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LN.ER. A.1001.

“Chief Engineer's Dept. SIGNALLING-—
- .Technical Imstructions. GENERAL.

Signalling and Communications. Signaliing Principles.
: Provision of Track
Circaits af Stop Sig-
nals on Passenger
Lines.

GENERAL

1. ‘The purpose of this instruction is to define the con-

) ‘dltIOIlS under which track circuits sheuld be provided at Stop
. Signals on passenger lines and to what extent.

Lo Where more than one track circuit is provided on a

_rﬁnmng line, in interlocking areas, the guiding principle

ust be that the position of a train should be indicated either

on the Block Instruments or on the Signal Box Diagram.
It is therefore desirable, in such circumstances, that there
" should be continuous Track Circuiting in the Arca controlled
~ "from the Signal Box concerned.

3. When new works or modernisation and betterments
are being considered, Track Circuiting should be made con-
tinuous, where provided on the running lines, within inter-

locking limits.

4. All installations of Track Circuiting must be the
sub]ect of agreement with the Superintendent. ~

TRACK CIRCUIT PROVISION

5. Track Circuits should be provided at the following
gnals - ‘
{g) Stop Signals out of sight of the signalman.

{#) Stop Signals situated more than 400 yards from
the Signal Box.

(¢) Home or Home No. 1 Signals more than zoo yards
from the Signal Box.

(@) Inner and Outer Home Signals.

6. In all cases, Track Circuits should normally terminate

-at the second rail joint in advance of a signal.



7. A Track Circuit which is being provided at a Signal
should be made contiguous with an existing or a new Traca
Circuit in rear in all cases. :

8. A Track Circunit at a signal should normally extend
back to the next signal in rear. If, however, there is no
track circuit at the rear signal and the portion of line between
the latter signal and the first point connection ahead of it is
readily visible from the Signal Box, the Track Circuit need
onty extend from a point immmediately ahead of this connection.

g. In case 5{c), the Track Circuit should normally be
260 yards in length,

10. In case 5(d), the Track Circuit should normally
commence 20¢ yards on the approach side of the Outer Home
Signal and terminate at the Inner Home Signal or, where such
a signal is not provided, 440 yards ahead of the Outer Horne
Signal. In certain cases, for example where the Inner Home
Signal is out of sight of the signalman, the Track Circuiting
should be divided at the Outer Home Signal.

11. Any proposals for additional track circuit, other
than those indicated herein, will be considered on their merits.

EXCEPTION

12. An exception to the above instruction may be made
for isolated stretches of single line, where there is no existing
electrical signalling and where the Lineman is stationed a
long distance away (e.g. some portions of the West Highland
Line). In these circumstances Track Circuits should not be
provided unless special anthority has been obtained. '

APPENDIX

13. In the diagram forming the Appendix, there are
four items illustrating typical examples of the provision of
Track Circuits as follows :—

Ttem 1 illustrates case 3{¢} under condition 7 (first. part).
Item 2 illustrates cases 5(a) and 5(3} under conditions 6 and 7.
Itemn 3 illusirates cases 5(8) and 5(c) under conditions 7 and 8.

Jtem 4 iilustrates cases 5{(d) under conditions 8 and 9.

Reference: A.C.E.(S) Co;g’erénc.g Minute No. 49/45.
Authorised by Chief Engineer. 8.3:5.
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TYPICAL LAYOUTS SHOWING

PROVISION OF TRACK CIRCUITS




Signalling and Gomm ions. Gﬁﬁtrol of Int rmedxate
S ' : . Biding.

¢} To ensure ‘that't
h

 grofind frames workmg

vc ntrolled by the appropriate

his- instruction, according to ‘the
e partmular locahtles




ut s limited in its
¢ traffic 'conditions permit the
xin advance before the starting
gain.

*

lways open when the siding
ons-are such that the Annett’s
ground frafire may be padlocked

-:key ior_keys may be kept at a
convenient place in rear ‘of ‘the ‘siding and handed in after
operation - of the ground frame at a convenient. place in

e ! : ‘
“time of occupancy before release
decided, in-agreeiiienit wfth‘t  Su
the factors involved at each locat:

foﬁr_:""é_f an Annett’s Lock if'so desired.

12, In this method, there is no effective interlocking

etween:the ground frame points and the starting signa! and

hence to satisfy requirernent (¢) it is necessary to provide

" Home and Distant signals worked from the ground frame or,

; alternatively, slotson the rear box signals if reasonably close.

