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Note

This leafiet forms part of a sét which also includes :

Leaflet 520  : Wagens, coaches and vans - drawgeéar

Leaflet 526-1 : Wagons.- Buffers with a stroke of 105 nim

Leafler 526-2 : Wagons - Butfers with astroke of 75 mm

Leaflet b40  : Brakes - Air brakes for freight and passenger trains

Leaflet 5471-00: Brakes - Regulations cancerning manufacture of the diffe-
rent brake parts (1}

Leaflet 54103 : Brakes - Regulations concerning manufacture of the diffe-
rent brake parts - Driver's brake valve

Leaflet 541-5 : Brakes - Electropneumatic brakes for passenger trains and
freight trains

Leafler 543  : Biakes - Regulations rélative 1o the equipmient and use of
vehicles

Leaflet 544-1. | Brakes - Braking power
Leafletbd6  : Brakes - High pawer brakes for passenger irains

Leafler b71-1 :Standard wagons - Ordinary two-axle wagons - Characte-
FiStics

Leaflet 571-2 : Standard ‘wagons - Ordinary bogie wagons - Characteristics

(1) Leaflet 541-00 isin course of praparatien and will replace Leallet 549-1.
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0 - Genéral

This leaflet contains programmes for implementation of the tests which
new air. brakes are required to undergo before they can be accepted for use
in international traffic. These tests are intended to confirm that the condi-
tions of Leatlet 540 have beeh meét,

The UIC Sub-Committee for Braking is autherised to arrange for any further
checks.and tests which may be necessary outside the scope of this leaflat.

The leaflet defines the scope of the test report required under point 3 of
Leaflet 540, together with the scope of the tests undertaken for presentation
puFpOSes.

The railway presenting a new air brake for acceptance shall provide all loco-
motives, trailing vehicles and other equipment necessary for the presentation
of this brake.

Acceptance for use in international traffic, of supplementary equipment
belonging 1o a new air brake, suchas :

— guick-reléase valves,

= automatic control equipment for the “empty/load’” changéover,
= autamatically variabte ioad braking equipment,

— brake pipe emptying accelerators,

is governed by the provisions of Leaflet 541.00.

Seq leafletr 546 for high power brakes (R brakes).

1 - Arrangements for carrying cuf tests
1.1 - Staff

The railway presenting the brake shall provide an engineer to supervise the
Tests, together with the staff necessary for -their performance and for driving
the trains.

The Sub-Committee for Braking shall appoint staff to monitor and supervise
the tests undertaken on the train, on the locomotive and in the recording
cars. The staff shall be selected from member railways of the Sub-Committee,
with the exception of the railway presenting the brake for acceptance.
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1.2 - Measurements undertaken

Measurenents must be undertaken for all tests.

The Sub-Committée for Braking shall specify on which vehicles in the train

the following measurements are to be made :

— pressure in the main brake pipe ;

— at least three pressures within the main brake capacities;

— decelerations (seé-also point 4.1.1) with a view to detecting longitudinal
reactions. These measuraments are also:made during the running tests.

The measurements ust be undertaken gt the front and rear of the 1est
train at least and on the vehicles immediately preceding and fotlowing the
recording car.

The-values measired misst be transmitted without any. undue time lag 10
the recording car-.

The equipment in the recording car shall include, in particular

a) recarding equipment with continuous timesynchronised. paper ‘feed,
providing an indication of the time.and simultaneous recording of :

— marks correspanding to aperations of the driver's control valve to-apply
and release the brakes,

— 1 special mark for the locomotive and for the recording car,

— the values measured in’ the vehicles specified by the Sub-Committee for
Braking,

— train speed as measured in the recording car,

— tracks reference points at intervals of 100 m.

It musi be possiblé to insert reference ‘marks simultarieously on all diagrams
produced so that an exact comparison can be made at any given time between
the recordings made.

The papér feed mechanism linked to the test equipment in'the recording car
must be selected with a view to providing good data legibility.

Other methods may. also be used for the recording of measurements made
and must provide diagrams: of an equivalent standard immediately -after the
tes1s have been carried out.

b easily visible equipmant to display the values recorded and/or the following
braking conditions :

— pressurée gauges showing pressures in the main brake pipe-at any given time
or, where applicable, in the main reservoir pipe, the pressures being shown
tor -a number of brake capacities of the recording car and, at The same
time; for a number of brake capacities ol the vehicles immediately pre-
ceding and fellowing the recording ¢ar,

— speed-indicators,

— mieasiiring equipment to record braking distances.
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c] eguipmernt enabling propagation time to be messured,
d) falling-ball accelerometer conforming to Appendix 3,
e} telephone link with the locomotive and other observation points.

During the stationary tests, it must also be possible for the pressures in the
miain brake pipe, in the brake cylinder and in two cther capacities of the
brake submitted, together with the “brake applied’” and ‘'brake released”
indications, to be recorded on two additional ‘vehicles specified by the Sub-
Committee for Braking. All vehicles must be suitably prepared for this pur-
pose.

It must be: possible, by means of a modified driver's control valve ar other
variable control device, to create a temporary and limited overcharge in the
train and subsequently reduce this. The ‘control deviee must enable a -mini-
mum filling pressure of 7 bars at the front of the train to be lowered 1o
5.2 bars within 1 second and subsequently restored to the rated pressure.

in order to carry out the tests on individual vehicles, a portable control unit
will be necessary and wil incorporate a variable pressure driver’s controf
valve with a neutral setting. It must be possible 1o produce clearly defined
leakages which must-oecur when the: control valve is in the neutral position.

