9, port
side, lozer portion

Control ond protectiop
box of ignitica eirouits,
frazes Bog 8 and 9, port
side, lower portion

Pover distribution unit
buabar, fraces Kos 12
end 13, port eids
Relay Ty Engine ratlng ecntrol bag,
frames Eeos 134 and 1%,
starboard side, lomer por-
tion
Roley 2, FilEe2nky Engine roting coendrol bez,
frases Hoa 134 and 14,
starboard side, lomer por
tien _ '
Contactor iny § ¥ 8opine rating control b,
frazes Bos 134 and 14,
etarboard side, lower por
tiou
Beday @, FHES2NLE Engive rating contral bes,
fzomos Eow 13A snd 14, ata~

i beard side, louer porticn
STARPIES SUBL EP=-15K Belay boy, franes

VALYE PROCEISIEG Bos 14 and 15, port-aide,

awitch 1swer porddon
OBECK. LIOR? PANEL, 4365 Cockplt, rear right~bad

PITCR TRIN, WARNIEDD electric boaza
EPERDOBARSCRAPY
sirouis breaker
S3RYVICS PURF
siroult bresker
Sontaotor

Contactor

Cockpit, right-hand
kerdzoatad elsctrie board

Bower diztributica wity
fienés Fog 11 ood 12, 3o
side

Frazes Bes 154 end 16,
pors 51de, Jower portisn

Fliter
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th

3 : ,‘ ” ry

Seseice puap > | 1] Feemes Sos 32 sud 29,
popt 8ids, lowey pratic
S¥ITCR IGHITIO0N OFF P Sockpit, right-hed por-
tndicating denp on $ied of {motrument penel
11ght penel T-10V2 : ’
Relsy Ceckpit, relny boz,
fraxes Hes § and 7, nieye
beayd aide
SEH OF HYDR. 5IS., Seokpit, right-hand raey
FUBL REMAINDER, TAHK slectrie board
PARNING olrcuit
hreakexr

fhe cagine starting systen is supplied with current of 24 ~ 48 ¥V from two
storage batteries 150HC-45,

ghen gemerator TCP-CT-12000BT 4o supplied with the veltsge of 24 ¥ (sterage
tattories gra connscted in parsllel) the engime turbine coprot gein tha JDLENG
gouditions.

9o ensure yellable etarting of the engine, 7.1 sac. sfter relessing the sbori-
4ng tutton the storage botteries are autmt;cnlly gwitched in serier &nd the
sterter-gensrator as well a3 other starting scoessories {starting fuel iguition
codl unit, staxding fusl valve electromagnet, elestrozagnet of soptrol salve of
sir bdy-pass hydravlio yalves) begin to get ocurzrant of incrensed veltage.

Bote! Supply of the starter-generator with higher voltage insreases torque
poseny in the starter-generator shaftj the engine staris to goin speed
progressively. .

$he starting accessories are switched to the poezdes - connzabed gtorags bai-
terfes becouse during storting the storage batteries voltage cunsidersbly decreases
{syproxizntely 3 times).

Decreased supply voltsge (frem ome storage batiery) destroys the ignitlon colls
(sluggioh cperation of the breoker, electric zreing and caking of tbs brea¥er con-
tacks) snd lcads to improper operation of electromagnets of the following valvees
1bs etarting fuel valve, additicmel fuel supply 7alve, hydraulic sir by-p3as
control valve and fuel dosp velve as & reeult of ehich the starting process besoes
lenger or the emgine will not start at gll.

¥ith the imcremse of speed the starter-genersior begind to ecnsuze less pesov
aad tha voltage of seripa - oonueoted storags ksbterie? siges to poreal. Relsy I

ég relay boz protects thes starting poosssories frea the

lzatelled {n the eter
sz0e38 voltage (m'z%‘/ thon 29.5 V). ¥nen the voltsge execezds 29,5 ¥ the relay
sritokon the stax-%/’l g scosagories to one storage bottery supply-

te: elny B operatea ot 261?:% ¥, tut to zake fhe veley cperste at

23.5 v] ressator By 18 gomnected into Ste coil clzeuit.
suvpent of 28 - 88 ¥

Supsly of the\engine sterting electric aystes witha
eraures:

(8) engine starging from the aircraft 5tor2ge tstseries on Rhe ground;

() engine sturtyng from ground pover pupply Eourcei

{o) engine startfng in the sir;

(2) ezgine cold cronking.
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Functioning of Electric Systen

age batteries (autonczous starting) is

re froz ajrcraft stor
Storting o wagls 1jed frea the storsge botterles

carried out by the starter-generaicr that 1o cupp
(ref. ¥o. 103),

1n order to start the engine,
{ref. Ho. 143) snd circult breskers

it {s pccepsary to turn on the szitch

(z-gf, lios 173, 1913, 54 and 13K)- The

angine ooatrel levor ie got to the IDLING positicn. Switchei?t;f) thz.iddi’tiomx

“xygen cupply (ref. ¥o. 121), engime processing (ref. Ho. ¢ ' Bt ‘f‘l"“ (ret,

Ho. 204), otorting fucl valve (vef. No. 521) =re to be sef: in the operating pesi-

44cn. The TA-PLIGHT BESTARTING oircuit breaker (zet. Ho. mx). should be turncd of:,
. Enhep emitch (vef. Fo. 143) is cn,the contactors (ref. %o 193 end 263)

operate thus oonnecting the storage batteries (in perallel) to the sireraft ratns.

Then the circult breaker (ref. Ho. 5I) 45 owitched on, the cuntactor (ref.
Ho. 64) operates cutting in the service fued tank pump slectrie motor (ref. Ho.f¥)
through the filter (ref. Fo. 7).

Shep the circuit breaker (ref. Fo. 195) 32 ewitched on, the positive voltage
48 supplied to the winding of the relay (ref. Fo. 67]) through ccntarts 5~ (pef.
Wo. 711) and 2-1 of the relny (ref. Fo. 651).

The relsy (ref. Fo. 67)) operates and its centacta 2-1 disconnect the supply
efreuit of hydreclectric valve serminal 3 (vef. Fo. GL) from the power distrisg-
$10n unit busbsr through fuse (ref. Ko. §2) =hile contacts 5-6 close the supply
eirouit of hydroelectric valve terninal 2 (ref. lo. 6i) fro= the circult bresker
(ret. Ho. 193).

The engine nozzle flups take the augrmented tating pozition.

¥ith the circuit breaker (ref. MNo. 13K) nwitched on the pewxer is fed to the
engine control inotruments: fuel remainder indicators, fuel tank pressure indiss-
-tors end hydraulic systen pressure indicator.

Pirectly frem storage battery No. 1 (ref. Ko. 103) the power is fed throgh
fuse (ref, Ho. 30R), contacts 2-1 of the contartor (rcf. fo. 77%) wnd terci-
£als 35, 38, 24 snd 18 of the starting relay box connestor (ref. Lo, 4i) fo tne
folloving unite respectively:

(8) to contacts 3 of reloys P and 3;

() to contact 2 of relay Pi0j

(o) to contoct 3 of relay P3j

(3) to contact 9 of relay PO through contzcts 1-2 of reluy Fij

{e) to conteste 5 of relay P4,

Bhen circuit breeker (ref. No. 171) 3o cwitehed on,the mains power zupply 12
2pplied to contact ) of relay 8 4n the sinrting relay box (zef. §o. 48) thoeugh
terminsl) 8 of the box connestor and contacts 4-5, 2-1 of velay (il wnd throuzh $8¢
fuse (vef. Wo. 10f) the maime power cupply i fed to:

(2) contasts 3 of relays P6 and P7 ond contact 6 of reluy P35, reapectiveln
Shrough tersinels 37 end 29 of the storting relay hox cennector (vef. Xo. 4i)3

(®) mteroswitches 1 snd 2, contacts 2 and 5 of reluy Ays contact 3 of Felsy &
Shrough terminel 10 of the comnector of he timer (ref. fo. 2A) us wcll as to e
starling Button {ref. ¥o. 151) through contacts O-HY of microswiteh ? and ter-
2inal 7 of the commecter of the Yser (ref. #o. 13).

Fhen, the starting button (ref. Ho. 153) iz deprersud fur 2-) bec. AfSer B
ing the startiog tuiton the follewing dcvices nre nwitched un:

€a) muin fucl ignition coil on the engine (f. Ko, 18)3
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{b) IGFITION 0¥ dndioating lazp on 1ight panel f-10¥2 (vef. Bo. 160);

(c) clactromotor of the timer (vef. Ro. 8§);

(3) afterburner fuel igrition cofl (ref. Fo. $X),

The sbove uniis aro encrgised in the followlng way: ths poacy from the alverafs
msiga 38 fed to yeloy 31 (re?. Ho. 3F) through the eircuit breaker (ref. ¥o. i?ﬁ},
fuse (ref. Fo. 10R), normally-clescd ooptacts of cem 2 (ref. Ho. 3E); the ooz~
tacts of push-button (ref. Fo. 131) and through somtsets 2-1 of relay T (ref.
0. 8K)

Relay A] cperates and contacts 9-8 conncet relay 4, end relzy Py 62 the over-
voltage circult bresker (vef. Ho. 313) through costacts &-5 of ralay 4, snd son-
tacta 5-6 comnect relay ‘3'

Contacts 1-2 of veloy P, of the civcult bresker (ref. Ko. 813) exelude cpe-
ration of relay Py (type Val-Y4) destgned for measuring the overvoltnge value ead
duration nnd contoets -5 Jpen ths circuit connecting the generstor to the diffe~
rential reverse-current relay for the whole stiarting peried. fhie prevents felze
operation of the circuit treaker in cases of high voltsge while atartirg the éngine
and protects the asircraft sains froz high veltage.

Contacts 3-2 of relsy 4, energize electrosotor F~2P (ref. Ho. i) ehich
starts to turn the shaped cama in accordsnce mith the cyclegran.

Ruving operated relsy A3 closes iis contacts 2-3 and 5-6 and fecds the pozer
to the lipit switches of c¢az5 3, &, 5, 6 snd 7.

At poon as the starting butten ic depressed (ref. Ho. 158) the pomer 15 f¢8
to the winding of relny 3 through switch (ref. No. 1411), contucts &-5 of relay 3B
end contacts 4-5 of relay Py (ref. Ho. &I). Helay 3 operstes znd iis contacts 3-2
snd 5-6 feed the power from storage battery No. 1 (ref. Ko. 103) to ignition
cofls FHA-144 through fuse (ref. Ko. 301), normally-cloocd contacts of the con-
tector (ref. Ko. 27%), the fuses (ref. Ho. 24k and 251) and through the contuots
¢f the procescing suitch (ref. No. 22R). Thic results in aging of spark plugs
Cllil~4~3 of the pain combustion chazbers.

The power 1o fed to the SWITCH IGKITION OP¥ lamp (reZ. lo. 100), tareugh fuse
(ref. Wo. 23%), contacts 2-1 of relay KP (vef. Ho. 2K) end through contacts 7-8
of relay (ref. No. 25C). The lazmp lights nup.

The power 15 fed to afterburner fuel ignition coll KHA-114U (ref. Fo. 9R)
of the sfterburner fuel through contacts 5-& of relay Py (ref. Ho. 4I) =nd through
contacts 3-2 of reley Pb (relay Pg operates cimultanesusly with relay 3). Thus
the aging of afterburner spark plug C3-21E5 beglus.

At the saze time the winding of relsy Py, (ref. Fo. &) sterts to raceive
current through contacta 4-5 of relsy 3B. Helay Py, cperates eud contacts 1i-12
prepare the comnecting circult of contactor Hl (ref. o. 273) zwitching the
fron 24 to 48 ¥,ond centects §-8 prepasre

power supply of the storting scceagories
Fo. 1) controliing the fucl damp valve;

the cennecting circuit of relay PB (ref.
contascts 9-8 also prepare the connecting circuit of relsys Pll acd ?16f

Coatacts 11-12 of relay Py, dlocenncet the winding of contecicr i, (re?.
Ko. 278) after 1icit switch CT of control uait BY=6F koo epersted (et 32% of
bigh-presaure rotor speed or upen cempletion of the tizer cycle 8t tho A4th ge-

cond).
In 1.4 scconds the ofcreswiteh of can 1 aperates.
E:;ay A, that hao been cprrated by the gsarting butten noz i kept through
b

its contacts 9-8.
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Proz this tice on the sterbing button £ay be releassd since the tizer

(ref. Ho.BR ) w11l go on to follow up its cycle.

In 1.6 seconds the microswitches of cazg 6 and 7 operate.

Biorosziteh 6 feeds the power to the winding of rclays Fgy Pyp and Pyo (ret,
Ho. &R) A;i;Eﬁéh contacts 5-4 9f relay P3 and contacts §-0 of rflsynPlb. Belay Pa
operates end fecds the powor io the winding of relay Iy (ref. Ho. 708) through
1tz contacts 3-2.

Baving operated relay HP& cleses its contzcts 2-3 and epergizes the electre-
gagnet of fuel dacp valve JH4  from the regulated voltage of otoruge totteyy Fe, i,

Contaots 8-8 of ralaoy Pl# in the circult cf relay FB prevent d;mp valve 24

iros switching while cranking the engine.

Belay ?16 (ref. Ho. &%) cperates snd opezs the connecting circult of woltgge
velay Py, “

Bu?ny Ial (ref. Bo. §}) cperates and ite coptects 4-5 open the supply circufe
of the winding of reloy P (ref. io. 41).

Duripg the tize perfod frea 1.6 sec. up to 16.6 occ. of the engine starting
the winding of relay Py that fe cut in fron the cieroswiteh of eaz O of
unit FYehb 15 dcenergized by cpen contacte 4-5 of relay Py, which prevents spon-
teneous ceseaticn of the starting eycle of the timer when the microswitch of
ose 07 operates accidentslly at the 7.1 sec. of atorting when the starting fuel
is fed into the combustion choaber and contactors Kl end HIl, (ref. Yoz 275
ang 283) aro switched to the voltage of 48 V.

The microawitch of can 7 erergizes the winding of relay P& which operates and
its contacts 5-5 switch cn valve SUB controlling tho air by-puss hydravlic valve:r
ghile centacts 1-2 open the supply circuit of {he electremognet of saive 32 of
the addftional fuel supply up to 25.6 sec. of ctarting.

Botes: (a) Puel damp electromagnetic valve D4 serves Zor abrupt reduction

of fuel supply to the maln cozbustion chambere durlng first .
16.6 seconds of starting. After operation the valve sets the wini-
eus fuel oupply which results in exall or even zero comsuzptien

¢f the zoin fuel in the engine thus improvimg the sterting condi-
tions of the engine.

Electromagnetic valve SU8 controlling the air ty-paos hydravlic
valves 15 used only for starting the engine on the ground and
endured §ts reliable storting by widening the runge of stadle ope-
ration of the compressor, which allows to increase the supply of
the asin fuel %o the cosbustion chamber. It serves for fecding the
ealn fuel during stertiug to the hydrauvlic valves which are opened
unfor the pressure of the fuel ond release fome air from the cavity
behind the ceapressor thus making the storting mere easy. The valvt
i3 ewitohed cn at 1.6 sso. of ctarting and is switched off by the
microswiteh of the agditional fuel supply cam (at 487 of high-
precours votor epced).

In 2.0 sooonde the micreswitch of can 2 operates and openz the supply elrcult
ef thy starting button (vef. Ho. 15]) end slsc cuts in relay B (ref. Ho. 47)
&=d gontastor 15 (zef. Bo. 389). Sinoe this mozamt the engine starting beogins.
Contectn 2-3 of reley B &iscommect the sbunting winding of the starter-generater
(rof. Ho. 13) from the voltsge rogulator (rof. Ho. 33) and contacts 3-2 conmect
1t to the edvoraft gains timough centucts 1.2, 5-§ of relay O and through civeuit
braaker (vef. Wo. 17H).

Contaots 5-6 of relsy B (vor. Wo. 41) prepare the switebig of reley Pype

Gontagtor K, (ref. Bo. B83) fgeds the power from the alreraft majns to ter-
wizsl C? of starier-generstor (ref. ho. 13) through stariing resistor
By » 0.05 oha (ref. Wo. 53) ubioh 4mits the surrent st the mement when the
starter 1o szitoned ou thus encuring eliminsticn of gear backlesh.
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In 4.} seconds the microsmiteh of cmu 3 sperates sud cuts in ca;mgr xz
(sef. Ho. 873} sad relsy OP (ref. 3o, 518),

Gontactor (ref. ¥o. 373) shunts the sturting zesister (ref. Ho. 53).

she ptarter-generator is smitched to Full veliage of the sireraft sedws sng
¢ntezsive ezgine spinnizg tokes place.

Farsllel-cennected contacts 4-5 ead 7-B of relay 0P (ref. Ho. 513) remove
the voltages Srom the working winding of the voltage regulstor (ref. ¥o. 33) eng
1ts contaois 3-2 prepare ithe oonnecting circuit of contactor Kﬂ; (ref. Ho. 803)
in Hlk-6 tor switching over the ground supply scurco &n eeries 30 as t9 obisin
48 v (necessary for starting the engine frewm the ground power soures).

In 7.1 ssoonds the sicroswitch of cza § operates ond feeds the pewer $o the
uwinding of relay I&o through eranking sviteh (ref. Ho. 148%) &nd through con-
tects 5-6 of reloy B (ref. Ho. 4E).

Relay an operates and its contacts 5-6 cut in contactcrn Hﬂl end Kﬂz (ref.
Hos 279 ond £83) =while contacts 2-3 connect starting fuel vulve g5, tarting
fuel flows to the flame igniters. That 48 the end of the first sgipg of plugs whick
{9 followed by ignition of the starting fuel.

Contacters Il and K, (vef. Koz 273 end 283) switch over storage batie-
ries Fos 1 and 2 (zef. No. 103) 4n series.

Akfter the storage tatteries sre switched in serdes, the tctnl voltage of both
batteries (48 V) is fed to the otarter-generator end the generator goes on to fa-
tensively spin the engine turblne. .

At the saze time the pewer 15 fed through contacts 1-2 ¢f reloy P3 (ref.

Bo. &81) to the winding of relay P?'

After operation relay P7 opens contacts 5-4 breaking the connecting circuit
of the afterturner igopition coil. And that is the end of the ofterburmer sperk plug
aging. Contacts 3-2 of relay Ev feed the power to the w!ndins of relay Pg through
the norzally-olosed contacts of the additional fuel supply lizmit switeh of
anit E/-4E,

Belay Pé operaten and 1o self-reset through contacts 3-2, its contacts 9-6
prepare conncction of additicnal fuel elec*vozzgneiic valve JU2 while contscts 5-6
by-pass contacts 5-6 of relay }’,3 thus feeding the power to clcctron;gnetic valve Y3
eentrolling the air by-pass hydraulic valves irrespective cf reloy P¢ (re?. Ho. U%).

At the moze time coatacts 3-2 of relay P, out in contacter Hi, (zet. Ho. 273)
through contacts 2-1 of relay Pl?’ contacto 2-1 of relay PIS' previously flcued
sontscis 11-12 of relay Py, end through contacts 2-1 of relay (ref. Ho. 251).

Upon comnection contactor Knk(ref. Ro. 27X} switches the supply eircuit of the
starting accessorics (ignitlon coils, fucl damp elestronugactic valve 3¥4, etart-
ing fuel electromagnetic valve 3M3, addisicnel fuel supply electrezagnetic i

Telve 342, electromagnetic valve controlling air by-panc hydroulls volves 5u8)

to the bigher voltage source (frca 24 V to 48 ) through fuze (vef. Ho. 29%) and
reoistor (ref. ¥o. 233), fhia 1B necessasy 310 caintain the voliege in the aterting
acoessories, since the voltuge in the aircraft pains adruptly drops c?sn tho otarter-
geaerator ip owitched from 28 to 48 V. The serles resistor (ref. Ho. ZE1) prevents
the voltage across the starting accessories fros rising svove the porzel value.

In 12.6 seconds the microswitch of caz & operstes end fecda the pover to the
vinding of relay 03 (ref. Bo. 4l). Beley (U operates end 1s kep; in the
aperatipg position by the positive voitage ¢f the timer (xef. ¥Ho. 1) through 1¢s

contacts 6-5 cnd 2-3.

- . . o
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Opening $ts contects 4-5 snd 2.1 relay G comnests sagitional rerister fy

2T g2 hunt zinding-
$o the eircujt of the ptarter geperator 8 o o o
In this case the storter—generator cxcitation fleld i8 seakened and therclose
1tp opeed 1o {ncreased. e .
1n 16.6 seconds the picroseitch of ceb 6 peturns to the 1;1t;01 p;s;,!cu end
&} LA38+] . 2 -
dccnergizes relay Py whose coptacts 3-2 opea the supply circult of fuc cp
slectrossguetic valve 34, At the samc tize relays Ppy
ed.

and Py, are also deenergiz-

fontacts 4-5 of reloy Pn prepare the supply circuit of the winding of

rolay By (ref. Ho. 41,

Reley Bpg oloses contacts 1-2 snd comnect e
to the supply circuit of the §gniticn coils through recistor ?l' enlstor Rl i
pelected so ag to Eake voliege reley Pl operate st 2g to 29 ¥ in the gupply
circuit. Belay FH 1s conmected to the circuit of the starter-generator chunt
wipding 0.5 sec. after the cenpesction of the series resistor 50 38 to give encugh
tins for accomplishing a1l $he transients (current end voltege changes in the
startiog circuit) which are ceused by the connection of ihe serics resistor to the
gircuit of sho shunt windfhg.

43 the engine gains the ypeed, the starter-generator conbuncs leps current and
the voltpge 8LYo3d terainzl C7 end the starting cceessorles 13 ipcreascd. AS oo
22 the voltage rises up to the operating value of voltage relay Fil (28 to 23 T,
contecta 2-3 of this relay close the eupply eircutt of the winding of relny P12'
Belay ?12 cperates snd beceaes ipteriocked through its contactsw2—3‘?hilc con-
tacts 2-1 open the supply circuit of the winding of contsctor Kil=80% (rec.

Ho. 27E). The contactor becomes disconnected and Jts centacts 2-1 cut in the suzply
sircuit of the starting zocesseries to the lezer voltage {frem 4B ¥ Lo 26 V).

In 25.3 secondn the mierosziich of coa & returns to the fnltial position z2d
eloces the supply cirouit of the winding ¢f relay Pyq in {R-154  (ref. Fo..ﬁé}.
Contacts 2~1 of relay 915 open the supply circuit of the winding of contacter Hi
(rof. Fo. 2718) snd the contactor becemes diseonnccted 1f it has mot been dreneTgity
ed batore (4n case of operaticn of relays P and PIZD' @her contactor [, (xef.
¥o. Z71) beoomes deencrgized,its contacts 2-1 ewitch over the supply cireult of ik
starting scoessorics to tho mains voltege.

in 25.6 ssconds the microswitoh of cam 7 retusms to the initial positicn end
epsns the supply cirouit of "the windiny of rclay Pa. The relsy besonts dinconnected
aud its comtacts 5-6 open the supply cireult of electromagnetic valve 948 econtrols
3ng the air by-pass hydraulie valves, but valve 348 repaips cernected through
previously closed contacts 5-6 of relsy ¥y and contscts 1-2 of relay P, close the
supply cizcuit of edditienal fuel supply elestromagaetic ealve WP shile stortiag
the saglne through previcusly gloscd cenmtacts 9-8 of relay Pé.

¥hile accelerating the enginc wp to 3£ of the high-pressure ratoy spreds
1tait seiteh CT of the centrol unit cperates snd clozes the supply circuit el
the ainding of relay ?gu through contscts 4-5 of relsy Py, Relny ?s epersied
end coptauts 2-1 open the megative circuit of the winding 8¢ relsy By of the
tiger (ref. Ho. 33).

Stlay A beconss Giscosnested and 80 comtects open the supply cireuit of
the windings of relays By, Pys 8 45 and comtector &y (ref. %o, 593). Belss &
i its turn desmergises the Supply elrcull of the sindings of Telays 0P (ret-

e, 513, Py Pygr By 63 M0 the box of storting xeisys {ref. Bo, 48} ot
contactors KZ&. B, (ref. %o» 213 acd 383) eud Ky (rsf. Ba. 373)

5 the windizg of veltage reluy FR
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Relay Pn besomes deenergised and 4%s comiseis 122 bupan the supply .a};;ggit
of the winding of contector Wi, (ref. ¥o. 278}. g

Contaots 7-8 of velay OP (ref. Mo, 512) clese the supply civoult of the |
working winding of the voltage regulster (vef. Ro. 85},

contsotor %, (ref. Bo. 389) cpems the mupply chrousd of the sterting winding
of the startar-gensrator (ref. No. 13). Comtasts 2.1 of sedey B ecapeat the
shunting winsing of the sterter-generater (ref. ¥o. 18) s ths voltage regidator
raf. Bo. 83) whilo contacts 5-6 opem the supply eivouit of the #inding a?
relay Boe ¥hen rolay 130 besomes discounsctedsits contacts 2-3 open the supply
oizoult of starting Fuel eleciromagnctic velve U5 thuo cuttinmg out ths starsing
fuel supply, while centects 5-6 open the supply cirouit of the wiphings o? con-
toctors Knl ond Hl, (ref. Bos 273 ang 285}, thus aultohing the Btorage batseries
Iren the series to the parallel comnection {from 48 ¥ to a4 ¥) aad epen Lhe oupply
cirouit of ths winding of relay Pé, but reley Pé i1l not ‘be discomnccted simce it
i3 looked tbrough ite own oontoote J-2 end sdditionsl Fuel supply oontuuss of
control unit B¥=4b; ond therefore additional fusl supply slectromagnetic vslve HHD
snd eleotromagnotio valve 3UB controlling the air by-psss bydraulde velves =51}
rezein connocted through contasts 9-8 und 5«6 of reloy Pgs respeotively, 4111 the
angine gnins ths speed equal to &E% of that of high-pressure rotesr.

I 42 seconds the microswitch of cam 3 returns to the is$tial position und
opens the supply eircuit of the winding of contactor Ky (vef. Fo. 873).  The son-
tactor becozes dioconnected and inmtroduces the starting rozister (Ra = 0.65 olm) in
the storter linec.

In 42.7 seconds the milcroswitch of can 2 returnm 1o the initial position end
sgaln breaks the supply circuits of the windings of contactor Kl (ref. ¥o. I3)
rad relay § (ref. ¥o. 4A).

Thus the starting ceecessories booorme deenergized except ndditionsl fuel nup§1§
electropagnetic valve 342, electromngnetic valve 3B eentrolliag the air by-puss
bydraulic valves and the ignition cofls shich are fed through the contucts of
cnergized relays 3, PB and PG' Thus the pluge of the zain cenbuction chamber are
eged once sore.

After that the starting cycle is over and the plarter-generator etarts to
operste in the generating node, )

If the engine £ails to goin the speed cqual to 327 of that of the high-pressure
rotor during the tipe perfod up to 44 scc. then the siarter-generutor and the atari-
ing mocemsories ore disconnected in the folicwing way.

In 43.4 seconds the microowitch of cam 5 veturans to the indtiul pozitien.

In 43 oeconds the microswitch of cunm 1 returne $o the initial pesitfon und
opens the eupply circuits of the windings ©f relays &y, 4y, &gy Py Py, and 3
and the above relays in their turn open the supply circulty of windings P11 P50
08, ignttion cofls mnd motor §~2P of the timer (ref. Ho. 3.

And that is the end of the cycle of the timer (ref. Fo.3d)

45 moen o8 the engine gaims the ppeed cqual to 328 of that of the high-praseurs
rotor, cam CT ip ocstrol unit Ef=4F gperates end ths cecond aging of the zpark
plugs of ths main combusticn chasber beglns,

®hon the 1die rating iz resched, the engine gains the apeed equsl to 48% of
that of the high-pressure roter, sdditional fusl supply c22 cperntes and desnorgizes
the vinding of relay Pge tho voley Gisconnscts additlionsl fuel supply electromsgnetic
valvo 342 and vaive SEB controlling the alr dby-poee bydraulic vslvez ozd deenap—
glzea rolny PS' Relay P5 disoonpects the igoitien cofls. The aging of pluge (flH<A-3

QE/DET
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18 ovar end tho IGKITION indicating icmp goes cut. That fo the end of the slartisg
cyele. A11 the accensories return to the initial position and become prepared for
the next switohing.

12 tha ¢nglne has not developed the speed equal to 4BY of that of the high-
preszure rotor,velves 3H2 &and 3Y3 a3 woll as the ignition coilsrrezi.m energized
ezd they should be deemergized by switehing off circuit bresker A30-25 (rer.
ge. 17X).

The engine starting from the ground supply source applying the 24-48 V systen
48 acoteplished with the 81d of box HIA6 (ref. Fo. 303) included in the set of
the ground squipzent.

Then the power is feod from the ground power source {o the socket (ref. Fo. 133),
tke relsye (ref. Hos 113 and 26K) operate. Contacts 4-5 znd 7-8 of the relay (ref.
Bo. 113) discomnect storoge batieries Ho. 1 and Ho. 2 (ref. Ho. 103) while ceon-
taots 8-9 cut 4n contactors Xg and K in box KIiA«6 (zef. Bo. 303) designed for
cennecting thi ground supply Sourcen.

Contacte 1-2 of the relsy (vef. Ho. 113) opea the comnecting eizeuit of the
difterential reverse-current relay (vef. Fo. 23), i.e. the elrenit connceting the
ganerator to ths eircraft mains. Contaets 1-2 of the velay (ref. ¥e. 261) exclude
cperetion of contsotor HIl, (ref. Ho. Z78) designed for fecding the starting
ecoessories and therefore the starting cccessories such us 3gnition ceils, electro-
gagaetic valven 342, U4, JU5 ond B on the engine ere fed from storage baotie-
Ty Wo. 1. 4hat 35 not employed for starting the engine on the ground end which prac-
tioally haw mo voltage drop due to emsll lond, i.e. the starting &cceatories are
fed with D.C. voltage.

Belaye Pll end PEz in box KIA-6 (ref. Ho. 803) arc desigued for conneoting
$ho ground supply sources with wrop, pelaezity.

Bhon tho starting button (re?. Ko. 158) 1is depressed the engine storting 3
provided in the saze moy as during sutoncmcus starting. The oaly difference iz that
in 7.1 scoondas after the engine starting the nicrosaitch of cam 5 aperates and then
contectors ml and M, (ref. Hos 270 snd 283) opersie sa well opd cnly after
their operstiocn contsctors Hl; o28 Mg in grourd supply bex KA=6 (ref. Fo. 302)
beoome conneotod tirough the contacts of relsy OF (vef. Fo. 513). The ground
supply souroen bescos oomnected in series forming o sourse of voltage of 43 ¥%.

bis voltags is spplied omly to the starter while the whole sircraft maips exd
conirol circuito are fed with the voltege of 23 ¥,

In 44 scoonds the starting syaten returns to the initisl pogitien.

In~21leht vestarting of the en ins 1o perfermed by cutting in the cireuit
bnumm?m:otzuen T.pe®. with addlilcnsl cxyges supply
o:dtha flzms 1gniters and without switching the etarter-generater in the stsrting
[ 1.Y.0 .

With oireult breaker 43010 (vef. Ho. 181) turned on reley $B in the start-
ing zeloy box (ref. Bo. 4K) operstes and its contacts 3-2 fecd the power %o the
8d81tlconad ozygen supply electropnewnetic valvs {re?. Bo. 114). Centacts 6-5 af
¥slsy 8B 2eud the pomer to the winding of Teley 3 (ref. Ho, 4K) through contacts
4-5 of raloy Pg and coatacts 9-8 of roloy Py Teod the power to the winding of
"l” yaov(tﬁ’fu Ro. iﬁ)o

elay 3 gparatas a3d its comtects 3-2 and 5-6 feed 2he pomer to igaltice

eolls (Mi=4=8 o2 tho mein combustion chember and to the ICUITION 3 indicuting
lamp ou the 2ight pamsl (rag. %o. 100},
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Contasts 83 of Teley Typ Send the powsr S0 wtarsing fuel S
© wilve 35, ’ y ' E ool

Enplpe cyasking. The high-presaurs yater 15 cvenked by the steriergesevitor
situout Faed supply, switehing on 1ha ig01tien aystem Sut Fith sleoirmegnetio
splve B8 coptrolling the SiT by-psss hydraulip welves heing m fros 3.6 2as. 1o
25.5 sed. :

g crank the sngine, fivst lock ¢he emgine suatvel dever, sed ibo ervenking-
guitoh {ref. Beo- %K) in the COLD CRANZTHG O ZUGINE pusitics smd ¢hen depress
eho starting button (ref. Ho. 150) for 2-3 ses.

&8 socp a5 the storting buiton 1a dopressed , the sinriing cycle is perfommed by
sho timer (rof- ¥o. SK)  in the ssme way oo during sutencscus starting, i.s. the
gtarter-generator 18 started foz pormal operation o #pin the high-pressurs yeter.
it thig time zolays Sy P, Proy Pyye Pyg (of. oo &E) sod contectors Ry emd
#l, (eof. Hos F13 ond 23?)) are not cat in, i.8. the powsr 42 not f2d o the igal~
4ica colls, etarting fuel slectrosagnetic valve 345, fuel dexp valve SUA, nddl-
t3onz) fuel oupply valve JWZ and the supply smwross &re got saitched from 28 ¥
to 48 V.

The cpgine cropking mey be perforzed both fron the ground eupply scurces and
¢rcm the sirborne storage batterdies.

Bhen it 1o neceasary to crank the ergine at lower speed the clarting eycle o
fnterrupted by turning on circuit breeker 436-85 (rof. Bo. 17R). Erier to the
pext starting or engine cronking whea circuit tresker 43085 (ref. %o. 17R) s
turned oz, the cycle 45 completed by the timer motor (re?. Yo. 3R} end tke ¢izer
gsturns to the initizl position without making the contactors and relaya cperate.
?his 1 achieved by mesns of timer releys Ay and Ay At the time zhen the cycle e
coupleted by the timer the atarting buttsn circuit is geoonergized by the contacts
of the siorosniteh of caz 2 and in the gencrating wode of the starter-generator by
contacts 1-2 of relsy I (vef. ¥o. kE). Relays 4; and 45 coznot Bo cut 4o,

She engine in-cranked applying the 2L V systen without svitehing the power
scarces ond the line fros 24 ¥ to 48 V.

The circuit feeding the signel for switehing over the supply scurces cnd the
line energizing the starting accespories from the microseitch of caa 5 ef the
timer (ref. ¥o. 31) s broken by the crankisg saiten (ref. Ho. 14k).

Engine proceseing. In the processing guty set the correcponding cuitches 74
the engine (vef. Ho. 22R), the fuel dozp valve (ref. Bo. 201) ond the starting
fuel valve (rzf. Ko. 728) in the PROCESSTNG position.

Bith the ewitches in this position tho ignition collc are oxitehed off and
811 the electrosegnetic volves of the epgine except Fuel daap valve JH4 sad steri-
ing fuel valve 35 are prepared for proceising.

' Altitude correction valve 3811 (ref. Ho. 85%) ehould be dieccanected for
the vhole period of engine processing by setting sbe gwiteh {=f. Fo. B31) 1n
the OPERATING position.

The electric circult in the processing duty sunctiops ip the way sisilar to
that of the sutcnonous storiing.

is scon oo the starting button (vef. ¥ 151) s depressed tie pimer, agdl
tiosal fuel supply electrcsaguetic velve 32, electronagzetic vatve b of
ist cerburettor, relay P, (ref. Fo. G1) and reley EP of afterburmer ‘“‘j""’ baz
(ref. Bo. P1) becoms comnected through the tgertls fuses (zef. Hos &3k, 20y B,

the engine processing ewitch (vef. Bo. 571) and through ccatscts 7-8 of relay Pg-
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Reloy P, operates and its contacts 1-2 and &-5 open the ﬁ?pply circuits of the
respective windings of relayc Py snd Py up to the end of the tizer cycle,.thus pre-
venting relay Pg frow being connected by centacts 3-2 of relay Pp end preventing
fuel dapp electrozagnotic valve 344  fron being energlzed.

Contsots 3-2 and 9-8 of xelsy KP operate ond energlze electronagnetic
valves 37 of 2nd carburettor and reloy &, (ref. Ko, TIR) which energizes clectro-
cagnetio valve U1 of the afterburner pump for the timer cycle.

In 1.6 seconds aftcr the starting button is depresced ased up to 25.6 zec.
electromsgnetic valve SUB controlling the 2ir by-pass hydraulic valves {s en.

Forty four sceconds sfter the beginning of the engine starting the tiner fi-
uiskss its eyele sud 211 the processing mccensorics becese disponnected.

