issé, i ’ [

Generally speaking, power supplies for signalling purposes can
be grouped under three hLeadings:

1) Primary Cells

2) Secondary Cells

3) Alternating Current Apparatus
The types of electrical supply that we have previously discussed
on the E.F.17., Course were:

a) Direct Current - D.C.
b) Alternating Jurrent - A.C. - As supplied by the Central
Electricity Generating Board (C.5.G.B.)

It was stated that with a D.C. supply, the current always flows
in one direction but in an A.C. circult it constantly changes
direction. This change of direction in the mains supply is at
a rate of 50 times per second. The A.C. supply is thus called
50 Cycle 3Supply or 50 l‘ertz (Hz)
For signalling relays a direct current supply is required.
#hen possible it will be obtained from the C.Z.G.B. and then
changed to D.C. at the correct voltage. There are, however,
many areas where frimary Cells are used as the only source of
L.C. power supply.

PRIMARY CELLS
Primary cells are generally constructed as follows:
1) Container or outer case.
2) Positive element.
3) Negative element.
4) Electrolyte.
5) Depolariser.
Requirements for primary cells:

1) The E.M.F. should be large and remain constant,
2) The internal resistance should be small and remain constant
3) The condition of the cell should be capable of being
easily 'inspected and/or tested.
4) It should be easy to renew.
5) It should give off no offensive fumes.
6) It's initial cost should be relatively small.
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The two main types of primary cell in use on th.s region are
as follows:

" LECHLANCHE" TYtE DRY CELL

Zinc container covered with cardboard.

Carbon for Positive Element.

Zinc Container acts as Negative Element,
Salamoniac Paste for Electrolyte.
Manganese Dioxide as Depolarising Agent.

"On Load" V°lt§EEMEEEEEELE1;E volts (when new)
= i e S ot Sl

INERT "AIR DEPOLARISED" CAU3TIC SODA CELLS
Fibre or Plastic Container.

Carbon for Positive Element.

Zinc for Negative Element.

Booster Zinc fittced for extra life.

Porous Carbon as Depolarising Agent.

"On Load" voltage 1.2 volts (when new)

Caustic Potash 3olution as Electrolyte.

Instructions for servicing on container side.
There are two inert caustic cells in use, The 618A and the
€08A, The former should be removed from service and replaced
when the "on load" voltage reaches 1.1 volts. The 608A cell
should be changed when the "on load" voltage drops to 1.0 volt.
Dry cells do not have this sharp fall off characteristic and
sniould be replaced when the overall battery voltage falls below
the required value or when individual cell "on load" voltages
drop to 0.3 volts, whichever occurs first.

Ventilation is important for all primary cells and a
continuous supply of fresh air is essential across the top
of each cell. Inert Caustic Cells will not operate satisfactorily
if ventilation is not provided.



* Jeight berore filling with water.

.o ANL APPLICATIONS

FRINARY CELLS : TYFE
Type of cell Description
34 1.4V dry cell
33 1.4V dry cell
D.S.7 1.4V dry cell
A.D.515 1.4V Air
Depolarised Cell
A.L.60 %A 1.4V Air
_epolarised Cell
Inert type.
A 0aB18A 1.4V Alr
_epolarised Cell

HUTL.

Inert tyne.

Applications

Electric detection
Track circuit repeating

Telephones (Ringing & microphone)
Signal repeating, Light repeating

rortable Field Type Telephones

Circuits requiring intermittent
currents:- Lever locks, Signal

motors,

AWS Inductors.

Continuous loads:- Track circuits
and Semaphore signal lights
requiring over 40OOmA.

Continuous loads under 400mA.

1) As far 2s possible the type of cell chosen must be such that
tie continuous load is within the discharge rates shown in
tiie table

2) A sinzle cell or bank of cells of the appropriate size should
be used in preference to parallel banks of smaller cells.

RS 2 TRy
RECUM "ENDED DISCUARGE RATES
o o Maximum Recommended Discharge
Rates
Type of ["Rated" Capacity; Weight . Intermittent
Cell Continuous 1lbs Continuous ==
60x5 secs 2x2 hrs
Daily Daily |
.
D.3.3{ 2,000 hours & 50 mA 375 mA 100 mA
B A | 2,600 hours 6 100 mA 500 mA 200 mA
A.D.513 850 Jatt hrs 16 200 mA 5 Amps| 600 mA
A.D.6184a} 1000 H " 10 * 400 mA 800 mA 800 mA
A.D.608A| 2,000 " " 22 * ;L 1 Amp 2.5 Amps|1.5 Amp
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The use of primary cells does, however, place many constraints on the
3ignal =ngineer in terms of equipment and circuitry limitations, and,

of course, the relatively nigh labour cost of replacing the cells, It

is B.R. policy therefore, to eliminate the use of primary cells wherever
possible, eg; where main power is available.

It can also be appreciated that primary cells are completely unsuitable
for providing the wide range of voltage and load requirements demanded
by modern signalling installations, neither would they meet the important
criteria of:- Maximum Reliability of Supply.

TS Z3rECT 07 CELLS CONNBCTED IN SERIES AND PARALLE

cZLLS CONMECTZD IN JERIES

The ordinary dry cell has an 2.m.f. of about 1.5V. & 3V battery is

Simply two 1.5V cells connected in series, and a 4.5V battery contains
thiree cells in series, and so on.

lJ

.12 shows six dry cells connected in series, and the e.m.f. is
{ 1.5 = 3 volts.,

NE

0.1 ohm
+

“"1IG'12 E.H.F.
gv

The maximum current that can be drawn from this battery (Current Cavacity)

is determined by the wvoltaze and the internal resistance of the cells
‘t.en cells are connected in series, their individual intermal resistances
arz also connected in series.
riz.la illustrates six cells, each with an internal resistance of 0.1
onn connected in series. The total internal resistance being:-

0.1 X € = 0.6 ohm.

=

Hlaximum Current = Total =.I0.F. = 9 = 15 amps.
Total HResistance 0.6

CELLZ CONMECTED IN FARALLEL

iz.1b shows the same six cells connected in narallel with a total
s f, Of 1.5Y | 57 01 obm

\
o= \

E.k.F. - .
1.5V } 5 _ '4:’ { !

W
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Ut

17h <hie c2llz connsected in narallel, tre internal resistances «will
21ls0 be ~connectec in rarallel, the total resistance being found by
t e formla:-
1= 1 SR R R A T R I I
Tt By 0,1 0.1 Gl (] C.
1 = 6 = 60
5 D =ik
Rt = 1/60 ohm
Seximum Current = Total E.ilLLT. = 1.5 = 90 amps
Total Resistance 1/60
It can be seen that the six cells connected in parallel can deliver
51z times as muchk current as each individual cell (or for that matter,
sl times 2s much current as the same six cells connected in series).

T8 BESL3B8IC
+11 cells have a certain anount of internal resistance. e will now
conzider a method of leculating tl.e internal resistance of z2n
Incivicial zell.
LT ve measure the Yoff load' woltaze of 3 cell, t's cnly current that
flows will be the 'meter current', wrich will be nezlizibla, zo the
volta~e dro» across the internal resistance will also be extremaly
51211, Ting trhe measured voltrze iz considered the e.m.f. 0f the cell.
owever, wre2n tre cell 1s 'on load', with a kxnown current, tre voltage
2asired is thie 2.m.f, o° the cell minus the wolta~=s dro- across “ e
interna” resistance cdue to tre load current.
Zie ciffererce tetween the 'off load' and 'on load! voltages is tre
.- 2cross tine internzl resistance, This voltase can now te usedé to
finc the value of the internal resistance of the cell by using the
ot.*3 law formulai- | = VI
here V. _is +*the F.D, across the internal resistance.
~ne 'off l-ad' voltaze of a c¢ell is 1.4V
Jr2 'on load' voltaze when supplying a current of 200+i is 0.4V
‘alculate the internal resistance of the cell.
< £7 _oacd Voltase - .n Lozd Yoltaze : .0, across *'e Internal fesistance.
1.0 - I A = 1.0V
internal Resistance = 71 - “,2/9.7 = 5 ohas
Tho same zthods used for Finding tra e.m.f.,currsnt acity and

resistance o7 “ry cells can also be used to determine these
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SZocHdDARY CZLLSD

jecondary cells used Tor railway siznalling purposes are
~enerally of two types:i-
Lead Acid

Alkaline

Lelal) delis JELE

The composition of lead acid cells have been discussed in detaill

on previous courses. ‘e will now consider their application,
maintenance and charging requirements 350 far =2s. railway signalling
is concerned.

The hattery location should be clean, dry and have good ventilation.
SJells are usually connected in series, with the positive of each
cell connected o the negative of the cell adjacent to it., The
connectinz straps za2re usually mace of lead. The positive terminal
of tr2 battery as 2 wanole should be connected to the positive of
the cnzrging source, and the negative terminal of the battery

o]

should be connected to tne negative of the charging source.
\11 points of contact should be thoroughly clean and coated with
setroleum jelly. Boltec connections should be firmly tight.
Zach cell

onlarity is correct.

houldé be checked with a voltmeter to ensure that

i

The strength of the electrolyte is measured in terms of
'Specific Jravity', which is the ratic of the weight of a

siven volume of electrolyte To an equal volume of water.
Concantratad sulvhuric acid has @ specific gravity of about
1,333, whilst the specific gravity of water (pure water) is
1,000. The sulphuric 2cid and water are mixed in the correct
oroportion to give the specific gravity required. Tor example,
s1sctrolyte of 1,220 Bpecific Bravity is about 20% concentrated
acid and B0% water by volume.

Specific gravity readings are given by an tydrometer. The
cpecific zravity of a lead acid cell is normally 1.220 (or

as recommended by the makers), whilst the 'on load voltage
0of a fully charged cell should not be less than 2.2 volts.




When it is necessary to mix sulphuric acid with water to t-e
specific gravity desired for an electrolyte, "The Acidifiust
Always 3e Added To The Water'. '

If water is poured into a container of concentrated acid,
the heat so generated will cause spurts of acid solution to
fly off in all directions, perhaps causing danzer to persons
and damage to equipment.

USE UF THE BYDROMETER AND SYRINGE
FROTECTIVE GUGGLEsS MUST BE WORM
Remove the a8 from a battery cell, soueeze: tie suction bulb
and linsert the flexible tube into the cell. 3lowly release
all ‘pressure in the suction bulb which will allow the maximum
volume of electrolyte into the syphon jacket thus ensuring the
hydrometer floats freely at any of the markings between 1.100-
IO Specific Graviily,

Lift tie instrument elear of the cell and ‘make certain that
the electrolvte in the syphon Jjacet is 'free from air bubbles
as these [2an Gause inaccurate readings.

Talle Readines at ' EByve 'Levell. If sighted below eye level an

ellipse is observed around the stem of the hydrometer, 1ift

the eyes until this ellipse disaprnears and tren take the readine.
fepeat o ensire ICCUTracy.

Repeat for each cell.

llever Mix Acid % Alkaline - always Use Clean Utensils

Syringes,hydrometers, filling bottles and other containers
which have been uced on one type of cell should be thorougily

rinsed in clean water before usin~ on ti:e other tvre.

FOTTIAL Ci-ARGE
G P
and while standinec idle, therefore, upon instz2llation it should
be made certain that tte battery is fully ctarced by giving it
a freshening or booster charge. This initial CHEFES should be
Fiverniliegors tl.e battery is Eg@finectedito its ultinate oad
and should be =iven for EENIGHENIS the @ acific Wravity and
Jolaie of any cell@idn any BEgEEESs) an then for some EREES
HeNESEENEREn - » EEEincrea@sillis ohoerved. This chinrge snould
bo lgariPicd out at tie nor al rate given hy the manufacturer.
If tve char e rate is lower than that laid down tien tre t' ree
hour perio-d should be lengtliened prdportionately. Anvicell

fEillieEa to achieve imaARIOWENS-ccific Bravity or Gharge voltage
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should [l be placed FREANSETVICES

The @pecific ravity of MERENECTE co1ls is normally HS2208

he NONESEE of > EIEREREER co11 should BiBE be HEES than BIEN
CAINTENANCE

Regular voltage and hydrometer readings must be taken. The

specific gravity of the electrolyte is a clear indication of

the cells condition and whetlier or not it is receiving a

satisfactory charge.

Voltage tests are indicative of the condition of the cell
plates, establishing that a satisfactory electrical potential
is existing between the positive and negative electrodes.
This Eestishould be carried out with the ‘cell discharging
into a load, therefore the charging current must be switched

offipreviously and the cells should have ceased gassing. If

it is impracticable to take voltage tests while 'on load'
conditions exist then a 1 ohm shunt resistance connected
4cross the cell will allow a voltaze test to be made with the
cell discharzing cuite heavily. The woltage should be steady
for a 10 second period, at approx. 2 volts.

It is essential to keep the level of the electrolyte above
the plates and topping up should be done with distilled water.

. To prevent leakage tu earth, batteries should be stood on
insulating material and location cupboard shelves kept dry
and clean. :degquate ventilation is important as secondary
cells of all types zive off considerable amounts of explosive
gases. llaked lights and smoking 1is prohibited in battery rooms
and cells should not be disconnected while charging or dis-
crarging or while the cells are gassing as a spark may cause
an exolosion.

If cells, either when new or later, are to be put into
storage for several months or longer, they should first be
given a charge until all cells are gassing and the specific
gravity has reached its normal full charge value. Cells should
then be stored in a cool,dry place and must not be placed
near a radiator or other source of heat. A thorough recharge
is neces.ary before returning cells into service.

A lead acid cell shiould never be allowed to remain in a
discr.arged condition for any appreciable time. If allowed to
do so, tre lead sulphate in the solution will grow on the plates
in t.e form of kard white crystals. This is known as SULPHATION .
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Abnormal sulphation closes the pores of the active material
in the plates and in time will destroy them. When tre battery
is again placed on charge, after a period of standing in a
dischar_ed condition, some of the lead sulphate, instead of
chanzing back into soongy lead or lead peroxide, is dislodged
from tne plates in small particles and drops to the container
bottow: as sediment. This active material is lost forever.
In nornal oneration all lead acid cells shied a small amount
of active material from the positive plates.'

To properly -aintain lead acid cells they should be
periodically discharged and charged.

: T LRl
ALLALINE CELLS

Alkaline batteriec are used for a large variety of purposes.
"hey rave alaost every advantaze over the lead acid type cell,
except t.at of first cost which is higher, however, as an
alkaline cell will outlast a lead acid cell,it is actually
chieaper in the lon- run.

An alkaline cell has a svecific gravity f 1.190., The specific

8]
gravity does not vary durins discharge. The cell case is usually

steel, on which the electrolyte has no action, but the outer
surface of the cell is sometines plated to prevent atmospheric

corrosion. The voltzze of 2 cell should not be less than 1.45V,
ShaprEseTe . U WTEEL SADYTI JBLELS rOR SERVICE

The cells are delivered with elactrolyte but in a discharged

condition.

Wearing Joggles remove the transit plugs from the top of the
vent and discard.

Check tre electrolyte level in all cells and correct where
necessary by adding distilled water only, using the plastic
filler bottle type FB4.

the cells should now be given a 'First Charge'. Details of
charging Secondary Cells are given later in this lecture.

MAINTENANCE FROCEDURE
1) FUT OW GOGGLES (this is for your own protection.)

2) 3witch off battery charger and allow air to circulate so

that any accunulation of gas can disperse.(enforce air
circulation by wafting or fanning where no motion of air

is apparent).
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3)

&)

5)
5)

7)

9)

Check thie electrolyte level and top up with distilled water
where necessary using Filler Bottle Type FB4 with Filler
Tube and Irobe. (For FA and iV cells with modified vent
plugs, the insulated Probe No 3 (24" long) must be used).
STHOD CF UOING THE FILLER SUTTLE

‘he bottle should be kept clean and contain pure distilled
water. With the probe inserted through the filler vent

the bottle should be raised in an inverted position. above
the cell. Gently squeezing the bottle will then force a
little water into the cell. The bottle should then be

held upright at a 'lower than cell' level and the finger
pressure on the bottle relaxed. This will cause the probe
to suck and extract electrolyte until the correct level

1s achleved. Care must be taken to ensure that whilst

the sucking is taking place that some electrolyte is
extracted initially, followed by the sucking of air. This
indicates that the correct level is achieved even without

a visible view of the cell interior.

At not less than yearly intervals test and record the
specific gzravity of cells. This should be between 1.160
and 1.200. This test should not be carried out on a cell
which has been topped-up on the same day.

Ensure the exterior of the cells are clean and dry.

Ensure that all cell inter-connsctors are secure, using

an insulated box spanner to eliminate spark risk. Do not
turn the bottom gland retaining nuts which lie beneath -

the connectors. \

Terminals must be kept lightly greased with petroleum jelly.

Measure and record the total battery voltage. Measure and
record individual cell voltage on a progressive basis
as frequently as directed.

If a cell is found to be faulty, it must be replaced.
The new cell must have 1ts transit stopper removed and
electrolyte level checked. Before installation at site,
thie cell must be given an initial bench charge in accordance
with installation instructions for first charge rates.

“ases containing cells must always be well ventilated by
top and bottom louvres. Check that ventilation louvres
are not obstructed.
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CHARGING COF 3ECCNDARY CELLS

Storage batteries can be recharged after being partially or fully
discharged by passing a direct current through them at the
appropriate voltage, The usual source of direct current employed

in railway signalling is via a rectifier which receives its

power from an A.C. supply and delivers D.C. for use in the charging
circuit.

TYPES OF CHARGERS

There are many types of chargers used for sinalling purrposes,
however,they generally fall under two main categories:-

a) Constant Potential

b) Manual Adjustment

T Rt e T B e X iaa]
J{- 1 I I

sosane PUTSNTI AL ODARGEAS - Maintain a constant battery voltage

irrespective of the rate of discharge (subject to a maximum value).
It is very important that the correct number of cells are installed
for the size of the charger. The voltage and charging current rating
is precdetermined to suit the battery operating conditions, and no
2djustnents are necessary once in service,

o R o]

AalNULL LIJUCTIZEIT ZHARZERS - The cnarging rate is set by the

technician and must bve adjusted to give the minimum charge
neces:ary to keep the dbattery in 2 fully charged state. This would
taxe into account intermittent peak loads plus a small amount for
the batteries internal losses.

T o mTm s

CEARGING  RATES

SRODOOTNE © 1\ R3I1S RATT - Results in heavy water consumption, ie;

=

the electrolyte 1oveludrepsl by monsuthan 1 Ser month and excessive
rassing is evident.

