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.PRODUCT SAFETY

To ensure that the ecuipment described in this manual continues to meet its
design specification the necessary preventive and corrective maintenance
must be carried out as specified. Inadequate or lack of proper maintenance
mav result in a reducticn of safety standardse. t all times attention

must be given to safety hazard warnings which are mounted.ﬁpon the

equipment, or, where applicable, given in this manual.

where the maintznance is not carried cut by GZC-~General 8ignal Ltd. the
maintenance instructions should be followed by the user cr his designated
maintaining authority. The user should ensure that all the relevant parts

of his organisaticn are aware of the maintenance actions required.

Maintenance work should be recorded formallye. This will provide a reference
to the user in performing preventive maintenance routines and provide

historical data for subsequent analysis should faillures cccur.

In order to help the user set up or strengthen his maintenance organisaticn
GEC-General Signal Ltd. is able to offer a service to assist in formulating

such an organisation and in training personnel. The Company will also advise

on the type and quantity of spares that should be held.
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PRINCIPLLS.,
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“ General g ; Do ,

Z.1.1. The desicn of all type RT track circuits is based cn the use cf
. the reed filter, which is also used in type RR remcte-control
equipment., It is a filter which uses a pair of mechanically tuned
vibrating reeds to provide a band-pass ch#racteristic with &
narrow bandwidth and a stable centre frequency.

: 1.1.2. In the feed end eguipment, the reed filter and oscillater

| amplifier form a single unit, conforming generally to the

’ rodule size of British Railways' standard miniature relavs, which

acts as an audio-frequency tone generator. The tcne freguency is

i determined by the reed filter, and is chosen tc lie in cne of two
groups, between harmonic freguencies of the mains supply. Sets of

) frecuencies are provided for aprlications in 50Hz and €0Hz areas.

For de+tails of frecuencies used, see section E.

The tone is fed to the track via a power amplifier and a track

[ filter. The latter unit eliminates harmonics and also protects

! the feed equipment from electric traction interference. The feed

} equipment takes its power supply via a constant-voltage
transformer from a mains supply at 110V, 50 or 60Hz (other supply’

‘ arrancerments can be provided if required).

3>
.
o 3
.
0
]

| 1.1.4. A high-power version of the feed end equipment is also available.
This uses eguipment in the ssme configuration, but has a larger
power amplifier and track filter in order to feed a nigher
current to the rails. A large constant-voltage transformwer

' supplies cne feed end only.

| 1.1.5 At the receiver end, the reed filter is used again, to ensure
I that the receiver responds onlv to a tone of the correct fregquency.
The narrow bandwidth of the reed filter makes the close spacing
i of the tone frecuencies possible. The reed filter and receiver
amplifier again form a composite unit of standard module size,
Q which drives a standard Reed follower relay of type 252411.
{ This is a British Railways' standard miniature relay having a
special coil to suit the receiver output. The relay is identical
{ to that used in the type RR remote-control equipment, and has six
front and three back contacts; in track circuit equipment it is
| normally used in conjunction with a separate slow pick-up track
repeater relay, . The receiver is powered from 110V mains, 50 or
l E60Hz, via a constant-voltage Reed power supply unit (egain,
' other supply arrangements can be provided if required).

[ 1.1.6 All the equipment is designed to be fitted in relay rooms or
location cases, on mounting bars or frames suitable for British
Railways' standard miniature relays. It is fully protected
against the hazards of tropical environments, and is suitable for
an amhient temperature range of -20 to 70 deg.C.

: CEC-General Signal Limited |Page2 of pages| IB 147
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1.2.2.

1.2.3.

1.2.4.

1.3

103.1.

Sirgle and Zouble-rs2il jointed track circuit:-.

<
{

Tyve RT equipment can re used for single and double-rail
track circuits with insulating block joints, cantre or

e . At the receiver end, the ccnnecticn fron the
s via a szcond track filter, identical to tha%

he equiprent at the feed end, which proftects the
receiver against interference from electric traction.

"The stazndard feed equipment may ke used for single-rail

53 up Lo 1000m in length, )
It mavy co te used for single or double-rail ‘track circuits up
to 1200m (end fed) or 2000m (centre-fed).

The high-power feed equipment may also be used for

track circuits with joints. The higher power is used to
cvercere low ballast resistance, and this arrangerent has
found particular application in long tunnels. Standard
receiver equipment is used with the addition of =zn attenuator
unii (see 3.1.1.). Double-rzil high-power track circuits
may be up to 2km long (end-fed) or 3 km long (centre-fed).

Resonated impedance bonds are available for use with these
track circuits in their double-rail versicns. Type DF2001
is a high-current bond for use on d.c. electrified lines,
and also con a.c. lines with exceptionally high traction
current levels. Type DG1001 is a smaller bond, mainly for
other a.c. electrified lines.

Reed._ Jointless track circuit.

The Reed jointless track circuit is a centre-fed track circuit
using receiver loops placed between the rails to define the
ends of the section. There is an immune version for . all

a.c. and d.c. electrified lines as well as a non-immune
version for non-electrified lines. The standard feed
equipment is used. At eacn recelver end, the track circuit
energy is detected by means of a rectangular pick-up loop
formed from multicore cable which is laid between the rails,
on the sleepers and in the webs of the rails. All but one
of the cores in the cable are connected in series to form a
rmulti-turn coil, and the remaining core is connected between
the rails via the reactive shunt. The voltage induced in the
multi-turn coil feeds the Reed receiver via an attenuator/filter,
wnich crovides fer adjustment of the overall sensitivity.

r?;pe reférenf?
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1.3.3.

1.2.4.

1.4

In i%s standard form the Reed jointless track circuit can be set
to give a drop shunt of 0.5 ohm at any value of ballast
resistance tetween 2 {1km and infinity. f£ach receiver

must be between 300m and 1500m from its feed and the ratio

of the lengths of the two halves must not exceed 1-2:1.

The signalling must be arranged so that vehicles occupying
adjacent track circuit block sections may not approach one
another closer than 300m; otherwise a low value of train
shunt may result. This may be achieved by overlapping the
receiver loops by this distance or by controls.

The non~immune version of the jointless track circuit equipment
is simplified by replacement of the track filter at the feed
by a resistor and by the use of the resistive shunt rather

than the reactive shunt in the loop circuit at the receiver.
Details are given in sections 2 and 3.

For a.c. electrified lines with exceptionally high traction
current level (greater than 1000A), a high~power versicn of
the immune jointless track circuit is available, using the
high~-power feed end equipment. The receiver end equipment

is standard, except that the number of turns in the loop is
reduced. By this means, the signal-to—-noise ratio is
maintained in the presence of very high levels of interference,
and the performance of the track circuit is unchanged.

The remainder of this manual describes the varicus features
of the type RT system.in detail, as follows; secticn 2
descrites the standard and high-power versions of the

feed end equipment, and section 3 the jointed and jointless
receiver and equipment, with technical details and
installation instructions in each case. Section 4

gives fault-finding procedures, and section 5 gives

a Srief description of all the units availablée in

the type RT system.

{?__.m. _—
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2.1.3.

2.1.4.

2.1‘5.

2.1.6.

TEZ FEED END EQUIPMENT,

¥
The standard feed ecuipment.

A diagram of the standard feed arrangement is shown in
figure 2. The following equipment is rgquired:—

constant-voltage transformer, type NT1202 (50Hz) or
NT1212 (60Hz);

itransmitter reed filter, RTSXX0 series;
oscillator amplifier type RT5001;

power amplifier type RT7212 track filter

(see below) or feed resistor type PAQ111;

surge diverter, AEI type 1€A, with base; ZéA
surce protection unit type RT7501 (optional).-

The ecuipment is supplied from 110V mains via the constant-
voltace transformer, which may be used to supply up to four
sets of equipment provided they are all of different frecguencies.
It draws 40V~ when supplying one set of equiopment, plus 20VA

for each additional set. It provides a starllised a.c.

cctrut at 15V rms for the power amplifier. The latter unit
contains a rectifier and provides a d.c. supply at 15V for

tne reecd transmitter in addition tc its own supply.

The reec¢ trarsmitter (see 1.1.2) generates a tone &t the
required freguency, and drives the power amplifier,

The RT7112 power amplifier has a square wave output wnich
is fed to the track via the track filter, a series tuned
filter. This removes unwanted harmonics from the
track circuit current so that the waveform of the current
to the rails is sinusoidal, as well as protecting the

equipment from the effects of traction currents in
the rails. The type reference of the track filter
used depends upon the frequency in use, as shown in.
section 5.4.2. '

For non-electrified lines the feed resistor type PA0112
is used in place of the track filter. 'This provides

a standard resistance of 7.2 ohm, and a reduced
resistance of 3.6 ohr for poor track conditions.-

When the feed resistor is used, the track circuit
current has a square waveform.

Surge protection unit type RT7501 contains a pair of
surge suppressor diodes, and may be connected in parallel
with the output of the power amplifier to give additicnal
protection against lightning in regions where there are
frequent electric storms, as a back-up for the
gas-discharge surge diverter type . 268

The RT7112 p cwer amplifier supersedes both RT7101
and RT7111.