It must be possible to measure the forces applied to the brake blocks of
individual vehicles when these are stationary.

1.3 - Test procedure {presentation tests)

All handling/manipulation of the distributor units ‘on vehicles under test is
prohibited during the course of the presentation. The Sub-Committee for
Braking reserves the right to prescribe appropriate safety measures.

Each hauled vehicle in the test formation will be numbered .on both sides
from 1 onwatds, from front to rear of train. Members of the Sub-Commiittee
will be provided with a diagram showing all possible formations of the test
train. This diagram must show !

- the serial numbers of the hauled vehiclas,
— the UIC marking,
— the load,

— the marks used to identify the points at which the train is split to-make up
formations of differing lengths when the stationary tests are carried out,

—~ the total length of the trains formed and their main brake pipes, excluding
hranch pipes.
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Ualess authorized by the Sub-Committee for Braking, all non:programmed
maodifications to the test wain -and -ail interference with the vehicles; are
prohibited.

Before commencing the tests;, the Sub-Commitice for Braking shall satisfy
itself that :

— theformation-of thetest train is.correct,

— the locomotive Is:in a suitable condition as regards the driver's control
valve, the compressorand pneumatic pipes, including air-tightnass,

— the ransmission eguipment relaying the: values measured ‘and ‘the record-
ing apparatus: itself are functioning correctly:

The railway presenting a brake for acceptance shall distribute t¢ members of
the Sub-Committee for Braking bilingual forms (French/German) listing the
tests in conseclitive order with their serial humber, stating the nature of these
tests and any special conditions which apiply. Befare a test.is. commenced, the
engineer supervising the test arrangemeants shall give dll necessary instructions
concerning the manner jn.which-itis-to be carried out.

The recording equipment shall be switched on suitably in advance of each
test.

Each diagram sheet must contain the following particulars, arranged in
accordance with the model layout given below :

UIC Sub-Committee far Braking

Date Time:
Tvype of brake :
Number of test : Nature of test :
Signature ;

The diagran sheets are 1o be countersigned by an authorised meniber of tha
Sub-Cammitiee ‘after each test.

During runs made over-level frack; the automatic brake on the locomotive
shall remain-in operation, but must not be released separatety. In contrast,
the-automatic brake on the locomotive will be isolated during.at runs mace
over gradignts.

The use of brakes which are operative on the locomeotive only, on bath level
track and on gradients, is prohibited.

Except where certain clauses stipulate other values, the normial rated pressure
of 5.0 bars shall, in principle, be maintained in the main brake pipe-throu-
ghaotit ali of the tests.
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2 - Vehicles, test rigs

0 -

For the purpose of the tests, the railway presenting the brake must, as-faras
possible, equip standard UIC 2-axle wagons and bogie wagons fitted with
cast iron brake Blocks and suitable far running under S conditions with the
new campressed air brake., The main brake pipé on these wagons will have
an. inside diametar of 32 mm and the wagons must have a braking force
conforming to point 8 of Leaflet No. 543: for an axle load of 20 t The
wagons must also be fitted with buffers in accordance with Leafiets MNos.
526-1 and 526-2 and with non-continuious drawgear conforming to |eaflet
MNo. 620

As a general rule, the wagons to be used should be fitted with:a manually
operated “empty/load’”’ changeover. On wagons fitted with an autormatically
varsabfe load brake, it musi be possiblé for the latter to be set to a compa:
rable brake ratio position.

A certain number of reserve vehicles should be on hand.

The railway presetiting the brake for acceptance must provide the Sub-
Committee with outling diagrams of the different series of vehicles and
locomotives used for the tests ; the railway concerned must also provide
full information on the characteristics of these vehicles and locomotives,
such as tare, load, braking, braked :mass, trake changeover mass, coupier
equipment, buffing- and drawgear equipment, type of driver’'s control. valve,
power of compressors, reservoir capacities, ete.

2.1 - Individual vehicles

Standard ‘type bogie wagons, i.e. 4-axle wagows as referred to under point 2
of this leaflet and fitted with a manually-controlled “empiy/load™ change-
over, will be subjected fo individual vehicle tests.

It order that the correct functioning of the brake may be verified while
contindous refiling of the auxiliary reservoir is in progress, the wagon must
be fitted with-a main brake pipe.

2.2 - Test trains, recording cars

The compaosition of trains which are fo:undergo tests is. shown in Appendix 4.




547
o

Where ihe sidtionary tests are concerned, the train must be formed of a
minimum: of 7% vehicles with a maximum length of 1,200 m Jocomative
exchuded]).

11 -

Where running tests are concerned, the following test trains musi be pro-
vided :

— G braking:
maxirmum length of 700 m {including locomative}, minimum- number of
vehicles 45 and gross hauled weight approximartely 1,200 1.

— Pbraking :
maximum length of 600 m (including locomotive), minimum number of
vehicles 40 and gross hauled weight approximately 1,000 t.

Apart from the vehicles specified under point 2 of this leaflet, which will be
fitted with the: brake being presénted for acceptance, the presenting rallway
shall acquire, for “'mixed freight trains”, a certain number of wagons fittéd
with a different brake alieady accepted for use in international traffic. In
accardance with the provisions of point 4.0, the Sub-Committee will itself
determing the number and nature of these vehicles, after having taken note
of the operational characteristics :0f the biake presented.

2.3 - Locamative

The locomative shall be fitted ‘with an automatic graduatéd release brake
with “passenger” and "'goods’ positions. This brake can be set for simulta-
neous operation.with the train.biakes or be isolated.

