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Pneumatic System

Text 1
Rir Resource System

The composition of SS4c locomotive compressed air system is shown in fig 6-1. It supplies
clean, dry and stable compressed air for locomotives and trains to ensure the necessary compressed
air for the train braking, air spring and so on. When it works properly, it supplies compressed air
by a compressor sets 43. The compressed air enters air dryer 49 through check valve 47 and the

purified dry compressed air is stored for future use in main reservoirs 91 and 92.
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Fig 6-1 Compressed Air Pip System

43—air compressor; 49—air dryer; 45—high voltage safety valve; 247Y V—air release electro-pneumatic valve for air release;
47—check valve; 110,111,112,113-cutting valve; 91,92—main reservoir; 63,64—angle cock; 5S0—backflow check valve;

517KF—pressure controller; 163~166—water drain valve



The air pressure in the main reservoir is controlled between 750~900 kPa by pressure
controller 517 KF.

High voltage safety valves 45 is for limiting the highest pressure of compressed air in main
reservoir and their set valve is 950 kPa. Check valves are for cutting the backflow of the
compressed air in the main reservoir. Electro-pneumatic valve for air releasing 247YV is to

ensure the no-load start of compressor.
Meanwhile, compressed air of 750 ~ 900 kPa is supplied for locomotives through the main

air pipe at the end of locomotives. In order to prevent air resource in the whole reservoir from
losing great when coupler breaking, there is a backflow check valve 50 between reservoirs 91
and 92. Even if coupler is breaking and the whole air pipe exhausts air directly, compressed air
in reservoir 92 can be exhausted out to atmosphere slowly through the small backflow hole of
radius 6 mm in the backflow check valve 50. In this case, compressed air in reservoir 92 can

ensure the need for on emergency stop.
compressed [kam'prest] adj. #EZE ; B
reservoir ['rezavwa: ()] n. KFE ; &Kt
backflow ['baekflou] n. B ; ¥R

exhaust [ig'zost] ve. HFHH ; R ; EREHIR ; AIEREKR

vi. BEX
n. B BS FRRE

valve [vaelv] n. i ; EZ=E ; 7&I]

emergency [i'ma:dzansi] n. B2ER ; REEH ; FENZ
adi. B2H ; AN

prevent [pri'vent] v¢. B , ByiE ; PRIE

vi. 1h%§ , It



air dryer ZESTIEER
pressure controller & 713 &l 2%
electro-pneumatic valve EBZ° &

cutting valve ZE|[]

check valve LE[E]I®

water drain valve BE/KZE[]
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1. High voltage safety valves 45 are for limiting the highest pressure of compressed air in main
reservoir and their set valve is 950 kPa. Check valves are for cutting the backflow of the
compressed air in the main reservoir. Electro-pneumatic valve for air releasing 247YV is to

ensure the no-load start of compressor.

BEZSERRHAEXNEANZERE , REE 950 kPa, Lk B # FKMHE 1E = XEL R/ E

BESER , BHEZRARBREBNZHE3.

. Even if coupler is breaking and the whole air pipe exhausts air directly, compressed air in
reservoir 92 can be exhausted out to atmosphere slowly through the small backflow hole of
radius 6 mm in the backflow check valve 50. In this case, compressed air in reservoir 92 can

ensure the need for on emergency stop.
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evenif BIfE , YR , RE , BA. Hl :

Even if we have achieved great success in our work, we should not be conceited.
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Teet 2
Control Pipe System

Pneumatic air pipe system, such as pantograph, main circuit breaker, high voltage
changeover switch and electro-pneumatic contactor, etc. belongs to control pipe system. It
supplies sufficient compressed air which the above mentioned devices need to ensure the proper
operation of locomotive.

The composition of SS4g locomotive control pipe system shown in fig 6-2. It can be divided

into 3 working conditions according to its effect:
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1Y V—electro-pneumatic valve; 102—Control reservoir; 106, 107 , 108—Check valve; 168,140~146—Cutting cock;

Fig 6-2 Control Pipe System

51, 52—Pressure regulation valve; 105—Auxiliary reservoir; 6—Double needle pressure meter;

96—Auxiliary compressor; 207—Water dividing and air filtering machine

(1) Air supply of the main air reservoir during normal operation

During normal operation, the main reservoir feeds the control system.

The control reservoir 102 is set to stabilize the air pressure in control system if pressure
fluctuates when the main circuit breaker switches on/off. Before stopping the locomotive, air
pressure in control reservoir should be inflated to more than 900 kPa and then close the cock 97,
for future use of raising pantograph and turning on switch.

Every time before crew start off the train, they should open the water exhaust cock 168 of
reservoir in the main circuit breaker in order to drain out the water in reservoir to ensure the
operation safety of the main circuit breaker.

(2) Air supply of control air reservoir after depot stop

Air supply of control reservoir after depot stop is lower than 450 kPa and the stored air



pressure in control reservoir 102 is higher than 700 kPa before it’s put into a new operation.
Cock 97 can be opened to raise pantograph and turn on switch directly. While raising pantograph
and turning on switch, the air pressure in control reservoir will drop greatly. So, the main
compressor must be inflated immediately to restore the normal working conditions under which
air is supplied by the main reservoir.

(3) Air supply of auxiliary compressor after depot stop

When locomotive will run into operation again after a long time of stop, if the air pressure
in the main reservoir is lower than 450 kPa and that stored in control reservoir 102 is lower than
450 kPa, only the auxiliary compressor set can be started to inflate air.