After the engine is processed in cczpliance with the above cycle, process fusl
gazp valve 34, To do this, close the switch (ref. Ro. 200), f.e. sct it to the
PROCESSTHG positicn and depresc the STARTING buticn (ref. Ho. 1),

Bote: Starting fuel electrozagnetic valve 2I5 18 not subjected to procesning

=== gince the processing 1iquid interfercc with the norzal operation of the

starting upit of the engine (vhen the cngine is cubsequenily deprocessed
or sta edg.

2. ERGINE HMAXIEUM AWD AUGHMENTED RATING COHTROL SYSTRY
Ceneral

She systen 18 designed for switching the engine to the maximus ond ougmented
zotings oo a8 to increase the englae thrust.

This operation of the oystem is performed by the electric devices listed in
the Tadle balow.

Ref. Wo.

:Etgir- Descripticen Installotien place

Giagram

2 3 ‘ 13

31} Blectrozagret of kngine, frazes Hes 26
yalve of pump and 27
HP-22§2 '
linit oxitch of Ingine
bydraulie decelerater
of pusp HP-21%
Contrel unit Bagline
Brgine xasting tnging
oontrol pansl
Electrozegnet Engine
controlling sdditicasl
0lee3s of sir
Pressuze ?g
linit cultoh of ) Bugino
punp HP-2252
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Peotremguete of
carturetter vaivao I
snd 11

Eheostet tyonszitisy

Rhsostes

Afterburner ooatrel
box

Bignsl tronomissica
boz

Hydroeleoctrio wvalve
for controlling jot
nozzle flaps

Pocdback trencmitier

Afterburner ignitica

coil
Suitch

Incrtia fuse

HOZZLE EMERGBHCY
CORTROL switech

AUGHBNTED HAX1MUY
cirouit dbreaker

Inertis fusec

Relay T
Beley Tl
Relsy ?é

Relay EI&

Relay 43

CECRRET

A3

el
Hag=184,
Series 11X

HEC=1

Ti-164U

200-14

HHA=114H

SHmE-45

H-5

BI-15K

A3C-15

El-5

TRES3NET

THE22IRT

THE22IAT

TRA12IEY

TiAS2URT

?ﬂg&u&

Engine

{Engineg

Blarboord lowsr posiien
of fusalege, frames
Hus 15 and 16

Pusslags, Jower poztion,
¥ort side, beizeen frasesn
Bea 134 end 14

764l portion of Sunelage,
between frames Hoaz 32
snd 33, upper starboerd
pertion

Engine

Bogine

Belony box, betmsen
frames Bos 14 2nd 15,
fuselage, port cide

Baluy box, betwmeen
frazes Hoo 14 and 15,
fuseloge, port side

Cockpit, right-hand
oonsole

Blectzio beaxd, lefi-
asnd conscle

Power distribution unit,
port side, frozez Hos 12
and 13

Relay box, fraves Keos 134
oud 14, starboard side,
lower portica

Leley box, framea Kos
sud 14, starboard side,
1czex porticn

Relay boz, framca ¥os
and 1%, starboard eide,
Yower porticn

Belay boxg fromss Eos
and 14; starbosrd sids,
lower porticn

Reley box, franes Hos
and 14, starbeard side,
lezar porticn

50X1-HUM
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THKE2UHRT Proocosing box,

frazes Kos 14 ond 15, post

ride, lomer porticn

Bi~15K Erocessing box, framep

Hos 14 ond 15, port side,

lower portion

Frossura indicstor CARA~0.3D @well for left whsel of

gain landing geer
Bleoctirozagnstis W11 ging

valvs
APTEZBURBINO {ndioat-  Creen Light pupel T-10¥2,

ing lemp instrucent penel, on the

. right-hand sido

®y_"s", &1, KPy ¥D;, FB,y PB,, BB,
,'E ond § ’nng rouded §f eft ;burﬂgr

Eoto: Raloys 2, °y%; %, Y1, By 1, G °
=2 azanzgotlodycant?hsé 1 }i, f‘,%
eontrol btex KAE-133, ferles 111,

Yaximun Boting

§ho engine maxinuz yating is cut in by seiiing the engine control lever (Fyi)
$o ths HAXINUM stop. Howevsex,the rating will be cut in only after operatics of
2he bigh-thrust reting interlooking elenente acceording ¢o the revolutions cf ths
bydrauiie decelerstor términsl switoh (r.3.) &nd the afterburner interlookinmg (520,
ezitches i.0. aftar reosohing the preserided engine speed correspending to
its stadle runcing comditionn when cutting in the high-thrust retings. The czms of |
switches Bi0~1 4n control unit BY=GB ere reepectively sdjusted to 60 and €55 of
$he bigh preasure rotor revolutions and the hydraslic deselerator switch of fuel
oentrol puap HP-212 to §8% of the loz-pressure rotor yevolutions.

When the angine control lever (FYR) ie shifted forwnzrd. through 68% agsinst
ihe 1imb on ocontrol penel WWPI-18, owitoh QK of the ponel operates snd proparss
tha ‘ofrcult of ralay Z comnscting the relsy to afierdurner control box FAG-133.

. &8 zoen 80 the engine gains the r.p.m. correspending $0 the dosed poaitions
of the hydreulio docelerstor terminsl ewitch smd ewiteh B30~1 1in ceatrel
unit B-4E; the ourrent 40 supplied 2o relsy 3. The relay operntes and intericcia
ths hydrsulic decelerator terminal switoh and switch FI0-1.

ihen the engine opersten froa the moment of siarting up 1o the =moment whin
the fnterlock of BE0-1 18 en (658 of high-pressure yotor spsed),the jot necsie
£12p9 are in the AFIRRBUNSIEC positicn end after the interlock is cut in, thay
eseuma the MAXINUE positicn.

After tho mexisme reiing 4o cnt cut, the oxgine contrel lever s relesssd {1®
the BAXTHUM stop. In thiv cese, 1imit azitch DN is opened on sontrel panel HYERH
iz the poattion belew 68° agsinet the 1imd op ibe pensl),ond Telay 2 begoses 8f8-
eonntoted thus snlocking ke hydreulic dcoslerstor terminal switch and gwibeh B
B $0 the sement when $hs fmterlook of switoh FAO-2 is out eut (504 of the Nigh-
Beessurs rotor speed),ths st mossle fisys are kopt in the SAXINUM position ze6
after the interleck iu sut cut tin fisys semumo the AFTERBURNING position.

. ! &
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Panctiontng of Maximus Ratisg Kleetrio Sissult

. Balny § in the sfterburses oentrel box 49 supplied fron the alrersts mains
through 4he AUDMEGTED MAXTHUM circuit bresker (ref. %o, 191), switoh BEO-1 3a
cantrol it F~4B, tha hydraulic decelerstor terminsl switch asd through
switch 6 om control penel IVPI-18,  %he rolny sperstes mnd its oumtacts 23
{nteriock the hydraulic decelerstor switch and switshss B,

i soon 88 switch B0-1 (st 65% of the high-pressurs rotoy spesd) iz turned
e, relay 3 (zef. Ko. 66K) becomea comnzoted. The relay cperates snd iio cone
tacts 5-6 100k the relmy through the previcusly cloped conbacts (st §0F of tne
highepressurs rotor speed) of switoh B3D-2,

at tae seme time contacts 2-1 ef relay I; (ret. ¥o. 661} besoze open.

Ealsy 12 (zret. ¥o. 678) is dcenergizcd snd $ts conincts 2-1 become elssed while
contsets 6-5 open thus feeding the pewer to winding M (tersinel 3) of the hydvo-
elestrie valve (vef. fio. 6R) controlling the jet pozele fieps. The peser supply
is removed froa winding € (ternimal 2) and the flaps aszume the maxizun positica.

Ehen the maximum rating §s switched off ond the 2ngine contrel lsver is
retrasted,linit switch OK becomes open deencrgizing the wiading of reley Z snd
unlocking the hydraulic decelerator switch and switch Bi0~1, )

flowever, tho winding of reley Ty (ref. Mo. 66R) 15 ztill encrgired through
its contacts 5-6 frem swmitch BPO-2, ZFherefore,relay Tl (vef. %o. 661) remains on
shile relay T, (vef. Ho, 671) 15 dioconnected up to the mosent mhen switch BiQ-2
is turncd off (less thon 60% of the high-pressurc rotor speod).¥inding ¥ of the
kydroelectric valve (ref. Ho. 61) ccntrolling the jet nozzle flaps becemes
spergized and the flapo agsune the MAXIKUH position.

After ssiteh Bi0«2 1s disconnected,the winding of reley T, (ref. Bo. €64)
becones deenergized snd itp contacts 2-1 cut in the winding of relay 1, (ret,
¥o. 671) through the folloming circuit: AUGL. NTeD HAXIMUM eircuit breaker (vef.
Bo. 19%), contacts 5-4 of rclzy ¢ (ref. No. Til), contacts 2-1 of relay %,
(ref. o. 86) and the winding of relay T, (ref. Fo. 67E).

Belay T, (ref. Wo. 67R) operates and its coutects 2-1 take the pover from
tereinal 3 of wirding # of the hydroclectric valve (ret. Bz, 6R) through fuse
(ref. Bo. 621) and contacte 5-8 of relay %, in the sfterburner control box {ref.
¥o. 21) while its centacts 6-5 feed the power to terminal 2 of windipg © of the
vslve as & result of which the flopn assume the AFTERBURNING position.

hugzented Rating

The augacnted rating 16 cut in by setting the engine control lever {F¥E) to
the MININUM APTERBURNING or FULL APTERBUBRIES atep ua well 85 ip 8 positicn bLetween
these atops.

In this ozse cwzitch B3C (interlocking the afterburner operatica by the flap
posttion) operates st the 73° agaigst the lind op panel WFFI-1% cuiting In
Telay §; inctalled fn the aftcrburner control box.

Beloy @1 cuts in relays Hend &, in the same box, snd relsy &, controlling
ths aftsrburaer fuel.

45 Boon as relay H has op
izniter capburettors snd the afterburner f
operates and cennects electromagnotic valve

punp which nlleows the working fuel to enter e
chasber and cakes the AFTERBURKIEG indicating 1e=p 1ight up-

erated,the electrozagnetio vaives of the flome

uel igniticn soil sre cut fm. Relay é&
341 ‘of the sfterbusmer fuel regulating
the fucl manifolids of the afterburner

& (v;:'”"
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%hus, the flaze igaiter of tha afierburner chagber is rtarted.

ifter the working pressure of the fucl in the copbustion chamber eanifelds (g
cbtained, the 1imit geitch of the afterburper pump deenergizes the sincirg of
volay B thus cutting out both electTosagnetic valves of the corturettor and the
AFRERERBER FUEL ignitien cofl.

Reloy &, operates and decnergizes winding # (terminal 3) of hydroelectric
*R1ve 1‘1-16% and epergizes relsy Vet ghich in its turn connecis the electro-
hydraulic follow-up eystes controlling the jet nozzle flape. In. this cace, 1f the
engine oontrol lever v get %o the WINILUN APTERBORHIKG stop, the follow-up eysmtes
energizes vinding © (terminal 2) of hydreelectric valve TA-16G5¥ cetting the §ot
serzle flaps in the MINIMUM APTERBURNING position.

$he olectrohydraulic synten contrelling the Jet nogele flops Lo nore
2 D.C. bridge tho motor of which inzludes the winding of hlghwemit'v polu
soley HIC,

The bridge crms aze resistors L’é end 1% of rheoatat P=1 and the resictance
of miszatch transoittors AP-3A and feedback tranchitter JOC-14.

Ehen tho engine ccntrol lever is shifted,jts wovement do inparted o the
s1lidsr of tronomitter AP=34 rigidly coupled with the [FPT-1% unit shaft,ehich
rezults ip bridge unbslaccing end appearance of 8 current §n the winding of
reilay EC of either direotion.

Depending op the direction of the current In the winding,reley FIC closs 13
right or left psir of oontacts comnecting relay "a® or "g% respreilvely in £ gual
trepsuission bex KEC-1,

£s 8 result, either winding B or § of hydroelectric valve TA-164U 4o cut in,
¢hus sllowing the hydraulic fludd to enter the respective cavity of the actuating
cylindexs snd ths jet nozele Tlepo efther olose or open.

46 the rod of the hydrmulic cylinder ip shifted,it pulls the slider of trams-
nitter F0C-14 whioch in 1to turn reduccs upbelance of the bridge circult end the
current in the bridge diagomal, i.e. in the winding of relay PIAC. EBben the wn-
balance ¢f tho olrcuit 13 eliminated by shifting the slider of rhecstat ROC-14 and
yoduoing ths ourreat in %the winding of reloy FIC down io the value below the levst
of the eensitivity current, the contacts of the relay returs $o the neutrpl post-
tion and doth windings of electrohydraulic velve TA-164Y become deenergized.

The hydraulic syoten io closed and the et nozele flsps resain fo the fixed
position t111 the engine control lever (W) 1z shifted epow. Thus, the jet nowsle
fleps follew the positien of the engine control lever within the performance mr&‘
of the sngine control lever from ths pinlmus 1o meximus sugaeststion (fros 76° te
108° agatnat the 3imd of paned IVPE-18).

$he full sugsentation of ths engine 42 achieved by setting the cngime centrol
lever to ths FULL APTERBURNIHG stop.

Ia this case, the lever on panel IVPT~1% 46 set to the 100°-122° position,
awitoh ® cperstes and energises electromagnetic valve 3H3 of sd@iticnal decvease
e presgurs 1%. 43 moon as the valve booones emergized it stops to Gceraemse air
yressure 1& the pipo 1ins delivering pressuve 2, to the afterburner regulater.
i3 ’W‘o the cutput of the afterburner puasp 35 incrzosed.

Botas kang; 7 iz tbn corracted alr prevmuws bahind the ctrprenser indbe
tﬂ 19 the stotic pressure ?Z 10 the afterburner Teguls-

Bhan the engine es within the pange (rs3.
ta fui nmnzaum bs eltvored statlo si R e
Lerournar
a;mtua B0 ram to iﬁe 3 nnaﬁh of sﬁﬁt&im&
The air 15 relsssed through 'natn’rins secdle ¥o. 1
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aipturbed, the Tusl Taguisiing pump Sheuges dke Susd pupply 49 S
Surgers sithor reduslig oF dnsresaing 1t 111 the eeostact setis 8
sesaared. : : i
Bsctronggnetic xalve S¥3 nperases and wtups bleeding thy. :
(pressuse p3) through the wolve Jet. %un&‘daﬁjg:“mtg ggwm
to the Teguisting pusy ool stopy additicnsl Tuel bloeding =5 » pagult of
shich the output of ihe resulai,u‘ sua 43 imcesased =t ol sy
300, The air blesding (preszure ¥o) ¥ ugh wedecing needle Bo. 1 16
coustent Tor the 521"“ adjusisent uf the nsedle 8% all angpented datings
epd serves $or € sinipg the nevegiary temperature of the ges hefom
the turbine in ¢he FULL KPTERBURRING Tating. :

ente 3 s t
13 ﬁﬁ:ﬁ?ﬁaﬁai;izieaﬁfﬁ 2; §§:§t§§§§§§§t§§zv§§§§”i@ggiiaziiﬁﬁi gt:::ﬁgiine
of pressure rz. v

9o guitoh an the sugnented yrting depreap the latok o2 $ho englme cuntsfl lever
sz set 3t o the MINIWH AFTBEDUENIRG stop. In this case, switch ¥ 45 admses-
pected, relay Ql 1c desnergized, the bridge 1s urbalunced, relay PG smergizes
relay o® and the lstter energices relay T. Reisy T energises winding ¥ of the
hydroslectzio valve setting the jet mozzle flaps in the BAXIEUH pesition.

¥hen the augzented rating is cut out sbruptly by placing ithe eagine coamtrol
Jever belew the HAXIMUM stop,a rige in the low-pressuve rotor speed tokes blaee.

90 avoid such & rise of speed provision is made for ay interlock of the after-
turser fuel cut-off delay for the period of tima required for the flmps to change
from the VULL AFIERBURNING to MINTMUM LFIEHBURHIHG positicn. Asd only aftur that
the supply of the afterburncr fuel 18 cut out. The interlock is accospliched by
geans of relay T.

§han the zugmented rating 1s cut out abrujptiy below the HAXINUM ztop, end the
gpeed of the low-pressure rotor drops down to the T.p.&. at shich the hydroulio
d:celerstor termipal owitch operates, the afterburner fuel delivery ia cut off
fzncdiately after the operation of the hydraulic decelerator linit zwitch, -

In coso of fajlure of the uil-duty Jet nozzle contre) systea the two-pocition
systen can be czployed by turning on $he KOZZLE EMERGERCY COHTROL switch. This
si1) make reley B of the afterburner control tox cperste and disconnest the follow-
up Bystea.

In thic case, FULL AFTEHBURNIEG, will be cut in caly by puiteh Y on panel
[Vp1-12 (103° sgeinst the 1iob on panel [I/PP-18), and the interlock of the after-
burner fusl cut-off delay does not perticipate in the cpersticn.

Functioning of sugzented Rating Circuit

When the engine control lever (F71) s sct to the WIRINUY AFTEEBURNING ctop,
enitch B on panel MyPT-1¢ (ref. Ho. 1) opezntes. The poder fron the sirerafi
rzine 16 fed to winding &, in Kid-~138  (ref. Fo. 28) through the AUGKKITS .
SAYINUM circult bresker (zef. Me. 191), contacts 2-3 of reloy 2, contacts 4-6 of
sajtoh B3 end through contacts 4-5 of relsy B. Reley ¥ operates and feeds the
pozer 4o the sinding of reley H <hrough 1ts contacts 2-3 und contscts 1-2 of the
afterburner pusp 1imit switchj and to the minding of relay §, through coatacts 3-2
of zelay C in the afterdurpe’ contrel box snd o $ke winding of relay fg (ret.

#o. TH0) shrough contucte 1-2 of relay g% ond ovateshs 7-8 of relay &F in the
sfterburner control box.

Beluy R of the box (res. Ho.
the pomer froa the aircraft £3ins
%6, M) of the corburettors threugh

21) cperated snd ito eontects 2-3 ang 5-6 feed
to electronagnetic walves Jub6  znd W7 {ref.
the AVGHERTED RAIIYUE circult vreeker (raf.

PO

e N 3 it i o ,..;j
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¥o. 19X) ozd to the afterburmer fuel iguitfen ceil (ref. %0) through contzets o
the switch (ref. bBo. 2231) and centocts 1-2 of relay Pg in the starting relay box
(zof. Ho. 81).

42 goon as tbe fuel pressurc in the afterburmer ceobustion chucter ernifeld:
senches the working level, the ofterburner pusp 1limit sulteh (ref. Fo. 11) opers
the supply cireuit of the winding of reley U and bolh electromugnetic valves 343
aod M7 (ref. Ho. /) of the carburettors ns well es the afterburper igniticn
008} (rof. Ho. 91) becene diaconnected.

Bolay §2 oporates and its contacts 5-4 break the supply circult of winding v
(terminal 3) of the hydroclectric velve (ref. Ne. GR) and its comtactc 2-3 cloge
tho supply clrcult of the winding of relay c¥ through costacts 8-7 of relay B,

" Coatacts 2-3 of rolay g, (ref. No. 7iR) feed the power to the clectremugnet
of tha valve of afterburmer pump 341 (ref. Ho. 11) 2nd the alterbumer indicatiry
lamp on the dight panel (ref. Ho. 10C), )

Relpy %¢® cperates ond ito contmets 2-3 fecd the power to the bridge follcy-
up ofrouit froz the AUGUAUTED MAXIMUM circult treaker (ref. Mo. 19%) through ri-
sistor R in the signel tronsmissien box (ef. Ke. 51).
et 1‘;}1!5( powar 13 fed to tranemitter HP-84 tirough resistors ¥¥ (positive voltzge)

negative voltage) of rbeostat P1 (ref. Ko. 1)  snd ot the same tize to
the feodbmok transsitter (rof. He. 7K).

Ths 8ll-duty jet nozzle gsontrol systea starts to operate, Before the sugsented
Tating 15 cut in the jet noc:le flaps are in the MAXIKUM position. Thie pesitivn of
$ho fleps corrcoponds to o certain positicn of the slider of the feedback trans-
a}ttar (ret. Bo. ) rolative to its winding.
uﬁazho:rth:tangms oontrol lever fm get in the MIKINUY AFTERBLURNIHG position the

T odrcult 4o chargod with the preset cismatch at shich the voltuge acroos the
'3

Siidor of nisaatch transmitter EP-34 1s lowor than that across the slider of

Zoodbeck transmitter A00-14,

Therefor H

t0 that e :r::x;::::it;; c;:rr:::owizlt:;lo: from the slider of transnitter RGC-14
- ug ¢ bridge 41 x:N Toug
of 1ho polestent ralng. 8 8gonul, i.2. through the uinding
at
ocme c;h::o::gllt:i: the left poir of contactc f apd N of the polarized relsy be-
e ough the winding of relay FiIC g & vesult of mhich relsy "§°

© signal trenmnission box (ref. Ro. 51) operntes snd makes the followin
odrouit: AUSHERTED MAXTRUN circuit dbreaker (ref. Ho. 198), econtocto 2-1 of ¢
zelay B in the afterburncr control box (zef. Bo. 2K) .

T Pic ref. Ho. s contacts B ang 4 or
relay » $he winding of relay g9,

On closing sont
of < hm”:fggruun: 3-% relay %6° fecda the power to winding ¢ (terminal 2)
108 necere fheme o ::a“i zef. Wo. €h). The bydraulic systes stasts to open the

- sizes the a11gy of the s :ﬁ:antnh current dn the bridge dlagenal will decresse

tha P08 ot the emtte :o ack traneaftter (ref. ¥o. 78) iz ehifted together with
sorcas tho ¢lide o2 the si‘“ h reanse the YOlsea 1.2 to TPpriach the veltsge
doorsases 898 Buguss. i sa:atch tranmmitter. In ihis caze, the mispatedh eurrent

4 than ths operating curzent of reley PIO. Contacts f
and & of tha polarised valay beoome open thershy 4s . e
the Nydrocleotric valve. The hydraulis syaten it by aCiutng both windings of
erazs the NIy potbiioso Pceuie: 8z will be blosked agd the fisps will

* Uhen the eaging eont . o

= Tol lgve '
pansl PRI (oeg, 5. #) t!:t;: e up to 70° alons e lab o
tion. When th Jever 1o snes :“ mwvs Pennin {n the MININUR &FTERBULNING posl-

© 89 30 40 inerssss the sugmentstion {up
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{0 308° sgainst the 14mb on penel TFFT-~19), the fellow-up oyoite beocmes unbalansed
sgain 228 the mismatoh current will fiow from the sifder of gha feedbask tranaaitiey

oot Bo. TA) o the mienatch tramasitter (ref. Fo. 1) tiwough tus winding of
lsy G, 48 & recult, contacts 8 and R becoms slosed x4 cut in relay "¢ in
sox (ve2. Ho. 5K). Bolay "0° cperstes, clovcs 138 oentacts 3-2 exd Toeds the
¢oltage to winding & of the hydroelectrio valts (zrsf, o, 1) Ths jot momzle
f1eps groduslly increese their disaeter up to tho FULL AFZEEEUBNING positien.

spen the sngine control lever 18 shifted forvard froz 108° to 112° sleng the
1izb of panel Ype-18, the Jet nozele flaps maintein the FULL APTERBURNING din-
geter of the jot mazzle a3 the alide of the uivusich transmitter soves et this tims
githin the invariable resistaonce sector.

In this case, at Yhe full sugmentation rating (108° end bigher 2gainst the
135b on panel HYPE-1d  the switoh (ref. Ho. 3E) operates end foeds the power to
the winding of electremegnetic valve 343 of additionnl dezrszsa of propaure P%.
the valve 8tops bleeding the ecorrected alr pressurs P% behind the comprosser thyough
1ts jot out of the piye line delivering the precsure to the afterburaer reguloting
jusp. As o recult, tke additionsl fuel i5 no longer blecded st 11l augmentatica
sz, therefore, the output of the afterburner regulating pusp is increased.

then the engine control lever is chifted bockward within the gector frm 108°
to 78° along the 1imb of pepel MYPT-1% (rvef. Wo. 1H) &0 &8 to reduce the augmenta-
ticn,the fellow-up systen beconez 50 unbalepced that the voltage sorome the slide
of the piozatch transmitter slide ic higher than thot acrocs the slider of the feed~
tzek tramsaitter (ref. Fo. 7). This couser & current %o flow in thke winding of ths
polerized relay in the reverse direction, 4.c. fren the siider of tranczitter EP-3%
to the slider of the feedback transmitter. do 2 reeult, contacts fl end I of this
relay beceme gloced srpd they fecd the pomer to the winding of yolay °s® in tho tox )
(zef. Bo. 51). Relay %a* operates, closes contacta 3-2 and fecds the poser frea
the alrcraft mains to the winding of relay T {ref. Ho. 651) tbrough tha AUGHEKTDD
EAXINUK circuit breaker (ref. Fo. 19R).

Belay T (ref. Ko. 651) operstes, closes contacts 2.3 and fecds the power %0
winding M (terminal 3) of the hyéroclectric walve (ref. Ho. 61). Tnc supply cirouit
of winding $ (termips) 2) of the bydreelectric vsive (ref. Ho. 61) s opened by
ocatacts 3-2 of relay "G". The jet moszle .laps veduce the dsancter to the MIRIEUY
APTERBURNING position and remnin in this positicn up to 76° of tzo 1imb.

¥ith further covezcnt of the epgine gomirel lever backusrd, f.e. sfier it Te-
ltase fron the MININUM APTERBURNING ctop, the sugnented rating beccaes cut cut. In
this cose, eeitch BXC on panel [YPP-1¢ (ref. Bo. 11) iz cut oat 2pd itz cmstasto
duencrgize the winding of relay §;i this results in similer usbslancing of the fol-
leu-up systes. After this, contacts i ond B of the polerised relay snd the wind-
irg of reley %a® in the vox (ref. Ho. 51) tacose eut ip.

Relsy ®a® cuergizes the uinding of Faley 5 {ref. Ho. 651) and soutaots 2-3 of
relay T feed the power to winding ¥ of the nydroelectric velve (setf. Ho. ﬁi)"n 2
& result, the jet morzle flepo are gst frea the UIBINUM AFSEEBUERING to HATIUHUM
poaision. -

&t the osme tige contacta 5-6 end 8-9 ¢f raley T (ref- B L) g ;?‘-’3 et
pomer from the AUGHEHIRD MEXLUUN oircult breaker (zof. Ho. 195) tec relsye 4 et
Bo. TiE) epd &, (ref. Ho. 2n), napcctivoly,thﬂush conteots 2-3 of relsy j

2 feed the poser %0 th2 sleotre-

Shus, contacts 2-3 of relay ¢, will 60 2 to we 4pdiceting aup on the

Ragnet of afterburner puzp vslve %HI and the APTERTURALNG fpdiceting aup

13ght panel (ref. Fo. 105).

CCrDEY
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Bhen energicsd relay @2 econtinues to hold relay sg3 of the follow-up syciez

ta 2-3.
th:ouglzzn;m;m‘ Fo. §53) will be on 111 ke bridge circuit :ﬁ_b;‘}j“:?’ L.,
uken the fisps asrume ihe MIN1UUE APTEREURBING positien, 1.e. 1‘-‘ = ~-'l"‘ c cfrrent
epproaches zero. ¥nen the bricge is balenced, the afterburaer f”e Bupp y‘iﬁ atepped
since relsy "a® in the tox (ref. io. 5) 1z dcenergized and its contacts 3-2 open
the supply oircuit of the winding of seley T (ref. Fo. 65R).

The sbove cormection of relays &, znd &, for the period 0{ fffo duiing “FlCh
e Jet norrle flape sre moved froz the FULL £FT£RBURHITG tonﬂlhlkbd APTERBURKFIRG
position (.. a tize delsy in cutting out afterburner fuel and follow-up eyeten)
1e peceponry only for preventing the rise in the apeed of the low-pressure rotor
end for exoludipg the drop of prezsure P4 when the engine control lever is shruptly
ghifted belcw the HAXIWUK etoo (while cutting out the sugnented rating).

$he epgine control circult provides for 2 tire delay beih in the ecperirng or
ths jot nozele flaps and in the afterburner fuel supply alfter ihe augoenied rating
i3 cut in.

The tine delay in the opening of the jei nozzle flaps occurs in the MAXTMUM
positicn and sexrves for excluding the possible drop of pressurs P4 when the mugcent-
ed rating is cut 1in. It may de set to 0 sec., 0.5 scc., 1 eec., 1.5 sec. and 2 sec.

The tizo delsy in the afterburmer fuel supply is necescery to prevent the rise
of presouro P4 and it may bo set to O ecc., 1 sec., end 2 secC.

The above time delays ere ensured by tinc relay unlit: Pﬁl, PBZ, PBJ. Pa‘ ard
releys C and °q”.

fhe tize delays in the f1sp opening ard fuel supply may be encured only in
cage the time reloy 1o deenergized. Thic ic achieved by opening the normally-clogsd
contacts 2-1 of relsy él while cutting in the sugosnted rating.

Beeddes, to obtain the required time ¢elsys, olits &, By, B, I', £, E in the
efterburner coatrol tox (ref. Ho. 2&) should be et §n the respective positicas.

QOpening its contacts 2-1 relpy él deenergizes the time relay unit (the windisg
of ralay PBI) ghich wae cpergieed when the AUGMENTED HAXIUUE circult breaker “ref.
¥o. 198) was turmed on. A1) time relays PBl, PBz, PBJ and PBz ia succession oper
their oontects 2-) with a time delay of 0.5 sec. thereby deenergicing cme ansther.
foerefero, by setting nny of slits 4, B, B and T for the flops in the closed posi-
tics, zoley C of the box (ref. Ho. 2&) wmay be decnergiecd in 0.5 sec., 1 sec.,

1.5 pee. or 2 ®eo., respeotively, after the sugmented rating is cut in, f.c. afier
relsy &1 i energized.

Belay C becones Geenargized and its contents 1-2 feed the power to the winding
of zelay Qb, thus eetiing the Jot nozele flopa in the augmented ratirg poaition
0.5 s80., 1 880., 1.5 geo. or 2 gec, after tho afterburzer fuel bae been deliversd.
In this casze, alits X and B should be opex.

Bhen 611ts 1 end B are set in the closed position the same time relay unit £8y
bo used for deemexglieing rolsy "3? 4n the afterburner sontrol boz (res. No. 2F) inl
or 2 seconds, respoctively. In this case, 8lits &, B, B and T should bs cpen.

Ehen dcensrgized, relay "g* through its coptscts 1-2 feedn the pomer o the
wisding of reley &, (ref. ¥o. TIk), +thus fecding the fuel ans makxing AFTERBUREISD
indicating lasp 1ight up 4n 1 or 2 eec. after the jet vozzlp flaps are open.

o Jot aosele control syatem 43 switched frsw the all-duty sugosnted yating 3¢

the two-position sugmented rating fa orergen: > : '
> oy ratinglby megne of a speoial smitek
mf . '90 16;): : F




gn this oase, relay B in the afterburmer comtrol kox (vef. Eo. 28) oporetes.

gontacts 2-1 of reley B yemove the powsr frowm the contsots of tke polurized
solay (ref. Ho. 55), contacts 4-5 dissommest the uwinding of zelag §1 £ron
suitoh MO, contacts 5-6 fecd the pewer to the winding of mlay & frum switch §
e pemel VP18, whilc contacts B-9 prepare the ciroult Sssigmed for setting the
ist porsle £1laps in the AVTERBURAING poaition through comtacts 2-3 u? relay ia.

tontpots 2-3 of relay “e® disconmect the bridge cirouit, thus cutting eut the
eireuit of ths all-duty jet uozele centrol systes.

7% ths engine cortrol lever is in the FULL A¥TFHBURNIRG poaltion {up to 300°
egniast the limb on panel TYPT-18), the pousr is Tad to winding ¥ (ftemsfnal 3) of
tne Bydroelectrio valve (ref. Ro. 61) threugh fues HI-5 (ref. Fo. 62R), aco-
tests 2-1 of relsy T, (ref. Ho. 671), contsets 5-4 of reley %, A9 0 Tecult, the
f1aps €111 asoume the HAXINUM positien.

fhe two-position asugmented roting is cut in by plscing ihe engine comtrel lever
et the YULL APTERBURHING stop (from 100 to 112° against the 1imd on paned IFPMI2},

2hs afterburner s started in the sace succcosion oo wos described above: |

Belsy éa in afterburncr control bex (vef. Ho. &) 15 comnected through the
JUCMBETED MAXIMUM circuit .resker (ref. Fo. 321), contacts 2-3 of relay 2%,
sgitoh Y on ponel IDPT-1¢ of the engine {ref. Ho. 11) end through contacts 6-5
of relay B in the dox (ref. Ho. 2H). Relay g, oloses 1te contacts 2-3 and feeds
the power from ths afrcraft ma}nu to the winding of relsy Q? and relay éb (rﬁf-

Bo. T11). Relay %, in the afterburner control tox (ref. Bo. 2R) 45 conneoted
through the contuels of relay C, while relay $, (ref. fio. Ti1) 45 connected shrough
contacts 1-2 of relsy "g" and contacts 7-8 of relay KP.

Contacts 2--3 of relay dw cut in the electrcmagnet af afterburner pucp vslve k]
228 the APPERBURNING indicating lomp on the light panel (ref. Ho. 10C). After thed,
the ofterburner fucl sturts to flow into the combustion chamber.

Relay 4} operates ond feeds the power to winding % (terainal 2) of the hydre-
electric valve (ref. lo. 6i) through its contacts 2-3 end closced contacts 8-9 of
relay B, the supply circuit of winding ¥ (terminal 1) of the bydreelectric valve
(ref. Fo. 68) being opened by cuntacts 5-4 of veley &,. The flaps will be locked
in the PULL APTERBURKING position.

When the augmented rating s cut out by releasing the enginmo control lever
from tho PULL AFTERBURRING position, relays &), &, &, are discomnected. Relay &,
cpons 1ts contacts 2-3 and closes contacts 5-4. Einding & of the hydroslectric
velve (ref. Ho. 61) becones dcenergized, while winding # baccoes energiced sad e
2 recult, the flaps assume the WAXINUM positica.

Contacts 2-3 of relay & dcenerglze the electrocagnet of aefterburmer pusp
calve 1 ond the APTERSURNIHG indicating lozp on the lignt panal (ref. Ho. 100).
43 3 repult, the ofterburper fuel is uo lenger fod and the indicating lasp goes out.

For the emcrgency sugrpented rating provisien is slso made for o tings delsy Iz
the cpening of the jot nozzle flaps (tor 0.5 nec., 1 880+, 1.5 sea., and 2 820.)
tad & time deley in the ofterburne: fuel eupply (for 1 sac. eud 2 eec.), Tese tdwo
deleys arc ensured by mcans of the saze tims relay unit end slits (Juspers) 1o the
efterburnor oontrol box (ref. Ho. 2K).

Operntion of Altitude Correction Cireutt

ng occelerstion st high sltitudses,
tn the contral aysica. is 8c03

Caf4-0.35 {ret. ¥o. 8t1)

90 empure stable operntion of the engine durl
provieion is made for the altitude correction circuit
23 5 cortein loval of pressure Py 18 reached, warnipg unit
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VPUIBIeE BE SRV vapsev =

pelay olcues its contsctz 3-2 sad energizen volve 94-11 (zef. Bo. B5A). Tho valve
closes end 0djusts the fucl supply system gor vltitude seceleration.

¥hile sdjusting the nltituds eceeleration on the ground the selich (yef.
Bo. 831) should be turaned on.

Hote: During the engine processing valve 2411 (ref. Ho. 850) chould te de-
anergized for the shole prececsing cycle.

4., ERGIER CONTROL INSTRUKENTS
General

$ho engine controel instrucents arc as f0llows:

(2) slectric resote-indicating tachometer ET-2;

(v) exhoust gas tempsraturc. gauge 1BI-190;

(o) eleotric remote-reading cil-pressure gauge REU-BT.