The capacity of the main reservair shall be between BDO and 1,000 litres.
A. main pipe will be provided. The automatic brake will be activated by

means of a driver’s control valve complying with the conditions. of leaflet
No. 541-03.

2.4 - Testrigs

{Inreservel.

3 - Stationary tests

The tests ‘will be divided inte two seé¢tiens © tests on individual vehicles and
tests with complete trains.

Diayrams will be produced for all of these tésts and will show the most
significant pressure readings abtained.
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3.1 - Tests on mdividual vehicles

Bt

For the purpose of the tesis, 8 wagon with a similar through pipe; or its
volumetric equivalent, will bé connected to the main brake pipe at the rear
of the vehicle uvnder test.

Every effort should be made to. obtain a main brake pipe with a length of
31 m or & volume of 25 litiés.

Appendix 1 shows the “G/P” changéaver and "empty/load™ settings o be
selected an the vehicles -and specifies the additional tests to be undertaken @

— with a rated pressure of 4 bats and 6 bars in the main brake pipe ;

— with centimious filling of the auxiliary reservoir to a pressure of 10 bars
fram themain pipe.

3.1.1 - Filling tests {leaflet No. 540, point:1.8)

The fillitvg time will be determined for the different brake capacities up to:a
pressure of 4.8 bars, the driver’s control valve being in the running position
and the normal rated pressure at 5 bars. The filling time will be feasured-as
from tha time when pressure in-the main brake pipe begins to rise.

3.1.2 - Tests to verify graduated application-and release functions (leaflet 540,
points 1.3, 1.6and 1.13.1)

Graduated service brake applications will be made, foltowed by a rapid and
graduated release. Certain -of these release operations will be interrupted by
stepped brake applications.

Examination of the resulfing diagrams must confirm that the brake is sensi-
tive tO minor pressure variations arising in the main brake pipe duringappli-
cation and release.

Pressure i the main brake pipe will be reduced 1o approximately 3.8 bars
and, after measurement of the brake cylinder pressure, will be further
reduced by 0.1 bar before heing finally restored to'3.B bars. Restoration of
pressure in the main brake pipe to the 3.8 bar level must give rise to a corres-
ponding variation ‘in brakecylinder pressure. Brake-cylinder pressure must
not ditfer by more than 0.1 bar from the pressure obtained as a result of a
brake apptication.

After raising pressure in the main brake pipe to approximately 4.2 bars, this
test will be repeated in-the same manner. For this purpose, the stability of the
reference pressure must be verified by maintaining one level of braking for
a period of at feast 1 minute without refilling from the main brake pipe.
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3.1.3 - Verification of Tull application {leaflet No. 540, point 1.7)

A ¢check must be made to verify that the fall in main brake-pipé pressure
necessary to .obtain maximum pressure in the brake cylinder is effectively
bewween 1.4 and 1.6 bars. Themaximum brake-¢ylinder pressure of 38 .+ 0.1
bar must be obtained for piston strokes of 50,100 and 150 mm.

3.%.4~ Verification of brake<ylinder filling and emptying times and measure-
ment of forces applied to the braké blocks (Leaflet No. 540, points
1.18and 1.18.1)

The filling time is measured from the time air begins to How into the brake
cylinder 1o the time when pressure in the latter attains 95 % of its maximum
value. The brake<ylinder emptying time is measured from the time air begins
to escape from the brake cylinder until pressure in the latter attains a value
of 0.4 bar.

Duritig thia course-of all these release operations, a note will also be made of
the time the force acting on the biocks disappears.

The fellowing times must be-achieved :

— G braking : Filling time between 18 and 30 secands
Emptying time between 45 and 60 seconds

— Phraking : Filling time between 3 and b seconds {G's)
Emptying tinve betweer 15 and 20 seconds (265},

When emergency applications and service brake applications :are made under
G braking conditions, a check must be made to ensure that the force applied
to the brake blocks quickly reaches appreximately 10 % of its maximum
value-as. braking commences.

After abtairing. o fall in pressure of 0.4 har from the normal rared pressure
in the main brake pipe, a certain force must continue to he dpplied to the
blocks and cylinder pressure must be at least 0.5 bar.

During tests involving measurement of forces acting on the blocks, the brake
rigging must not be tapped or knocked when the brake is being-applied.

3.1.5: Verificauon of sensitiveéness {Leafler No. 540, points 1.10.1 and
1.10:2}

With the braké on thé vehicle cancerned sef 1o the operating position, a simu-
[ated leakage will be induced in the main brake pipé in the vicinity of the
portable driver's control valve and a check made to ensure that :

— the brake is not activated when this simulated leakage (see point 3.1.6)
gives rise-10:a fall in préssure-in.the pipe of 0.3 bar in oneminute {lnsensi-
tiveness). Duration-of test : 5 minutes ;

— “the biake is activated within 1.2 s in the event of this leakage causing the
pressure in the pipe-to fal-Liy 0.6 bar in 5 {Sensitivity).
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3.1.6 - Check tio verify that the brake is correctly re-established and reset for
operation {Leaflet No. 540, point 1.5

-14 -

After a full brake application, pressure in the main brake pipe will only be
restored to a level (.15 bar below the normal rated pressure. The brake
cylinders must be emptied cormpletely.

This test will be repeated in such a way that, during release, the filling pro-
cess is interrupted at certain inmtervals {neutral position) and a simulated
leakage induted in the:main brake pipe at the same time.