Type reference
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2.2¢7

2.2.20

2.2.3.

2.2.4

The high-power feed ecuipment. | - : , §
. IR IRLIE tr i o : 1 ’

The high-power feed eguipmerit has the Same configuration as

the standard type. A block diagram is shown in figure 3.

The following items are required;

power supply unit, type NT1302 (50 Hz) of
RT9201 (60 Hz);

power amplifier type RT7131

gtransmitter reed filter, RT 5XXO series;

Oscillator amplifier twpe RTS001;

track filter (see below);

e

-

surge diverter, AEI type 164, with Dase,

A single set of eguipment only is supplied frem 120V mains

by the power supply unit, which draws Z200VA, and provides

both 15V d.c. for the reed transmitter and 24V d.c. fcr the
power amplifier. The reed transmitter (see 1.1.2) generates

a tone at the required frequency, and drives the power amplifier:
the output from the power amplifier is fed to the track via

the track filter, which is similar to that used in the standard
feed equipment, but bigger in order to handle the higher track
feed current. The type reference of the track filter depends
upon the frequencies in use, as shown in section 5.

The maximum track feed current is of the order of 5a. Tr
fuses rated at less than 10A should not therefore be used
with this tvpe of feed.

Full lightning protection is built into the power amplifier
type RT7131 as a standard feature, and no additional equipment
is required other than the gas-discharge surge diverter type 16A

A

Type reference
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&:ENG 2.3.1. - Figures 2 and 3 give the wﬁring‘dlégrams for the standard and

high-power transmitters respectively and must be followed.

2.3.2. - The equipment is designed for mounting in standard location
cupboards or on stardard relay racks in relay rooms. The
‘ layouts of units given in figures 4 and 5 must be followed.

2.3.3. The track feed cables from the track filter to the rails must

l have as low a resistance as possible. For track circuits longer
than 600m the loop resistance, including that of the fuse and

link, must be less than 1 ohm. For standard track circuits less

l that 600m lcono the resistance may be increased, up to & maximum

of 2 ohm.

2.3.4. The wiring between the power amplifier, the surge diverter

l and the fuse links at the bottom of the location case should
- be carried out in twisted pairs. These connections should be

kept as short as possible and should be run straight down the

I side of the location case from the relay mounting bars to the

fuses at the bottom.

I 2.3.5. The feed end must be set up correctly as described in the next
section.

1 2.4. Settinc-up procedure,

2.4.1. Equipment required: multi purpcse meter (SEI Selectest super 50
or equivalent, having ranges up to 10A.). If there are

L__~_____. impedance bonds to be tuned, an a.c. voltmeter having 1V and

10V ranges is also necessary.

l 2.4.2. Before units are plugged in, the equipment layout and wiring
should be checked carefully, particular attention being paid

to the magnitudes and polarities of supply voltages. Time

1 ' spent in this checking can avoid damage to the electronlc units.

2.4.3. a. Check that one flying lead on the track filter is
: connected to the terminal marked with the channel
I number in use, and the other to terminal 21.

: b. Measure the mains supply voltage. It must be
l between 95 and 127V rms.

, C. Measure the output voltage from the power supply,

" using the multi-purpose meter on 25 volt range. On
types NT 1202 and NT1212, the output voltage rmust

i lie between 15.0 and 17.0V a.c. On types NT1302

Y and RT 9201 there are two d.c. outputs; they must

’ be between 15.0 and 17.0V (terminals 5 (positive)

and 6), and between 23.0 and 26.0V (terminals

3(positive) and 4) respectively.

d‘ Measur o evvn—\"\r ~rm1 +‘=na :Hﬂn:v‘ﬂ ney AN {'hﬂ h’\!(‘ﬂ"oard

L% iy 4 CSYS S ete ey Lee o -

L for the oscillator amplifier type RT 5001. It should——— -
l lie between 15.0 and 17.0V d.c., between terminals
A1l (positive) and A2 (negative).

l : Type reference
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ppo 2.4.3 e. Check that the track filter is set to terminal 21 (or )
LS. ENG : feed resistor set to terminals 1 and 3). Remove the K

track link and connect the meter, on 2,5A or 10A range,
in its place. Connect a short circuit between the rails
at the feed point, and note the meter reading, which
should be within the following limits.s

Amplifier type Meter range Current

RT7101 or 7112 Terminals 10/12 2.5A 1.2 to 1.5a
RT7111 or 7112 Terminale 11/12 2.54 1.1 to 1l.4A
RT7131 10A 5A (see below)

In high-power feed equipment (amplifier type RT7131) the
amplifier output tapping (terminals 2 tc 5) should be
adjusted to give a meter reading as close to 5A as possible.
Finally, remove the short circuit.

f. In the case of & long standard power track circuit with low
ballast, when setting up the receiver end (3.1.3.3.d or
3.2.3.4.e) it may be found that insufficient energisation
can be obtained. 1In this case it will be necessary to

move the flying lead from terminal 21 of the track filter
to 22 or 23, or if a feed resistor is fitted, from terminal
3 to 2.

Note: 1{f the feed equipment is energised, a high back
emf may appear momentarily when the link is disconnected.

g. If there are impedance bonds in the track circuit, they
should be tuned at this stage, as follows. Remove all
connections from the centre tap of the bond. Connect the
multimeter on a.c., amps range in series with the .track
wirding, and the voltmeter between the ends of the track
winding. Adjust the tuning capacitor so as to obtain the
maximum value of the ratio volts; amps, which is the
effective impedance of the bond. (A calculator or slide -
rule will be useful for this). Note that the maximum
impedance {s not obtained when the voltage is at a
maximum,

h. In high-power feed equipment (with power amplifier type
RT 7131) only, it may now be found that an increase in
feed current, as measured with the meter connected in
place of the track link, can be obtained by moving the
track filter flying lead to an adjacent tap. The flying
lead should therefore be set for maximum current (after
the tuning of impedance bonds, if anv).

je The setting up of the feed end is now complete.

Type reference
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Z.1.1.

3.1.1.1.

3.1.1.2.

3.1.1.3.

3.1.1.4.

THE RECEIVER END EQUIPMENT,

RECEIVER EQUIPMENT FOR USE AT JOINTS. : A

Description.

A diagram of the receiver equipment for @ise where there are
insulated block joints is shown in figure 6. The following
equipment is required;- '

Power supply unit, type RrR9121 (50Hz) or RR2181 (60Hz)

{reed filter, RTBXX( series,
receiver amplifier type RR2002j;-
track filter (see below);

reed follower relay type 252411;
surge diverter, AEI type 16A with base;

attenuator type RT7312 (with high-power feed only).

. [

r e
20510

The equirment is supplied from 110V a.c. mains via the power
supply unit, which draws 25VA. One power supply unit may feed

two sets of receiver end equipment provided they are not of the
same frequency (in this case, the leads to the second receiver
must be less than 3m long). The connections from the rails go

to the track filter, which is identical to that used in the
standard feed equipment tut connected so as to act as a band-pzss
filter. The track filter passes the frequency of operation cf lhe
track circuit but rejects the traction supply frecuency, and thus
prevents the input circuit of the reed receiver being damaged

by high voltages at the traction supply frequency. The output

of the track filter drives the reed receiver (cee 1.1.5), which

in turn drives the relay. When the feed equipment is of the
high-power type, an attenuator type RT7312 is required between

the track filter and the reed receiver so as to allow for a

wider range of adjustment. Otherwise, the track filter output

is taken directly to the Reed receiver input.

The type reference of the track filter required depends upon
the track-circuit frequency in use, as shown in section 5.4.2.

.below.

This form of receiver end equipment is used in all track circuits
with joints. It is also used in jointless track cvircuits at

the ends of sections having continuously welded rails, in the
case where the last track circuit in the section has a receiver
end at the block joint.

Type reference
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‘\:Li 3.1.1.5. The reed followerrelay is a standard. BRB miniature relay y »

SES. ENG to BR930. The contact arrangement is shown in figure 9. i '
"“““"“"—" The relay has six front and three back contacts, being
identical to that used for Reed remote-~control eguipment,
but a slow-pick-up track repeater relay should always be
‘ provided in normal applications. (If thestrack relay is
l repeated by a vital Reed FDM channel, this provides an
adequately slow pick-up, and in this case the separate
TPR may be dispensed with).

‘ Type referend
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Tl 13.1.2 Installation instructions. for receiver at joint

s

L

C e 131,201, Figure 6 gives the wiring diagram and must be followed.

3.1.2.2. The equipment is designed for mounting in standard location
cupboards and on standard relay racks in rglay rooms. The
layout of equipment given in figure 7 must be followed.

3.1.2.3. The cables from the track to the receiver equipment must have
i as low a resistance as possible. For all track circuits
longer than 600m the loop resistance, including that of the
fuse and link, must be less than 1 ohm. For standard track

| circuits less than 600m long the resistance may be increased

i up to a maximum of 2 ohm.

3.1.2.4, The wiring between the track filter and the track fuses should
I be carried out in twisted pairs. These connections should be
kent as short as possible, and should run straight down the
side of the location case to the fuses at the bottom.

3.1.2.5.i The equipment must be set up correctly as described in the
next section.

