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HEALTH & SAFETY AT WORK.

The Health & Safety at Work Act, 1974, has materially affected the legal
position of employees of the Railways Board and, more particuarly, supervisors
and managers. This memorandum is intended to explain your position in simple
terms.

Hitherto, legal responsibility for health and safety at work has been borne
substantially by the employer, which in our case means the British Railways
Board. In the event of a civil action for negligence arising out of a
mishap at work, the civil action would lie and still lies against the Board.
In the event of a breach of the Factories Act, 1961, or the Offices, Shops &
Railway Premises Act, 1963, criminal proceedings would normally be instituted
against the Board. Though, in theory, criminal proceedings could alsc be
taken against a responsible manager or supervisor, if the contravention could
be directly attributed to him, both Acts are concerned fundamentally with the
duties of the employer.

The new legislation, on the other hand, emphasises the specific duties and
liabilities of the employee, supervisor and manager as distinct from those of
the employer. This is an important development, and means that the individual
employee or manager of a corporate body, e.g. the British Railways Board, may
be liable to prosecution, in addition to the corporate body itself.

The following pages are intended to explain the concept of civil liability and
to set out the fundamentals of the Factories Act, the Offices, Shops and
Railway Premises Act and the Health & Safety at Work Act so as to clarify

the former situation and the changes now brought about.

CCIVIL LIABTLITY.

The duty of an employer as a matter of civil liability is to observe the
following common law obligations:-

( 1) to use reasonable care in the choice of his servants

( ii) to secure and maintain plant and appliances proper
to the work to be done

(1ii)  to combine personnel, plant and equipment in a safe
system of working

If an accident occurs by reason of the employer's failure to observe any
of thesc requirements, an action would lie against him for negligence, and
if the failure was also a breach of any requirement of the Factories Act
or the Offices, Shops and Railway Premises Act, the employee would not be
required to prove negligence. The statutory breach of duty would give
rise to an actionable claim to damages., If the accident were due to the
gross negligence of an employee, the employer could sue the employee for a
contribution to the damages paid by him.

THE FACTORIES ACT, 1061.

The Factories Act, 1061, applies to any premises, (whether or not within
a building) in which one or more persons are employed in manual labour in
any process for or incidental to:-

fa) the making of any article or part of an article

() the altering, repairing or ornamenting, finishing, cleaning
or washing, or the breaking up of any article, or

() the'adapting for sale of any article

(cont'd.)



It follows, therefore, that a Railway Maintenance Depot or a British Rail
Enrineering Limited Works is a factory within the meaning of the Act

The Iactories Act deals with such safety features as the fencing of
dangerous machinery; the safety of floors, passages and stairs; safety
precautions relating to equipment; protection from dangerous substances
and fumes, explosives or inflammable substances; and safety precautions
in the event of fire. On matters of health, the Act prescribes conditions
of cleanliness, drainage, working space, heating, lighting, ventilation,
the provision of sanitary accommodation, drinking water, eye protection,
sitting facilities and first aid.

An important section of the Act makes it an offence for an employee not to
use an appliance provided for his health and safety or to interfere with
or misuse such an appliance, or to do anything wilfully which is likely to
endanger himself or others.

THE OFFICES, SHOPS & RATLWAY PREMISES ACT, 1963.

The Offices, Shops & Railway Premises Act was intended to extend such
provisions of the Factories Act to Offices, Shops & Railway Premises as
could sensibly be extended to them.

Office premises comprise buildings or parts of buildings used for office
purposes, (which includes administration/clerical work, handling money,
telephone or telegraph operating), and also premises occupied jointly with
the office premises for the purpose of the activities carried on in the
office.

Railway premises comprise any premises occupied by the Railways Board for
the purpose of the railway and situated in the immediate vicinity of the
permanent way.

But this does not include office or shop premises, premises used for living
accommodation for the Board's employees, or hotels, or electrical supply
stations.

This means that office and shop premises, even though in the vicinity of the
permanent way, must be treated in their own right as offices and shops and
not as railway premises, where the provisions of the Act differ according

to the nature of the premises concerned ’

The Act provides in general for cleanliness, avoidance of over-crowding,
temperature and ventilation control, eating facilities, lighting, drinking
water, accommodation for employees' clothing, sitting facilities, dangerous
machines, dangerous conduct, heavy work, first aid facilities and fire
precautions,

Factory Inspectors are responsible for the enforcement of the Act on railway
premises, including offices on railway premises. Local authority inspectors
are responsible for enforcement of the Act at offices elsewhere. So a

railway office on railway station premises will be inspected by a Factory
Inspector; an office completely detached from the railway, e.g. Great Northern
House, will be inspected by a Local Authority Inspector. This arrangement
will continue unless and until it is altered by regulations under the Health &
Safety at Work Act.

(cont'd.)



THE HIALTH & SAFETY AT WORK ACT, 1974.

The Health & Safety at Work Act, 1974, is an enabling measure, in the
sense that it establishes a central organisation, the Health & Safety
Commission and its Executive, which will adminster the whole range of
health and safety legislation, including the Factories Act and the
Offices, Shops & Railway Premises Act. Those Acts and many others
dealing with specific industries will continue in force until they are
replaced by a comprehensive set of regulations and approved codes of
practice.

The new Act is important immediately, however, because the method of law
enforcement has been changed and the powers of inspectors have been increased.

Among these powers is the issue of an Improvement Notice requiring remedies
to be taken within a certain time, and a Prohibition Notice stopping any
activity considered by the Inspector to involve risk of serious personal
injury.

An Inspector is bound to put employees in possession of "factual'" information
obtained by him in the course of his duties and information about the action
he has taken or proposes taking if it is necessary to do so to keep persons
or safety representatives adequately advised on matters affecting their
health, safety and welfare. The employer must be given the same information.