ISUTFICIENT CUARSING RATE - Results in little or no water consumption.
THE THESEIMSTEN C5.RGING QAT - Is indicated by a consumption rate
vhich gives =2 81N in water level of ‘betwesn & and il perimontiy

It is es3ential that the hattery is not continually overcharzed
whicrn rroduces excessive ruantities of explosive gas.

ek e SE M v memTen s gy epimr e e e
P T o b o e S e i L ard cebaa Al Dol SRLLS

The following table shows the applications for dif’erent types of

I

zlxaline cells
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TABLE OF ApEULICATIUNS AND CAPACITISS OF

NICKET. CADMIUM CELLS

TYRY

unoeRIPTION

RE 16

~E 16

)
&
E

LL3 4

RV 8

Single crated
cell

“ive crated
cells

Tive cratea
cells

Five crated
cells

Five crated
cells

cTRST CHARGES

s RaTES FOR NICKEL 'GADMIU:. CE

CAPACITY

16 anmp.hrs.
discharged at
1.6 amps over
10 hrs,

44 samp.hrs.
discharged at
4.4 amps over
10 hrs.

40 anmp.hrs.
discharzed at
8 amps over

5 hrs.

80 amp.hrse.
discharged at
6.7 amps over
12 hrs.

APFLICATIONS

Track circuits, Line
Circuits, AWS,
Electrically 1it
semaphore signals,

Motor operated and
Colour light signals,
Internal S.Box circuits.

Point rlachines

Barriers and other
forms of crossings.

LLS

1
[

If lower crzre

Sdy

should b2 increased prozortionately,

33 44

11 amps

DL3 &4

10 amps

narge for 10 hours at the appropriate rate for the type of cell

required. ins currents are used thne charging time

RV 8
20 amps
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METHODS OF CHARGING

e RESHENING OR INJSTALLATION CHARGE

411l types of batteries lose some of their charze during shipment
and while standing idle., Before the installation of a battery can
be considered complete, the battery should. receive a freshening
charge.

The charge for lead acid cells, if the normal charse rate is used,
should be continued until all cells show no further increase in
specific gravity and then for three hours more. If the charsge rate
is lower than manufacturers recommended figure, then the three hour
period should be lengthened in proportion.

The charge for alkaline cells requires to be continuous until the
voltage of all the cells in the battery is constant on discharge
through a two ohm shunt resistor for ten seconds.

it the end of the pre-installation charge, a record should be taken
of smecific gravity, voltage, temperature reading and electrolyte
level for comparison with future readings.

Pl T8RN0

“nakbles enouszh current to “low through the battery to maintain it

in 2 fully charved condition, taking into account peak loads znd
also the current re-uire” to offset local action losses in each cell.
“he battery will not discharge appreciably exceot wken 2 power
fallure occurs, tien the battery will carry thre entire load for

2 nredetermined time.{ﬁopefully until the power is restored.)

The charzing current reczuired to compensate for local action losses
of 2 seconcary cell shculd be calculated at a minimum of 1mA per
ampere-hour of the cells rated capacity, ie; a cell rated at 504l
would recuire a charginz current of at least 50mi to compensate

for local action los . es. is the cells deteriorate over the yezrs
then it may be necessary to increase this figure.

¥ig. 2 shows a typical manually adjusted battery charger and

also illustrates the :1.C. input and rectified L.Z. output waveforms.
fig. 3 shows 2 point nower supply with 'Floating' battery whrere

the »noint operatinz voltage is 110 volts D.C. (as at rings Cross
power signal box). llote also the cduplication of switch gear and
battery crarzers.,
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FIG. 2 TYPICAL BATTERY CHARGER

TRANSFORMER
B X ,
5 4,
FINE
ADJUSTMENT
AC. g
INPUT -
BRIDGE :
RECTIFIER -I——-
N X =

4

3oth the transformer and rectifier are incorporated in the sanme
unit. To enable adjustments to be made to the charging supply,

the transformer windings are 'tapped', the taprings on the secondary
side of the transformer being terminated on a 'Course Control Switch!,
nsually having four positions. . ' )

The course control adjusts the input to the rectifier, but to

adjust on a much finer scale an adjustable resistor is fitted in

the output circuit together with an ammeter.

iith 2 fluctuating load on the batteries being charzed it may be
necessary to re-adjust a few times before a satisfactory charge

is obtained.
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DUFLICATED SUFPLISS AND 3TANDBY SUPFLIES
It would not be a practical proposition to supply individual
batteries for all of the signals and apparatus at a large
signalling installation and in addition it is often more
convenient, or safer, to employ apparatus operated by alternating
current., Also in some electric traction areas, it is essential
to provide alternating current apparatus of a type which is
immune from the effects of traction current.

In these cases, one mains supply to the signalling system
would not be sufficient, as this would be liable to interruption
for reasons outside the control of the raiway system. It is
therefore essential for a second supply to be immediately
available from an outside source or in the form of a local
standby generating set, or both.In some areas, the second supply
is derived from the overhead traction system at 25KV. and then
transforned down to 650V.

Experience has shown that even alternative supplies from an
outside source cannot be depended on to give 'absolute’
reliability, because even if two supplies are obtained from
different generating stations, it may happen that one of these
stations will break down and, as the stations are interconnected
through tte grid, the second generating station may become
overloaded and be forced to shed load. It is therefore preferable
at any important signalling interlocking, to provide a standby
diesel generator complete with automatic controls for bringing
into use a few seconds after the mains failure.

Signalling aintenance Instruction SM 24 defines the division
of responsibility and maintenance requirements for Standby
Generator Sets for Signalling Supplies.

DISTRIBUTION OF POWER SUPFLIES
Having now obtained a reliable supply, the next step is to
distribute the power to relay rooms and lineside locationg at
the requisite voltage,

Signalling supplies at main installations are usually
distributed at 650 V.A.C. This voltage enables the size of
conductors in the power cable to be kept to a minimum and results
in the best possible voltage regulation in the cable., This
voltage is stepped down and rectified as necessary to suit
local signalling requirements, Fig, 5 illustrates typical
distribution networks for railway signalling power supplies.
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C.E.GB. C.EGB.
FEEDER FEEDER
TRANSFORMER TRANSFORMER
650V 650V
650V 650 V
RAILWAY FEEDER . RAILWAY FEEDER
TRANSFORMER TRANSFORMER
SECOND l '
FEEDER OR 1O V BATTERY
GENERATOR | CHARGER
ReEoRer
SECONDARY
l CELLS
|
0.C. ncC.
SUPPLY SUPPLY

" FIG. 5 TYFICaL DISTRIBUTIUH NETWORKS FOR SIGNALLING
POWZEIR SUFI-LIES

At many important installations such as Power Signal Boxes and
Remote Relay Rooms, it is usual to provide duplicate transformers.
This avoids a complete shut down if a transformer should fail.

The transformers are controlled through manually operated

primary and secondary fuse switches so as to enable either
transformer to be 'on load} leaving the other isolated or to
enable both transformers to be connected in parallel,

TYPZ; F DISTRIB!ITION - RING AHLD LINEAR “AINS
Ring ‘ains have tle advantage of maintaining supplies if a
disconnection occurs in the circuit. Links are provided at every
location so that any section of cable can be readily isolated
if a fault arises, whilst any single disconnection in the cable
will not cause a failure as tlie load is fed from cither direction.
Fig. 6 shows a signalling load taken from a ring main. In
this example, links are provided on either side of the load,
~thus enabling either section of cable to be disconnected, but
a corrasponding disconnection must be made at the next location
before the section of cable is completely isolated. '
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A power ring main does, however, have one major disadvantage.
A potentially dangerous situation could arise if a live wire
becomes loose as this could remain undetected and may result
in a fire or 'wrong side' failure if in contact with other
circuitry.

On new signalling installations, ring mains are not gener
generally installed.

Linear Mains are safer thian ring nains, however, a fault
condition can isolate numerous circuits, particularly if it is
near the supply end.

Fig. 7 shows a load tapped from a single cable, one pair of
links being provided to enable the section beyond the load to
be isolated.

SPURES 650 and 110 VULTS
Spures are provided where it is not economical or desirable to
duplicate the 650 volt feeder from the source of supply.

LINKS BINKS LINKS

CABLE [ CABLE
HEADD HEADS

8x NX gy “Dﬁ Bx TNR

T ;
Bx quux 85 _— lme-Gnl. : To T0 To

MAIN APPARATUS MAIN END OF  APPARATUS  SUPPLY

FEELOERS . POINT
~ FIG. 6 LOAD TAPPED FROM FIG. 7 LOAD TAPPED FROM |

RING MAIN. SINGLE CABLE

CABLE
Power cable is generally to BR Spec. 872 Type MD2 PCP 600/1000V,
Every cable has a definite current rating and the size of the
conductor used should be such that it will carry the necessary
current without any undue temperatufe rise or voltage drop,
allowance always being made for any future possible loads,
Typical sizes of power cable (as used at Kings Cross) are
19/1.53 and 7/1.53mm.
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An illustration of the effects of the relationship between current
flow and resistance of cable is shown below,.

HOTE - For accurate calculations to be made in the example,
arithmetical functions would be necessary, however, for practical
purposes assumptions can be made which allow simple ohms law to be
used. The results obtained are sufficiently accurate for general
practical purposes.

EXAMEFLE

A location has a load of 0.6KVA. The power supply for the location
is derived from the 240 volt supply at a wayside signalbox 3,3
kilometers away,

The power cable used is 7/1.35 which has a total (go and return)
resistance of 12 ohms.

i#hat would be the inout voltage to the location transformer primary?

TOTAL RESISTANCE OF CABLE 12 OHMS
LOAD AT LOCATION 600 VA
VOLTAGE (EMF) AT SIGNALBOX 240 VOLTS

It

600/250 = 2,5 AMP

VOLTAGE DROPPED OVER CABLE LENGTH = V = I.R. = 2.5 X 12
= 30 VOLTS

CURRENT FLOW THROUGH CABLE - I = VA/V

VOLTS AT LOC..TICN TRANSFORMZR PRIIMARY:
240 - 30 = 210 VOLTS

The size and length of the cable in the above example serves to
i1llustrate the effects of the magnitude of current flow related
to the size (resistance) of the cable,

1t does not indicate the size of the cable that should be used.
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Throughout tie distribution, from tue point of supply, down to
thie siznalling circuits fed from tie signalbox or location
bus-bars, particultar attention must be paid to fuse discrimination.
Sy this is meant that the fuse ratings must be such that a short
circuit, wherever it occurs, will take the nearest fuse in the
circuit and thus result in tue isolation of that portion of the
circuit only, leavin: the remnaining circuits functioning normally.

Fuse ratings are calculated when the installation is planned
and replacement fuses must be of the same value - Never of a
Higher Rating.

Overload circuit - breakers are in common use, and are designed
to breaX the circuit at a suitable pre-determined overload.

Spare fuses of the correct size and type should be kept
adjacent to tiie equipment ready for use in event of a fuse
'blowing'. (3ee also - EXTRICT from I.R.S5.E. BOOKLET No 11).

ROUTINE TZ3TS
1) Standby generator and changeover apparatus must be operated

and tested at laid down frequencies.

2) Voltage and load readings to be checked and recorded.

3) Earth Leakage Indicators must be checked for correct operation.
POWER SUPFLY DIAGRAMS '

Power supply diagrams should be kept up to date, with any

amendments that may have been carried out.

Remember - Power equipment failure can cause serious disruption

to traffic operation.
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WCRIING O LIVE EQUIPMENT

If it becomes necessary to work on live equipment it is essential

that Rubber Gloves suitable for High Voltages are used in

conjunction with a Rubber Mat and that any tools used are Insulated.
Aubber Gloves and :lats can be found in Relay Rooms etc. where

power supply cubicles are installed., The rubber gloves are marked

on the cuff with the year of manufacture, month and size and

that they are to be tested in accordance with BS697.

Replacement tested gloves are provided on a regular basis.



Instruction Si 12 states :-

Switch off the battery charger and allow air to circulate so

that any accumulation of gas can disperse. (Zasure zir cireulation

by wafting or fanning where nc motion of air is apoarent).

‘The instruction requires the battery charger switched off for

twe reasons -

1) From a safety angle, gassing will be reduced whilst
maintenance work is carried out.

2) The bank of cells will supply the load current and any faulty
cell will be detected when the cells are tested.

It uust be realised of course that the battery charger must be

switched on again to check the chargine current and before

leaving the Location/Battery Room.

SAFZTY PRECAUTIONS TO BE OBSERVED WHEN WCRIING WITH PRINARY CELLS.

Both the 618 and 608 type Inert cells use Caustic Soda as the

electrolyte so the following precautions need to be taken :-

1) Always ensure the cell is kept upright when being transported,
stored or is in service. Cells in service must be well ventilated.

2) Caustic Soda and its solutions coming in contact with the skin
or eyes can cause serious burns. Gogzles lust Be Worn.

3) If caustic soda comes into contact with skin Oor eyes wash
thoroughly with clean water,

Remember Batteries are no more dangerous than many other types of

equipment as long as they are handled correctly.

SAFETY FRECAUTIONS TO BE OBSSRVED WHEN WORVMING ON POWES SUPSLIES
Railway signalling u: es power supplies at various voltages, a
typical voltage being 650V which is used extensively for power
distribution to power cubicles and apparatus cases located
alongcide the track.

Fower supply cubicles, disconnection links etc. connected to a

650V supply should have prominent lables displayed stating or

indiczting that the equipment is connected to 2 High Voltage Source.

‘ransformers and other ecuipment having exposed terminals should
+t

Zi d with insulated protective covers. Incdividual terminals
can be fitted with insulated s1

o
(]

1

eatvres and incnilat+tad rmuate +A ~diarn
o -— == T JALE LD giVe

the required protection.
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JFURPCSS

Jeilway simmallinsg cirsuits ocserate Trom a fully floatins power
supply 1.a.both the positive and nezative lezs of thz supply are earth
free. i 5 __ 5

“" Leakage to earth from either bus bar must successfully be

the earth fauvlt can be traced and =lininated before
subsequent e2artih fauvlts develope which coull fulsely operate or hold
a vitel relay., srocducing a wrong side failure

Generzlly irn industry, ecuipment is protected Hy fusing, where
an eartl fanlt results in the equipnent beins shut dowm.

In railway simalling it is preferrad that the system should he
ent overational, but the fanlt indicated so thot rensd
a toizen

11zl setion can

i
e
T

THPCRTANGT O SARTH PR OVARITTICH

The inportznce of ezrth pravention con be simply denons 3
looking =t Pig I. .lere it will be noted that althouzh ezrth
Taudt X I in YA'R circuit vould dHob in itsclf cause o failure,
:mother sarth “ault arisinz +b X-2in '"B'R cirenit :t the some tine
aoul 1 create @ stray link and could cause 'A'3 o operate ,
Prhaps dependiny on the circuit involved wuith soricus rasults
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Providing wdditionzl gounirol cantacts

the cireuits considerakly i '

iv is owriously ngerous to allouw o
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g
thearefor:z periii such link conditi
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JEI0DE 63 H.1.T.

Bsentizlly thers =r>» $uo catzzoriszs of detection,
T REITD 2T U
Tisual type indicator commected to positive and negativa lazs via
push button, checked by technician on saol meintenance visit.

A
isit

Directly measure each leg to sarth using aV0 metsr, o32in i& 3 by

tlhe technician on maintenince visiuvs,

Yegzer testing of cables at pre determined interwvals.

The detection of earth leakase is not continuous.

COUTIUCCS HETHCDS

This type of detection iz performad by an auvtomatic =arih leakaze

letector, which iz permanently connected across the hus bars, and

upon detection of an earth fault or low resistance to eartkh an

indicution of earth leakaze is ziven.

JESIRED F2ATUREZS CF o' ZaRTT LIallids DITICTOR

To respond to both direct earths and sraduzl increass in earih
le:-1 are fus to glov deszradins of r"‘;.:aln insulation,
' 2o )

The wit ghould provids a impedance te the supply 1l it
! *
wmit slhould heve the zbility to lanoed

anrth faults.
Provision of test, indication of fault and resat facilities both

ccally and renote,
35
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STYLE PED1 EARTH LEAKAGE DETECTCR

This detector uses ‘a series connected saturable reactor (or transductor)
with a bridge to rectify the load current. This combination is sometimes
called a 'D.C. Transformer’. Consider the following basic circuits-

SERIES CONNECTED
SATURABLE REACTOR.

Re
e A i e
ﬂI‘. l l k;:‘- Ea.c. (G.‘ t. SUPpLY}. ‘
L * "
; #
 Ee (dc suppLy). "
; 4 L

Ne, & Mey~ conkioL

Ny AN _wwmm}
Ll HH

DINGS,

—T—: ”‘*“ﬂaré}g

d.c. conTRoL LOOP a.c. LOAD CIRCUIT.

If the control resistance Rc is large compared to_the load resistance R,
multiplied by the square of the turns ratio (Nc/Ng)a, and provided the other
parameters are correct, rectified load current I, will be proportional to
the D.C. Contrcl Current Ic. It will zlso be independant of the direction
of Ic and the frequency of the A.C. Load Feed. From the circuit diagram
for the PED1 it ca2n be seen that it essentially consists of the above, the
operation is as follows:

/ith supply lines connected to 1 and I, and no earth fault on either line,

no current flows through the control winding of the transductor (which is
connectcd between the centre tapped resistor bridging the supply lines,

.nd earth connection L4). Under this condition only a small current is
flowing in the gate winding of the transductor and hence the output of the
series rectifier to the relay is very small, the relayis deenergigsed and the
green lamp is lit over & buck contact showing the lines to be cleax.

Agsume that a fault occurs on the 'B' line, there will now be a current
flowing from 'B' to 'N' through earth, the control winding of the trans-
ductor, the 20K resistor and the test '8' button. The effect of this

curtent through the control winding is to allow the current through the

gate winding and the series rectifier to increase and pick the relay.

.t some value cf leakage current, determined by the constants of the circuit,
sufficient rectified current will be available to operate the relay, thus
extinguishing the green lamp and lighting the red lamp over the front contact,
The relay 'Hold-up' winding is also now energised from the D.C. S'upply Lines
via the front contact of the relay. -

5imilzxrly, if the fault cccurs on the 'N' line, the leakage current flows
through the 'transductor control winding' in the opposite direction to that
occasioned by fault on the '8’ line.
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Tois reversel of current flow thiough the control winding (Zepenaing upon
wnich line is faulty) doas uotl affect the gate output which increases in
the same propcrtion regurdless of control current olarity. It is,
however, essential that the two 20K OHM resisters used to bridge the two
supply lines are equal in value to close tulerances, ctherwise different
transductor outputswill result {rom the same fault resistance depending
upon which line it oocurs,

Zince there is only one set of indications to cover faults on both the
'K' and 'B' lines of the D.C. supply, two push-buttons are provided to
determine on which line the fault is actually present. The operation of
these push-buttons is as followsi-

The device 1s operated and is indicating 2 fuult., The user presses the
button marked N, thus disconnecting 'B* line to relay 'Hold=-up' winding.
Should the faultactually be on the'N'line, there is row no return circuit.
for the fault current.Sincetherelay hold-up winding is disconnected, the
device indicates clesar. When the button is released the fault ourrent
circuit is again connected and the fault indication will return.