3.1.3 Setting-up procedure

3.1.3.1. Equipment required:

multi-purpose meter (SEI Selectest super 50 or equivalent);
transistor voltmeter;
i shunt box.

3.1.3.2. Before units are plugged in, the equipment layout and wiring
should be checked carefully particular attention being paid

! to the magnitudes and polarities of supply voltages. Time

spent in this checking can avoid damage to the electronic units,

l 3.1.3.3. a. Check that the flying lead on the track filter is connected
to the terminal marked with the channel number in use.

I b. Measure the mains supply voltége. It must be between 93
and 127 volts.

¢. Measure the output voltage from the power supply unit
(RR9121 or RR9181). It should lie between 12.0 and 13.8
volts when measured between terminals D2 (positive) and
A3 (negative) on the receiver amplifier plugboard.

d. Measure the a.c. output voltage between terminals 11 and 12
of the track filter; this should be between 150 and 400 mV
when measured with the transistor voltmeter. If the level
is greater than 400 mV, adjust the input lead so as to
connect to either terminal 22 or 21, instead of 23.

By this means it should be possible to reduce the output
below 400 mV.

If the level 1s less than 150 mV with the input lead
connected to 23, it will be necessary to increase the
feed end track filter tapping to 22 or 23 as necessary,
or feed resistor tapping from 3 to 2 (see 2.4.3.f).

l : ‘[?}pe refarencs
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adjusted as follows. Remove the receiver amplifier type
RR 2002 and replace it with a dummy amplifier type XV1020.
Measure the voltage between the dummy amplifier terminals
(i.e. the reed filter output voltage).

Adjust the attenuation to make this voltage as close to

75 mV as possible. The attenuatiop is adjusted by
selecting both primary and secondary taps on the
transformer in the RT 73212. Finally, replace the
receiver amplifier RR 2002.

I N S I T o N e R LA A

Mezsure the voltage across the Reed follower relay type
ZS 2411 between terminals R1 and R2 of the plugboard;
this should be between 11.5 and 18.0 volts when measured
with the multi-purpose meter cn the 25V d.c. range.

Measure the drop shunt at any point within the track
circuit. It should be greazter than 0.5 ohm.

Page 42 of I8 147
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3.2.;.5.
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GOINTLESS ReCELVER EUULEFMENL

Description. ?

A diagram of the jointless receiver equipment is s). .
figure B. The following equipment is required:-

Ll
power supply unit, type RR9121 (50Hz) or RR9187 ( uilzn):
(reed filter, RT6XX0 series
(receiver amplifier type RR2002;
attenuator/filter type RT7302;
reed follower relay type 2524171;
reactive shunt, or resistive shunt
type RT7412;
surge diverter, AEI type 16A with base.
The track circuit signal in the rails is detected by ~~: s of
a loop formed of multicore cable, lazid across the sl¢ o
in the web of the rail. The standard comround lcop
incorporates a connection between the rails, which is
via the reasonant or resistive shunt. . The compcund ...
directional; it must be aligned correctly with respec-
the transmitter which is feeding it, with the joint &' iz
end of the loop remote from the transmitter (see fig. !,

Two pairs of wires are reguired between the loop and the
locatien cupboard or relay rocm housing the eguipment.
One pair forms the shunt circuit connected to the rails,
and must have a loop resistance of less than 1 ohm. The
other brings the output from the multi~turn coil to the
equipment; this is a high-impedance circuit, and may iu
loop impedance of up to 20 ohm.

The output from the multi-turn loop is passed to the Reec
receiver via the attenuator/filter, which provides a mear
of adjusting the sensitivity of the receiver to obtain the
desired value of train shunt, and also protects the reed
filter from damage due to high interference voltages. Tt
reed receiver (see 1.1.5) drives the reed follower relay.
which is a standard BRB miniature relay to BRS30. The
contact arrangement is shown in figure 9. The relay has
six front and three back contacts, being identical to the.
used for Reed remote-control equipment, but a slow-pick-i
track repeater relay should always be provided in normal
applications. In the standard centre~fed arrangement, &
single TPR 1s energised over contacts'of the track relay:
of the two receivers. (If the track relay is repeated by
a vital Reed FDM channel, this provides an adequately
slow pick-up; and in this case the separate TPR may be
dispensed with).

The last jointless track circuit in a section has insulave-
block joint(s) at one end. In this case, the transmittes
may be connected to the rails near the joint(s), so that

the track circuit is single-ended,

There is no limitatiorn on the minimur length in this casc.

. :
with only one receiver
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3.2.1.7.

3.2.1.8.

3.2.1.9.

Al @ AUy vk oA LAl LUl L s Lbudd N 4L LD L W
centre-fed, as in the standard arrangement, so
that it sthen has a receiver at the block joint(s). |
This receiver should be of the jointed form, as in

section Z.1

vhen the standard feed equipment is used,sthe lobps
should normally be formed of 2 -core cable.

Wnen the nigh-power feed ecquiprent is used, the loops
should normally be formed of 12-core cable, with taps
at 7 and ¢ turns if reguired.

Cables used for loops must not be screened. If local
standards do not include the sizes called for above,
the nearest larger size should be employed. Only the
number of cores called for above should be used, and
the innermost corecs snhould be left unused.

For further detaills of the loops, see the Appendix.
Track ~plan symbols for the loops are shown in figure 13.

An additional receiver may be provided within a‘ track
circuit when an additional indicatior such as

the strike-in point for a level crossing or approach
control of a signal is required. The loop for such
a receiver may be placed anywhere within the track
circuit, and should normally be of the simple type;
that is, it should consist only of the multi-turn
coil, and should have no rail connections or resgnant
or reactive shunt. A typical example is shown in
figure 11.

The jointless track circuit may be used as an overlay
on d.c. and other track circuits. Compound loops

should be used with reactive shunts even on non-electrified
lines, because the 2.2 ohm of the resistive shunt, being
connected between the rails, would tend to drop the berth
track circuit. It may he.necessary to take steps to
prevent the feed and relay end equipment loading the
overlay reed track circuit; on d.c. track circuits

this is done by connecting the special inductor, type
RT7601 to RT7611, in series with the track connections.
In very long d.c. tracks, the special inductor is not
required in any connections more than 2km away from the
reed track circuit. A typical arrangement is shown in
figqure 12.

The resistive shunt provides a resistance of approximately
2.2 ohm in the shunt circuit of the compound loop, and is
used in track circuit on non-electrified lines.

On electrified lines the reactive shunt is used in its
place; this is a tuned device providing the same
impedance at the operating frequency, but presenting

a high impedance to a.c. and d.c. traction current.

For the type reference of the reactive shunt, see

section 5.9.
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3'2.2.

3e24242.

3.2.2.3.

3.2.2.4.

3.2.2‘5'

Installation instructions for iointless receiver.

i . b . o ¥
Figure 8 shows the wiring diagram for a jointless receiver, '
and must be followed. The diagram shows the connections for

a standard compound loop feeding one receiver. The wiring

from the reactive or resistive shunt to the track fuses, and
from the attenuator/filter to the track fuses, should be run

in twisted pairs. Note that the reactive or resistive shunt
circuit has a 4A fuse, whereas the circuit from the lcop to

the attenuator/filter has a 2A fuse (because it is not
connected directly to the rails). The leads from the

reactive or resistive shunt to the track fuses should be run
directly down the side of the location case if the shunt is
mounted on the relay mounting bars.

The equiprent is designed for mounting in standard locaticn
cases or on relay racks in relay rooms. The layout of the
ecuipment must be as shown in figures 14 and 15.

The receiver loop must be installed correctly, following the
instructions given in the Appendix. Note that the joint in
the cable forming the loop must be at the end of the loop
remote from the transmitter which feeds it. Also, the
cross—-connection between the rails must be run so that it
crosses over itself, so that the voltages induced by the
currents in the rails and in the cross-connection augment
each other, rather than bucking each other off, as shown in
figqures 16.

Positicning the loop; on jointless track there are no joints
to indicate the positions of feed ends and receiver loops,

and their positions must therefore be measured. Correct
positioning of the loops in particular is essential, because
this determines the effective end of the track circuit. On
track plans, loops are indicated by flag-shaped symbols

(see figure 13). On the plan, the dimension is to the tail
of the symbol. On the ground, the loop must be positioned
with its centre at the measured point. The compound loop must
be laid so that the cable joint is at the end indicated by the
tail of the symbol. The position of the feed connections to
the rails is shown on the plan by an arrow (see figure 13).

The track circuit must be set up correctly, as described in
the next section.

Type reterernce
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>ve 3.2.3. Setting-up procedure for jointless receiver ,

A T 4 : ) S
2 fne 3.2.3.1. Equipmént required: R '

multi-purpose meter; (3ZI Selectest Super 50 or equivalent);
transistor voltreter;
shunt box.

.2.3.20 Before units are plugged in, the layout and wiring should be
checked carefully, particular attention being paid to the
magnitude and polarity of supply voltages. Tirme spent in

: this way may avoid damage to the electronic units. l!leasure-

; ments should only be attempted when there are no trains

within lkm of the receiver end.

