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Chapter III Brake system
B=F FlehARs%
I'masa III Topmo3Has cucrema

Section I Overview
F—T #k

Paznen I OOume nosoxeHus

The brake system of Sino-Belarus freight II electric locomotive is developed to meet the single-carriage
double-cab requirement based on the brake system of Sino-Belarus freight I electric locomotive. Under
normal working condition, brake control of a train is achieved in the way that a microcomputer controls
pressure of a train pipe and a locomotive brake cylinder. A locomotive brake system is switched to standby
braking to conduct train braking control in case of severe fault. The system is divided into an air source
system, a control system pipeline, an auxiliary system pipeline and a brake system in terms of functions.

s 2 RNLESIZ RGRAE T ATUE | PGB0 R G i 2 XA L E 2R TR
HRMIPL RS RS ZRGAEIL T TOUN, T8I R 5 28 ABL A HISh a1/ Se B8 42 i 3h
b, AEMBU™ EEEERT, RS R G B F R ST S R shiEi . REHEILIIRE D X
WARG. ZHARGEK. MRS, HISPLR5.

TopMo3Hass cHmcTeMa TPY30BOTO 3JIEKTPOBO3a KHUTAHCKO-OCIOpYyCCKOW MOJAEIH 2 paccuuTaHa Ha
TOPMO3HYIO CHCTEMY JIOKOMOTHBA, OCBOEHHAs JUIA YAOBJICTBOPCHUS TPEOOBAaHMSAM K OIHOCCKIIMOHHBIM
KaOWHAM MAaIIMHHACTa HA OCHOBE TOPMO3HOM CHCTEMBI TPy30BOTO JIJIEKTPOBO3a KHTaHCKO-OEI0pycCKOit
Mozenn 2 [Ipr HopMaabHOM peXuMe paboThI TaHHOW CHCTEMBI, ITyTEM YIIPaBICHHS JaBICHUS TPyOOIpoBoIa
MOE3/I0B ¥ TOPMO3HOTO IIUIMHIPA JOKOMOTHBA C MCIIOIh30BAaHHEM KOMITBIOTEPA OCYIIECTBISICTCS TOPMO3HOE
yIIpaBJIeHNE, TIPU TOSBICHIH CEPhE3HON HEHCIPABHOCTH, IIEPEKIIIOYaTh TOPMO3HYIO CHCTEMY JIOKOMOTHBA B
pe3epBHOE TOPMOKEHHE B IENSAX MPOBEACHUS YIPABICHHS TOPMO30M Ioe3moB. CHcTeMa pasziensercs Ha
CHCTEMY HCTOYHHUKY BO3IyXa, TPYOOIIPOBOI CHCTEMBI YIIPABICHHS, TPYyOOIPOBO/ BCIIOMOTATEIEHON CHCTEMEI
U CHCTEMY TOPMO3a MO (PYHKIIHSM.

To facilitate installation and maintenance, a brake adopts the way that valves and electric appliance parts
are installed in a centralized mode, and main parts are integrated onto a brake cabinet as shown in the Fig. 3.1

NI S YEE, FISIPLR A RS S s i R b 2 7 30, B e 3E E,
Kl 3.1

B menmsax ymoOctBa B MOHTaXe M PEMOHTE, TOPMO3 IPEIyCMAaTpHBacTCS C LEHTPATU30BAHHBIM
MOHT)KOM KIJIAIIaHOB M IEKTPUUECKUX YacTeH, OCHOBHBIC YACTH LIEHTPATN30BAHBI B TOPMO3ZHOM KAy, KaKk

MOKa3aHO B BhIIIEyKa3aHHOU cxeme 3.1.
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Fig. 3.1 Brake cabinet
K 3.1 #HizhiE

Puc. 3.1 TopmosHoii nikad

Section II Air source system
BT NRRSR

Paspnen II Cuctema ncrounnka Bo3ayxa

The air source system of each locomotive is mainly formed by 2 screw-type air compressor sets, 2 air
dryers, main air reservoirs and the like. The main air reservoirs are combined in a series connection mode.

BEVEXNBERF EEZ L 2 GIEFF S UEHVAMN 2 62 FRS S XTSRS MR, B
WK R R A&

CucreMa HCTOYHHKA BO3IyXa KaKIOTO JIOKOMOTHBA B OCHOBHOM COCTOMT K3 2 BHHTOBBIX
KOMIIPECCOPHBIX arperaToB, 2 BO3MYXOCYUINTEICH U MIABHBIX MTHEBMOLWIMHIPOB U MPOYEro 000pyIOBaHNS,

IJTaBHBIC TTHEBMOIMIIMHPE! KOMOMHUPOBAHEI MTOCIIEI0OBATEIEHBIM BKIIIOUCHUEM.
2.1 Screw-type air compressor set
AT A RS HLAL
BuHTOBOI KOMIIpECCOPHBIN arperat
The screw-type air compressor set is used for providing compressed air for the brake system and the

train air using equipment, is installed on a pneumatic cabinet, and is controlled by the locomotive TCMS,
driven by a three-phase 380V 50Hz motor and powered by power box. The appearance of the compressor set

is shown in the Fig. 3.2.
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AT A SRR RN HIZ R 5 S4B e I 4 2=, 2R AE B b, dibl
% TCMS 2. =AHAZI 380V 50Hz IFENLIRZN . HERftHE . RAHLAHIEIE 3.2 Fis.

BuHTOBOI1 KOMITpECCOpHBIM arperar WrpaeT pojib B TMPEIOCTABICHHH CKAaTOTO BO3IyXa TOPMO3HOU
cucTeMe W OOOPYHOBAaHMIO BO3IyXa JJIS TOE3I0B, MOHTHPYETCS B ITHEBMATHUECKOM IIKady, yIpaBiseTcs
TCMS noxoMOTHBa, MPUBOAUTCS TPEX(Pa3HBIM IEKTPOIBUTATENIEM TTOCTOSTHHOTO Toka 380B 501w, nmurtaetcs

OT IUTATENILHOM KOPOOKH. Hapy>KHBIi BUJ] KOMIIPECCOPHOTO arperara npuBelieH Ha puc. 3.2.