From an employee's, supervisor's or manager's point of view, the new
legislation is important in that it emphasises their own specific duties
and liabilities as distinct from those of the employer - in our case the
Railways Board.

The duties of employees are specified in Section 7. They are -

{a) to take reasonable care for the health and safety of himself and of
others who may be affected by his acts or omissions at work.

{b)  to co-operate with his employer in discharging his duties under the
legislation.

An "employee" means any-individual working under a contract of employment
which includes us all, whatever our position in the Undertaking.

The Act also provides that where an offence by some person, e.g. an employer
or manager, is due to the act or default of some other person, the latter

may be charged and convicted whether or not proceedings are taken against
rthe former (Section 36).

Similarly, in the case of a body corporate, e.g. the Railways Board, any
manager or other officer of the body corporate who has consented to or
connived at an offence, or whose negligence contributed to an offence, can
be prosecuted in addition to the body corporate (Section 37).

The Act is not limited to any specific types of premises in the same way

as the Factories Act and the Offices, Shops & Railway Premises Act.
It applies universally wherever people are "at work".

. (cont1d.)
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PENALTIES,

Penalties under the Act include imprisomment for up to two years in
addition to, or instead of, unlimited fines. Proceedings in a
Magistrates' Court could result in a fine of £400, but the Court may
instead of, or in addition to a penalty, order the defendant to take
steps to remedy the cause of the offence. The broadness of the terms
of the Act will make defence more difficult if prosecutions are brought
for alleged breaches of the new general duties.



APPENDIX VI
BR POLICY STATEMENT ON EQUAL
OPPORTUNITIES IN EMPLOYMENT

1. The Board's Equal Oppoﬂunmes Policy

The British Railways Board's equal opportunities pelicy, for itseif and its subsldianes, is
that no element in a person’s working life (eg. recruitment, training, development,
conditions of service) should be influenced by considerations of sex, marital status,
race, religion, disability or any condition other than that person’s suitability and that no
one is disadvantaged by conditions or requirements which cannot be shown to be
justifiable. All employees will be recruited, trained and developed on fair and congsistent
criteria related to the requirements of the job.

2. Why an Equal Opportunities Policy?

The Board is aware of its responsibility to give ail employees scope to use and develop
their talents. People are the industry’s most valuable asset in its fight to win its share of
the transport market. The Board needs to recognise the range of potential available
inside and outside the industry and to recruit, develop and keep the right people for the
industry’'s success.

3. The Law and Employment

The Sex Discrimination Act 1975 and Race Relations Act 1976 oblige employers and
employees not ta discriminate on grounds of sex, (against men or women) or maritai
status, or race including colour, nationality and ethnic origins. The law also gives
assistance to those against whom discrimination is practised.

The 1944 and 1958 Cisabled Persons (Employment) Acts aim to assist people with
disabilities to obtain suitable empioyment which makes the best use of their skills.
Companies are required to keep records of their empioyees who are disabied and to
aim to employ a quota of registered disabled persons.

4. Discrimination and You
The Board has a legal obligation to uphoid these laws and so do you.

You have a duty not to discriminate or to help others to do so.

You must not victimise anyone who makes a complaint on these grounds.
Compliance with these laws and Board policy is a personal responsibility for all
employees. Furthermore any employee who discriminates on grounds df race or sex
may be guilty of misconduct and liable to be deait with under the disciplinary
procedure.

5. The British Railways Board and Equal Opportunities

In addition the Board recognises that the law alone cannot guarantee a change in
attitudes or faimess in practice. This is why it is adopting a constructive equal
opportunities policy to be carried out by all employees. It will require a personal
commitment from you and all other empioyees.

The equal opportunities policy requires attention to:—

— job opportunities

- recruitment

- training

- employment procedures, practices and agreements to ensure they are operated
fairty.

This ought to lead in time to a more representative distribution in the workforce.

6. Implementation of the Equal Opportunities Policy

Cirectors and General Managers wiil implement the poiicy under the overall direction of
the Managing Director, Personnel. Implementation will be monitored, in detaii in some
cases, and anyone with a complaint of discrimination is free to use the standard
grievance procedures. The policy will be kept under review and developed as
necessary.

7. Equai Opportunities and the Unions
The equal opportunities policy has the full backing of the Trade Unions and the Board
will seek their active involvement in the development of the palicy.
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GUIDAIICE PQTuS O THE WEARING OF micd VISTIITILITY CLOT-I:

High visibility clothing for weering on or near :.c lize is only =2nucozrable if it is
of the type obtainable via the B.R. Catalogue and thus available for standard clothing
igssue to B.R. staff, contractors or visitors, o other fvves of hish wigibility

clothing from other sources or indusiries are allowed.

The adopted design for B.R. issue high visibility clothing i3 ‘hat the minimum arca
of nigh visibility orange material displayed is approximately the eguivalent to the
frent/back Panels of the stendard high visibility wvest or tebazd.

As more and oore items of 3.R. Standard Clothing are being menufactured in or partly
in high visibility orange material, the question has besn asked whether the necessity
ever arises whea a high 7isibility vest or tabard should be wern with other :tytes of
aporoved nigh visibility clothinga

Fenerally speaking the answer is NO, but as ever, there are exceptions:-—

1e High wisibility clothing is normally worn as an ocuiter gerzent, if not then a
high visibility wvest or tabard must be worn when om or about the line.

2. As-the basic function of overalls or boilersuits is to keep dirt and stains off
the clothing worn underneath, then the time may well come when the high
visibility properties of the overgarment may have deteriorzted o an unscceotable
level. dhen such a level is reached the weering of a supplementary hig ’
7isib®ility vest or tabard would become obligatory until such “ime that <he high
vi3ibility clothing is laundered or replacsd.