Should, however, the fault be on the 'B' line, the fault current circuit 18l
still complete when'N'button is pressed, and the device will remain at
fault, By releasing the'N' button and pressing the'B' button (when the device
should clear) the tester can confirm the fault is on the 'B' line. If the
fault is intermittent ind is not present at the time of tests,thenthe device
will clear when either button is pressed and remain 'clear' when the
button is released,

. means of checking the operation of the device during periodic inspection
is provided by means of a 'check' button which connects the resistance of
7.5K CHMS between the 'N' line and a test earth to simulate a fault.,
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AERTDIGECURET PYPS D1 3aRTH LE.Il.08 DIE0ICR.

- PTEY T

Tad Mienlse

Tha 42 & 5 type -D1 sarth loskeze li3tector is 2 control wmit that ronitors
110 wolt w.c sundiiss Tor earth e It pacuirss nc exiarnzl power
supply Tor the unit itsels, Hut it lws to Ve nsel in conjunction with a
W3 o 3 TIC detestor rel:
The .D1 control wmnit has ;wgus‘taolﬂ- gsengitivity to earth leakazs cnd 2s

thers is only 'earth clear!' indication tisn lawp failure or loss of pover
results in 'earth fault! indication.
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BRITISH RAILWAYS SPECIFICATION M.S.33/2

EASTERN REGION ISSUE 1

C.S. & T.E. DEPT DATE 25.2.81
CORRS. REF. ST.1289

PERIODIC MAINTENANCE SPECIFICATICN
SECONDARY CELLS

This specification is designed to cover the maintenance requirements of
both Lead Acid and Alkaline Nickel Cadmium Secondary Cells.

Materials used :-

Battery Syringe 54/42955
Battery Terminal Compound 27/27000
Filler Bottle 54/40140
Filler Sottle dozzle 54,/42442

Distilled Water

8attery Charging Precautions to be observed before carrying out Maintenance.
1.0 PERSOMAL SAFETY & PREVENTICN OF EXPLOSIONS

1.1 Before charging cells and bringing them into service ensure that

Steopgers have teen removed, vent caps are free to open and
1\Ltro1y*- level i1s correct.

1.2 iwhen c2lls are housed in locations, Hoor‘s are to be Teft open and
correctly fastensd back to disperse any build up of gases before
battery maintenance is commenced. Cneck ~hat all ventiiation grilis,
cowls and the location bhase are free fvem obstruction which would

grevent a continucus air circulation,

linen cells are housed in Sattery reooms bafore maintenance is

comnenced chigck -
(a} If forced ventilation is provided, it is weorking correctly.

(6) If ventilation is by air bricks or grills, that these are
unres trﬂrLFd and ailow a continucus air circulation.

Curing maintenance the Battery Room door should be left cpen and
correctly fastened back.

1.3 HNever smoke, use naked flames or create sparks in Battery rcoms or
near battery locations. HNever tighten or loosen connections while
cells are on charge or gassing.

Keep all connections tight using an insulated spanner. (These can
be obtained from the Supplies and Materials Assistant York).

1 obje

Do not allow any mat C
tra ca

pattery terminals.
metal watcn straps.

ts to rest cn, or fall across the
re to be taken when wearing rings or

&
Ex

—
=

Maintenance or cell inspection must not be undertaken without
wearing approved protective clothing and eye protection.

PAGE 1 OF 7 MS.33/2
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1.4 (Cont'd)
The following protective equipment is available

Goggles Stockhead Code 44/116120

Gloves . " 44/21800, 21801, 21802, 21803
for sizes 8, 2, 10, 1.
as appropriate
Aprons " " 44/3170 40 inch long 44/3195 48 inch long
Eyewash Battery Rooms Stockhead Code 34/1342
Eyewash Personal Issue L " 34/1347

The following action must be taken if affected by Electrolyte splashes

—
(8]

EYES - Immediately wash them with water using the eye bottle if
necessary then seek immediate medical attention.

Ensure the eyewash bottles provided are in a clean and
serviceable condition. Instructions for using the eyewash
bottles must be adhered to.
1.6 SKIN - Rinse liberally with water and seek medical attention.
1.7  CLOTHING - Remove contaminated clothing as soon as possible.

1.8  Should Electrolyte te accidentally spilled on floors etc. swill
dewn the spillage with water as socon as possible.

noter nevar do this in substaticns where there is high tension
electrical equipment : report the situation to the Supervisor,

1.8 never use the same utensiis for Alkaline and Lead acid cells, as
aikaline i1l destrey l23d acid cells and acid will destroy
alkzlire cells. Utensii: must be suitably marked.

1.10 Ensure that the | sution Notices are correctly displayed
treat

ked lights ard atment of electric

2,0 CHARGING OF SECONDARY CELLS

ed water used 4 weekly gives an indication of
rate i.e, if the electrolyte drops by more

i then the charging rate is excessive.
esults in little or no water consumption.

N -

arging rate is indicated by a consumption rate which
electrolyte level of ;" to i" per & week period.

(g%
ra
::_‘_

rger is of the Constant Potential type it is normally
e correct voltage per cell. The voltage and current
being pre-set to suit operating conditions and no

1d be necessary once in service.

t is essential for this type of charger that the battery consist of
5 equal to the number quoted on the charger

2.3 When the charger is not as 2.2 the charging rate must be set to give
the minimum trickle charge to keep the battery in a fully charged
state as indicated in 2.1

ey

PAGE Z 15,33/
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3.0 DISPOSAL OF BATTEERY MATERIAL

3.1 It is illegal ts dispose of batteries except at approved Local
Authority Sites or to an Authorised daste Disposal Agency. A1l
spent batteries must be raoturnad to the departmental collection
point indicated by the Divisional Signal and Telecommunications

Enginesr and arrangements made for their dispesal. Batteries must
not te empiied of electrolyte on sit2, disposal again being left
©o an autherised waste disposal agency.

Recovered cells winich are considered re- udab1e should be, by
arrangement with the Material and Resources Engineer, returned to
fork Central Signal and Telecommunications Stores.

LEAD ACID CELLS
4.0 4 WEEXL

4. Switch off battery charger.

=

.2 Using a hydrometer check the specific gravity is not bealow 1.220.
If this cannot be obtained inTorm fthe Supervisor. Record results
and date of test. Appendix “B". &

4.3  With tattery on load che ck indiv idual cell vo 1Lage is approximately
2.2 volts., Intermittent loaded cells should be tested by the use
of a 1 ohin shunt resister for a peried of ten seconds; the voltage
should pet be legs 2.8 vnlts I¥ this cannot be obtasned inform
thie Sapars tsor esulte znd cate of test., Appendix "C".

ximately the number
_ate of test.

to tre correct leval

minals

-‘.' f; ....'I“_}f
icates
Py
S E s
5.0 & WEERLY
5. Switch off battery charager.
.2 Lheck electroiyte jevels in celis. There shouid be slight consumption
atar end, according teo the duty, tae battery will need topping-up
&t tnree, six, ne or tuelyve ‘“"“tf':‘i}-' [»..,\,I‘\Z“u‘:. p']yr pure distilled

d for tapping-up and tﬁe electrolyte level must never
the tou of the plates. Do not f4i11 above the
this may result in sun ‘e"ﬂent Touss of solution.

..u
r_l'
s
——
[
=
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ping-up may be achieved by usir

Level checking and to n
odp 54740140, {S apperdix’A

g the Plastic
Sottle type Stockhead :

')

the bottle should be

For cells of the types RE, RV8, DLS4, PA and PV,
Stockhead

fitted with the special insulatad nozzle MNo.3 supplied.
code 54/42442,

to about 2" below the mouth,
it gently and then insert
hole in the vent.

11 “he bottle with pure distilled water
1d the bottle as in pcsition A compress
e nozzle to the full extent through the

=

.I
HG
t-\

For older type cells fitted with screw-in type vents, the
through gas release holes and there is no need to
from the cell,

iota'
Probe will pass
remeve the vent

Now relaase tne pressure and if liquid is withdrawn into the plastic
tuce it indicates that no topping-up is required. Return the
extracted liguid inte the cell by gently compressing the bottle,

is withdrawn the cell requires topping-up

If, however, no liquid

as follows:-

end comnress gently in order to inject a little
11. Release the pressure tc allow withdrawal of
c:ﬂaress ard relesse q€r+’v until 2 solid column
yiel tube. The cell is now topped-up to the
turn tha bettle to cosi Aoand compress te

T
[

LRt

. The
‘hether thersz
date of

“erminations using

insulated
- Terminal

i ’,-r;.

Fat mattesy ~acon, 1ocation shelves carrying secondary cells
o o o

switch on battery charger
ircreases indicating the

f each individual
200, If the
rd results

R e 1
1d be in the range 1.

cdd . inform the 3Su;

range

and cate

“h o D A
3
o
&

O O O

out before cells zre topped-up.




Safety Precautions to be observed at all times when working with

Secondary Cellse

1) Goggles Must be Worn when dealing with cells,

2) Keep Batteries Uprighte

3) Ensure there is a good circulation of air to disperse any
accurmlation of gas before starting work.

4) Do not allow metal objects to rest on the battery or fall
across the terminalse

5) Do not smoke or permit naked lights near batteries or do
anything likely to cause sparks near a batterye.

6) When mixing or handling electrolyte, zozgles and rubber gloves
mugt be worne Do not spill electrolyte on the skin or clothing

SKEI BURNS = dash liberally with clean waters

ZLICTROLYTE T THE &Y

= Immediately use the eyewash bottle
or wash out thoroughly with clean
water. The filler bottle should not
be used for tiiis purposes
FLECTROLYTS Ol CLOTHELTG =~ Irmediately remove the contaminated
clothing,

All the za2bove instructions are contained in a safety notice as
shown below and a copy of the notice must be prominently
digplayed in battery rooms.

s







CABLIS AITD IRSS.

Th2 majority of cubles and wires used in railuay
nanufoctured to 3.R. specification To. 072.

Tha ;,r have - voliaze ratine of £00/1000 volts thisisexpressed in
forn 30/.3, where Jo is the power frequency wolizze of sontuctors

T
to ‘.s-.rtll and 2 is thie povier fro

COTHICTCRS.

Conductors are circular tinned annealed hirsh condu

Wwire, gither sinsle stranded or rulii - str nd.,

LSUL A ICH,

ruency volitase between conductorse

Jore insulation is flome retardant. It consists of an imner layer
of rubber compound coloured blue and an outer layer of polychloroprene

corpound coloured black,-Some wires are covered

Wy & closzly voven

tape which is rubber proofed on one side and coloured as regiired.

Wire can also be braided, the braiding beiny of
applisd over & % and. thorou

aped
cellulose ccetate lacquer, ccloured as ordarad,.

T

L S
ORI IDOTIFTOLTICH .

TS W, o = ..
1Ly ceatad with a Fla

Tie cores -ay ve idantified by one of the following nathods =

T [ B i [N
Soloured Proofeld Tane =—

TTod 1
intaned Core -
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&
e}
{0
&
L
o]
]
1]
|

U |
I FeRhbiel
dil, AU

uords ¢

SUTLTI=0CEE CalliS,

Both cores hHla

_)rpf.‘
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The resistance of a conductaor
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g ; INSTRUCTION SI119
== British Rail precrs >
CHIEF SIGNAL & TELECOMMUNICATIONS DATE 1.11.82 !
ENGINEERING DEPT., E.R., YORK CORR. REF. S T.5234
SIGNALLING INSTALLATION INSTRUCTION DISTRIBUTION
A* A(s) B(s) C(s)

CRIMP CONNECTORS FOR TERMINAL POSTS

1.0

2.0

3.0

4.0

GENERAL

This instruction covers the use of crimp connectors for the _
termination of signalling cables and wires on to 0.BA.(M6) 3.BA(M4)
2.BA(M5), M8 and M10 terminal posts only. :

CRIMP CONNECTORS

2.1 The crimp terminal connectors covered by this instruction are
coloured according to the wire size for which they are suitable
(see Appendix A).

2.2 A1l the crimp connectors are constructed as shown in Fig.3 and
must only be used in conjunction with stranded cables.

2.3 When crimped the crimp connectors are clamped on to both the
conductor and the insulation, the latter gives a measure of
physical support to the cable.

CRIMPING HANDTOOLS

3.1 Crimping handtools are stamped with the wire size range on which
they can be used and the tool handle is coloured for ease of
identification (See Appendix B).

3.2 A1l handtools are fitted with a ratchet mechanism which prevents
release of a crimp connector after commencement of the crimping
cycle until the latter has been completed. This ensures that
the assembly has been correctly compressed to give a
satisfactory joint every time.

CRIMPING PROCEDURE

4.1 Before crimping is commenced the correct size crimp connectors
must be selected for the wire to be terminated and subsequently
the crimping handtool with the corresponding coloured handle
must be used.

4.2 Cut to length the cable or wire to be terminated.

4.3 Strip the wire 6mmy this will ensure that the conductor will be
correctly crimped and the insulation will be crimped into the
sleeve only. For wires of type MC2 having a braided and lacquered
outer sheath it is necessary to remove an additional 6mm of the
sheath to expose the insulation.

This allows the inner insulation to be fitted correctly into the
sleeve of the red crimp connectors.

Black connectors should not be employed for type MC2 cable.

. Page 1 of 6 (SI.19 ISSUE 3)
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(93

5.0

6.0

4.4 Place the correct crimp connector in the jaws of the
crimping handtool so that the terminal tongue and barrel
rest against the locator (See Fig.2).

4.5 Squeeze the handles until the crimp connector is firmly
held in place.

4.6 Insert the wire into the crimp connector barrel, the wire will
just protrude beyond the barrel if it has been correctly
stripped.

4,7 Compress the handtool until the ratchet is released, the
crimped connection can then be removed from the tool.

INSULATION ADJUSTMENT (SEE APPENDIX A)

The handtools have three adjustments to facilitate correct crimping
of the wire insulation, the correct adjustment is determined as
follows:

5.1 Place both insulation adjustment pins (Fig.1) in No.3 position.
5.2 Place a crimp connector in the handtool as in 4.4,
5.3 Squeeze the handles until the crimp connector is held firmly.

5.4 Insert a length of unstripped wire into the insulation grip
" portion of the crimp connector.

5.5 Crimp the connector in the usual manner.

5.6 Remove the connector from the handtool and check the insulation
support by flexing the wire backwards and forwards once whilst
holding the connector. The connector sleeve should retain its
grip on the insulation.

5.7 If the insulation pulls from the sleeve, set both pins in No.2
position.

5.8 Repeat the test. If the insulation grip is again unsatisfactory
repeat with the pins in No.l position.

TESTING OF COMPRESSION TOOLS

In order to maintain the satisfactory operation of the tools it is
imperative that they are maintained in good condition and that any
wear or maladjustment which may occur is promptly detected. When
compression tools are used continuously the terminations produced
should be checked daily before normal use. Checks should be made by
producing at least three trial terminations on short lengths of cable
(approximately twelve inches)and subjecting each to a pull of about
20 'bs to ensure the strength of the bond. If the handtool is used
only occasionally then, before use, three trial terminations should
be made and checked as previously stated. Any tool which is thought
to be suspect in this respect should be returned immediately to the
Chief S&T Engineer's Workshops, York, but in any case all tools must
be returned annually for inspection.

Page 2 (SI.19 ISSUE 3)



7.0 FLEXIBLE CABLES

052

\S]

It is mandatory to use crimped connectors on all flexible cables

terminated on terminal posts.

ool

[ -

CHIEF SIGNAL & TELECOMMUNICATIONS ENGINEER
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WIRE SIZE RANGE
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ADJUSTMENT PIN
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CAELE TESTING.

The testing proceedure laid down here is applicable to all signalling

cables, be they tail cables, main cables, power cables, or indoor cables.

For multicore cables and power cables the insulation and continuity
tests will be made after the new czble installation and fermination
has been completed. In the case of mew tail cables the cable may be
tested with only the location end of the cable terminafed if difficulty

is experienced with eaxrthy apraratus.

Continuity tests are only required on nmew cables, here we are looking
for resistance wvalues that agree with the laid down value for ike {ype
and length of cable in question (see arpendix to MT 4, zitached).

Megger insulation tests are to be made with 2 500 volt test instrument

for multicore cables, or a2 1000 volt instrument for power cables.

New cables will have insulstion resistance values near infinity, core

to0 core and core to earth; in service cables shall show at least 10 Leg.
ohms in %the case of indooor znd Main lineside cables) oxr, at least

2 Megonzms in the case of Tail cables. Failure to reach these {igures
must, in most cases. be treated as a failure condition (exceptions

to these basic rules may occur. as mentioned in T 4.

New cables s:-all have all cores tested but routine tests of in service

10 core or smaller cabls.

by

cables only reguire: 2 cores tested 1

10=21 cores,

ey

X cores ted i

test
4 cores fested if over 21 cores.

Spare conductors will belsed as far as possible, 1 these are losuliicient

some working coxres will have <o Te removed Ior the test.

1

1. Verify correct type and size of cable conductor has been
installed.

2. Frove integrity orf Test zZarth spike.




3. Test insulation resistence between each conductor and all
other conductors in the cable.

4. Test insulation resistance between each conductor and eaxrth.

5. Test continuity of each conductor.

6., Check correct polarity of power cables, both A.C. and D.C.

Tests 2. and 4. will usuglly‘ES conducted together by testing each core

to all the other cores bunched together and conmected %o earth.

When continuity tests are made tne tester must ensure that the results
obtained are directly proportional to the length of conductor under
test, and also ensure that each cable core is correctly terminated by
connecting core No.1. sequentially to every other core in the cable at
one end while continuity testing in the same sequence at the other end.

-

fecord weather at the time of the test and enter on test sheet,

Visual checks will also be mzde to ensure that conductors and

insulation have not been damaged during stripping.

Check tha®t conductors are held Firmly on terminals and in crimps

anéd that tercinals and links are properly secured.



CABLE CHARACTERTSTICS.

I

Resigtance of Conductors. Metrie.

TAZLE 1,

Conductor (Annealed Copper to B.S.6360) tinmned.

No., & Diamstsr

Max, Basigtance for 1¥Xm of Calg;é ,

ot ﬁ.res Single Core Multi-core Mol ti-core
Co & Return
No/mm. Chm. Obm, Okm. '
1/0.85 30.7 31.2 62.4
175,13 17.9 18.2 36.4
1/3.53 9,76 9.96 19.12
7/0.67 7.41 7.56 15.2
1/1.78 i 7.35 14.7
7/0.85 4,6 4.7 9.4
7/1.04 3.05 3.11 6.22
7/1.35 1.81 1.84 3.68
7/1.70 1.14 1.16 2.32
1/2.14 C.719 0.734 1.468
19/1.53 0.519 0,529 1.058
19/1.78 0.383 0,391 0.782
19/2.14 0.265 0.270 Q.54
19/2.52 0.191 0.195 0.39
37/2.03 C.151 0.154 0.308
37/2.25 C.123 0.126 0.252
9/2.30 30,2 3.7 -
16/0.3C 17.0 17.8 -
30/0.25 7.82 §.21 16.42




“ \J"
.'[o

"
.

