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'QUICK RELEASE' TRACK CIRCUIT
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This type of track circult having specially quick release
characteristics, has been developed &s an economical replacement

for the capacitor fed A.C. vane relay type, hither to generally
used for power signalling schemes. e
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Chief Signal & Telecommunicahions
Engineer's Office,
READING.

W.B.S. "Quick Release" Irack Circuit
Descrivtion and Adjustment Notes for
the Guidance of Maintenance Staff

1. Introduction

1.1

1.2

A new form of track circuit havins specially quick release
characteristics has been developed as an economical replacement
for the capacitor fed A.C. vane relay type, hitherto generally
used in power signalling schemes for road holding and aspect
chanzing purposes. Ixtensive use of the new type of track

- will be made in future Signalling -iodernisation schemes, the

appa"ctus referred to in these notes being of the W.B, & S, Co's
manu.’: cture, These notes are intended as an introduction to
the equipment end as a guide to tho setting up procedure
essentially for the benefit of installation and maintenance
staff.,

The quick relecese track circult ceciasists of a standard 2.25 ohm
D.C. track relsy of normal charact:ristics, which is energised
from the 110v. A.C. supply by two special transformer units in
such a way that pure A.C. is applied to the rails. The
alternating voltage arriving at the relay end of the track is
stepped up, rectified and applied via a 100 ohm series resistor
to the track relay. This method has the effect of reducing the
time constant of the relay circuit with the result that drop
away 1s achicved in a matter of milliseconds after shunting,
instead of in a second or even lon:er as in the case of the
normel.D.C, track circuit.

2. Feed fnd Unit o

2.1

2.2

2.3

The fz2ed equipimcent comprises a transformer with tapped primary
and secondary windirgs and a non-ac justable feed resistor 6 ohms
in value. Adguqtmgnt of the track is achieved by selecting
appropriate transformer secondary lappings to attain the desired
train shunt value. Section 4 gives details of the method of
adjustment to bs adopted.

The transformer primary winding has tappings of 90, 100, and 110
volts and the tapping in.use should always be that w%lch most
nearly approxnnutes to the actual voltage of the mains supply.

The secondary winding has tappings at each end chosen so that
voltages between 12 and 20 volts ir one volt steps may be obtainec.
Tap changing is carried out by means of two wander leads and
terminal blocks., The tappings arc inscribed 2, 1 and Ov. and

12, 15 and 18v, the voltage obtained being the sum of the values
1nd1cated azainst the tappings in use, e.g. one wander lead
connected to the 2v, tap and the other to the 1l5v. will give a
transformer output of 17 wolts.
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2. Feed Bnd Unit (Continued) (sheet 3 of 5)

2., The secondary winding of the trans’ormer is connected to the
reils in series with the 6 ohm feed rosistor. When high output
tappings are in use the unit may run noticeably warm due to the
power dissipated by the feed resistor, narticularly after long
periods of occupation. The resistor is adequately rated for thi.
application and moderate tamperaturs rise need cause no CONCErm.

3. Relay End Unit

3.1 At the relay end of the track circuit a step up transformer,
rectifier and 100 ohm resistor are mounted in a common housing,
the transformer previding compromis: matching between the track
impedance and tiat of the rectifien/resistor7rolay combination

thus parmitting reasonably efficient transfer of power from the
rails. : .

3.2 No adjustrent can te made to this uilb but as a rough puide
it may be considercd functioning no~mallr if the A.C. voltage at
the "Track" torminals of tr~ unit ins about & to 10 times the
D.0. voltage on the track relay.  ‘“ypical valucs would be 3v.
£.C. &nd 0.3v. D.C. respectively, but these may vary widely,
depending on the length of track, langth of rail leads and
prevailing ballast conditions.

L, Adjusting a Track for Service

L.1 A satisfactorily adjusted track circuit provides a compromise
botwcen two conflicting requiremente. To assist in detecting
the nresence of hich resistance shuits such as may be offered by
isolated vehicles standing on rusty or sanded rails the maximum
shint resistance capable cf releasirn: the track relay (the "drop
shunt® value) sheuld be as high as roscible. This also assists
in imroving the timing characterictics. n the otlier hand,
the minirum shunt resistence which » 111l permit toe relay to
re—onerzbe (the "sroviont shunt! valic) should preferably be low
since this 5obs wne lower limit of tallast resistance to which
the trook circuis can onerate,  Bot Crop and prevent shunts are
related and one canot be raised or lowered without raising or

lowering the other.

f:-
N

Doth the drop and nrovent shunts are affected by ballast
pesistrnce.  dhen tas ballast resistance is low the measured
shunt value will be high and if a trick was set up under such
conditions an unsafe drop shunt mi~iht apply when ballast conditions
improve by dryins or sovere freesing, for example.