2.1 It is difficult %o qualify when hign visibility clothing has deteriorated
©0 such an exten® that the wearing of a high visibiliiy vest or >abard is
required. Commonsense should dictate as to when This situaticn has been

reacheds If an individual, Supervisor or mancger nas eny doubts as to th
high visibility quelities of standard clothing being worn (due o dirt or
stains etc.,) then a supplementary vest or tabard must be worm.

22  Another point which'requires clarification concerns *he wearing of a
2igh visibility vest in conjuncti with yeller s.v.c, wet weather

I iy o

Quergarments of thils colour are =2 ke fhased ous in rreference <o ticse
zade of a nigh visibility orange zaterial. Yellow cilothing, irowever,
will still remain in use for some tize while stacks and current issues
lazt.

Iz the meanwnil it will continue to be mendatory

gy Zor all staff when

iow coloured wet wcather ¢ lothin: wiilst they are wort-ing
line to continue %o wear a Sigh visibility vest or tabard
ze that the wet weather clothing has heen reissued in the

wearing tng y=e
on or near the
until such a ¢
new colour.

It is noped these guidance notes will assist - managers, supervisors, sefety represent-
asives znd staff, but it should always be rermembered if there are anv doub*s, a clean
nish wisibility west or tabard should be worme.
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RELAY INTSRLOCKING.PART QONE,

INTRODUCTION.

The replacement of mechanical lever to lever interlocking with relay
interlocking commenced in the 1930's. These early schemes employed shelf
type relays and with larger interlocking areass coming under centralized
control the new, more extensive signal boxes required better utilisation
of relay room space. To enable denser reléy arrangenents to be used,and
to aid relay changing for servicing and fault rectifying,plug-in relays
" were introduced in the 1950's. The early plug-in reslays were unique to the

contractor who ﬁuilt the interlocking, thus a multiplicity of relay types
snerged as updated relay designs were introduced. In 1958 the British R2il

Board set up a working party of jnterested bodies to compile a series of

specifications which would result in low cost, miniature plug-in relays,

iaterchangeabls irrespective of manufacturer. The result was the B.R. 530

serizs of relays which must be used by all signalling contractcrs when
indertaking work for British Rail.

Just as the contractors produeed their own unique relays so too did they
produce unigue intsrlockings but over the years these differences have

' tanded to disappear, although the altsrnative relay terminologies have
cemained. Just as the working party of 1958 produced a standard relay
design we now have an attempt being made to produce a standard form of
route relay interlocking, although at present (4984) the design has not
been finalised.

The most sophisticated types of relay interlocking to emerge have be:n
tha Geographical Systems of Westinghouse and G.R.S.=G.E.C. commenced ia
tne 1960's. These systems were designed to allow factory construction of
interlocking modules so that very large schemes could be rapidly designed
and installed. The philosophy behind Geographical systems recognizes that,
Por example a standard four aspect signal circuit or a standard facing

orossover circuit could be built as a module. By producing a number of



INTRODUCTION coutd.

pre-wired relay packs ( containing B.R. 930 series relays),interconnected
by plug coupled milticored cables, the whole interlocking could be rapidly
built up. The "Geographical” name comes from the relay roosa rack l:zrout wiirn
the signalling packages (geographical units) laid out in a mimic of the
actual track layout. Despite the advantages of geosranh;cal systems they
can now be considered to be obsolete, in future large signalling schemes
will be S.5.I.(Solid State Interlocking) i.e. computer based electronic
interlocking or, for less grandiose schemes, the Free Wired Route Relay
Interlocking. The disadvantage that killed off geographical systems was
primarily economic. A geographical unit has to be as flexible as possible
to allow Por the variability of signalling circuits, consequently the
module will contain relays which may be redundant, alternatively any
exceptional circuit requirements will have to be free wired to additional
relays outside the module. A Pree Wired system, on the other hand, contains
only those relays and that wiring which is actually required. Although the
design and installation will take longer than a geographical system the
economy is considerable.

In a free wired interlocking the relay room layout is designed to kesp
wires short and this tends to group relays by function. Thus the track
relays will be on ome rack, signal relays on another,point relays on yet

another etc.
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CONTROL PANEL.
British Rail has adopted the eNtrance-efit panel (MX panel) as the standard

system of operation for signal box control panels. The simplicity of op=ration
for the signalman-is the prime reason for the adoption of NX operation; the
signalman sets a route by pressingz the button adjacent to the signal symbol

at the route entrance and then he presses a similar button at the exit end,
again this is usually alongside a signal symbol. The buttons are spring

loaded with three positions and return to the middle position after being
pushed or pulled. Most buttons function as both an entrance to one route and
an exit to another route. The Push Button Interlocking (P.B.I.) relays have

to recognize that the first button pushed@ is the route entrance buttorn and
then prepare to see the second button pushed as an exit button. After the
second button push has been recognized as a route exit the relays reset, ready
to accept the entrance push for aenother route. The entrance button when first
pushed commences to flash white to indicate the P.B.I. relays acceptanc~ ¢f
the instruction, then when a suitable exit button is pressed and the route
Setting commences, the flashing white entrance button shows a steady white
light, This steady white light will remein until the entrance ‘utton is
pulled and the route is cancelled, that is suntil the signal lock relesy is
Normal again. Having pressed buttons to select a route the signalmen will see
white route lights appear as a chair of indications along the desired route
and when the interlocking has set and checked all controls ﬁhe entrance sigral
will clear with the panel indication at the entrance signel symbol changing
from red to green. The route set is now locked and will remain sc until freed
by the Approach Locking controls., Had the signal failed to elear du- to sore
malfunction or because of unavailebilty (track occupied for instance), the
approach locking will not have become effective and pulling up the ertrance
tutton will immediately release the route. The approach locking is incorporested
vo prevent the signalman attempting to change the route in front of an
epproaching train, the signal can always replace the signal to danger in

front of the train but must then wait two minutes before changing the route

to give a speeding train time to come to a stand. When a train passcs the
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off signal znd enters the route the signalman may pull up the entrance
tutton to normelise the route but those portions of the route ahead of
the train will .remain Yocked by a combination of track and route locking.
As the train passes on it will unlock the route behind it, allowing other
routes, previously locked cut, to become availablee -
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OCKING INTROLUCTION AND APPHECIATION.