The devices employed ia the engine control instruments sre listcd $n the Tabls
bvalows

Ret. Ho.

in cir- Insiallsnticn pl
suit Deecription n place

diogran

1% Blectric renote~ Engine
indicating tachometer
transmitter of high-
and low-pressurs
rotora
Electric renote- FET-8 Eagine
resding oil-pressure
gauge trancnitter
fransformer, 1P-115/36 ¥ Fraces Hos 7 and 8,
115/36 V for A¥Y-81 }Eé,g__g;)"" for port aide, lezer portion
Fuse Ch-2 Radio yrley and fusc box,
frazen Hos 5 end 6, port
side, lowmer portion
011 pressure Yi-1-8 Cockpit, instrument
indicator (in set for panel
BN-87)
Zxhaust ges teape- | TBI~1 Cockpit, instrumecs
zaturs gauge instel- | (4n set for panel
1ed behind turbine TBP-190)
Junction box for (in set for Frauss ¥os 31 and 314,
thermocouples $BI~150) porivaiée,@uppar poriien
Bxhauut ges ton- 280 ©n woth dides of fusslep?
perature scosing (1o set for i lower mz.sfugpzr portions
slament SEP~150) Zrzsies Hos 30 mad
80K Tio-pointer tache- | (in sst for Cookpit, instyuzent pasvl
mster fndiostor #13-2)

feohcmster BT3-2 includest
£2) tndiceter;
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) lowsgprensure xotor Lransaittar ET3-1;

{o) high~prossure roter trenvaitter ET5-1. -

the teohomstor o designed for messuring the spoed of e kigh &nsi oy grasme
sotore of the engine in per cent relstive fo the maximus a;me.

$ho spocd nsasuremsut im based on the priuciple of comverting ithe rotor spacd
bty the trenamitier into throe-phase &lternuting current of ks freguenﬁy pregpar-
¢ionate to the epecd of the engine rotox.

Tne alternsting current io fed to the gynohroncus motor of *hb instrusents
ks tachometer transmitter nnd indioator are throe-phase wiits, s gemerater and
8 A.C. motor, raspectively, with perzunent four-pole megnats wapleéyed se thelr
rotors,

$he stator windings have the form of three-phase siar-wonnscted, four-yols
visdings. The indicator and transziiters are clectrieanlly interconrecied and not
cesnected to the ajrcraft mains.

Exhsust gos femperaturs geugoe 18I-190 cowsists of:

{(a) temperature indiostor THI-1j

(v) exhoust gas temperature senoing element T-90;

o) therzocouple junction box.

$he temperature geuge 4o o thermoeleoctric set cemprising & msgneto-slectric
#i11ivoltueter and four series-cennectod thermocouples.

It 45 designed for remotely measuring the texperature -of goaos bebind the
turbine 1o °C,

The tcmpcrntura gauge operation is bascd on the ezployment of themmselectric
prinsiple.

For normel operation of the tesmperature geuge it 1o neceasary thet the resisi-
mnce of the external cizoult is equal t0 By ooy or oxtnl cirouit * 2.4 +0.3 chzs.
Jor this purpose, prevision is made for an cdjusting resistor made of manganin
2ire end placed in the connector of the indicator. The vesistor 1s zdjusted to
0.2~00.83 oha and the connooting wires of specific length and croes-sectien fmeure
Bota) extm otroust © 2-4 202 ohos.

$the components of the temperaturs gauge are elecirically intercennected end
ers not sonneoted to the eircraft mains.

Bleotric remote-resding oil pressure gouge RRE-8T censisis of:

(o) indicator ¥ii-1-8;

(b) oil-pressure guuge trancmitter JE-B1

{o) transforaer 115/36 V.

The prossure gouge ic designed Zor measuring the oil prensure et the englne
inlet in kg/ag.ca.

The comporents of the elestric remote-reading prensurs gauge ors eleotrically
nteroconected. Beoides, the trenpforser pricwry winding (xof. Ho. BR) o fed with
tho voltage of 115 ¥, 400 c.p.s. frod tarmingl 6 of invertar [G-750% (ref. Ho. 523)
in regular operation through terninals 10-11 of the reley (ref. Ho. 32F) and
fuse CO-2 (ref. Ho. 21K) ond in csse of ozergency,frea tersinel § of laverter
0-15008%-28  (vef. Ho. 503) through fune Cll+2 (ref. Ho. 21%) and contsots 12-11
of tho relay (ref. Fo. 32P).

5. AHTI-SURGZ SHUTTRRS CORTHOL SYSTRU
Generai
ZhEsel

zatfon &g par-
Ths system 1s dosigned for preventing the ozgins BUrge. Jts ope o b

formed by the devices listed in the Table below.

eTHADCT
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Baseription

insisllation plecs

CO¥E AND ANTI-
SURGE SHUTTERS
CONTROL ofrouit

flear electric board of
right-hand console in
coukplt

breaker

Baoh nusber HP=1.35 Cockplt, frames Hos 10
setter and 11, starbouxd sige

Suitch =154 Cockpit, left~hand
console

Belay boz, frames Kog 7
end 8, port side, lower
pertien

Fydroelectric Pa-184 ¥ell for front wheel,
valva . frames Hos 5 and 6, star-
board side, lower portion

¥211 pertion of Zuselege,
frages Nos 33 ond 334,
etardoard side, upper
porifon

Relzy box, frames Foo 7
and 8, port side, lower
portien

Relay THE21IRT

Limit ewitoh £303

571 Relay THESEHET

The shutters may be controiled both sanuelly and autematically. They are
cpened and olosed by meens of hydroeleotric valve [A=184 (ref. No. 45%).

Dperation of Eleotric Circult

Tho ehutters cen ks controlled sutczatically only ot flight opeeds of & 3 1.35
whaa estter WP-1.35 (ref. Ho. 32%) operates.

For this purpose, the suwitsh (ref. Ko, 340) 1o set in the AUPGRATIC posttior.

&t tha £21ght apesd correeponding to H 3 1.35 the e2aing voltoge io fed £rom
teminal ¥ of $ho ¥ach musber setter (ref. Ho. 320) to the ‘windirg of the rilay
Gt Wo. W70} through the eiroufs breakor (xef. Wo. 81f).' The relsy operstes
and 0doses osntasts 2-3, !

hs aains positive voltage 34 fed to hydroclectric wc.h:'e Te-184 {ref, ¥o. 43R

_ Shrough the olrouit bresker (ref, Bo. 81%), ths contacts of the switch (ref.

%o, 80),' comtasts 3-2 of the velay (rot. Yo. 47K) snd cortesss 21 of the relay
{rat. fo. m}. Tha ahusters Spaa. l i

To provide stable operation of the engine, after yunning the sircraft to 8
epasd oorrgsponing to N 3 1.35 ana sutting in the aftevdurner, the relsy (ref.
Bo. 861) Sgerates, comtaots 1-2 of the relay (ref. Bo. 861) open sod the woltese
12 20 louger eupliod to teratund 2 of the nomasetor of the hytrosisotria valve
(rat. So. 458}, tue shutters close. Provides tne atterbusney 1o owitohed off
thans W sposde, ihe zeley (ver, 3o. B61) redessen comtiacts 2-1 snd he
YydzodlentTio vatve (ref. Wo. 45} Bocosss ensrgizad. The ghutters cpan.

_ 958 shuttery also spen durizg pitebing of the sizoraft 47 the sontyel stiek

Poaltion odrraspendn t0 the Wtabliiser deflvoticg angls of 20° (big ams) or +2°
fesay W?#‘*‘W“%W&%agmmtokbéqs.

RDP82-00038R001800220001-9 |
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I fiS 888, Tha Iydroslestric valve {ref, ¥o. 451} 40 oupsliss Srew the
sirszeft paics through the slrouts dresker (ruf. Bo. mi, 1 contests of dhe
enttod {ret. o, B4E), olessd sontasts 32 of tho yelay i{ut. Bo. &78) wnd cloesd
owtasts -2 of the mlerpiwitoh (ret, Fo. 45K,

Por paseal conteel of the skutters the ewitoh (vef. m. BE) 48 cet o ous
of tha posttions yeguired: (PEN and CLOSED (neutrel ;:mmcn of tuiteh).

8ith ke switoh dn the OPEN position the hyammma ¥alve (ref. Ho. §5K)
is WW and the shutters open. ©I4d the switoh in ﬁu ULOZED gositicy 4
swpply ofzoust of the Rydroeleotric valve (ref. ¥o. 45%) | husmas open end the
akatters closse.

o masual opening and closing of the shutters 1o perforwed by the pilet
jrrespsotive of the slroraft spsed corresponding to ¥ 3 1.35.

6. AIR THTAXB CONB COMTROL AND FARBING SYSTEY
Gsaerpl
IO

Tns syston 43 devigned for changing the position of ths alr intnke conms $roa
ihe fully retraoted to the Zully extended poaition both zutomatioally ang namuclly
depending on the rating of the enginme to obtain the nccepzory tkrust amd rolindls
opsration of tha engine for all states of f£1ight.

The electrio devices ensuring oone control zre givem in the Table bales.

Bef. #Ho,

:xsigir‘- Description Type Installeticn placs

dingran
2

sil COHE AWD ARTI-BURGE Beor electyic bosrd of
SHUTTERS CON¥TROL sight~hand censole in cock-
circuit breaker pit
83X CORZ COHTROL switeh | BIwi5X Left-hand ccnsole in
cockpit
850 | AUTGMATIC - MAWUAL | BI-15K Left-bznd consele ixn
szitch cockpit
374 Cone ponition YH3e-3 Jastrusent panel, wpper
indicetor left-hond electrio beard
861 Trannsitter Y303 Upper moceasories ccaperi-
mext, frazea Ess 3 and A
2long tho axis of asymmetry
Output oiges) unit | EAO-BB3I lewer sscepsories oompoert-
wmeat, frazas ¥os 7 exd 8,
lower portion, along sxis
of sysmetry

Lower soccscories compart-
mest, frazes Yoo 7 and 8,
port side

Frazes Hos 16 ond 1V,
port side, uppar portion

Aunplificaticn and
gyitehing unit

Ceaproegor inles
pracsurs induotion
trengaitter

SECRET
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-

Conprezsor ousiet HRO~EP, Frazes Hoo 16 and 17,
prossure induoiion port side, upper porticn
transsittor

Cono contrsl elcotro~ | AY=35 Frazes lies 5 and 6, por
hydroulio unit eide, lower portien

Hydroslectrio T4=184 Bell for front wheel,
valve frazes Hos 5 and 6, star-
beard side, lower porticsp
Reley THESZNAT Belay box, port eigde,
frazes Hos 7 and 8, lower
portion
Relay Reluoy 2nd fuse bez,
franzs 5 and §, port slde,
lower porticn
usgo e Relay and fuse bex,
frages 5 and 6, port olde,
lewer portlon
Lislt owiten Upper accessordesn conpart-
' zent, fremes Koz 2 and 3,
starboard side
Hioroewitoh Frazes Bos 33 sng 334,
astarboard slde, upper por-
tion
Eicroswitch : Froses oo 33 and 334,
starboard side, upper por-
tien

8ight whoel retracted | BH2-200D Sight wing, »ib 1
position limit
seitoh’

CCi3 RXTHNDED Lighkt Instyusent paned in cosk-
indiceting lezp panel F-4Y2 pit
260 Beloy THESGTIRT Beloy box, frames Hoo 6
and ?, etarbesrd side, in
coockpit

Tho position of the aip intake cone may be changed both automatically end
awally. do a ruls, it ig oontrclled sutopatically with the Zenusl goptrol systea
being esployed only in eaergency oazsas exd for cheoking the control gysten on the
&ound. '

Ehon $he autonatis systen g gzployed the position of the air dntake cono is
@etomuingd by the vstio of static inlet pressure Pl of ths coppressor to itg oud-
1at proasurs Bag

8tatio pressures ?1 and 22 &are weagured, recpresively, by tranemitters §i0~§P1
ead BEO-Py and sent cut 4n the fora of eleotric sigmele proporticnsie to thees
ProvEuress Ihe transnitters are intercomneoted sleotrically. ¥ben 8 siszateh
alignal s evallable, it 48 fod to the outyut aignal unit whers 4t 4 anpiffied and
epplied 2o the oentrol winding of motor Alw1i, vhe zotor starto running snd
$ixough tho reduotion gear sets the brush-of tha follow-up polentiometer in such

0220001-9
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crpey the misoateh aignal 18 egual to zeyo. .

¥hen the follow-up system o balancedyevesy sertein retio of presmures 2y
_sorvenpenda %0 8 certain position of the brush of outlst potentiscetsr B, uhﬁh
Zetarmines the~£aluo of the cutput relative resistance prupgrtiannée %o the prea~
pare ratio of g8 . After that, the miwwated signel is fef to the oontrol windirg
of saguetio enpligier WV of the emplifiostion end evitohing unit. '

Depending on the eign the mismatch signal 45 spplied {o ihy aindiag of the
polerized relay of controller AF¥-35. %he coatroller convarts ths elestric eigmals
‘gad Szom the sxplificotion and switohing unit inte hydrauldo signals indicating
tne rate of coneumptlion of the working fluid. The pignals are cenverted by mesns
of the -BOZZLR ~ FLAFFER elezent of the contrel eystes. The polarized relsy zecelves
glgnals of various intensity in scoordance with which the flapper is turmed naxvew-
ing or widening the nozrle.

ghifting of the flopper from the neutrsl position disturds the cquilidbriws of
foroes acting on the end faces of the dietritutlion slide vaive 23 & recult of =hich
{hp slide valve is shifted by the hydraulic fluid and givea secees to one of the
caritios of the cone hydraulic cylinder comnceting ¢he other cavity with the return
line.

then shifted by the hydraulic fluid the piston of the hydrasulic cylinder
azercises the conrmund aimed ot ohifting the ccne t311 the mozent when the cigael i
rezoved from the polarized relsy. The pletez I8 mechanlcally woupled with the shaft
of feedback trancoitter YA3I0-3 through drive [I-1 (8rive @i-1 truncforms the for—
serd motion of the power cylimder rod ipio rotation of the shafi of transpitter
¥B30-3). When thoe transmitter chaft is turncd,the position of the poteatioseter
trueh 18 changed es well. The slgnal 1 applied to ihe warning aystcn of ceme posi-
ticn indicator VN3C-3. fhe wurning systez ic a four-coil raticzeter. In the
ragnetic field of the coils a movable cagnet rototes. Its shuft carries a pointer.

Bvery position of the potenticzeter transmitter corresponds to a certain posi-
ticn of tho magnet with the pointer of come position indicaior.

Eanual control is accompliched by turaing the rack-and-pinion of indicater
¥030~3. The rack-and-pinion is coupled with the pointer snd the potenticpater
bsush. When turning the rack-and-pinfon the brush of the feedbuck potentleszeter
changes ita posjtion thus sending the signel to the cone to esouce the necersary
position. Then, the signal is epplied to the eaplification and switching unit
where it is amplified and fod to the contrcl upit. 43 & result, tho conc sssuzes
the required pouition. Since the rod of the cone contrel cylinder is zechanically
coupled with the feedback potentiozcter the follow-up gystes beoomes electirically
balanced. The other potestioseter of transmitier YIi30-3 fesds tho eignal to the
tarning systen of indicotor YIAC-3,  The pointer of the zatioseter ooincides with

the pointer of the given position of the conc. sroviding
The sutomatic cono control systen has o opecial oosrection eiroult providing

for odditionsl cxtension of the cont depending on the devistlon o!rzb? ggib:i::ir
in 21} states of flight. The oorrection io accompliched by means of gicroswiiches
(1303) of otsbilizer angle transsitter AY-24 100 e Shen tho cons 12

Tho full travellipg range of the cone extension ie r‘. ien th Y
extended for & to 6 zm the CONE EXTENDED indicating lezp liphts up.

» posision n shich the Zollow-yp eystem becemes edeotricsdly balaseed. In this

\
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Operation of Electric Circuit

A goon as the cirouit breaker (vef. lio. 310 ii :umed on,the p&m?p i feq
to tho setter (vof. Ho. 32f), the switch (ref. Wo. 53%) and then to the limit
- galton {vef. Ho. S1R).

hep the switch (ref. Ko. S3R) sz turncd om,the riains positive voltage 1s
258 to the suiteh (ref. Ho. 35F), the ratiooeter of cone pn:jitjonﬁindlcatcr Fhazen
(zef. ¥o. §7K), the enplification end switching unit (rét. lio. li?j?, the control
unit (ref. Fo. 43f), the bydroolectric valve controlling the position of the cor:

(vef. ¥o. 44f) end to the winding of tke relay (ref. ko. 491}, The hydroelectrie

velve operates and oornects the oontrol unit (ref. No. 43E) to the cozmon Lydraulic |
14ns. Roley (rof. Ho. 49%) operates and feeds the voltage of 115 V,‘!.c‘o Cepaz, 1o

the trzupforner of she azplification and switching unit (zef. Yo. 40L) 1o enargize
sagnatis amplifier Y and to the output sigpal transformer (ref. Ko. 331) 1o
encrgize (through tha rectifier) the esplifier valve snodesrihe windings of tre
induotion units of trancoittera MEO-RPy; WIO-EP, (ref. Fos 41L aad 428) and 1o
enesgize tho exsitotion windings of motor gemerator iy, type IP-14.

Autonatio cone position control is performed as follows:

¥hen the legs of the main landing geayr are retracted, the 1izit switch of the
zetracted position of the main L.G. right-nand leg (ref. Ho. BC) operates azd cleaeg
45 contoots O-HP. The mains voltege 5 fed to the windlng of relay Iy of the
saplifiqation and switching unit (ref. Jo. 40R), Relay P, storts mugnetic copli-
fier 1.

§bo owitoh (zof. Ko. 35%) 4s sct in the open AUTGHATIC pesition.

§ho olectirical micmatch signal of scopressor inlet static prescure Pl end
compresoor outlet statio pressure P, is fed from trancmitters IRO-AP, and VA0-IP,
{rof. Hos 411 =znd 42]) to the outpui signal unit (ref. Mo. 380) smhere it ic
eaplified and fed to the control winding of motor ul. The wotor shifts the poten-
ticzater brush to the position in which thc follow-up systen is clectricaliy
talenceds In this ceoe, tho mismatch signal is equal to zerc. Every ceriain rutio
of prossuxes Fg corresponds to o quite certain cngular position of the brush of
outlst 9otentléactm- ﬂz which determines theré'alue of the output relative resist-
anca proportionate to tho prossure ratio of ?-1- « After thut, the signo) 45 fod to
the control winding of megnetic amplifier UY “of the amplificntion and switchirg
unit (ref. Ho. 40K) Them, the ecplifind cignsl is applied to the sinding of the
pelarized relay and dopending on the sign of the micamatch signal It controla the
distribution slido valve of the contrel unit. The elide volve gives moceas for
$ks hydraulio fluid into ope of the cavities of the cylinder connecting the other
o9 with the retura lins. The pisten of the cylinder executes the cozznand to shift
the cone wp to the moaent whan the slgnnl i3 removed frem the pelurized reloy.

At the sams timo when the pisten of the hydrsulic cylinder (cone) iz shified,
hé bruskes of the potenticmstors of trunesitter ¥O3C-3 (ref. Yo. 363) rotate.
Bxeouting ths comrand on Bifting the cone the potertionoter of the feedback
tzmautexj brings the oontrol unit to the elestrically buloncsd congition. Ths
other potenticamster of the transmitter an thifting the conc redistributes currents
4z tho raticmeter coiln of the cone Fosition indicator (ref. Ho. S7H). 4ny changs
is ourrents of the 20ila causes corzesponding changes in the magnetic fluxes of
every ¢odl and,therefore,z chango in the dirsctien of the zesultant pagnetic flus.

Bvery positicn of the brueh on the iraoomittor potenticecter corrvespends 9

8 certaln pealtion of the mogmet with s polater in the dizplay unit of indire~
S0 FHB0-3 (ref. Wo. 37},
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Addstional extenslon of tho oone in ectorinass with the stsbidizer defleotien
gatee 2 achieved by meaass of nicrozeitohos Hos I and 2 (vef. Koo 631 ood S41).

glorosuited Boo 1 (vef. Wo. 631) fa turned on within ghe $ollowing rangs o2
1be stabilizer doficction angles frem 0° 10 413% and from -22.5% to 26°.

In this cage, an additionsl Tesistor 4o pluced into the contred winding cirouis
of the mAgnetic amplifier of the explification and exttching untt (refs ¥o. AOK).
45 & zesult, the comtrol unit (ref. o 4§3}) sdditionsily extends the ccno for
10 3,

gtcroswitoh Bo. 2 (vef. Ho. 64%) 3o turned cu within the ronge of the sabi-
izer gefloctior angles from ~12.5° to «113° zad fron ~16° 4o -28°%.

In this case, an additicnal recistor 4o also placed into the control winding
oizondt of the maguetic azplifier as 2 result of whioh tha control unit (xaf.

5o, §3%) sdditionally extends tha cone for 15 ma. Within the range of etebiliser
dsfiection angles $ros <26° to -26° both microswitches are turned én,eng the oong
{g efditionally extended for 25 ©a. At tbe deflootion angle o2 the stabilizer
equal $o -2° only aferoseitel Ho. 2 (ref. Ho. 61) io turned onj the coms io
glditionnlly extended for 15 mx=. At tho deflcotion angle of the stabilizor equud
1o 0° both microsaitches Ho. 1 and Ko. 2 (ref. Fos 631 end 648) are turned cn
ed the cene is cdditionally extended for 25 mo.

Monual cone position contyol in perferzed irrespective of tho sireraft flight
spoed by turzing tho reck-and-pinion on cone position indiestor Y303 (ref.

Bo. §7h). 5Fhe rack-and-pinion is coupled vith the brush of the polenticueler and
gith the pointex paking the necessary extercion of the conc.

She pwitch (ref. Ko. 351) 4s 4n the closed HANUAL pozition.

¥hile ohifting the potentiozeter trush eends the eigesl to the ;ﬂpliﬂc&ﬂot{
4 ewitching unit (ref. Ho. 40L) where it 4o explificd and fed io the polarized
relay of the control unit (ret. Ko. 431).

%hoe cone assumes the preset pocition. The follcw-up sycten becomes electrioal-
1y talanced. The other potentioacter of indicator YRIC-3 (ref. fo. 38%) zends
fhe aignal to ths signulling syctea of indicator YIi3C-3 (vef. Fo. S7A). The cov-
1o poinver of the ratiomcter cuincidez with tha pointer of ths praset cone posi-
ticn,

Yhen the conc io extended for & to & c= both with tha rutczatlo cnd eaval
tozo position control,the 1imit microssitch (zcf. Ho. 511) oporates end feeda
ke poer fron the aircraft asing 0 the CCHB BXT: ED dndiceting lwap on the
light paned (ref. Do. 18¢). The lanp lights up.

7. ENGiNZ FUBL SUPPLY 4ND BARUING SY5IEd
Gengral
o i

She cyctcn is designed for feeding tho engine with fuzl ond werning the f:x'axr
ghout fuel conpsunption. Operation of ¢the cystea §8 performed BY the devices given

in the Tatle below.

Bef. lio.

i cir- }
cult Description
di&gm 1 b .

instolistion plece

- Relay tosx, startosd
183 : gide, Ssazes Hos 12 end 13

5
2 i e |
1

R
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Invertor
Inverter

SERVIC3 PUIR?
circuit breaker

Conteotor
Filter

Pusp of 2nd tenk
group {oervica)

FUi OP Jrd SANX
CRUI? eircuit breasker

Pilter

Puzp of 3rd tenk
gyoup
Contootor

PUIR 0P 1ot TANY
BROU? edzcult brepker
Filisr

Puzp of 1ot tenk
gxoup
Centaotor

Presture wirsing
unit

¥N-30

[0-7504

H0-150087-51

Ri-501

£-375T

49542

49542

=500

43C-5

§-3787

Power distribution unit,
port side, frazes Noz 12
and 13

Pomer distribution unig,
port side, frames Hos 12
and 13

Front oeoessorics cozpprt-
ment, frages Koo 8 %o 10,
along the axis of oymnetry

Front sccessories conpart-
oent, sturboard 2ide, upper
portion, frames los 5 end 6

Horizontol, electric board,
sighi-hierd consele in cock-
pit

Power éistribution unit,
port 8ide, frozcs Hes 13
and 12

Prazes Xos 1954 and 16,
lower poriion, eleng the
axis of oyzzctry

Franes lics 18 and 19,
port eide, lower portion

Horlzentzl electric toars
of right-hené eonnole

Praces lics 21 end 22,
starboard side, louer
portion

Fraze No. 21, port cide,
lozer portion

Power distributien unit,
port ofde, frases Hos 11
gnd 12

Horizental electric toard
of right-hand console

Frands Hos 154 cnd 16,
gort cide, lower portion

Frozes Hoo 354 snd 16,
pert side, lower portien

Pomir distribution umit,
port oide, fraomes Hep 31
end 12

Busker of powsr disiridu-
tiocn unit, frones Hos 12
aed 13

Pramen Uos 16 and 17,
pert side, lower partiez
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-

Pressure warning
unit

Fregoure warning
unit

Fuse

2% OF HYDR. S1S.,
FUBL RZMAINDER, TAHK
YAIEG circuit breaker

Float-type
transpitter

Pressure warning
unit

Indicating lanp

Fuel flowoeter
Thyratyon breaker

Flowneter trans-
gitter

Light panel with
frdicating lazps:
SERVICE TANK; lct TAHK
GROUP; 3rd TARK GROUF;
450 LIT. FUEL
BRMATHDER

Belay

Reloy

The airoraft fuel systen cozprise

teok end wing tanks.

OEcraticn of Eleo
up 4o cut io by feeding the power
p conpesior through fuse (zef.
(ref. Bo. 324) end the filter
jeaca its contpote when circult

pewer ib fed fren the sircraft

$ho pusp (rot. Ho. 16U) of tro lat tesk &7

frea tho aircrsft zeins $o tersinsl
Eo. 243), the closed ccatocts of ¢
(rof. ¥o. 15u). The ccatsctor OPEF

breaker A30-5 (ref. Fo. 14%) 18 turned

vains to the contactor windice through co®
cund supply

The reley operates after the 8T
t0 the gireraft maino.

SECRET

g peven

3 of the pu=
ne contnctor
ates and ©

op 2nd the
.ctn 3-2 of tpe relay (zef. Ko. 163).

CR=3

G2

£30-5

C3-1637i
CIYe-2-0,35
CH-30
(green)
PIC16A-4
758

FIC-164

1-1072

TiE56IAT

Juzelnge, lower pordisa,
Irames Ko 20 end 21, port
side

Puselage, port oide,
frames Wos 15 wnd 154,
lomer poxtion

Badlio relay znd fuss box,
port side, frazes Hoa 11
end 13, upper porticn

Bear zleciric beard of
right-hand consele

Port side, lower portiom,
fremes Hos 23 and 24

Port aide, lower porticn,
frezes Bos 22 wpd 23

Cockpit, ciddle electric
bozrd of instruzent panel

Cockpit, snstruzent pecel

Starbourd pside, franes
log 11 and 32

Pert side, lower portien,
frenes Hos 22 and 23

Cockpit, inctruzent panel

Rclay box, starboard side
in cockpit, frazes Koo 6
and 7

Relny box, frazec Hoz 5
and §, port side, lower
portics

tric Systes

source or ¢

sppeloge mofn fuel tonks, o drop

he generater ie cennected
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Yhe puzp (ref. Wo. 6U) ¢f tzsexna (service) tani group is cu‘v‘in by Tv-ding
the pewer from the nircraft saing to terzincl 2 of the Fuzp CDinCG~Cr through tre
fuse (ref. Ko. 203), the contceis of the ceatactor (ref. Ho. 6%) und the filter
(ref. Fo. 7H).

She contacts of the contocter (ref. Ko. 61) elose whem the clrcuit breaker
(zef. Ko. 5K) i turmed ca ond the voltage i5 fed fron the adreraft sains to the
ocntastor windirg.

Sho pusp (rof. Bo. 11H) of the Ird tonk group i3 cut In by Teeding the poser
fwea tho aireraft rsins to tersinal 2 of the pusp conpector through the fuoe
(vef. o. 18if), the clezed coptacts cf the coatector (ref. lo. 17H) and the Tilter
(re£. Bo. 103).

“oha ccatnstor ocntzetc close when the circuit breaker (vef. Ko. 9M) ic turned
on end the voltsgs is fed from tho nircraft cafns to the contactor winding.

ifter the fusl has been combuzed from the 1st tank group (et s drop of prescure
in the furl 1ine),the contocts of the pressure warning unit tranezitter CR-3
(ref. ¥o. SK) clesa, and the negative voltege ic epplied to the 1ot tesk gr
dcatlcg lazp (xof, Uo, 100), The lump lignus up.

ter the fuel has been consuzed fron the 3234 group of tanks the contacts o2
tranoaitter CB-8 (ref. Wo. 3X) clcoe and the 3rd TANK GROUF indicating laz
{rcf. ¥o. 10C) 1lights up.

fter tho fuel has been consuzed fren the fuselage drop tonk, the fndleating
derp (vef. Fo, 16X) 1ights up since the contacts of unit CRAY2-0.35 (ref. ¥o. 15K)
close end the positive voltuge 4s applied froo the eircraft malns to ke lazp
through the circuit treaker (raf. Ho. 13K).

Bhen tho proosure dn tho fuel line betwsen the engine and the service tenk
drope below 0.3 kg/sq.cm.,the contacts of transsitter CA-3 (ref. No. 1K) close
sud the positlivs voltoge 4o fed freu the afreraft psins to the SERVICE TANE indi-
coting lu=p (ref. Ho. 10C) through the cirveuitFreaker (ref. Ko. 19R) and coa-
t2ots 13-14 of the relsy (ref. Ho. 24C). The lesp lights up.

When tha fuel resainder s sbout 450 litres,the contacts of the float-iype
transsitter (ref. Eo.14L) clome and the megative voltage 4o fed to the 450 LI17.
FUEL-LEMATADER indiceting leap through contocts 16-17 of ths relay (ref. Ko. 24C).

The poaltive voltegs s fed frou the oireuil breaker (vef. Ho. 13K) to the
leap. Sho lamp 1ights up.

To check tho fuel ccucumed by the enginme, provigion ip zade for sumzation
fucl flowvmoter PIC164-8 {nstalled on the aireraft.

Tho fuel flowmeter ellows %o cheok visunlly the quintity of fuel renmainirg in
the aircraft tonkm provided 4be fuel lines are in proper cendition,

She fusluster gt conprises the transaitioer (vef. Ho. 231}, the indicater
(re2. Ho. 19K) snd thyratron brecker [T-564 (rof. Yo. 20%).

$he ndlostor (ref. Ho. 19K) and the fued flowmster ironszitter (vef. Ho. NI
ars ¢lectricslly conzected with the t{hyratron broaker (ref. Ho, 20%).

Thyratron bresker NT-56H 4a fe3 with the veltege of 115 ¥,
iavorter U0=T500 (ref. Wo. 523) through comtecto 10-11 of ¢
&ad fuse G2 (ref. Ro.
(ref. Wo. 983) threugh o
(rez. Bo. 6K).

roup in-

400 c.p.s, fre3

he relay (ref. Mo, J2P)
6%) end in cane of exergency ~ frop inverter [0.150057-34
oatacts 12-11 of tho roley (ref. Koo 3éP) ond fuse Cile?

038R001800220001-9 |
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8. DHOP TANK ATRACHINT, RELEASR AND WAGNING SYSTHM (URDER FUSELAGE)
Genersy
hemassnn e 4

Sie systen 18 designed for etimching and Teleasing drep 2apks oud wa
soout the presence of the fuel tank wnder tne fuselaga.
Operaticn of the synsten 43 performed by

Inisg

the devices lizted {n the Table below.

Bet. o, )
in ¢ir- scer

cnit Deecription Typ2 Quty Installistien place
diagraz

531 DECP TANE RELBASE A3C-10

08T electric board of
circuit breaker

right-hand cengols in
eockpit

DROP TAKK SUSPREDED Cri Hiddie voard of irnotru-
indicating lenp (grecn) zent panel

DROP TARK RELEASE Sk Centrol etick
buticn

Attachrment lock acY sttochuent pylen

Licit aicrocwitch Tank attochaent pylen

Operution of Electric Systex

Ehen the fuel tank is cuspended conlactc 3-3 of the 14244 picrosuitel {(zcf.

§o. 19¥) close and the negative voltage is fed to the indicating lanp (rer. Eo. 507,
$he rains positive voltage 4o fed to the indicsting lazmp (ref. Bo. S0F) through

the circuit breaker (ref. Ko. 58%). The DRCP TANK SUSPENDED indicating lazp

(ref. Ho. 591) 1ights up.

So release the drep tank, depress the tutten (ref. Fo. 605).

In this case, the rains positive voltage 3g fed to the winding of the electro-
£agmet in the lock release mechapien (ref. Wo. 611) thwrough the circuft treaker
(r¢f. ®o. 58}) and the clesed contocts ~f the button (vef. Ko. 601].

fre Fuel tonk io released. Comtacts 3-4 of the micreswiteh (ref. fic. 1S¥) open
esd breek the negative circuit cf DROP TANR SUSPERDED inéicating lamp (ref. Fo. 5310,
¥he lauwp goen cuk.

9. EXGDNB SHUT-OF? COCK CONTEOL SYSTLY
Censral
Pttt

The pyctea is deaigned to ehut of¢ the engipe oaln fuel Iinc. .
'oper"tiov 0? the system I8 perforued by the devicee iicted in the Table below:
- . -

Ref. Xo.

in cir- ticn
cult Deserip

dlagran
2 J

Ty ——————
SHUT-0F? COCK
butten

Installation place

€

Electric board of port
pide ccnicle in ceckpit

gox “HUM
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3 4 5

Bleetropneuzatic 6950C0/¥ Fose section of fuseluge,
port solde, lower porticn,
frage ko, 17

PIRE-PICHTING £QUIP-| 43C-5 Blectric board of Jeft-
UERT SHUT-OFF COCK hand console in cockpit

valve

cdrcuit breaker

%o chut off the cngine pain fuel line (when disapuestling units snd in caen of
emergency) a etop-cock with the electropneumatic valve (ref. He. 555) ¢ irctallee
in the fusl supply linme before the engine.

Cperaticn of Electric Systes

$he electropncumatic valve is cut in by deprescing the tutten (ref. ¥o. 54F),
In this case, Lhe poeer is fed froa the aireraft cains to tercinel 1 of the connec-
tor of the walve (ref. Ho. 55§) through the circult bresker (ref. ko. 292) and
the clcsed contacts of the butten (vef. Ho. 54%).

10. PIRR-FIGHTING SYSTLM

The fire~fighting systea is designed for warning the pilet about fiye in the
ergiue conparteent and seitching on the firc-extinguishing bottle.

Tho electric 2evices cozposing the fire~fighting systes are given §n the Table
beloz.

Rot. Ho.

in cir-
cuit Desexipticn Installation place

dlagran
2

Inverter 0~7504 Pront accessories cczpart-
aent, frazcs Kes £ to 10,
along the axis of syuetry
Inverter f10~1500BT-3)1 hecespordes cenperteent,
port side, upper porticn,

franes Hos 11 to 13
FIB3 BXTINGUISHER UK left~hand concole in

button cockpit

Fire-extinguiching | 200-2-1C Lower portion of fuselnge,
bottle fTrzuep Hes 194 and 20

FIRS ipdicoting Ci-30 Light punel 7-1CY2,
laap (red) inctrument panel, stsr-
board eide

PIRE~PIGHTING EQUIP- 2505 Electric beard ef left-
MEET SHUT-OFF COCK hand consele
eircult bresker

Bleetronie soplifier HCw2HD Frauers lics 11 znd 12,
starborrd side, upper
portian

SFCRFT

50X1-HUM
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Tranemitter Klong sireralt sgides,

frazes koo 284 and 29
Radio relay and fuse box,
port side, frazes Koz 11
to 13
RBelay bex, frazes Mes 5
end 6, port eide, lower
porticn

Puse

THESENAT

Operation of FElectric Circuit

Jonization fire warning unit HC-2UC cends 8 signal of rise oand dieappearance
of flese in the engline conmpartoent.

A heat-resistont cetal tube is ueed as @ warning unit tronssitter. The tronz-
aitters ore installecd on specisl cerszic insulaters.

The operating principle of fonization fire varning unit ¥C-2Y0  ic tased on
the property of flame to conduct electric currentc due to the air Junfrstion
gcocapanying flome reacticn.

The warning unit operates only in core o flame appesrs in the gup between the

£
trunspitter snd the ajrcraft structurc. The urnit does mit respend to @ temperature

risc. Practicully #t las no delay time und operates instentanecusly.
The trancforser pricary winding of the electronic exmplifier ¢f warning
it BC-24C  (ref. Ko. JCC) is comncctcd te pins 2 and 5 of connvctor CPEONoHLA0

fo. 523) through contucts 11-10 of the relay (ref. lo. 327) ond fuse
(ret. Wo. 33C) cand in cace of eucergeacy - fros tnverter NO-1500B0-C
through contacts 12-10 of the reluy (ret. lo. 32P) ond fuce Cii-¢ (ref. ¥o.