3.2.3.3. In the standard arrangement of jointless track circuits,
adjacent track circuits each have a separate compound receiver
loop, arranged so that the track circuits overlap. Two signals
of different frequencies are present in the rails in the vicinity
of the pair of loops, and traction interference may also be
present. Hence it {s not normally possible to take accurate
meter readings between the rails at the relay end, or at the
output of the loop. Accurate readings must therefore be taken
at ‘the output of the reed filter, using the Durmy Amplifier

| type XV 1020. An electronic voltmeter having ranges down to

' 100mV full-scale is necessary for this purpose (see below).

. 3.2.3.4. a) If the equipment includes a reactive shunt, make sure that
' the flying lead is connectad to the terminal appropriate
for the channel in use.

b) Measure the mains supply voltase. It must lie between 93
and 127v,

_c) Measure the output voltage from the power supply unit
(RR9121 or RR9181). It should lie between 12.0 'and
13.8V d.c. when measured between terminals D2 (positive)
and A3 (negative) on the receiver amplifier plugboard.

d) Remove all track and shunt fuses. Using the multimeter

: on ohms range, measure the resistance looking into each

| pair of track tails, to check that the loop and shunt
connections have not been interchanged. The loop will
give a reading typically of the order of 15 ohm, whereas
the shunt circuit will give a reading of less than 1 ohm.

e) Replace the receiver amplifier type RR 2002 with a dummy
amplifier type XV1020, and measure the voltage appearing
between the two terminals on the front of the durmy amplifier
with an electronic voltmeter. Adjust the attenuation on the
attenuator/filter unit type BT 7302 until this voltage is

i approximately 75mV; this is done by moving the two flying

leads on the RT 7302 to select two series resistors. Start

with both leads at the bottom of the terminal block, and

" move first one up to obtain an approximate setting, and

| then the second for a finer adjustment.

If the level is less than 75mV with the minimum resistance
in circuit it will be necessary to increase the feed end
track filter tapping to 22 or 23, or feed resistor tapping

z from 3 to 2 (see 2.4.3.f). S
! (Typereferenc&
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Withdraw a fuse from the shunt circuit. 7The meter
reading should now decrease. If it increases, the
polarity of the locp ig vrong. (An incorrect loop. K
will normally give a low output voltage as well. The
maximum voltage available from a loop of correct
polarity will normally be well in excess of 75mV).
Replace the fuse. (Note that the polarity of the

loop can be changed by turning it over about an axis
parallel to the rails, i.e. so that the joint remains
at the same end).

Remove the Dummy Amplifier and replace the Recelver
amplifier. The track relay should then energise,
Measure the voltage across the Reed follower relayv
type 2S5 2411 between terminals R1 and R2; it should

be between 11.5 and 18.0 volts when measured with

the multimeter on 25V d.c. range. NMeasure the drcp
shunt; a value greater than 0.5 ohm should be cbtained.
Do not attempt to take a drop shunt over the loop. It
should be taken at a point on the feed side of the
loop (for example, between the track connections of
the other loop).

After both relay ends have been set up in this way, apply
a short-circuit, such as the shunt bex set to zero, between
the rails at each of the three positions XX, YY and 22 in
turn (XX and ZZ are any points outside the pair of loops,
and YY is a point between them)., Check that the sequence
of operation is correct, as follows:

shunt at 'A' track relay ‘B! track relay
xX down up
Y down down
2z up : down

This test checks that each loop is connected to the correct
relay end. If both relays are dropped in all three positicns,
repeat tests (d) and (f).

A simple loop may feed either one or two relay ends. It hes
no shunt connection. Set up the relay end(s) as in (a) to (e)
and (g) above. If there are two relay ends,the position of
the feed determineson which side of the loop each relay end
will shunt.

!Typereferenc
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4.0

4,2.0

4.2.1

A.Z.Z.

A.2.3.

L.2.4,
4,2.5.

4'2‘6.

A.z.?

4,2.8.

FAULT FINDING PROCEDURES. . " _ ‘ :
i

The equipment i{s designed for maintenance on a unit replacement
basis, faulty units being replaced.in the field and returned to
the workshops or manufacturers-for repair. It {s therefore

only necessary to decide which unit {s fawltyand to rerlace it.

Important notes on fault-finding.

It {s very important that any fault causing a low output from
the transmitter is not corrected for by re-setting the track
circuit.

When changing-a Reed filter it is important to ensure that the
replacement is of the correct channel number. (A filter of the
wrong channel cannot be inserted into the plugboard because

of the registration pins).

If 2 track filter or reactive ghunt is changed, it must be set
to the correct frequency. Care must be taken, as it is possible
that a high voltage may be present across the inductor or
capacitor inside the unit. A charge may be retained on the
capacitor after the unit has been disconnected, and should be
discharged by connecting a multimeter on 300V d.c. range across
its output. It must not be discharged with a short-circuit.

Attention must be given to the security and cleanliness of
all connections,

It {s necessary to set up the track circuit again as described
above {f any unit hes been changed in rectifying the fault.

In each case after the fault has been cleared the drop shunt of
the track circuit should be checked., It should be greater than
0.5 ohm.

It i{s not possible to measure signal levels between the running
rails in electrified areas as the traction supply causes
interference. ' v

Equipment required :

multimeter (SEI Selectest super 50 or equivalent).
electronic voltmeter with 100 and 1000mV a.c. ranges;
dummy amplifier type XV 1020 (jointless receiver end only);

shunt box.

Type reference
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4.3,0 _Standard feed erd. o S
4.3.1 Figure 2 shows the standard feed equipment.

4,3,2 Remove the track link, and connect a multimeter on 2,5 or 10A
a.c. range between the equipment terminals, to measure the
short-circuited current. The correct value depends upon the
amplifier as follows

Track filter Min. current for
terml. RT 7101 or RT 7111 or
RT 7112 term1.10/12 RT 7112 terml. 11/12.

21 ' 1.24A 1.0A
22 1.5A 1.3A
23 1.8A 1.5A
or feed resistor
termls.
1/3 1.54 1.24
1/2 2.04 2.0A

If it is correct, the feed end equipment may be assumed to be
operating normally. If there are impedance bonds within the track
circuit under investigation, the tuning of each one should be
checked (see 2.4.3f). The receiver end(s) should then be
investigated,

If the short-circuit current is not correct, continue as follows.
4.3.3. With the track link removed, measure the a.c. output voltage of

the power amplifier RT 7101 or RT 7111 (terminals 1%and\2).”¥ It

should be about 17V (RT 7101) or 13V (RT 7111) measured with\\\\

a multimeter,

If it is correct, change the track filter. (Ensure that the

flying lead in the new track filter is set to the same tap
as that on the one replaced). )

If wrong, continue as follows :

4. .4 Measure the a.c, output voltage from the vocillator amplifier
RT 5001 (plugboard terminals Dl and D3). It should be about 3V,

If 1t is correct, change the power amplifier.

If wrong continue as follows :-

A "T‘b-’vww\ol/x Woa.d 1 w\‘\ T 7“1
(C'\ Sﬂ/k’u\l}—\m‘ (u&)w{gliq - i
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4.3.5

4.3.6

p "
¥ “

Measure the d.c. supply voltége to the ésciliator amplifier
between Al (positive) and A2; it should lie between 15.0 and 17.0V.

If correct, change the oscillator amplifigr RT 5001 and/or the
reed filter,

If wrong continue as follows

Measure the voltage of the a&.c. output from the constant-voltage
transformer, It should lie between 15.0 and 17,0V rms.

If it is correct, change the power amplifier.

If it is wrong, remove the plug-coupler from the power amplifier
and repeat the test, If it is 8still wrong, check the mains
supply voltage, which should lie between 93 and 127V. If the
mains voltage is between these limits, change the constant-.
voltage transformer, NT 1202 or NT 1212.

Note : A short circuit fault in a power amplifier can
cause the output voltage of the constant-voltage
transformer to be reduced to a low value. Where
several power amplifiers are fed by one constant-
voltage transformer, {t may be necessary to find

the faulty amplifier by disconnecting them one at
a time.

Type reference
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Figh-nower feed end

4.4.0.

4.4.1. Figure 3 shows the high-power

4.4.2. end co

terminals

Remove the track link,
betveen the eculgmcnt
current.
on the RT 71281 to vhi
it is 2, 4 or 5, move

should now be a¢ least

&\

U_Lc

o~

n
.lukt

If it is correct, the 1e
operaiing nornally, ond
the originel terminal on %
bonds should be checke
shoeld e investigatea.

ct
.Y
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oY)

re T

If the short-circuit
féllows.

current is

+

Veasure the g.c. ocutput volizge
(terminels 1 and 2). shoulid

o

4.4.8.
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4.4,.4, Checlt the two

or T 92C1 *o

5 (positive) and 6, oa !

If both are correct, measure
oscillator armplifier RI ECC1

6 and 7 on the ET 7181). It
If this is also ccrrect, change

flying lead on the arpiifier to
(see 4.4.2).

fec
rne
}ake a note of the nunaber (2

cotout
the le=d to terminel 2.

z _;,':.nc

(see 2.4.71

é.c. supplies from the pover supply un.Lt
the perer amslilicr.
between terminels & (positive) end 4,

G eccuiprent.