Although systems will vary in their particulars a clear understanding

of what the circuits are designed to achieve will greatly assist in grasping

the fundementals of any push butfon circuits.

The mein eims of the Push Button Interlocking (the P.B.I.) are as

followsj

Te

2

3.

4.

S5e

6.

The circuits must recognise the first push of a button

in a group as an Entrance or Start instruction.

A gecond push, on amother button in the group, must be
recognized as an Exit or Destination for the route staxrted

in 1.

The interlocking mst recognize only one bution being

pressed at a time.

No preselection of routes can be allowed. This means that

if a selected route is not available immediately the selection
must self cancel and not be stored awaiting route availability.
If preselection were possible the false clearing of a track
circuit while occupied could allow the route to set with the
possibility of points moving in front of a train.

Stick circuits,i.e. self maintaining circuits, will be required
to remember which button has been pushed so that the operatox
can let go of the button once the push or pull has been registered.
Indications must be given to the operator so that he knows that
his push button instruction has been recieved and is being acted
upon. A start, or emtrance instruction, gives a flashing button
indication, a destination, or exit, instruction results in, either,
a steady light replacing the flashing indication ox, cancelation
if the route is unavailable. Pulling up to cancel results in
either extinguishing of present indications, or, if a route is
approach locked and a time delay must occur before cancelling

can be permitted this situation may be indicated by the red



FalaY INTERLOCKINKG INTHODUCTICL AND AFPHICIATION.

coptd,
signal indication at the entrance signal flashing during the
timing out period. This last indication is not always provided
but it is useful as it again informs the operator that the Push
Button Interlocking has accepted an instruction and is working on it.
7.Relays will be included to ensure the correct functioming of
the P.B.1l. Thése relays check for instance to ensure that no
buttons have stuck in and that relays have returned to their
correct positions after a route has been set, before allowing
a subsequent route setting attempt.

There are three main systems of route relay interlocking in use on B.R.
These are the Ceographical systems of G.E.C.-General Signals and
Westinghouse and the Free Wired B.R. system. The push button circuits that
will be exzmined here are the B.h.Free Wired type, these are closely based
upon Wegtinghouse practice, but at first sight bear little resemblance to
G.z.C. practice, however, as the function of the circuits is as listed
above it is the nomenclature difference that is the greatest dissimilarity.

The signal pusnh buttons are three position switches weighted to the Middle
position. To set a route the operator commences by pressing the entrance
button, he is not required to hold the button in the pressed state so0 we
find circuitry that recognises which button has been pressed, remembers
it and also recognises that this was a first, i.e. an entrance button.
When a button is resting in the Middle position the FM contact 5 made.
When a button is pushed From the operator the F contact will make, the
FM contact will remain made, it will only break when the button is pulled.
To read the b;ttﬁn positions we have (F)k and (FM)E relays. An (F)R will
orly energise whilst its button is being pushed, an (MK will only drop

while its button is being pulled.
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cont

(F)R 4ND (FM)R Circuits,

Panel Relay Room

r B r

One for each P Energised when button pushed.
entrance or — 3 ¢

exit button. ]::)- | QFQR i

One for each

entrance buttou_r"@_

The individual push buttons are not interlocked in any way, pushing all

Deenergised when button pulled.
L

v (MR |

-~

the buttons at once will result in all (F)Rs picking. It would be in-
appropriate for the_interlocking to react to such an occurrence as it would
be unclear which of the many buttons was the intended Entrance instruction.
The interlocking of the button instructions takes place in the PBECR /PEPR

cixcuit.

Energised when no

B 1 (PR 3(FU§ 9(F)E_ button is pushed..
~ |__PBCK !

All (F)Rs relevant
3(AR to this PBI ring. 9(F)R

5 (PR 3(®r J 9(F)E N
. T % [ PEPR ]

Znergised when any
button is pushed.

The PBCR is normally energised,effectively checking that no button has
stuck in. When 3 button is pushed 3(F)R picks, this drops PBCR and picks
PEPR. Notice that the PBCH is fed via all (F)Rs down and PBPR is fed by

any one (F)R up AND ALL OTHER (F)Rs DOWN.This means that the pressing of

two buttons at the same time(which will pick two (F)Rs) does not result in the
PEPK picking. The PBPR picking therefore indicates that a single, clear button
instruction is being received by the P.B.I.

411 entrance buttons have a Start Relay, (S)K, and all Exit outtons have a

Destination Helay, (D)X. Where a button has both functions it will have both

an (S)R and a (D)R. The first instruction to the P.B.I. is going %o pick up
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contd,

an (S)R and the second instruction is the exit push which will pick up a

(D)R.
DJk TFR PBPR (S)PR 1(F)R
B vl & - AV} - = & -
1{M)R 1(S)R
A¥J & Y &
s .
- 3(F)R
o Ppe—— ¥
3(S)R
3(MM)R g(S)R
Picks after entrar
button pushed anc
1(S)K ; (S)PR FBCR released.
B b h B LY 4 . LY A . N
s S)PR T
3(;)& ]_L)_.l |/TFR rl_i_l
L=« } '"TRANSFER'RELAY
JR TFR  PBPR (D)Pk 5(F)R
Bt /g % . ~ /N_; % >- 5(D)R N
_5(D)E L]
= 7(F)R
4 X ¥ - N
; e 'l D
Diodes in (S)R and (D)R circu..s
included to prevent the back e.m.
from a deenergising relay picking
another which would then be stick
5(D) & maintained.
B N

TR [ (DPE_|
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IZR (D)PR PEPK PBCR TER DJR

B ae - N

7 <L ] F A - LA™Y s m
r ) _ DCR rI—R_‘
b 4 — -

N

L]

DJR 1 sec. delay

n ] | —

Bin 470pF 330chms

Loy

DJIR TFR 1(8)k 1(PEr

B s e N _ “ - N
3(S)R  3(MR [ e |

' A

TO ALL ENTRANCE ONLY BUTTON RELAYS.