In view of the additional signals required, this method should
be avoided wherever possible,

ELECTRICAL CONTROL

8. - In cases where the signal’box.in therear Isiopen A
"all times when the siding is required to'be used’dnd track
circuiting does not exist throughout, the ground frame may
be controlled from the signal box in the rear by the standard -

¢lectric control. (See Appendix, Item 2). _

ADDITIONAL PROTECTION BY BLOCK CONTROL

9. The ground frame points are then effectively inter-
locked with the starting signal and that signal must be re-
leased by ¥ Line Clear” (one movement only)_j‘co meet -
requirements () and {c}. s

13. Full protection (requirement (a)) is only given to a

. train working the siding if thé acceptance of a second train

by the forward box is prevented until the first has cleared
- the section.

dvance fof subsequent retiirn; The padlock may take the -

R



- _electrically or by padlock

open at the time the ground frame is 1n use: and a!so in cases
where the ground frame '

 mecessary since
block the startmg 51gn

e

16, It is however necessa.ry to .prowde addztlonal
protection in cases whe i '

his protectmn must
r box starting signal by “ Lme
‘ dprDV:ldmgt > Welw /]

- releasing the

Refefsncs : A C E: Canferencs Mevnte No o8 /45
' Authorised by Ckzsf Eﬂgmeér

i /2 A7 250
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CONTROL OF INTERMEDIATE GROUND FRAMES,

REMARKS,

VARIOUS METHODS APPLIED TO A TYPICAL LAYOUT

NO CONTROL OF GF.

1 LEVER GROUND FRAME
(TRACK Lockep WiTH

TIMETDELAY RELEASE).

NO CONTROL Of GROUND FRAME .

, A B .
- Ll a H
o M 0 N D M H 1 [ Lo TRACK CIRCUIT CONTROL.
’ S 4 } e e 4 : t 3
- tCOWOUS TRACK CiRcur THROUGH SECTION -f TRACK CIRCUT ?omnNgrLuNE%
GROUND FRAME {.(MAINTAINED |
o . , ‘OCCUPIED" BY REVERSAL OF !
TIMEYaND LENGTH OF TRack GIRCUIT. GROUND FRAME LEVER). ;
T osgaminen ACCORDING TO GIRCUMSTANCES. o
(ALWAYS OPEN WHEN RE{£ASED BY LG, 2 LEVER (1RELEASE) GROUND FRAME. ., YO BE NORMAL BEFQRE L.C. NOT ALWAYS opzw)
GF. 41 USED. FROM BOX AHEAD. ELECTRICALLY CONTROLLED FROM BOX'A.  CAN BE GIVEN WHEN G.F. 1S USED.
A , 2 18
. e : [
2 Lod .___EL ;.._j, [;:J \ ‘___[]_ ; (=] F__J—l_ LT_J ELECTRICAL CONTROL,
\ o . .
: & o & Pomroa :
GF RELEASE LEVER Non-rRAcx-c;acmmD_j TC. CONTROLSJ : WHEN BOX '8 CLOSED _’
INTERLOCKED WITH , BLOCK WORKING. CONTROLS TRANSFERRED
STARTING SIGNAL. TO NEXT OPEN BOX.
ALWAYS OPEN WHEJ\’) . NNETTS KEY Locks ILEVER GROUND FRamg CNQT ALWAYS OPEN
C k1S usen, TARTING SIGNAL CONTROLLED FROM BOX ‘A’ . WHEN G.£ 15 USED. ) ,
WHEN WITHORAWN BY ANNETTS KEY - 3 CONTROL &Y ANNETTS
A : é B N LOCK ON STARTING
;...._U._ '._ﬂ. ,___D_ . ,,v__ﬂ_ ‘___[L ! ° ] : ﬂ e SIGNAL. . :
. . , T
T.O.L WHILE j ' -
%zcx AT TO.LW NON TRACK CIRCUITED WHEN BOX '8 CLOSED J -
N WORKING AT SIDING. ANNETTS KEY HANDED
. ! IN AT NEXT OPEN BOX,
. L
CONVENIENT PLACE WHERE (NOT ALWAYS OPC 85 HOME & DISTANT SIGNALS 3LEVER GROUND FRAME TO BE NORMAL BEFORE‘; (NOT ALWAYS OPENy  CONVENIENT PLACE WHERE
PADLOCK KEY 15 KEPT(E.G; WHEN G.F.IS USED OR SLOTS ON ABOX SIGNALS PADLOCKED (OR LOCKED L.C. CAN BE GIVEN. (WHEN GFSUSED ) KEYIS HANDED N (£ G; SMO.
S.MQ OR BO, AT STATION. ¥ SUFFICIENTLY NEAR. BY ANNETTS KEY), OR B.0.AT STATION),
A f] B
fm——— ‘ e : = CONTROL BY PADLOCK.
L) —0 &= .0 ) O g S 1 & R

i

WHEN &oxl‘A' CLOSED
BLOCK CONTROL
TRANSFERRED TQ
NEXT OPEN BOX.