The grid lcads of the warning uait deutle tricde sre conngpted to the alr-
eraft fromework. The positive rectifled ctuble volinge i applied to the leude ?f
tz0 trancnitters (vef. Ko. 31C) through tor=inels 1 and 2 of conpeetor Leechello.

In cuse a flarme appears in the gap teimeen the tramsmitter pod thie aireraft
etructure,the air in the gap becomes currsnt-ceaductive. Tnis {8 cquivalent to
the connecction of & resistor of 2 kilotne t0 § - 6 megehst belween the grid and
the snode, A positive potentiel 1o spplicd to the grid. The snode current 1ncrfnéfs
nd reacher the velue sufficient to operste the reley. The relay cperates :Td irtuﬂ
the voltoge fron the afrcraft cains +o the PIBA indicating }uap ?n the lifT. punf]
(ref. Ho. 10C) through the circult treaker (vef. Ko 25¢), the ucﬁvi cgn»ni:tz)u.
the acplifier relay (vef. Fo. 300) ond ccntacts 1-2 of the rclh? (rf.. hf. : ‘;;

%o pake the firc-extinguishing bottle operate it 12 CCC”ff*rZ.i°":ff:f?er»:;
tutton (ref. Ho. 56i). 1n this case, the poACT joc fed frow t;; nﬁ;:;“ﬁ;d-:fzq '
the bottle (ref. Ho. S7R) through the cireuit tresker (zef. liv. &J0) and th
tloged contucts of the button (ref. Fo. 561). )

The fire is extinguiched by feedirg ixture 7 fres t:f
bottle to tue engine cozpartzent through gpecial plpe Iircr.

firo-extinguishing

JETAENT DEING SYDTRY
11, BAIN AND BOOSTER NYBRAULIC L1iE PEESSURS SUASURBILNT AFD HADSING i
. i AN QSTER Sk
genernl
wentr 2

it 2508 fu ured for
otc-rending pressure gauge dniimos §

3 sz -nize TLZ R
blectric szall-s Joaulic pyEses:

Beaturing the pressure in the cireraft By

SECRET
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oe includes:
§ho set of the electric pressure gouge . ) ) .
(2) electric precoure traesitter SAN-50/250 (ref. lo. 12K) in the main

hydraulic pycten;
(v) exectric prece

synten; .
(;) electrio remoto-resding indlcator y2-250L  (ref. Ho. 1:K).

frapspiticrs 3iI-50/250 (ref. Hoa 12X =nd 17%) sre installed in ufe right-
end left-hand vheel wellp, reppectively, to the left and right of frase lio. 20.

¢he eleotrio Indicztor (ref. Fo. 13X) 1o mountcd on the imstruzent panel.

2he trawouitters ond the indicotor ore electrically interconnccted.laeggdeu,
the indicator (ref. Ho. 11K) $o fed with the raing voltege through the JEH  oF
SYDD. SYSTLY, FUBL BEMAINDER, TANR WAMNING circuit brezker {ref. Ho. 13X).

sboence of pressure in the booster ond muxin hydraulie systezs do indicated ty

¢} devices 1isted dn the Todle below.

ure trancoitter JR-50/250 (ref. ¥o. 17K) in the booster

Ref. Fo.
in cir- Descripticn Inctallation place
cuit

diogran

11y BOOSTER SYS. CUT CUT, Cockpit, right-hand rear
HYDR SYS5. WARKING electric board
cirouit bdbreaker

Preacure relay TA~135T Under fin fairing, upper
portiocrn, frares Koa 390
and 31

Under fir feiring, upper
portiosn, fraccc les 31
and 32

Light pencl with KO | TV-1072 Instrusest panel.
PRESSURE DN KATH SYSTRY
ard B0 POBSSURE IR
BOOSTER SYSTEYW indicat-
ing lazps

Belsy Relny box, frases Koz 6
’ end 7, etorbeard side, in
occkpit
Belsy Relay box, cn left-hond
upper electric board of
instruzesnt ponel

-~
F

Pressure relsy TA-135

COperation of Bleotric Cirxcuit

Bith the precsure drop §n the main hydrsulio systea up to 165 kz/£4.ca. and
lower the pressure 14lsy (ref. Ho. 277) cloges contascte O-H3 and feeds the
pegativo voltsge to the HO PRESSUBR IH MAIN SYSTEM indicating lesp (vef. Ho. 108
&pd $ho positive voltsge fron busbar 4 of the yesr electrio boord of the righi-
bend confiols through the circuit breaker (ref. Wo. 11¥). fhnc lemp lighte up-

¥ith the preesure 4rop in the booster bydraulio systea to 165 kg/oy.cz. sud
loger the pressure relsy (ref. No. 26Y) closes centacts (-H3. She relay (zef.
Bo. 27C) becones desnexgized. The X0 PRRSSURE IN BOOSTER SYSTEM indicsting lemp
(ref. Bo. 10C) 1ights up elmee the posttive voltege is fed to 3t fros busbar 4 of
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tbs pear electric board of the right-hand: console through the eircuit breaker (yaf

. 1Y) snd the negative voltege 1o applied threugh contuots 11-10 of the rele |

(¢et. Bo» 26C) and contacts 2-1 of the relay (ref. Bo. 271). d
8ith the presure rise in the main hyd=oulie eysten 0 1595 kg/fng.co. ang

Mguer the pressure relsy (ref. Ho. 27Y) cleses contacts O-HP ang opens ocniacts

oB3 thus removing the negative voltsge frem the BO PRESSURE 1§ HATH BYBTEM inds-

cating lasp {ref. Ho. 10C). The lazp goes cut.

Bith the presoure rise in the booster hydrauljc systen 0 195 kg/sg.en. 2nd
Mgber the pressure relay (ref. ¥o. 26Y) opens comtacts 0-H3 end clores ccne
tscts O-HP thus fecding the negative voltege to the winding of tke relny (vef.

~ Jo. 21C), the pesitive voltage to the winding of the relay (ref. Bo. 27C) being
fed fres dusbar A of the rear right-hand eleotric boars threugh the cirenit
tresker (ref. ¥o. 1Y),  The relay operates and opens oontocts 1-2 thus recoving
{ze negative voltage from the HO PR2SSURE IN BOOSTRR 51STEU indicating lamp. The
Jesp goes cut.

12. PUMPING UNIT CONTROL SYS®iu
Genersl

She pusping upit 15 controlled by the devices given in the Tuble below.

Ref. lo.

éﬁigjr_ Deceription Type Instellstion place

dingran

(3] PUMPIAG UNIT Br-153% Frent electric bourd of
suitch right-hand console

oy Puse -5 Port eide, pewer distribu-
ticn unit, frozes Boa 12

and 13 ‘

23y ! Fort gide, power distritu-
ticn unit, frazes hoz 12

end 13

Contactor K¥-100% Fort side, power dirtribu~
tion unit, fromes NHos 12

snd 13

5 i front fin fairing,

= Pucping unit Hi-271 | frages Koz 324 and 334
T4-1357 Fin feiring, upper por-

. 8Y
Y Prespure relay ticn, framen foo 30 end 31

aft with the engine incperative, ezergerncy
he booster hydraullz sysses. Shs puspieg
the precoure in the booater

fo provide landing of the airer
§=3ping unit HI-27T 45 ipotalled in t 2
@it 16 connected to the systes nuto:aticnilitu;:ndincoqnectcd e
Erireulic nysten dropo to 165 kg/£3.co. Bn :

Inozrespes up to 195 kg/2q.ca-

Qgcration of Blectric Systen

¢ h

She puzping unit (vef. Ro. 25Y) tecozes can:ectziif‘conﬂcczcr

e ey ot 5 e o Pddfﬁ;scontactor (ref. Ho.
fics (ref. Bo. 237¥) ard the closed centacts of ti

en the power is spplied
through the
24Y). The

v

| !
i

SECRET
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- contactor contacts close when the switeh (ref. Ko. 6Y) 1o turncd on and the pris-
sure in the hydreulic cysten drops to 165 kg/sq.cm. In thic ease, cortucty (e}
of the pressura rclay (ref. ¥o. 26Y) ere closcd and the power §5 fed from the
aircraft mains to the winding of the contactor (ref. lio. 24Y) tihrougk the fuge
(rcf. Bo. 25¥) and the contacts of the cwiteh (ref. Ho. GY),

BEith the pressure rise up to 195 kg/eq.cz. the O0-H3 contacts of the relay
(ref. Ho. 26Y) becosze cpea. The contactor (ref. Fo. 28Y) becomes decnergizeg
aad opena the gupply circuit of the pusping unit. The puuping unit becoaes dizcon~-
neeted.

13. STABILIZER AND AILERC:H BOOSTERS CONTROL SYSTEX
Genercl

fhe operation of the sycten ic performed by the devices listed in the Table
below.

Ref. Mo,

in ctr-
on gt Deseription ] ; Installaticn place

diegras

1"y BOOSTER SYS. CUT Rear electric beard of
CUT,HIDR  SYS. right-kand console in
SAHLING eircuit cockpit
breaker
Button 2041 Vertical portion of
right-kand console
Sviteh Mir-15K Left-hand upper electrie
boerd of insctrusent panel
Hydroelectric F'A-190b Storboard efde, lcmer
valye porticn, frames Kos 21
and 22
fiydrocleotric TA-1505 Fort side, lower porticn,
valve frapes lios 21 and &2
167 Bolay ESel Processing boxz, port
oide, lozer portion,
fragec los 14 apd 15
1w Hydroeleotric i Tail portion of fin fajr-
. va;:a ing, Irazes Fos 32 and 32
ze Power distribution unit,
port ©ide, frapea Hos 12

Longitudinal &ad lotorsl control of the siroraft iuaggoszded bty the control
etlck through irreversible boosters fed from the ajreraft bhydraulic eystem: the
siadilicer 15 controiled through tso-chazber booster BY-51MC eng centroller AFY-38,
end the ajlerons arc eontyollad through two boo&terﬁ BY =454

Operation of Electric Clrcuit

he Ire ¢ in LR 8 & : 3 . .
The ailercn bcostcza are cut by set in t ) iCll ef ko in } iz
Y 8 he ewl (

hﬁﬁro:: tfiﬂ cso¢, the mains voltage 1s fed to terzinal 3 of the connector of the
eotric valve (ref. Bo. 14Y) uses for qutting n the sileron busster operat-

+50X1-HUMS
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frcs the main hydraulic system, thr 3 B Y
::igg of the suitch (ref. Ho-y13Y): Rl fhe fuse Gt - B) ant e oo
At the same tizme the 2ains voltoge 4s also fed to terminal 3 ef the comuecto;
o the bydroelectric valve (ref. @o. 15Y) used for cutting in the aileren hoész :
¢pevating fron the booster hydraulic systez, through contaste 1-2 of the rels i
{ret. Bo. 16Y). . S
$he stabilizer and aileron boesters opersting fros tho booster bydraulis
gyotes are cut out by depresning the buttor (ref. Ho. 12¥) provided the efrouit
presker (ref. Fo. 11Y) 43 on. The power f& fed to terninal 2 of ihe comncotor of
ia hydrsclectric valve (ref. Fo. 17¥),
fhe poser 15 loo fed to the winding of the relsy (ref. Ho. 16Y). Tue relay
sperates and its contacts 1-2 open the supply circuit of terzinol 3 of the compec-

ter of tho hydroelectric valve (ref. %o. 157) while contacts 6-5 clese th: pupply
eircuit of terminal 2. )

Both sileron boosters cre cut out by sciting the cwiteh (ref. Ho. 13Y) in
tis OPP position. In this case; the supply circuit running to termipals 3 of the
ecrasctors of the hydroelectric velves (ref. Kos 14Y and 19Y) becozes opea while
tbs supply circuits of tersinals 2 becoze clesed.

14. STABILIZEN CCHTROL SYSTEW
Cenersl )

The stabilizer control ie performed by the devices listed in the Table belew.

Ref. No.

ggigir" Deceription Iype Installasion place

diagraz
2 3 ’ ¢

W AP AUTOY. COSTROL | AZC-5 Cockpit, rear pight-hand
oircuit breaker elzctric beard
27 AP/ MANUAL CCHTROL In0-5 Cockpit, rear right-haad
circuit bresker clectric board
3y AUTCHATIC - MANUAL 2Lr-19K left-hond upper electric
syitch board of irstruzent panel
HIGH SPEED - 107 TIHT-15K Laft-hand vpper electrio
SPRED suitch bosrd of instruzent peanel
Control unit A¥/-3B, Cockpit, storboard side,
Series JI tehind cest, frazen Koo 10
znd 11
AF7-338, Upper left-hand electric
Serjes I1 teard of imstrus:pt penel
r-15K Cookpit, fromt right-
snd electric beard
{ iirorags control stick
i:;;zh LIGHT - Cockpit, rear right-
Ne Jdulls . o
PANPL, PI%CH., TEIM. head electric boart
RARNING; SPEEDCDARO-
GRAPH circuit tresoker =100 jin fo1ring, upper pOr-
Blectric

mechanlien

Arz poajticn
indicator
Switch

tiea, frezos goz 31 exd 3¢

3

CCrDET
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3 4

Actuating cechanies | APY-33, frazes lics 25 azd 3c,
Scerico II upper portion,along axls
of eymzetry
Eli=5 Pomeor disiriby
pert cide, fraces los )7
and 13
Light ponel with T-hY¥?2 Cockpdt, dnutruzent jorg
indicating lanps:
LANDIKG STARILIZER; C¥-30 {green)
TRI¥. EPFECT, WEUTRAL | Cil~30 (green)
Belay TiES5NA Reloy tox, fromes Yor €
and 7, in cuckpit, ctar-
board eide

Tho aircraft lengltudinel centrol o carrled out with the help of the centrei-
loblo otabilizer through boozter BY-51HC which controls sirultsacously toth pta-
bilizer helves.

Autozatic control equipzent AFY-3B incerporated in the ctobilizer centrol
systen autezatically changee the trauszissicn ratics from the aireraft control etick
to the gtobilizer and sinultancously to the ertificial feel spring-lended nochrgicn,

Begulatien 1zw followed by controller AFy-3B 1is 2 Zumction of the velecity
head and flight altitude ao detersincd by the aireraft sercdynonie:.

Tho ortificinl feel ppring-loaded cechaonisn is incorporated ir the ptalilizer
oontrol systea to sivulate the sotion of acredynasic forces on the control stich,

The srifficisl feel ecchunioz: siumlates the actior of forces on the con-rel
etick depending on the ctick oveszent ond ars pesition of the AF/-3[ unie.

dutopatic troncumiscion ratio controiler APY-2Q cozpriecs:

(a) actuating vechanlisn;

(t) control unit;

(c) om pesition indicator.

it low indiosted ppeeds of £11ght and altitudes over 10,000 . the fnuer tube
pocition does nct depend on the indicated epeed, The control wiick force 1o oinicuz
but the stabilizor deflootion is zaxigun,

At high {ndicated spocds end altitudes from O to 5000 . the control stick
force 1o maximua but tho otabilizer deflection 1s minizun.

At intorcediate altitudes frop 50600 to0 10,000 &, and higher the eutomntic
equipzent operates both according to the velocity head and the flight sltitude.

At intermodiate altitude (for oxasple, 7500 =.) on reachirg the indicated epeed
lees then that of tho control Unit, the actuating dnner tube stops desplite the
turther spoed rise.

Reguletion law performance by tho sutenstic equipzent proceeds not cvenly but
intornittently by short pulses end 1s slgralized by the arm position indicator of
tbe controller, snd ot the extrezo initial position it is signaliced by the green
indiantigg lazp f53ted on the instruzent panel.

A switoh is mounted on the 00ckpit left-kand concole to contrcl autonmatic
equipnent AFY-3B, ®hen ths smitch 1 set in the AUTGHATIC position the metusting
zschanins oporutes sutomatically fros the cantrol unit. ¥ith the s=itch in the
BARUAL poeition the 8ctusting mechenisn 15 seitched fros the big ern to the emsll
one and back ranually by o push-type ewiteh,
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$he artificial feel opring-loaded mechanisn ie designed to ajzmlute the
sction of serodynazic forces on the control stick 4n proposrticn to the atiek
trovel apgle, @peed and height of 71ight, )
The greater the travel of the stick, the greater 18 the
spring and the force impesed on the control atiok,
4n~1ming effect zechenisa M-1008 perforss the triszer serodyncalo functicn
ty shifting on the pilot's mish ths neutpal position of the artificisl fsel mecha-
siea that oskes 4t poseible to carry out the aircroft lomgltudinal balazeing 1s
{1ight oceording to the forces.
he rotary motioen of the electric cotor of mecheniza MII-100Y ic transferred
tnto & reciprocal motion of the ascrew. Tho eerew 4s rotracted or extended depending
ta the direction of the electric motor rotation sud ehifts the housing of the arti-
{icial feel spring-loaded nechanien the Lousing being connected with the serew.
Men the housing of the ertificial fecl spring-lozded mechanicz is shifted for the
spring reduction value,the force acting on the contrcl etiok is cozpletely rencved.
¥ith the screw in the extreme ponitions the uieroswitchas mounted i the
sleotrio mechanisn operate and switch off the elcetric moter in onc of the pociticne.
The pechanisn control ic performed by a push-typs suitch on the cipreraft
eontrol stick. When the owitch 5 set in the DIVING position provided the boouter
in on and the normal pressurc in the hydraulic eystes ic svailable, the cisbiliser
Jecding seciion deflects upwards (12 the control ctick s frze).

rafuotion of ¢he

Bhen the screw of electric zechantsem UN-100U is fn the neutral pocition the
picrocwitch operates end cute in the THIK. BPFECT, BEUTRAL green indleoting lesp on
ke 1ight panel (ref. Mo. 18C).

Operation of Fleciric Circuit

She stabilizer Looster starts to operate only 4f sufficient prespure ir built
tp in the booster hydraulic cyusten.

Tho forces ccting upon theo controel stick ore eirvlated by the artiffeinl fcel
spring-londed pechaninn. Reaoval of continuoualy effecting forces fres the stick in
ths pitching cnd diving positicns of the aircraft is carried cut by elcetric pechi-
plea Mi~1008  (ref. No. 18Y) by feeding the meine voltoge to tersinale B oer A of
tha compector of electric zechanise HN-100Y (ref. Ko. 18Y) through tle fus:

{ret. Ho. 21Y), the cloped contacts of the switch (ref. Wo. BY) sand the respeciive
8lesed contacts of the buttos (ref. Be. 9¥) in the DIVIKG &nd PITCHISC postticas.
1t the caze time the ortificisl feel schanien beocnes shifted freo the
teutral pocition. ( . )
$he indicating lenp (zef. Ko. 18C) oheuing that tho trinning offcct pookanin
13 1n the noutrsl position will 1ight up vhen the 1izit seitch oontacts of slectriv
Pechanips L-100U (ref. Ko. 16Y) cloze et the mozant coxreapending to the posi-
tion of the otabilirer and electric mechealen Ell-1004 2t the procet telensing
e728d, The positive voltoge 3s opplied’ to the 1pdienting docp (vef. K. 16C) aa
%020 ¢ the cirouit breaker (ref. Fo. 10Y) e turaod en. ot
ifter tbe circult bresker (vef. Fo. 1Y) e turned o2 Fod the “ftCh ffd .1 ¥
Ko. 3%) 10 5ot $n the AUTCHATIC posiilon,the poser is fed from "h;,,‘;’rfiag:_ﬂ“: E
through terminal 4 of the conncctor of +he coptrel unit (zef. lio. 2)) tc tu

¥ % smature f of relsy Fil,
wltsge divider, the contacts of relay -3 ond to tbs n.‘:‘ S e
er ocoordirg to altitude (szzeture B cleose

Reley PG operates oith cot B) dopending oo the glezetol

tezt ) or to cpeed (arvoture fi clozed vith cont

SFCRFT
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potentiezetors w3d bty the feedbock potenticzeter of ihe ectunting cechanisa of the
sutonatio coniroller AF7-3B {xcf. lo. 193); the current flows through windinge 1-2,
3-8, 5-6 5f reley HIC of the contrel unit (res. lo. 5Y).

¥inding 11-12 io o peoitive feedback 2lezent which ensures stable operation o2
relay Hils

Yhen contzots fl ond I ere cloced,the mains voltage is fed to the winding of
reloy BC-3 Fl (big erm); when costacts f end i are closed the raine velteg: e
fed to wirdirg 3ifl (sz211 ara) of reloyo FC-34 Tne reloys will cperate and close
thedr ecntucte thus feeding the voltsge frou the aircrafi malns to the reversing
coll of the elcctrio motor of electric mechantes UI-1008  through the circuft
breaker (ref. Ko. 1¥).

¢rs plerosvitches of the extendsd and retracted vositiens of the inner tube cof
the aotuntiné pechenien (ref. fo. 19Y) are the 1imit switches ¢ the actuating
cechanics extrezs pooitiong.

Ths position of tke slide of the ctabilizer indicating potenticoeter of the
sctuatirg psohanien depends on the position of the actuating meckanien inner tude.

She glide takes off the veltage (a part or the whole voliage of the afrcraft
raina) ond focdo it to the arm pooition indicetor (ref. Koo 7YY previded the
oircutt brecker (ref. No. 2Y) $a turned en.

Lhen tho switeh (ref. Ho. 3Y) iz set in the BANUAL positicn znd the switch
(rcf. Foo 4Y) ig thrown elther to HIGH SPRED or LOW SPRED,the power cupply is fod
to the corresponding reversing windings of slectric coter of electric mechanien
ET=-1008 of the sctuating mechonioz (ref. Ko, 19Y).

Thua, the ponition of the inner tube 3rm of the ectuating cechanics of the
sutcaatio controller APY-3B (ref. Wo. 19Y) oan be ranunlly chenged.

4t the noment of the BIG AR the pooitive circuit of the LAKDING STABILIZEZ
indicatirg ls=p on light panel (:ef. Ho. 1B8C) becones closed thrcugh the contacts

of the cctuatirg xechonisn microowitch (ref. Ko. 19¥). The lazp (ref. ko. 188)
dights up.

15, LAHDING GEAR CONTROL AND GARMINC SYSTEU
General

Sho eysten is designed for extending and zetracting the landing gear lcogos end
warning the pilet of their positicn.

§he control and warning systes cexprises %the devices listed in the Table below.

?“oixﬂn
0 01r~-
cuit Deseription Instellatjon place
diagren

-2

6

< Bulay Beley boz, france oz 6

end 7, etarsoard sige, in
cockpit

1.6, PLATS circuit Bight-hard reor eleciris
breaker bosrd, in cockpit

L.0. ¥ - L.C. pO¥n Cockpit, ieft-hend
switeh conesls
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3 4

3

Hydreolaotrio valva Fi-142/1
Microsaitoh
1.G. WARNIRG R4ViIG.
LIGH?S cirouit breaker
Linit smitoh

1703
A30-5

Bit~p=200P

Fiteh B-2-200P

switch Eff=2=200P

gaitch Bi-2-140P

sxitch BR=2-200P

saltch BH=2-200P

Flight ctnd ianding
warning puansl

Indicoting lampa:
FOSR WHBEL UP;
HOSR WHEEL- DOUH;
BXTEND LAEDING GEAR;
RIGHT-HAKD WHEEL DCui;
RIGHT-HAND WHEEL UP;
LEFPT-RARD ®HBBL DOJH;
LEPT-HAND BHBEL WP

loap

lazp

lacp

Bolay

C-eHk

red
green
red
green
red
green
ved
%C-39
XC-39
%C-39
THES3NET
LARDING LICKTS; L.G. 430-10
OUTSIDE IHDICATIHG
LIGHTS circult bresker

Operatin of Blectric Circuit

o extend tho lending gear,
pesition.
\ In this case; the eaicd
bydroelectric valve (vof. Wo. ;
brecker (ref. No. 344) and the coatseis ©

volteg

SECRET

Sterboard side, lower por=
tion, Irazc Ho. 24

Left-hand wing, =ib Ho. 3

Bighkt-hand rear electric
beard in cockplt

Left-hand detachabla wing
s2otion; betzeen ribo Hoo 4
and §

left-hapd detacheble sing
section, betzcen rivs Eos )
and 2

Port gide, fra=me Ho. 6
noge vheel mell

Froze Fo. 74, lozer por-
tion, 2long sxis of symzetry

Right-band detachable wing
eection, betwcen ribs Nos &
and 5

Right-hand detachalle
wing seccticn between
Tibe Kos 1 and 2

Left-hand cezsale

1

L.G. right-hand leg door

Kose wheel strut fork

L.C. Jeft-hand leg door

Starbonrd relay box,
frazes Koo 12 and 13

Bear clectric board of
right-hand cenoole

get the switch (ref. Fo. J5¥) in the L.G. DM

» 13 fed to terminal 2 of the consector cf the

368) threugh the clesed contacte of the circult
¢ the euitch (ref. Bo. 354).
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20 rutract the laading gear cet the cwiteh (vef. No. 35H) in the L.G. Ui pory-
tion.

In this cnce, the power iz fed to terninal 3 of the connector of the hydro-
eleotrio valvs (ref. Fo. 36Y) end the supply circuit of terminal 2 becozes open.

The warning cystex indicating the pobitICna of the landing gesr legd operates
es follcua:

(a) during take-off the landing gear is cxtended; contacts O-HP of the ligit
gzitohes (ref. Hos 3C snd 7C) end contects 0-}|3 of the suitch (ref. Wo. 5C) are
olossd, ths HOSE WHUREL DOFH, LEFT-IIARD BHEEL DC/iN Brd RIGHT-HAED ®HE:L DOWN indi-
cating lczps burn on the flight snd landing wirning pancl (ref. ko. 11C);

(b) in £13ght the londing gear 1o retracted; the LEFT-HAND ¥HERL 1Gi%, RIGHT-
HAND WHEEL DOVH end ROSE WHESL DOWK indicating lacps do not burn any lenger since
contaots O-HP of the limit switches (ref. lios 3C and 7C) and contucts G-H3 of the
esitoh (ref. Ho. 5C) are epca while LEPT-HAKD RHEEL UP, RIGHT-HAND ®HEZL UP and
BO3¥ ¥HEEL UP indicoting lozps turn since contacto O-HP of the lizit owitches
(rof. Hos 4C end 6C) and contacts 0-H3 of the 1icit cwiteh (ref. lo. 6C) are
cloned.

The EXTEND LAKDIRC GEAR indicating lacp does not burn on the flight ond land-
ing warning panel (ref. No. 11C) since the negative circuft is broken by con-
tacts 1-2 of the cicroswitches (ref. Nos 538 and 54¥) with the flaps retracted;

Bote: Ehen the flaps arc extended the EXTRND LANDING GEAR indicating lar;

T wil1 not burn efther since ity supply circuit feeding the voltage frea

the sircraft cainc to the lamp through the efreuitl breaker (ref. %o. 20)
and contacts 0-H3 of the 1irmit owitch (ref. No. 7€) will te broves by
contacts J1-2 of the relay (ref. lio. 2u4) belng self-cet through con-
tacts 5-6. .

(e) during lnnding the landing gear ic extended; the LEFT-BALD WHIEL DT.u
RIGH?-MAND ®HREL DCill and KOGH EHEL DOMN fndiciting lamps bumn eince the centacte
of 1init owitches O-HP (ref. lios 3C and 7€) and G-I3  (ref. No. SC) are clored and
ths LEFT-HAND ¥ilBEl UP, RIGUT-HAND WHLLL UP und KOSE WHELL UP indicisting lezps do
pot burn on the flight end landing wirning ponel (ref. Ko. 11C).

The EXTERD LAKDING GEAR lanp does not burn.

She lamp will 13ght up i case of landing with the fleps extended and the lomd-
ing gear retracted. In this cage, the ncgative voltage is fed to the lazmp through
closed contacts 1-2 of the aicrogwitehes (rof. Kos S3B and 54E) while the safrc
positive voltage 4a fed through circuit breaker (ref. Ho. 2C), comtmets O-H3 of

the 1limit switch (res. Ho. 7C) and noraally-cluced contactn 1-2 of the relay
(rof. Eo. 2u).

S TSRS o Tsloy (ref. Hou ) 1c duenerstecgs e megative
(xef, Bo. AJK) while the posttive efrcult (s opened by contacts O~N3
of tho 1imit ewiteh (ref. Ko, 4c).

$ue eztermal fndiosting lemps (vef. Hos 12C, 13C 2nd 14C) will light up ou

$hs extended L.G, legs ofily when the circuit breaker (ref. Mo. 2C) 15 turned en

828 after tha zelay (ref. Ho. 15C) hos operated. In this cuse, contecty 8-3, 5-6
&né 2~3 of the relsy {ref. Ho. 15C) cloce the pegntive ciroults of the external

indicating lamps, ond ths mafns positive voltage is fed through contucts O-HP of
$50 1181t switches (ref. ¥os 3C end 7¢) ang O-II3 (ret. lo. 5¢).
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16. 1A¥DING GRAR BRAXX AUTCHATIC RELEASE SISTRY
General
pialily

Cperation of the landing gear byrake sutepa

tio rolzese nyste eon
by 2o devioes given fn the Tubdle belox. yaten 1o socompliubed

Bef. No.
in oir-
cult Beacription Sype

Insta a
diagran llation placs

V| Relay THES2IRT Starboard relay box,
frages Hoz 312 and 13
I Relay THES2IIRT Sturbourd relsy toz,
frazes lics 12 &nd )3

Nose wmheoel

Frozee les 6 %nd 7 under

iy Inertia transaitter|YA-24/o4-
Blectropneusatic Y-53/1-2

valve cezkpit flcor
AUT. BHBEL BRAXIEG 43C~10 Electric board of left-

cireuit btreaker : hand consele
Blectropneumatic Yi-22 Cockpit, tehind tnséipu-
switch zent panel, upper porticn
Electropneucatic yi-53/1-2 L.G. lefi-hand leg door
yalve
Blectropncuzatic Yii=53/1-2 L.G. right-hand leg dour
valve
24u Inertis trons- Yi-23/24-13 L.G. Yeft-hand wheel
nitter
254 Inertia trano- YA-23/ 7814 L.G. right-Land sheel
citter

In cese of an abrupt decrease of angular veleelty of the mhecls or in cace of
U2ir side-pkidding the electromagnetic valves operate under the cffect of the
tleetric pulcer sent by the inertia transoitters end relicve the air froz the brake
@ezbors thus releasing the wheele. .

She electrosagnetic valves and inertis transoitters are electrically cennected
22483t fn cage of an abrupt decreace of sngular velocity or in case of side-ukid-
lizg o onc of the mein wheels, only one of the eain sheels end the nosc wheel
tecome releaped, while in casc of gide-ckidding of the noce wheel only the nove

el Yecomes relensed.

Operation of Klectric Circuit

n the sireraft control stick io deprecoed,the

Y T ontrol lever o
¥hen the brake c delivered to electropneuzatic

t:pressed air froo the pueumatic systes 16 . .

Biteh ¥]l.22 (ref. No. 2)4) snd the contacts of the electrlc clriu:; b;:c_;Q;;oi;d.
§he mains voltuge is fed froo the energlred circutt Erc;ter‘ :;y; nn; e

brainals 1 of the clectropneunatie valves (reg. Hop 22, 23U and 13¥) er s

o of the relays (ref. 109 luuzzdozuz;locity or in caze of egide-ekidding of cne
re

yalves (rof. log 22i.and 2)x) operate due
n one or in poth jnersis tranpzitters

In case of mn abrupt dec
® both magn wheels the electropneusatic
“1ho closing of the negatlve circuit i

SECRET

50X1-HUM

Sanitized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9



E Sanitized Copy Approved for Release 2011/04/06 - CIA-RDP82-00038R001800220001-9

50X1-HUM ;

OURVR ) S

(ref. Hos 24 end 25H). The valves relieve the eir from the bruke chicbers thus
roleasing ono or both main wheels.

£t the eaze tire when the left-kand wheel iv rcleased,the relay (ref. Bo. 34
operates simce the negativo voltage ip fed to its winding through the closid coyn-
tacts of the inertins tropsmitter (ref. Ko. 244).

Contacts 2-3 and 5-6 of the relay (ref. Ho. 34) close the negative cirsuit of
terainal 2 of ¢he electropneuzitic velve (ref. Ho. 134) which operates oad relcapes
the nose wheel.

The relay {ret. Wo. 11t} operates sizultanccusly with releasing of the right-
kand wheel sinca the megotive voltege io fed to its wiading through the closed
contacts of the incrtic trancaftter (ref. Ho. 25M). Contacts 2-3 end 5-6 of the
relay (ref. Ko. 1) clese the negative cirouit of ternfnal 2 of the clectropnevnutyc
velve (ro?. Ho. 13K) which operates and releases the nase whecl.

Thus, the<noac wheel §s always released when the lefi- or right-hind wheel g
releaped no well ag when both landing gear main wheels ore released. In cuse of
an abrupt decrease of sngular veloelty (or in cace of side-skidding) of the noce
wheel only, the clectropnaucatic valve (ref, Ho. 13%) operates and releases only
the nose wheel sinoe the contacts of the inertia trancoitter (ref. Ko. &%) in 4he
degotive circult ere closed.

17. AIR BRAKES CONTROL AND SARNING SYSTEE
General

The systes io derigred for extending and retracting the alr brakes and marning
the pilot of their position.

Cperstion of the sir brakes control ond warning systen is perforzed by the
devices listed in the Table belcw.

Ref. Ho.

é:igir‘ Bescription Qnty Instzllation place

diagran
2

Hicroswitch E703) Prazes Hes 17 and 18,
lower portion, slosg exls
of cyumetry
Hicrosuitch A701 Engine control lever
Rydreelectric T4-184 Fuselage, lower stsr-
velve board portion, frazas
Boo 22 and 23
Hydroeleotric Ti=154 Fuselags, lewer star-
valvo board portion, frames
Hos 22 wnd 23
4IR BHAKRS 43C-5 Bear right-band electric
oirsuit breaker boaxrd
L.C. WARSIKEC C=5 Bosr right-hsnd slectric
BAVIG. LIGHTS
cirsuit breaker

Hlerczuitoh Part aide, frame 8c¢. 13y
lower portion

beazd

SECRET
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Flight and landing NiC-2HK
warning panel:
AIR ERAYES EXTRUDED CU~30
indicating lamp (grece)

The sircraft 18 provided with thwee sir brakes: teo side zir brakes and one
lozer air brake. )

Left-hand cenzole

They arc controlled by unecans of bydroelectric valves PA=184  through the micro-
gwitch mounted on the engine ountrol lever. ¥hen the pleroswitch i3 gaitched off
the air brakes sre retrasted.

As poon a8 thz nicroswitch s cwitched on, the voltoge is fed to the hydro-
electric valves, the air brakes beceze extended and deflect to 8 certaln angle.

i The AIR BRAKES EXTINDED indicating lamp lightz up on the flight and landing warning
panel. The lazp 15 interlocked by the plcroswitch controlling the aide alr brakes.
The extension of the lower air brake is interlocked by the drop tank (the

Yozer air brake say be extended only when the drop tank is Jetticoncd).

Operation of Blectric Circuit

After the clrcult breaker (vef. Ko. 33%) in switched cnm, the zains veltage fs
fed to the cicroswiten (ref. Ko. 364). The microswitch feeds the poser tc terainal o
of the conncétor of the hydroclectrie valve (zef. Fo. 321).

The slde air brakes become exiended. ®hen the drop tunk 45 Jettisoncd, coi-
tucts 1-2 of the nicrosmitch (ref. Ko. 19¥) becoze closed ond the veltage {6 fcd
through thea to ter=inal 5 of the conpcetor of the hydroelcctric valve (ref. ke, 32
The lower air brake will alzo be exterded. If the drep tank §¢ not jettisened,the
Jower brake will remain retruacted.

¥hen the cicroswiteh (ref. Ko. 304) is seitched off, the ﬁurpiy c:rruit”of
terginnl 2 of the cennector of the hydreelectric valves (ref. Nos 31K and 323)

H pcoce retracted.
openn;ntt;oaiit:;zzznp:eitlon of the al: srakes the 1imit ﬂwltch (?c;. ﬁq. QC?‘
operates and closes {tg centacts 3-4. The cleued c?ntaéis'fifﬁ t?e C?inf,vci!;§i_
froz the circuit breaker (ref. lo. 2¢) to the AIR BRAKES EXTENDED fndteating lary.
$he indicating lamp lights up.

When the oir brakes oTe retracted the indicating lanp v dead.

18. FLAP CONTHOL AKD WAKNING SYSTEM
general
Al

1 flup_; while taking-cff
ihe € sten 10 de 1ed fo cxterdh and retrmtin the aps
ie. r
¥ o 3 £

and landing.
The devices given
‘ Hef. fio. —-—“‘“‘“"__-——-_——1 . Irotalletion place

in cir- pescription
cult

diagran e —

fos
PR R ——
1
1

4n the Taoble bele® ensure operaticn of the eystes.