Registance of Conductors. Imperdial, TAZLE 2,

Conductor (Ammealed Copper) tinned.

‘o, & Ddameter _ Max, Besigtance for 1,000yds of cable |
of ifires Single Core | Multi-core #ul ti—core
Go & Beturn
No/ins. Chm Obm Obm
9/.012 25.72 26.23 52.46
1/.036 : “ 24,57 25.47 50494
1/.044 16,71 17,04 34,08
16/,012 14,47 14,76 29.56
3/.029 13.08 13.34 26.68
3/.036 8.408 8.576 17.512
1/.064 7.500 8.058 16.116
7/.029 54591 5.704 11.4C8
1/.083 4.68 4.792 9. 584
7/.036 3.594 3.666 T.55e
7/.103 3,050 3.111 6,222
7/.044 2.405 2.453 4,906
1/.052 1.722 1.756 3.512
7/.064 ;.137' 1.160 2,320
19/.c44 0.8877 0.9055 1.811
13/.052 0.6358 0.6485 1.296
19/.064 0.4196 0.428 0.856
19/.083 02495 0.2545 C. 508
57/ 012 0.1704 0.1738 0.3476
37/.083 0.1281 0.1307 0.2614
37/.103 | 0,08322 0.08488 0.16976
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1.0

2.0

3.0

SCOPE

The various types of elastomer insulated tinned annealed copper cables

fncluded in this Specification are 1isted below.
rating of 600/1000 volts.

Type A

Flame retardant halogen free compound insulated cables

Al  Single plain.

They have a voltage

A2 Single as Al with flame retardant, halogen free sheath.

A3 Flexible light duty circular twin and multicore, cores as Al with

flame retardant, halogen free sheath.

Type B

-

Insulated with Ethylene Propylene Rubber (EPR) compound which meets the
requirements of this specification, heavy duty polychloroprene sheathed,

plain finish :-
B1 Single.

B2 Circular twin and multicore.

Type C

Flexible conductors insulated with Ethyléne Propylene Rubber (EPR)
compound which meets the requirements of this Specification, Heavy Duty

Polychloroprene (HDPCP) sheathed, plain finish :-
Cl  Flexible single.
C2 Flexible circular twin and multicore.

DEFINITIONS AND DESIGNATION OF CABLES

For the purpose of this Specification the definitions relating to
electric cables in BS 4727 Part 2 Group 08 "Power Cable Terminology"

shall apply.

Cables in this Specification are designated by the rated voltages
expressed in the form Uo/U, where Uo is the power-frequency voltage to
earth and U is the power-frequency voltage between conductors for which

the cable is designed, i.e. 600/1000 V.
CONDUCTORS

The conductors shall consist of circular tinned annealed high
conductivity copper wire in accordance with Table 1 of this
Specification and BS 6360 and be capable of withstanding all the

relevant tests therein.

Stranded conductors shall be approximately circular in section. The
nominal sizes of solid and stranded circular conductors are given in

Table 1.

R.S.& T.E. TRAINING SCHCCL YORK
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4.0

5.0

6.0

6.2

No joint shall be made in a solid (single wire) conductor.

A separator of polyethylene terephthalate film may be applied to
stranded conductors at the option of the manufacturer.

INSULATION

4.1 Composition and Properties

The insulation material shall be flame retardant, halogen free for
Type A and EPR for other types. These materials shall be cross
linked and comply with the performance requirements of this

Specification.
TAPE
Proofed textile used for lapping individual cores of twin cables shall

be of high quality without selvedge, rubber proofed on one side and
coloured as required.

A suitable binder tape of polyethylene terephthalate or proofed textile
may be applied over laid up cores at the option of the manufacturer.

Tapes shall be applied with an overlap suitable to the situation in the
cable unless particularly otherwise specified.

Tapes may be applied between layers of cores. These may be either
overlapped or open spiralled.

SHEATHS

6.1 Composition and Properties

For all types except A2 and A3 the sheaths shall be black

Heavy Duty Polychloroprene Type RS2 compound in accordance with
BS 6899 and be capable of withstanding the tests for physical
properties therein.

The requirements for the cross linked halogen free flame retardant
sheath of Types A2 and A3 cables shall be :-

The sheath shall be continuous and close fitting and shall be

applied uniformly and symmetrically, free from flaws and defects

of any kind, and shall fill the interstices between the cores of

the outer layer of the cable completely if no binder tape is used.
3

The sheath shall be readily removable from the cable without
damage to the insulation of the cores.

Colour of Sheath on A2 and A3 Types

The sheath shall be coloured as ordered and the colours normally
ordered shall be black, red (No. 537), yellow (No. 355),

green (No. 218) or blue (No. 166) to reasonably match with BS 381C
- "Colours for identification, coding and special purposes".

R.S.& T.E. TRAINING SCEOOL YORK SR SHLOTREOn
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0

8.0 CORE IDENTIFICATION

8.1 Single Core
The insulation shall be coloured black.

8.2 Circular Twin Cables
The cores may be identified by one of the following methods :-
(a) Insulation coloured, 1 core red, 1 core black.

(b) Both cores black insulation with printﬁd numbers 1 and 2, or
with interspersed words corresponding to the figures
(see Clause 8.3).

8.3 Multicore Cables
The insulation shall be black the outer surface of which shall be
printed as in Clause 8.3.

8.4 Method of Numbering
When the outer surface of a core is numbered it shall be printed
in a contrasting colour distinctly and permanently with figures
alone or with interspersed words corresponding to the figures.
The number of the cores in all layers of the cable shall increase
consecutively in a clockwise direction at the same end beginning
with one at the centre of the cable. This end of the cable shall
be known as the A end and the other as the Z end.

10.0 DIRECTION OF LAY

10.1 For multicore cables the direction of lay of the cores shall
alternate for successive layers. The direction of lay of
successive layers is at the discretion of the manufacturer.

10.2 By agreement between the purchaser and the manufacturer
unidirectional lay of cores may be specified as an alternative to
the above.

12.0 SEALING AND LABELLING OF ENDS

Immediately after completion of the electrical tests the ends of cables

shall be sealed.

The ends of each factory length of multicore cable shall be plainly

labelled A and Z in accordance with Clause 8.0.

Cables supplied on drums shall have the Z end inside unless otherwise

specified.

REP. R.S.& T.E. TRAINING SCHOOL YORK R
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14.0

13.1

¥3.2

13.3

13.4

13.0 DELIVERY

Single cable Type Al and A2 shall be supplied on drums or
non-returnable reels in 100, 200 or 400 metre lengths as may be
ordered.

Cable Types A3, B and C, shall be supplied on drums in lengths as
may be ordered.

Where special requirements for drum sizes apply these shall be
specified on the order.

Cable drums shall be lagged with stout cross battens to ensure
adequate protection against damage to the cable during transit and
storage.

DRUM MARKING

Drums shall be marked with :-

(a)

(b)

(c)
(d)

An arrow to indicate the divection in which the drum may be safely
rolled.

Description and length of cable in a sealed plastic envelope
securely fixed to the inner and outer flange of the drum.

Gross weight (cable and drum).

Letter A (or Z) to indicate the leading end of cable.

15.0 TYPE A - FLAME RETARDANT HALOGEN FREE COMPOUND INSULATED CABLES

Type A cables shall consist of a core of tinned copper conductor in
accordance with Clause 3.0, insulated with flame retardant compound in
accordance with Clause 4.0.

They shall have the following finishes as ordered by the purchaser :-

Type Al Single Plain (Table 2)

The core insulation shall comply with Clause 4.0 and shall
be identified in accordance with Clause 8.0. The surface of
the core shall have a smooth finish and be thoroughly coated
with chalk so that the cable may be readily pulled in
between other cables. :

Type A2 Single with Sheath (Table 2)

The core insulation shall be as for Type Al with a
protective cover complying with the requirements of
Clause 6.0.

Type A3 Light Duty, Flame Retardant Halogen Free Flexible Cables

(Table 3)

Type A3 shall consist of the required number of 9/0.30 mm
tinned copper conductors insulated in accordance with
Clause 4.0, and fdentified in accordance with Clause 8.0
laid up (Table 8) and sheathed with flame retardant halogen
free material complying with Clause 6.0.

For Informstion
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16.0 TYPE B AND C - HEAVY DUTY SHEATHED CABLES

Type B cables shall consists of a core or cores of tinned copper
conductor insulated with EPR in accordance with Clause 4.0, and sheathed
with black RS2 Heavy Duty Polychloroprene compound in accordance with
Clause 6.0.

They shall have the following constructions as ordered by the Purchaser.
Type Bl Single (Table 4)

A single core shall be sheathed with RS2 Heavy Duty
Polychloroprene.

Type B2 Circular and Twin and Multicore Cables (Tables 5 and 6)
Circular twin and multicore cables shall consist of the
requisite number of cores insulated in accordance with
Clause 4.0 and identified in accordance with Clause 8.0,
laid up (Table 8) and sheathed with RS2 Heavy Duty PCP
compound to form a compact cylindrical cable having a
reasonably smooth finish. A binder tape (Clause 5.0) may be
applied over the laid up cores at the option of the
manufacturer.

Type Cl Flexible Single (Table 7)

A single core shall be sheathed with RS2 Heavy Duty
Polychloroprene.

Type C2 Flexible Circular Twin and Multicore Cables (Table 7)

Flexible circular twin and muiticore cables shall consist of
the requisite number of cores insulated in accordance with
Clause 4.0 and identified in accordance with Clause 8.0,
l1aid up (Table 8) and sheathed with RS2 Heavy Duty
Polychloroprene to form a compact cylindrical cable having a
reasonably smooth finish. A binder tape (Clause 5.0) may be
applied over the laid up cores at the option of the
manufacturer.

| For Informztion
4 omly

REF. ' R.S.& T.E. TRAINING SCHOOL YORK
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TABLE 1

CONDUCTOR SIZES AND RESISTANCES

INSULATION THICKNESSES AND INSULATION RESISTANCES

CONDUCTOR (ANNEALED COPPER TO BS 6360) RADIAL MINIMUM
] TINNED  THICKNESS ~ INSULATION
NO. AND | NOMWINAL | NOMINAL MAXTHUM OF RESISTANCE
NOM. DIA.| AREA DIA. OF | RESISTANCE | INSULATION  FOR } KM
OF WIRES CONDUCTOR PER KM AT 20°C
mm mm* mm ohm mm Megohms
1/0.85 0.6 0.85 33.2 0.60 530
1/1.13 1.0 1.13 18.2 0.60 450
1/1.53 1.85 1.53 9.96 0.60 350
7/0.67 2.5 2.01 7.56 0.80 350
1/1.78 2.5 1.78 7.56 0.80 350
7/0.85 4.0 2.55 4.70 1.00 300
7/1.04 6.0 3.12 3.11 1.00 250
7/1.35 | 10.0 4.05 1.84 1.00 240
771.70 | 16.0 5.10 1.16 1.00 200
7/2.14 | 25.0 6.42 0.734 1.20 180
19/1.53 | 35.0 7.65 0.529 1.20 150
19/1.78 | 50.0 8.90 0.391 1.40 150
19/2.14 | 70.0 10.70 0.27 1.40 130
19/2.52 | 95.0 12.60 0.195 1.60 130
37/2.03 | 120.0 14.2] 0.154 1.60 110
37/2.25 | 150.0 15.75 0.126 1.80 110
9/0.30 0.65 1.10 31.70 0.80 450
16/0.30 1.15 1.43 17.80 0.80 400
50/0.25 2.50 2.00 8.21 0.90 330
REF. R.S.& T.E, TRAINING SCHOOL YORK Fow “atommlon
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TABLE 8

MULTICORE CABLE
MAKE UP_FOR ALL TYPES

NO. OF | NUMBER OF CORES IN CENTRE AND EACH LAYER
CORES | CENTRE ST LAYER ZND LAYER 3RD LAYER 4TH LAYER
2 2 -
3 3 -
3 3 -
5 5 -
6 6 "
7 1 6 -
8 1 7 .
10 2 8 -
12 3 9 -
14 3 10 -
16 5 n &
19 1 6 12 -
24 2 8 14 -
27 3 9 18 -
30 4 10 16 =
33 5 11 17 =
37 1 6 12 18 -
40 1 7 13 19 , -
44 2 8 14 20 -
48 3 9 15 21 -
52 4 10 16 22 -
56 5 1 17 23 -
61 1 B 12 18 24
L R.S.& T.E. TRAINING SCHOOL YORK reE Olﬁlf;m""‘“’n
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¥hen considering the interlocking for a lever frame, two methods

INTZRALCCHING OF LIVERS IN A MECHANICAL LEVER FRAME.

Of lever locking may be applied:-
1) Mechanical interlocking between levers.

. 2) Zlectrical locking of any lever,
{lechanical interlocking is limited to the application of locking
between levers in the same frame.
When external factors such as track circuits, signal proving and
point detection regquire inclusion in the interlocking, electric
locks are used. '
Normally, a combination of mechanical and electrical locking is
utilised to achieve the required interlocking of a mechanical
lever frame. Fig 1. shows a lever frame with associated mechanical
and electrical locking.

- 4

ELECTRAIC Lotk

}JJ

IG: 1;

ELECTRIC LOCKS

Several different types of lever lock and circuit controller are
in use and in consequence differ slightly in design, however, the
basic principle of operation is the same.

The application of electrical control to mechanical levers demands
a reliable and robust locking device for mechanically holding the
lever against operation while conditions will not with safety,
allow its movement. At the same time it must be capable of
releasing the lever by electrical means when required.
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Pigz.2. shows a typical electric

LEVER lock and illustrates the
component parts.
\

LOCK DOG

OPERATING : !

< ——pd~ b |
CCIL % |
2 | l ' ARINATURE LEVEE

. ZCGHCHMISZR
CONTACTS

LOCK SLIDE ————t
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DESCRIFTION OF COMEONZINT EARTS

MOUNTZING

The bases are arranged for mounting side by side at 4" centres or
more on two parallel horizontal bars. '

A Travel of 8" is adopted for the standard lock slide.

DRIVE

An adjustable coupling and suitable connection rod are used to
link the lever tail with the lock slide.

LOCK SLIDE

Steel bar which is notched as required for engagement by the

lock dog.
(Where circuit controllers are fitted they are driven by the lock

slide through a cam mechanism).
LOCK PROVING CCNTACTS (LCCs)
Lock proving contacts can be fitted if required

LOCK DOG.
The solid steel lock dog is connected through an adjustable pull

rod to the armature of an electro magnet which upon energisation
pulls the dog out of the locking notch to release the lock.

ZCONOMISER CONTACTS
The contacts are incorporated in the lock electro magnet circuit
CONTACTS CPEN/CLOSED

OPEN - Normally open - lock coil de-energised.

CLOSED - Initial movement of lever closes the contacts and
energises the lock coil.{Providing all other conditions
are correct)

At the end of each stroke the lever moves, the contacts
are again opened.

OPERATION OF ELZCTRIC LOCK

The electric lock is normally fixed in a vertical position below
the lever frame. The lock slide (Tappet) is connected directly
to the lever tail. lotches are cut in the tapoet to accomodate
the lock dog.

The steel locking dog drops into the notch when the lock coil is
de~energised, and to ensure that it enters the notch a 'Throw Down'
arrangement 1s provided on the tappet, which forces the dog into
the notch for all locking vpositions.

When the electro magnet is enerzised, the lock dog is lifted

clear of the notch and vermits the tavpet to move, thus releasing
the lever. Zig.3. illustrates the locking operation.
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Levers may be locited in any required position by suitably cutting
the notches in the lock slide. Tig.4, shows in simple diagramatic
form typical locking positions of a lever guadrant and the
associated locking slides which may. be employed.

N=FULL NORMAL POSITION OF LEVER B8
8 - NORMAL INDICATION POSITION
D~ REVERSE MNOICATION POSITION

R=- FULL REVERSE POSITION

PTG g, TYFICAL LOCHING SO3ITIONS
R L?B N
]8 .
Pl LEVER LOCK
' : ' NOTCHES
NR_@- '.-T_ o _?3_
|
" s
' T
l |
P‘_E}' 2 _@

N8 (o u'ﬁf"fjg_
!
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The locks are mounted vertically and can b2 obtained to include
all the lock positions associated with 2 lever. Connection is
‘mace by rodsfrom an attachment on the lever tail, ancd a cam
mechanism drives the circuit controller as the lever is moved
from one position to another.

It is essential that the lock tapret travel is 37, otherwise
difficulty will be experienced in tiie correct setting of the
lever bands. )

Lever bands are available for all positions in common use. The
band setting is stamped on the band depicting the position at
which the contact will make.Tiz.6. illustrates a typical lever

lock and circuit controller assembly.

BT ir
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Feriodical tests should be mads on all lever loclis to ensure that
the economising mechanism is functioning correctly and that a
continuous current is not flowing through the lock coils,

Barth tests must be made to ensure that no leakage of current

to earth exists and that all insulations are in good condition.
The testing of lever band settings should be carried out
methodically. The lever should be operated over its full travel.
to ensure that not only is the contact making when it should be,
but also that it is not making in any other position of the lever.
#hen testing, the lever should be coupled to the apvaratus it is
intended to operate, because it has been ‘ound that settings made
on a 'free' lever vary considerably to one on which noints or
Signal s are connected, Difficulty is also exnerienced where
slackness nrevails in the frane itself,

 Epen -v-,'- YT el R e ok B o B Tufiiy sy ATANTER = e T TT_ ™ A Tm
C ]’Iu'\-—! AD Szl w LA, pilhon I.l\_n ol ;Ju_.‘“‘,.-)_iL [t L ki ke

2‘echanical locking ensures that levers controlling voints and
signals can only be operated in a oredeternined seguence which
permits non conflicting routes to be set up. The reversal of a
signal lever zoverning a route containing points, in addition to
ensuring that all opposing signal levers are locked in their

-+,

normal position, also locks *ha' actual point levers in +the route

in their normal or reverse as recuired.

Additional safeguards are provided through electric locking by

Erack circuits ete. comprising what is usual ly known as indication,

approach, back, track and sectional release route locking, to
ensure that the route is safe +to be Cleared and that the route
ahead of a moving train cannot be interfered with until the

train has traversed the route or has been brousght to a rest

and conditions are safe for the route to be altered.