When the brake-cylinder piessire has attained 0.3 bar and-a leakage has been
induced in the same manner as for the insensitivity test described in point
3.1.5, the brakecylinder pressure must again increase (reset for operation
position ot yet reached, inseénsitivity criterion not in force). |t will be
necessary to determiné as from what brake-cylinder pressure below 0.3 bar
and after what interval of tima

— this test ceases to increase brake-cylinder pressure ;

— a simulated leakage, induced in the same manner as for the insensitivity
test deschibed in point 3.1.5, -activates the birake by producing an initial
and rapid fall of pressure in the main.brake pipe.

On: the basis of the documentation deseribing the design of the brake pre-
sented, the Sub-Committee will decide, during the course of this test, whether
a further demonstration, involving measurement of the pressure in other
brake capacities, Is necessary to: provide an everi more pesitive indication
that the brake has been correctly fe-established and reset for operation.

3.1.7 - Check on effectiveness of protection provided to counteract upeven
filling movements during release (Leaflet No. 540, point 1.19.2)

After a full brake application has-been made, a minimum gressure of 6§ bars
shall be-maintained in the main brake pipe for a period of at Jeast :

= 40 5 under "Goods” braking;

— 10 s under "Passenger’’ braking.

No overcharge, such as would be tikely to impede subsequent operation of
tha brake, should be observed afterwards in the different hbrake capacities.

3.1.8- Check on effectiveness of protection provided to countéract Uneven
filling movements. occurring with the brake in the releass position
(Leaflet No. 540, point 1.21}

With the brake refeased and the normal rated pressure of 5 bars, an uneven
filling movement lasting 2 seconds will be initiated at a pressure of at least
6 bars. Using the equipment mentioned under point 1.2; the pressure of the
vneven filling movement will be reduced to 5.2 bars in ane second and then
restored. to:the rated pressure.

The brake must not be activated during this-operation.
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3.1.9 - Check 1o verity maintenance of pressure and sensitiveness t compen-
sation for cylinder leakage {Leaflet 540, point. 1.13.2)

S

During thE:' course mf a.maderate service, 3 full service and an emergency
brake application, a simulated leak of 1 mm diameter will be induced in the
cylinder-after the pressure has attained its final level.

Pressure egualisation in the brake cylinder must commence no later than the
moment cylinder pressure is reduced by 0.2 bar. Providing sufficient pressure
is available from' the auxiliary reservoir, the level obtained with-an air-tight
eylinder rmust be maintained within & tolerance of £ 0.1 bar.

31,10 - Manual release of ‘brake (Leaflet 540, point 1.22)

15 must be possible for the brake to be released manually after a service brake
application or emergency brake application.

3.2 - Tests:.on complete trains

After studying the documents to be submitted to it, such- as- the description
of the brake and the results obtained fram the stationary tests carried out in
accordance with point 3.1, the Sub-Committée for Braking will -decidé
whether the tests on trains can be completely or partiafly replaced by a full-
scale test rig simulation.

The 1,200 m length train will-be split and stabled on wwo paraliel tracks.
The {wo sections of the train will be interconnected by means of a locse
cable. Appendix 4 shows the various alternative 1est train formations.

For the tests which follow, Appendix 2 indicates the train lengths to he
subjected to the tests given under the various points in this section, together
with the train numbers to be used. Unless otherwise stated, the wagons will
be braked in the “empty™ position.

3.2.1 - Filling test {Leaflet No. 540, point 1.8)

The filling time for the train will be measured with all brake capacities in the
fully emptied state. This will bie the time elapsing from the moment thé stop
cacks at the rear of the locomotive in use are opened and that when pressure
in the various brake capacities of the last vehicle attains a level of 4.8 bars.
The test will be continued until the pressure has reached a level of & bars in
the aforementioned brake capacities. The brake must not come into applica-
tion on any of the wagons during this test.
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The values measured will be recorded in-a continuous manner untila pressure
or 5 bars is obtained at the rear-of the train:

16 -

Thie method of filling is left ta individual choice.

3.2.2- Verification of the gir-tightness -of brake compaonents

The object of these tests is to ensure that the general air-tighiness of the
brake equipment on all vehicles in the prescribed trains is sufficient to allow
the brake to function normaily and prevent any distortion of the resutis of
subsgquant tests.

The Sub-Committes shall select b vehicles oneach of which 4 pressure gauges
will be fitted and connected to the main brake pipe, to the cylinder and to
two other brake capacities specified by the Sub-Committee, At the latter’s
recquest. these groups of pressure gauges may also be connected to other
vehicles during the course of the tests.

The following procedure will apply-:

A} The volumetric brake capacitiés having been filled, the supply from the
main brake pipe will be cut between the locomative and the first vehicle,
The pressiire gauges on the 5 vehicles selected by the Sub-Committee will
then be kKept urider abservation, together with thase on the recording car
included in the train, and the readings noted after 10 minutes. No fall in
pressure-exceeding 0.26 bar per minute must be observed and none of the
brakes on the train must be applied.

Bj The main brake pipe will subsequently be reconnected to the locomotive
and the normal rated pressure re-established throughout the entire train.
The main pipe will then be completely emptied and the pressure gauges
fitted to the brake cylinder and, where applicable, to other brake capa-
cities, kept under observation and the readings noted after a period of
10 minutes. No fall in pressure exceeding 0.1 bar per minute must be
observed in any brake cylinder throughout the entire test,

Diagrams need not be praduced in respect of these two tests.