Fig. 3.2 Compressor set outside view
K32 [EFEL4lsM B

Puc. 3.2 HapyxHbli BUJ KOMIIPECCOPHOTO arperara

Main technical parameters are shown in the table 3.1.
FERARSHWE 3.1,
OCHOBHbBIC TEXHUYECKHE MapaMeTpPbl IIPUBEICHBI B Ta0I. 3.1.
Table 3.1 Main technical parameters
F 31 BEHEARSY

Tabu. 3.1 OCHOBHBIC TEXHUYECKHE MTapaMeTPhl

Compression mode Continuous, single stage
4575 2 B, B
Crioco0 cxxarust HenpepbIBHBIN, ONHOCTYIEHUYATHIH
Rated exhaust pressure
BUEHERE 900kPa
HomuHanpHOE 1aBICHHE BBIXJIONA
Cooling mode Air cooling
T R
Crniocob oxnakaeHue BosnyurHoe oxyaxjcHue
Lubricating oil quantity
Vi L o B
HEERE iR 6~TL
Pacxonx macna
Rotating direction Anticlockwife, seen fr(zmm s:[re\tching end of
e 7 motor shaft M FLEIHLAHH H S Jyadi i £
VI3 BBIHOCHOTO TOpIA Baja JIEKTPOJBUraTeIs

Hanpasnenue BpaiieHus

BUJIHO, TOKa3blBAETCS  HANpaBICHHE  NPOTHB
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JaCOBOU CTPENKH

Rated speed
WUE e 2910t/min
HomuHanbHasi 4acToTa BpalleHHs

Motor power
HLEHLT) R 23,4kW

MOIIHOCTb NEKTPOABUraTess

Nominal volume flow
e A B _ 3, .

YN I AV Q=2.4m’/min

Pacxo HOMHUHAIBLHOTO 00bEMA

Weight About 342kg
B 2] 342kg
Bec ITpumepHo 342kr.

Environment temperature upper limit

IR B IR

BepxHuil mpenen temmeparypbl OKpYy:KaroLeH
cpeabl

50C

Environment temperature lower limit

Mg B PR

Hwxuuit mpenen Temmeparypsl OKpYy>Karolien
Cpenbl

-40°C

2.2 Air dryer

25 FRe

Boznyxocymmrens

The air dryer is connected onto an outlet of a compressor cooler at the back of an oil/water separator.
The dryer of Sino-Belarus freight II electric locomotive is composed of a drying tower and a control valve.
The control valve is used for controlling flow of air passing through the drying tower. The drying tower can
absorb or generate dry air by opening and closing the valve. Main technical parameters of the air dryer are
shown in the table 3.2, and the outline structure is shown in the Fig. 3.3.

TATIRASERAE RN R O, /K S ESEI R B 1E 2 BN T s
A B2 A, 1R ARSI T RIE R AR . @ AT I RMIIR, TR e Rl s A it
BRI 2R BTSN EERARSHCER 32 on, SHEEMIIE 3.3 fis.

Boznyxocymurens COe/IUHSCTCS K BBIXOZY OXJIaJUTEIIS KOMITpeccopa, 103311
MAaCIIOOTAEIUTENS/BoR0OTACHuTENS. OCYIIUTENb TPY30BOTO 3JIEKTPOBO3a KUTaCKO-Oenopycckord Moaenu 2
COCTOMT M3 OCYIIMTENBHOH KOJIOHHBI W YIPAaBISIOIIEro KiallaHa, NOCIeIHWH IpeAHa3HadaeTcs Ul
yIpaBJIEHUsI PAcX0JOM BO3IyXa, MPOXOALIEro uepe3 KoyoHHY. OCyInuTeNbHas KOJIOHHA MOXKET BCAChIBaTh
Wi 00pa3oBaTh CyXOM BO3AYX IIyTeM OTKPBITUS U 3aKpBITHS KianaHa. OCHOBHBIE TEXHHUECKUE MapaMeTphI

BO3/[yXOCYIIUTENS IPUBEICHBI B Ta0.3.2, KOHCTPYKIMS BHELIHET0 BUAA CM. puc.3.3.
Table 3.2 Main technical parameters of air dryer
K32 FATHRSLERARSH

Ta6:1.3.2 OcHOBHBIE TEXHHUECKHE MAPAMETPHI BO3AYXOCYIIUTENSI

Type LTZ 2.2S5-H/BS
e
Tun
t R A BEAUREE 40CLAR
Touka pochl Ha BBIXOZE Temrmeparypa BIyckHOTo Bo3ayxa Hike 40°C
i LR 7] 105 &2
MakcnManbHOE pabouee 10,5 TTa
JIaBJICHUC
Minimum working pressure
AR AR 3
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MunumaneHoe pabouee 31la
JIaBJICHUE
Maximum inlet temperature 60°C
R R
MaxkcumanbeHast
TeMIepaTypa BIYCKHOTO BO3AyXa
Environment  temperature
upper limit
FRHER FE L -
Bepxuuit npenen
TEMIIEPATyPbl OKpy’Karouien
Cpenbl
Environment  temperature
lower limit
SRHERFE T Lo
Hixanmii pezen i
TEeMITepaTypsl OKpYKaromien
cpebl
Circulation time 368+14s
PEIRI [H]
Bpewmst nuxia
Control Control equipment 110VDC
i Pl ¥4 110VDC
YnpasieHue Ynpasistomee o6opynosanue 110VDC
Controller Electronic
etalfe HL¥
Kontpomnep DJEeKTpOH
Weight About 80kg
HE Z] 80kg
Bec [Tpumepno 80kr

Fig. 3.3 Air dryer
3.3 A TR
Puc. 3.3 Bo3ayxocymurenb
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2.3 Main air reservoirs
B XUEL
I'naBHBIN MHEBMOLIMIIMHAP
The main air reservoirs are installed in the vehicle body, and are connected in a series connection mode.

SREL 2B R AR, PR e RV R H B By =8z .
['maBHBIA THEBMOIWIIMHIAP MOHTHUPYETCS B Ky30B€, JBa IJIaBHOTO ITHEBMOIWIHHIAPA COCIUHSIOTCS
MOCJIENOBATENILHBIM BBLIKIIIOYCHHEM.

Section III Main parts of brake
B=T HIRN EZEBHE

Paznen III OcHOBHBIE YacTH TOPMO3a

The brake mainly includes brake controller, train pipe control module, distribution valve module, BCU
(brake control unit), parking brake module, relay valve module, direct brake action module, and emergency
valve module, etc..