ELECTRIC LOCK CIRCUITS

The following circuits have been simplified in order to illustrate
particular details and principles, thus, they are not necessarily

conplete, : .
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The term 'track lockirng' is usually emploved for electric locking
of point levers, the arrangements being such that the lewer is
locked in the full normal or full reverse vosition whilst a

train occupying the track circuited section in which the points
are located, thus preventing nmanipulation of the points which
would endanger the train.

An example of a simple circuit for track locking is shown in
Fig.7. The AE contact shown is made immediately the lever is
moved out of the normal position and remains closasd until the

lever is in the reverse points and vice versa.

'3* TRACK CIRCUIT

v—StJ.oRo - 10 b
10(MNR)L
S a7
PCINT INDICATION LOCKING

Point indication locking ensures that the points concerned have
taken up a position corresponding with the movement of the lever

before the stroke of the latter can be completed, these :iemarks ,
of course, only applying to power operated points. A& fundermental
circuit arrangement is shown in Fig.3. Assuming that a pair of
points have to be operated say from normal to reverse, the lever
would be moved to the reverse indication locking position or

'D' position and the point machine would commence to cperate.
“Then the points have comnleted their movement and have been
detected in the reverse position, the circuit to the lock would
be completed over the reverse contact on the point indication
relay,and the lever could then be fully reversed.
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A similar requence is performed when the vpoints are to be orerated
from the reverse to normal position.

ig.8. illustrates the N.,B,D,R. contacts used in the glectric

lock eircuit. In addition,track lockins i also employed.

BTR
> N & >
O(MBDR)L
FIG.8
10NWKR .

ELECTRIC LCCEING CN SIGNAL LEVZRS
Fig.9s, illustrates a colour light signal with position light
route indicator. 12
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Consider the control of No.l.signal. It is necessary to prevent
the actual sizgnal lever from being reversed until the section
anead of it 1is clear and the route has been correctly set. This
is acrieved by providing an electric lock cut in the normal
locking position. The circuit to the lock magnet being so arranged
that it cannot be energised, and consequently the lever cannot
be moved ocut of the normal position until the controlling track
circuits are clear and the points are in their requied position.
The electric lock circuit illustrates the required controls.

The drimary function of the stick relay B.T.S5. 1s to ensure

that once the lever has been reversed and a train has passed
throuzh the section, thes =zizn2l lever must be restored to normal
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before the signalXscan again be cleared for a following train,
It will be s=zen that relay 2.7.3. is enerzised over a front
contact on track relay 3.T.R. and a normal contact Ni on the
sigral eontrel lever MNo.,1. This latter contact rowever is then
bridged out by a front contact on relay B.T.5. immediately this
relay has picked up. Once relay 3.T.5. has energised, it will
remain in that position even though the signal lever is
subsequently reversed.

MCRMAL INDICATICN LOCKING ON SIGNAL LIVIAS

This is sometimes known as 'check locking' and is defined as

L

'An arrangement to prevent the full stroke of a lever in an
interlocking frame until such time as the apparatus controlled

by that lever has completed its movement'.

Before the introduction of colour lizht signals arrangements

were provided to nake certain that in the event of a signal

not returning to the danger position when its controlling lever
was put to normal, this fact should be registered immediately:

It will be realised that if under such conditions the lever could
be returned to the full normal nosition, then such a movement
would effect the release of the mechanical locking on the point
lavers in the route governed by that signal even though the
signal itself was displaying a false clear aspect. A normal
indication lock (B)L was therefore provided on signal levers
which permitted the lever to be restored to a position roughly
about threeauarters of its travel from revers to normal, suZficient
to allow the sighal arm to return to danzer. Before the 3 lock
was energised to enable the lever to be fully restored to the
normal position, however, ths arm had to be proved in the danger
position. To achieve this, a normal GCR contact was included in
the circuit to the lever lock coil.

Such normal indication locking is now used to a gresat extent with

all types of signals, 3Simpnle zrrangements for both mechanical

.-

and multi-unit colour light signals are shown in Fig.10.

1GCR 1
> o @ & >
N/ @ 1(B)L
PTG 1
1DR 1 e
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PRUACH LOCEING (Fig,21)

The purpose of approach locking is to prevent a chanze of route
ahead of a signal once a driver has seen a proceed aspect at the
signal, or has seen an aspect at a previous signal that would
indicate to him that the signal ahead is displaying a proceed
aspect.

There are many approach locling schemes but the one most comuonly
used is the prevention of the :ignal lever controlling the signal
governing a route containing peints, from being fully restored,
as was the case with indication locking when a train has avpproached
within a pre-determined distance of the signal, if this has once
shovn a clear aspsct.

In Fig.11D the back lock in lever 4 will only be released to
enable the lever to be restored to the fully normal position if
the ALSR (Approach Lock Stick Relay) is energised.

A route is approached lockad (areventlng any manipulation of the
route) when the AL3R Jis de-energised.

When the ALSR is energised, the route is free of approach locking.

APPROACH LOCKING RELEAS

The position of the train must be taken into a account and there
are three possibilities to consider.

i) A train SEKing EHeNFoutEy
i) A train approaching but not taking the route.
2 1 Jo train |[@Eproaching)

The approach lock stick relay (@ 'SP) when BREPEiS8d BFOVES the
1«

route free of approach lockingi - BURCR Tood OVER

LAe D DNES

9"

its lown front contact.

The WESR) is 'de=energised ¥ hen the EPBropiate signal clears: To
enable the route to be restored i.e. free of approach lociing, the
ALSR must be re-energised by one of the follow ng methods (Refer
to Fig.,11A & 11C
‘A) NORMAL MITHCD OF ALSR RE-I{IAGISATICN 3Y PAS3AGE OF A TRAIN
{ FIR3T % 3ZCOND TRACZKS QCCUPIED, FIRST TRACK CLTARED)
i) Signal replaced to danger bshind train - 4RGPR Ticks
ii) TZR drops with track occupation

iii) DIPRY droTsprsR
iv)  ZTPR drops as the train proceeds

v) DTER picks when the train is clear (but DIGR remains down)
vi) 4 AL3R picks via 4RGTRS, ITPRY, DTERY, . and DT3RY (ie, oo oo
occupied and clear '

4]
o)

xad T oocunied).



B) ALSR RE-gNsReIsSD JITH J0 TRAIN sFrRCACHINS
(ALL TRAZES B ALHLIS Z212:3) )
i) Signalman restores o4 lever to 2 position -
Signal replaced to danzer - 4RGFR Ficks.
id) ATPR, BTFR, CTFR and DTSR remain energised.
1i1)  4AL3R picks via 4Raraf, aTeaf, 3TERf, cToRT, ana orsot.

C) AL3SR RE-ENERGISEID BY TIL LG OFF IT & TRATI IS O TS
-

AZPREGACE TRACK CIRCUITS.
4 Signalman restores o4 lever to 3 positioﬂ -
Signal replaced to danger - 4RGFR Ficks.
ii) ALJR commences to time out.
iii) ALJR Ficks (after 120 seconds)
iv) 4iLSR Picks via 4RoPR? and irJr?
V) 4ALSR then sticks up via its own front contact.

4(NB) LOCK CONTRCLL CIRCUIT.
4 NORMAL LOCK
i) The normal lock requires track circuits in the route clear

and points in their required positions. In'addition, back
contacts of 4ALJR are included to ensure that this relay has
been de-energised after its last movement and that the full
time element will be available if required.

ii) MNormal lock picks via QALJR¢, DTj%T, 1UHJLRT, ZTPRT, and

%

4 lever band made in the MNai pvosition.

i) The back lock requires the signal aspec By
energised) and that the route is free of anproach lo
(AL32 enerzised)

11) The back lock picks via &?S??f, ﬂngJ?f and & lever band

il |

made in. thel) B! ososition:
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FIG.11D




J%Szl,s. lq.i

sacd 2 3ixnel wiich rnas returne

~Nnce z train has rass T ) ’ z
route ahead nust still remwain locked and the points in the route
will remain neld either by direct track circuit locking or by
route locking, and no conflicting route may be set until the

train has cleared the »oints concerned.

Route Locking may be defined as a method of maintaining the
locking between functions (ie between signals and voints), by
track circuit occupation in one direction only, thus permitting
the early release of functions when the locking is no lonzer
required.

The relays which provide route locking are called UssaRrg =
'Route Stick Relays'.

The USR's are normally up and drop out when the route is set.

The USR's cannot re-pick until the train is oroved to have
reached and passed the section of line the USR's are controlling.
To improve flexibility the route is divided between several

USR's instead of having one for the whole route. This allows the
route locking to be removed behind the train as it passes through
rather than having to wait until the entire route is clear. This
is referred to as Sectional Release of Route Locking. It allows
crossing routes to be set uo as each part of the route is cleared
whilst maintaining the route locki iz Ifront of the Train.

m

ki
The following circuits have again b implified in order to
d

s
illustrate particular details and principles, thus they are not
necessarily complete.

We will now consid grarnical lavout and asscciatzd
oD B o

1]
i}
ct
ot
1]
Uy
4]
(o]

circuitry in figure: 12.
20UTE LOCHING OF 1083 RCUTE

In our example it will be necessary to prevent number 2

J poi
from being called reverse whilst 103 Route is being used, th
we must route lock the soints.

As can be seen, we provide a U3R for each track circuit in the
route and name the U3SR's in terms of the controlling track circuit
and the direction of travel,

/e have seen that ths ALSR drops when the signal is c¢leared and

this also initiates the route locking,
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W¥hen 10 ALSR drops, A(UP)USR also drods and this in turn drops
3(UP)USR,

3(UF)USR dropping also drops C(U2)USA.

C(UF)USR down breaks the circuit to 20(MN3DR) Lock and thus locks
number 20 points,
It can te seen that the U3R's drap out in cascade.
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This is definad as 'Routes locking so arranged that s
clearing eacn section of the route, releases the 1
that section.

In our example, when the AL3R energisation conditions have been
satisfied, ie first track past the signal occupied and cleared
and second track occunied, the AL3R will pick and this will

initiate tre route release.



o
e

as

With A(UE)USR energised and the train having cleared 'B' track,
3(UP)U3SR will pick and stick,
Jith B(UF)U3R energised and the train having cleared 'C' track,
C(UP)USR will pick and stick.
With C(UP)USR energised and 'C' track clear, the route locking

will be removed from 20(MBDR) Lock and number 20

again be free to be moved.

can be seen that the route locking is

it traverses the route,.
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Methed of Operatiom,
Signals may be operated in three different modes.:—

CCNTRCGLLED. SEMI AUTOMATIC. AUTOMATIC,

CNTROLLED SIGNALS,

Controlled signals are operated from a Signal Box(or in some cases from a
ground frame.).In such cases the normal aspect of the signal will the most
restrictive one i.e. Red for stop signals Yellew for distant signals,

SEMI AUTOMATIC SIGNALS.
Semi automatic signals are operated by the passage of trains, but when required
they can be controlled by a signal bex er ground frame.

AUTCMATIC SIGNALS.
Automatic signals are controlled entirely By the passage of trains., In such
cases the normal aspeet will be a proceed one,

The normal aspeoct of a signal is indicated by the use of double lines em
the colour symbol for that aspect,.

Typical Signal Profiles.

D

7

s —7
s —8—F
=1=3
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Four Aspect Signals.

Automatic Signalling Sections,

D. D. D. D. De.
——0000 —0000 =000 —0000 —{000
Ro D- DO D. DC
———@Q00 —Q000 —0000 —0000 —=0000
R D. D, D. D.
—QCCh =—=0000 ==0000 =—==0000 =—=0000
RO Ro D. ﬁ. D.
=—8000 —=§000 =—0000 =000 =000
H. H. D. D. D.
——=0000 —§000 =—=0000 =—=0000 0000
H. R. R. D. D.
==0000 —@000 —8000 =—=0 000 0000
HH. He R. D. D.
0000 =000 —@C00 =—=0000 =000
H.Ho H. R. R. D.
=—==0000 —=00C0 —@000 —§000 =——=0000
4= g = . + 2 ™ ! =+ ' 4 .

; Re " D.
=—==0000 =—=0000 ==0000 =—=8000 ===0000
D. ) HH. H. R Re
0000 (D000 0000 —80C0 —§000
D. De. HH. H. R
=000 —=Q000 =0000 ===ee0000 =000
“a e pia
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Route indication may be given by means ot Junctiaom Indicators which exhibit a
line of white lights above the signal when a proceed aspect is displayed. No
route indication being given for movements along the straight route.

In the diagram position No. 1 ., would be used for a Single or first diversion
to the left.Position No.4. would be used for a Single or first diversiom to

the right. Positions 2 and 3 would be used progressively for left hand diversioms
and positions 5 and 6 would be used progressively for right hand divex_'sions.

, oo —

— D0

\

The junction arm unit when fitted in positioms 1.3.4.6. should be 45 8 to the
aorizontal, It consists of 5 lamps of the SL 35 type connected in
parallel. The lamps are fixed to the rear of independent lenses
fitted with lunar white filters, The lamps may be AC OR DC fed, but
the more common would now be AC using a lamp transformer 110/12 volt
Two forms are in use, One type having the pivot lamp seperate from
the route light, in the other form the route and pivot light are
fed from the same transformer,

ALL LAMPS SL35
12 volt 24 watt,

j"l'o ITHO



-"J._I “- |8 |

#iring for Multi Arm indicators with common Pivot light.
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The Junction indicator provides additional information to a driver in respect of
diverging routes.It is always used in addition to the signal.

To ensure that a driver responds to speed restrictions it may be necessary to
approach release the routing signal, in such cases the general practice would be
to héld the signal at red until the train had passed the signal in the rear, and
to prevent it going to double ysllow or green until the train had passed the

AWS., magnet sighting point.

These requirements may chenge in relation to the line speeds and turm out speeds
and the relation of the former to the later.

In all cases it is necessary to prove that the Junction indicator has lit, TO A
MINIMUM OF 3 LAMPS. prior to the signal being allewed to clear,

This is necessary as the clearing of the signal without the junctiom indicator for
a diverging route,would, be a mis -leading signal te the driver and could, in some
cases be classed as a less restrictive aspest.

The two diagrams shew a typical Junction indicator circuit for a DC. and AC,Signal
It will be seen that the straight route (Main ) operates the Signal HR direct,
When the diverging route is selectad UHR or UER is first energised to illuminate
route lights, when the route lights are lit to 2 minimum of three lamps the UECR
is operated and ever the UECR the signal HR is then energised,

THarmm ™ Ty 5 o - o TR 5, b1 icas s P . . - . M .

STOO0Y LAt a cdniin of Yhrae 1aops ars 1it in the Junetion indicator is obtainad
-y L romey L ¢ 1= i R | e At 3 s . £ T e 1 L

v tie UG, which :mst Le anerpised 40 onerate the IR Tor that rouvta.
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L.

No. 1 SINGLE YELLOW WiTH Posn. 1 J.D.1.

No. 3 GREEN .

300 yds . 800 yds Max

i L to. 1 Released to Green.

No.1 SINGLE YELLOW WITH Posn. 1 J 0 1. !
No. 2 FLASHING SINGLE YELLOW [
L No. ! Released te Dsuble Yeilow.

NMo. 3 FLASHING DOUBLE YELLOW
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Ground Shunting Signalse

Ground shunting signals are in general positioned approximately 1829 mm (6ft.
from the first points over which they apply.

The positiom light signal showing one Lunar white light and one Red or

one Yellow light disposed horizentally for the on aspect and two Eunar

white lights at an angle of 45 degees for the off aspect, is used in all
power signalling areas,

6_1/26

//

. 26
BX110 VHR -

i 26 DoE |
W‘ N | 26RaE |j

zve. LzG_Exv.._ﬂ\l

ofe light ( DGE )110 wolt 35 wa‘® 3 p'm—*-O

Pivot light. 110 volt 35 yodt 2 pin ——

On light RGE or HOE. N O O
110 volt 35 watt 3 pin ==
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Subsidiary signals are used in conjunction with Colour light Signals,
A Subsidiary signal takes tne form of an elevated position lignt signal. No normal
indication is given but in the off concition it exhibits two wuite lights ax

45 degrees., The control circuit is such that it is cleared by the same device as
main signal, but requires the appropriate track circuits occupied,

Bszl 1% ! i3

=y L | 000
1. A
A-.TC. B.T0. cch. D.Tc.
B.TR. C.TR. D.TR. A SIGNAL,
N & N i \/ & :
| MAIN HR ]
C.TR. A.TR.
7 AT | sus R |
SUB HR. Lamps 110v 35W. 3 Pin
AV Py
DGE

O

O
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The control of the route indication lamps is over contacts of UHR.

for each route. UHR control being over the route selection circuit froem the S.B.

BX110 NX110
MUE
BUR
BUE
XUR
XUE
BX110 i . NX110
//\ RCGE
HGE [\
BUR
N
MUR BUR
N F
= N\
| Pivoge |
Route Selectiem circuit N50
MUR
Route Selection circuit
BUR

Route Selectien circuit,




Stencil type route indicators may be uSsd in conjunction with Shunting signals
or Ground or 3Subsidiary sisgnals,
The line speed will generally be low and usually will be shunting movements.

The route indicator is rectangular in form and the character is either 5' or 8'
high. A single character is displayed by each unit further characters when
required necessitating further units., They use white characters em a lunar white
ground and are generally single sided only. Where there is a specific requimement
fer double sided indication, the rear indication will be amoper filtered.

The Lamp used will be 110 volt 40 watt 2 pin BC., in some cases two lamps may

be used to give a more even illumination,

% Characters
amps , e
Front Screen Numbers as 3
with Stencil]] . required.,
S or & -
ol e
.‘V'J \,.f’
g,
. S
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The selected route is determined by the use of Route relays, a relay being
allocated to each route. Abasic route relay circuit is shown below,.
BASIC UR CIRCUIT.

1 WKR 2 WKR
- v ¥ - X
2 _ e > | uur
o R
| s ur
3 WKR l
| o VR v X
| 1 uR
R ™
2 UR ]

The lamps associated with each Character may be selected by several metheds,
initiated by the energisation of the UR. The method of lamp mselectien differs
one type using Relays to select lamps another as described belew uses Uni=
Selectors fer the Lamp contrel,

RM
——BAAA O
GC or WHR i = - §50
B50
V.o pYA i
@R. L \\
/ H" \ 7
JUR BANK » N50
N/ ’ CR
s ' '
2UR //
SR
110 volt A% T—l
___RM |
RN - GhCRs SOvoltDC.i
Wiper banks g
”C’R B ¢C D EBE P G H
AR ERR
Lamp supply.
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Multi Lamp indicators present their information in the form ot Letters or Numpers
built up by a number of illuminated lamps,.The unit is in overall shape square and
the lamps are assembled to the rear of a Lunar white screen, they are numbered as
shown in the diagram and the selection of a specific lamp configuration will

give the required character,

Bs 54320 OEOOOOO
o e | DO R 0OD | | GOBOEOO
the rear. ® 20@ 18® 15@ @
@) 27 26 (X) 24 23(X) @@@@@@
@ 34 33 2 31 Q) @@@@
@ 41 40 39 38 7D I ORI,
® 48 47 46 45 4D

Single sided indicators are fitted as standard, but under special circumstances
double sided indicators may be fitted, in which case the rear indicator weuld
have an orrange glass screen fittaed,

Multi ramp indicaters are used in general practice om lines having a line speed
of 40 mph or less,

In special circumstances Multi lamp indicators may be used at line speeds ever
40 mph but, in such cases extra precautioens are employed such as the proving of
the lamps to prevent the danger of a mutilated character giving a misleading
indication and the holding of the signal clearing when a diverging route is
selected,

TYPICAL LAYQUT FCR USE OF MULTI LaMP INDICATOR.