4
[oq¥

e mMmiltimeter on 104 a.c.
s0 as 1@ measure th

%, 4 or 5) cf
ving lecé is cormected;

.y

The meter reaci

range
P3

chort-cirouit
terminal

)
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-

o~
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ent may be assumed to be
ead should be returned to
The tuning of eny imnecar

v the receiver cr

aipm
- -
L

71Z1.
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-
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S tnen

less then 4.S4, continue as

of ithe power gmplifier BRI 7131

the

T 12C

-‘.e VO' uagea 5.‘.;
and 15V between

ne power supply unit.

the a.c. output voltage from the
(plugrozrd terminels D1 and D3,
shoulé oe about SV.

oTr -

he

t cwer emplifier. tet the
V.
LYYy Ses

D
termingl previocusly hotled

If it is wrong, check that the 15V é.c. supply from the NT 1502
or RT 9201 is present cetween vplugbcerd terminais A1 (9051u1vn\
and A2. If it is, chsnge the oscillator ampiifier &I E{01 and/or
the reed filter. )
Type referenct
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4.5.0

l‘oSnl

4.5.2

4.5.3

4.5.4

4.6.0
4.6.1

&.6.2

4.6.3

"Receiver end at joint,

¥

Figure 6 shows the receiver equipment used at a block joint.

Check that a voltage of between 150 and 400mV a.c. i8 present
between terminals 11 and 12 of the track filter, using an
electronic voltmeter. If not, and if the track fuses and leads
are in order, then either the track filter is faulty, or the
fault is at the feed end. Check the track filter by replacing
{t with a substitute (ensure that the leads to the new track
fi{lter are connected to the correct terminals).

If the voltage is correct, continue as follows :-

Measure the voltage across the coll of the Reed follower relay
252411 (terminals Rl and R4), using a multimeter on d.c. range.
It should be at least 9V d.c.

If this voltage is wrong, continue as follows :-

Check the d.c. supply voltage to the receiver amplifier RR2002,
between plugboard terminals D2 (positive) and A3. It should be
12.5V approximately. If the upply voltage is correct, change
the receiver amplifier RR2002 and/or the receiver reed filter.
If this does not clear the fault, change the transmitter reed
filter at the feed end of the track circult.

If the supply voltage is incorrect, check the mains voltage,
which should lie between 93 and 127V rms. If the mains voltage
is correct, change the power supply unit RRS121 or RR9181.

Jointless receiver end.

Figure 8 shows the jointless receiver equipment.

Check that a voltage greater than 0.2V a.c. from the receiver

loop in the track is present at the track terminals; if not,

the loop {tself must be faulty and should be checked for
continuity. Note that, as measured with the multimeter, the shunt
circuit in the loop appears as a short circuit approximately,
whereas the multiturn coil has a significant resistance of several
ohms (see also sections 3.2.3.4.) :

Replace the receiver amplifier RR2002 with a dummy amplifier

XV1020, and measure the voltage between the terminals of the

XV1020 (this is the reed filter output voltage), using an

electronic voltmeter. It should be greater than 4ZmV. )

If it is not, first reduce the setting on the attenuator/filter type
RT7302 to zero resistance (as in section 3.2.3.4.). If the voltage
measured is still less than 42mV, short out the attenuator/filter
between its terminals T1 and T2. If this has the effect of bringing
the voltage up to a level greater than 42mV, repiace the RT7302.

If not, replace the resonant shunt, or the resistive shuni -RT/ %1

as appropriate. If this does not bring the vcltage up, replace

the receiver reed filter,

If the XV1020 output voltage is greater than 42mV, continue as

follows :- Type reference
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4.6.4. - Restore the receiver amplifier RR2002, and measyre the voltage
across the coil of the Reed follower relay 252411 (terminals
Rl and R4), using & multimeter on d.c. range. It should be at
least 9V d.c.

If this voltage is wrong, continue 2s £611ows.

4.6.5.  Check the d.c. supply voltage to the receiver amplifier RR2002,
between plugboard terminals D2 (positive) and A3. It should be
12.5V approximately.

If it is correct, change the receiver amplifier RR2002. If this
does not clear the fanlt, change the transmitter reed filter at the
feed end of the track circult,

| 1f the supply voltage is incorrect, check the mains voltage, which
should lie between 93 and 127V rms. If the meins voltage is
correct, change the power supply unit RRS121 or RR918l.

4,7.0. Drop Shunt

£.7.1.  After clearing any fault, always check the drop shunt. It shoul
be at least 0.5 ohm.

4.7.2. On jointless track circuits, check the drop shunt at a point just
on the feed side of the receiver loop. On centre-fed track circuits
clearing & fault in one receiver will not affect theother recelver,
except on short track circuits in cases where & resonent or resistiv
shunt has been changed; nevertheless, the drop shunt should be
checked &t both ends of centre-fed tracks.

4.7.3. At intermediate jointless receivers using simple loops, the setting
operation described in section 3.2.3.4. above will be found to give
a2 drop shunt value in the region of 2.5 chm. This relatively high
figure is a2 consequence of the electrical parameters of the simple
loop, and does not indicate excessive sensitivity. ‘

i
i
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This section gives a brief description of all the units

availarle in the type RT system for jointed and. jointless

. track circuits of the various kinds descrited above.

- Most of t-e units are designed to te fixed on mcunting
bars for standard miniature relays in location cupboards,
or con relay racks in relay rooms.

. Units with a zuffix letter to the tyve reference number

RTS001A) are internally medified or updated but

are fancoicrnally interchargeable with cther units with a

differen= or no suffix.

Reed transmitters.

The reed transmitter consists of two separate parts, an
oscillator amplifier and a transmitter reed filter. They
clip together to form a single unit which mounts on a BR3
standard miniature relay plugboard and whose dimensions
conform gererally to the miniature relay module cize except

that the depth is 22mm greater. The combined unit acts as a
] feedback oscillator whose frequency is determined by the reed
filter.

z Oscillator amplifier type RTS001 is the upper part of
the Reed transmitter. It has a red anodised cover, and
is used only in Reed track circuits. It is common to
all the frequencies used.

Transmitter reed filter, type RISXXO series is the lower
Ho et part of the Reed transmitter. The middle two digits of
trhe type reference nunber indicate the frecuency to which
the filter is tuned; for examplé; type RTS1X0 is a
transmitter reed filter for channel number £213 (369 Hz).
The reed filter is fitted with registration ccde pins,
which prevent a unit of the wrong frequency beirg plugged
in. The frequency used and other details are shovn in
the table in 5.12 below. :

5.2.2. In the standard feed equipment, the power supply tc the reed
transmitter must be obtained from the power amplifier (see
below). In the high-power feed equipment, it must: be obtaired

from the power supply unit, type NT 1302 or RT3201.

5.3 Power amplifiers

Power Amplifier RT7112 is used for al1 standard power track
circuits. It occupies 2 single nminisTure relav space and
must be supplied from a constant voltage transformer type
NT1202 (50Hz) or NT1212 (60Hz).

Power Amplifier type RT7131 is used in high power feed
equipment. It occupies three miniature relay module speces.
Tt mns+ he fed from a power supply wnit type NT1302 (50Hz)

or RT RT 9201 (60Hz).

Type referencs
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oave 5.4 Tr=cx Fillters.
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Jozine 5.4.1. At the feed end, the track filtér rercves harmonice frorm the :
feed current snd alsc protects the feed equirrment fr-m hicgh

; veltzges con the track due te tracticn etc. At the receiver

| end of track circuits with Jcints, the *ragk filter is used

again and ects as a filter, rejecting traction surply

frequencles end passing cnly the Reed frequencies.

5.4.2. The tvpe reference number of the treck filter depends urc
the channel in use. The tvre references are &s shown below.
The stzanderd treck filters are fcr use in stendard feeds, &and
in all receivers of jeointed trecks; the hich-power track
filters are fcr use in hich-rower feeds.

Channels. . St=ndard Tvre Hich-~Fcwer Tyve.
f211 - £216 RT 72C2 RT 7221
£217 - £221 RT 7212 (RT 7271)
A, B, C, RT 7241 RT 7261
D to H _ RT 7221 RT 7251
5.4.3. All the track filters recuire three winiature relav mrdule
spaces. They have teprings which rust be selected according

to the freaguency in use, the terrinasls beinn labelled
accorcdingly.

! 5.4.4. Th~ st=ndard treck filters inccrurreate twe resistcrs which

are ncrmally in series with the *rack ccnnecticns (see ficures

2 end 6), with a tctal resistance of 4 ohm. These resistors

mav be omitted in orcer tc compensate for the resistance of

long track leads by rmakinT ccnnection to terminegl 22 or 23 rather

than 21.
i 5.5. Reed receivers.
} S.5.1. L.ike the reed transmitter, the Reed receiver consists of two

parts forming a single unit which plugs intc a standard
miniature plugboard.

Receiver arm~lifier tvoe RR 2002 is the uvper part of the Reed
receiver. It has cilver ancdised cover, and 1s used only

in Reed track circuits. It is common to all the frequencies
used.

Receiver arplifiers type RR2CCZ2B and RR2002C are fitted with
RF interference sucpression ceomponents, but are otherwise
interchangeable with RR2C02.