3.2.3 - Measurement of the transmission speed {eaflet No. 540, point 1.16}

The transmission- speed is the guotient obtained from the length of the main
brake pipe of the train as measured — without taking into account its bran-
ches — from the driver's contral valve to the cat-off cock at the rear of the
train, and the period elapsing between the: time the driver turns the handle
of his valve to the application position and the time air bégins to enter the
brake cylinder of the last vehicle {transmission time):
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The minimum transmission speed tor trains conforming to point 1.16 of
Leatley No, 540, must be 250 m/s.
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3.2.4 - Sensitivity test (Leatlet No. 540, point 1.17)

When a service birake application is made and is accompanied. by a fall in
pressure of 0.3 bar in the main brake pipe, the braking effect miist be trans-
mitted through to the last vehicle. The:drop in pressure obtained in the'main
brake pipe of the last vehicle must not exceed D4 bar:

For the 0.3 bar service brake application, the transmission speed will be
measured with the same equipment -and to the same requirements as for
point.3.2.3.

Finally, the driver’s control valve will be set ta the running position: and must
result in the rélease of all brakes.

3.2.5 - Measuring of the releasé time {Leaflei No. 540, point 1.20)

After the brake has been reset and restored to a pressure of 5 bars, the driver
will reduce préssure in the -main brake pips 1o 3.5 bars-and will then release
the brakes as guickly as possible; but without overcharging the brakes on the
leading vehicles in the train.

The release time for the complete train is the time elapsing between the
moment the driver turns the handie of his control valve to the release position
and that when the brake cylinder pressure of the last vehicle reaches 0.4 bar,

It is necessary, in all cases, to establish that there has been na continuous
avercharging of the brake capacities of the leading vehicle.

The release times shall not exceed :

a) G braking :70s for train No. 1
b} P braking : 25 s for train No. 7.

A check must be made 10 -ensure that these times are obtained with tests
during which the full application is preceded by a number of partial applica-
tions and release operations enabling a pressure amounting to approximately
one third ‘of that produced by a full application to be created in the brake
cyiinders,

3.2.6 - Reducing overcharge (Leaflet No. 640, points 1.3 and 1.10.1)

Pressure in the main brake pipe will be established at 6 bars. Commencing
with the locomative, the normal rated pressure will be restored at a rate of
fall in pressure confarming 1o Leaflet No. 541-03, point 4.4, either by using
the driver’s control valve or by means of a special device; None of the brakes
must be applied during this test.
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3.2.7 - Influence of variations in rated pressure {Leafiet No: 540, point 1.3)
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I order to eheck the operation of the brake at rated pressures of 4 bars and
B bars in the main brake pipe, the following tests shalf be carried Gut in
consecutive order -

Emergency applications, service applications, rapid releases and graduated
releases.

Inspection of the resultirig diagramis mist -show that the aparation of the
brake has: not bean impaired by the increase or decrease in the rated pressure.

3.2.B - Verification of the inexbhaustibility of the brake (Leafler No. 8540,
point 1.12.2)

On 50% of the wagons, the “empty/icad” changeover will be set 1o the
“load"” position. The mannar in which the brakes are to be distributed will
be determined by the Sub-Cammittee for Braking.

The Sub-Committee ‘will designate 10 vehicles to serve as reference vehicles
incedch train. In principlé, 5 of these vehicles will be set to.the “load™ and 5
to the “empty” position ; pressure gauges will be fitted to-the brake cylin-
dérs-of the 10 vehicles concerned.

The brakes on the train will be Filled at the normal rated pressure, following
which an emergency application will be made from the |ocormnotive. Pressures
in the cylinders of the aforementioned vehicles will then be nated, together
with thase in the cylinders of the observation coach and the racerding car.
The driver will then release the brakes and restore the normal rated pressure
throughout the train. A check' will be made to verify that all brakes in the
train have been released.

The driver will subsequently perfarm such operations as are indicated to him
by the Sub-Committee for the purpose .of exhausting the brake. The Sub:
Committee is unabie to seléct these operations until it has studied the theore-
tical principles on which the operation of the brake is based. The operations
performed will not include any prolonged use of the diiver’s valve in. the
neutral position and must not at any time produce a pressure below 0.3 bar
in the brake cylinders. Wheén the appropriate instruction is given by the Sub-
Committee, the various aperations carried out will end with an emergency
brake application;

The new pressures created in this way in the brake cylinders of the reference
vehicles will subsequently. be noted. The mean value of these pressures must
be equal 1o at Icast B5 % of the mean level of the cylinder pressures pre-
viously obtained,
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3.2.9. Examinatian af the application and release process (Leaflet 540,
points 1.6 and 1.9)
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The “empty/load’” changeover settings will be. those indicated in point 3.2.8.

Emergency applications, service applications and graduated full service apphi-
cations will be made, followed by rapid and graduated rélegse operations.
In certain cases, the release operation will be intérrupted by braking steps.

On ‘train No. 6, sections of 60 to 80 m in length will be converted for
“through. pipe” working and included in the train formation in the three
following ways : wagons with through pipe positionsd at front; in the centre
and at-the rear of the train.