3:;:32 n:kex:.t o:a.y P Hets
be used. S
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BRITISH RAILWAYS SIGNALLING Vol. -
' MAINTENANCE No. sG31
_ ; : : SPECIFICATION Date. g7/84
Signal & Telecommunications Page . Q1
Engineering Department Issue Q1
SIGNAL LAMP
GENERAL
0.1 Cheek where applicable, the state of the first filament failure
indications before commencing tests, usmg a telephone or by
visiting the signal box/relay room.
0.2 The back of the signal should not be opened with a train .
approachmg as thls may gwe a false indication to the driver.
0. 3 If a train. |s approachmg walt untli the train has passed the sugnal
- before opemng the back of the signal.
0 4 Where |t is necessarv to |llummate a pamcular aspect,
arrangements should be made with the signaiman to clear the
~signal to the appropriate aspect. .
0.5 A Signal Lamp Test Record card must be kept in the signal head.
0.6 Where both filaments of a lamp have failed or where no aspect

is displayed a Signailing Failure Report form must be completed
- and submitted to the Supervisor. : . -

LAMP CHANGING ‘ ‘ i s §

07

0.8

0.9

When a lamp is changed the record card shouid be endorsed,
under the appropriate aspect, with the words “LAMP

- CHANGED followed by the date

When a lamp is changed the lamp voltage should be measured
and adjusted if necessary, the value and other details should be

-recorded on the record card

When inserting the new lamp, where the auxiliary filament is
normally extinguished, tilt it slightly- towards the auxiliary
contact of the lamp holder (towards the right when viewed from
the rear) to check that the main filament extinguishes and the

 auxiliary filament illuminates. See Appendix A for details.

[__Rg?_o_L ) _l R.S.& T.E. TRAINING SCHOOL YORK

Only
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BRITISH RAILWAYS - SIGNALLING Vol. . 2

: MAINTENANCE No. SG31

' o SPECIFICATION Date. 07/84

Signal & Telecommunications - Page 02

Engineering Department Issue - 01
SIGNAL LAMP

0.10 Allow the lamp to return to its normal position and check that
the main filament is illuminated and the auxlllary filament is
extinguished.

QUARTZ-TUNGSTEN HALOGEN LAMP

0.11 Before removing a Quartz-Tungsten Halogen lamp from its
packaging it should be noted that the envelope must not be
contaminated. The envelope should be handled using the
packaging or a clean folded paper tissue. If the envelope becomes
contaminated it should be cleaned with methylated splrit and
allowed to dry, before being inserted into the lamp holder in the
manner described above.

SIGNAL WITH FIRST FILAMENT FAILURES INDICATION

0:12 As soon as possible after a failure the failed filament must be
identified. The lamp must be replaced within one week.

0.13 Arrange to 1llum|nate the aspect Wlth the lamp fallure
- SIGNAL WITHOUT FIRST FILAMENT FAILURE INDICATION

(.14 Controlled Signals normailly at red, renew the red and yellow
(1st yellow of a four aspect signal), aspect lamps at prescnbed
intervals. 26 weerLY

Q.15 Automatic and Controlled Signais not normally at red, renew

the red and normally dlsplayed aspect lamps at prescnbed
intervals. 26 WEEKLY.

0.16 Alil other Iamps of Controlled and Automatic Signai'aspects
to be renewed at prescribed intervals. 52 weekly

POSITION LIGHT SIGNAL ‘
¥ ow NOT ASSOC IATED WITH MAIN ASPECT

0.17 The pivot and red/yellow lamps to be renewed at prescribed
' intervals. 2b weewwy

REF. R.S.& T.E. TRAINING SCHOOL YORK S = S
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BRITISH RAILWAYS - | - - SIGNALLING

| - . MAINTENANCE
- : . SPECIFICATION

Signal & Telecommunications
Engineering Department

Nol.. =z 2
No. SG31
Date. 07/84

- Page 03

lssue 01

s - - —-—

SIGNAL LAMP

- -

-

0.20

0.23

o

0.19" ‘
" ROUTE INDICATORS/BANNER SIGNALS

. The white ‘Off*lamp to be renewed on failure.

POSITION LIGHT SIGNAL
_ASSOCIATED WITH MAIN ASPECT

Tl_ie Iarhps to be changed or.llfail'ure.

(Junction/Stencil /Theatre/Fibre Optic)
Tbg lamps to be ¢hanged 'on failure: -

SEMAPHORE SIGNAL

* " (Electrically Lit)

45,6 and 12 Volt Lamps. .

The l'ampsq'td be chang‘e.d 'a't prescribed intervals.

LAMP VOLTAGE

across the terminals of the lamp holder.

COLOUR LIGHT SIGNAL

126 LeekLy

0.21 'On installation all aspect voitages should be measured, adjusted
 if necessary and the values recorded.

0.22 The measurements  to be taken with the voltmeter connected

:I“b"obtaih the maximum life from the -lamp it is necessary to 5

adjust the lamp voltage as near as possible

_voltage shown below.. -

Maximum
Voltage
" Lamps rated at 6 volts ST BV
Lamps rated at 12 volts 10-7 v.

to the minimum

_Minimurn
Voltage

BV
105 v.

I R.S.& T.E. TRAINING SCHOOL YORK

For Informstion
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BRITISH RAILWAYS ~ SIGNALLING -Vol. |, 2
_ | - -.,,MAINTENANCE No. SG31

: -~ SPECIFICATION Date. 07/84

Signal & Telecommunications , . Page .- - 05
Engineering Department . Issue - .01

SIGNAL LAMP

0.27

0.28

0.29"

0.30
0.31
0.32

0.33

The supply voltage should be set to give a lamp volitage as detailed
in items 0.23 and 0.24. e

QUARTZ-TUNGSTEN HALOGEN LAMP
The lamp voltage should be set between:—
11.7 and 11.3 Volts for 12 Volt lamps.

If the supply voltage tends to fluctuate it should be anticipated,
because lamp life is greatly reduced when a lamp is ailowed to
operate outside the range shown above. Therefore a high lamp
voltage is required if the supply voitage is currently high or
visa versa a low lamp voltage is required if the supply voltage is
currently low. ) |

SEMAPHORE SIGNAL
(Electrically Lit)

4.5 Volt lamp should have a lamp voltage of 4.5 Volts.
6 Volt lamp should have a lamp voitage of 4 Volts.

12 Volt map should have a lamp voltage of between 10+ and
10:5 Volts.

LAMP HOLDER

Special attention must be given to spring pressures when carrying
out routine maintenance. Technicians must use their experience
to determine whether the pressure required to-insert the lamp
into the holder feels right. Movement of the lamp in the holder
must not result in the lamp going out. The tension may be
increased by slight upward pressure on the spring but where this
is not possible or the desired tension cannot be obtained the

. springs must be reptaced.

R.S.& T.E. TRAINING SCHOOL YORK el

[ For Informztion
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should be replaced.
VOLTAGE CHECK

necessary.

SIGNAL LAMP

record card.

BRITISH RAILWAYS SIGNALLING Vol. 2
MAINTENANCE No. 8G31

- -SPECIFICATION Date. 07/84

Signal & Telecommunications Page 06

Engineering Department Issue 01

—

SIGNAL LAMP

Servica A_ |3 weekry

Signals‘with:—

1.1 Double filament lamps with first filament failure indication -
must have the first filament failure indication checked to ensure-
that the main filaments are intact.

1.2 Double filament lamps without first filament failure indications
and single filament lamps must have all aspects lllummated to
check that all filaments are intact.

1.3 If any of the above types of !amp are found to be defectlve they

1.4 Measure the voltage of the !amp thaf is illuminated and adjust as

1.5 If an adjustment has to be made in item 1.4 ail other lamp
voltages must be checked and adjusted if necessary.

1.6 Record the value/s of the lamp voltage/s and other detalls on the

-

REF.| R.S.& T.E. TRAINING SCHOOL YORK

For Informsgtion
Only
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SIGNAL LAMP

APPENDIX A
| LAMP/LAMPHOLDER
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OVSRLOAD PROTECTTION,

If the points are obstructed during their movement the notor would continue
to run on the clutch, This is obviously not desirable in that if it were not
noticed immediately the motor could burm out.

The W J R is used to discomnect the supply to the contactor relay should the
points become obsiructeds

# de=energiged contact of the W J R ig in the ¥ W R and R W R circuit.

The W J R is normally down and is controlled via ¥ L R and R L R front
contacts and I X R and R K R back contacts. It is a slow to pick relay.

dhen the points are operated a voltage is applied to the 4 J Ry the relay
will only pick aftter a period of 7 = 9 seconds has elapsed.

During this period the points should have completed their movement and
detection obtained, cutting the feed to the W J R.

Should detection not be obtained within this time, the motor would run
on the clutch until the W J R energised, de—ener;ising the W R thus
disconnectinz the supply to the motor.
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- Engineering Department Issue

BRITISH RAILWAYS SIGNALLING Vol. 2

MAINTENANCE No. PCA41
g _ : SPECIFICATION Date. 07/84
Signal & Telecommunications : Page  O1

01

POINTS. W.B. & S. CO. STYLE 63 POINT MACHINE

0.1 Reference shouid also be made to the following specifications:—
PA11. POINTS. Joint S & T/CE Checks
PA21. POINTS. Facing Point Lock Test
PA31. POINTS. Detection Test
PAS1. POINTS. Fittings

0.2 The machine should not be operated electrically until any
adjustments made have been verified by operation with the
crank handle to ensure that the machine is operating without
undue strain on any of its parts.

0.3 The last operation of all services is to test by operation from the
signal box and to observe the apparatus functions correctly.

Service A

Exterior

1.1 Clean and grease with lithium based grease all surfaces on lock
blades, detector blades and driveslide.

1.2 Examine throw bar, lock and detector blades. Adjust and tighten
where necessary.

1.3 Examine machine holding down bolts. Tighten where necesszary.

1.4 Check case casting and ensure that no cracks are forming.

1.5 Remove all fire risks and potential obstructions from or near
machine, e.g. oily waste, paper and ballast.

1.6 Wipe and examine side retainer plates. Tighten down screws
where necessary.

1.7 Examine and oil with mineral oil cover hinges and lubricate
padlock. Ensure that the cover gasket is providing a good seal
between the cover and casting. Adjust hinges where necessary.
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Interior

1.8

Isolate motor at crank handle contact.

Examine lock blades and lock dog using crank handle. Check
state of lock notches and dogs for chamfer.

Examine centrifugal snubbing switch when fitted. Check that the

-, contacts make when the pendant is moved by hand. Continue

it

12

13

.16

moving the pendant gently until the outer spring is restricted
by the back stop. Ensure that the pendant striker arm does not
pass beyond the inner spring. Release the pendant and note that
it returns .correctly to the central position., Apply slight smear
of silicone grease to back of snubbing contacts and pendant

striker, _
(Lubrication is not necessary if Nylatron rollers are fitted to

pendant striker).

Wipe external surface of motor and examine holding down
bolts. Tighten where necessary.

Examine all wiring and terminals. Clean and protect terminals
as necessary.

Examine drive belt and check that the drive belt screws at the
base of the motor are locked.

The belt should have a vertical play of 2 mm to 5 mm at the
centre of its free span. To adjust if necessary, slacken off the
motor fixing screws; then loosen the jacking screw locknuts
and turn each jacking screw an equal amount until belt tension
is correct. Tighten motor fixing screws and jacking screw

“locknuts. It is important to avoid over-tightening of drive belt.

Examine clutch adjustment nuts and locknuts. Tighten if
necessary. '
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1.1

1.17

1.18

1.18

1.20

1.21

.22

1.23

1.24

Examine detection contacts and ensure bv visual examination
that the reverse detection contscts are broken when the points
are normal and the normal detection contacts are broken when
the points are reversed also that normal and reverse detection
contacts remain broken during travel.

Examine motor control and snubbing contacts and ensure that
the contact surfaces are not heavily worn either by abrasion
or arcing. |f necessary clean or replace contacts

Examine nuts and bolts on circuit controller and check for loose
wires on terminals. ’

Examine detection rocker arm and ensure that c:rchp on centre
pivot is intact and correctly positioned.

Examine cable entry and ensure cable is not chafing, that there
is no obstruction to the detection blades Check drain holes

are not blocked.

Examine plummer block, driveslide, drive roller, escapement
crank, throw bar, lock and detncuon blades.

If diode snubbing is fitted and is not effective, check that the
diodes/rectifiers conduct in one direction only using a meter,

Clean and grease with lithium based grease lock blades, detector
blades and throw bar. (€ grease mpples and surfaces).

Clean and grease with lithium bas==d grease cirweshde (1 grease

:.nipple and surfaces).

1.25

Clean and grease with lithium based grease escapement crank,
escapement drive rollers, throw bar drive roller and drwescrew
plummer block. (4 grease nipples). :
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1.26
1.27

1.28

-

1.28

22

Clean and grease with lithium based grease ball nut. (1 grease

nipple).

Clean and grease ‘with lithium based grease drivescrew thrust
bearing (1 grease nipple).

Clean .and oil with mineral oil circuit controller, camshaft
bearings and cams, push rods, detection rocker arm pivot and
rollers. One or two drops of mineral oil at each rubbing surface
is sufficient. '

Check contact fingers and terminals. Clean and protect as
necessary excluding contact faces.

1.30 Check heaters where fitted.

1.31 Check lid and machine for foreign bodies.

1.32 Reselt isolating bé:;r'itacts. |

1.33 Obsefve_correc*t operation of the machine before replacing lid
and that the snubbing is effective. There should be no ‘kick-back’
on the motor.

1.34 "Ensure RKB222 padlock is fitted to crank handle cover,

Service B

Exterior

2.1 Scrape, brush wash and- ex.amine machine dover and casting.

Interior {(Motor should be isolated).

Clean interior of case.

'
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23 Examine motor commutator all round, using crank handle to
turn the motor. The commutator should be a light coffee colour.
Clean the commutator surface by hand cranking the machine and
pressing a clean, lint-free cloth moistened with switch cleaner on
to the commutator,

24 Examine motor brushes. The brushes should slide freely in their
~ holders and seat fully on the commutator.

2.5 Apply lithium based grease through grease nipples (2) on motor.
Care should be taken not to overfill. ' '

2.6 Clean circuit controller contact segment surfaces using a clean
lint free cloth moistened with switch cleaner,

2.7 To assist in setting the contacts, numbered positions are engraved

on the driveside which can be aligned with the datum mark

inscribed on the machine casing. The setting marks are situated

at the ba!l screw end of the driveside and are accessible by
removing the ball screw over. (See Appendix "A’).

2.8 Always crank the machine from mid-stroke towards the setting
marks to eliminate backlash.’

2.9 Ensure that the motor contacts brezk at driveside mark 2 and
that the snubbing contacts make after mark 2 and at or before
mark 3. (See Appendix ‘A’).

2.10 Check that the full stroke is at mark 4 (See Appendix ‘AtY. if
not ascertain why and correct as necessary. If driveside setting
‘is correct — adjust contacts. The above procedure should be
- applied to both normal and reverse operations.

For Inforzmztion
Only
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2.11

212

213

Using the hand crank check visually the amount of contact
lift. on &ll snubbing contacts and for slow acting circuit

' controller on the motor contacts. Contacts should lift 1 mm

to 2 mm when the segments engage and make contact with the
springs. Check that the motor contact pressures on rotating
segments are 0.7 kg to 0.8 kg, using a spring balance hooked
under the end of the contact finger. (See Appendix 'C’). The
pressure should be noted when the contact just lifts off the
surface of the segment.

On quick acting circuit controller motor contacts hand crank
the machine to the mid-stroke position. The contact arm should

 be held back by the latch. With the contact arm in this position

insert the 1T mm setting strip down in between the shorting
strip and the shorting strip carrier. In this condition, the contact
arm spring should be 11 mm long. Check that the movezble
contacts just touch the shorting strip contacts and adjust if
necessary. Remove the 1 mm setting strip.

Clean normal and reverse detection contacts with a clean, lint-
free cloth moistened with switch cleaner. Using a non-metallic
gauge, check that a minimum contact opening of 2 mm exists
between the fixed and moving contacts during travel. Check the
normal and reverse detection contact pressures are 0.7 kg to
1.1 kg at the end of stroke, using a spring balance hooked under
the end of the contact finger. (See Appendix ‘C’). Use a meter
to indicate when contacts are just broken.

Examine that each detection push rod rests correctly in the cam
recess, Test by inserting the detection setting gauge between the
rocker arm roller and detection blade notch surface and ensure
that each closed detection contact will just break in normal and
reverse positions, (See Appendix ‘B’). Ensure that push rod lock
nuts are tight. If detection does not break ensure firstly that the
push rod length is correct by inserting a 2 mm gauge between the
associated rocker arm roller and the bottom of the detector blade
notch. (See Appendix ‘B’).

Y
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2.15 Examine that the detection rocker arm rollers are free from
wear, rotate freely and drop correctly .into the notched surface

of the blades under spring pressure.

2.16 Examine -crank -handle cut out contact; ensure visually that
contacts break when crank handle is inserted and contacts remake
when crank handle is removed and cutout is re-set.

2.17 Restore power and check clutch slips slightly with each power
~ operation by marking a pencil mark across the clutch plates
before operating the machine and noting a small displacement.

If the movement exceeds 10 mm contamination of the linings

may be suspected. If the clutch is found to have no radial
movement, the linings may have corroded on the clutch plates

or the central bronze bush has seized on the pulley or the clutch

is set too tightly.

2.18 Measure the motor operating current whilst operating the points
normal to reverse and reverse to normal.

2.19 Place obstruction between point switch and stock rail and operate
the points. Using the higher of the operating currents, check
that the clutch slip current is 25% — 50% in excess of this figure

but does not exceed 15 amps.

2.20 Note, where applicable, overload protection takes € to 8 seconds
to operate.

2.21 If necessary adjust clutch. Remove obstruction from points.

2.22 Examine contact cam-shaft drive rack and fixing screws on
driveside. Tighten as necessary.

2.23 Examine controller nylon gear wheel.

2.24 Remove the centrifugal clutch housing cover plate and underlying
circlip.
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2.25 Carefully pull off the clutch housing and remove the plunger cage

228

and plungers. Clean all parts using a clean, lint-free cloth
moistened with switch cleaner. Examine plungers and clutch
housing. Replace the leathers where the tip of a plunger has been
rubbing on the clutch housing and replace clutech housing if it
has become scored. Apply a small amount of lithium based grease
to the ballrace. Re-assemble components.