2 3_,_,———-———- Rear electric toard cof
B s st}

ST n-—}jj;j~;iﬂrﬁ circutt right-hard console
"~

breaker
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3 ¢

Flap control K3 with Horizontial portiern of
cechanica picroawitch left-hund concole
R303
Hicrosuiteh 5303 . left-hand detuchable pec-
tich of wing, resr perttesn
of rit lo. 1

Blectrohydraulic Ti-184 Loscr right-hand pertion
valve of fuscluge, betweer
frames Kee 23 and 24

Hicrocxitch J303 Flap ¢f stortoard wing

Wicrocwitch R303 Flap of port side wing

Flight and lending | INC-24K Left-kand concole
warning panel:

FPLAPS DOAN indicat-
irg lezp Ci-30

ted

Flop control oyctez §5 of electrohydrauléc type. The Z3aps £ay e retract
end extended by depressing the respective tuttons on the fiaf conirel cechanioc.

peration o lectric Circuit
0 ti t B} fc C i

Bhep the EXTERSION button of the flap control mechanisn {ref. Ko. 36Y) in de-
preased, the zainz voltage 1o fed tc tercinnl 2 of the connceter of the hydroelect-
rio valve (ref. Ko. A4f) through the discomnected circuit bresker (rcf. No. 34y,
and the cloncd contacts 3-4 of the 1igit srlteh controlling tle flape (re?. Ko. 2ud).

The hydroelectric valve operatee. The Tlaps ascume the extend '
PLAPS DOWR Sndfcating lap on the flight and landing sarning poarel (r
lights up oince centocts 1-2 of the microomitches (ref. Kes 53% and %4Y) are close!
feeding the negntive voltage to the lanp, the positive voltoge being fed to the
lanp fros the circuit bresker (ref. Fo. 28).

- When tho RBTRACTICH button is depressed, the pomer fed from the circuls bresk:r
(rof. Ho. 33M) s resoved fro= terminal 2 of the connecter of the hydroelectric
valve (vef. Ho. 44Y) by contacts 3-4 of the ]iait switch (ref. Ko. 3Sk).

She hydroolectric valve operates and retracts the flaps. The FLAPS DBOEN 1ndi-
cating lamp on the warning ponel (ref. Wo. 11C) gotn out since contacis 1-2 of the
®icroswitehes (rof. Nos S3K and 54U) beconme open thus recoving the negative voltage
£rea the lamp,

¥ith the flaps extcnded and the landing gear not extended the EXTEND LANDIKG
GEAR fndiceting lamp buras on the f1ight end landing werning panel. The galns
veltage fs fed fronm ths circuit breaker (ref. Ko. 2C) to the lazp through con-
taots O-H3 of the 1init switches (ref. Ko. 3¢ or 7C) and contacts 1-2 of the
rolay (rof. Fo. 2u). 4s soon as the landing gear is extended, contacte O3 of
tbe 1init ewitch (ref. Wo. 4C) become closed and the maims voltsge 1a fed to the
winding of the relay (ref. Wo. 2H) through the circust breaker (vef. Ko. 20).

The rolay (ref. Mo. 2u) Operates, becomes pelf-reset and ita contacts 1-2

break the supply circult of the BXTEND IANDING GEAR indicsting lazp. The lsmp
&°28 cut.,

asiticon. The

P
ef. XNu. 11C)
&

pe
ed
(
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B Sanitized Copy Approved for Release 20711/04/06 : CIA-RDP82-00038R0071800220001-9



50X1-HUM

o BT wve

19. DRAG PARACHUTZ COLTROL SYSTHH
General

The syotea le designed for releaning the parachute In order to shorten the
airoreft landing run.

Operation of the systea 4c perforned by the devices listed in the Table below.

Bef. Ho.
:Slgir- Decerintion Type Instellation placce
diagrun

CHUTE RELEASE Cockpit, left~hand
button ¢ornaole

Electropnoucatic | 655000/1 Frazes Hoc 31-33A, loser
vislve portion, on parachute
container bracket, asleng
axis of sy—etry

CHUTE DROPFING Coukpit, left-hand
button console

Electropneucsatic Prapes Kop 31-324, lomer
volve portion, on parachute con-
tulner bracket alopg the
zxis of syczetrny

DRAG CHUTE cirouit!] & Rear electric board of
bresker right-hund console

Operation of Flectric Circuit

The drag parachite coptrol eystes 16 of clectropncuzatio typc..

The drag purachute 18 releaced by depressing the button (ref. ¥o. 2@%). In
4hic case, tho pains voltage 1o fed frosm the circuit treaker (rc{. ho.'LCa) to
terminal 1 of the connector of the electropncuzatic valve (ref. Ko. ?7&),

The electropneuzatic valve operates and the air enters the shutiers ceoutral

syotem. The chuttero open. - )
’ Th rachute fallc out of tho contajper end becozes §nflated due tc its Gun
e pa 3

ﬂeighthnnd thera:: ﬁo:;oppcd by depressing the CIUTE DROPPING button (rer. Mo. 28Y).
$he porachu

; the mains voltage 1o fed ¢roz the cirouit breaker (ref. Wo. &CH) to

ose a . 29%). Th
e ¢ ; the connector of the electropnensatio valve (ref. Ho. 29%). The )
terminal 1 © t10 valve (refs For 254) operates ond by-paosed the air frem the air
electropneunatlo '

tyotcs to the hitohing 1cok oylinde
£i OF LANDING A5D KAYIGATION LIGHTS,
LIGHTING AND LITEKSIOY LAXPS

r. Trus, the ¢rog parachute iz unhooked.

20, COHTROL SY5T

JHSTRUKENT
Gencral

i anding nnd tealing
designed for j1luninating 8 TUAsdY while lasding x i
The systes s desls -

. 1ts of the sircraft.
crpit and geparate Wi
izcnt 812187 cockp . 4n the Table bulos.
ind the im0t caprises the devices given in
The systcn €

CCrDET

50X1-HUME
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Ref. Ho.
in cir-
cuit

dfagrun

Deseription

n3tallation plece

2

3

&

2C

L.0. WARHTHG NAVIG.
LIGHTS circuit breaker
LCa; KIDDLY; FULL

szitch
Heoiotor

Port eide wing-tip
navigation light

a1l 1ight

Starboard wing-tip
navigation 1ight

Socket
KKD HRATING ,
EXTENSION LAMP circuit
reaker
Sacket
LANDING LIGH?S, L.G.
OUSSIDE IFDICATIEG
LIGHTS eirouit
breoker
LANDING LIGHT, LAXD-
186, RETRACTION,
TAXIING switch
landing 1ight

Landing 13ght

Relay

Rolay

H3MH-20

19BP~25-15

BAHO-45
(red)

XC-39

(white)
BAHO-45
(green)

Cil-2

BT3602014

HIRg-1

Hlir-14

THR120RS

THESEIRY

Cockpit, rear right-hand
electric beard

Cockpit, left-hand -~
console

¥use end resistor bex,
in cockpit behind pilotte
scut, frazes Hos 10 snd 11,
starboard side

Leading section of port
slde detachable poriion of
wing, betweer tips of
ribs Kor 18 ord 19

Fin edge

Leading scetion of etar-
teerd detuckable portien of
ving, beiveen tips of
ribs Hos 18 and 19

Puse and resistor box in
cockpit tehind pilot's sest,
frapes Fo: 1€ ard 11, star
board

Cockpit, right~hund cunzole

Cockpit,reer right-hard
electric toard

Port side wing, 1.6, well
Cockpit, rear right-hund
electrlc toard

Upper left-hand electric
board of instrusent panel

Starboard detechable por-
tion of wipg, ribe Nos 1
snd 2

Port side detachablo por-
tion of wing, ritz Hoa 1
and 2

Belay box, starbeard,
franes Ees 12 and 13

Belay box, staricard,
frases Hos 12 and 13
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Port side; power disiribu-
tion unit, fremes Hos 12
and 13

¥Fort slde, power distri-
bution unit, frames Heg 12
and 13

Belay box, in eockpit
near frame Ko. 11, star-
board

Relay box, in cockpit
near frace Ho. 11, ster-
board
Puse Cil-1 Cockpit, right-hand
conzole
Instruzent lighting CY-37 Cockpit, left-hand
lanps consdle
Instruzent lighting Ci-~37 Cockpit, right-hand
lanps console and upyper bowrds
instrunent panel
Instruzent lighting cu-37 Instruscnt panal
lanps
Resintor N33p~30-27 Relay hox, In cockplt,
pear frace Ho. 11, sinr-
boaxd £ide
Resiotor ' HO5P-25-11 Relay box, in cocokpit,
near frace Lio. 11, otar-
board cide
Resistor f3BP-¢>-11 Relay box, in cockplt,
sepr frame ho. 11, ster-
board cide
Bheostat PHR-K5 Cockpit; Tighi-t.and
console
Bheostat ) PiA~45 | co::;?zit, right-hund
IEr-15K Cockpit, left-tand
gotteh . cansole
43C-5 Cockpit, rear right-hund

¢ L T 1HG
IRSTRUKETS Lict elcctric board

etroust breske? Clt=1 Cockplt, right-hand

ecenssle
Cil-1 Cockpit, right-hand
console
-1 Cockpit, Tight-hand
consol?

tric Circull

eraticn of Blcc

. 3 ) 8
11521!5 (XEf Hos 44C 3“6 ) C) arc ce tXOI]Qﬁ ¥
&2«) and tud rcll"dﬂ (lefu Hos 48C end 59‘-).

1th ths help of the
The landing
vodteh (ref. Mo.

L ettt de i o o i 2 e ....4;,.‘..”,“13

SFCRET
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Then the owitch (ref. No. 42C) 3o set in the LANDIKG positicn the szains
voltage io fed from the energized circuit breaker (vef. Ko. 41C) to ihe windings
of ths relayn (ref. Kos 48C and 49C); the rclays operate.

From the circuit breoker (ref. Fo. 41C) the voltage 45 fed to terminal 2 of
the landing 1ighta (ref. Kos 44C and 43C) through terminals 12-11 and 9-8 of the
srelay (ref. No. 49C); the landing lights are extended.

Proa fuse Hil-30 (ref. Fo. 50C) the voltage is fed to terzinals 4 of the
lending lighte (ref. Fos 44C ond 43C) through tercinals 2-3 and 5-6 of the relay
(ref. Fo. 48C). The larding 1ights go cn - PULL LIGHT.

Ehen the switch (ref. Ko. 42C) is set in the TAXIIHG position, the sains
voltage is fed froz the encrgized circuit breaker (ref. Ho. 41C) to the winding of
the relay (ref. No. 48C). The relay cperates and the landing lighte are exiended.

From fuse El-30 (ref. Ho. 50C) the voltage is fed to terzinal 5 of the lapd-
ing lights (ref. Hos 44C and 43C) through terminals 5-4 and 2-1 of the relay
(ref. Fo. 4BC) ond tercinals 16-17 ond 15-14 of the reluy (ref. Ko. 45C). The land-
ing lighte gc on - LOW LIGHT.

¥hen the owitch (ref. No. 42C) ic set in the RETRACTION pocition, the voltage
from the energlzed circuit breaker (ref. lio. 41C) ic fed to terczinals 3 of the
landing lights (ref. Kos &44C and 43C) trrough terminals 2-4 and 1-3 of the switch
(ref. Fo. 82C). The landing 1ights arc retructed.

She novigation lights (ref. Bos 159C, 20C and 21C) are smitched on by setting
the switch (ref. Ko. 16C) to one of the following positions: LOX, MIDDLE and PULL
8opending on the luzinous intensity required. In this case, the zalnc voltage is
fed from the energized circuit breaker (ref. Ko. 2C) to the navigution lights
through fuse (ref. No. 23C), the contncts of the cwitch (ref. lo. 16C) and through
the resistor (ref. Ho. 17¢).

The sockets (ref. Kos 28C and J6C) degigned for connccting the extension Jexp
ere fod with the voltage from the energlzed circuit breaker (ref. ko. 35C).

The voltage ic spplied to the instrusment lighting lacps (ref. Nos 58C, S7¢C
and 59C) of the right- and left-hand consoles ond instrument pagel in the pilot's
oookpit by switching on the circuit dreaker (ref. Ho. 66C).

- The console lighting lanps (ref. Ko. SBC) mcunted on the right-hand console
are fed with the voltage ¢Chrough the fuse (rcf. ko, 54C), the ducping resistor
(ret. Uo. 62C), the brightness control rheostat (ref. Ho. 64C) and through the fuse
(ret. ®o. 67C). )

She comsole lighting lampa (ref. Ko. 57C) installed on the left-hand censole
are fed with the voltsge through the same circuit having instead of the fuse
(ref. Bo. 67C) the fuse (ref. Ho. 55C) commected after the rheostat (ref. Bo. 64C).

The instrument lighting lazps (vef. Ho. 59C) installed on the instrunent panel
are fed with the voltage through the fuse (ref. Ho. 53C), the camping rosistors

(ref. Bo. 61C), the brightness contro) rheostat (zef. No. 63C) and through the fuceo
(ref. Eos 68C and 65¢C).

Bote: Tho switch (ref. ¥o. 65C) is fn the OPP position.

In ezergency case the instrucent lighting lazps on the instrument panel ere
seitched on by the ewitch (ref. Ho. 65C) set in the OF positicn. The pomer 15 fed o
the lazmps (ref. Mo, 59C) through ths fuse (ref. Ko. §2¢), the brightness control
rheostat (ref. Wo. 60C) nnd through the contacto of the switch (vef. Fo. 65¢C).
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21, HEATING SYSTBY 0P STORAGE BATTERIBS, PRESSURIZED HBINE?,
CLOCK; PITOT-BTATIC TURB HBi=7 and FIT0? TURE TN-1564
Ceneral

She systen 4o designed for zaintsining normal temperature comditions for the
sterage batteries, preventing the pressurized helmet glesnes fron gwesting, provid-
irg the precise escapement of the clook and for de-icing Pitot tubes IBA-7 and
f1-1564.

Operation of the sycten is performed by the devices licted in the Toble below,

fef.iﬂo.
n elr-
cult Description Type Installstion place
dingran

349 Puse {5 Prazes Los 11 and 12,
lower pertion, port side
35¢C KKO HEATING, 43C-5 Cockpit, rear right-hand
BXTERSION lAl® clectric bozrd
circuit treaker
PFITOP-STATIC TUBE, [A3C-10 Cockpit, middle deoard of
CLOCK circuit instrurent prnel
breaker
Heating elccent A4 Instrusent pancl, clock
of clock AYC
Heating elezent of | NIBi-7 Fitot-stutic tube rod end
Pitot~static tube
Heating elecent of |[Ti=156U Fuzelage, atarteard,
Pitot tube T-156U between fraces Nos ) and 4
Circuit btreaker of 2 Cockjit, middle bosrd of
Pitot tute FN-15€U tnctrument panel
Beloy AT Reloy bex, starbsard,
frapes koa 12 end 13
Heating elip- Frapes Hes 7 to 10 under
cover for storuge cockpit fleor
tattery 15CIC~45 with

thercal relay 7-50
Rhecstat Cockpit, left-hand con-

scle

Heating elezont for Fressurired helzet

prosourized heleet
STORAGE BATTREY

HEATING s¥itch
FAST IIBATING OF PBES 5K

SURIZED HSIMET button

BI-19K Cockpit, right-hand
console
Cockpit, left-hand

coasole

OEerut!on of Plectric Circuit

137) of stcrage tatteried 15CIC~45 1o switchzd
201) $n the OF poziticn.

jon the voltage §s fcd from the ground
137) through HlA=5

The hepting elexent (ref. Ko.
@ by setting the switch (ref. Bo.

With the switcn oet in the Cy posit T
4 cle. .
Jorer supply source 10 the peating elezent (¥

o ..‘.“;;-..,..*.......,..3

50X1-HUM
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(ref. Ho. 303); the fuse (vef. lNo. 343), the clored contacts of the gwiteh
(rcf. Bo. 207) end contacts 2-3 and 5-6 of the relay (ref. Ko. 127).
$he relny operates autscatieally when the contacts of the thercoswiteh close

with the tecperature drop.

+2°¢C.

Hote: Tho keating elip-cover is furnished with therzal rclng T:
sdjusted for breaking the contzets ot a texperature of 15

20
z

Presourized helpet TC=GUC of oxygen ect EiD-3 4o heatcd by feeding the
£ains voltage fron the emergized circuit breaker (ref. No. 35C) to the helmet
heatirng elcrent (zef. Fo. 19%7) either through the rheostat {ref. ¥o. 3BT) or
through the closed contoeis of the tutton (ref. Ho. 213).

Sbe heat control of the helzet elezent provided by nenns of rhecatst wleo
used for owitching on tke zainc full pewer cupply and cutting it cut. The fast
beoting of the precsurieed heleet it cut in by deprecslng the respecitve tulton,
in thic case, the full caing poaer fr applicd to the heleet heoiing elezent,

whe heatere of Pitot-stntic tube HBI=7, clocik AIC and of Pitot tube TH-155Y
gre exwitched on by turnipg on the respective circuit breakers (ref. oz 77 and 117)
which pass the rainc pewer to the hester of Titot-static tube [EI-T  (ref. Eo. §7),
the heater of ciock AUC (ref. Fo. BT) and to the heater of Pitot-tube T{i-153Y
(ref. Ko. 10T).

22. COCKTIT HEATING UTSTEX
Ceneral

Cperation of the syctes do perforzed by the devices livted In the Tatle belew.

Bef. Wo.
in cip-
cuit

dingran

Degeription Unty Inetulletion place

1T COCKPIT PORER Rear electric bourd of
SUPPLY edircuit right-hand censole p
bresker cockplt
AUTCMATIC-HOT-COLD N3MH-20 Cockpit, left-hand
cziteh console
Thermoregulator TPTBH~454 Cockpit, fraces Kos 10
2nd 11, port scide
Rectric sir Lnit 525 Fusclage, lower portion,
distritutor frazes Hoe 21 and 22, alcng
axis of cyczetry
Belay unit Fil~2 Cockpit, fraome No. 11,
(4n set =ith port side
1PTBl-454) |
Tho thermoregulator s designed for pointaining automaticolly the air texpera-
ture in tho cookpit within the specified licits.
$hs air distributor is used for reccliving air from the engine compresEor and
diotributing $t betmeen the hot and cold air supply linga.or delivering 1t %o doth
3ines aicultoneouely. .
%ho reliy unit 48 dealgned for szitching the power supply circuita of the
electric air distritutor.

SFECRET

50X1-HUM |




ized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9

50X1-HUM

Operatica of Rlectric Circuit

To maintain the atr temperaturs in the cockpit sutumaticald
fied 1imits (with the help of o 1imb),

1y =ithin the gpeci~
1t is necessary to switch en the cirouit
treaker (ref. ¥o. 17} and to et the switch (ref. Ho. 21) in the AUTOHATIC positson.

¥hen the sir teaperature 4o belor the normal level (os preset on the 1md), the
binetallic coil of t}e theracregulator (ref. Ho. 37) blowm by the mains air io
atrained thus closing the moving contact and the first fixed contact and feeding
the negative voltage to the winding of the relay unit (ref. Fo. 147) threugh ter-
pinals B and R of the connector of the thermoregulator (ref. Ko. 37) ond terminal B
of the connector of the relay unit (ref. Ho. 14%).

The positive voltage ic fed from the circuit breaker (ref. Ko.
relsy winding and contacts through the closed contacts of the
and terainels  and ¥ of the conncctor of the relay units (ref. Ro. }47). The relny
operates and feedo the mains voltage to the electromotor of the electric air dis-
tributor (ref. No. 41) through the closed contacts of relay unit (ref, Ho. 147},
terninal B of the comnmector of relay unit (ref. Ho. 147), terninal A of the conasectop
of the electric air distributor (ref. ho. 4T), the closed contacis of the lioit
szitch and the reversing winding of the uir distributor (ref. Ko. 473,

The motor starts to operate and opens the throttle in the hot air aupply line.

It the air tesperaturc in the cockpit exceedz the value preset on the lick, the
bimetallic coil of the air teaperature regulator (ref. Ko. 3T) strains and elosco
the noving contact and the sccond fixed contuct thus starting the clectrozotor of
the electric air distridbutor (ref. Ko. 4T) through the contacts 62 the other relay
of the unit (ref. Ko. 147). The motor turns the throttle in the eupply linc fecding
the cockpit with cooled air.

To decrcase the temperature fluctuations, the therooregulator has un elcetro-
sagnetic feedback coil both leads of which arc connected with the potenticzcter of
the air distributor (ref. lNo. 4T). Cne lend of the potentiomecter and the feedback
cofl 1o fed with the mains pocitive voltage =hile the other one 1z fed with the
negative voltage ond the potentiometer slide in connected with the other lead of
the feedback coil.

Shifting together with the air dictr.outor throttles, the potentiozeter clide
changes the voltage in the fecdback coil. The lower the positicn of the slide on
the potentiopeter the higher i5 the veltage in the feedback 9011 n?d vice vcre?.

Respectively, the moving contact of the thermoregulator (ref. Ho. 3T) is sitract-
ed to the coil core or repulsed by 1t thus clowing the hot afr supply elrcuit or

17) to the
switeh (ref. No, 27)

vioe versa. i
This is hoy the air temperoture in the cockpit i autcmaticslly controlled.

¥hon the air temperature set on the licb of the therzcregulustor (ref. ko. 37)
‘ P . . .
doea pot satisfy the pilot, he sets the ewiteh (ref. No. 27) in ose of the desirced
oaitions COLD or HOT. " . )
' In thie cuse, the cockpit sutocatic air tecperature contrel ﬂ)s!e: {s szitehed
n 3 ast, i .
¢ » smitch (ref. lic. 27) to the
jrectly fed from the sw
off,and the pains voltage 1o d t " I o -
1 ‘t otor of the air distributer (ret. Fo. 4%) through cne of the r;u‘li ng e
electroz ¢ o ! e ot e ne wind
i rTh jectropotor turns the threttles in the cold or hot &ir supply line,
ngs. e elec

peotively.
Ao poon as the deoired tenperat
tha switoh (ref. Fo. 2%).

ure io obtrined, cut out the electrezotor by

SECRET
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23, PILOT'S SoA% POSITICH CONTROL SYSTR:
Ceneral

Operaticn cf tho cysten §s perforzed bty the devices licted in the Tetle velgy

——
Ref. Ko.

éﬁit”“ Beacripticn Type Gnty Ineisllation place
dirgran

m‘-———-’*"&——.-—_
454 =15 Foxer distritutqcy unit,
port side; frumes Now 1o
and 13

464 SBAT UP-DOVH THI- 15K left-hund cencole gy
guitch cockpit

470 Linit owiteh 4802-BK2-141 Upper porticn of lest-
biurd rail of gent Irazework
461 Linit switoh ABO2-Bii2-141 Upper portion of Jeft-
hund rail of seut frameworl
451 Electrenotor UY-10040 Lower cross beas of seat
frarevwork

The seat pesiticn in cozplicnce with the pilot'c length 1u adfusted by shife-
ing the seat pan wpwards or dowmwards along the guide rails of the seat fracework.
The pon $6 roised ond lowvered with the screv driven by electrozotor ¥Y~1(0Al.

Ihe motir 48 roversible ond zay turn the gersw fn one or the other direciion.

ine upward snd dowmeard travel of the pan is limited by meuns of the 3imit
owitoh mechanisa.

%o disoonnzet the electromotor fros the power supply circuits (in cace of dis-
sootling $he cotor) provicion is made for connector DP2ONK4ILIS installed on the
lower porticn of the right-hand rail of the scat fraucsork.

v

\

N

Operation of Electric Circuit

¥hen the ewiteh (ref. Ho. 461) 45 set in the DOl positdon, the porer is fed
2zroa the aircraft cains to the reversing winding of electromotor (ref. Ho. 493)
through fuse (ref. Ho. &54) snd the pnorzally-closed contacts of the 1imit gwltch
(rof. Fo. 46Y). Electrouotor W-100401 starts roteting counter—clockwise
thus lcwerdng the cest to the pozition wherein the 1init sxitches (ref. Kos 474
and 484) opirate.

¢ #=itoh (ref. Ho. 40M) opens the normally-closed contucts bhus de-

energizing R} reversing winding; the motor ctups. The 1imit switch (ret. Ko, 47K)
€losen fts p 11y-closed contacts thue preparing the supply circult of the re-
versing windink of clockwise rotation.

¥hen the pwiteh (ref. Wo. 46K) is oet in the UP positicn, the power 1s fed
from the alrozaft mainmg 4o the reverzing winding of the electrumoter (rvef. Ho. ASY)
through the fuse (ref. Bo. 45U) snd the norzally-closed contacts of the limit saitsh
(ref. ¥o. 470). o ¢leotromotor starts to rotste in the clockwise irecticn thus
¥aloing tho seat to the position wheroin the lipit seitches (ref. Hox &7 nnd 48K)
cperate.

The Uait exttoh (ref. Ko. ATE) opens tho nerually-closed contacts thus de-
ensrgising tha Foversing codly the motor stopa.
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Sanitized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9

50X1-HUM |

Fhe 1isit ewitoh (vef. Wo. 4BM) closes its mormally-closed centasts end
prepares the supply circuit of ths reversing @inding of ccumter-glookwise rotztion.

24+ POWER SUPPLY BISTHY OF SPREDUBAROGRAFH K2-717

The devices iacluded in the systen are 1isted in the Table below:

Ref. No.

ﬁﬁiiir' Desoription

Iastallation plsce
diagran

2K Speedobarograph Upper front 2ccesaories

cozpartnent, frages Hos &
and 5, stardoard

Suitch Bi=15K Right-hand censole

Pilter for cpecdo- In cet for Front gccessorieo
barograph K2-717 cozparteent, frares Hos 4
end 5, starboard

CHECK LIGHT PANBL, A3C-5 Fear right-hand cleotric
PI7CH TRIU. WARHING; bvoord
SPREDCBAROGRAPH
circuit breaker

Small-size epeedobarograph K2-717 is deslgned for raking check recordipgs
of specd end sltitude. It is inctalled on 1l fighters as one of the cezponents of
4ts standard cquipzent.

Qperation of plectric Circult
Pl Redubabel

The spcedobarégruph (ref. Wo. 2K) is put inte Opetation by turning on the
oircuit breaker (ref. Fo. 10Y) =ond switch (ref. No. &K). )
The power pupply necessary to energlse the speedobarograph is rﬁd towite cen
pector terminal 2 and therefore to the € ctromotor and tiner (ref. Ko. zt) fros
the circuit breoker (ref. Fo. 10Y) through tersinal 2 of the connec:oy of the
_filter (ref. No. J0K); the electrogotor and the tiger start to c:ernbj',talGC
the electric heating 1s controlled autn:&tiiallrtbz ?thu ?re: RZL }Oy)
roo the clrcu reaker . .
::ernoiefu1::::1u§cif=:§ep:::Zeiioieifrfiltcr (ref. bo. 10K) to terzinsl J of the
wrough te

cpecdobarograph (ref. Bo. 2K).

25. PCHER SUFPLY SYSTEM 0F CAMFRL ATTACHUFNT P-115
. general
piiaa et
heent P-115 16 designed for taking pictures of the rudar indicater
Capmera attachzent &7
toroen.
¥hen ecnployed 19 the int
in 2.5 ecc. snd when operatin

er ’tté‘slt gode the canera Btidd}‘;"@“t tekes 1 plCtU"{
=]

8 8 cin mers 4 sbes u-10 PiC"\lZ’bE every

& 8 ecrmt t te

e onlzer P-
deg are ensured by gynchron

. pe the caperd attachzent &

the hesting and control circuits.

111 included in set P-115.

re the electrcootors in
ers in
fhe D.C. conmuk

wnits P-115 and P-111, 28 gell 83

A e e
P AR NPl
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Operaticn o2 the cazera attachment i3 perforoned by the devices listed 4p the
fable bolow.

aa S SR

Ref. To.

cu‘gir- Deocription Sype Instellatien place

dingran

8x CAMERA ATTACHMER? 43C-5 lerlizental electric boarg
clircuit bresker of right-hand congole

114 Belay THEZ2IMAT Beluy box in cockpit,

a between fraces Hos 6 and 7,
starboard

Circust breaker 43C-5 Bear electric board of
right-hand console

Button 205K Aircraft control stick
Belay THES 6T Belay box in ceckpit,
francs Kes 6 ang 7, etar-
board

Telay TRA1208 Belay box in cochpit,
upper left-hang board of
instruzent pancl

Opersticn cof Electric Circuit

Bhen tho clrouit breaker (ref. Xo. 8%) is turned cn, the poser iz fed to
the heatirg ond control circuits of the camera sttachzent through tereinal 1 of
connector B53,  ®hen the HIGH signal is received from the radar statien, the earcra
atischzent starts to operate in the intercittent node. :

When the costat launching button is depreseed (ref. Ho. 13M), the posftive
voltnge 18 fed from the energized circult brenker (res. Fo. 22l) to the relay
(ref. Fo. 9X) through contscts 13-14 of the relay (ref, No. 5111),

The reloy (ref. Ko. 9K) operater and {1is contacts 2-3 feed the positive
voltage from the circuit breaker (ref. Ho. 61P) to terminal 2 of conncctor §53,

4s soon as this aignal fros the relay {ref. Ko. 9K) and the Hich tignzl are
reoelved,the canera attachment starts to operate 2o a cinecanera.

When the ccabat launching button (ref. Ko. 138) 4o released,the relay
(ret. Ko, 9K) beconss deenergized and rexoves the positive voltnge froz terninal 2
of comneetor B53 by contsots 2-3. is & result, the camera attachzent starts to
operate in the {ntermittent mode.

¥ith the oirculs bresker (ret. Heo. BK) turned off the camcra attachzent stops
cperating.
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16, Londing Gear Brake Autcmatie Beledoo SyBLen ceevviviiviniiaiinnag,,,,
17. Air Brakes Control and Barning Systen D R R
18. Flop Control and Worming Systen eececcsrererrinnineciiniininea,,....
19. Drag Parschuto Control SyBten «evreevresiercivertiiininiiiniinn,,,,.,,
20. Control Syctea of landipg and bavigation Lighta, Instrunent Lightipg
and Extention LOTPB eeeseestananenitisetitieitotstioiitneiinnnana,,,
21. Hesting S .cn of Storage Botierles, Fressurized Helemet, C‘lvcc:k,
Pitot-Stati: Tuve MBA-7 and Pitot Tube TN-150H ...eoiooi..,...,L,
Cockpit Heuting Systez L
Pilot's Seat Pocition Contzol SyBtez eoveeeeiennrieniinivinsnnnnes,.
Fower Supply Syctez of Specdobarograph K2-717 ettt ieeeenna,
Poser Supply Sycten of Cesera Attachoent P-115 (oo ciiuu..,,.,
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Psoknical Descripticn of Alroraft Mal-216d ocmprisez f£ive books:

Bock It Performmnce Charasteristics

Bosk II: Armameat

Beck III: Cemstruoticn

8odk IVi Elsctrical omd Oxygen Eguipaent oad Plight Instrumenis

Book ¥1  Rsdio Byuipmemt

Tha zeocnd pors of Book IV ccataims description of the orygen equipment end
£24ght fastrusents.

In tbe ccurse of afroraft opsrsticn mako use of the dlagraes, operating and
e2sintenance imstructicns dalivered with the circraft.

£bo Book dncluden 75 pozss.
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Chapter 1
GEKERAL

The oxygen equipsent arnd £1ight instrusents cosure dsy aoad night flights iu
sny westher conditions at all cltitudes up to ths gervice ceiling.

fhey ansura the following:

() orientation of the sircraft in space relative to the horizon ead hoeding;

(b) ohacking the operation of the power plant; '

(c) checking the operation cf separate systezs and units.

Bsaides, ths equipsent ensures the necessary living conéitions fer the pilot
furing bigh-sltitude 21ights and at high load fectcrs.

$ha flight cquipmeat consista of:

() 71ight and nevigetion imetruments;

(d) power plant ccatrol instrumsnisg

(c) coptrol instrumenta of sepsrate systess and unpits;

(3) £1ight-ond-diractionsl and follow-up eystems.

The oxygen equipasnt includea:

(a) cxygen equipment set (KHD) for providing the pilet with cayges;

() sat1-G syztea (INY).

The most spocific featuro of the cookpit of this sircraft {5 the pencrasic
arrangesant of the instrument pznels &nd conirel boards (1.8, vherever possible
ttay ere turned shrough 90° with respect to the sighting lime) and she 1llusizstiocn
of the {zmsoripiions end imstrumests at night with jostrusent-lighsisg lazps.

%o srracgesent of the eguipsent praovides for proper iaternsl sad externsl
okoervation £rom the pilot's scst end moximua coovinisnes in usisg 3 gweat suabay
of iaztrusents in flight.

¥ho levers, imstrumsats and sarping units sre iostalled within emey yesch
scnes aprd grosped sccording to thelr purpose asd simultesecus spplicsiicn. Tie
£11ght ond mavigetion instrusente sTe aountzd o the cantral and laft-Rand porticee
of tb» instrument poesmel while the right-hend pertics of ths ponel miuata tha power
plest (engine mnd fus) supply systes) control instzusents. Ths imstrumest pnel

" periphery and ths conscles carry the control imstrussnts of ssperete Systess emd
units.

25 provids ossy resding of isstvusent imdicaticas, ths ddals of come lmatau-
oeats gre @ivided into colwared sectors imdtosting different cperating ccmiitleas:

{3) blue sector meens unlimited operstica;

() yellow sector - cautiosl Short-time Gperstium;

o) s¢8 sector - coeration at this yating $o farbiddes.
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Chaptelr II
ARRIHCEMENT OP EQUIFMENT IH COCKPIT

fhe pressurized cockpit §s located between frames Koa 6 and 11.

411 the flight instrucents are installed on the imstrument psns2l, left- apd
right-hend conzoles and in places socesaible for cbservaticn end control.

The instrusent panel 2nd middle board are mounted on epecial brackets in the
plane of frepe Ho, 7B, The left-nand cozsole 1s mounted along the port sids of the
cookpit between fromes Hos 76 and 10 and ths right-hand console 13 mousted along
the starboard of the tockpit between frames #os 7B end 10. The consoles are
scrowed to & stesl tubulsr framework stisched to the ccckpit sldss.

%hs instrument punel azd middle board ars painted black and the lefi- end
right-hand consolea are painted gray.

Ths white vertical 1line in the w3ddlo of the 1nstrusest penel gerves for
getting the control ostick in the peutyel position in the poll plars,

1. IH3TRUNEBT PAHBL

2he ipotrupent panel 1o imstalled in tho plemc of Srume He. 7B It mounts
the imstruzeato that ere more often used by the pilet in 2light (Shey axe fitght
end pavigation inotruzants sud engine ocatrol instrumemis). Thoir erzengesent on
the pazel 48 showm in Pig. 1.

The instrument panel ocnedets of thres ataaped punelel two side panale and
the middle cme. All three penels arc installed on the comnen stubulsr framswork.
¥ framework is suspended through four-lesf rubber daupers from the brackets
attzchsd to frame Ho. 75, .

ihe central porticn of the panel is sazily detachable. After four spsoisl ause
ars ungopswed the panel mey be drewn cut end turned inside the cockpit; thia gives
83coss t0 the connsctors, hose compections end imstrumests mcunied bokipd the
inptrument paasi.

If pecsgsary the pauel may be romoved.

ks eomsoles are attached to the steel frvpeserk with sarezs. $he upper
boarda are rigidly ecoured through the brackets So the Zuselsge mtrustura butween
frazes Bon 7 and 76 tq $ho left and right of the imstrumsst puasl. Pros the peer
8485 $ke boards sre protected mith cesings.

Uader the isstrument papsl the tubnlar framesork scunts the ziddle boapd. Its
stazped psnel 1o sttechsd to the framework with four ecrews. s framscuerk in itz
tern 43 rigidly ssoured to ths cemtrsl comirol umit.

50X1 —M
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FIG.1. INSTRUMENT PANEL
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Thers ie & clesrance betmecn the instruzent panel and the siddie beoard to pre-
vent thes froa contsoting.

2. LBP?-HAUD COjISOLEB

Tbe left-hand coracle is lccated slong tho port side of the cockpit betzeen
frasoo Bos 75 end 10 (Pig. 2).

Tha comsole consists of the vertical and Lorizontal porticns.

The lsft-hazd console mounts the ewitches, buttena, levers and other devices
shich are mora often used by the pilot in £1ight. Located within essy resch are:
the opgine control lever sith buttoms for switching on the commumication radio eth-
tion apd axtending the 2ir brakes, the landing gear extension aund retraction valve.
flaps extension board, oxygen equipment sat control usits, dreg chute dropping cod
Telease buttons, seat control switeh, zavigaticn instrugeats control switeh, engice
acntrol units, etc.