Init states of PB.I. re S.

With no button pushed or pulled we will findj;

A1l (FM)Bs energised, also PBCR, DCK and IJR energised.

All other P.B.I. relays deenergised.

A
24
3.
4.
3
6.
Ts

Go

exati Segu

Press Entraence button, picks assosciated (F)R.

(F)R up drops PBCE and picks PEPR.

(F)R up plus PBPR up picks relevant (S)R, which sticks.

(8)K up picks (S)PR.

Entrance button released, (F)R drops, PBPR drops, PBCR picks.
(S)PE up plus PBCK up picks TFR.

Press Exit button, picks assosciated (F)R.

(F)R up drops PBCLE and picks PBPR as befors.

(F)R up, plus PoPk up, plus TFE up picks relevent (D)R which sticks.



helaY INTERLOCKING INTRODUCTION abb APPhaCIATION.

cont
10. (D)E up picks (D)PE which drors ICR.
11. LCR dropping drops IR (1 sec. slugging).
12. DJE dropping drops (»)k and (D)R which in turn drops (S)PR,(D)Ph and TFR.
13. Button released drops (F)k which drops PSFR and picks PBCL.,
14. LCH repicks via (D)FPh down,PEFh down, PBCE up, TFE down, DJk downj

DCR picks and st.i:cks u'p_ and repicks Wk,
During the 1 second delay before the F.B.I. resets we have an (S)R and a
(U)k energised together, it is during this time that the houte Normal Eelay,
the NLk, must unlatch and houte Reverse kelay, the KLR, must pick to initiate

the route setting.
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DT
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RELAY INTZRLOCKING.

PANEL SYMBOLS.

SYMBOL. MRANING.

CONTROLLED SIGNAL.

CONTROLLED SIGNAL, WITH SUB.

AUTO SIGNAL (MAY HAVE EMERGENCY
REPLACEMENT ) .

5 &4

GROUND POSITION LIGHT
SHUNT SIGNAL.

i

LIMIT OF SHUNT.

ENTRANCE.

aXIT.

ENTRANCE OR EXIT

EMSRGENCY REPLACEMENT.

CONTROLLZD SIGNAL SWITCHED TO
AUTO WORKING.

GROUND FRAME RELEASE.

OCAQO®. & b
@

0

IRDIVIDUAL POINT OPERATING KEY.

0z
O

REL |30 1

INDICATION.
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RED, GREEN,
SUB #HITH.

NONE, (RED WHEN
REPLACED).
RZD, WHITE.

TELLOY.

BEZEL COLOUR.

RED FOR MAIN,
YELLO% FOR SUB.
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RED OR YRILLOW.

RED.

BLUE.

BROWN.

SWITCH.
BL4CK WITH HITE
ARROY .
INDIC\'IONS.

STEADY wHI rm DTCTION
FLASHING CENTRE LIGHT= OUT

OF CORRESPONDENCE.
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RALAY INTEELOCKIAG INTHOLUCTION aAblL APPLoCIATIOM.
CLASSES OF HOUTLS.

There are four classes of route which may require to be used in a signalling
scheme, these are Main, Warner, Call-on and Shunt. We shall look at what
they mean and how they are selected.

MATN. A Main aspect gives an unqualified instruction to the driver, if
the signal is solely displaying a Red he must not pass. A MNain
proceed aspect, Yellow, Double Yellow or Green light, showing
as the driver approaches a2 signal means that the route is clear
ahead, usually as far as the next stop signal, although it may
also be used up to Buffer stops.

To gelect a Main class route the operator presses the Main button
at the entrance and the Main button at the exit sigmal. The (M)NLR
for the Toute will unlatch and the (M)ELR pick if the interlocking
with the other route classes permits,i.e. any (W)NLEs,(C)NLks and
(S)NLEs must be up. With the tracks clear through %o the overlap
the kain aspect (e.g. Yellow) will be displayed.

WAENER. A Warner aspect consists of delaying the clearing of the signal
to a Yellow until the train hes almost come to a stand, this action
informs the driver that there is only a restricted overlap available.
To set up such a route we require a Warning exit button in addition
to the Main exit button. Once again the required NLk ( (W)NLR )
is interlocked with the other route class NLRa and they are required
up before the (W)NLR can drop out and the (W)RLE can pick. The
clearing of the signal is delayed by proving the approaching train
on the berth track of the entrance signal before displaying the
Xellow. All tracks between the entrance and exit signals must be
clear.

CALL-ON.The Call-on signal consists of a Sub. signal of the two white light
type mounted on the post below the Main signal head. With the Main
gignal showing a Hed aspect, the driver may pass if the Sub. signal

clears, but he knows that the line has an obstruction in the route.



* helaY INCmcLOCKING INUhoUUCTIVL alw arPraClaliOh,

contd,

4 Call-on signal will be used for such moves as 0ringlng a loco.
into an occupied platform. No extra buttons are required, the Main
entrance and exit buttons are utilised in the normal way. Once again
the (C)NLR is interlocked with all other class lLEs for that route.
wWhen the buttons are pressed the presence of the obstruction in
the route is note; by the relevant track being occupied, this
selects the Call-on lock relays instead of the Main Lis. The sub.
signal does not clear until the entrance signal berth track is
occupied so that the train is moving slowly ('brought under control')
Houte indication given where neccessary.