Receiver reed filter of the RTEXXC series is the lower part.
The riddle twc digits of the tvre reference nunber indicate
the channel number, as in the case of the transmitter reed
filters; details are-given in the table in 5.12 below.

The reed filter is fitted with recistration code pins.

5.5.2. The power supply tc the reed receiver must be obtained from
a reed power supply unit tvre RR 9121 or RR 9181,

Type reference
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5.5. Attenuators. .

Attenuator/filtar type RT7302 is used in jointless receivers
cnly. It provides for adjustrent of the receiver by means
~of series resisztors, which are selected by means of two flying
leads, and also incorporates a filte

interference picked up by the lceor. It requires two miniature
relay module spaces.
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Attenuator panel tyve RT7312 is used in receivers at joints

in track circuiis with higr-rower fe2ads. It is a transfermer
having sets of adjustable taps for coarse and fine adjustment
of the recaiver. t requires two miniature relay module spaces.

547 Follower relay.

Reed follower relay type 252411 is the track relay in all Reed
track circuits. It is a standard miniature relay to BRS30,
fitted with a special coil to match the output from the receiver
ampnlifier, It =as a maximum pick-up voltage of 8.8V,and a
minimum drop away of 5.7V. The contact arrangement is shown:

in figure 9. It mounts on plugboard type Z2{0133.

5.8 Power Suwpply Units.

e b e
Constant-voltage transformers types NT1202 and NT1212 are used
in the standard feed equipment with power amplifiers type RT7112.
One constant-voltage transformer can feed up to four power amplifiers
Tae power consumption from 110V a.c. mains is 40VA when supplving
one power amplifier, plus 20VA for each additional power amplifier.
Type NT1202 is for 50 Hz mains, and type NT1212 for 60Hz mains.
Each requires five miniature relay mcdule spaces.

§O vy Gota) :
Pover supply units types NT1302 and RTS201 are used in the high-
power feed equipment with the power amplifier type RT7131. Each
set of feed equipment must have its own power supply unit. The
pover consumption from 110V a.c. mains is 200VA. Type NT1302
is for S0Hz mains, and type RT9201 for 50Hz mains. They are
intended for backboard mounting, and measure 370 x 180 x 170mm.

Reed power supply units type RR9121 and RR9181 are used to

feed the receiver equipment in all cases. Each draws 25VA

from 110V a.c. mains, and requires two miniature relay module
spaces. Type RR9121 is for S50Hz mains and type RR 2i81 for

6CHz mains. Cne power supply unit may supoly two sets cf

receiver end equipmznt, provided they are of different frequencies.
In this case the leads to the second recwiver should be less -
tnan 3m long. ’

5.9 Peactive and Resistive Shunts.

The reactive shunt is used in conjunction with the compound
receiver loop in jointless relay ends on electrified lines (see
section 3.2).

[ 4

!Typereferance
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Types RT7701 and RT7711 are used in 50 Hz areas and cater for
channels £211 to £218 anH £215 o £221 respectively.: ~hey
occupy three miniature relay spzces.

Types RT7431 and RT7441 2re used in 60 Hz areas, and they cater

- for the fcllcwinc channels:-

RT 7431 - channels D to H;
RT 7441 - channels A,B and C.

Thevy have tacrings which must bes selected according to the
frequercy in use, <he ¢erminels beinc labelled with the arpropriate
letters.

Resistive shunt type RT 7412 replaces the reasonant shunt cn nen-
electrified lines. It ccnsists of a resistor of 2.2 ohm cf
suitable design on a plate requiring twc miniature reley mccule
spaces.

Miscellane~us Items.

Surce prctection unit type RT7501 is used in stend=rd feed
equirment to prcvide additicnal protecticn in reglons where
there are frequent electric stcrms. I+ mounts in a single
miniature relavy module space.

Special inducters type RT7601 2nd RT7611 are for use when

a Reed jointless track circuit is overlaid on a d.c. track
circuit (see ficure 12). The d.c. resistance is C.06 ohm
neminally, and the incductance is 8mH. Type RT7611 requires
twe miniature relay medule speces, and tvpe RT7601 is mcunt=d
on a rlate c¢f the GRS B2 size.

Dumry amplifier tvpe XV1020 is used in testinc and szettinc-up

as a ~envenient mears of measurirc the outcut volt=2ge frem the
reed filter in the rrceiver. It reserbles the receiver emplifier
tvpe RR2002 physically, but it cnly ccntzins ccnnecticns to

the reed filter output, which are brecucht %o a peir c¢f termin=1s
on the frent ¢f the unit. For taking readincs, it is attached

to the reed filter ‘n place cf the RR2002, =znd t“o ccmbined

unit is put back on to its plugboard.

Dummy Amrplifier type XV2002 provices a siriler functicn to X71020

‘but ircerrorates a dicital millivoltmeter, thus avoiding tre need

fer a secarate meter. .

Trradance Bonds frr use with Reed Tr=ck Circuits

Impedance bond tyre DF 2001 is a hich-current bond navina the
follcwing ratlings:

hi
-

2d.Coe

: CQCA per oad
S0 cr €0 Hz : SCCA rer ral

1

Tr-adance bend type [CG1C01 is a smaller bond, primarily fer 2.c.
lines, with a rating at 50 or 60 Hz of 200A per rail.

—
Type referenct
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Pescnatins Tarecitors for Imrpedance Scenids.

-
o,

Caracitor type NR1251 is used €cr resonating either cf *“he bends
cescribed in 5.11. It is fitted with slidina links which en2ble the
canaciterce in circuit tc he adiusted between 3.0 2md 12.5
microfarads. It is intended to he mcunted in a leccstion cupbezrd.

Wwhen Reed track circuits are installed on lines alresdv electrified,
it may be a requirement that existing impecance bends be retalined.

Nen-2d fustzble resonating cep=citors are available fcr use with 2
number of stardard tvres of imcedance bend fcr this curpeose. They
are Cesicnad to £it imside the seccndary terminal-chzmber of tre

impedance bond itself, and are of a suitably rcbust ceonstructicn.

The tyves available currently are shcwn in the fcllcwing table.

Tyve -~ for use with bend type Ncminal caracitance
NR 1811 DD (SGE. Rly. Sicnal Co.) 18CnF
%2 2201 DE (GEC-Gereral Signal) 22CrF
NR 1802 P3 (Westin~house B. & S. Co,) 180nF
NR 1821 S (Westinchcuse B. & S. Co.) - 18CnP
[ 4

: Type reference
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SxE .
. 5.12. Creratinc Frequencies. .
LENG.
£.12.1. There 2re two s%ancdard sets of overatinc frequencies, cne
[ for use where the mains supcly, includine the suroly to the

! tra2cticn svstem (if any), is at 5C Hz, and cne for use where

‘ it 1s at 60 Hz. The two sets cf frequencies must never be
mixed. The frequency of cperaticn is determined by the reed
filters used in the feed end receiver equirment

5'12‘2.

-
-

3

ercies fer 50 Hz areas are identified by a charnel number;
example, £214 denctes an cperating frequency cf 372 Hz.

The middle twe diaits cf the tvre reference number for the re=d
filter indicate *the chennel numbers; fcr exarple, transmitter

i ard receiver reed filters for f214 are types RT 5140 and RT 6140
! resrectively.

3 ™
"

ed by a lett

i er; for
frequency of S06Hz

5.12.3, Frequencies for 60 Hz areas are identif
exarple, letter A denotes an oteratina

5.12.4. The tables on the next twc czges listall the frequencies used,
and give details of the reed filters and plugboards required’
for each. Ncte that cnly the reed filters z2nd the track filter
(see secticn 5.4 above) vary frem one cperating frequency to

3 another: all the rest of the equipment is ccrmen.to all the

frequencies.

5.12.5 For track circuits with joints, a rotation c¢f three freguencies
should be used cn each line so as to orotect acainst short-
circuit failure of insulated block jeints: that is, two track

ircuits of the same fregquency shruld always ke separated by tsa
track circuits of cther freguencies. Severate se*s of thres
frecquencies should in general ke used cn =djacent lines. A
typical example is shown in ficure 17.

5.12.6. Fer jointless track circuits seven (cr rore) frequencies in
rotation must be used cn each line. Cn edjacent rarallel lines
a stagger cf twc (or more) frecuercies shcould be adepted. If
there are four roads this will require the use of eight frequencies
as shcewn in fig. 17.

Typg_igzer;nce
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3.

4.

5.

6.

APPENDIX

Installation of Receiver Loops for Jointless Track Circuits

The standard compound receiver loop is formed from 37 core cable.

For certein eprlications different numbers of turns may be specified,
either for technical reasons or to suit loczl standards. For high-
power jointless track circuits 12-core cable should be used. where
particularly wide variations in track conditions are anticipated an
intermediate tapping may be brought out of the multiturn coil to
provide a coarse stage of receiver setting. This should be between
the 50 and 70% points (at 20 turns when 37—core cable is used).