Tha console imcludes vsrtical =nd horirontsl pazels, electric boards and
ocntrol boarde.

411 tbe equipzent of the panel iz mounted cm the steel frezesork rigidly secured
to $ba fuselage atructure slong the frames (between fremes Bos 75 ard 10).

%o glvo an sccess to cxygen equipzent Ki-7 axd pressure rsgulster All-54,
the rear verticsl panel iz made easily detachable, with spring locks. A1l the other
pansle are sacured with screvs.

In the zren where the console neighbours the ipstrument pazel (betmesn
Zrzmes ¥os 8 and 7B) the vertiosl peael faces tze pilot.

3. BIGE?-HARD COE3OLZ

¥ho right-hand console is loosted along the starboerd of tho oozkpit betscen
framoe ¥oo 76 and 10 (Pig. 3).

It qounts the devices which are Tarely used by the pilot in f£light and do
not Bred sny specizl sdjustaent duripng their cperaticn (mostly they sre ewitched
6n end sdjngted oa the ground).

2o econsele inoludes the vertical npd horizontal portiono,

fhe fromt porticn of tha console mountn 8 group of boards with radfe 2quipment
ooatrols and ite rsar portion carries s group of beards with circuit broskera,
twitones, fuses znd butiozs.

o rear eleotric boasd is protocted with a hirged trsnsparent cover (sz2dc of
erganic gless) eo a3 to provent the ewitchea and olrcuit breskers fros mecidestal
teitobdng $n f11ght.

45 in $bv case with tho lsft-band oonscle ths passla, bozrds and circuit
breaker boses are mounted on 3 tubuler stoel fromowork that is rigidly szcured o
the bracksts alomg fzames Mos 75, 8, 9 and 10.

522 tho olemonts instelled en the frapework sre secured mith ecrews.

In the sres whsre tho comsole msighbours the instrusest pasel (betueeq
fromes Hoo 8 end 75) the vertical pemsls end radio comtrol boards fzce tho pllot.

&. OCGHTAOL 8TICK

789 control otick (Pig. 4) mounts the follovinmg slements:
(2) 2..G. whesl brake comtrol lever;

() éxop tazk zelesae tuttons

(¢) firing dutton;

50X1-HUM
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(4) taxges look-an tuiton;

(o) stedilizer trizming effsot @echanisn oomirsl switehi

() stadilszstice-co dutten of 7ol stadilisatics sutepslos BA2 ({elsek);
) stebilseaticpecff vatten of zoll siehilisaticn swtopiles HAD-2 (wed).




»O
| ©
o
. .
E< B
=
S~
hall.
" —
FON
Y -
o O B
. wni
© &
N oR
N 0K
M
«
R u—
-]
g OB
R >
(o] - .
i B
[e]
o
N <
N >
[e]
N ol
OB
"
8 e...

SIONCO OMYHrLIZT "I

Hio 8l

f

00038R001800220001

RDPS82

UOJ4404 JBAIELIY

Sanitized Copy Approved for Release 2011/04/06 : CIA

9



27080 QNVIFLIDWN * (D1

50X1-HUM

FHT -am
Sargasrng

| «puodrupasy

8¢ osp o
P

R4 12usyt

19und poajuoa sepdured
OIPBY g PUNOE Y

6 busbaser pao oo
® HIN w8 yagpm

wosgaed D314 404

kO,
O
g O
O
M &
.
g O
o
8
o —
B O
o
B ©
i 0O
N
IS
N O
1<
o
i CO
O
- [
B
i <
O
6
e O
~
.. N
i
B ~—
N~
R O
BN
o O
n
3]
} 0
| ©
14
f .
R O
§ Y—
" B
R O
a >
O
B
[e]
| O
B
B >
. K%
f O
(@)
©
(0]

Sanitized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9




Sanitized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-8

50X1-HUM

Chapter III
THSYRUKENT-LICHTIEC SYST&d

Fho sirorzft ccokpit fa equipped with inetmer;t-lishtins systea. A1l the
inscpiptions, &1als and pointers of the fnstrucents ere painted owith white ennzel,

fhe instrument disls ure illuminated with light fixtures, types €50, €80 snd
€B. Light fiztures AITl end AR orc desigred for fllusinsticn of the gyro horizom
{adicator.

$2 11luminate the insoriptions pade on the instrusent pnasl ard conscles at
pight, provision is made for $llumination units with the 11ght fisturen, types ATH
end 4B (low 2nd hign 1ight fixtures) fitted with red 1ight filters aud
lazps CU<37. Tho design of the light fixtures §s 1llustrated in Pig. 3.

&p $1luzination unit consists of a2 tronspsrent cover made of organic gless,
2-) ua thick, with the Insoriptions engroved from the rest side sod printed whise.
¥he enda ¢f the cover are coated first with white enamel and thes with black enmpel
80 22 %0 reduce light losses.

§he rear side of the transpsrent cover is protected with a peael vade of
ergenlio glacs, 1 == thick. Ths front side cf ihe cover is also protected witk a
22180 panel, 0.5 ma thick, with windows for Snscriptions. The pasels on which the
feseriptions are made are psinted bluck co oo to make thes guite disceralble in
tho daytius.

The fastruzent-lighting system is divided into three groups:

Group I - 123uainotion of the instrument panel except the armament board and
tha piddle board; the lighta are turned on and sdjusted with the help of ES?B.“
TAXEL BIN. DIIIIEG rheostst Pil-45 4ipstalled on the right-hand comeole.

Orcup II - 11luninetion of the left- snd pight-hand ccnaolea, armssent toard
€24 upper boards of the instrument panel; the 1ights nre fugned on spd adjusted dy
COSS0LES MIK. DLAGING rheostas PHA-45 installed cn the right-haad console.

Group III - emergency $llumination of ths flight &nd navigation imstruments
iz3talled only on the imstrument punel, 25 well a3 the tachopeter indicator, teo-
rture gauge, fusl flowaster and prescure geuge 2ILHN-2504 end lotegrating
tapare-hour poter HCA-K. Tho 1ights are tummed on by messs of the ewiteh imstalled
&2 $ha left-hund console in the front upper portion.

€roupa 1 ans IT are fed through the eiroutt breskera en the right-hand console
ead group III 43 fed through e fuss.
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Chaptesr 1¥
PLICHT AND HAYIGATION IXSTRUMENTS

The f1ight and navigation instruzents serve to correctly and Sully ut$iize
the aircraft perforzance.

fhe f11ght and navigatien group of instru=ents controls the position of the
eiroraft in space relative to the earth (rorizon) snd ensures 1to cricntaticn
during day and night flights on & route in any veather conditions ot 2l eltitudes
up to the service celliing.

¥e group iacludes the follewing instruments:

() two-pointer atrspecd indicator H/C-2500-K §

{b) ®ach-nuzber indtcator He2.5-K;

(o) tzo-pointer altizater BI-28}

() standby gyro horiron BR-200 ¢

{o) accolerccetar 14-10K

(#) =510 sltineter tndicator YB-57 (set PB-¥H)y

(8) atrcraft clock 44C;

(1) gyro hortzon ATk-1;

(1) zignter 8irectionnl vysten KCH-2,

C875td0n of the above gentioned {nstruments fa btosced on ths folloviag
prizoiples:

(») gyroscopic prinetple (ability of o gyroscope to ksep the pesition of tne
spleniag axis unchanged aad be prececsed under the sctios of the torque spplicd to
b2 spianing sxis); this priceiple is utilized In the gyro horirom, the turn and
benk fndfcator and {n the 8yro unit of the fightsr directional systes;

@) azeroid prisciple (deformatiom of s welded diaphrega cepsuls due to a
cb22ge In the stmospheric preszure); the principle is utslized in the sltizeter,
8B {nstruoents used for introduction of altituds corrcatisns acd 1s altituds
trasaitters; .

(°) mancaatyie principle (deformation of the elevtic diaphragn cepsule duc to
Selivary of ispact presaure fnto 1t); this principle is utilizad in the sopeed indi-
cater, Bach-nugber indicator, controller 4FY, Bach-nusber tranmzaitter, vartieal-
voloolty tudicater, ec.;

(3) =schenteay pricoiple (dsflection of woights, deflectica of the pendalus
8 €0 ths tnertss forces 4n turning 213ght); t2s prinsiple is peed in the sccelers-
Beter, 811 indseator, sto.;

(¢) magnetso principle (intoraction of peymanent pagmets with the Zarth’s
Bagnatic f1e1a); the privciple ta employed in the fighter djrscticnal ryetsa.

50X1-HUM
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Besides, tho Siight sné pavigotion instruzents make uss of the resote-indicat-
ing electric systema S$he signala of which are tysnsaitte through selsyno ond of

ehe balanoe bridge primsiple.
3. PC-PCIRTER AIRSPEED IDICATCR KYC-2500-K

The tao-pointer alrspesd dmdicator (Fig. 6) s desigucd for oeasuring the
dndicated airspesd of tha sircraft (by L2203 of the wids pcintor) within the range
frow 200 2o 316C0 kev/hr ead the tius airepeed (as indiczted with the sarros pointer)
sithin the rangs fream 400 to 2500 ke/br at the 21ight alsitudes frea 0 to 25 ke.

€he consitive elszant of the instrunent ‘§s the dlaphxags assembly zeasuring
the d.fferonce botween the total asd static preasures in flight. fhe inner chacber
of the disphragn sssemdly is conneoted with the total pressure connection while 1ts
airtight case cozsunjcates with tho sir static eystem. Besidez, the sndicator case
fouzen an snerodd cell that introduces 3 seagurezent errcr oerrection for the a}r
density while deternining the true alr speed.

%he rear ¥all of the instrucent e provided with two connscticns having
irdezes © (statsc) and 1 (dynosic) for comnectirg the lostrusent to the regpective
lires of tho Fitot-atatio tube zystem. The inidfcator s installed on the loxtru-
sent panel.

2. YACH-HUMBER 1KDICATQR

@ach-pusber indiceter B-2.5-K (¥ig- 7) is designed for prusuring the ratio of
tho true atropeed to the sonic velocity (st the glven altitude)s

E-—ﬁ-—

ghers, y - the speed of aircraft flight in a/scc.,
8 - the sonic velocity in'm/uec.

¥he sensitive elecent of the instrusent it the diaphrugs capsule ghich
eeosuros tha 41ffsragce Letween tha total and static pressures coupting fur &n eir
depsity messurement ervor cerrestion. The correction table 1s attuched to the panel
near the fnatruzent.

The rear wall of the sirtight case 1o provided with two compections with
tndezes € (static) end X (dypanic) which serve for conpecting the fnstroaent to
4ho etatio and total-bead prescurs lines of the Pitot-static tule oystesz.

3. TEO-POINTER SLTIWETER BA-CH

feo-pointer oltimater Ble28 (Pig. 8) with the dinl runge froc O to 28,C0CC m.
13 intended for determining the relotive altitude of airersft flight relative to
tho taks-off 2nd lurnding site or any other point {n which the btaruzetrlc presoury
{8 kncwn.

§be sensitive slezent of the altinater 45 2n snervld vspsule. When the sir-
ersft olizbs,the statio (utmospheric) pressure drops and the 2lestic disphrsges
of the speroid espand {scd vice vorsa, when the sircraft deocends-the dlaphragse
oconvszge). These warinticns ip pressure are transferred through the nultiplying
gear mechanioxm $o ths sltimeter pointerc. The larger diel indlestes the altitudes
within the range fros O to 1000 @. while the scaller dlsl indicates the ultitudes
eithin the rapge froa 0 to 28 km. The sirtight case iz conrected with tha static

]::: o the Titat-stntic tuke systss through connection C cn the instrusent rear
vall.

SECRET
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s JE acecs

$bo Jovar face pert of the sltizster lus & window with 2 novable dia) of
bercestrie pressure eorrections in su of gureury. The dial ‘10 turned by mesng ¢

8 Fegk~-apd-pinion.
4. OTARDBY GYB0 RCRIZCH

Coxhined instrument RE-200 (Pig. 9) io compriecd of throe independent
izstiomentes verticsl-velooity indicetor, turn indicator and siip indicator,

29 irstyument 1o designed for:

{s) mezsuring tho vertical epeed at which sn airersft 1s gaining or loostng
altitade (its sensitive olegent 4s the disphragn capsule placed in the airtign
¢s3e oommumicsting with ths atmosphsre thruugh capillary holes);

(o) sedicating the tumn of the alrcreft about its vertical 2210 or for cakls
8 correot tum with ths bank of 45% (1ts oensitive elecent e o rute gyroscope
whose spimning axis is parallel to the aircraft pitch azis);

{a) $ndiceting tho side altp (i%e sennitive element o the 2all 4n thy cony
§1nes pips $41led with dozping 1iquid).

%8 eapos of failurs of gyro horiron ATA the standby instrusent zay be carg
{nstszd of 48,

88 consection with fndex £ {etatio) on the instrunent case scrves fer cor-
z3oting thy instrumsst to the Pitot-static tube systea.

%o gower supply necsseary to energize the gyro sotor of the turn $ndicster
takon frem favertor IUT-1§ producing three-phase current of 35 ¥, 400 c.p.s.

9o ACCELERCHETER AM-10H

dcosloromater AN-1CX (71g. 10) 1s an tnstrusent shich indicates the pooitive
ea§ negstive acoelerations 2oting upon the sircraft at s direct anglc =itk regp:
$0 tbe wing surface. Buoh sccelerations ccour in the aircraft while executing ser
tstico pancsuvres end aspecially vhen entering and pulling up frer s dive,

oo souslersticms indicsts how many tizes the stress in the framevork sates!
12 increazad in comparison with the eticss during layel flight when the veight of
@s aizhlase 4s squal to one pull of gravity. The sccelercseler does not measure
$ho acoelerations relstivo to the roll end pitch oxes.

The seesuremsst wnit 1s the gravity apcelezation equal to 1 g (581 a/zac?).
e §zetrusent {s designed $o measure sccsleration within & range fron -5 $o +10
Ekoa 4ho aiversft 1o op the ground, the instrunant pointer reads +1 g end durig
423 £34ght 4n 4he eullegravity condition the peinter comss to read gero.

k3 roer panel of the lastrussnt hes & cega. After & new frstrusent has berf
i258R13¢d $% should do unorged. %o do this, unscrew the plug, drive out the cage
with ;;::;::;::;sv::':: ::;:u 80 ard then, screw on ths plug in 1tg plact

rstrumest {ros azial shock overlozds.

€. amECRAP? cLock ANC

(Fig. 11)
£ho elcox 1g
Bitaure t2s $img o
2150 vp 26 ope hoy

d0s1gned to show the preatni tise in hours, minutes ond seccsit
£ f14ght in bours ang oizuten end

to moasura short pericds of
T 1D 2lnutes end saconda,
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ghe clock s provided eith un electric heater end o theraorsgulator keepipg
thy tecpersture imside the clock at the level of +20°C ¢5°C at lov nabient sir
tzaperature.

%he heator ensures morsal upcration of tho clock at 3 tempernturs belew <15°C,
It &s fod with D.C. wvoltuge of 27 ¥ :ll}l.

fhe thersoregulator cuts out tho beoter uhen the asbient cir tempersture rises
shove +25°C, thus protecting the zechaniem fron overbesting elth the hauter being
connscsed %0 the circult. Tho beater s cut In by the PITOT-ITATIC TUBS, CLLCK
odrcult breaker.

She olook 1a sotusted by o stondavd spirol apring. ¥hen fully wcund the epring
keepa the olook rumning for 72 hours without rewinulng. To ansure the required
greoisicn of the clock, it shculd be wound ence 3o 43 hours.

She clock 4n mounted on the inatrugent prsal with the wid of a clogp secured
30 ths rear part of the cose with two nutsz.

| Sanitized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9 |



Sanitized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9

50X1-HUM

Chespter ¥
SUPPLY SYSTEY OF ANRROID-AND-DIAPHRAGH ACTUATED IRSTRUMENTS

fus supply systez of the anercid-cnd-diaphragn actuated instruzents 1s deatpn-
ed to supply the eneroids and dizphragn aggezblies of the navigation imstruzents
zith the static (atzospheric) ond total-head (dynmonic) pressures. lItc key diagpas
is shown in Pig. 12.

Tho neoeessry precsure is fed froz Fitot-static tube [Bi~7. The tube is
pounted on & opecinl rcd im the Suselnge upper neae oeaticn, f.e. in the eone of
undisturbed ajr flow. Tho end of the tube is provided mith a totzl-hesd-pressure
intake snd its upper and bottos siden bave thrae groups of 1 en static-preesure
boles (tep holes in s group). The rear end bas connectione coarked Cl, €4 CJ
{static) and 0 (totel) which merve for connccting the Sube with the zespective
supply lipee,

Benides, the reor end has 8 virue bundle for conneoting the Fitot-ztatic tube
hester to the eircruft moins. The heater i3 cut ip by turning on the PITCT-37071
TUBE, CLOCK circuit breaker installed in the cockpit. Its power coasumpticn is

about 6 A. All the elements (wire bundle, rubberized hozes) running fros the tuce
are passed through the tube rod.

During operation zee to §t that ths tube surface s frees fros scores, burry
and denta. Any sincr defect on its curface interferes with the norzal air flos
which couses redistributien of alr precsure in the atutic pressure imtake ronns
thus $ntroducing errors in the instruzent readings.

In addition to the ssin Pitot-static tube the mircrmft hag excrgency Pltat
tubo 0156 4rstalled in the upper right portion or the fusclege betmecn
fropes Hos & ond 5. The Pitot tube c3n be gomnected to the Fitot-statyc tube line
ty the cock instzlled on the left-hand console in the cockpit.

The exargency Pitot tude s alas electrically beated by the heater the seitcl
irg of which ta provided by PITOT-TURE circuit breaker fnastalled fo the cockpit.

The oupply lines are made of setal tubes ard these cections of the line fe -
irg the prescure to tho instruzents under the irctrusent pancl are made of rutber
boeas.

Zoze instruzents uoe only static pressure (they are altiseter, cubin #l't-
sater, yortical velocity indicstor, altitude transalsters, ctc.), others utilise
Both static and total-hcad pressures (eirzpesd indicator, Hach-puzber indicator:
oczputer of controller APY-3B, etc.),

To protect the statie and total-hczd preecsure lines

froa goisture provisics
{3 #ade for drain Brrangesents. "

AR A b
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Suoh axrengassuts wsually include solatuze trsps for tho msin and esergency
Pitot tubes inatallsd in ke ®ell of the froat L.G. strat snd one sors soloture
trap 10 3matalled 4n She total-head pressurs 1ine of centreller AFY on frame %o. 11

12 cookpit.
" Prior to stersing ibe cmgine drein 211 he mofsture Irem the traps. The design
of the trap s 11lustrated o Pg. 12

35 4be statio prossure supply lime of eontreller AFY provision is sade fora
eoznsotor $o check the unit on $he ground.

$ha total-head pressuze aupply lime i3 paintad tlack and the atstic pressure
ens 4g painted grey.

Ghs line tubos srs sitoched to tho fugeloge Btructure by meuns of blocks
srrangsd in groups.

Tho syatea §s chacked for air tightness and serviceability of instruments in
sogpliasce with the cpsrating imstructicns.

CErDET
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Chapter VI
ERGINE IKSTRUMELTS

Fue instrumcnts ere designed fonm checking the r.op.z. of tha turto-jot engine,
tha temperature of the exhaust gasses ot the turdine cutlet, th: fusl conmuption
grd the pressure of oil in tho turbo-jet engine.

Ths 1ight ponel provides signulling of proper operation of the fuel pumps of
ths tank groups, warns about fire, rcmaining asergency fuel lavel, cutting in of
th? euguented rating, eto.

2he group includes:

{a) olectrical remote-indicating tachoneter UT3-23;

(b) ezbaust-gas temperature gauge TEBI-1503

{c) fuel flcumeter PICIGA-4}

(8) electrical remote-indicsting inducticn prossure gougs AEN-87K;

(s) 1ight pancl I=1072.

411 the s&bove centioned inotruments arve electrically connscted with their
transuitters.’ v

1. TACRO4ETER KT3-2

Slectrical remote-indicating tochozcter KI2-2 1o designed Zor continuous
wdzsurensnt of the r.p.m. of the high 2ad low pressure roicrs {7ig. 13).

2he fnatrument §s & dual magnetie inducticn taechometers.

fhe set ineludes tmo transaitting gemsraters KI3=1 productag 4.C. thrse-phase
curTent whose frequency is proportionats to the r.p.m. of the turbo-jet englas
edafts and dual dndicator FT3-2, a pagnetic fnducticn instzuzept {bo reosdings of
@bich aze proportional to the freguency of the supplied ourrent.

s dual 4ndicator conmiats of two sisilar uajls acuxted in ouo casd.

The 41al of the indicater bas two pointers mountsd oa eue shaft (for the lvw
Weezers rotor and bigh pressure vme).

Beedingo sre rod fros the die) grajusted in per cent of $19 saxizua wpesd;
0% corraaponds to the HAXIHUY soting, The 8181 is @ivided intp ggual Givigions
from O to 1104,

e indtcator is installed on the right side of ths tnatrusent posel. It ds
S3cured to the pamel by four merews with seif-locking muts in the flasge of tha
izdicator,

fen tramspitsere sre mountad op ths turbo-jel esgins.
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ghe transmitters are connected with the jndicator through busdle sfpes fording
2 three-phase current fros the francnitters to the indicator.

2. BXHAUST-CAS TELPERATURE GAUGE TBI-190

Tempereture gauge TBT-190 (P1g. 14) 15 8esign
rature 0f the exhaust gases 8t the turbine cutlet.

the set consipts of electrozagnetic zillivoltzster T5P-1 (1ndicater),
gerles-connected therzooouples 9-950 and a Junction boz,

the d1a) of indicator FBP-1 1s graduated within the range frox 300°C &5 900%
with a division value of 1°C and the operatirg range being from £59° 1o 750%,

The teaperature gauge operates on a thercoeleetrical prireiple shen the 9.z:.1.
(current) s created as a recult of heating 8 junction of teo different metnls.

The indicator is mounted on the Instruzent panel und 1o sttached ¢o §¢ by feur
screwa with self-locking nuts in the instrucent flange.

The indicator dial has coloured zarkc liziting the workizg Tange of the @izl.

Prur gerles—connected thermocouples 7-90 (tromszitters) are mounted at the cut-
1ot of the turbo-Jet engine between frozes ¥os 30 and 3i. The therzocouples ags con-
nscted with the {ndicator through & wire bundie {havicg certasn obmic Tesistance)
through & Junction box instslled in the upper portion of the fucelege betwoen
franes ¥os 30 ard J1.

During service period special sttenticn shculd be p2id to the quility of the
wire insulation and their resistance. The vating part of the indicator comnectsr io
provided with an adjustnent resistor. Tesperature gauge TBM=150 15 pot conpected
to the afrcraft eains therefore it atarts to cperate se goon a2s the turbo-jet coginae
is slartes.

ed for measurisg average tempe-

fopr

3. FULL FLOWWBTER FIC16A-4

Suszation fuel flocwneter PTC-16A-% mrosures the ascunt of fuel delivered to tre
ergine through s transaitter. The flomseter indjcater skoss the fuel rezelnder in
the aircraft tusks provided the fuel cupply lines are in goed operating cozdition.

The indicator dial {e graduated in litrer froz O to 4000 1it. =zith the dis)
divizion being equal to 100 112. Beforc the flight the indlcstor pulster sust te set
by seans of a rack-gnd-pinion sgainat the division correspending to the azsunt of
2as1 filled into all tonks of the sircraft. To obtsin ths szcunt Of fuel iz =glght
mits (in kilograzs) 1t is necessary to multiply the seesursd volums i litres bty
zated fuel density (f.e. by its epecific gravity).

The fiormcter cet gonsiots of:

(s) sadtcstor prcisa-o (Pigz. 15);

(b) $nguctien tramssitter PICI6A;

(o) thyratren bresker N7T-58U.

Tus iz8icator fo installed on the instrusssd pozel in the ecokpit sxd is
sitached to 4t by four serews with gelf-looking muts iz the instpusent fiangs.

The pulee iInducticn trenemitter is mounted in the 1ins foeding tha fuel fres
tho servics tank to the turbo-jet engine - in the lower portioz of the lire belreen
Trases Bos 20 and 22.

Ths tayratron dbresker is imstalled in the wpper right-head gorticn of the
fuzelage batwoen framcs Fop 11 ax=d 2.

e Snstrunent operstes on 115 V, 400 o.p.s. frea fnverter io-7504.
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4, OJL PEES5URS CAUGE ERy-BTH
Electricel zesote-indlcsting {nduction pressurs gauge AN-BTK 45 dezlgned for
rssgaring the 0il presEure in tho turbo-jet engine jubrication syatem.

Ito sot includesd

() isdsostor YEI-BK (rig. 16;

) trensforuer JA-115/36)

() induotion tramseitter -8y

(2) connsoting oadle.
3 5 £rom O %o
can geasure the presguré within the range
e Toe sattogt grom 0 to B kg/sq.ce. with the

1cater 48 respectivoly groduated ¢

ziiﬁ::;c:;l::::ti;i{::l t0 0-; ¥g/eqecm. In addition to it the indicator dlol
bss sevorsl coloursd saxks githin the follewing rangesd 2.5 Ted,; 2.5-3 yellow,
3-3 blue and 4-8 red.

$he {ndloator s installed cn the instruzent prnel and the tranesitter on the
tupbo~Jot engina. Pransaisters and indloators of different eets are iaterchangeadle.

The pressure gavge is cupplied with the voltage of 36 ¥, 400 c.p.s. Prop
nverter D0-7504 the valtege of 315 ¥, 4C0 c.p.3. i3 opplied to the prisary wird-
ing of treasformsr T$-115/36 4he seccndary winding of which gencrutes the voltage

of 3 ¥, 400 o500

5. LIGK? PANBL T-10V2

s »
4

Lignt pocel T-1072 (Fig. 17) ic dealgned to tndicate that: N o~ 7

(s) powcr rupply 15 fed to the tusbo-jet engine lgnitiuvn csilc. The SRITCH
JCEITICN OFF indiooting lsap wnder a red 1ight filter goes out after the fgnition
£5 switched off with the starting of the turbo-jet engine;

(o) engine is operating st the sugoented rating. The AFTEREURNING green indt-
cating lemp lights up after the clectrozagnetic valve of the afterburmer fuel puzp
tas opornted and goss out 22 the fuel flow into the afterburner is diccontinucd;

(n) geaerator ICP 1s OFP. The GREIRATCR OFF red indicating lazp lights up 23
soom 28 the turbo-jet cngine hac stopped or the gemerator has failed;

{a) teoperature in the vicinity of the turto-jet engine afterburmer has riser
abovr: the norsal level. 2he PIRE red ipdicating luxmp lights up ar scon as the
¢ignal 1o roceived fron lonization worning unit HC~2UC 4

{e) preszure §n the paln end beoster hydraulic aystexs hus dropped. Two yelles
indieating lesps with iecscriptions MO PRESSURE I¥ BOOSTER SYETER and X0 PRESSUEZ
15 RAIX 8YSTEY light up as soon as the pressure has dropped below 165:&0 kg/eq.ca.
and go out 47 the pressure rise exccede 12 kg/sg.co.j i

(2) fuel remainder in the tenks is below the norcal level. The 450 LIT.
REEAINDER red indicating lazp lights up from float-type tronsmitter £3-16378 shen
tho rezoining fuel io below the level of 450 1it.;

(=) pusp of the eervice tack has faolled. The SERVICE TANK red indieating lamp
1ights up fros pressure warming unit CA-3 4f the fuel pressure hus dropped st the
puap outlet (either the pf»:p 18 defective or no fuel is left in the tark);

(h) preesure bhas Sropped st the pusp outlet of the 1ot group of tarks. The
3st TARE CBOUP green indicsting losp 1ights up from precsure warnirg unit CE-3 n
cess of failure of the puap or 1f no fuel iz left in this group 0f tapks;

(1) pressurs has dropped at the puzp outlct of the Ird group of tanka. The
3:: ::‘:::2?:15?:: :::’““W luzp 1ights up frea preseure warning unit CA=3 in

ge of the above zentioned lazp.

50X1-HUME
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FIG.16. INDICATOR JIi-2h

FiG.17, LIGHT PAREL T-1%3

50X1-HUM




tized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001
= e e

ho transastters axe not fmoluded nto the sot of the panel. %he gerersl a

of ths psnsl iv glves in Pig. 1%.
To raplece 8 dafaotive 1s2p,
(2) drive cut tup sverset screus (4 i
() zemove the panelj X
() bolding tho bulb depress the 1e3p, turs §t to the left end yemove the

1z=pi
{8) icsert a nev iss=p;
(¢) Sepzens the cheeking batsen exd 4f the lazps ors sound inatsll the fren

gesel in its placa. Aftsr that, depress the chacking dutton cmoe mors.

type C4-30, proceed o3 followal
o tha upper and lomer porticna);
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Chaptesr V11
JESTRUMBHTS FOR CHECKIKG SEPANATE SYSTEMS AND 4CCLS50R1ES

$his group of instrusents 4o designed for checking: the positicn of the ooin
landing gear, cabin oltitude ond differentinl pressure, capscity of the etorage
dattery, pr2asurs in the hydraulic and afr systens, voltages in the atreraft aaing
sad warning ayctea.

Sbo group consists of the following instrunents:

1. L.G. light panel [MC-2UK,

2, Cabin sltimeter YBNL~20,

). Integrating espere-hour meter JCA-K,

4. Fydraulic proscure gauge 233UE-2504,

3. Alr prezsure gauge 2¥~-150.

§. &r pressure gauge NB-12,

7. Light panel T-4¥2,

8. ¥oltscter B-1,

1. L.G. LIGH> raxsl NAC-2uK

9 L.G. 11ght panel (Fig. 18) 1o dacigned to dndicate the positicn of the
lazding gear, flaps ond air brakes sa well as $o warn $he pilot about the rmosessity
to extend the landing gesr whils landing. ’

Ths paned ia installed betwmeon the left-hond connole snd the instruzent paasl.

&very position of the left, frout end right legs of tha lending gear ie cheched
b oenns of o eeparate lezp, -

Threa red Joapn within ths contour of the ainisture sircraft sllhouatts indiceta
st the lending geor 4s retracted. The leaps Yurn when the landing gear iz retrastsd.
$82%0 greon lempn under the airoraft conteur indicate that tha lending geer fa
sxtended. They burn with the fully extended landing gesr. If sll leaps snier the
Rizcraft silhoustte are green exoept one which 4 yed it scame that a1l the lags
& oxtended dut ons to which tho red lemp cosrseponds. ¥ha same thing #1l11 beppon
whea 811 logs ero retracted but one whiod remafns externded to shich the gresa lasp
Cerresponds.,

ke panel ks thres tmecriptionss

{s) zrem 1.0, indicating lesp undor s red 1ight £4lter resicding the pilet
8bout tie nscessity to extend the lasding gsar burms duo 30 cpereticn of the limit
SHtotes whea the flapa are boing extended]
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FIG.12, CADIN ALTIMETER Yit1L33
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(v) FLAP8 DOY - indicating lemp under & green light filter burns due to ape-
raticn of the 1124t ewitches when %he flaps are slready extended;

(o) 41R BRAKES BITENDZD indicating lsap under a green light filter burns due
to operstion of the 1limit switohes when the alr brakes are in the extended posi-
tion.

Besides, the face of the penel mounts o lazp checking button and o DAY-KIGH?
ghutter ueed for sdjusting the 1ight intensity of the laags. The panel ezployes
Azaps, type CB-30.

$o raplece & defective lazp, repeat the operaticns prescribed for the light
paae) 11072,

2. CABIK ALTIMBTER YEIU-20

Cabin 2ltimeter YBNA-20 (Pig. 19) ia designed for mensuring the altitude in
3.1 preua‘ur.lnad cabin and the prescure difference beiween the pressure in the pree-
suriged csbin and that of the atemcsphere surrcunding the sircraft.

The cadin altimster 18 s coxbined instrunent consisting of a cabin altitude
indicator and 2 differential praessure gouge which are housed In one elrtight case
s=8 operate {ndependently. The sensitive elczent of the cubin eltitude indicator o
ths aneroid capsule and that of the pressure gauge is the wancaetric diasphrage
cspsule (or the differential pressure gouge).

fae face side of the instrument has two dials one of which is movatle.

By tha lower fized diol and the pointer the differentiel precsure fe fndicated
from -D.08 to +0.6 kg/eq.co. (the division volue being equal to 0.02 kg/ag.en.).

She movable dial i2 observed through a window in the fized dial and the slti-
tude renging from 0 to 20 ka. 13 indicated againet a staticrary indsx with the divi-
eion velue being equsl to 0.5 k=,

%hs resr wall of the case bao twoe ronnectionz. One of thea 18 warked by C anf
conneoted to the ststic pressure line of the Pitot-stotic tube syeten while the
other cne is sa.x-iud by X snd 18 left open ir the coakpit.

Tbs instrument ie instslled on the lefi-hand conzole and is atteched to the
emsola by four porews with self-locking futs ip the imstrument £flengo.

Buring operation regularly check the instrument gad the static pressure bkoae
Zor proper sttrchment.

3. INTECRATING AMPERB-HOUR EETER HCA-K

Tho integrating smpere-tour moter (rig. 20) 4o designad for uszz uith the efr-
oraft eleotriosl squipment ard serves for indlcating the vspecity of ome of the
8torage batioriss.

%he sst imcludes: peter HCA~X and sxternsl shunt BEC. $he shunt ia connccted
$n asries with the negative eircuit of the storzge batiery.

&ftor a nes stcrage battery is instslled in the atreraft,ths pointer fo 2t
2gsinat ths $niticl capscity vslue by depressing mnd surning thg rask-and-pinica
3122 8 opeoial sorcw-driver.

Do Bot ghift ths poimter with the rmok-end-pinicn furing cperaticn 1411 ths
storsge tettery 1o replacsd.

$ho sapers-hour motor cperstes withia the range groa J to 1000 4, 2hs gusrenised
edoursoy ef the meter during ome oharge-dischorge oycle 18t

{a) 3% or bstter st the embisnt sir temperature cof 20 «10°C;

f0) 36 or botter through the whole temperelure Fauze.




FI6.22, BITEGRATING ARPERE4IOUR NETER

¥iG.21, 3ET OF HYPRAULSC FRESIURE GAUCE 2111834
§ = tmopalaier bodicarst ¥2.0100: 2,3 - cossminers LYILA/2%2,

I S:nitized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9



50X1-HUM

$h~ resfetance of 8 pair of vireg cenrecting the cetor with the externs]l ebunt
ghould pot excead 0.03 gha,

Toe peters and shuntes frea dii’fc_unt E2tp cf equipzent ore Tespectively intey-
changsable, '

Do not dicaszsenble the zoter during operaticn. Ar case c? failure replece 1t
by & now one,

8. BYDRAULIC PRESSURE CAUGE 20RILI-2504

Blectrical renote-indicoting pressure gauge 2JUB-2508  (p1g. 21) s designed
for measuring the pressurc of the bydraulic =ixture {n the booster and zmafn
bydraulic aystess of the siroraft.

fhe set {pcludes:

(8) two-pointer indicater ¥e-2504,

(v) tuo travesitters SA0-50/250.

Tho indicator hss two diels graduated from 50 to 250 kgfeq.ca. with he éivi-
aion value being equal to 10 kg/sq.co. Besider, the éinl has the eoleured zasrks made
Uithin Abe following limits:

blue =arks frem 50 to 210 xg/eq.co. nnd
red marks from 210 to 250 kg/eq.cnm.

2ho $ndicator 18 installed on the inatruzent yonel.

%ho potenticastric trangnitters sre installed 4p the gain hydraulic line (in
the right-hand well of the landing gear) and booster hydraulic 1gne (in the left-
band well of the landing gear).

the transmitter is attached to the atrereft etructurs through  gpeeisl thresded
¢yiindrical bons and o fastening nut,

5. RIR PRESSURE CAUCE 2i-150

Bouble gir pressure gauge 2u-150 i designed to meseure the sir preseure in
k2 281n and eneigency sir cupply eystens {(Pig. 22). The prassure gavge ces tndicate
the &ir pressura within the range froz 0 to 150 kg/sqg.cm,

fbe fnatrucent conaimis of tso soporute mschaniuna end two sensitive elescnteo.

Tbe operating principle of the precoure gauge is based ca the elastic proper-
tiea of the tuduler spring when ths pressure applisd %o it.

4% eoon a8 the precaure ie &pplied to tho conneotions,ths Subuler springs will
kocoze daformsd. The moticn w111 be tramsmitioed through the licks snd secters with
Bipee to the nxles esrrying the pointers. $he Seflection of %hs pointers depaads ea
the eacunt of the pressure spplied to tNe tubular gpring.