M ZHHL L E AR ZhiE s P ISR DR, BCU (HIZhizh] o). 52
BbR . AR ERHIENE R, R S RS A

TopMo03 B OCHOBHOM BKIIIOYACT B ceOS TOPMO3HOH KOHTPOIIIEP, MOAY/Ib YIIPAaBICHUS TPYOOIl 1MOe310B,
MOJYJIb pacrpenenurenbHoro kianana, BCU (6Gmok ympapieHHs TOPMO30M), TOPMO3HOW MOIYJTh OCTaHOBA,

MOJYIb PENEHHOTO KIIaraHa, MOAYIb MPSIMOTO TOPMOXKEHHSI, MOIYJb aBAPUIHOTO KJlalmana u T.JI..
3.1 Brake controller
H = H =7
Topmo3HOI KOHTpOJLIIEP
Electric parts of the free brake controller are utilized to control the train pipe control module under the

normal manipulation mode. The appearance of the brake controller is shown in the Fig. 3.4.

FEIEH IR ST i B S sha i & 5 j AU R m 9 R s e .l sh Pl 28 i A an
K 3.4 fiior.

IIpu HOpMaNBbHOM PEXUME OTEPALIUH, HIEKTPUUECKUE Y3IIbI aBTOMATHYECKOTO TOPMO3HOTO KOHTpOJIIepa
OCYIIECTBIISIFOT KOHTPOJIb MOAYJS yIpaBieHus TpyOoil moe3noB. BHEMHUN BHI TOPMO3HOTO KOHTPOJUIEpa

npuBeJeH Ha puc. 3.4.

Kl 3.4 il h 1% i 4
The automatic brake controller (big gate) has the following positions:
Hahflshizhlgs R A FIIALE:

ABTOMaTHYECKUIl TOPMO3HOI KOHTpOJUIEp (TVIaBHBIA TOPMO3) UMEET CIEIYIOIINE TOJIOKEHHS:

* Overcharge position (position I)
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o s (fLE D

* [Tostoxxenne nepeHanoHeHMs (ojokeHue 1)

* Operation position (position II)

- BHfr (FLE 1D

* [Tosmoxxenue sxcmTyatanuu (rmonoxenue 1)

* Neutral non air supplementing position (position III)

o FRALAKNALL (AZE TTD

* HeliTpansHoe nosiokenue 6e3 nutanus (mosoxenne I11)

* Neutral air supplementing position (position IV)

o PALANRAL (AL TV)

*HeiiTpasibHOE MOJIOKEHUE ¢ TUTaHHeM (TosiokeHue V)

* Slow decompression position (position VA)

< IEAL (FLE VA)

* [Tosto’keHHE MEJICHHOTO CHIDKEHUS JTABJICHUS (TToJIoxkeHrue VA)
* Quick decompression position (position V)

o PUREAL (BB V)

[TonoxxeHre OBICTPOTO CHUKECHUS TaBJICHUS (TTOJI0kKEeHHE V)
* Emergency position (position VI)

« B2hL (hE VD

 ABapwuiiHOe moJioxeHue (rmosioxxenue VI)

The direct brake controller (small gate) has the following positions:

HAEH s hEs O AN E

KoHTposep npsMoro TOpMOXKEHHS (MBI TOPMO3) UMEET CIICAYIOIIHE TIOTOKESHUS:

* Operation position (position II)

- BHfr (FLE 1D

* [Tonoxxenue sxcuTyatanuu (monoxenue 1)

* Initial brake position (position III)

o WIhIEhA (ALE 11D

* [Tostoxkernne HavaIbHOTO TOpMOXKeHHS (TIosTokeHMe 111)
* Second brake position (position IV)

< H2HIEh (A E V)

* [Tosto’keHHE BTOPUYHOTO TOPMOXKEHUS (TTosioxenue [V)
* Third brake position (position V)

< H3WEA (A E V)

* [Tosto’keHHE TPETHETO TOPMOXKEHUS (TTOJOKEeHHE V)

» Maximum brake position (position VI)

o AHIEHA (A E VD

* [Tosto’keHHEe MaKCHMaJIbHOTO TOpMOKeHUS (ronoxenue V1)
* Single release position

o RN

° O,Z[PIHO‘IHOC TIOJIOKCHUEC 3aMCIJICHUA

3.2 Train pipe control module

FIZEETHIRIR

Mogyns ynpasneHus TpyOoil moe3nos

The train pipe control module receives input signals from BCU (brake control unit), then the BP (train

22 - 11
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pipe) pressure signals are adjusted to further control releasing and braking of the locomotive. Train pipe
control module pneumatic principle is shown in the Fig. 3.5.

FIEE RN BCU (Rl o) SN E S, RRTHE BP BIEE) KAfES, i
Mz HINLZE G2 S il Bl . ) 28 B PR B S 3h SR B 1 3.5 o

Monynbs ynpaeineHus TpyOol mmoe3moB monydaeT BBOAHOH curHanm w3 BCU (Onok ympaBiieHUs
TOPMOKEHUEM ), TIOTOM PETYJIMPYET CUTHAN AaplieHusi BP (Tpy0a moe3moB), 4TOObI OCYIIECTBUTH yIIPaBIICHUE
OTIIyCKOM M TOPMOXXCHHEM JIOKOMOTHBA. [IHEBMATHUCCKUH MPHUHITUIT MOIYJS YIPaBICHUs TPYOOH IOe3/10B

TpUBEZACH Ha puc. 3.5.
D20 BP—Compact _

RE: 720

/A APPL 7[P 2 /B
! 2/A =] E 26 !
Al A2 o A2 um "vF‘/J ° PE
T -8|P¢ 22
| M .25 i
L A2 A4 A2 oo
. gt o g | || .
l[j 60 ETT TiC 29 M .24
5A - 7A [6A |2A [8A  [2A TATsA~ |H] Nw2s HL |HB l
| NW25 ) ( A0
| 58 78 |6B |48 |8B 98 108 118 |28 18
HB2 T A [Aaz [a0 Tz T “lex - TIRC - - - HE
- a &
"_@ ° 819 -
ER Kl
22768 P . E04
895 Not Knorr supply
T

Fig. 3.5 Train pipe control module pneumatic principle
3.5 BRI R R B SR B
Puc. 3.5 [THeBMaTHUECKHAN TIPUHITAIT MOIYJIS YTIPABJICHUS TPYOOH MOE310B

HB2 is an input port of the train pipe control module balancing air reservoir pre-control pressure, the
balancing air reservoir pre-control pressure is formed by valves D20.2\ D20.3\ D20.4 and controls the
pressure of the A port of the relay valve KRV; HB is the input port of the train pipe control module main air
pressure, the main air input pressure (HB port) of the relay valve KRV is controlled by solenoid valves
D20.20\ D20.21, pressure sensors D20.26\ D20.8 and pneumatic valves D20.22\ D20.23. The main air input
pressure is kept by the BCU to be consistent with the balancing air reservoir. Output pressure (HL port) of the
relay valve is the train pipe pressure and controlled by the solenoid valve D20.29 and the pneumatic valve
D20.27.