Inspection-of the resilting «iagrams should show that the graduated opera-
tion characteristics of the brake presented for acceptance, as initiated during
application and release, are maintained throughout the length of the train:

3.2.10 - Check to verify thatreference pressire remajns constant

With the pipe at the normal rated pressure of 5 bars, the driver will initiate
a fall in pressure of 1 bar. Using either his eontrol valve or the supply valve,
he will subsequentiy mairitain pressura in the pipe at 4 bars for a period of
30 minutes. He will then restore the pressure to 5 bars in steps of 0.2 bar.
The staté of application of the brakes will be kept under observation
throughout the duration of the test. None of the brakes shoiild be reléased
when the pressyre in the mairi:brake pipe is less than 4.8 bars,

3.2.11 - Check on effectiveness of protection provided to countéract uneven
fitling movements (Leaflet No. 540, point 1.21)

With the brake released and pressure inthe main-brake pipe at the rated level
of B bars, an uneven filling movement will be initiated. The duration of this
uneven filling:movementof 6 bars in the first wagon will be at least 2 seconds.
After return 10 the rated pressore, no premature brake application must take
place during the following 30 seconds.

4 - Running tests on the track
4.0 - General

The results of stationary tests (as obtained with a train or using a full-scale
test rig) must be verified by running tests.
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In the tight of good results obtained from stationary 1ests or with & full-scals
test rig, the Sub-Committee lay decide to forego all or part of the running
tests. Conversaly, it may require teéts to be undertaken with a train of cmpty
wagons. Inparticular, it:may stipulate that running tests should provide proof
of compatibility with brakés already accepted.
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The running tests to be carried out are described below.

The test trains must be completely prepared and ready for the tests half an
hour prior o departure, In order that the Sub-Committee may be able to
proceed with all vbsefvations deemed necessary.

The arrangements made must be such that the running of narmal traffic over
the test section does not interfere with the planned tests.

4.1 - Tests on level track

For the tests on fevel track, ease of control of the brake will be demanstrated
by controlted stops-and by. braking to slow but not stop the train (speed at
least equal to a given speed).

The tests should also.demonstrate thar the brakes operats under all condi-
tions without producing dangerous reactions.

This particularly applies with non-uniformoad and brake distribution :

- when emergency brake applications are made,

— ‘when a service brake application is followed by an emergency application,
— -when the brakes are released during running.

4.1.1 - Train formations

The formation of the test train will be arranged so that groups of ‘empty
wagons alternate with groups of partly-Joaded wagons. The recording car will
be positioned approximately in the centre of the train. The longitudinal dece-
leration — filtered with approximately 4 Hz — must be measured on the body
of the recording car and on the vehicle bodies at the external separation
points betwesn empty and loaded wagons. This deceleration miist be mea-
sured on-the empty wagon and on the loaded wagon at the ends of the train.

Appendix 4 shows-examples of train formations:
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For G braking conditions, a freight train with shoe brakes will be formed af
empty wagons and partiallydoaded wagons with anoverall length (locomaotive
included) of 700 m and a weight-exceeding 1,200t

.27 -

Couplings must be tightened to leave an average clearance of approximately
0 mim between buffer plates (buffersiin contact).

For P braking conditions, the train length will be reduced to approximately
600 m lincluding locomotive) by detaching some of the partially-loaded
wagons. The weight of the train must be in excess of 1,000't. The couplings
will be tightened under a force of 10°to 20 kN.

Trains will be hauled by a lecomotive on which the automatic brake is in
operdtion, but its dynamic brake inoperative.

4.1.2:- Conditions to be met by the brakes

Erpty wagons will be braked under “empty’’ conditions and leaded wagons
under "empty” or “loaded’” conditians.

For G and P braking :conditions, the followitg formations conforming to

Appendix 4 will b arranged by isolating and restoring to service the brakes

on the corresponding wagons

— all tirakes in service with a braked mass percentage of approximately 100
for the train.;

— g braked mass percentage of approximatély 60 for the train and a virtually
uniform distribution of braked wagons.

4.1.3 - Nature of tests

The tests must be carried out on level track, as far as possible without curves
and belonging to the railway presenting the brake for acceptance.

The maximium accelerations and decelerations of vehicles fitted with accele-
rormeters will'be noted for each test:

Each train formation miust be subjected to émergency stops (ES), graduated
stops {GS) and braking to stow the speed of the train (5],

A - Emergency stop (ES)

The driver's valve will be set-to the emergency appiicat'mp posi_tign whep thie
train passes a pre-determined point and will remain in this position untii the
entire train has come to a stand.
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B - Graduated stop 1GS)
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The gradiiated stop entails. changing, at a predetermined point; to a speed
which is at least equal to.a given speed. with all brakes released, and stopping
as close as possible to a specified point. Operation.of the switchgroup con-
troller and driver's brake valve is left entirely o the driver's discretion. A
service brake application must, however, be initiated at ‘the start of the test
track . section. The distance hetween the specified stopping point and the
position: of the driver’s cab at‘the time of stopping will be measured at the
lineside.

C - Braking to slow speed of train (S)

The test entails changing, at a predetermined point, 1o a speed which is at
least equal to a prescribed speed, with all brakes released in the case of level
track, and subsequently braking in such a mannet that the locomative changes
to a speed. equal ‘to but not exceeding another prescribed speed at another
predeterimined peint. The train then continues ifs run without stopping:

The driver has.complate freedom as regards the-manner in which this test is
undertaken {(operation of switchgroup controller and driver’s control valve}.

Table | below shows the planned tests :

Table 1 - Test runs on level track

Stopping
Nature Speed ar Speed at distance or Trainformations
of start.of end of braking distance as shown in Chservations
185t test test to reduced speed| Appendix4
section
{km/h} {km/h] {m)
ES 10 0 — T 4 Inboth
ES 30 0 - Tand 2 directions
ES G0 4] — 1and 2 of rinning
ES 80 0 = Jand 4
ES 100 0 — Jand 4
ES 30 ] - Tto 4 After a GS
GSs 20 0 300 1and 2 of (.6 at
G5 30 0 300 110 4 V=40 kmfh
GS . 650 0 800 10 4
GS 80 0 800 1 and ?
GS 100 0 — 3and 4
5 30 10 300 l1io 4
S 50 10 800 1 and 2
5 70 10 BOO Jand 4
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4.2 - Tests on falling gradients

The tests undertaken during the different descents should serve to confirm
that. the brake submitted is-such as to allow the descent of long and severe
gradients in camplete safety. The line profiles for the proposed test tracks
must be submitted for approvsl to the Sub-Committee.