SOUNT . This signal again consists of a position light Sub. signal below
the Main aspects. The two white lights when illuminated permit
the driver to pass the red aspect for a shunting move, usually
this means drawing ahead sufficiently to allow a setting back move
over treiling points in the rear of the entrance signal.
A Shunt Sub. signal requires an additional Shunt exit button.
The (5)NLR will be interlocked as before and once zagain the berth
track of the entrance signal will give approach release of the Sub.

Generally tracks in the forwara route will be proved clear.



HELAY INTERLOCKILG INTROLUCTION AND #PFRuCIaTION.,

be

Controlled Main with

"Controlled Main.
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TYPICAL PUSH BUTTON ARRANGEMENTS.

Yellow.
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s Route lbicark .
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/ ] 12()RLR 1 h
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Isz(w)m |
M)
(DR
N
I2(W)YNLR ¥
12 NR 12(w) N -

INTERLOCKING OF KOUT CLaS5ES.

In the above layout we find three classes of route from No.12 signal.
The Main route (12(M)ELR) is used for a through move when the platform

is clear and a full overlap exists beyond 14 signal; the calling-on

ro.te (12(C)ELE) is used when the platform is occupied and is automatically

selected by D 1Pl back contact. When 14 sigral has a restricted overlap
12 warning route will be usead (12(%)ELK), this route is selected by the
signalman using the Warning sxit button at 14 signal instead of the Main

axit bution.
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FOUTE LOCKLIG

Route locking may be defined as a method of maintaining the locking between
functions by track circuit occupation in one direction only, thus permitting
the early release of functions when the locking is no longer requirede
Although on occasions it is necessary for opposing signals to route lock one
another, the majority of route locking is between signals and points for ths
purpose of tholding the road’ For this reason, it is known as 'sectional
release! route locking.

Fizelshows a typical example of where route locking between signals and points
would be needed in part of a congested layoute

In determining the extent of the route lecking, the first task is to note the
point at which the approach locking on the signal concerned is resleaged, and
tha,diredf‘fr&ck locking on each set of points. In the case of opposing sigmals
the route locking would extend from the release point of the approach locking
in each case.

Next, any interlocking between points should be noted as this may minimise the
extent of route locking in favourable circumstancese

In fiz.1 comsider a movement from Signal 10 to Signal 12, that is, route 10(M)B.
A4S the train passes the signal it occupies track circuit 3 which directly locks
points 101 and no route locking on these points is necessarye. The occupation '
of B track (after 10 operated) initiates the route locking om 102, 103 and 104.
The time release for 104 commences to operate.

When the train clears C track circuit the entrance button having been pulleé
and released, 101 points become free and, if required, a movemenit could be made
with 55

When the train clears 3 track circuit, 102 pecints become free so far as 10 is
concerned and if also free otherwise could be used for another movement.
Likewise when the train has cleared G track circuit 103 also becomes free and
53 shunt signal could be used.

If 12 is at red and the train draws to a stand, ‘he time release cventually
operates and 104 points also become free of route locking by 10 so that a

shunt ahead and set back movement could be made using 12 and 51 shunte.

As soon as H track circiut becomes clsar, whether or not the time release

for 164 has operatad all route locking is releassde

In the down direction, 51(4) will set and lock 104, 103 and 102 normal,

The direct track locking on 104 meets 51 approach locking and no route locking
on these points is necessary, vut 103 will be route locxed by track circuits

J and H after 51(4) operated until the train clears H track when this locking
will be released and the points held on the direct lock until the train clears

G track circuirt.



Points 102 will be similarly held until the train clears E track circuita.
Points 101 will not be route locked after 51(A) operated owing to the precence
of 55 shunt. siznal, In addition to the route locking shown ir Figel, 52 would
require to route lock 102 when D track circuit was occupied, but not 103, 53
would route lock 102 when F track circuit was occupiede.

Siznal 10 will require the facing shunt signal 54 Yo be OFF before it will
clear but a separate cantrance — button operation is not necessary., Howevar,
when 10 returns to red on the cccupation of B track circuit, 54 must remain
CFF until G track civ-mil s occuplied.



ROUTE LOCKING FOR DOWN

DIRECTION MOVEMENTS

51 APPROACH LOCKING
102 ROUTE LOCKING

o E—
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= o i
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Route locking between signals and points Fie. b,
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RILZASING THI ROUTE.

Ag already mentioned in the previous paragraph it is nacessary to approach
lock all routes once the signal has been oleg.red.

r
The approach locking may be by time intervals fse. *approach locked when cleared!
with automatic time release, or by the occupation of the approach track circaits,
in uwhich cage it is known as comprehensive approach locking. The attached diagrams
gshow the circuitry:necessary to amlv co"preaenalve approach locking,

Sisnal Eé, 9 is used in the examnla.

Agsume 4 agpect signalling is being uged, the approach locking rust come into
action ag soon as a train occupies the apnroach track circuits to Noe. 1 Signal
agsuming that No. 1 and o. 5 Signals are clear. Until thewe frack circuits are
occupied, the approach locking is not effective and the route may be restored
immediately should the operator wigh to do so.

With all signals 'OFF' and all track circuits clear the state of the relays
applicable to Nes 9 Signal are ag follows:—

9 ALSR DOWIT
9 TAR UP
9 TASR oW
g ATSR UP
9 ose U

To release the approach locking it ig necessary to re—energise lic. 9 ALSR,
pull the emtrance button (to pick § INR) and pick up and latch JA or 9B ILR.

Relay 9 ATSR detects the arrival of a train on the appaocach track circuits to
TToe 1 Signal when lo. 1 TAR releases.