HB2 Jy 4] 4 A8 2 ] RS R 5 i IR P2 s 77 PR N 1, P49 GG 2 s 77 R I D20.2\ D20.3\ D20.4
FEFEE a6 T 4k KRV 1) A TR/ HB A 8 R HUE KUR TR, T4k KRV )
BRENET) (HB 1) HFZR D20.20\ D20.21. & /& /E&3% D20.26\ D20.8. 3} D20.22\ D20.23
BEATHEM], 2B XIS 7T B BCU 2 i (R [E AT XGEL T 5 — 8 4k idath 57 (HL 11D
B0 51 2255 I ) i FLRE I D20.29 RIS 3] 18 D20.27 455

HB2 sBnsercss oTBepcTHEM Ui BBOJA NABICHHS IIPEIBAPHTENHHOTO YIIPABICHUS YPABHUTEIHHBIM
pe3epByapoM  MOAYNS YNPaBICHUS TPyOOH IOE3I0B, MAaBICHHE IPEABAPUTEIBHOTO  YIPABICHUS
YpaBHUTEILHBIM pe3epByapoM oOpasyercs coBMecTHO KiamaHamu D20.2\ D20.3\ D204 u mortom
KOHTPOJNHMPYET AaBiieHWe oTBepcTHsi A peneitHoro kimanaHa KRV; HB sBmsercst otBepctnem st BBOAa

JABJICHUST OOIIEro BO3JyXa MOAYJS YIPAaBICHUS TPYOOH IMOE370B, BBOIUMOE JIaBJICHHE OOIIEro BO3IyXa
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(otBepctue HB) peneitnoro kianmana KRV koHTpoimpyeTcs 3leKTpoMarHuTHEIM KitanadnoMm D20.20\ D20.21,
naryrkoM naienust D20.26\ D20.8 u maeBMarnueckum aasieaneM D20.22\ D20.23, oHo ynpasnsercs BCU,
YTOOBI COXPaHUTh WICHTHYHOCTH JABJICHHUIO TPEABAPUTEIHHOTO YIPABJICHUS YPaBHUTEIHLHOTO pe3epByapa;
BBIBOJIIMOE JIABJICHUE pelieiiHoTo KiamaHa (otBepctue HL), T.e. maBieHue TpyObl MOe310B, KOHTPOIHPYETCS

AIEKTPOMAarHuTHEIM KinananoMm D20.29 u mueBMaTndeckum kiamanom D20.27.
3.3 Distribution valve module
Sy EC IR LR
Mogyns pacnpeaenuTeNsHOro KianaHa
To comply with the requirements of locomotive brake functions of the GOST standard system, Knorr

KAB distribution valve is arranged in the locomotive brake control system. The distribution valve module
mainly includes KAB valve (including two portions of L and H), 20L air reservoir, 3L air reservoir, and
pressure switch, etc.. The working principle of the KAB distribution valve is shown in the Fig. 3.6:

i AL GOST ArifEfk RALERIZN I RERIER, FENLA M2 R G BUE il /R A 7] KAB 701
], 7 FC T 1 S KAB 70 FCi CELEE T\H PANEB20 )\ 200 XL 3L KL, JE/IJF 5545 . KAB
3 e 10 A SR B LA 3.6:

B mensx coorBercTBHs TpeOoBaHUAM (YHKLIHMH TOpMO3a JIokoMOTHBa cuctembl ctanzapra ['OCT, B
CHUCTEME YIpaBJE€HUs TOPMOXKEHHEM JIOKOMOTHBA IPEAYCMOTPEH pachpeaenutenbHblii kmnanan KAB
xomnanuu KHoppa, Moayiab KOTOPOro B OCHOBHOM BKIIIOHaeT B cedd: pacmpenenuTenbHbli knanaHn KAB
(Bxirouast nBe yactu L\H), mHeBmoumnuuap 205, THEBMOIMIUHIAP 31, BBIKIIOYATENb OABICHUS U T.1..
[punuun paboTsl pacnpenenutensHoro knanana KAB npusenen Ha puc. 3.6:

The manipulation rod on the left side of the L portion of the distribution valve has three selection
positions, respectively the heavy load mode, the semi-load mode and the no-load mode. The manipulation rod
on the right side of the H portion of the distribution valve has two selection positions, respectively the
mountain mode and the plain mode.

SO L A TN IR T A =N IE RS, 7l B, R S A B, i H
AR BPFE D EEELLE, 2R, P R

Poruar ynpasnieHus Ha JIeBO CTOpOHE YacTH L pacmpenenuTebHOrO KilaaHa UMEeT TPU BBIOMPaeMOro
MIOJIOKEHUS, OTJEIIBHO — PEXKUM TSHKEION Harpy3KH, PeKUM IMOJIOBHHBI HATPY3KH U PEXKHUM XOJIOCTOrO XOJa,
pBlYar ympaeieHHUs Ha MpaBoil cTopoHe yacTh H pacmpenenuTenbHOro KiamaHa MMEET J1Ba BBIOMpPaeMOro

TOJIOXKCHUSA, OTACIIBHO — PEXUM T'OPbI, PEKHUM paBHUHBI.
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Fig. 3.6 Distribution valve module schematic diagram
K 3.6 7B AR i 2 &

Puc. 3.6 IlpuHiun Mogyns pacupeaesIuTeNIbHOIO KilanaHa
3.4 Brake control unit

FIEpIEHIR T
Briok ynpaBieHus: TOpMOKEHHEM
BCU (brake control unit) controls the train pipe control module, calculates pressure RE of the guide

chamber as per the brake command of the automatic brake controller, and then acquires the guide pressure
RE according to closed loop control of the control valve. In addition, relevant brake system data can be
downloaded and diagnosed through corresponding interfaces on the BCU. Its appearance is shown in the Fig.
3.7.