L.3 To ensure that 2 safe and consistent standard of track circuit
adjustrient is achieved it is laid doom that, with any type of
track sircuit, th:drop shunt resistunc. at infinity ballast
resistince chall e not less than 0.5 ohm,  Cbviously, even in
ideal ronditions, wellast resistence always has sSome finite value
and it is not possikle directly to corry out a practical test for
cormliance with this requirement. -f, howsver, the ballast
resistuonce velue is determined befor - carrying out shunt testa
the sulsequent shunt oosults may be converted to those which would
apply if the ballust resistance was infinity, by mecans of a
simple calculatici.

Continued.cesacsesns
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L. Adijusting a Track for Service (Continued) - (sheet 4 of 53

L., Tt is appreciated that, in installirg track circuits in

L.5

L.6

connection with a large signalling scheme, it may not: always

be possible to carry out the full tiack circuit test nrocedure bel i+
bringing them into use. In such circunstances the following
sirmplified metiod ol setting up may be adopted. This will alwaye
provide a safe drop shunt settin: ard, except where ballast
conditions are ahnorrally poor or rail leads exceptionally long,

the prevent shunt value will be adequate to permit satisfactory
operation down to the minimum value of ballast resistance.

The sirplified setting up procedure is as follows:~
(1) Znsure that the feed unit maine tapping is correctly
selected in accordance with naragraph 2.2.

(2) Adjust the feed units secondary tappings according to
the length of the track in conformance with the table below.

Approx. lenﬂth\ Feed Unit Feed Unit
of track (vds. Qutput V., Secondary Tappings
1000 20 2 and 18
900 19 1 " 18
800 18 o " 18
700 17 2 " 15
600 16 1 " 15
500 15 o " 15
LOO 14 PR | T |~ RS
: 300 13 1 v 12
less than 300 12 o " 12

(3) A4:ply a shunt resistance of 0.7 olm between the rails and
check that the track relay releauses correctly, and re~
onerates whon the shunt is removed. .

The transforimer tanvings specified in the table must not be
excoeded unless the drop shunt at infinity ballast

resistancs is checked. If circumstinces are such that a
track circuit so adjusted fails, duc to the ballast resistance
falling below the ind nity ballast rasistance prevent’ shunt
value, some increzse in feed voltage is admissible if, as a
result, the drop sihunt at infinity tillast resistance does not
f21l telow 0.5 onhm. To verify this:

(a) Moasure: Alternating voltage asross the rails
at the foed end eee coe oo oo VI
Alternating current to the
rails ot the feed end ... ... If
Alternating voltace a.ross
tl:» rails at the relav end ... Vr
Alternating current to the
relay end UNLIt eee ove ovs eeo 1T

(b) Calculate ballast resistance (R') by substituting the
values so recorded in the equation:

Vf + Ur

Bb = »TTF = Tr)

i

1]

e.g. VE = 3,7v., If = 2,24, Vr = 2.4v. & Ir = 1.114A,

pdlamaa D o~ A7 L O 5.7

~ A
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L.6 (Continued)

(c)

(d)

Connect a shunt box across the rails at thc relay end

of the track and cormencing with it adjusted to: its highest
value, gradually rcducc thc siiunt resistance until the
relay relzases. Note the valuc of shunt at which this
occurs and record this as tie drop shunt.  Then reduce the
shunt resistance to zcro and commence gradually incressing
the setting until the relay jurt picks up., Record the
value at which this cccurs as the prevent shunt.

The drop and prevent shunts at infinity ballast resistance
may now be caleculated from the eguation:

Shunt @ infinity Rb = St x Rb

Shunt + Rb
e.ge Drop shunt = 0.9, Prevent shunt = 1.7, Rb = 2.8
then Drop shunt @ infinity Rb =
2 x 2.8 _ 2,52 _ |
9ea8 T 3 T 8 om
and prevent shunt @ infinity Rb =
1.7x2.8 _ 76 _
17+ 2.8 15 106 ohme

=SEREmes=ms

4.7 The foregoing paragraphs can be summarised as follows:-

(a)

(r)

(c)

(4)

The drop shunt at infinity ballast resistance is
the measurc of safety of the treck circuit and must
never be less than 0.5 ohm.

The prevent shiunt at infinity ballast rcsistance
s:bs the lower limit of ballast resistance to which
tiic track will function.,

A track may bo . Tely nut into cervice without
checking the dron ghunt at infinity ballast resistance
if adjusted ir accordance with the tablc in section 4.5.

If this setting proves unsatisfzctory the feed transformer
tappings may be raised above thc values laid down in the
tatle but each increasc in feed voltage must be followed by
a check that the 0.5 olm minimur. drop shunt at infinity
ballast resistance is complied with,
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