The approach locking is now effective:and at this stage 9 ALSR will only pick
if tﬁt‘&mmi:t is Brought into operation by pulling the entrance button.
This state continues until the train passes Mo 5 Signal and occupies 44 track
circuit when 9 TAR releases.

As the train passes each signal its route may be restored. For example, after
passing No. 5 Signal that route may be restored leawing the approach locking
on Mo. § Signal maintained by 3 TAR,

Cn the train occupying AF track circuii, 9 GSR releases and puts oe. 9 Sigmal
to red.

On the occupation of AF and AG track circuits simltanecusly, the train arrived
relay,9 TASR, picks up and prepares the pick up circuit for J ALSR which iIs
completed when AF track circuit clears,

9 ALSR now picks via AF TPR and 9 TASR, if the entrance button is now pulled
9 NR will pick amd complete the pick up circuit ta SA or 98 HLR which picks up
and latches.

The route is then restored.

lote that 9 ALSR does not pick until AF track circuit is clear after AF and AG
track circuits have been occupied simultaneouslye. The purpose of this is to
prevent premature release by intermittent track cibcuit failure due to say,
ingulated joint between AF and AG track circuits or by a momentory power
failare



APPRCACH LOCHING.

1e

2e

The purpose of approach locking is to prevent the change of route
ahead of a gisnal once the driver hag seen a proceed agpect &t *he
simal or hag seen an aspect at a previous signal that would
indicate to him that tke former signal is displaying a proceed
agpect. Provision rust, however, be made for such locking to be
released provided a reasonable assurance can be given that any
novement, the driver of which has gighted a proceed agpect, will
in the event of the sisnal being replaced 1o danger, either have
come to a gtand at the signal or will have run pas® the signal onto
the track circuits which lock the points or level crogsinge.

Provision is made for (a) Full comprehensive approach locking.

(v) Approach locking effective when the signal
ig cleared.

Option (a) allows the approach locking to be freed immediately,
provided that there is no train between the siznal in question and
the track circuit(s) on the approach side of the signal at which a
train would meet the first cautionary agpect when the sisnal in
question is at Reds Premature release of tlie approach locking due to
a track circuit "bovbing’ is prevented by the use of a TAR relay. -
This relay is controlled by all the track circuits between the sismal
in question and the signel next in rear and once it has been dropped
by track occupation, it will not pick up until the train has occupied
and cleared the ftrack circuit beyond the signal to which it is related.
Signal sections to the rear of this signal each have their own TAR,
contacts of which are uged to control a ATSR, so giving the desired
amount of approach control. These two relays control the ALSR which
vecomes de—enerzised when the gignal clears and cannot re—energise
until the TASR has picked, (proving that the train has occupied the
first and second track circuits beyond the gignal sirmltaneously)

and the first track circuit beyond the signal has cleared. The
customary time release is provided.

Cption (b) requires the use of only the AL3R, TASR and time release.
The time relay continues to operate with the train beyond the signal
until the train operated releage ig effective. The red light in the
signal indication will flash whilst the approach locking is tinimg
offe
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RCUTE RALAY TNTIRLOCKLIG

Faciny Pointg Tn Tae Ovariap

In sem.phore si;malling, the lever of the siznal in rear of a junction signal
is always proceded by the point lock lever of the facing points ahead of the
junction sismal so that in the event of an overrun the points are held in one
pogition or tae other. Thus, to zive the train an unobstructed run, the facing
points rmet be set axd locked before the gignal in the rear of the junction
sismal can be cleared, If the required route at the junction cammot Le set,
the train must be checked at- the signal in the rear 8Rule Boock C) before
allowing it to procede up to the junction signal, When the junction hecomes
free, the signel in the rear must be replaced before the junction can be set
correctly and the siznal cleared, This procedure can cause considerable delays

In a route operated system this delay is avoided by permitiing the facing
points to e moved (with proper safeguards) whilst the train is approaching
the signal in the rear, without it having to be replaced, thus alsc. maintaining
the principle of operating routes consecutively in the direction of travel.

The attached diagram shows & layout with facing points in the overlape.

For an unrestricted yellow aspect at llo. 5 signal it is obviously necessary
that there should be a clear overlap at MNo. 3 signal, although this does not
have to Le the overlap which the train will eventually travel.

Agssume the train is to travel over the main line but track circuit aG is
temporarily occupied but TL is clear.

B3efore clearing 5 route the simaliwen, therefore, reverses 104 points by
usingz the individual point keye.

In gone installations seperate overlap huttons are provided for this purpose,
although senerally the use of tie individual voint key is sispler and nininises
the number of uttons on the control panel. '

Assuninz the main line now becones freey (AG track clear) the signalmar now
operates route 94 and 104 points return to normal and 9 signal clears.

It is obviously important that the facing points are not permitted to gwing
to an occupied overlap-and replace 5 siznal to rede

Therefore, &s showa on the attached diajram, 104 points require AG track
circuit to be clear before they can rmove from reverse to nor;al and BL track
circuit clear hefore they can be moved from normal to reverse.

Swinzinm The Cverlap

The attached circuit diagracs show how 104 points may be noved after loe 5
Bigznal has heen cleared.

This would be done, either by using the individual point key, or by a geperate
overlzp tutton; or the points mzy be moved by the setting up of another route
that requires 104 points norral or reverse.

Kssw:e 104 points to b2 ncreal and it is reguire! "o 'swing' the overlap to
trhe reverse position i.e. 104 peints to reverse.

The individual point iey, moved to its reverse position or the approuvriate
route RLR will enerzise 104 RCUR ralay which will cause overlap relay 104
0S to picke



Contacts of this relay bridje ocut the detection controls in 5 GR circuit,
which will be rmaintained via its ovm contact whilst the points are mewing.