BCU | Zhiz i f.oc) XISt AT i), iR YE B 30| sz H] 45 16375 4, BCU it
BT EIET) RE, AR5 {2 6] 1 A A 2RI 5E T /570 RE. B4k, wlidid BCU ERIAESE
P2 DT A R ) B 2R e B N B2 . HAMB A 3.7,

BCU (6o ympaBieHHss TOPMOKEHHUEM) MPOBOIUT KOHTPOJIb MOIYNS YIpPAaBICHHS TPYOOW IMOE3/IO0B,
COITaCHO KOMaHJE TOPMOXKEHHSI aBTOMATHYECKOTO TOPMO3HOTO KoHTposuiepa, BCU paccuuTsiBaeT qaBicHUE
RE nanpapnsomedd kamepsl, MOTOM MONy4YaeT HYKHOE Hampasisroniee gaBieHne RE mo konTposro
3aMKHYTOTO KOJIbIIa KOHTPOJIBHOTO Kianana. Kpome Toro, MOXXHO IPOBECTH 3arpy3ka M JUarHOCTHKA TAHHBIX
COOTBETCTBYIOIIIUX TOPMO3HBIX CHCTEM IpH TIOMOIIM cBsizaHHOTO uHTep(eiica B BCU. BuemHwii Bun

TpuBeAcH Ha puc. 3.7

Fig. 3.7 Brake control unit outside view

Kl 3.7 HilshdE T s R
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Puc. 3.7 Bremnuii Bua 670Ka yrpaBlieHUs] TOPMOKEHUEM

3.5 Parking brake module

1S HUEI EHAR LR

TopMO3HOI MOZIYySIb OCTaHOBA

Application and releasing of spring cylinder parking brake are controlled by the bistable solenoid valve
B61. The valve can be controlled by electronic signals from the cab or can be directly subjected to parking
brake manually.

ST A5 TSR 30 0 e T D A XU A LR 1 B 1 Fs il 2% ) ] LA 52 WAL & L 115 Sl sl
LN 2 W T B0t s T8 s 4 2

[MpunoxkeHne ¥ OTIYCK TOPMOXKEHHSI OCTaHOBAa MPYKHHHOTO ITIUIMHApPA KOHTPOJIHPYIOTCS
AIEKTPOMArHUTHBIM KJIAMIAHOM C JABYMSI YCTOMUYMBBIMU COCTOSIHHSIMU B61. JlaHHBIN KiTariaH MOXeT MPHUHSITH
YIIPaBICHNE IEKTPOHHOTO CHUTHAIA OT KaOMHBI MAIIMHUCTA WU MPSIMO BPYYHYIO HIPHIIOKHUTH TOPMOXKCHHE
OCTaHOBA B JAHHBIH KJIaraH.

In case of parking brake application, pressure in the parking brake cylinder is 0 kPa. Parking brake and
normal brake cannot be applied simultaneously: if the pressure of the parking brake cylinder is 0 kPa and
normal brake is applied, the parking brake cylinder will reach the same pressure as the normal braking
through two one-way valves, and the braking force of corresponding parking brake will be reduced to avoid
damage to the brake cylinder.

U TSR B N AR IR, A5 TSR B A ) J0 0 OkPao 45 58U 2 A0 5 R il B0 AN B[Rt = 4 SR
SIS LI A3 79 OkPa I I ELFEAN 5 R 20, D005 s ) 50 4 e e X0 0 i g 7 il M o P A1l 30 [RT A
RO 75 DN IS R 5 TS ) 50 R 1) 8 700 k) DL JE S 45 AR 1) B o

[Tpy mpumoXeHNH TOPMOKEHHSI OCTAHOBA, NABJICHWE TOPMO3HOTO HWJIMHAPAa OCTaHOBA cocTarisieT 0
kl[la. TopmokeHHEe OCTaHOBAa M OOBIKHOBCHHOE TOPMOXKEHHE HE MOTYT OTHOBPEMEHHO OCYIIECTBHTHCS:
MIPIIOKEHO OOBIKHOBEHHOE TOPMOXKCHHUE TIPH TABJICHUH TOPMO3HOTO IITHHpa octanoBa 0 k[la, Topmo3Hoit
HWINHIP OCTaHOBAa OyIeT HANOJIHUTHCS JaBICHHEM, WIACHTHYHBIM OOBIKHOBEHHOMY TOPMOXKEHHIO MpPH
IIOMOIIH JIBYCTOPOHHETO ¥ OJZHOCTOPOHHETO KJamaHa, MPH 3TOM, TOPMO3HAs CHJIA COOTBETCTBYIOLICTO
TOPMOXXECHHUS OCTaHOBa OyJIeT yMEHBIIATHCS BO N30€KaHUE MTOBPEKACHISI TOPMO3HOTO IIMIIHHIPA.

The parking brake state can be observed from a parking brake indicator arranged on the outer portion of
the locomotive. Parking brake module principle is shown in the Fig. 3.8.

TR SRS AT LN SRR B 45 TR B R s 2 L8R o A5 TR SR B IR # N 18] 3.8 s .

TopMo3HOE TONIOKEHIE OCTaHOBA MOXKET HAOIONATHCS TPH ITOMOIIH TOPMO3HOTO yKa3aTelsl OCTaHOBA

BHE JJOKOMOTHBA. [[prHIIAIT MOy sl TOPMO3a OCTAHOBA MOKa3aHo puc. 3.8.
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Fig. 3.8 Parking brake module schematic diagram

B 3.8 {5 B B 2 1

Puc. 3.8 IIpunnunuanbpHas cxeMa TOPMO3HOIO MOYJIs OCTaHOBA

3.6 Relay valve module
4R R AR R

Monynb peneiHoro Kiamana

Sino-Belarus freight II electric locomotive adopts the bogie control mode, namely two relay valve

modules are arranged to respectively control brake cylinder pressure of two bogies. The working pressure of

the relay valve module is shown in the Fig. 3.9. CV1 is pre-control pressure of the relay valve EDU, R1 is the

main air input port of the relay valve, and C is the output pressure of the relay valve KRV.