In order to shorten inflation time of the auxiliary compressor 96, the cock 97 should be
closed to cut control reservoir 102 before starting auxiliary compressor. When the pressure in
auxiliary reservoir 105 is higher than 600 kPa, while the pantograph can be raised and are
turning on switches, and the main compressor set should be started at once for inflation to
restore normal working conditions under which air is supplied by the main reservoir. Don’t stop
the operation of auxiliary compressor until the pressure in the main reservoir is higher than
450 kPa, to ensure the reliability of the operation of raising pantograph and turning on switches.
The pressure can be indicated by the double needle pressure meter 6 which is set in
electro-pneumatic braking cabinet.

The set of auxiliary reservoir 105 has two such effects: on one hand, to stabilize and store
compressed air; on the other hand, to cool the compressed air produced by auxiliary compressor,
so every time after using the auxiliary compressor, water drainage cock 169 under auxiliary

reservoir should be opened to drain out the water.

pantograph ['paentagreef] n. 85

contactor ['kontaekta] n. FF3x ; ERIEARES

reservoir ['rezavwa: ()] n. KEE ; &K

inflation [in'fleif(e)n] n. BZAK ; BHEK ; T3 ; BT A
compressor [kam'presa] n. W ; EHEW

changeover switch ¥R FF %



control pipe system JEHEER RS
compressed air FEAZESR

air reservoir  XUEL

electro-pneumatic braking 8 Z= 3 &

water drainage cock BEKZE (]

/572,

1. While raising pantograph and turning on switch, the air pressure in control reservoir will drop
greatly, so the main compressor must be inflated immediately to restore the normal working

conditions under which air is supplied by the main reservoir.

ZHSEEE , BRARERESSRE TR, AT, NYBEERNATR , RRIXE

EEEZETIN , BEKEHA

2. When locomotive will run into operation again after a long time of stop, if the air pressure in
the main reservoir is lower than 450 kPa and that stored in control reservoir 102 is lower than

450 kPa, only the auxiliary compressor set can be started to inflate air.

NEEEHRBREK—BRIAERLE , BIXEAGRAN , R EXE R X E R tEmE 8T E0
e D ESEMERIEIIEE S 450 kPa , TIRHIXEL 102 REFEREKRTF 450 kPa , NE

EE B ESIATR

Text 3

Ruxiliary Pipe System

Auxiliary pipe system in SS4c locomotive is mainly composed of sander, air horn, wiper



and its auxiliary pipes , as the fig 6-3 shows. The air of auxiliary equipment is directly supplied

by main reservoir. When some equipment has malfunction or needs repair, its corresponding air
supply cock can be closed to cut off air supply.

In order to increase the adhesion between rails, sanding equipment is set in SSig
locomotives. Its four sand boxes are placed in side sill of the bogies. Each box has a volume of
100 L. The sanding equipment can not only accept the control by driver, but also co-operate with
brake, anti-slide and broken coupler protection device. The pedal switch 35SA set under the

driver’s desk can directly control the sand valve at its end.

Fig 6-3 Auxiliary Pipe System

There are three air horns at the top of SS4g locomotive’s driver cab: one is forward high
pitch speaker 27; one is backward high pitch speaker 29; the other is forward low pitch speaker
31. They are controlled by manual horn control valve 13 and 15 on the main and
assistant-driver’s desks and pedal switch 33SA under the driver’s desk. When the control valve
13 on the main driver’s desk is pushed forward, the forward high pitch speaker 27 will make
noise; when backward, the backward high pitch speaker 29 will make noise. When the manual
control valve 15 on the assistant-driver’s desk is pushed forward, the forward high pitch speaker
27 will make noise; when backward, the forward low pitch speaker 31 will make noise.

If pedal switch 33SA is used, electro-pneumatic valve 17YV will be electrified, the total air
will directly enter forward low pitch speaker and make noise.

There are wipers on the forward windows, and the wipers is divided into the left side and



right side. The right windscreen wiper is on the side of driver; the left windscreen wiper is on the
side of assistant driver. The control valve which is mounted on the drivers desk is used to switch

on and off wipers.

sander ['seenda] n. AL ; #MDH
wiper ['waipa] n. B Z¥ ; Bk
malfunction [mael'fan(k)f(e)n] vi. KEMWE ; Ti/ER
n. W& KRR ;K&

pedal ['ped(®)l] vi. BREEIR ; BE

n. BIR ; HEF
manual ['maenjo(d)l] adj. FIH ; &KHH

n. ¥, B

windscreen ['win(d)skri: n] n. S X IKIE
airhorn <& ; HFH
pedal switch B R FF %

assistant driver El T4,
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1. Auxiliary pipe system in SS4g locomotive is mainly composed of sander, air horn, wiper and

its auxiliary pipes.

SS.MBEENNENRFEERRSHHYE XKW, BIRB[NENNRHEBERARK,



2. The sanding equipment can not only accept the control by driver, but also co-operate with

brake, anti-slide and broken coupler protection device.

BYREFANZANES L MAGEREHIY , BFERBITRTGRFEERESERM.

“not only ...but also...” , “F{E...... mA...... %o

Ereredze
1. Answer the following questions according to the passage.

(1) According to its effect , how many working conditions can be divided of the SS4c locomotive

control pipe system ?

(2) What’s the air pressure in the main reservoir?

(3) Please describe the work path of the main reservoir under normal conditions.

2. Translate the following sentences into English.

(1) NEEKE , EFRAEAN , MREKERRERMRNEE T MRS SR

EREIEE AN 450 kPa , TIEFHIXEL 102 BiEFEXE X F 700 kPao

(2) BRERWBERNGE , MITFHBIKE T 77 HEKZETHERR K,

(3) RERENBHNEMIEREES, TR, RENESEZS , BRI EHZHMNZE

SHESHEREBNERZES.