Phe two-side dial is graduuted from O to 150 kg/eq.co. with the Sivision velue
equsl to 10 kg/zq.co.

1o pressure gauge 15 mountsd on tho horizoatsl portios af the vight-hzrd .
otusele by mesns of a yoke e2nd & coupling serew. The yoko ia solfered to ths osx?anle
8ructurs,

6. AIR PRESSURE CAUCE ¥B-12

&1r prossura gouge UB-12 (Plg. 23) is dscizzed for measurleg the control afr
Pressure in the broking systes of the esin Jonding gesr whes tho trskicg levsr ea

b3 2iroreft control stick is deprosssd.
s 8iy pressure gauge is sounted oa tha fremt board by esszs of a zing.

50X1-HUM
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£1G.22, AIR PRFSSURE CALCE 2M-190

FiG1). AR PRISSURE CAUGE HB() FIC24 LIHY PANEL T-432
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$he ring together with the instrument ls secured to the board ponel with three
gerewa. Jbo rear ¥2ll of the air preosure gouge hes two connections eupplying tho
jrisgurs froa the pipe lines. Cperation of the preesure gsuge iz bazed on tks
qleatio pmemea of the tubular opring to becoxn? deforzmed under the effcet of the
pressure created 1u its inner cavity. Dsforzatien of the tubuler spning is trans-
pitted through 2 guids ard gear train to a pointer sbich indicstes ca o dial the
pressure o the slr systen to be checked.

81z precsure gauge HB-12 corbines two separate pressure gauges mounted in cne
€238,

gach pressure gauge kas its cwn sensitive element, gear train, pointer cxd a
dic1. Both dinls of the instrucent arc graduated from O to 12 ¥g/sq.co. with the
diviston value equal to 1 kg/eq.cz. With the foot-nperated podals i the reutral
geattion (ehen the braking lever on the sircraft control stick ie deprossed),both
gointers sheuld read the sase value.

7. LIGHT PANEL §-4Y2

Light vane} T-8¥2 {5 installed on the fpstruzent ponel (Pig. 24). It ip-
oluden four indionting laaps which operate from the recpective transzitters oo
follcus:

(2) when the aircraft flies cver the carker radjo station the MARKER ipdicat~
ing lasp uvader & red light filter lights upj ;

{b) vhen the conc 45 extended the CCHE EXTERDED indicating lacp under o green
light f1lter lights up;

(c) when the actunting mechanisn of controller AFy-3B (blg ars) 1s eet for
lending,the STABILIZEZ YOR LANDIKG indicatlng lawp under & green light filter
ltgnte wp; .

{28) when the trissing effect rcechaniss iz ip the neutral position,the SRIH.
FI7ECT HMECH. REUTRAL indicating lacp under o green light f£1lter lights up.

The 11ght penel 1o eccured by two scress with selZ-locking nuts dn the ears
of the case. Ao poon s one of the trancaiiters operates the corresponding circuit
R2c0om00 elosed end a respective lacp lights up $1luninating the indicating inserip-
tica.

Tbe panel 1s connected to the transsmitters through 8 roloy which permits o
check tho serviceability of the lampa snd 2t the eaus time to discoarsot the Srame-
aitters from the penel. o do this, depress the LAMPS cheaking button oo the 2ace
9ids of the panel.

Tes lesps, type Ci-30, sre raplaosd in the gam? w8
paasi 1=10¥2,

y on those in 1ight

8. YOLTHETER D-1

pad to indicate tho voltegs in the 2ircrsft

v with the division waluo equal to 1 V.

Le sirereft ssing when $ho posar aupply
feed ths gains sither from the air~
tisched to the lower portica of

Valtzater B-1 (Pig. 25) s ¢oslg
®ips, Ita disl fs graduated from O to 30
14 tnotrugent indicates the voltsge s ¢
g2iteh on the right-hsnd couscle is turned o3 80
komse or ground supply oource. Th? spoiresent 10 &
e fastrument panel with foup 9ersed.
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534, GIN FLOT RBiDICATOR Hih.1ay FIGQT. FRESSURE GAUGE 120008
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9. OXYGEN ¥LON INDICATOR RK~1BY

gbs oxygen floz indicator ecnelsts of an oxygen precsure gavge znd en indicater
anted o ong cose (Fig. 26).

fhe oygen prossure gauge 18 zounted §n tho upper portica of the ciso. Its
geagaroztot onge 38 from O to 150 kg/eq.ca. ead the divieen value of ths died
s 10 xg/83.c3:

gha pressurs gouge sorves for checking the ssount of oxygen sbeard tbo sir-
eraft.

qhe $ndicator saohanies {s mounted fn tha leaer pertion ¢f the instruzent cnee,

furing izhalation the lemves move epart sad the alots becoss open. Buring
eshalstion the leaves ere returnod to the imitial positicn with ths help of & spring.
¥hile breathing the leaves poricdically nove 2pert end then come togstber. In case
of & perssnent flcu of oxypen the leaves do not coms together snd the slots remain

cpag.
Gha 31el1 4ivisions, figures, pointer snd leever are palnted white.

10, PREOSURS GAUGSB ¥-2000%

$he surplus pressure gauge (715. 27) s designed for checking the surpius
prengure built up by ozygen regulator Kii-3% in the inhslaticn systea.

Yhe presgure gauge iz houzed in a plaztic cave. Ite disl de grafuated froa O
to 20 ard figured in every two divisions zhich corresponds to the mcasurement rungs
frea 0 to 2000 ma of water (the precsure gauge resdiags sheuld be zultiplied dy 100).

The dinl] divisicns, pointer and figures are painted white. The pressure gaugs
fc inatalled cn the left-hand console in the oockpit.

50X1-HUM
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ehaeptor VI
SLICH2-AED-DIRECRICEAL AKD FOLLCZ-UP SYSTEUS

€his group of systens {ncludes:?

3. Bepots-indicating gyro horisen AFA=1 which serves for imdicating gyro
borisun while flying en sirecrait.

2. Pighter directicnal eysten KU whick indicates the sircraft beading ond
rpdio bearings; the heading 13 red froa the gyrescope corrected by the zagnetio
hesding.

3. Rol) eiobilization sutopilct Hili=2 which tmproves roll centrel of the
siroraf: in the stabilization ond damping modes.

2. futcmstio transmission ratic centroller APY-3B (Serles 1I) which improves
pitch control of the siroraft at differenmt epeeds and altitudes of flight and
provides unifors £14ght contrel irrespective of the speed ond ltituds of flight.

5. Cone peaition indicator YNI3C~-3 which indicates tke extensicn of the con
4n per cent. It 13 & potenticcatric follew-up eystes.

411 the above mentioned eystezs are designed to make ths pillotto duties easier
axd $o Smprove the f14ght and tacticel capabilities of the aircraft. The syatens
osploy transaitters bassd on the following operating principles: gyroscopic, taro-
motrie, electrioel, radio and mancametrie. For precise tranzoission of mechanicsl
Boticas uge 18 zads in the systerms of the rexote s2lsyn ard potenticsetric folloz-
wp drivis.

§to oircrafs koo two gyro trencaitters. Cne of them is jnstalled besween
frozes Hos J and &, atarbosre, zna 48 used ¢nly for the gyro borizon indleator.

The other one 1o used for the directional eyetes; 2utopilcot snd radar gistics.
It is installed on the horizontal ztiffecer between frazes Koo 3 and 4, port side.

59 correaponding switching and fndicating elemerts cf both gyvo units are

- installed in the cockpit.

1. GYRO goplzcH ATX-1
1. Ggneral

Bsmote-indicating gyro horizon APE-1 1s designed for cresting ertificial
borlzon when flying the sircraft §n odvsrso weather conditions both {n the daytiae
8zd 2t pight whon the patural horiecn $o not seen.

e instrunzent consists of o gyro transajttier and indicator imterconnected
threugh an elestrical seleyn follom-up systen.

It indicaten the pitch znd roll angles within the range frem 0 to 360° and
the presence of alrcraft ajde slip testified by the ball of the inslinoscter.
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%ho gyro horizon cperates on the principle of free gyrescepe to keep ths zsin
sxis (spinning axis) in 8 perzanent posftion in gpace but mot with regpect to the
sarthis sxis.

Shs sensitive slenent of gyro horizon ATA=1  is o free gyroscope mounted in
o giebol froms with 2n additional roll follow-up froze. fhe main eleament of the
greescope (ito spinning axis) s perpandiculor to the Barth's surface.

Tois positicn of fhe spinning 2xis 48 emsured by espleying 8 liquid level
ozitoh which In accordance with the gravity forco sffects the erection motors of
the gisdal fromos thus keeping the spimning 8xfs Of the gyroscope in n positica
garpacdicular to the Barth's surface.

In cags of longitudinal tangentisl or tranzverse asrzal sccelepstiens the
1iquis vlit earume the positicn in the direction counteracting the gravity angd
goosleyation; §.8. 1t w11l b2 accuzulated ir one nide &nd therefore the crecticn
gotors will follow up the liquid dieplacezent naking the spinning sxis deficct
fron the vertical position. i

20 prevent such a8 drift of {he gyroascope provisicn §e ssde o t;e gyro bhorizon
for the 8isconnootion of thz ercotion pystenm:

{s) tho pitch eroction eystez is dimconnecied by the Jiguid zccelerosster
agter the borisontel eccelersticn of 1.67 m/zec® 12 achieved (snd the agataa
boosmes conneoted sgair after ths scceleraticn drops doun to 1.05 o/sec®);

(d) the roll erecticn sysltem ia cut ocut by erectiun cutcut BE~53FB when the
2iroraft fe turred st the engular velccity of more thanm 0.1-0.3 degree per sec.

928 gyro horizon indicator (Pig. 28) comprices a follow-up sysiem reproducing
roll and pitch angles in 2ccordance with the electrical sigrals produced by the gyro
transaitter. ’

In addition o the indicator ths zoll end pitch signals produced by the gyzo
trenszistor pay bo fed to othsr systens zuch 83 nutopilot, directicnal eystesm, ¢to.

20 set the frosep of the gyro traasmitter in the operating positicn 2nd there-
fore the opinning exic of the gyroecope in the poaitien perpendicular to the Rarih's
surfece, provision is pade in §t for en sutczatic electromechanlesl ceglng dsvies,

B. %enung ?rincﬂgle

The hoy d18gras of the gyro trancmitter end indicetor is given in ¥ig. 29.

ho gyro tronspittor is o froe gyroscope. It comsists of & gyro unit 16
1u3talled fn ginbel frames 20 and 25 which ere peunted in follow-up fipse 22.
89 follow-up fyaze through follow-up molor 14 sots all the time tha guter axle of
8istal frame 20 in & position perpendicular to gyroscope spinnipg axis 13.

k2 resetiing of the position of the follsa-up frasa §o performed by ths
9igasls from faduction transmitter 1) whoss srusture is mounted on the gyro wumit
shaft apd §te stator 1s mounted on the gimbel frzze. Khen the outer axle of the
§is3a] frams deflects from the positicn perpendicalas to the gyroacape spianizg
€219, tbe inducticn transzitter transnits A.C. eigasls threugh switching undt &)
20 the saplifier input. These 2ignals are azplified and sent out to sotor-gemers-
£or 18 ahich resets frems 22 through the yeduciicn gear sad thus the perpeadiculer
Porition of the gimbal freme cuter azle and thas of tha gyreacops eplaning azls is
Feetored. The reeetting speed 13 such higher than the pozsible speed of changs of
80 elroraft bank.

8 8 resylt, at sny evoluticas of the alrsrzft the pos
£piming szl does not coincids with that of the gladel freza axls aa8 tharefers
e gyro untt becomes nontusdling.

i8don of the gyrosvape

£
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$o dsmp the oscillations of follew-up freze 22 during its reeetting the tacko
aign2l of the otor-generator (1.e. the voltegs proportional to the rotatien speed
of the Sollow-up fraca) te fed to the asplifier of the negative feedback chantel
ghegro it $8 sumrzed vwith the signal of the inducticn tronsmitier. At ajrcraft pitch
argles greater than 90° the correct dircction of recetting of the follow-up fraze
bty potor-generator 14 1z ensured by ssltching over the phase of the ogotrel signal of
the frduction tranczitter by switching unit 17. The soitchirg unit is scunted con
ik cuter axle of the glcbal fraze.

Ouing to the switohing unit the follow-up fraze has two cperating posftions
in relstion to the gyroscope epinning exic - th: wain one in which it is wot by
ths reoote caging device and the other cone turned through 160°. The follov-up frane
follows the gyroscope spinning axis norzally in both pesitions of the frome.

Zhe verticel positions of the gyroscepe spinning uxiz Io coeptroiled by 1liquid
Jevel ewitch 1 mounted on the lower surface cf the gyro unit. The switch activateo
t20 erection motors: longitudinal ercction motor 21 mounted on the inner sxle of
ths gizbal fraze and lateral erection motor 18 sounted on the culer sxle of the
gizbal frame. The roll and pitch signals are generated by flat sclsyns. The piteh
selayn tranesitter (C?) i3 inztalled on the ocuter axle of the gimdsl fracs and
the roll scleyn tranasitier (Cx) - ¢n the oxle of the follow-up frage.

In the inverted poeition of the follow-up frase the zero posltion of the pitch
snd 101l seloyn rotore relative to the stator io changed througk 18¢°.

Becides, the directlon of turm of the piich selsyn rotor relatlve to the
stator §o changed for the reverse.

%o ensure correct readingos of the horizcn indicator in the 1nverted poaitien
of ths folicw-up fraze of the gyro trancaitter two phases of the roll and piteh
selsyn trapsuitters are saitched over. The switching signal 3¢ produced by seitch-
ing unit 1227 which starts the roll switching relay in the gyro transgltter; at
this mozent the minjature aircraft on the indicator turns threough 180" end starts
the pitoh switching relay in the gyro tragemitter and the relay in the indicator.
A% tho emme time the card starts to follcw up the pitch In the roverse directica.

C. Caging

fo spond as 11ttle time es pospoible when preparing €¥F° horizon 4TA-1 for
operatioa, the gyro tranemitter is provided gith an electromechanic ceging device.

Shen starting the gyro transmitter the eagirg device opesates autozaticslly
2nd the plame of follom-up froze 22 is set in o positicn parallol to the instru-
zent bage whorous the gyroscepe spinning axis is set in & position perpendicular
2o the base which resulis in cutozatio uncegirg.

The ceglng dovice dncludes the folloving elecents: (rsg. 29):

(a) D.C. motor 6 with e reduotion gear &né griction olutch 75

(b) cacs 12, 15, 26 and 29

(o) zeturn epring 30;

{d) pusher 23 and rod 28;

(e) roller 3).

%ha caglpg is performed as follcwe (prei;de
£ollcw- e in an arbitrary position).

Eh:: :::a::w:i 1a 288 t0 the cage motor g, the latter starts to cpe:ﬁtn ﬂn: \
through the reduction gear rotates cutlet gezr 11. $he bush of geer 11 has & stu
thot glides slong the helical groove of rod 30 spd pushes it forward.

& thy gyro ualt, the glodal ond

) I

I Sanitized Copy Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9




Approved for Release 2011/04/06 : CIA-RDP82-00038R001800220001-9

;o

50X1-HUM

£D g
2 ]
Cero fosnsmifiir J'a‘

6 on e 20 21 §2

Symbols
OMi-liguid switch [aecelersmeler]
- liguid larel swifch

[E;] Rell selsys

Piich selsyn
Amplifizr

& E,’f;fﬁ" o

en lacho-
$oa "f’;’ z2

Fi1G.29, KEY DIAGRAY OF LYRO IIORIZON

g:gfﬁ S«ﬁ?ﬁ?ﬁ?.ﬁ&-'?mm ﬂﬂ;gh ) - ".:j; 4 ~ micizture aircaait; § - 1ol follos-cp moter;
11 - laducdm'u-nnlui’lur' 14 '!a!l-;:Bj:' e gy 1 - owlel gean 12,13, J0 2 - cam;
: _ P14 - w-up frame motae; 16 ~ gyro unit; §7.77 © emitchan ;18 = lates
::(;:%ﬂ-‘: :‘-ir;ﬁl(‘;"lz':ugy‘l‘r:ga?;;plnﬁln‘ n_u;hm —~ cuter gimbal lnlc-.é N _‘Iu'u;u.:!u‘?:l“::'rl?-ou !
2; - Hatasitchs 34 — pusher; 29 — i imb ; :
50‘— eratt apriea 3 oot :'s' te, 29 = ioner gimbal frame; 28 — 1ad;
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Cege rcd 10 cnn move reciprocatingly without rotating in the tush «f the +,%-
1ot gear. With the movezent of rod 10 roller 31 rolls down along the heljeal £T7
of cae 12 thus turning follow-up fraume 22 to the borirental position. %hen the ros
goves further slong coz 26ythe plane of gimbal fraze 20 4z nlso turned to the
borisental pozition.

after that, gyroscope epinning oxis 19 is set with the help of cams 15, 25 224
rod 28 ip a position perpendicular to the plesne of the gictal fraze., The gyro unis
1g ready for stertipg.

fhe cozplete coeging of the inctruzent takes place durlng one turn of the cus-
1st gear. During this time pericd the guide stud shifts to the sagnitude of one
gtep of tha helical groove of rod 10 after which 1t finds fteelf In the longitudsical
groove ené under the effect of apring 30 ond the epring ipside the rod beccmes
thrown tack. 4t this mozent the power zupply 4o removed froen motor 6 and the 36 ¥
three-phoge, 400 c.p.s. supply of the gyro zctor and erecticn cystes 4o cut fn.

She indicsting leop must burn on the indicator during csging. The cagling process
leato about 15 seconds. Limit zeitches KB-3 and KB-2 provide the sutozatic successicn
of exitching on and off the D.C. ond A.C. voltages &n the gyro horiron siarting and
eigoelling systen.

dfter the gyro unit 4o started the eignale from the roll end pitch selsyn
transmitters of the gyro transcitter are fed to the selsym raceivers of the fudica-
tor follow-up systen (See Pig. 29 wherc the signals are shown by means of arrces).
§b2 outer appearance of tha rcaote~indicating indicator is sheen in Fig. 28. The
icdicator cliows the ajrcraft roll and pitch angles meosured by the gyro transmitter.

Feo gyro horizon consiets of two roll and piteh follew-up eysteas which provide
ths ehifting of the movable elements of indication, i.e. s card and o siniature sir-
oraft. See the key diegran of the indicator in the loser portion of Fig. 28.

Tho pitch follow-up eystesm conaiats of B gseleyn recelver {C1) cornnected to
the selpyn trenszittor of tho gyro transaltter, motor-genmerater RP-0.5, reduction
gear end anplifier.

ke eyates operates as follcws. In cace of & uiszatch betmneen the ssleyn
recelver and seloyn transmitter the sisszatoh signal froa the indicator selsyn’
rscelver rotor 18 fed to the asplifier. ¥ne output voltage of ths ezplifier mskea
sotor-generator AF=0.5 rotote jmparsing the rotation through the reduaticn gear
%o card 3 and the selsyn rsceiver retor thus placing it in a poriticn vorresponding
to thet of the gyro trancmitter s2isyn roter.

Fros notor-generator AM-0.5 ths tacho signsl £a a nagative Seedback 1o applied
to the saplifier vhere it is sumsed with the sigosl of the selayn recelver rotor
thus providing the dsmping of cscillaticzs of the piteh follos-up system. fhus, the
card §s aluays met in tho poaition corresponding te the tura angle of the esleyn of
the gyro tramesitter, i.c. the herisen dmdicator roproduses ihs yi§°b angles.

The paxisun speed of the cerd performeace 1a not Sogs thon 80 per sscend. Yhe
pos2ibility 15 foreeeen for sdjusting the pesition of ths pitch (card) scale hortzcn
uithin +12° dus to the turn of the @elsyp otater (3+) w#1th the help of the osotering
recY-gnd-pinton.

$he rock-ond-pinion 4o coupled with tho cestering 1

8182 of the indics%or froat panel. ) %o t
Tha roll folics-uy oystes copsista of simiier elopents and cyerates 1fks the

Pteh follom-up systes. The trensoission Tatlo froa motor generator 5 (A-1) to
the roll selsyn sud the miniature airorsfs 1o She azﬁo- §hs eszsuxa perforgancs
rate of the miniature siroraft is aot lses Shen 3607 per uscond.

pdaz located ¢n the lsft
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§e rol) sndicatica systes has mo zeaval erecticn zysies. A1l weak signals
from tho trencaitiers oxe fod $o tho exseutive and follow-up sechaniems throuph
the $ransistorized electrcnie axplifiezs.

D, Arrsngesent of Gyro Horizon Units §n siroraft ‘

. Ths aryengenent ©f £yro Dorizon units in the sfrereft is shown in Fig. 3C,
ha ﬁucator 4s sounted in the centre of the inotrument panel in the cockpit. Do
gyro trenssitter 1s mounted oa 8 gpocis) pamel in the Iront sccessories cojart-
‘mopt botwsen frapes Hos ) and 4 on the right side a3 viewed in the direction o7
£11ghs. e gyro tronsultter iz o mounted that 1% may be cdjusted Ip the voritz ]
end berisontal planec.

¥aile mounting the gyro horizon after its removal observe the follea::g r.i:g

(8) ths gyro tranczitter should be installed with the help of o level; ir-
ezTos on 4¢3 case should codncile with the direction of flight; the noteic: o
erroes op the attachzent plate and aspeolsl frose of the gyro tronozitler ok
soinoids} ths lcngitudinel exis of the gyro transzitter should te strictly jarallel
f0 ¢he longitudinal exis of tho aircraft during level flight;

" (d) the plono of the dzdicstor ocale on the inatruzent porel trculd te perpes-
éiculer to the longitudinal axis of ths aircraft and the ball ip the clip indicater
sheuld be in the middle position.

Izaccurate installntion of the gyro horizon recults in additicnnl error iz the
roll and piteh angle resdinga which in §ts turs interfores with the mavigaticr of
tho eircraft in adverzs weather condiijons ond at night.

B. Starting and Operation of Gyro Horizon

%ha gyro horizon 12 fed fronm the aircraft mainz with the D.C. voltage of +27 ¥
ozd from dnverter N7-1251 with the 4.C. threc-phase voltuge of 36 ¥, 40D c.p.s.
Tho D.C. voltage 4a f2d to the ewitching units, transistorized asplifiers, caging
drive and indicsting lazp. The 4.C. volioge 1o fed to the gyro motor, seleyn Zollor-
wp ozstens and erootion gutozs. Prior to starting the gyro horfzon it $a necessary
#irat. to ewitch on the AA~200, GYRO TRANSN. CAGING KCH, AT circult breaker o the
bordecntal porticn of the right-hand conzole. In this case, the indicating lazp co
tha fndicator 1ights up. After that, turn on the ATA circuit brezker on the verticsl
portion of tho zight-hand console. In this casc,the porer v111 be fed to the stari-
izg roley of fnvertar N7-12510 2nd to motor ME-3 of the cage drive. The cage ope-
rates sutomatioally for 15 sec. and during this tice do not préss the caging buttcs
e the indicator.

During ths caging cysle a red lozp is on. 4o eoon 2o the lagp goes cut it st
that the caging oycle s over (all ths gyro tranesitter frases are in the operstizg
position) end the A.C. power 13 fed for storting the gyro zotor and the erection
Qevices.

Burtag 1 to 1.5 sin. tha gyromotor gainz the speed of 22,000 to 23,000 r.p.6-
end sfter thia she £yTo horison is rezdy for operation.
guu:oim:p:::gz;ﬁlis :r;:tcn ongtm indicstor while atarting the gyro horiscs
the gyro trazeatties maken ¢ !L!‘on.: 2nd in flight. 1f the pilot hus moted that
f the pover supply to tne e:z::r::‘:ch oan b2 czused cnly by o vazus) interrupties
L1150 228 push for o !:stmt'th cwaeotasary to azke the sircraft eater level
ScTe 1o this cass, s ped Yoo ahn:u lf I: LEYEL FLIGHT OBLY button on ths indles-
25 800 63 1ho cage oyels e oeer g t::: 8p <0 the indicstor shich should go oyt
. " gyTo horizen is sgaln raoady for use.

SECRET
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Hotas: 1. During ceging, the gyrcccope of gyro horizon ATj-1 seguges the

b vertical positicn not reletive to the Earth's surface but to the
vertieal axis of the sircrafs. ATter ceging the gyroscope ia set
in the verticsl pocition relative to ths Larth's surface by the
liquid level ewitch at 8 rate of:

29 per min. for pitoh and

4% per min. for roil.
Thus the gyro horiron glves Teodings with pormsl scouracy not imzs-
€iately after coging tut sere time later the lergth of shich depends
on the dtgrﬂe of sccuracy at which the sircraft was kept in the
borizontal positicn during caging.

Do not us2 the ca§1n5 button st pitch angles grezter than +4° sipoe
efter coging the longltudinnl erection mescherisa B2y te diBcconeoted.

Tho gyro trensaitter of the fighter directionnl syaten and roll
stsbilication sutopilot 18 fed from inverter lf-5$0ﬂ. 13 10 svitoh-
¢d on by the GYRO TRiNSH. 0P KCH, Kill; CAGING AR circuit breaker
whon the XA~200, CYRO TRANSH. CACHG HKOH cirsuit bresker fo -
¢a. In this.cese, the CAGING OF CTRO TR}JL{H. 07 HC®, KA ingicating
lazp (on the instrusent panel) should &v cut in 15 sac.

Bhen the buttdn on the Indicator is deprezzed for o short pariod ¢t
tize, both gyro transmitters tecone caged {during 15 sec. both red
lagpo sre on).

If the secoad or third phace of the A.C. voltage fo openyon fndicating lanp
®§31 light up on the indicator and the gyro motor power supply =il te sut off.

P. Bazic Specifications

1. Cperatignal readiness after swltching on porer supply (&4\;011 and pisch
ergles of the efreraft, while on the ground, up to :lb):

8t temperatures from +50 to -30°% ..eeeen..

8t temperatures £rom =30 to «60%C covererriiiiiiiirioinaanes 1.5 2in.

2. Duraticn of gyro transmitter caging eycls (cogirg - wuesging) fe not in
ezaess of 15 seo.

3. Operating argles within @hich the rerdings are corTeot: .

TO1L BNZLEO eevevsesvsssscetssrtarovsorsensssasonrvstrssvres 350O

PILOD BDBIES seierireanasenacureatvesiserenssansecaevaraese 350 .
(except for the sone from 85 to 95° while pitching and froz 265 to 275° ghile
divirg).

8. Roourany of maintalning tha vertical position by the gyro transmitter gyru-
acope with the crection system cut &n on a fixed bpse: .

SO1E BNGLEB eeceevscrsorasesscnsansssovnsssssrioatasatsatnss fg.:g

vesevssessenascransssssstsanaroerssene 20,

:ft::r:iflzz ;;;.;;aaxngu of tha roll angles after tga pestorsance of up to
360° turno should mot exoced #3° (in rore coses up to 5-6° are possible). Errors
in tho readings of the roll and pitoh angles sftsy perfereing any szyotatics should
20t exceed 35°. )

6. &reotion rste of the gyro tronsritter grroscops:

veraseenees
PC1] eueseccsscarcescoasnasnassrcrasrnases

1 vevecesnssssasessses 1 t0 3° par sin.
PILOB eceevescncosvccccrscsssanseseveracs .

7. Rste of turn at which the signsl cf erictien cutout Eﬂ-SSP: ’c::gocgg :2:
2011 erection of the gyro tIENERItter .. .esesecscscnncecoseraeces B 2

veenes 2 t0 87 iy mis,

. 11 -2%

8. Boricontsl conponsst of aireraft fore-end-sti secelerstios at ehich the

2

tuesesseessasce 1.8 B/18Y

2itch ereotion fe prastically cut out .......:“...‘."...'.'...- - fors)
B2 UL ID sevconsassccrrrcsssannvraassereres o5 n/
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9. After toke-ofi ervors ...c.iieiiieiienaiiiiieesas. not pore than 3°
30, The mexfuwa regetting epeed of the follce-up frame of the gyro
1 T LR CXT PR PR PP cesees. B0t loss than 360° per

-1-7- 29
11. Brror in the xeadings of the roll and pitch snglas on tha horizon dpdicstor:

13 0° U L
up to :JDO €00 o0 8t ot acanscansessertostesnciosatiodanas :1.5°
25078 1307 ciiiiii i eer e ;2.5"
12. Sensitivity of horiscn indicator to chuages da zoll ead pitch
GDE188 sessnsracroscescanrnstracnrasassssnsrssaresisssssass BOL WEXse thon 0.3°
33. Current copzused:
(o) from 36 ¥V, 400 o.p.o. A.C. power supply cource (Snverter NMS-1251U)1 1.6 &
for the first and third phascs and not zore than 1.2 & for the second phase;
(v) from D.C. pover upply source (airoraft maims $27 ¥):
got zore than 0.75 4.
Bote: When erection cutout BH-53PI 4s switched onjthe ocurrent eonsuzptien
= 4nerensec by 0.3 1 in cvery phase.
1%, Oporating tempcrature TEREE «eevesssvenesrrsonsees fren ¢15° to -60°
15. Safe operating sltitude ccvvvvierirsnsiesisnscesass 20,000 .,
16. Weight of gyyo horizon units:
EYTo $TEREAILEEr iecvieasirsaesons T kS
Borizon 1n440020F eesescsvacasocees 246 kg

2. PIGHTER DIBECTIONAL SYS328
4. Genexal

The fighter directicnal systea is deui@cd for dsternining the magnotic head-
123 of the aireroft flight, bearings and relative besrings of the Tedlio stptionz
garing joint operation mith ths asutomatic rsdio eczpass.

fre dircctional systes combines wmagoetic, gyroscapie cnd redio
gothods of memsurcasnt of the sirorsft heading.

It ensures:

() roquirsd securscy in doteralinirg
strajght-and-level £1ight);

() high sccursey in the headlng resdings during wotesdy flight.

The dirsotional system ia expleyed in two uwstes of cporstion: directional gyro
e2d otio slaving.

”::: sein uod:nfz operstion of the aigeotionsl gystea is the Girestiensl gyso
{shen the heoding $8 rocelved frop gyro unis Ti-2) sad the sagnstic slavirg is
aa suriliary one uced for initisl corrsotlen of tre direotional grro xeadings oo
&2 ground (prior to the 3nke-nf2) or ip the ptraighi-snd-lovel fiight.

Tha high ecouracy in deteraining %he course uzder conditicns of wnatendy
flight with large roll angles 4o ashisved by uslug 8 vibraticr-proof gyrossaps in
the diractional systes with stabilization of the azie of the gyroooepa cuter gizbal
f2124 by geans of additionsl Toll eud piteh fellow-up 30308 in ccmplissee with

ths signale of the gyro horizen trzacalites. N
B2ajdes, provision is also asde in ths dirsoticnal gyotus for meklag oorres

toan for the gyro drift dus to dafly rotaticn of the Barth depsnding on the leti-
tude of flight in tho northern or southess hesisghers.

the hesfiling (of sct lesa thes 42° in ko
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2. Units ens Devicee of Pighter Direotisnal Svsten

$he seh of fighter directional system includes:
Y. Gyro unit T4=2,

2. Besding $ndicator FTP-4Y.
3. Inducticn trenseitter ER-2.
4. Slsving mechanisa KC-1.

3. Ereoting meohenica [O=3,
§. Control panel I-3.

7. dzplifier ¥-12.

8. implifier ¥-18.

§. Belay unit BP-4.

10. Slgving button 5K,

11. Bst of connsctiing cables.

€. Purpose of Geparate Unite

1. Gyro unit JA-2 4p desigzed for using the directional systez in the diree-
%ions) gyro sode and for sepding the hezding signals to heading indicator YIP-sY
through slaving sechanisn HC=-1.

The zensitive clenent of the gyro unit fe free gyroscape. Its opinning exie
1e borizontal end the motor generutor rotor rotates at » gjeed of 22,000 to
23,000 r.p.n.

Z. Heading indicator ¥IP-4Y 38 denigned for indicating:

(n) zognetic besding;

{b) radio station magnetio bearing;

(o) roslo station relative bearing.

3. Induciiop transattter #E-2 15 designed for correciing the heading tuken
off gyro unit T4-2 in ocoopliance with the magnetic hesding through slaving
acchanisn KC-1. The sensitive elecent §f the tranczitter inmeludes three ssgnelic
proboes looated In an equilateral triengle pstiera.

Buch nagnetic probe conalsts of two permslioy cores with wepnetiring and
aignal sindinga. The platform with the cagnetic probes is inctnlled 4o 2 gisbal
frans,

4. Slavipg sechaniea HC~1 5 designed for:

(n) toitial slaving of the hecding signsls taken off grro unit T4-2 4n accord-
aacs with the maguetic beading;

(o) cerrection of the heading eignols when the geckanisx 1E exployed in direc-
tional gyro sode (f.e. Introducticn of latitude correction for the gyrogcope d=ift
$ue to tho 4aily rotation of the Earth).

¥he mechonisn conalste of o differential salsyn, reduction gear sith an
sloctrozagnetic clutoh, follom-up motor AHE-0.5 wnd tachogenerutor of RHA«0.5

$. Bracting pecheatnn {H-3 ip Secigned for:

(s) following up the electric 81gnols of induction transaitter Bi-23

() for elimirating qusdrantal and instrusent errors.

ot The pecharisa fncludes two seleyma (Cf-1 and Cil-2), =eotor L#A-0.5 .and n cea
avice.

6. Control panel [Y=3 4p desigred for:
() enzuring operztion of the dire

ctiocal systea in the puznetic 2
a8d directionel gyro ocdes es well gs N g ¢ slaving

R the northern and southern hezispheres;

50X1-HUM
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(v) introducing lstitude correction for tho gyrosoope drift due to the dnily
rotaticn of the Rarthj

{c) controlling the rate of folloming up the letitude correcticn end the foed-
peok velue.

fhe panel consiets of & supply transforzor, B-8 switoh, lstituda potentio-
gator, correction potentiozsters and a veley used for suitching over the systen
frca the directionsl gyro to msgnetio elaving (when the button §s depregsed).

Hotes The E-5 switch should be locked with wire X0-0.5K in tho § osition shen

the airoraft is uced in the northern bemisphere end in th
when the aircrnft 4s used in ths southern Eeaiephc:e. ® S positicn

7. Ampiifier ¥~1Z¢ 48 designed for acplifying the oignols 4o the ercoting end
3leving mochanien channels.

$hs ereoting mechbaniea chann~l amplifies the {nduotion transaitter signal
taken off zeleyn receiver Cll=1 and tronesits 1t to cotor AHA-0.5 of ¢2e follce-
uwp systes of erecting meohanjom XE-).

The slaving zechonisa chennoel ezplifics the eignal transnitted from erecting
sechenisn MH-3 to slaving pochanien KC-) sxd the 1lstitude correetion signal taken
off control pawel [I7-3. 1In smddition to ell these units the explifier fncludsn s
reotifier.

8. Applifior ¥-18 1s designed for omplification of the siguals taken off the
gyro horizon tronesitter passing through the roll and pitch channels, sa me)) es
for eendirg them to the motors resetting the additicnal follos-up frames of gyro
wait TA-2. .

9. Relay unit BP-4 gerves to encure cperaticn of the éirectional aystex when
the atroraft performs acrobatios and to elisinate 120° srror 1o heading readings
shen perforaing & half-lecp.

10, Push button 5K 12 designed for fecding the voltege of <27 V to the relay
in control psnel MY-3 thus exitching on the directional system for operaticn is
the sagnetic slaving modo. Beafdes, this woltage 1o also fed to the electronagretic
tlutoh frea slaving mechanies HC-1 so 28 to incresse the rats of slaving.

D. Hoden of Operation of Direotjonal Systen
Digegtiepel Gyzo Operstion.

Tho primcipal unit of the fighter dircctional systen is gyro unit The2 that
43 8 free gyroscope (the apinning sxis .s in the boriccntal position}. Two oddi-~
tionzl follow-up fromsa atsbilize tho shafl of the cuter gimbal fraze ia the
vertical posjticn.

The sdditional frames ere yosst by the oorrseil
pitod sfgunle tsken off the gyro horison tranesitter through azplifiar y-i8.

e sircraft beading signsle are taken off the polsyn tranapitter of gyso
zait TA=2 end Zed to the differential selsya receiver in 450 sieving mechsaiza.
Pron the 81fgerentisl selayn the signals aro fad to the heading indicitor whers
iha rotating diel &s reset. The hegding 4 resd off the &ial clockwizo baizsen
index C on the rotsting disl and the upper dndez of the fized dial. Besides,
£ron the differsatial eeleyn the eignala are fed to the stator of seleyn re-
oslver C-2 1n erecting vechealen ¥H-1.

