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This leatiet forms part of & series which @156 includes the
following Teaflets:

505-1 0=

505-2 Glx

205-3 ORi:

EGES-4 ORI:

505-5 0=

506 OR;

€00 OR:

606-2 OR:

608 R;

Sjuswuindo g

Kirematic gauge for powered uhits used on inter-
national services

Kinematie gauge for ccaches and vans used on fnter-
natfonal services

Kinematic gauge for wagons used on fnternaticnal
sefvices

Effects of the application of the kinematic gauges
gefined in the 505 serfes of flesflets on the
posttioning of structures in relatior to the tracks
and of the tracks in relatien te each other

Basic :conditions common to leafiets Nos. 505-1 to
505-4, Notes on the preperation and provisions of
these leaflets.

fules for the application cf the enlargded gauges CA,
GB and GC

Electric traction with aerial coatact lime

installation of overhead contact lines for electric
traction systems a2t 25 kV, 50 or 60 Hz

Conditions to be complied with for the pantographs
of tractive units used on internationsl services
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Space for the contact Tine

1 Catenary
2 Other parts of the contact line

0ff-set :of the middle of the bow e  and refsrence
outlines for the pantograph

Distance between wheels and track yauge
Space for longitudimal structure of catenary

Bow width, working zone, allowable resfdual bow
width

Encroachment of bow beyond contact plane

Electrical distances for the various voltages

606 =1 -5 -

0.1

0.2

O R

0 - GENERAL

Purpose af the leaflet

This leaflet gives rules for electrical units in inter-
national service. % contains methods of caleculation for
relative movement between the pantograph: and the catenary.
Provisions and recommendations for the catenary can be
derived from these, provided the tractive units comply
with Leaflet 505-1, and that the movement of ths units
connected with the track bed is caleulated 1n accordance
with: Leaflet 505-4,

Scope

This Tleaflet describes the relative horizonrtaT  and
vertical movement of the contact wire and the pantegraph,
alse the necessary clearance for the passage of the
catenary.

WC Leafist 505-1 gfves the provisions which tractive
units and their pantographs mitst meet,

UIC Leaflet 505-4 gives the width of the structire gauge
in the pantograph zone.

The methods of calculation and the values indicated in
this Teaflet should be used when thére are no national
provisions te the contrary.
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sunm ¢f the diametars of the contact wire and the catenary
angle between sToping part of bew and torizontal (see
Appendix &

distapce hetween pivots

length of registraticn. arm

electricel distance X
clearance between plane electrodes for normal atmospheric
pressure {including variations in the humidity cf air)
allowarce for atmospheric presstre variations

alTowance for pollution

allowance for unequal distribution of the field

allowanee for over~-voltages appearing in the overhead line
network

other allicwances

half-width of bow (see Appendix &)

span

externsl distance between flanges at limit of wear (see
Appendix 2) {generally 1.£1C m)
di stance betweer pocints:  supporting wheels {see
Appendix 2) {generally 1.500 m)

coeffictent of drag of the wires, cibles and droppers

cant excess

portion of the cant excess freluded in the reference
outline in the field of the body of the vehicle ({G.050 m)
portion «of the cant excess included in the refarence
outline in the pantegraph zone {0.0€6 m)
off-centre of the pantograph due to the characteristics of
the vehicle as per Leaflet 505-4 {revised version]

e at the height of the upper verification point (0.15C m)
eP at the height ‘of the lower verification point {0.110 m)
aRgle of oscillation of the vehicle (vaTues ag psr Leaflet
505-4, page 33)

horizontal comporent of the working force of the panto-
graph

deflection of the track

upwards dynamfc osc¢ijlations of the contact wire

6 0.6 -1 - § -
0 R
fdu downwards dymnamic oscillations of the contact wire
fe effects of ice on the height of the contact plane
f‘F upwards deviation of the contact plane due to wear of
the contact wire
f allowance to cater for raising of the track during
g maintenance
fy s?m of the aoffset and displacements of the contact
wire
mo upwards deviation of the tolerance for fitting of the
contact wire
fmu downwards desviation of the telerance for fitting of
the contact wire ‘
£ quasi-static Tifting of the contact wire at maximum
a spesd (additiomal to f )
f static uplift of the cBntact wire by the pantograph
f:ﬂ uplift of the contact wirs at the lowest temperature,
measured in raTation to fts position for the average
temperature
ftu sag of the contact wire at the highest temperature,
measured in relation to 1ts position for the average
temperature
s entroachnent of the bow beyond the contact plene
" becguse of wear of the carbon (see Appendix 5)
we encroachment of the bow beyord the contact plane
; because of an inclined position {see¢ Appendix 5}
fv sag of thé contact wire. Initial sag including. sag
between droppers
g acceleration due to gravity {9.81 m/s?)
r specific weight of -the air (11.5 N/m?}
h ‘height considered
hc haight ‘of the roll centre of specific vehicle
hce height of the roll centre of reference vehiclel((,50 m)
hfmax ‘maximum height of the contact wire
hfmin minimum height &f the contact wire
hf rominal height of the contact wire
hfg max maximum nominat height of the contact wire at the
suppert
hfn min minimum rominal height of the contact wire at the
support
hy height of +the limiting structure :gauge .as per
Leaflet 505-4
h'L ketght of the limiting structure gauge in thé zone of
the %antograph as per Leaflet 505-4% (function of
h
hLFd hgwaﬁt corresponding to the highest position of the
pantograph
bty height of the upper verification point (6.5 1}
hp height of corresponding point of the reference oublimne
h;a max maximum working height of pantograph
h% height of the lower articulation of the panteyraph
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height of the Tower verification point. (5.0 m)