4.2.1 - Train formations and braking ratios

The samie train formations. (detailed in Appendix 4) as for the tests on level
track miust be used for these tesis.

4.2.2 - Natvwre of tests

The test runs will take place in the direction of the falling gradient-and may
be carried out intwo different ways : with or without stops.

The brake<cylinder pressufes will be ‘measured on 10 wagons in the train,
5 of these being braked in the "load™ position.

The Sub-Committee reserves the right to decide itself which vehicles these
shalf be.

The cylinder pressures can be determined either by means of externally
mounted removable pressure gauges on these vehicles or by electrical trans-
rhission 1o the récording car.

i all-cases, regardless of whether the descent is made with or without stops,
the: driver will make an emergency. application prior 10 departure and this
will be recorded by the recording car apparatus. A note will be made of the
resulting brake cylinder pressures obtained -on the different vehicles fitted
with removyable pressure gauges.

During the descents, the Sub-Committes Chiairman can arrange, at any given
moment, for -an emergency application to be made in addition to those for
which provision is normally made in the programme. This application will be
carriedt out by the driver on instructions from the recording car. The pres-
sures obtained i the brake cylinders of the recording car and vehicles fitted
with pressure gauges will be recorded in the same ‘way as for the previous
case,

Finally;, shortly before the end of the falling gradient, the train. will. be
stopped by an emeargency brake application carried out by the driver and
the resulting brake cylinder préssures measured as in the previous-case.

The sum of the brake cylinder pressures must not be less than Bb % of that
obtained during the emergency birake application made prior to departure.
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It is necessary for at least the tests shown in the Tollowing table I to be
undertaken .

7.

Table H - Test -runs over Talling gradients

Stopping
MNatyre Speed at Spead at distance or Tran tormiations
of start of end of braking distance as-shown-in Chservations
test test tast 1o reduced speed| Appendix 4
seCtion
{km/h} {km/h} {m}
Testcarried
aut after an
ES 30 0 - 1and 2 ES-aszoonas
. speed reverts
ES 20 0 - 1and 2 1020 kinth
Ffolowing
release
ES 60 0 - 1to 4
G5 60 0 16001) 1 and 2
5 50 20 10001 1and 2 and 4
S 60 30 1000 1§ Jand 4
5 50 constant — 2] 1and 2
5 70 constant - 2} 3
1} These distances relate w a gradient of approximately 256.%/gq
2} Over the entire section of line on a falling gradient:

The line on a falling gradient will be subdivided irito sections to which the
test parameters of tatle | will e related.

The Sub-Committee will specify, in the final programme, the arrangements
and conditions under which the descents are to be-made.

The uniform speed stipulated for the line section-concerned must be observed
to-within: 10 km/h.
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5 - Test report

5.1 - Report on the preliminary tests undertaken by the railway requesting
acceptance

5.1.1 - When a railway requests acceptance of a new continuous compressed
air brake for use in international traffic, it must-carry out a number of pre-
liminiary: braking tests with. this air brake. The braking tests must include at
least the entire series of stationary iests on individual vehicles and complete
trains mentiened under point 3. After prior agréement with the UIC Sub-
Committee for Braking, it is possible for the tests on complete trains to be
replaced by a full-scale testrig simuilation. Points 1.2 and 1.3 must conse-
quently be observed when carrying out these tests. By derogation from point
1.7, the railway will nisef determine for which of the 3 most important
brake capacities the pressures.are to be measured,

5.1.2 - A report (1) on the 1ests must be submitted to the UIC Sub-Committee
for Braking. The remiaining copigs shall be held in reserve by the railway
concerrred. These copies may be requested by ather railways not belonging
1o the UIC Sub-Committee for Braking. The report must coritain the following
minimum information :

— cover page showing the name of the railway and dasignation -of the com-
présséad air brake,

— index of contents-with list of appendices;

— summary,

_ description of brake with working diagrams and, where relevant, sectional
drawings,

— infarmation on the wmeasurements undertaken (where applicable; please
include appendices with descriptions and diagrams itlustrating the trans-
mission of the valies measured and the recording apparatus),

— information on driver's control vaive(s) used and air-compressor unit(s),

— ‘schematic drawings of the various series of vehicles (with brake caicula-
tians) and, where applicable, of the locomotives used for the tests, together
with their characteristics {tare, payload, brake ratios, braked mass, system
changeover mass, coupling equipment, buffing- and drawgear, type of
driver’s control valve, power of compressors, capacity of reservoirs, etc.),

- description of full-scale test rig if tha tests on complete trains-are to be
simulated ot a rig,

— lest'programme,

{1) 20 copies in German and 20 copies in French.
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-~ summary of the condifions speecified in Appéndix 2 of Leaflet No. 540,
completed by a column indicating the numbers of the tests by which the
corresponding characteristics have been verified,

1est report sheets- on which the tests are consecutively numbered and
an indication is given of their nature: and special features, inciuding the
principal test results obtained,

~— curves {diagrams) produced by the recording apparatus in respect of
tests on individual vehicles carried out in accordance with point 3.1
{except for point 3:1.1 Filling test],

— -curves {diagrams) produced by the recording apparatus in respect of tests
on complete trains carried ouwt in accordance with point 3.2. The measu-
rements taken should include at least the front -and réar of the train,
together with the vehicles.immediately adjacent to the recording car:

5.2 - Aeport on-the presentation iests undertaken for the requirements of the
LHC Sub-Committae for Braking

Unless otherwise indicated by the Sub-Committee, the same vehicles, mea-
suring apparatus and measurement’ poinls are to be used as for the fests
under paint’5.1.