Examine centrifugal snubbing switch, Ensure that the ends of the
inner springs are clear of the clutch housing. The ends of the
plastic striker arm should be just clear of the backs of the inner
springs. The gap between each pair of tarbon contacts should be

3 mm and the clearance between the back of the outer spring

" and its spring keeper should be 3 mm. Adjust the springs and

keepers accordingly.
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APPENDIX A

Position of Setting Marks

MID STROKE POSITION
MOTOR CUT OFF
COMMENCE SNUBBING
FULL STROKE

DATUM MARK

Ln.t-_wm.-a

APPENDIX B

Setting Guage for Detection Operating Roller

Detection setting gauge pcsition

Detector
Blade

T

2mm Push Rod
gauge position

Detection setting gauge
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APPENDIX C

Recording Spring Balance

Correct Position of
Spring Balance when
Taking Spring Pressures

Scale0 —2.0kg. § Scale 0 — 4 1bs.
' Recording Device

Enlerged view of
Pull Rod Hook
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_-PO_!NTS,_IGEC-GS, TYPES HW1000 & HW2000 POINT MACHINES

0.1 Reference should also be made to the following specifications:-
PA11 POINTS, Joints S & T/CE Checks
PA21 POINTS, Facing Point Lock Test
PA31 POINTS, Detection Test
PA51 POINTS, Fittings.

0.2 Type HW 1000 machine is fitted with a spring loaded dry plate
clutch. _

0.3 Type HW 2000 machine is fitted with an eletro-magnetic clutch.

0.4 The machine should not be operated electrically until any
adjustments made have been verified by operation with the crank
handle to ensure that the machine is operating without undue
strain on any of its parts. .

0.5 The last operation for all services is to test by operation from the
signal box and to observe that the apparatus functions correctly.

Service A

Exterior

1.1 Clean and grease with adhesive type grease all surfaces on lock
blades, detector blades and drive slide. ]

1.2 Examine, throw bar lock and detector slides. Adjust and tighten
where necessary.

1.3 Examine machine holding down bolts. Tighten where necessary.

1.4 Check case casting and ensure that no cracks are forming.

1.5 Remove all fire risks and potential obstructions from or near
machine, e.g oily waste, paper and ballast.

1.6 Examine crank handle cut-out contact cover,

EEF . R.S.& T.E. TRAINING SCHOOL YORK e S ermetion
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1.7 Lubricate padlock

1.8 Examine hinges and lubricate with mineral oil

Interior

1.9 |solate motor 2t crank handle contact,

1.10 Examine lock dog and notch using crank handle to operate
machine. Check state of lock notches and dogs for chamfer.

1.11 Examine clutch springs and nuts. (HW1000 only).

1.12 Test that meagnetic clutch (HW2000 only) is free by holding the
motor gear stationary and rotating the crank handle.

1.13 Examine motor holding bolts (including motor casing through
bolts).

- 1.14 Examine intermediate gear holding bolts.

1.15 Examine driveslide and throw bar retainer plate holding bolts.
1.16 Examine bevel gear casting bolts.

.17 Ea.camine nut on méin gear stud in centre of bevel gear casting.
1.18 Examine detection casting holding bolts.

1.18 Examine resistors and rectifier/diode units.

1.20 Examine terminals, also plug couplers. Clean and protect as
necessary.

1.21 Check split pins associated with detection roller, lock slide
connection arms and lock bar rollers.

REF., : R.S.&T.E. TRAINING SCEOOL YORX
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1.22 Examine detection contact adjustment, ensure rallers rest on
bottom of notches both normal and reverse and rotate freely.

1.23 Examine motor control and detection contacts and either
snubbing contacts (HW1000 only) or magnetic clutch contacts
(HW2000 only) and ensure that the contact surfaces are not
heavily worn, either by abrasion or arcing. If necessary, clean
or replace contacts.

\

1.24 Examine cable entry. Ensure that the cable gland is effective
and the cable sheath is not chafing. Check drain holes are not

blocked.

1.25 Examine terminals. Clean and protect as necessary.

1.26 Examine wiring.

1.27 Check heaters where fitted.

1.28 Wipe and examine lock slide retainer plate and bolts..

1,20 Check that the bearing surfaces of the throw bar, driveslide,
lock and detector blades are free from abrasion and rust. Clean

and smear with lithium based grease.

1.30 Smear lithium based grease on gear teeth of intermediate and
bevel gears where necessary, remove any surplus.

1.31 Examine ballraces and retaining screws.

1.32 Apply mineral oil to rollers in throw bar movement and
detection movement.

1.33 Check contact fingers. Clean and protect as necessary
excluding the contact faces.

1.34 Reset isolating contacts.
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i nn L R e N R LR e i e i i T

e ke e

comp.

aprr.

\

BRITISH RAILWAYS SIGNALLING Vol. 02,
‘MAINTENANCF No. PCO05
SPECIFICATION Date. 07/84

Signal & Telecommunications . Page 04

Engineering Department Issue 01

POINTS, GEC-GS, TYPES HW1000 & HW2000 POINT MACHINES

1.35 Observe correct operation of the machine before replacing lid.
There should be no “kick-back” on the motor. If snubbing
(HW1000 only) is not effective, check that the diodes conduct

in one direction.

1.36 Check lid and machine for foreign bodies and ensure that the
RKB222 padlock is fitted to the crank handle cover. -

Service B

Exterior

2.1 Scrape, brush, wash and examine machine cover and casting.
Interior {Motor should be isolated)

2.2 Clean interior of case.

2.3 Examine motor commutator all round using crank handle to
turn the motor. The commutator should be a light coffee colour.
Clean the commutator surface by hand cranking the machine
and pressing a clean, lint-free cloth moistened with switch cleaner

on to the commutator.

2.4 Examine motor brushes. The brushes should slide freely in their
holders and seat fully on the commutator. Replace the brushes
when worn to approximately 10 mm long.

2.5 Smear lithium based grease on intermediate gear cover retaining
SCrews.

2.6 Clean snubbing contact (HW1000 only) normal and reverse
detection contacts with clean, lint-free cloth moistened with

switch cleaner.
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2.7

2.8

28

2.10

214

212

With the contacts fully open, check that the ‘U’ shaped contact
spring {3) (See Appendix A} bears against underside of zdjusting
screw (2). To adjust contact alignment, release locking tabs,
loosen the two screws in each contact block assembly and adjust
as required. Retighten screws after adjustment and turn up
locking tabs. With the contacts fully closed, check with the
appropriate gauge that the distance between the ‘U’ shaped
contact spring (3) and the head of the adjusting screw (2) is
2 mm.

Clean clutch control contacts (HW2000 only) with a clean lint-
free cloth moistened with switch cleaner. Check that the contact
pressure on fully closed contacts is approximately 400 grammes,
To increase pressure bend spring (3) (See Appendix E) outward
and conversely to reduce pressure bend spring (3) inwards.

Check that contact (4) does not foul the rivet head (1) on spring
(2) (See Appendix B), and ensure that a satisfactory contact

is made,

Check that the distance between the contacts when open is at
least 5 mm using an appropriate gaugs.

Clean motor control contacts with a clean, lint-free cloth
moistened with switch cleaner. The motor control contact
opening should be at least 8 mm using the appropriate gauge
when the related normal or reverse contact closes (See Appendix
C). If necessary adjust the fixed motor control contact by
loosening the screw on top of the contact and re-position the
adjuster spring into the appropriate hole of the contact finger
and re-tighten the screw (See Appendix C).

Examine crank handle cut-out contacts and clean with a lint-
free cloth moistened with switch cleaner. Check that contacts
breaks when the crank handle is inserted and that the contact
remakes when cut-out is reset, Using the appropriate gauges
the contact opening when crank handle is inserted should not be
less than 6 mm and the contact pressure not less than 450
grammes.
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2.13 Messure the motor operating current whilst operating the points
normal to reverse and reverse to normal.

2.14 Place obstruction between point switch and stock rzail and operate
the points. Using the higher of the two operating currents, check
that the clutch slip current is 25% — 50% in excess of the figure
but does not exceed 15 amps.

2.15 Note, where applicable, overload protection takes 6 to 9 seconds

to operate.
i \

2.16 f necessary adjust clutch. Remove obstruction from the points,

2.17 The dry plate clutch {(HW1000 only) is adjustable mechanically
- by increasing or decreasing the clutch spring pressure by means
of the four nuts on the clutch gear.

2.18 The electro-magnetic clutch (HW2000 only) is adjusted by means
of a variable resistor and once set should require no further
adjustment. This clutch cannot be adjusted mechanically. .
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APPENDIX A, HW1000 and HW2000

Point Detector Contacts

APPENDIX B, KHW2000 ONLY

Clutch Contro! Contacts

Contact pressure should
4 be 400 g (14 oz) approx.

For Informxtion
Onlvy
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APPENDIX C

Motor Control Contacts
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POINTS, DETECTION TEST, ELECTRICAL DETECTOR (EXCEPT
RAIL CLAMP POINT LOCK)

01. Reference should also be made to the following specification
when a FPL is fitted:-

PA21, POINTS, ‘Facing Point -Locll< Tesf, Electric/Pneumatic
Machines.

0.2 Reference should also-be made to the following specuf:cat:on
when a 4 ft mounted Fac:ng Point Lock is fitted:-

PA23. POINTS, Facmg Point Lock Test, Mechamca!.

0.3 The last operation for all services is to test by operation from the
signal box and to, observe that the apparatus functions correctly.

Service A

1.1 Disconnect the detection on the outgoing KR lines to the signal
box in the location and connect a vo!tmeter to the KR lines
from the detector g A

1.2 D:sengage where fitted, the Facmg Point Lock Rod from the
Lock Slide with the points in the unlocked position to enable the

lock to be inserted with the gauge in the points.

1.3 With the 3.5mm end of the Point Checking Gauge placed between
the switch and the stock rail at a point in line with the bolt

~ securing the stock rail in the first slide chair, ensure that for both
closed positions of the points with the lock, where fitted, in the
appropriate lock notch the detectnon is rnade by referrmg to the
meter, adjust as necessary.

1.4 Remove Gauge.

1.5 With the 5mm end of the Point Checking Gauge in the same
position as 1.3 ensure that for both closed positions of the
points with the lock, where fitted, in the appropriate lock notch
the "detection is-broken by referring to the meter, adjust as
necessary,
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POINTS, RAIL CLAMP POINT LOCK, FITTINGS AND TESTS

1.1

1.2

1.3
1.4

Reference should also be made to the following specifications:-

0.1
PA11. POINTS Joint S&T/CE Checks
PAS51. POINTS Fittings
0.2 Parts that may need replacement are shown in Appendix D.
0.3 The machine should not be operated electrically until any
adjustments made have been verified by operation with the hand
‘ pump to ensure that the machine is operating without undue
strain on any of its parts.
0.4 The last operation for all services is to test by operation from the
signal box and to observe that the apparatus functions correctly.
Service A

fsolate machine by turning to the ‘Manual’ position on the Hydraulic
Power Unit.

FACING POINT TEST

Connect a meter on the correct voltage range across the outgoing
KR lines,

With the 3.5mm end of the Point Checking Gauge placed between
the switch and stock rail at a point in line with the bolt securing
the stock rail in the first slide chair ensure that the lock arm does
not engage and that the drive lock slide has stopped at least
30mm short of the end of the base plate. The padiock tab should
be ignored when measuring the position of the drive lock slide.

Observe that detection is broken by referring to the meter.

Remove the gauge.

R.S.& T.E. TRAINING SCEOOL YORK Only
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1.1

With the |.5mm gauge placed between the switch and stock rail at
a point in line with the lock arm ensure that the lock arm fully
engages and the drive lock slide completes its stroke.

Observe that the detection is made by referring to the meter,
Remove the gauge.
Repeat items 1.2 to 1.7 for the opposite point tongue.

Remove the meter and select the ‘Power’ position on the

Hydraulic Power Unit.

If either lock fails to pass the tests in 1.2 to 1.7 adjustment
and testing must be carried out in accordance with Service D

and Appendix C.

Record the resuits and other details on the Facing Point Test
Record Form. ’

Service B

Isolate the machine by turning to the ‘Manual’ position on the
Hydraulic Power Unit,

CLAMP LOCK

2.1 Examine lock and detector mechanism assemblies, lock arm
bracket assemblies, turned pins, split pins, fixing bolts including
where fitted, heater mounting stud bolts as well as nuts, bolts,
set screws and washers.

2.2 Examine the locating studs (fitted on 113A rail).

2.3 Clean exposed parts of all working surfaces on the lock arm, fixed
cam, adjustable cam, locking piece and cam followers.

2.4 For both positions of the points wipe and examine exposed
portion of the drive lock slide and slideways. PP

BEF, ' R.S.&T.E. TRAINING SCHOOL YORK - - [¥oT Information
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POINTS, RAIL CLAMP POINT LOCK, FITTINGS AND TESTS

2.5  With the points locked check that the lock arm and detection
blade are free to slide on the pivot pin.

2.6 Lubrication should not be carried out on the cam follower pivot
or the drive lock slide/drive lock bracket coupling.

2.7 Lubricate with mineral oil all working surfaces mentioned in item
2.3 and the lock arm pivot at the positions shown in Appendix A.

2.8 Liberally tubricate with mineral oil the drive lock slide, lock arm,
detector blade, locking piece and lock arm for both positions
of the points at the positions shown in Appendix A.

2.9 Examine cable emraes cable glands and ensure cables are naot
chafing.

2.10 Examine terminal and micro-switch assemblies. Clean and protect
' terminals as necessary .

2.11 Examine wiring.

2.12 Lubricate padlock.

2.13 Repeat item 2.1 to 2.12 for opposite clamp lock.
HYDRAULIC ACTUATORS

2.14 Examine centre thrust bra&ket. coupli'ng bar, drive bracket,
actuators, split pins, fixing bolts, nuts, boits and washers.

2.15 Examine actuator hoses for chafing and security. If adjustment
Is necessary do not over tighten.

2.168 Check that the locking wires on the hose connectors are intact.

2.17 Examine and clean the drive lock slide/drive bracket coupling
-. -and the bottom of the lock arm.

For Informxtion
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z.]e

With the points closed ensure that a clearance of at least 8mm
exists between the top of the drive lock coupling and the bottom

of the lock arm.

HYDRAULIC POWER UNIT

218
2.20

Examine cable entry and ensure cable is not chafing.

Examine terminals and cover plate. Clean and protect terminals
as necessary. '

2.21 Examine wiring.

2.22 Check level of hydraulic fluid is visible in the filter cup. Top up as
necessary. _

2.23 Apply mineral oil lightly to the hand pump mechanism and,
where applicable, to guides, pivots and joints of manual selection
mechanism.

2.24 Check cover and unit for foreign bodies.

2.25 Lubricate padlocks.

2.26 Setlect the 'Power’ position.

2.27 Ensure that the RKB222 padlock is fitted to the Local Control
Hinged Lid.

GENERAL

2.28 Remove all fire risks and potential obstructions from or near
equipment, e.g. oily waste, paper and ballast.

Service C

Isolate the machine by selecting the ‘Manual’ position on the Hydraulic
Power Unit.

R.5.&T.E. TRAINING SCEOOL YORK For L‘*Oﬁ—f%‘ma‘cion
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CLAMP LOCK & HYDRAULIC ACTUATORS

3.1
<%

Brush wash and examine covers,

Check that the cam follower tappet. screws shown in Appendix

- D protrude no more than 25mm.

HYDRAULIC POWER UNIT

3.3 Clean, wash and examine casing.

3.4 Clean interior of power unit.

3.5 Examine power unit mounting, manual control selection
mechanism, solenoid valve block, and hose connections. If
adjustment to the hose connections is necessary do not over
tighten,

3.6 Check where applicable, the motor commutator. The
commutator should be a light coffee colour.

3.7 Clean, where applicable, the commutator surface with a lint free
cloth moistened with cleaning fluid.

3.8 Examine, where.applicable the motor brushes. The brushes
should slide freely in their holders and seat fuily on the
commutator.

3.9 Flush carbon deposits clear of brush gear with cleaning fluid
(aerosol).

3.10 Check that the locking wires on the hose connections are intact.

3.11 Select the ‘Power’ position.

3.12 Ensure that the RKB222 pad'loc'k is fitted to the local control
hinged lid,

EEF. R.S.& T.E. TRAINING SCHOCL YORK HOX: SnpoTRALon
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Service D

DETECTION TEST

Isolate the machine by turning to ‘Manual’ position on the Hydraulic
Power Unit and disconnect the outgoing KR lines to the signal box at

the location.

Left and Right hand in connection with micro switches refers to the
micro switch position when viewed from outside the track.

41 At the open switch check that the right hand micro switch
plunger is clear of its cam follower tappet screw.
42 {fincorrect carry out the FULL TEST in accordance with
Appendix B. '
4.3 If correct close and lock the switch.
4.4 Connect a volt meter across the outgoing KR lines.
4.5 Observe that the detection is made by referring to the meter.
46 Insert a4 mm gauge between the point detector blade lug and the
shoulder of the connecting eye and tighten nut.
4.7 Observe the meter reading.
4.8 |f the detection is broken proceed to item 4.15.
4.9 If the detection remains made slacken the detector locking nut
- by 1/16th of a turn and whilst observing the meter turn the
adjusting screw anti<lockwise until the detection breaks.
4.10 Tighten the detector locking nut and observe that the detection
" remains broken,
4.11 Remove the 4 mm gauge, insert the 2.5 mm gauge and tighten
nut. :
BEF. R.S.&T.E. TRAINING SCHOOL YORK How Lo ormadion
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4.12 Observe the meter reading.

413 If the detection remains broken, remove the 2.5 mm gauge
tighten nut and carry out the FULL TEST in accordance with

Appendix B.
414 If the detection is made proceéd to item 4-.22.

415 Remove the 4 mm gauge, insert the 2.5 mm gauge and tighten
nut. ; 5 : £

4.16 Observe the meter reading.
4.17 If the detection is made proceed to item 4.22.

4.18 If the detection remains broken slacken the detector focking nut
by 1/16th of a turn and.whilst observing the meter turn the
adjusting screw clockwise until the detection makaes.

4.19 -Tighten the locking nut.
4.20 Observe the meter reading.