Wi TRz 2 UMLK A g = R 5 B A rh 4 RIASEER 2 S s o1 R AN 1) 2R A s shRL 77, A4k
WA ) TAE R H#E LA 3.9, CV1 A 4%1® EDU I TdEE 77, R1 N4k KRV R XE AL, CH

Tk KRV (%0t s 77

s Tpy30BOTO SIIEKTPOBO3a KUTAMCKO-OETOPYCCKOH MOAETH 2 MPUMEHSAETCS PEXHUM YIPaBICHUS

IITAaTUBOM, T.€. IPEIYCMOTPEHBI [Ba MOXYNS pENeHHOro KiamaHa, OTACIbHO YIIPABIAIONINE AaBICHUEM

TOPMO3HOTO IMJIMHApa ABYX TEICKEK, NPUHIUI pabOTHl pelelHOoro KiamaHa mpuBeneH Ha puc. 3.9. CV1

NpeJICTaBIseT COOOM NaBJIeHWE MpeaBapUTENILHOIO ymhpaBieHus peneliHoro kianmana EDU, R1 — BBox

obmrero Bo3myxa peneitHoro kinanaHa KRV, C — BeixonHoe naBneHue peneitHoro kianana KRV.
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Fig. 3.9 Relay valve module schematic diagram
Kl 3.9 Hogk i b i 2
Puc.3.9 [IpuHOMIHaNIbHAS CXeMa MOAYJIS PEeHHOro KiarnaHa
3.7 Direct brake action module

BEiEHIERER

Monynb npsiIMOTO TOPMOKEHUS

The direct brake action module is controlled by a direct brake controller. The CV port of the B53 relay
valve KRV inputs pressure into the direct brake controller, the R port is a main air input port, the C port is the
output port of the direct brake action pipe, the CV port of the B55 relay valve KRV inputs pressure for direct
braking, the R port is the main air input port, and the C port is the output port of the brake cylinder. Its action
principle is shown in the Fig. 3.10

B BN E B B B R Sh s i 2845, BS3 Hh kIR KRV [ CV A B sh% i 48 1\ &
71, R ECARRERAL, C 9B E#EAIZhE A 4 1 B55 4K KRV [ CV N B3I
BINET), R EAEREAE, C HBIHsharidmt . HAERJEEE K 3.10

Momyib IpsSMOTr0 TOPMOXKCHHUST KOHTPOJIUPYETCS] KOHTPOJUIEPOM MPSIMOTO TOpMOXkeHwus, otBepctue CV
penelinoro kinanasa KRV B53 Brelpaxaer BBOOUMOE JAaBI€HHE KOHTpoOJUIEpa MPSMOrO TOPMOXKEHU,
otBepcTte R — BBOA 00miero Bo3ayxa, orBepctue C — BBIBOA TPYOBI IPSAMOTO TOPMOXKEHHUs; oTBepcTre CV
penelinoro kinanasa KRV B55 Belpaxaer BBoAUMOE AaBiIeHUE IIPU IPSIMOM TOPMOKEHHUH, OTBEpcTUE R —BBOX

o01ero Bo3ayxa, orBepcrue C —BbIBOJ B TOPMO3HOI nmuHAp. [IpuHnnn nelicTeus npuseneH Ha puc. 3.10

g

0
<556 B57
10 A3 t.i.z 910,
TS
853  _°
O B10 Al A3
I..T"'""‘-u.l
A2
B52/1
#19 #19 #19
3 :EDU -
EI'

Fig. 3.10 Direct brake action module schematic diagram
3.10 ELREHIEhE R R P
Puc. 3.10 IIpuHIunuanpHas cxeMa MOIYIIS IPSMOTO TOPMOXKEHUS
3.8 Emergency valve module
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& 2 MRIRIR
Monynp aBapHitHOTO KjiarnaHa
The emergency valve module is controlled by the BCU and can empty the train pipe directly. The HB is

main air input port, the HL is the train pipe input port, and the action principle is shown in the Fig. 3.11.
BRI BCU £, "W EEKIIEENT, HB AE XML, HL AFEEMmAL, HAE
FIREL LI 3.11.
Monynb aBapuitHOTO Kianana koHTponupyercs BCU, MoxeT npsMo onOpoXHATH TpyOy moesna, HB —

BBOJI 00111eTO BO3myxa, HL — BBOX TpyOBI MTO€3/1a, MPUHIIMIT ACHCTBUS MpUBeaeH Ha puc. 3.11.

E20

Fig. 3.11: Emergency valve module
K 3.1 BT

Puc. 3.11: Monynps aBapuitHOTO KIlaraHa

Section IV Brake system combined effect
FVH Hsh KRGk G 1EH
Paznen IV KommekcHoe neficTBHE TOPMO3HOM CUCTEMBI
4.1 Overview

Bk

OO011HE TTON0KEHUSA

The effects of the brake system are divided into automatic brake, direct brake, parking brake, and
deadhead, etc.

s R G R atE KRBT oy Bshilsh . BEEHIE0 . AFHI50. Tk mhEsE.

KommiekcHoe neiicTBHE TOPMO3HOM CHCTEMBI paseiisieTcsi Ha aBTOMaTHYECKOE TOPMOXKCHHE, MPSIMOe
TOPMOXXECHHUE, TOPMOXKEHHE OCTAHOBA U OTIa4a B XOJIIOAHOM COCTOSIHHUH H T.1I..
4.2 Automatic brake

Bzl 3]

ABTOMaTHYECKOE TOPMOKECHUE

The electric portion of the automatic brake controller generates signals required by the train pipe control
module through the BCU. The BCU receives the control signals from the controller hardware, and pressure in
the guide cavity changes as per the gears of the controller.

[ Bl 342 ) & ) F AR 8 I BCU AR il ) 51 4 g A il BEH T 0 75 145 %5 . BCU A% A
PR RIE S, TS S Y A AR A ] s A 2 38

DnexTprudecKast YacTb aBTOMaTHYE€CKOT0 TOPMO3HOTO KOHTpoIIIepa oOpasyeT curHai mpu nomouy BCU,
HEOOXOAUMBIH JJI1 KOHTPOJIL MOAYMS yrpasieHus Tpyooil moezaoB. BCU mnosiydaer curHan ynpaBlieHHUs U3
anmapaTtHoro obecreueHus] KOHTpOoJUIepa, a JaBleHHe B HAMpPaBIIAIOUICH MOJIOCTH M3MEHSETCS IO Mepenade

KOHTpOJIJIEpA.
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4.3 Direct brake
B HEhE)
[Ipsimoe TopMokeHne
Direct brake is the control of directly supplying air to the bogie brake cylinder. It is mainly used under

single driving of the locomotive (such as shunting) and reconnection.

B Bl A — b B 7 1) AR S R P . R T LA A R (i 4Em ) e BRI
.

[IpsiMoe TOpMOXKEHHE pacCUMTAaHO Ha YIpaBleHHE, KOTOpOe NMpsAMO cHa(KaeT TOPMO3HOHM IMIMHID
TEJIeKKH BO3LyXOM. B 0CHOBHOM mnpenHazHa4aeTcst A1t OTAEIEHOTO BOXKJICHHUS JIOKOMOTHBA (HApHMeED, TIPH
MaHEBPHUPOBAHHH) U MPH CIIAPUBAHHH.

4.4 Parking brake

(B G

TopMorkeHne ocraHoBa

Parking brake adopts the spring application/pressure release type and is controlled by the bistable valve
B61. The valve can be driven by electric signals from the cab or driven by manual operation of the valve
body.