cant deficiency

part of the cant deficiency incTuded in the reference
outline in the field of the body of the vehicle
{0.050 m)

part of the cant deficiency included in the reference
outline: in the field of the pantograph {0.066 m)

actual plan working force

track gauge {(see Appendix 7)

maximum £rack gauge (generally 1.470 m)
neminal track gauge (generally 1,435 m)
Tongitudinal expansion {half-movement) of the contact
wire

distance of cross-seetion from nearest pivot or outer
axle

distance from the fixed point

wheelbase of bogie

play between axle and bogfe

dynamie wind pressure on the wire

quasi-static inward-outward inclination

curve radius

coefficient of sltope/tilt for the vehicle considered
conventional value for coefficfent of sleope/tilt for

passenger coacheés (0,400}
conventiong) value for coefficient of slope/tilt of
vehicles with pantographs {0.225)

averhang inwards/outwards

movement due to random phenomens

transverse movement of the track between two overhiauls
{gererally 0,025 m}

movement due’ to cant defects; ogeometrical portion/
gquasi-statie portion (dynamic portion as per leaflets
in the 505 series)

movement due Yo oscitlation (fnwards/outwards)

&€ 0e~-1
OR

- 10 -

movement due to non-symmetrical characteristics of
vehicles not incTuded in the reference outline
movement due to unsvenly distributed loads

coefficient of flexibility of the pantegraph

cant tolerance {generally 0.015 m)
tolerance of the pantograph

adjustment tolerance of the vehicle suspension
difEerence in temperature tonsidersd. in °C (generally
1060°C)

sidée movement of the contact wire as a result of
Tengitudinal movement of the: bracket or of
registration arm .
side movement of the contact wire duoe to wind in
relation to position at rest

side movement of the contact wire in aligmnment due to
wind in reTation to the track centre

&1 de movement of the centact wire due to movement of
the mast

maximum of f~set of the contact wire in the span
absolute value of nominal off-set of the contact wire
at support

absotute valus of nominal off-set of the contact wire
at support for 2 consecutive supports

moverent of the contact wire under the influence of
the horizomtal component ‘of the working force of the
pantograph .
off-set of ths contact wire because of censtruction
tolerances

maximgm wind speed %o be taken Tnto. consideration

play bhetween bogie and vehicle body

ptay between bogie and vehicle body on outer curve
play between bogfe and vehicle body op inner curve
half=width of the contact strip {see Appendix &)
residual bow width

allowable residual bow width (see Appendix 4)

rasidual bow width in the span with moving vehicle
residual bow width im ‘the span, with statienary
vehicle

residual bow width at the support

half-width of the working zone of the bow (see
Appendix &)

sum of the mechanical tensions of the contact wire and
the catenary
mechanical tepsion of the contact wire
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0.4 Definitions:

Maximum off-set of the contact wire in the span I
Limiting vaTue for the sum of the ¢ff-set level with e
support, the deflection of the track and blow-off which
are basfc data. for the design of the catenary system.

contact wire centre line of
At rest f &

rack
_—__‘___.-—'—"_"__-—
Y - Uy

N N v A

- 1HN‘“““H=~__L_L

i\”ma; position of contact wire

with the wind blowing from
the outside of the curve

Residual bow width w.:
Horizontal distance 'between the contact wive and the end

of the bow.

Allowable residual width w.:

Residual width allowing f8r reliable operation and which
must be complied with aven for extreme positions of the
contact wire and the bow.

5ag of the contact wire fv:
Initial sag including sag between droppers.

1 - HORIZONTAL MOVEMEMT OF CONTACT WIRE
RELATIVE TO FANTOGRAPH

1.1 Principles
1.1.1 Relative movement

Sjuswuindo g

Under- +the .environmertal conditions defined, the
herizonta]l movement of fthe contact wire and of
the pantograph must never be such that the
sontact wire can slide off the bow. The end aof the
tow must always exceed *he ‘extreme oposition of
the contact wire by 2 certain value. This value

606 -1 - 17 -
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will be described in the remsinder of the text by the
term "residieal bow width (wu)".

Even for  positive walues of the residual width,
troublefree Tfunctioning fs not guaramteed if the
registration points (parts fixed to the contact wire)
come into contact with the dnclined horns of the bow.
To ensure troublefree functioning, the . contact wire
must not leave the working width 2w of the bow, and
must normaTly remafn within the width Zw_ of the
eontact strips (see Appendix &), s

The outline described in Leaflet 505-1 '° shown in
fppendix 1 of thiz Teaflet; indicates the movement of
the bow which should be adopted when designing the
catenary systemr.

*1,1.2 Vehicles

Compliance with Leafiet 5051 R ensures with accept-
able probabiTity thet the movement of the bow remains
within the zore of the "off-set of the central point of
the bow e ™ shown in Appendix 1. The catenary system
shall be é%signed on the baszis of this zone of movement
af the how. In this way, tke catenary system can be
designed independently of the vehicle.

*1.7.3 Catenary and allowable residual bow width

The span, nominal off-set «f the contact wire, the
meckanical tension of the contact wire, the horizontal
movement of the registration arm following longftudinal
movement: of the catenary, and the rigidity on
deflection of the masks must be ¢hosen in relation to
the deflection of the treck, so that the residual bow
width W is not less than & wiven value Wias

The allowable residusl width w.  shall be fixed by the
acrinistration to whick the raffway belongs.,

13

fecording to the comclusichs of the neeting of Working
Partivs SisA and 7/H on 29 Jdenuary 1585 in Paris, the
pentograpk must alse ke verified at = Feight o7 5.2 in
Leatlet 505-1 will be corpieted secordingly.
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