(5 GR is slow to rclease to cover tais changeover).

If the points are free to move {UZR up) 104 RLR will picik,which in turn,
will pick 104 RWR and thae points will =otor reverse, and 104 RWKR will picke
This will release 104 OSR and regtore detection contacts in 5 GE circuite.

Relay WKLJR is de—energised whilst the points are moving and releases after
7 =9 seconds if the points fail to complete their movement.

This diseonnects 104 OSR and restores detection to 5 GR circuit and as the
points are now not correctly detected, 5 CR will release and replace 5 signal

to red. B
These circuits are typical and variations will be found althouzgh the principles

remain the sane.
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FLANK PRCTECTICN CONTROLS

1. PEFINITION CF FLANK PROTECTION

To clear a main running signal it is necessary to prove in line of
route up to the destination signal and beyond to the end of the
cveriap that all track circuits are clear and that all points are
tcckad and detected in the ccrrect position. It ic alsc necessary
tc prove adjacent track circuits cizar which are foul of the line
of route.

Flank protection is the proving of addizicnal track circuits and/cr
pcints in an attempt tc protect the route from irregular converging
mevements i.e. to protect the fianks of the route. This may be
achieved in one of %wo ways:-

1.1 FProve track circuits clear frcm the Tine of route back aiong
each converging route as far as the first protecting signal,
with suitable selection on any intervening facing points.

Thus if a signal on a converging route is passed &t danger the
legitimate signal will te replaced to red.

1.2 Set, lock and getect points in the converging route in a
pesition to divert an unautheorised converging movement away
from the legitimate route where this can be achieved without

restricting other permissable traffic movements.
2., OVZRRUN TRACK CIRCUITS

The twvpe of flank protection described in 1.1 abcve is effective
only in limited circumstances derending on the relative positions
cf the two trains at the instant the overrun occurs and cn the
lccal conditions. The cost of providing such protection can be
fhign in ccmplicated areas and in all cases the area affected by
track circuit failures is extended and maintenance is made more
difficult, This form of flank protzction will not, therefore, be
crovided on future schemes and, where convenien®, should te
removed during any alterations to existing installations.

3.  CVERRUN POINT PROTECTIOM

The type of flank protection described in 1.2 above does provide a
more positive form of preotecticn although the failure and
maintenance implications are just as onarous as for overrun track
circuits. The use of this form of flank protection should,
therefore, continue but only where the application is both

simnle and effactive,

cn tase must be cecided on its merits but a typical
plicatieon is shown in Appendix A.

~h

crm of protection is suppliementary to the provisions of
3 (Trapoiag Protection).
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AT DTRAT 175 S RCTICN {PRIZFERRZD RCUTES)

Where there are two possible routes from an ewlrance signal to the game
exit siznal the selection of the preferred route is made by arranging

the route selection circuitry to inhibit the release of the alternative
route unless it is the only one available.

Referring to Figz 1. There are two routes fron lio.1 signal to lioe T signal.
Route lio 13 = 1 via 101 Points Normal and 102 Points Reverse and,

Route o 1B = 2 via 102 Points Reverse and 102 Points Normal,.

If 1B = 2 is the preferred route, then the releasing of 1B = 1 rmust be
delayed to enable 1B = 2 t0 release.

Thig is achieved by using" an additional relay, 1B ZLR in the release
circuit of 1B = 1 NLR.

The release circuit to 3B =2 ig fed in the normal manner and if it is
available when 1 (S)R and T(D)R have operated it will release.

If, however, 1B = 2 is not available when gelectiem ig made 13 — 1 ILR
will unlatch via a front contact of 13 ZLR.

The two routes are interlocked so that whichever operates, locks the
octher out,.
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RM‘ 1 THTERL OCKING
Pro=Set Shunt Simmalg = lethod o eration
Route Controlg

Ho route setting limitations are applied to route controls until a route
class has been achieved.

With route 53(S)A set, 105 siznal can only operate as a shunt class route.

This condition %0 be maintained once the train has passed 53 siznal and
53(S)A route normalised.

With routes 53(S)B and 53(l)C set, signal 105 will operate in the pre-set
class only.

This condition is maintained until the train has passed 105 signal.

Summary : OCnce 105 route has been set as a shunt route i.ce not pre—set,
the class cannot be changed until FL track circuit is clear and
105 route is normal,

Agpect Controlg

Shunt gignal 105, Standard aspect controls.
Route 53(S)A. Standard agpect controls.
Routes 53(M) and 53(S)B. Won standard aspect controls pre—set conditions.

Pre—-get controlg

Routes 53(S)B and 53(M)C require ta prove 105 signal off before the aspect
can glear..

Signel 105 is used as a pre-set signal and is required to prove the complete
route condition i.e&s all track and points as required by the main route before
clearing. Once pre-set and main signals have cleared,
 %tracis. between the main signal and the pre-setiing shunt
i , R : sigral- ta Pe ‘selected out oR. pre-sel aspect level to
] o - aweid prematurs replacement. -

Replacement Conditions

0 3 i s= Pulling main signal bButton will
replace both main anl pre-set signal. Signals may be recleared Wy restoking
the complete route. With this replacement, assuming signal approach locked,
the apprisch lock release time will operate.

Pulling the pre-set button will replace both main and pre—set siznals.
Signals may be recalled by restroking the entire route.

With this replacememt the approach locking will not time.



o= Pulling the main signal
Tutton w:u.l now ren}.d.oe pre—sgets, Pullmv Dre—set button will replace pre—set

signal, but may be recleared by pushihg pre=get buttone No approach Ioek
releaae time sequence will take place,

Summary : Main sisnal controls operate as standard,

Pre—get shunt siznal has only emergency replacement controls for
agpect control, with no route controls.
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