5 T 2 S e i/ s R, FSURRAS 1R BO1 #5) o b IR mT LA b >k H =L 1 B SUE 5 3K 30,
BRI R0 A B 1) T B R 5D

TopMoXXeHHE OCTaHOBA pAcCUMTaHO HA THUN TNPWIOKEHHS NPYXKUHOW/MAICHHUS JAaBICHUS,
KOHTPOJINPYETCS KJIalaHOM C IByMsI YCTOMUMBBIMHU cOoCcTOSTHUSIMU B61. JlaHHBIN KilanaH MOXET MPUBOAUTHCS
JNEKTPUUECKUM CHTHAJIOM OT KaOWHBI MAIIMHUCTA, WIN MPUBOIMTHCS PY4YHOH omepanueil COOCTBEHHOTO
KJIaraHa.

In case of parking brake application, pressure in the parking brake cylinder is 0 kPa. Parking brake and
normal brake cannot be applied simultaneously: if the pressure of the parking brake cylinder is 0 kPa and
normal brake is applied, the parking brake cylinder will reach the same pressure as the normal braking
through two check valves, and the braking force relevant to the parking portion will be reduced to avoid
damage to calipers of the brake cylinder.

4t s O B, A5G B SR R 7108 0 kPao S BE RISt s Jcil sh A F sl o SR 45
TR SEL A 5 7379 0 kPa, &5 HI Sl s o, D] 452 T sl A 368 1 001 b ] i e 7 3 42 55 T Al
SR Sy, BT8R 7 R I 3h o el ey, DA St R i sl UL R 4

ITpu npuioKeHUH TOPMOXKEHHs OCTAHOBA, JABIICHHE B TOPMO3HOM LIMJIMHJpPE OCTaHOBa cocrasiser 0
k[la. TopmokeHHe OcCTaHOBa M OOBIKHOBEHHOE TOPMOXKEHHE HE MOTYT OJHOBPEMEHHO OCYLIECTBHTHCS:
IPUIIOKEHO OOBIKHOBEHHOE TOPMOXEHHUE NPH JaBJICHUH TOPMO3HOTO IMIHHIpa octaHoBa 0 k[la, TopmMo3HOit
OUJIMHAP OCTaHOBa 6y,11€T HAIIOJIHUTBCA AaBJICHUCM, HJICHTUYHBIM O6I)IKHOBGHHOMy TOPMOKCHHUIO IIPpU
HIOMOIIM JIBYCTOPOHHETO 00paTHOro KjamaHa, IIPU ATOM, TOPMO3HAs CHIIA, CBS3aHHAs C YacThIO OCTAHOBA,
OyZeT yMEHbIIaThCsl BO M30ekKaHne KannOpa TOPMO3HOTO IIUITHUHIIPA.

Pressure of the parking brake loop can be checked by the pressure switch or the pressure testing point.

ST B ] s 70T e s 70 0T SR s i R AT ARG A

I[aBHeHI/Ie KOHTYpa TOPMOKCHH OCTAaHOBA MOXKET MPOBECPUTHCS IO BBIKIIHOUATCIIIO JABJICHUA WM TOYKE
NU3MCPCHUA NaBJICHUA.

The status of the parking brake can be checked from the outside of the locomotive through the parking
brake indicator.

MHLZE S AT 38 345 T3 Bl 45 75 2% 2 7 15 TSR B IR 100

CocrosiHne TOPMO3a OCTaHOBA MOXKET HAONIIONAaThCsl U3 BHELIHEH YacTH JOKOMOTHBA C HCIOJIb30BaHUEM
TOPMO3HOT'O yKa3areJisi OCTaHOBA.

If the parking brake has faults, the parking brake can be isolated through the cock.
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AR SR A TR B R, P E T AT R
ITpn HEMCTIPAaBHOCTH TOPMOKEHHSI OCTAHOBA, MOKHO H30JIMPOBATH IPH MOMOIIIX KpaHa
4.5 Direct brake action pipe control
EESIEREES
YpasneHue TpyOoil mpsIMOro TOPMOKEHUS
When multiple locomotives are connected, the direct brake action pipe is adopted to achieve the effect

that the guide locomotive can directly control the brake cylinder of the trailered locomotive.

ML, KR BRI SR T A SR SEDLHT S L% 5 EEL 2R i Zhil i) LR 2 .

[Tpu mpuIenie MHOTOYHCIICHHBIX JIOKOMOTHUBOB, OYIET HCIONB30BaTh TPYOy MPSIMOTO TOPMOMEHUS LIS
OCYIIECTBICHUS MPSAMOTO KOHTPOJIS TOPMO3HOTO IMJIMHIpA 3aJHEr0 MPHIIEITHOTO JIOKOMOTHBA MEPEIHUM
HAIPABJISIOIIUM JIOKOMOTHBOM.

The brake requests (direct brake and emergency brake) from the guide locomotive are all achieved
through the direct brake action pipe.

K H AT SHLERHIZIE R (EHEGI SR 23 Byl B sh i e sLBl

IIpockba o TopMOkeHUH (TpsAMOE H aBapuUilHOE TOPMOXKEHHE), MOJIY4YeHHas OT TEepPEeIHEro
HAIPABJLIONIETO JIOKOMOTHUBA, JTOJKHA OCYIIECTBUTHCS MPH OMOIIU TPYOBI MPSMOTO TOPMOXKCHUSL.

4.6 Deadhead

Fo K [EliE

OTnaga B XONOJHOM COCTOSTHAN

When the driving power supply is cut off, the locomotive can conduct deadhead as a single wagon, and
the B01.Z25 cock must be closed manually during deadhead. During locomotive deadhead, the maximum
pressure of the brake cylinder depends on the selection position of the handle of the distribution valve.

IBRIRAN YIS, HL4 ARy B — A B e b AT Jo K mlik, RIS, B01.225 ZE[ TN Tk M. #L
FETCKIBIAI , B B R s g Bk T 73 e IR T e B o B

ITpu OTKIIFOYCHUH MCTOYHHMKA MUTAHUS MPHUBOMA, KAK OMUHOYHBIN TPYy30BOM MOE3II, IOKOMOTHB MOXKET
OCYHIECTBUTh OTAa4y B XOJIOMHOM COCTOSHUM, Mpu oTaade, kpaH B01.Z25 o006s3aTenbHO HCKYCCTBEHHO
3akpbiBaeTcs. [Ipu oTmaue B XOJOAHOM COCTOSHHUH JIOKOMOTHBA, MaKCHMaJbHOE JaBJICHHE TOPMO3HOTO

[WIMHPA 3aBUCHUT OT BRIOPAHHOTO TIOJIOKEHUSI PYKOATKH PAaCIpeeTUTEILHOTO KilanaHa.