Oyroscope of gyro uait l-2 has no 22l
Splaning exis sssumes arbitrory position rel
borizontsl plane. The spinalrg exis s kept
otrrectien motor mounted ca tha shaft of the

ca sotors by the roll and

math cerrection systen. $ha gyroscopa
ative to the magnstic seridian $n the
4n the horizentel plons by & reversive
cuter gimbal frase ehich applies
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{ho torgue to tha gyrooeops epinaing axis (1f $%t has 4rifted sway froa the hors-
scoted plane) tbus aotting the sxis ogain in the horizontsl plene.

Turing opsration of the dirsctional systexn {n additicn to tho cignals token
off gyro unit T4-2 +ho signale from the potentiozeter in the control panel ere
also fed to the ercoting pechanlen. Theee aignols serve for imtroducing (by addi-
tienally turning the rotor 0f the difforential selayn through the reduction gesr
gith & geaxr raido o —-—az-) a latitude ccrrection for the drift of the gyro-

goope spinning pxis Gue to the dasily rotstion of the Earth. Besides, the control
genel bas adjunting potentioseters regulsting the yate of correcticn and the feed-
tack valus; the potentiopcters sre sleo conacoted with glaving wochagien KC-1.

The magnetio slaving s started by deprescing the slaving tutton con th2
{zstiuzent pantl. She button is kept depressed till the rotating dizl stops end
then the button $g released.

In case of paximum miszatch between the induction tronezftter gnd the imdicétor
readings the slavipg tize deea not exceed 23 sec.

Uith the tutton depressed, the latitude corzrection is cut out erd the power
g3 fed to the relay on control panel I¥-3 and ths electressgnetio clutch of slav-
iog weckonfga HC.1. In thiz case ths pignals sre fed to folles-up moter J4E-0.5
in elaving msckanien C-1 from the rotor of ecleyn (-2 in ersoting mechasisx IH-3
{hrough the clozed contacts cof the relay in centrol panel Y«3 and through the
$lsving wechazrica chaorel $n emplifier v_12, The motor additionally turns the rotor
of the differentisl selsyn through the reduction gear (=has the electrunagnetio
elutoh 1s cut in tho gear ratioc is m) thus reducing the alscateb bstasea the
stator and votor of sclayn Ci=2 in the erectizg gachanisz to zero. The yotoy of
ths differentinl selsyn 1o conmected both with hesding indlcater FIP-8Y aad witk
the stetor of selsyn Cil-2 in erecting meghaniem EM-3. ’

a% the some time when the sotor ¢f the d1fterential selsys 1o additicnslly
turned  the miszatoh eignsl i1l bs fad to tho hsading indicstor zaking it reset 2ad
the rotating 4isl will be sot in 8 new (natched) positicn.

43 pocn a8 the slaving button i3 raiessed, the erecting mechanisa becenes
eultched off, the lstituds correcticn ia cut in axd ths heading g sgein tokan off
@ro unst T-2 corrected by the gogretic headizg.

B. imognuut of Units in &ircrait

Sko units of the directionsd sygten &850 orrapgad in the aircraft s follese

(rig. 32):
1. o front eccessoriss coapartaest
braess:
(=) gyro wnit Ti-23
{v) alzying mechenien H~13
_ (o) somtrel panel =3
(8) saplifier ¥-183

U unit EP-4 ”
Ei; :;i:’tre:nﬁtt: cf the fighier &irsoticnsl sysien, o) stebilissticn

eateptlot (it 3s pot izmelused 1sfo B2 gat of 23ghtsr &lrssticesl systen);

batseen frases Bo2 3 ond £, etardoard,
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(g) suverter NT-50011 (1t 10 not inoluded snto the sat of fighter direc-
tiora) synten).
2. Eounted ip the cookpit arsi

tabind the imsiruzient pansl:

eaplifier V~123

¢n the instruzant panel:

(e) boading indicotor YIP-4Y;

(v) slaving button;

pear frane Ko. 11, sisrboard:

ereoting mechanisn Ki-3,

3. Induotion transuitter Ei=2 1o mounted in the middie portion of the fin.

?. Instslloticn and Operatirsy Instructions

Uhen mounting the directionnl systsn obsarve the follemipg:

8ee to §t that no irem or mognetic objocts are plesced reay ths inducticn
transnitter, the srrow on its canmo ghonld bo dirsoted towords the alrereft noss.

Cyro unit T'd-2 4s mounted on ts shock ebeorbers and its lower plete ahenld
ts placed on 8 striotly horisontal penel when ths afroraft ie in ths lims of flight
¥ith the arrcy op the cace diroctsd towards the airoraft noss.

Iscorreot installation of ths gyro unit end zspeoially of the ipduction
trensoitter results in greater errors in ths heading roadings on indicator YIP-RY
shich interferce with #he pilot's rorzsl orlentaticn. The inductica transmitier
end the gyro unit sre checked (set) when the aircreft is in level flight bty the
levels on these units-

¥hon mounting the induction trascoiiter ses to it that tho reference notchee

coincide.
In cose of fallure of gyro unit Ph-2 ¢he rotating d1al 2111 cous te a yost o

sa $ndefinite poeition. In thid case, vhan the slsving button i3 deopreeged, ths élel
9§11 ¢ons to a rest in s position porresponding to the gagnatio heading indlcatad
t7 the indnction trsmsnitter.

%o ohack the gorviceability of the inducticn iranssifter daprogs ths elsving
button on the drstrument papel end bring 2 porzsnent magnet on & poig to it making
ths disl turn.

The jnduotion trencmitter 3a provided with @ deviaticu compensator tc elizy-
sste tho magnetic devistion. In this cese, the deviation 18 eliuinnted also when
the slaving button 1o dopressed. After the directional systes 3o started it Is
Beconssry to olave the diraoticnal gyro #{th the spanetic ccspess prior to taziinmg
10 the etart lins. The healing indicator is stown ia Pig. 33

8o directional gyro (sagnetic slaving) hesding resdings are »cd off the roist-
ing 48] between Sudex 8 (Horth) ond the fized ndex in the clockwiss directica.

The gognstio bearing of the cadfo staticn is resd off detwaen index § 2ud :h;
$1p o2 the radio cospaes pelster. The relative boaring of ths ya3dio ataticn s re
6ff the 24zad dial between ths ocurse imdax end the tip of the polmter.

8. Power Supply and Starting of Directional Syeten

Sho dizeotional systea la fod frem the oircraft mains with tha D.C. voltags

1tage of 36 ¥, 400 c.p.8.
Ay rier B7-5000l. with the v )
mn':ac’?::d”;': yoltaged 8¥0 gatendad for fesding &ye° potor ef [4-2, selern

. -2 i08 o~
10l)oe-up syoteas, erection eleotrogeiord, tpducticn tramgaitter B1-2 snd eldotr
210 oaplifiers.
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FIG.13. HEARING INDICATOR
3 - ract-eadplaion; 2 — cowrre serrer goiatens 3 - covrsc arder. 4 - radio compass
polsten; § — moateg dual of duscuosal hyra: 6 = fired dial of tsd.s beasinga.
3

;
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So start the dircoticnal systen, proooed s follcas. Firas, turm co the M-200,
¢YRO JRARSM. CAGIKG KCE, KAl ofroust bresker tius teeding the power for szitebing
e ioverter IT-500ll sad zaking the CAGING OF CYRO SRARSH, KO, KA req izdicating
Jezp 1ight up on the Instrunont panel.

After that, turn o the CYRO SRANSM. OF KCH, KAM; CASIEG AT oircuft brecker
ep the horizental portion of the right-tend oonsole. In thio caze, the coging eycle
¢i1} be perfcrued sutonationlly for 15 cec. and then, ths red leap ca ths ingtru-
pent penel should go out.

42 scon 85 tho lamp hus gone out,the KCH oipcuit bresker zay e turned on en
tha pight-hond console and 1.5 ~ 2 minutes later the directional systen ig rend

Y
for operation.

Hote: Thero ia the follosing inacripticn on the right-bend comsole: S¥IZCH OF
by ﬁ‘:‘ﬂ AFZER SRITCHING gﬁ ARD ugszcuc GYRO R, OF KCd AKD KAM (1.c.
after the reod Iemp on the Snstrument penel 18 dezd).
The systea operatez reliably provided $he correst sequence of ewitch-
ing 88 atriotly cbasyved.

§hia gequence of pzitching is czused by the feot that during caging the piteh
azd roll selsyn tranznitters of ths gyro trunsaitter will aszd ths seclsyn signals
to gro mnit T4-2 for resctting the sdditicnsl follos-up frezss, Before caging
tds frazss of the gyre borizen tranesitter may a2ssuse eny arbitrary position.
Buring ceging the froamen quickly (during 15 seo.) mesume tho cperatinmg positicn.
fhis may cauze fajlure of the folloz-up frsmss of gyro unit Tie2,

#. Basio Spooificaticans

1. %ime roquired to prepere the system for cperaticn ofter the power supply
i2 cut in im:

1.5 ain. et o teaperaturs from +50 to -30%;

2 Bin. &t o temperature fros -30 to -§0°C.

2. Magoetic hosding error dn the level rlight is not zory than 2.

3. 4d3itional error due to the drift of gyrcesope axis In asizuth in ths dirco-
tiezal gyro mode does mot excoed $2° for 30 min.

3. 11 end pitoh cpersting argles - fxca 0 to 360%.

Eote: A% pitch sngles of 90 +5° apd 270 ¢5° therc is o zome of indefinite

beading rsedings which s determined by choractoristics of the gyro

koriron vertical.
o 2

5. isbient air terpersture range - from ¢50° to -60%
6. Ssrvice sltituse ~ 25,000 2.
7. Pezor gupplys

D.C. - +27 ¥ £105;

4.C. - 36 7 +58%, 400 S.p.oe 228,
8. Powor consumpticn in the stesdy mode:

B.C. - &0 matts;

4.C. - 130 V4.
9. Starting current:

p.c. - 1.8 4§

8.3. - 9 4.

10, Pighter dircotionsl sysies enits vithstoud landing gssclerations of 4 g.

~

b
i
bl
1
|
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9, B0LL SZABILIZETICE SUTURILOT -2
4. Gaparal

. gho roil sisbilizsticn eutosatio pilos, type K2, s inatalled ir -
- éflaron control eysien €28 servss for igproving the sirorsft roll stebily
ocutrollzbility bebavicur.
$ke sutoplles do 2=picyed 4n two sodes:
3. Roll 2agping Suring maasal control of the alreraft.
2. Biebiligeticn daring tho sutematic bringiog of the siroruf:
énslo. gero poll engls stabilisztion and old sngle control in rer,
oeaszel stick applicaitem.
the functicua performed by the sutopilct are es follows:
(a) siraraft soll deeping in cozdizaticn with the aircrar
(8upizg mode))
(5) emtcsatic bringiag of ths sireratt fo zero roll sr-
iz18ia] roll £xgle (fnoluding ths inverted position of the
wraft ocatrol stick 4e cst 4n ths pautrzl positicn in ro”
(o) sero recll sagle stabilization with the contrs’
gesiticn 4n zoll (stedilizaticn mode);
{8) ccatrol of tho sircraft rolldngle withiit~g
raspoass to the oomtrol etsck applpdaticn sithin ©
4dcn Sn roil (stabilization mcds)

B. Units ach Devices cf
]

$o 2utcpliot eat ipoludes
1. Bsrvo wnit PAY-107.
2. Balay end asplifisr 4nit Fib-1
3. 2211 zste gyro Ko

: 4. Srazsaissica ;Ytio corrsct

N 3. Interfergess filter §0-11
7. ¥sse-sensitiva rect:
8. 3yro treneaitter of

2o% poluded into ¢hs aut
Y Creck ocupector.

1. 8ervo uni:
¥3lay and 2apli’
i3 an oxtsndat"
wador ¢he cc

2. B2

() ¢
&yrd, ph..
flexitle :.
8leotroz »

(t)

(c)
pilot;

1CH

PN

the actuatlie.

Ltoptluty
.3 the operutica of the auto-

-.te of tho esutopilot.
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$he unit io inotolled between frazes Hos 8 and 7, in the lomer starbeard por-
ticn in thoe direction of flight (in tho storage btattery cempsrtment).

3. 8011 rote gyro R¥C-K sorveo to geasure the afrcraft roll rate relativs to
tha lopgisudingl 2318 ond convert it into clectrical signala proportionzl te the
roll rste to be meesurcd.

The sensitivo elezent of the unit is 3 rots gyroscepe.

411 the mechanisz is boused in a pressurized cose f111ed uith special fluid
of required viscoeity. The fluld ds=ps the gyroccops cocillsticnn snd pariiully
oldsinntes tho friction in the gyro unit frame teerings by reducing the woight of
tbo parte placed into ths fiuid, Tho gyro wotor in ive turn ie scunted in the air-
$3ght cylindrical unit with axle shafie £111cd with gaseous hydrogen.

She roll rate gyro is counted betseen fraces Hos 12 exd 13 33 the uiddle por-
t§cn, 1n the dircotion of flight.

4, Transpizsion rotio correstor KiH-¢ 1s designed for sutcaatically changing
ths trancaiesion rutio of the sutopilot §u sccordance with the eignal recelved frea
the roll rate gyro depending on the head velocity and f1ight altitude. Tne porrec~
tor $s & potentiomuter gecured to the body cf the actustisg nschanisn of ceptrol-
lor AFY-3B. fthe potentiozeter brush is rigidly conneoted with the board of the
ectudting mechanien vhich travels in cozplisnce with & ceytein ise depending on
tha 21tisuds and f1ight epeed.

S, Interfercnte filter ¢M1-110 1s intended for suppressing vadio frequarcy
$aterference (20 to 150 le/s) genernted by the autopilot in the D.C. ciroult.

Phe £314er 15 installed between fromca Koa 8 snd 9, in the starboard lower
gorticn; dn the direotion of flight.

6. Reley box KP-1k 1a designed for cxitohing the control eignala,

$bs box 45 installed betwesn frozes Hos 7 2nd B in the port loser porticm,
peer 7011 rate gyro XYC-K, in the direction of flight.

7. The phass-sencitive ractifier $48 4s designed for ccovorting three-phacs
4.C. signslo ocoming from the gTe borison selsyn transaitzer fnto rell D.C. sigrals
within the renge of 360°. The rectifier is installed 1o tbo cockpls behird $he
{=struzent panel, port side.

8. Thuo oheok vonsector is intended for ground cheoking of the autepilot. It
10 tnstslled betwesn fremes Noa 5 &nd 6 in the well of ths L.G. pozs whzel.

230 red lazp on tbe instyument panel indicete? whsther the sutcpilot §s8 on or
eff. 2ho buttons daoigrned for gxitching ¢a and off the stebilizstion pode of ihe
satcpilot aze mounted on the control etlek. Tbe ¢drcut brecker is lossted oo ke
21 oensole. .

‘ht;::n;OILnBAIYER gyitch 1o mcunted ou ths left-hand comedis.

D. Lntogilct Opcraticn
vig. J&.
i topilct units 33 shom is .
:2‘t::t::::i:i:a:ici“lo:n serve unit PAV-107 doflscts tho ailercre tnre:gh .
by virtue of the conmtre
¢5.8° pexinus in nny positios: the sileron deflestion by

: tiea.
stick smounts to +20° whep tho 2érv0 wit rod 1z pet I8 neutin: ifa:h: -
Shus,whan opztazlng the sutopilot 1t 45 only 27.5 per seot @2

fsty of flighs

eomplete deflestlon that i3 utiltzed. Shis 39 doge to essure the safety &

£1$h the uutb)llut used.

Ia gazs the nesvo unit ¥od ghifts by me:; n

tan counteract the reesulting roll by ahif%::stt; S ength.
diresticn epprozisately through o third

all tho way to the step the pilet
trol stick in the cpposita

fad i~ o
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Bhen used in the dazping moda the autcpilot damps sireraft roll cscillustions
st the otabls roll angle or et the trapsiticn from one roll angle to another in
sespones to the aircraft rate of roll.

In damping, the sircraft piloting by weans of tha control seick is appreoiably
gzcilitated oince the number of control stick applicoticns required to control tha
2011 45 reduead to the pinicus. Bosides, the sutopilot comewhat reduces the air-
ereft rate of roll, 4.e. the deflooticn of tho control stick couses the peverse
response on the part of the autopilot and ths elleron is deflected through a
ganller engle. Owving %o this the aircraft roll sensitivity is reduced sith s def-
1aotion of the control stiok ond this in i85 turn results in lower roll respense
ef ibs sircraft.

Eben the autopilot is ecployed in the stabilizatiem mode {witb the control
stick set $n the noutral position 4n ro11) 1t ensures:

(s) roll-froe £1ight of the aircraft, with no pilotis action required;

(b) bringing of the sircraft to gero roll engle from oy $nitial roll sagle
(cven fron the inverted flight);

(o) piloting of the aircraft in roll in responze to the contrel etick applica-
ticn.

3ithin the roll englen ranging from $30 to 50° the present roll engle signal
42 linearly genornted by the gyro transmitter of pyro horizon ATE=1, f.e. the
signl value §e proportiorsl to the roll. At roll epglos greater thar 30°% the roll
aagle cignal rotains & copntant velus and sign till the angle of 140°% (180° - 40°)
s resohed efter which the signal value is sgain decreased in & linesr sanzer to
tho roll magle of 186°. ®hen the r0il ongle of 180° (44 cooe of en inverted flight)
1s passod the eign of the signal i reverzed vhile the signnl value §ncroscsa &nd
bacomen zoximum at the roll angls of 180°% ¢ a0°, Further on, both the ceastaat value
end afgn are kept constant £111 the roll angls of 320° (360° + 40%) ga reached.

Ths polarity (sign) of tha o1l ongls sigmal s sloo seversed in cass the air
oreft pesecn o pitch sngle of 90°. fhua, omee the roll sngle signal s token off
the gyro trancmittor of gyro borizen ATE-1, 1t bycozes popsible to bring the air-
eraft to zero roll angle fros any 4nitiel roll angle Smcludipg the cess shen the
sirereft perforas &n imverted f11gbt and shon pitch apgles ore biz and rangs frem 70
to 80°. : 80 to 70 gn frus the

When applying tho control stick trsasvarsally through ¢ #r fros th
soutral position with the autopilot opevated for atobilieation the pilot cun change

° 11oting the aircraft in vesponze to
tho 1ol spgie within the range cf $A0°, thus p 8 ; A o
$ho cortrsl stick application. Ia case the mircraft control stick is t.usvafs y
+50 ~ 70 ga the efrozaft will be pilcted 1o an ordinary ssy
amad through ors 188 ¢ thia tiss thore will be utdlized the full
::anxpcnsa to z:ﬁc:aﬁ'-‘:: ::::';}.;r:m ehich w113 be operzted zs a rigid ecutrol rad.
vel of tho = 1) i

3. powes Bupply Cirgull

Je §o turned on,ths power
sker cn &he pignt-hend oopeo

ag :’:mmt: :?:o::iu:;:?eo the interfarssce 2ilter, n;b:;;l“m“" recti-

ed Iroa ¢ tnverter NT~S0L.

¢ tho atarting relsy ° e

fier end to the ufxdl&s . a starts foverter 1i7-500L from which ths valtege of
% She Taley qpvr:;;ﬁ:‘: o, 1a spplicé to ¢he phazo-asnsitive rectifier sud 3o

¥; three-phans, cPetr

2 zoll rate gyxo.
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The other units of tho sutopflot aye eleotricall

y interceansoted elthough tr.
sro not directly eonmeoted to the ajrozmft eaims.

?. Basio Bgscifieutiaﬁs

1. Maxizun travel of the servo wait rod 4s $15 e from the sero positicn.
2. Borvo unit collspsing forse fe 1600 kg,
3. 2011 engle measurenint yengs of the phase-gsnsitive rectifier 15 Joo°
&, Power supply! 127 V B.C. from tha siroraft cajps and 35 ¥y three
400 0.pes. A.C. Zxcm dnvertar N3=5001,

5. Pewer consumption:

D.C. ~ up to 300 §;

three~phase 4.3. -~ up g0 0.5

-pha

4. ADTO% 7 - . JISBI0F saYil 1 - 4Fy-3B

fhe unit, type A¥/=3L, .orves for on autcmatis c.azge (sccording -
preessigned nonlinsar lew) of transzission raties frsm the oontrol ert e
stadbilicer and simultanect.” - o ths artificiel feel spring-losded e ©. Ths
regulation 18y porforned sutemstic trencaiestion ratio conmtreller 77 -7 ta o
motion of volooity hesd ond f1ight altitudo end is determined by ' .iroraft
esrcdynenios exd pilot's physical cupabilities.

ghis unit provides & cosparstively unifora technique of alrcraft jileting at
vsricas speeds end altitudes. this §s8 schievad by increasing the control stick
forea and stick travel by one grads of the etsbilieer deflcction w»itn the fncresse of
‘tte dndicated gpeed end docrezae of ths 21ight sltitude and corrempeniingly ty
deorsasing the force and traval of the sontrol stick bty cne grade of the etatilizer
dsf1coticr with deorease of ths indleated epeed ard increase of the flight altftude.

At 8)titudes repging fyom Ba4500 B. to Be10,000 £. the usit opesntes both in
the fuzotfon of veloolty besd and flight altitude.

&t pitituSes leag than 4500 a. $he wnit operates only i the function of velc-
eity bezd,that 1s et indicated spesds mord thap 1000 ka/hr the pointer zust be cr
the right }isis stop - the ssal) era of costroller A19-3B, wherea. ot dndicated
speeds loos than SO0 ks/kr 4he polater must boe e the left I1oit stop - the big
ars of eontrollsr AF7-3B. .

4t ap nltitods of 10,000 m, &xd higher the ucit retaina the conatunt valuew
of trzneaission r2tic corvesponding to the big are position regardless of tune
ohinge of volooity besd end f1ight sititude. With the velocity heuds correvporilns
% take-of?, lan@ing £né flying the txafflc patiern in the vicinity of an fcrod oze
ths autosntio eigmsnts are in the take-of? end landipg positione, the polnter telng
ta the ieft :imit step which oorresponds to the big ars of the acltuating serrantaz
o8 eontroller APJ-3B regardless of the flight sltis

$hs key disgrop of the sutcustio controller, th
Togulstion lew ape shows in vig. Jv.

Controller AF/=3B cperstes indspen
statfo pressure fros Pitot-ststic m:ln
the part of the piiot st norzal operation. :
ine :not Bay co::rul panuslly the sctusting sochaniss orr::n;;m.
muitobing on the electresotor of ®

fhe eleotric sechanian 18 controlled B
Ye2t-nand boasd of the mstruent pantl. The seitches

uda.
e ars yoaltscn indfcalor an?

dently takizg the gotal-bens precuse Aard
BA-7 azd goes mOT Tequlre umy atilin o

In case of fajlure ¢f the co
Jlier APYe

he sechanisd gotuatring
y t9o gaitches locsted pnotre i, -1

N

ape provided sivh tre 7.1

it P
FE e UNREN, W SR SOV ORI |
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youing ‘izscriptionss HIGH SPEED LO¥ BPEED; AUTQMATIC) HaBUAL, AFY. whas - .tic1l'e,
tks eleotrio mochanionm manuslly the gecond switch must be 3n the RANUAL petitiez, '
Operaticn of the actusting mechanies s chooked by the SIAMILIIit ki La¥ili;
{pdtcating laap on 1ight panel T-4¥2 and bty the dnlicator with the d1al ziracd i
ka/br snd kilcmotres of f1ight sltitude ectually performed by the puchanisz actuat
irg zed (P1g. 37).
She ara position izndicotor 12 & volinater colibrated 4o speed and nltituge
z3ita.
Iz operating conditicns readings of the arm positica indicator and f1light
.uzstnmntu of specd and altitude mey nut coipcids because of the difference In
{ta atmosphoric conditions and standard readings and slac due to the supply voltsys
#lactustions froa the mominel valus of 27 V £0.5 to 27 V #2104,
Q=8 ghould bear in mind that the s position indicater serves 36 Inform the
pilot sbout propsr ocperstica of tho autozatic trancmzicsion rotlo costroller 1Fr-35.

S. 03B POSITION IADICATOR VRUC-3

Cono poaitica indicster YC-3 ie nstalled on the left-hand board above tae
frstrupant pacel (Fig. 38).

Ia pdditicn to tha irdiceton the cet includes trazspitter YI3C~3 that §s
pomtod roay frozs Bo, 3 over tho oons exteraion cylinder. She trepzaftter lo
rackanically coupled with the ooms (through a flexible cable).

get YIIO0=3 $2 intended fort

{a) indicsting the positicn of ths eir intoke conej

() gonerating fecdback aisnels to the esplification end eziickhizg walt exd
$o tha aono position mazual coatrol gysten.

fke indfoatcr hzs two pointers) & 8ol ezd & rock-and-pinfon.

$ha narysd poinier (1n tho indicaticn oysten) indicztes ths prepent positica
¢f tho core. Tho wide pointer (in the faedbsck gystes) iz e geleotive polnter thas
12 get with sha Rslp o2 & rack-end-pinioa.

Recdinge ars zed froa tho 8151 cslibrated Am per tent Ircm D to 100%. Ths
{nitial popiticn cf the cozd corrasycnds $o sero resdicy of the 4inl,

She indicator caze houzos 1RO elsotrically irdependent systeass o cone posi-
tica faliontirg eyaten td 8 $osdszck oyeten.

The indicating cysicw is 8 fcur-coll raticmeter cperating frox 8 four-lezd
pcienttoneter insialled fn $b2 tranenstior. The moving zeguet of the raticzeter
chosa sxle carrics the naIToww pointer $5 turzed 1a the msgonstio field of the colls
lcosted at &a sogle of go°. furnirg of ths transzittor exlo nekeo tha current carry-

tonticzater chonge $t8 positiocn thus redistritating
r 00118, 15 8 Tesult; the pagnot (and tberefors the
sn tho ¢izvotics 0F the zomitsat paguetic field.
tierster sognet oorrespands $0 & certsia positicn of

frg brush of the four-lesd po
{39 curreats n tbo Tatiomots
jointer) %ill come to 8 soat

Bach pesition of the ==

sansicmstor brughe
iko ‘:::T::::;::,;un 45 @ bridge eircult ocozprising & tranzzftter potontlcezater

{er gesersting the ceme positics
q tica with b potenticas
::.hh opamt::bh:h:“:':t’::“mgu of $zo indteater esployed in the masual ceatrol
guale or ¥ .

fyoten of tha eir inisks corBe
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F10.48, CONE POSIEIGR I8Tit ATOR YITX LT
¥ = rsabesadgicion; 3« fallcnap qwitten; § - selicrive
peisir,

Suo get io elestriomlly comnected with the azplifienticn and ceitching unit
from whioh the signals sxe fed to the cone actusting mechanisa.
82t YTI3C-3 1s fed from the alrcraft maine mith the voltage of +27 V.

SECRET

50X1-HUM
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Chapter X

1. CBE3RAL

$he aircrafi mounts e est of oxygen cquipsent, type KRO=3, aith exccesive
CzygvR praccare in tha breathing eysten and in the high-altitude preccure suit
gatunatic aysiem whioh is sutozmaticolly odjuotced depending oa the Flight altitude.
Tho sst is intended to provide praper witul conditicns for the pilot amd preserve
hin efficioncy snd nafoty durizg high-altitude ené high-speed €1ightc and
during sjection (Fig. 33). )

Csygen squipsent set KKD-3 15 deatgned for tupplying coe pilot wity uviygen
ip ths follewing cenditions:

() during a leog period of tise - shen flying in the pressurized cockpit at
altitudes up to the sarvice ceiling and ®hen flying in the depreecurized cochpit
at altitudas up to 12 ka.;

(%) during & skort perfcd of tice {frca § to 10 ein.) - sher the cockpit bus
beon dsprugsurized st eltitudee from 12 ku. up %o the service celling aad the st
13 us2d 23 a0 emcrgensy ozygen feeding eystes uhile doscending down to the aafety
aititule;

(o) duriog & short pericd of time - vhem ths pilot is ejecled fraz the ale-
eraft st the sltifudes up to the service ceiling with sisultanecus autcmstic
switahing over to the oxygen feeding frea the parschute oxygen Apparatus;

(¢) ®wben uoed tn 2et with high-altituds pressure suit Bil-d end an anti-d
§8vice the oxygen zet enables the pilet to eitkatand the overicad of up to 8 g;

(2) pressurized hslpst TB-3HC proteota the face Yrem the eir flew during
ojeciica at tha indicated speed of 1200 km/hr.

Cxygen equipzent zot tnoludes the aircraft ozygen eguipzant ond pilot's
izdividsal cutgit,

T alrereft caygen equipment ‘teopricss:

(&) cxygen regulstor KO-34;

{b) reaote eoutrol Fy-2;

{2} cxysen reducer KR-264 ¢

{8) exygen waivs EB-2C,

{¢) exygen $ndicator ER-184;

{2) exceestva pressure gsuge ¥-2000:;

(i 8% of ndourd oxygen bosss KE26,

(& scspon connsotor 0Pg-23

(1) prassore ratioc regulator POR-3 zith noss buzdie;

G) epserical osygen vottles;

50X1-HUM
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(x) tnbosrd oxygen sccesoorics.

The pilot's individual outfit inclulen:

(a) high-21titude pressure suis BlR-4

{b) prossuriced helzat TE-4UCH

(o) perachute orygen breathing apparatus Ki=VH,

The aircraft cxygen squipzent lices ang the pilots individual cutfit are
connected through cozzon copmector OPH-Z instolled to the left side of the seht
paz and through hozes with bayonet joints.

The ajrcraft oxygen reserve i kept i four spherical 2-1it. bottles under
the proasure of 150 kg/eq.cnm. .

$ts bottles nro divided into two groups. Bach PottTe 16 fitted sith o toe-
plece; con-roturn velves ars pressed into the tee-plece. The mor-roturn volves let
the ozygen flow only in one direction. In case of faflure of one cf the bottle
groups the vilves prevent the oxygen froz flowing cut of the operable group c?
Lottlen.

She eyoten is chorged ®with oxygen thrcugh the chargicg ccnneeticn installed
in the 1landing gear well of the port wing.

%o check the cperation of the oxygen feeding systen mnd to Indicate the zzouny
of cxygen sboard the afrcraft, provicicen is cade for oxygen indiciator FR-18Y ond
exceeaive pressure gauge H-2000K installed on the l2fi-hond cossole {n the cockypit.

CAUTICH! ®hen operating the oxygen cupply systen rezecber that mizture of
grease &nd ofl with oxygen is cxplealcen-hazardous.

1. Eben sounting, checking and charging the oxygen equipzent keep §t cleasn;
use of ludbricants for threaded joints is strictly prohitited.

2. To blced the exygen froz the caygen bottles disconnect tke pipe line freo
the B.P. connection of reducer KP-2643 ¢do not allow the oxygen to be flewn threugh
tha reducer. .

3. Do not tighien up the pipe linc joints when valve KB-ZHC 1g cpen and the
systen s charged.

4. Do not use dirty tools snd ofled vaste.

%0 work with the oxygen oquiyment, cpecial chreze-plated tools, clean acd
Gsgreacged are used which are kept in a specin) kit.

5. Operator's honds and overalls ghould te clean. Prior to sounting, checkieg
end charging tho czygen squipsent the opcrator should waeh his kando vith poap.

2. IRTERACTICS OP CCHPFONEETS OF OXYCEN BQUIPHBX? SE? KEO-3
18 CASE OF EMKBUSHCY ESCAPE IR AIR AHD 0¥ GHOUKD
4. In Cusc cof Ecergency Escape in Adr

At the mozent of escape when the seot ejecticn mechaniss han Operutad, the
e22t togetber with the pilot slides alozg the guides upaard.

In this csce, tho connactor emergency unccoupling rope mhcse one end 13 ottnched
$o frase 10 and the other end to the emergency laver of the lower soptlon hecozes
stralped, turms the lever and opens the lock of connector OFH~2.

b lock bresks down into three pizte: the lower part with a set of fnbeard
oaygen hoses [H-26 = ezains on the aircraft, tha aiddle part (beody) se rigidly
seourad o the sest psn and the upper part with 2 hose bundls apd prassure vutfo
regulator PCE=3¥ revains on the parachute sunpansion systen. Afler the smcapu this

port 18 pulled uwp to the lert hip of the pilet by means of a girip mnd & shoek
adacrder.
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At the nepent of dlsjolnting connector Ph-2 the non-returo valvezs }ocated
ea t8 upper portion tecdome olossd undsr the metion of eprings acd prevapt the
jeskage of oxygen from the parachute breothing spparetus Ki-Z78  into satoozphere.

$he hook on the lomer portion of conmcctor OPH-2 eomgagee the ear of the rope
¢ emergenoy cwitching-on of parachute bresihing apparatus Ri=27M,

¥hen the znat slides upwards,the rcps of coergency smitoching-ca whose look i
copntotad with the lewsr portion of connzotor OPif=2 extracta the safety pio wud
¢f ths eachanien which swltches oa parachuts dreathing uppsratus KI-27E.

12 8o0d 28 the oxygen breathing spparatus $s switched or,the cxyzen froz fte
tetiles 18 dolivered to tho hladders of high-altitude zult Bii-% through ratio
gegulater PCR-OM, Tha oxygen creates prescure cn the pilot's body and thern uader
\ds czoessive pressure it flows into ths breathing systez,thus prevesting the
pilot's Jungs 2roa unoompensated pressurc.

ghe xatio of the pressurc in the euit bladders to that in the treathing eyoten
13 ndjusted nutomatically by prescure rutloe regulator TCi-3Y 1n oceordunce with
{2 pltitudes.

1f the oxygen supply fres parachute brecthing epparatus Ki=274 12 trouffi-
elent 8t altitudes belez 10 kn.,the noa-return valve of the breathing oystes
located &n the upper portion of coznector OPA-2 prevides sucking of the alr frec
the atmosphers tc oreate the required gas viiture.

B, In Casc of Ezcrgency Bocope during Futer Landing or en Creund

Jor cemeo whon it is necescary to quickly diaccnnect the oryezn cupply lne
¢ the pilot's tndividunl outfit from the inteard equipsont durirs mater lunding or
in emorgenoy cane cn the ground provision 2 g1de for o grosp cennector fnetilled
@ jressure ratio repuluter FCL-3H,

tho group connector tecozes uncoupled nfier the pin Ie extracted fres o
jeinto of the prezeure ratio regulaior btedy and the connector ctrip. The valve
feeated In the pirip of tha essygency greny ccnnoctor in the pressure wsult bladder
e:pply line becones shut off end insulstes b2 At dladders frez the oteor ey

3 fron water io case of woter 1szding.
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Chepiter X
ABT1-C SySwed
PURPOSE, QVERATIKG PRIKCIFLL AND IBLTALLATION OF SYSTiN 1X ATRCRAYT
The anti-G device 1o intended for frcreaping the afility of ths pilot'e
organisa ¢o withstund the overloals.
The operasing principle of the antd-G device cowoiBta iR the follesinz: ein
ths prassurc suit tightly fits the lcwer hulf of the pilet's body, the
tlocd ehift in the abdomical cavity ard iczer extrentitien vessole e rodu
{zproving the bleod circulation fa the cerodbrua and, cozseguently, the pi
afficiency.
$he entd-C dovice conalsta of:
() prescure regulator;
() filter;
(o) enti-C suit bloiders.
Prepeurs rezulator 4}1-52 sutccaticrlly regulater the uly preccurs
enti-G suit bdladders depending oo the cverlead value.
2ha valt 42 mounted in the cockpit poar frape ho.

o prassure regulator AX~54  of mochanical izpuritles.

The £4)ter fo mounted in the cockpit mesr frese ¥o. 1G, o

7oe onti-C sult tladders are part ar. sarcel of the higz-a
suit.

During verticul socelerations squal to 2 g the pistern of preceure regudater
9111 enapress, due to inertia, the spring of the preseures regulator snd s1(ding
dceurards 1t 9411 cpen access for the alp freg the pressure regulstor through the
subbericed bose, oczaca conmector OPH=2 apd the coupling of the guick-release
Joint Inio the enti-C euit bladders.

She greater iha acceleration tha gmesler {o the travel of the pisten down-
wards and the graster ars ths orcgs-zections througt which the alr fo duliversd
into $ho sutt bladders.

Eiva tke sccelerstions are reaoved, the pleton will assuzs the extreme upper
position ellosing the air to bleed 1uto tho cockpit through the pressure regulatvr.

Bren $ho accelerations ezount to 10 & the 2ir flows into the cockplt through
b2 safety valva.
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