Figure 20 shows a typical connection method for a loop formed from
37—core cable. Cores 1 to 36 are connected in series to form a 36~turmn
coil, whose ends are brought out to the receiver. Core 37 forms the

shunt circuit which runs between the two reils, and the correct end

rmust be connected to each rail as shown in the figure (see also fig. 16).
The types of cable used and the jointing method may be varied to suit
locel standards; the figure shows the standerds adopted for British
Railways' Scottish hegion. A disconnection box mey be provided in the
leads between the loop and the location cupboard to facilitate changing
loops in the event of a fault.

The loop should be so laid out that its length along the track is
approximately 5m. However, the transverse parts should be run along
sleepers, as shown in figure 20, and so this dimension is to the nearest
sleeper position only. Hence all loops may not be exactly the same length,
particularly on track with wooden sleepers, and if they are to be pre-
assembled in the workshop it may be necessary to measure the exact
sleeper spacing.

The loop must always be laid so that the joint is at the end remote

from the feed of the same track circuit, as shown in fig. 20. Each relay
end normally has its own loop, and they are always arranged so that

there is an overlep of the adjacent track circuits. Hence the arrangement
of loops on the ground should be as shown in one of the two standard
layouts, figs. 18 and 19.

The arrangement shown in fig. 18 provides an inclucive overlap. The 4o
loops ar: leild one on each sde of the measured overlap point as shown,
with @& single sleeper between ther, The nominzl end point of each
treck circuit is the centre point of its own receiver loop, as shown.

The arrangement shown in ficure 15 provides first-axle replacement of
the sicnel, because the loop for the track circuit ahead (BT) is broucht
bzck to the signal so that the twe track circuits overlep by 300m. The
loor for the track circuit in rear is plzced so that its centre lies at
the mezsured cverleap point.

'GEC~-Genera! Signal
f1senE <GS T 0 T
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For some purposes a ‘'simple' receiver loop is used. This 1s 'a loop
which does not include the shunt circuit between the rails. All the
cores in the cable are connected in series to form the coil. Such a
loop may be used for an additional receiver ate an intermediate pcint
in a track circuit for various purposes such as approach control. It
should be made up as shown in fig. 20 with the omission of the rail
connections, core 37 being included in the coil instead. It should
be placed on the track with its centre at the mezsured position.

'CEC-General Signal Limited [Page 32
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DEs. ENG. APPENDIX 2

Mounting Reed track circuit and vital remot control equipment together
rJ

1. wWhen type RT Reed track circuit equipment and vital type RR

Reed remote control equipment are mounted in proximity to each other,

it 1s necessary to take certain precautions to ensure that the relatively
high currents flowing in the track circuit equipment cannot give rise to
interference in the remote control equipment.

2. When the equipment is housed in lineside apparatus cases, wherever
possible type RR receivers should be mounted in separate cases from type
RT feed end equipment or from Reactive Shunts (type RT7701 etc.; see
section 5.9). Where type RR receivers must be mounted in the same case
as type RT feed end equipment or Reactive Shunts, the RR receivers should
be separated by at least two rows from the RT equipment.

3. When Reactive Shunts are mounted on a mesh or backboard in an

! apparatus case, no Reed receiver (type RR cr type RT) should be mounted
% within 300mm of them. This is most simply achieved by ensuring that

i Reactive Shunts are always mounted at least 300mm below the top of the
mesh or backboard.

4. When the equipment is housed in relay rooms, type RR receivers
should again be separated by at least two rows from type RT feed end

5 equipment or Reactive Shunts. Where possible, it is desirable to keep
>————~————J type RR and type RT equipment to separate racks.

5. The standard layouts of type RT track circuit equipment must be
kept to at all times (see sections 2.3.1., 3.1.2.2., and 3.2.2.2), and
twisted pairs must be used for local wiring as shown in figures 2,3,6 and 8.

6. _Wiring for type RR systems and type RT track connections must
always be run separately.

ro GEC-General Signal Limited |[Page 13 IB47 &
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] : Full Release - BV
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l 7 view of the plugboard. The coil is connected be v
i 5 and B3 and R4 are linked inside the relay.  If coomo'
. the earlier type 32'30 relay, which had the seme v
' essential, then the comnections Ircn the Reed reiei-rox : =
made to Rl end B4, 2nd 2 link must be fitted betowrne #2 sond AL

(AN S B

Cthervise, thev rmay be male directly to Rl end R,




PP
L

CHECKILO

39} TRACED

[

. —
Ui

-

APP'D

T0 1500m

300

300 70 1500m

tx

MAX{MUM AND MINIMUM LENGTHS OF REED JOINTLESS TRACK

CIRCUITS UNDER BRITISH CONDITIONS.

D"‘—

ru::.z.

- <
-3

x x
- [ W]
zo

_—

@

0 TO 1500m

y . [ Cte@

GEC-General Signal Ltd.

London England. © 1879

{BRITISH PRACTICE)

(=]
¥
[ 8]
z 1SS |DATE 137-82CL.
u .
- ) 3 CHKD £im
¥ APPD7 )7
> ;
S ' REVISED .
c
z i ISSUE|DATE NOV 75
x CHKD
= _—
z‘ 2 APPD o=
z . REDRAWN
=
[}
PRINT REED JOINTLESS TRACK
A JISSUED CIRCU‘TS. ‘OSK 0120 X

IB 147 FIC 0 ..

R AR TS 7]



CHECKED

DHS p2xi39] rraceo

APFD

ORAWN |SWIFT |NOV 79 |CHECKED

FEED{f1)

FIRST AXLE
REPLACEMENT

APPROACH CONTROL

- FEED (t0)

ISSUE|DATE NOV 79

2 CHKD
APPD (HS

REDRAWN

PRINT
ISSUED

L2 4

GEC-General Signal Ltd.

London, Englend @ 1€

REED JOINTLESS TRACK CIRCUIT

- USE OF FEED AT BLOCK JOINTS
AND OF INTERMEDIATE LOOPS

LSK 017

18 147 !ég;;‘g;

B M T T




QIALD IV E L TH

ol =
S 28
» x <€
1.8 g SF
2
= iV N W w
W
- [ T
_sﬁ 1Y o 109L 14| (2 2 233
_ S5 W«
Wbt Ty s
{ £002-001 R 102-8__ q m
g - ul w
M X4 U_ | ] X} { ot o T §
. — N - .
| (23)0334 bl wna | . 4
ONISSOY) 13A31 o °
w
s ©
c 3
v ¥
» Q -
C [ 4
T
U 3
-0
z5
£4
QI%DIHD azowvus [LE' T S aady aana3Hd g/ AON NOSNIMIV] Nmvua{ =i <
| L — e — . il — SSERN B




TRANSMITTER —_— tx

JOINTED RECEIVER = . T
STANDARD — .
RECEVER WiTH = tx) L |
COMFCUND LCOP ‘ | rx
' or or
rx ; rx :
—" (tx-) ) (txd
#
© SIMPLE LOOP — ]
(CUT SECT/ONS ETC.) X A
rx rx rx rx

POSITIONS OF TRANSMITTERS AND JOINTLESS RECEIVERS MUST
BE SPECIFIED PRECISELY,FOR EXAMPLE?

— |

’ rx rx
L J . | -
tX\ rj th er—{i tX3 i
L (R
Standerd svehals Por inintless irack circuits
[ 4

necn

o i =1 § I-=1F
oS -Goneral Siansl Lircitcd o

T T | { H 3




)

e

Ly

f
i

(Urze #0s Ypanip v @l
._ov 2SDD JO WO0310q D P2WUNOW SUNYS  3AIJ3B31 /DA[1S[$20 S2WNSSD NOAD| S|yl m W -
. *J3Y30 YoD2 e M
2}s0ddo Ajpuobplp 2q Isnw A2y ‘Aouanbasp awDs 3y} JO 24D $IIAJ3021 OM) | T
P T
o SY3AI3D3Y SSITUNIOr H¥NO4 OL dN 4O LNOAYT QYVANVIS
) 5 '
.
- o
i
0XX914 0XX91y
[816Y¥Y J0 1816 4440 ©
20¢€ . 1d 1i¥2S2Z 1216 ¥4 12164y | 1I¥2SZ ¢ogL M M
20024y <0024y m
: 3
vl €l 2 i ol 6 9 S v € 2 [ r=
c
A4
v
Ajddns Jamod A 4 —
0XX9.d 0XXoud DIy -
: 18164y 40 18164y 40 \;22_:36 Sl
¢0¢,. 1d H¥eS2Z 1216 ¥y 1216 44 | 11¥2S2Z ¢0¢. 1M c Al
<002y 20024y v
T
O[S
wiw
oY
(&
o &
Z w0
3382 .

A e I

gt u




. .N.H.

o
(o
Ky

.;\_..,b,.m..._ i 4 ;
' o
‘$2)2upnbay} AP O 3G ISHW  5JIA[D2) Y| ol |.
“§o0J ADjps uo pajuROW sunys aA13Ie3l /2Apsis2y m ¥
. m
SHIANIDIY SSITLNIOr OML HO 3ND 40 LNOAVT QHVANVIS i
L} c..u
o
g
19164y Jo [OXXPLH
bLLLLY 40 102440 ¢0cL1H 11¥esSz
12164y -
2002V N
- hat
vi € 4] i o . 6 8 L .9 g v € (4 i -
©
” c
A|ddns Jomod| | 4o ek
oxxoy| 1N RO dopaa) iy e 0
18164y 40 y2ST JOIRMND unys  3A1jaedl T
12164y 20§41y LL4L4d 40 LOLL 1Y D
20024y . . m W\;&.
_. O
|
|
zZ wh
o v
m~ $q M L o R [ ' T senety | gpriio

e




Prmonmtmpnire i -sa—
1SS Ne
JATE
APPD
DES.ENG.