4.21 If the detection remains made remove the 2.5 mm gauge and
proceed to item 4.6. ‘

4.22 Remove the 2.5 mm gauge and tighten nut.

423 Insert the 1.5 mm gauge between the left hand micro switch
plunger and the cam follower tappet screw.

4.24 Observe the meter reading.

425 If the detection is broken, remove the 1.5 mm gauge and carry
out the FULL TEST in accordance with Appendix B.

4.26 If the detection remains made remove the 1.5 mm gauge and
insert the 2 mm gauge.

4.27 Observe the meter reading.
For Informztion
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4.28

4.32
4.33

4.34
4.35

436
4.37

If the detection remains made, remove the 2 mm gauge and carry
out the FULL TEST in accordance with Appendix B.

If the detection is broken remove the 2 mm gauge.

Transfer the meter to the outgoing KR lines of the open switch
clamp lock mechanism.

At the open switch clamp lock mechanism insert the {.5 mm
gauge between the right hand micro switch plunger and the cam
follower tappet screw using the 1.5 mm gauge as a lever, operate
the right hand micro switch.

Observe the meter readling.

[f the detection remains made investigate, for cause, repair
and then carry out the FULL TEST in accordance with Appendix
B.

If the detection breaks remove the 1.5 mm gauge.

Remove the meter from the outgoing KR lines,

Repeat items 4.1 to 4.35 for the opposite switch.

Reconnect the KR lines to the signal box and selecr the 'Power’
positions on the Hydraulic Power Unit.

R.S.&T.E. TRAINING SCEOOL YORK e -
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Service D

At the open switch rail.

Select ‘Manual’ position.
Disconnect KR lines to S.B. in location case.

4.1 " RH Tappet Screw Clear of Micro-Switch
N:O Y%s |
4.2 Full Test| {Close & Lock Switch}4.3/4/5|
26/7 ] 4mm Gauge :

Detection Broken

5

[
YE{S

4.8/15/16 |

2.5 mm Gauge || Adjust

etection Made

NO  vES

| 4.9/10]

{4.18/19/20/21

- 2.5mm Gaugeld 11/12
Adjust| Detection Made
I 1
YlJES

s

4,14/17/22/23/24 |

1.5mm Gauge

[Full Test] 4.13]

Detection Made

s b

4 26/27 ]

2mm Gauge

1
[Full Test |4.25]

Detection Broken

1
NO

14.28 |[Full Test |

]
YES

Open Switch |4.29/30/31/32

Detection Broken

-
YllES

4.34/35/36/37

Repeat for opposite switch

:

Full Test| 4.33

R.S5.& T.E.
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APPENDIX A. LUBRICATION POINTS
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APPENDIX B
FLILL TEST
LOCK AND DETECTION SETTING

Isolate the machine by turning to ‘Manual’ position on the Hydraulic
Power Unit and disconnect the outgoing KR lines to the signal box at
the location.

L - - - - - -
Left and Right hand in connection with micro switches refers to the
micro switch position when viewed from outside the track.

Fors

B.1 Close and lock the switch rail.

B 2 Slacken the detector locking nut by 1/16th of a turn and turn the
adjusting screw clockwise until the adjustable cam has reached
the head of the adjusting screw.

B.3 Connect a meter on the corract voitage scale across the outgeing
KR lines.

B.4 Insert the 2 mm gauge between the left hand micro-switch
plunger and the cam follower tappet screw. -

B.5 By referring to the meter, adjust the left hand tappet screw until
the detection is broken. Tighten the lock nut.

B.6 Replace the 2 mm gauge with the 1.5 mm gauge and observe the
meter reading. : '

.B.7 - If the detection is broken adjust the left hand tappet screw until
the detection is made, Tighten the lock nut.

B.8 If an adjustment has been made in B.7 proceed to B.4.

B.9 If the detection is made remove the gauge.

ror Informatio
Cnlvy
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B.10

B.11

B.12

B.13

B.14

8.15

B.16

B.18

B.i2

B.21

B.22

Insert the 4 mm gauge between the point detector blade lug and
the shoulder of the connecting eye and tighten nut.

Whilst observing the meter turn the adjusting screw anti-clockwise
until the detection is just broken. Tighten nut and observe that
the detection remains broken.

-Remove the 4 mm gauge. Insert the 2.5 mm gauge and tighten

nut.
Observe the meter reading.

If the detection remains broken remove the 2.5 mm gauge and
proceed to B.10.

It the detection is made remove the 2.5 mm gauge, tighten nut

and observe that the detection is made.

Insert the 1.5 mm gauge betwesn the left hand micro-switch
plunger and the cam follower tappet screw.

Observe the meter reading.

It the detection is broken, do not adjust the tappet screw but
proceed to B.10.

If the detection remains made replace the 1.5 mm gauge with
the 2 mm gauge.

Observe the meter reading.

If the detection remains made, do not adjust the tappet screw
but proceed to B.10.

If the detection is broken remove the 2 mm gauge.

R.S.&T.E. TRAINING SCECOL YORK Fox et apwesion







comp.

appr.

BRITISH RAILWAYS SIGNALLING Vol. 2
: : MAINTENANCE No. PB11

_ SPECIFICATION Date.07/84

Signal & Telecommunications : Page 13
Engineering Department : Issue - 01

POINTS, RAIL CLAMP POINT LOCK, FITTINGS AND TESTS

B.23 Open the closed switch to an opening of approximately 25 mm.

R 24 Observe that the right hand tappet screw is level with the left
hand tappet screw. Adjust the right hand tappst screw as

necessary. 1ighten the lock nut.

B.25 With the switch rail fully open check that there is a gap between

the right hand micro-switch plunger and its tappet screw.

B 26 Repeat B.1 to B.25 for the opposite switch.

g 27 Reconnect the KR lines to the signal box. Remove the meter
and select the ‘Power’ positicn on the Hydraulic Power Unit.

g 28 Obstruct khe points and ensurn that the ovnrioad pro;ecnon

take 6 to 3 seconds to operate.

B.28 Carry out FACING POINT TEST in accordance with Service A.

REF. E R.5.& T.3Z. TRATNING SCHCOL YORX
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APPENDIX C.

LOCK ADJUSTMENT

Isolate the machine by turning to ‘Manual’ position on the I—‘ycraulzc
Power Unit.

C.1

C.2

C3

There is provision for coarse and fine lock adjustment. If it is
found on re-adjustment that more than a 0.6 mm shim is nesded,
a check must be made for damage to the switches. Points that
have been run-through by a light vehicle may show little evidence
of damage but the switches may exhibit the following signs:-

Crippled/Twisted Switch Rail.

Switch rail standing open in irregular formation.

- Stretcher bar distortion.

Back of closed switch heavily scored and scuffed.

A run-through condition can be checked by gauging the thickness
of an obstruction that can be inserted in the closed switch with
the lock fully engaged. An estimate of this amount of opening
can be made by levering open the closed switch rail with a
crowbar inserted from the toe end between the webs of the
switch and stock rails.

Coarse adjustment is effected by inserting packing plates between
the lock arm bracket and the switch rail web. The amount of
packing will vary with the type of planing of the points and also
by reason of manufacturing tolerances. Packing plates 3 mm and
1.6 mm thick are available for this purpose. A total packing
equivalent to four thick plates (12 mm) may be required in
extreme cases.

Fine adjustment is effected by inserting shim plates behind the
locking piece in the lock body unit. The total amount of fine
adjustment shim packing shall not exceed a thickness of 4mm
and when necessary additional packing may be inserted between
the lock arm bracket and the switch rail web to avoid exceeding
this,

R.S.&T.E. TRAINING SCEOOL YORK A S
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C.4 If coarse lock adjustment has been carried out the DETECTION
TEST must be carried out in accordance with Service D.

C.5 Select ‘Power’ position on the Hydraulic Power Unit.

For Informxtion
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APPENDIX D

REPLACEMENT OF PARTS

D.1 Replacement due to wear.

DRG. NO.
BRS —SM | DESCRIPTION REQUIREMENT CAT. NQ.
Shim packing for To maintain correct
Locking Piece Locking Arm
engagement
506/1 0.6 mm 86/32141
506/2 1.6 mm (Maximum Total 86/32142
Thickness 4 mm)
501/5 Locking Piece To maintain correct | 86/32135
Locking Arm
engagement
When more than
maximum allowable |
packing is required
5286/10 Tab Washers With each packing 86/32138
or locking piece
replacement
501/6 Special Screw Only if damaged or | 86/321383
lost in the ballast
510/2 Locating Stud Excessive wear 86/32206
(Not Brass) See item 2.18
REF. R.S.&T.E. TRAINING SCEOOL YCRK ZoR M SO
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PL
S5L
DSL
SD

S .
V.5

Plain Lead
Single Sl:[a Lead
Double Slip Lead
Switch Diamond

Smiths Industries

D.2 Replacement due to damage, wear-and malfunction.

Vickers Systems (Formally Sperry Vickers)

- Refer to :Schedule BRS — SM5500/7 for type of layout and
relevant components

DRG. NO. . :
BRS — SM DESCRIPTION FAULT CAT. NO.
. Lock Arm Following a run
s }-—x——-—i through
Type| ‘X’ | Lead
mm
502/2 A 202 | PL/SSL 86/32212
DSL outer 86/32212
switch
529 8 1200 | DSL inner 86/32369
switch
517/3 C 233 | 175 86/32238
or flatter
519/3 .. . D 260  SD1:5.5 86/32253
wi 12 i 5
545 Insulating Bushes Track Circuit - BB/27011
(Pair} Failure
-501/26 Coupling Bolt. 86/32191
Complete with
- - S.L. M16 Nut
Crinkle Washer 3/188889
Mi6 S. Steel
508/10 Special Washer 86/32011

R.S.& T.Z. TRATNING SCHECOL YORX

For Informxticn
Colvy







-

{comp. avpr.
BRITISH RAILWAYS SIGNALLING Vol. 2
‘MAINTENANCE No. PB11
SPECIFICATION Date. IO7/84
Signal & Telecommunications - Page 18
Engineering Department Issue 01
'POINTS, RAIL CLAMP POINT LOCK, FITTINGS AND TESTS
DRG. NO.
BRS — SM | DESCRIPTION FAULT CAT. NO.
542/1 Switch & Terminal Malfunction of 86/32165
Block Assembly switch(es) -
501/10 Mounting Plate 86/32162
for BRS — SM 542/1
501/21 Detector Damaged 86/32180
Mechanism Cover
501/22 Cover Pin Damaged 86/32181
"BR Spac © | Actuator Packing ~ | Actuator Spigot/ | 86/32012
817 Ring and Split Thrust Socket
Cotter to be sloppy fit =
replaced.
Split Cotter 29/127210
§.3x50
corrosion resistant. .
BR Spec Actyator Cylinder or Ram |_86/32500
817 (Compiete with damaged Qil 29/127210
2 Split Cotters Leakage
6.3 x50 .
Corrosion Resist)
Thrust Bracket As required when
Packings mechanism bodies
or actuators are
525/1 6 mm replaced 86/32266
525/2 3 mm 86/32267
BR Spec Hydraulic Power unit When Damaged:
817 Cover o _
S. 1, } Covers are not 86/32588
V.S f interchangeable 86/32010
BR Spec- | Hydraulic Power unit Operational ‘
817 S.I. & S.V units Failure
: -are interchangeable :
110V 86/32540
50V 86/32520
Hm’f R.S.&T.E. TRAINING SCEOOL YORK For Information
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'POINTS, RAIL CLAMP POINT LOCK, FITTINGS AND TESTS

DRG. NO.
BRS — SM | DESCRIPTION FAULT CAT. NO.
542/1 Switch & Terminal Malfunction of 86/32165
Block Assembly switch(es) -
501/10 Mounting Plate ‘ 86/32162
for BRS — SM 542/1 '
501721 Detector Damaged 86/32180
Mechanism Cover
501/22 Cover Pin Damaged 86/32181
"BR Spec * | Actuator Packing "= °| Actuator Spigot/ | 86/32012
1 817 Ring and Split Thrust Socket
< Cottertobe - - : sloppy fit -
replaced.
Split Cotter ' 28/127210
6.3 x 50
corrosion resistant. ,
BR Spec Actyator Cylinder or Ram |_86/32500
817 (Complete with damaged Qil 28/127210
2 Split Cotters Leakage
6.3 x 50 :
Corrosion Resist)
Thrust Bracket As reguired when
Packings mechanism bodieg
or_actuators are
525/1 6 mm replaced % 86/322686
525/2 3 mm - 86/32267
B8R Spec Hydraulic Power unit When Damaged
817 ' Cover o )
S.1. } Covers are not - _ 86/32588
V.S [ interchangeable 86/32010
BR Spec- | Hydraulic Power unit Operational '
817 S.1. & S.V units Failure
. - are interchangeable : 2
110V _ 86/32540
50V 86/32520
ZEF. | R.S.&T.E. TRAINING SCEOOL YORK For Information







comp.,

BRITISH RAILWAYS

Signal & Telecommunications
Engineering Department

SIGNALLING .
MAINTENANCE
'SPECIFICATION

Nl 52
No. PB11
Date. 07/84

. Page --19.
Issue O]

! POINTS, RAIL .CLAMP POINT LOCK, FITTINGS AND TESTS

SRG.NO. = — S R
BRS— SM | DESCRIPTION -FAULT CAT. NO.
7] Power unit Worn Out. T
Motor Brushes
S.1. 2 required 54/24993
V.5 4 required 54/24514
Hydraulic Hose Badly Abraded Hose )
{Union nut to be or Firting Leak
ra-locked with -
locking wire)
541/1 3 m long 86/32600
541/2 4 m long - 86/32610
541/3 6 mlong - 86/32620
541/4 7 m long 86/32630
Tie Bar. - At relaying of P.W.
Must be changed OR.
when mechanism When damaged
body is replaced.
Type | Lead
521/1 A PL/SSL/DSL 86/32002
521/2 B SD 86/32026
501/27 Actuator Cover Damaged B6/32183

citt R.s.& T‘E.

TRATNTNG SCHCOL YORK

For Informxtion
nlvy
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_ BRITISH RAILWAYS

Signal & Telecommunications
Engineering Department

SIGNALLING -
MAINTENANCE
SPECIFICATION

‘Vol. = 2

No. PB11
Date. 07/84

- Page 20

Issue 01

- POINTS, RAIL CLAMP POINT LOCK, FITTINGS AND TESTS

DRG. NO.
BRS - SM

DESCRIPTION

FAULT

CAT. NO.

501

Lock and Detector
Mechanism

&

ff?

BRS.SM 521/7

A. Damaged
-OR

B. Worn to a

.- condition that

1. The open switch
detection is
difficult to
maintain.

32, The left

hand cam
follower tappet

screw has been
adjusted to
25 mm above
cam face
OR
C. The mechanism
having been
installed a
nominal ten
years or longer
depending on
site conditions
OR
D.When the P.W. is
relaid.
OR

bar drive bracket
at the open
switch has at
least 10 mm
vertical free

play.

E. When the coupling

86/32115

R.5.&T.E. TRAINING SCHCOL YORX
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BRITISH RAILWAYS

Signal & Telecommunications
Engineering Department

SIGNALLING
MAINTENANCE
SPECIFICATION

Vol. 2
No. PB4 ]
Date. 07/84
Page 2}
lssue 01

POINTS, RAIL CLAMP POINT LOCK, FITTINGS AND TESTS

DRG. NO.
BRS — SM DESCRIPTION FAULT CAT. NO.
Lock & Detector As for Lock &
Arm Assembly Detector
Mechanism
ISection C
See note
C above
OR
'When the f’in is
kock Switch | Lead g?tr:r ;pr?us:biy
rm
Ty through)
502 A = PL/SSL 86/32080
502 outer DSL
504 B inner DSL 86/32070
517/1 C L.Hand }SDJ 86/32086
o1 R. 1725wy 86/32100
519/1 s }so.z { 86/32103
519/2 R. 551w 17 86/32107
| 532/1 c L. ™ }80.3 Flatter 86/32109
53272 R. than 1:17 86/32112

. A.S.& T.E. TRAINTNG SCHCCL YORX

for Inforzxticn
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E,R. APPENDIX | TO PBIl (MAY 1987)
RAIL CLAMP POINT LOCK : BODY FRACTURE TEST.
1, BODY CRACK EXAMINATION (4 WEEXLY)

1.1 Remove lock body cover,

-,gxg% 1.2 Clean body fromework |f necessory,

1.3 Exomine body fromework for signs of cracks., (See
Sketch for aregs where crocks have been found),

1.4 Any defects found should he Immedliately reported
to the Superv!sor and arrangements made for
replocement |f regulired,

2, EXAMINATION TO BE CARRIED OUT AFTER DETECTION FATLURE
(EDDY CURRENT METHOD)

If o clamp lock requires attention as a result of
detection fallure (permonent or |ntermittent) gorsa
¥ ya n

1) Detector toppets require odjustment
or
[{) No couse of failure s found and no visible
crocks are evident _

then arrongements myst be macde with the Area Support
Engineer for crock detection tests to be carried out,
These tests should preferably be cnrrlz& out
{mmediately., but In any case should be corrled out
within 72 hours, On multiple-ended layouts, gll nomo
lock bodles concerned must he tested,

% The hordy wil]l then be tested hy use of an Eddy Current

Nefect Meter, ond any susolicions will be proved by use of
Mognetic Particle Crack Jnspection technlques.

Nefects found should he reported lmmedigtely nnd
orrangements mocde for replocement |f requlred,

' A form (CLIOY 1s ovailonle to record site detolls for
.- hody unlts where cracks are detected.
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E.R. APPENDIX 2 TO PEIL (HAY 1987)

RAIL CLAMP POINT LOCK : COUPLING BOLT

TRACK CIRCUIT FAILURES

'Track circult fallure can occur due to the spirol pin (n

the end of the locating balt working laasa and becoming
trapped between the top of the drive bracket and underside
of the lockarm. In this position [t will short clrcul
the (nsulated Jolnt between the drive bracket and drive

~ lock slide,

Coupling balt heads are fitted with a 6mm spirel pln or
dowel which engages {n a slot In the top saction of the
drive bracket, preventing the bolt from turning as |[ts
lock nut {s tightened.

The length of the spirol pin or dowel Is 16ma and |ts
engagement {nto the bolt head between |0=|lmm, leaving q¢
protruding section of approximately Sma,

Drive brackets [n use have a variety of slots machined
into them for this purpose, as |llustracted averlegf,

_Hhen profiles A and B are usad the slot |s machined rignt

through the caosting and {s stralght sided, but Prafile C
ls produced using a clrcular cutter and the result |s an
extra long parallel sided slot with a curved bottonm,

. Profile A ensures that the locating pin s completaly

captives proflle B permlts some movement of the spiral pin
but prevents anything aoproaching total di{sengagement., but

proflle C offers very little resistance to the solrcl pin
work{ng out,

To avold faflures of this naturs {t |s necessary during
routine maintenance visits ta check |f the slat |s cut as
proflle C and If sa, that the dowel or splral pin Is
correctly lacuted. [f plas are found not fully lacated
they should be punched back Inta nasltinn.
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