Section V Control system pipeline
FHT KHREER

Pa3znen V Tpy0OorpoBoj cUCTEMBI yIIPABICHHUS

The control system pipeline is consisted of auxiliary air compressor, auxiliary dryer, auxiliary air
reservoir, one-way valve and the connecting pipelines. The control system pipeline has the following
functions: before raising the pantograph, the auxiliary air compressor could provide the compressed air for
the pantograph and the main circuit breaker; during the dropping of the pantograph, the control air reservoir
will store the compressed air used to raise the pantograph and close the main circuit breaker next time.

PE RGUE R A B S SR AL AE T R A . HENGL . B R S OB B A R P R
GUEHEA TIIThEE: EHETH ST, mAHBRgE LR Bt 52 H 5 AN T B AR P AR R4 SR RN
JECEIN R YA B RGELORAF IR 48 23, AR T IO 5 AP & IR s

TpyOonpoBOABI CHCTEMBI YNpPaBICHUS JOKOMOTHBOM COCTOST M3 BCIIOMOTAaTENbHOIO BO3IYLIHOTO
KOMITIpECcopa, BCIOMOTAaTeIbHOTO OCYLIMTENs, BCIOMOTaTeIbHOTO MHEBMOIMIMHIPA, OIXHOCTOPOHHETO
KJIallaHa U WX COeJUHUTENBHBIX TPyOOHpoBoaoB. TpyOONpoOBON CUCTEMBI YHPABICHUS UMEET CIIeIYIOIIUe

(yHKIHU: TIepe]] TTOIbEMOM IaHTOTpada JIOKOMOTHBA, BCIIOMOTATENbHBIN KOMIIPECCOP MPEACTABIISACT CKATHIH
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BO3/IyX, HEOOXOMMMBIM Ui maHtorpadga W IIIaBHOTO BBIKIIOYATEIIS; TIPH pa3MEHICHHH JIOKOMOTHBA,
HCTIONIB3YETCSI BCIIOMOTATEIbHBIA ITHEBMOIWIIMHIP B LEJSIX XPAaHEHHUs C)KaTOTO BO3AyXa, MPEIHA3HAYCHHOTO
IUTS TIOTbeMa MaHTorpada v 3aMBIKaHNS IIIABHOTO BBRIKJIIOYATENS B CICAYIOMINI pas.

The auxiliary air compressor is driven by the direct current motor powered by the storage battery. The
main technical parameters are as follows:

B AL & R A R R B LR, REERARSH AT

BcenomorartenbHbI  BO3AYIIHBIH KOMIIPECCOP TPHBOTUTCS 3JIEKTPOABUTATENEM ITOCTOSHHOTO TOKa,
MUTAIONIAMCS OT aKKyMYJATOPa, OCHOBHBIC TEXHHUECKUE MTapaMeTpPhI TPUBEACHBI HIKE:

Rated working pressure: DC110V;

WiE TAFHE: DC110V;

HomunanbHoe pabouee Hanpspkerue: DC110V;

Rated power: 800W=7%;

BUEDIE: 800W+7%:

Howmunaneaas momHoCcTh: 800BT7%;

Rated displacement: 64L/min+7%.

BUEHFE: 64L/mint7%.

HomunanbHeli mutpaxk: 64L/mMua+7%.

Section VI Auxiliary system pipeline
FERT BWHARKZER

Paznen VI TpyOGonpoBoj BCIIOMOTATEIbHOU CUCTEMBI

The locomotive auxiliary system pipeline is equipped to improve the operating conditions and ensure the
operation security of the train. It is composed of the sanding system pipeline, wheel-rail lubrication controller
pipeline and whistle pipeline.
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TpyOGonpoBoa BCIIOMOraTeNbHON CHCTEMbl JIOKOMOTHBa MPEAYCMOTPEH JUIS YAy4YLICHHS YCIOBHIA
paboThl TOKOMOTHBA U 00ecIIeueH!sT Oe30MMacHON IKCILTyaTaluy JJokoMoTiuBa. OH COCTOHUT M3 TPyOOmpoBoIa
CHCTEMBI II€CKOIOJa4d, TPyOOIPOBOJAa CMa304yHOIO YCTPOICTBa Kolieca C pelbcaMu U TpyOOmpoBoja
TU(OHA.

The sanding system pipeline of each locomotive is composed of 8 sand boxes, 8 sanders and solenoid
valves controlling working of the sand boxes and the sanders.
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TpyOonpoBoA CHUCTEMBI TECKOOJa4Yd KaKIOTO JOKOMOTHBA COCTOMT W3 8 SIMKOB JUIs HecKa, 8
MECOYHHUI] U ANIEKTPOMArHUTHOI'O KJallaHa, YIPaBiIsoIIero ero paboTou.

The solenoid valve and the controller of the wheel-rail lubrication controller pipeline are mounted inside
of the car; while the spray nozzle and grease tank are mounted on the bogie.
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TpyOGonpoBoa cMa304HOTO YCTPOMCTBA KOJEC C PEIbCAMH COCTOMT M3 AJIEKTPOMATHUTHOIO KJaraHa H
KOHTpPOJLIEpa, KOTOphIE MPEyCMaTPHBAIOTCS B BAarOHE; COILJIa M Pe3epBYyaphbl JUIS )KUPa U T.J. PEAYCMOTPEHBI
B TEJICKKE.

The whistle and fog whistle are arranged respectively on the left side and right side of the locomotive
cab top cover; the driver's desk is provided with control button for whistle and fog whistle and spare whistle
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button; under the foot of the driver, there is the foot switch for controlling the whistle.
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Ha neBoit u mpaBoii CTOpOHAX KPBINIKM KaOWHBI MAIIMHKCTA JOKOMOTHBA OTAEIBHO MPEAYyCMOTPEHBI
I'YIOK M TYMaHHBIA CBHCTOK, B IyJIBTE YIIPaBICHHUS KaOWHBI MAIIMHHCTA MPEAYCMOTPEHA PyYHAs KHOIIKA,

yIIpaBisromas paboToi Tyaka, o HOroi MaIlMHNCTA MPEAYCMOTPEH HOKHOW BBIKITIOUATEIh, YIPABILTIOMIN
TYMaHHbBIM CBHCTKOM.
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