1 rall
<3

E e
I shunt w
Cvrqﬂ ( vshunt [& tx C)
adding
Y w,
T D 7 e
shunt rx
CORRECT
I rail
/\11 2 enelemm
I shunt )
Cvml! Vshunt > V tx C)
bucking
/
ﬁ" D 7 ol
shunt cx
INCORRECT i

Installation of receiver joop showing correct and
incorrect arrangments of the shunt connection between
the ralls.

™

’ 45KOI35
GEC-Genoral Signal Limited | FIGURE 15 1B 147 - %
i8syE |12 T 1 1 [ {11 T T T T T TITITTITTT



213 L s 211 \

21
]' ) % 1 ZB
5 212 //21—1. N 216 ‘ \ 212, 21L
;J l] / i t 1}
s ) .
z 215 % 211 i 213 ,\ 215, 2n
| {
216, 212 \ 214 \216
1 T {
\’1 !
- 1
o WITH JOINTS - THREE FREQUENCIES ON EACH LINE
&
X
™
o
é
o
[+ % ’
a : -
L2120 21k 296 218 213 215 117 219 212
T T T L 1 3 4 1 t
L2216, 218 213 L 25 217 219 , 212, 214 | 216
L 1 K} 4 1] i 1] 1 k)
213,15 217,09 L 212, 214, 216 , 218 , 213
T 1 L T ¥ { L4 T 1
o L2217 119, 2 k6 218 213 15 217
u!.l 1Y 1 T T L T T T T T
(&)
T
&)
= JOINTLESS - EIGHT FREQUENCIES ON EACH UNE -
=
Q
=
] .
5 ISS |DATE 13.7-82 CL.
< 2 |CHKD Jot
> APP [
[ 4
: REVISED
<
[«
pqmm ) | REFO TRACK CIRCUITS LSK 0119 o
a |ISSUED GEC’Genera, Ssgnal Ltd EXAMPLES OF USE OF
4
Longon Englang 1979 FREQUENCIES IN - B
enson Engiane (O ! > 1817 EiG 17

oY ot Thad
L AS RPN

camy
}?:R
(R

~)




o v

~ o
* Y o) a
. X .
m Y -9 1
ole O o
2ix)a a O
. MOVML 3WL MO QRMHVIN OGNV SiS5i< i Y. &
CAENSVYIAW NAIY IAVH M 1NIod dVYHIAAO 40 NOWLIsSod = U -
2N D =3 @
wn Lt s
Z o
Bl o
e "
. o w b ¢
Ji > ..Nu »
“ w0 v
Jiy & [
x| W -
uj £ o #
. §E 0
HW3431278 iSAUWVIN AHL OL 38 "M SNOIENIWIO 3A0RW 3L AO HMIVTY ot M & m s
| Oy " - - E A
H wg AT wg aE 3 -4
y br| IR B
1 £ + ]
I < .,x
~. ! 2] u <
£l o z
i w I g v
- | £ a2 g
ol € o
N LN, ! 4 LW, uf £ o
w
_— ” : a 4 1 9
- _ :
i O
; b
i - a4
1 m
! c o
! Rey
! wm
i - (O
| OOmL Y
[
| @ 3
| c §
1Ni0d o ¥
d~¥\uIAg . O w
_ 7
i O §
t . ~ wi m
- ' NI WOOE 3DNVLSIQ dVuIAQD o S
et
SAA
- Q
- .
tr.m\w_ m —w
g3
G 1A AN AIIvHI addv | R SHC Y aaxnosHoscer v PJwovia| nmvua <~

TTe® W LT



A0S 0L 10N HMOL3AS

7679E

u | ]
LI | sldy O o
w ) [+ &) 7 ——
! N e
5 o] o
ala w
sixn o
o ‘WOVEL 3ML NO Q3NUVIM GNv S5 8 Y S
S -
QAHNSYIR NITH FAVYH M LNIOE dWHIA0 40 NOLLISOY " N v
v N = g mm
- - aen - x
:
T
: -1 K
3 "
1Yz i o
P le sk "
Oy 3 a
x| W, 4 3
WId3IANS L$IUVAN 3L OL 3V 1M SNOISNIWIO IA0EBY WL 40 HDIVE w m CE J 3
¢ _ < «
-~ - Y3
¥ wWook nl 9 9
l - o own X
{ w2y : .u ut u v
\ ~d | £t g 4
n‘l LY vVJ. v gk } 1 W u 4 R
wg wg u FoE
- ’ w i wn m
— < ‘ o« W O
v, N x4 4 9q, wl £ & &
vy ! u A 9 9
1 __ [+ 4
©
~ 1}
' m M..b:
o7
o
== - ©
Q
1] Lo B
(3]
c i
INV1Od o ¥
w
v dVd3A0 Qg “
C [
i w w
- M
IONYLSIQ dVYE3AQ | O
g ]
AN
—“ _
- ! \'b Ph(v o
ML -
1.9, z5
8
QINDIHD ERL A adev | SEM A SV CuquzuT.r_ wYW QIU(wn NMY B <«
} 3 e L ety W G |

163



coz . Signalling Equipment Department —-Manchester’

REVISIONS
1S3 No.
OATE
App?
DEs. eEnG

User Information

Outline drawing: 4A 56017.

The Receiver amplifier type RR 2002C is the standard receiver amplifier
for type RT track circuits. It supersedes RR2002B and is functionally
interchangeable with it, but incorporates updated ccmponents. It is
sultable for ambient temperatures between -20 and 7dt, and for use in
tropical environments. Radio interference suppression is incorporated.

The Recelver amplifier is used in conjunction with a Receiver filter of

the RREXX0Q series, the two parts clipping together to form a single unit

: which mounts on a BRB standard miniature relay plugboard and whose
dimensions conform generally to the miniature relay module size (but
see the outline drawing). The combined unit forms the receiver for

" type RT track circuits. The receiver amplifier is common to all frequencies
and the contacts which make electrical connections to the plugboard are

. mounted on it; the Receiver filter, which is a standard Reed filter,

determines the frequency of the unit, and has the plugboard coding pins
attached to it. :

The combined unit requires a power supply at a nominal 12V d.c. which
must- be obtained from a Reed power supply unit RR 9121; the power supply
terminals are D2 (positive) and A3. The input terminals are A4 and D4,
and the output appears between terminals D1 (positive) and A1, and feeds

a Reed follower relay type 2S5 2411, which is a standard BRB miniature
relay having six front and three back contacts.(See Note 1).

For further applications details, see the Type RT Track Circuits Handbook
(IB 147).

Weight: 0.4 Kg.
Colour: Silver

Note 1: There are some early RR2002C units in existence where the positive
relay output terminal is identified by a red dot (A1 or D1). In this case
the statement above that D1 is the positive terminal may not be correct.
The operation of the equipment is not affected by the relay polarity.

Type reference
GEC-General Signal Limited [Psse 2 of < peges. = 2000 =
ssue (xS T T 7 T T T T 1T 1T T T T T 7 7 7 71717
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PIN CODE .
PINS filter, RRSXXQ series, Details are given

PLUGBOARD) in the Data Sheet for that series.
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23/3/83

BASIC DESCRIPTION

Standard receiver amplifier for use in Type RT Reed track circuits.

Supersedes RR2002B.

MANUF ACTURING INFORMATION

General Assembly & 8ill of higterial 2C50124A

Manufacturing Specification MES 3037

Circuit Diagram 3W60084

Test Specification MES 5005

!
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Position | B 1 kax‘ T Position 2
P FILTER [TRI P.S.u. JaX]2ix| (Psu)|[TR] FiLTER “
o Posiktions | T | RX |RX T | Pesition 4
L FILTER |TR| Psu. j2ix|aik|(P.su) [TR]| FILTER |
L Raibess e
ST s

R e
Lo EN

P.S.U. - RR9I2I -~ WL FEED ‘2 SETS OF
RX EQUIPMENT (OF DIFFERENT erauENCt&s)

TRACK RECEIVERS OF THE SAME FREQUENCY CAN BE
MOUNTED 'TOGETHER PROVIDED THEY ARE MIRROR IMAGED
AND NOT MOUNTED VERTICALLY ABOVE FEACH OTHER

€9. A RA of Lthe same frequency as one - mounted: ok
position 1 should be mounted in posnbaon4oralt—.emabvef)'

in position 2 . (0"')/ 2 RX's of the same f/qqcncy tan be
mounted in a locakion case ). s

H
RX’s -AND TX's. DF THE SAME FREQUENCY MUST NOT' 8E
HOUSED N THE _SAME LOCATION, IO

cef o B

RX's OF THE SAME FREQUENCY MUST BE. FED FROM
DIFFERENT PS5’
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