The forms distributed in.accordance with point 1.3 by the railway presenting
the brake and on which the tests must be listed in.consecutive ordeér, together
with their special features and the principal test resuits obtained. will be
attached when completed as appeandices 1o the Sub-Comimittee’s minutes.
The railway presenting the brake shall also provide, for inclusion with the
minutes, a concise description -of the new air brake in French and German.

The Sub-Committee shall decide whether the railway presenting the brake
must prepare a further report on the presentation tests for the Sub-Com:
mittes and will also specity-which test curves (diagrams) are to be included
in this report. The requirements of point 5.1.2 should tlikewise be observed
in preparing the report.

The following information in respect of the running tests should he included ;

— rouwte ‘quide with particulars of distances, gradients, radii, stc. of the lines
over which the test runs are made-and markers denoting test points,

— complete recordinigs {report sheets) of the test runs made;
— graphs showing pressure and speed data in respect.of test runs,
— recordings of reactions measured,

— any other diagramiatic material or irformation required by the UIC
Sub-Committee for Braking.




.27 O - 28 -
- APPENDIX 1
5.3 - Report on additional tests undertaken
If the UIC Sub-Cominittee for Braking asks the railway presenting the brake - = a i - &
to undertake certain additional tests; a detailed report must be submitied o o o =
on these tests. Points 5:1.2 and 5.2 apply by analogy to the préparation of = -
this repoft. Where certain information is-already contained in the test report ‘S _ o
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Calibration table for
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APPENDIX 3

M &

falling-ball accelerometer

Falling-hall accelerometers have 15 differently.inclined planes for each of the
two directions. of travel. Each inglined plane has a'steel ball. These halls leave
their guide surface as soon as the acceleration of the unit exceads g.tg.a.

The number of balls which have fallen indicates, in accordance with. the
accompanying table, theé maximum acceleration to which the instrument
has been subjected during the reaction process under examination.

The instrument hias a resetting deviee enabling the balls to be returned to
their original position after the test. The unit must ba fitted to the fioor in
a marner which prevents it from sliding and must be adjusted in its horizontal
track by means of the inbuilt spirit-level.

Accuracy of the measurement mathod

The values shown in the calibration table are only valid for reéactions of a
certain duration. Where impulses are. of very brief duration, the: balls only
react to substantially greater accelefations. The correlation between time and
the acceleration necessary to eject the balls from their guide surface is shown
in the accompanying diagram in-which ball No. & is taken as an example,

This correlation is-expressed as follows |
acceleratien b-— g.tgu

2

travel s of ball =

Since accelerations of very brief duration are not harmful to the load, falling:
hall accelerometers, despite this element of imprecision, do enable useful
comparisohs 10 be made.

Sodrce | ORE B 38, AP3 — Appendix. 2.3/1, dared 1862, coimpleted by the UIC Sub-
Committee for Braking if January; 1989,
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Composition of test trains ‘ (9]
TRAIN FORMATION DIAGRAMS FOR STATIONARY TESTS APPENDIX 4
o_q 12 wgns, 2 x, empty 10 bogie wgns, loaded 13 wgns, 2 x, empty 10 bogie wgns, loaded
L M ].Il l [1111 I[ l Lol ! ] I . [#—_ G and P braking
[ 120 m Wbt 199 m et 2 5m 130 M e —————— 19— o] .
-t 404 m - Train lengths Number
494 m -] possible of wagons
S m - 404 29
- m
St m 494 m 37
. - 783 m 54
25 wgns, 2 x 10 bagie wans, |padad Swaons, 2x . 1200 m 89
HENNINNENAEENNEEREREEEEE N N N N AN

hat—— 80 m — =l
- 527 m |

TRAIN FORMATION DIAGRAMS FOR TESTS ON LEVEL TRACK AND ON FALLING GRADIENTS

00 1 0 N0 5 e e e e s s e e V) 1 1 1 e

Trairt formation diagrams
i for G braking :
: 673m, 12301

DEXIX

15t diagram : A == 100 %
Distribution
of srakes

2nd diagram : A= B0 %

1 Train formation diagrams
| for P braking :

] 574 m, 10101

3rd diagram - A = 100 %
Distribution
of brakes

4th diagram : A 5 G0 %

Standard UIC 2-axle wagon (Es), Distribution of brakes :
tfength over buffers 10.00 m, empty

Standard UIC 4-axle wagon {Rs/Res), [ wacon brake isotated
length over buffers 12,90 m, empty

O

L]

D As previous vehicle, but laden-up
(4]

Wagon braked, “empty/load”
changeover in “'empty’ position

1o weight of "empty/load” changeover

@ Wagan braked, “empty/ioad"

Recording car weighing changeover in *'|oad" position

approximately 60 £, A =~ 100 %
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With effect from 15t July, 19896,

Albrailways 1n the-Unijon.
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This leaflet, coded in 1952 under the No. 547, corresponds 1o previous
Leaflet Nao. 204.
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