RELEASED 8Y LC._|
. FROM BOX AHEAD.

WHEN aox‘B’ca_osEEJ
BLOCK CONTROL
TRANSFERRED TO
NEXT OPEN BOX

i
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Chief Engineer's Dept.
Technical Instructions.
Signalling and Communications.

l"”'Pomt Roddmg, S

' GENERAL

" 1. This Instruction states when and how pomt roddmg
is to be painted and the type of paint to be used for mamtam-
. mg the roddmg in good COndlthI‘l :

GALVANISED RODDING Lo SR
2. When' the protective coatmg,of gal_va i mg begms
" to show signs of weathering and before cotrosion starts, the
rodding to be wire brushed and given one coat of red-lead and .
. .. boiled linseed oil paint and one: coat of -oxide an hite... .
. pamt and thereafter at mtervals of not more than fiy 5.

' PAINTED RODDING

.3, Where rodding ex1sts whlch is already painted, i
. should he treated as soon as s1gns of corrosion: ‘appea and in
- any-case at intervals of not more than five years as describ
.m the following paragraph.”

S The rodding to be wire brushed and glven one coat -
- " of red lead and boiled linseed oil pamt and one coat of omde
S and graphxte paint. ‘

o

TARRED RODDING

Where -rodding exists which is already tarred it: o
. should be treated as soon as signs of corrosion ‘appear and -
in any case at intervals of not”more than three years as
described in the foliowmg paraglaph o

) 6. The roddmg to be wire brushed and given one coat
. of tar paint ;- being a solution of one gallon of-coal tar:(thin)
rmxed ot w1th 3 ozs of 11me and 3 07, of Ru551an tailow




. ) S1de“ Frames and métal roller stools; ,wher
_should be given the same treatment at the same* meas
respectwe types of roddmg :

' ROLLERSV

in any mrcumstances.

Reference : 4. e E. ( Conferencs Mmute No. 80
Authorised by Ckwf E ngme&r 29—3 44

LNRB 6750/9/16 260 -




B.1101.

ineer’s Dept. . SIGNALLING—
1 Tnstructions. - MECEANICAL,

Signalling and Communications. Signal Structures.

‘Clearances, Material,
"Fype -and ‘Size.

1. -This Instruction sets ‘out fhe wequirements with
gard to Signal Structures relating to the mgterial ‘of -which
ey cari ibe mrade, ‘the Shape ‘or type of structure -desirable
the 'sizes which sheuld. generally be used in different
ircumstances.

Printed 1n Great Britaln at the
L.M.E.R. Company's Printing Works,
Stratford Market. 3068/4/46 250

CLEARANCES

-2, Signal Structures as a general rule should be at a
distance of ‘6 ‘ft. ‘o in. from outside rail. "No structure may
¢ “pearer-‘than 4 ft. ¢in. from tail ner‘fittings fhereon nearer
than 4 ft. 3 in., if at a height of less‘than 12 Ft. © in, from rail
level, without special authorisation. Appendix A shows

learances for typical structures.

s Sipnal ‘Structures may e :matle of ‘the following
“materials :—

(z) Steel.
(5) Wood.
tz} Concrete.

The structures may take the form of ;—
(@) Tubular Steel Posts.
(e) Fabricated and Welded Structures.

(f) Square Section wood or concrete posts.




. form of <

- TYPE AND SIZE

_ 4. .The type.of Structure mll be, demded by the circu
. stances. for w}_nc _:.j:he signal is to be

' f'_(d)' ’ Straxght post 27 ft. 6 in. and under.
- {b) " Straight post over 27 ft. 6 in.

{¢) Bracket.

(d) Overhead Gantry.

(@) In specially authorised cases. ‘other profiles’ may"'l";.". ;
be necessary and wood or concreté posts may be -
used for straight posts of whatever height, or
wood may be used for bracket sigridls, i like
c1rcumstanees

(%) For a colour—hght 51gna.1 in an 1solated locatmn
a concréete post is standard, as shown in Appendlx
:C and should be used N

6 For 51gnals above 27 ft 6 in, in he1ght batten type
welded steel signal posts, with tubular dolls wﬂl have 1o be
used, as qhown in Appendix D.

: 7. When bracket signals are necessary, they should be
hrmted except in special cases, to the various types shown in
Appendix L.

8. All gantries or cantilever brackets for either sema-
phore or colour-light signals are to be of welded steel con-
struction and will generally be designed individually as
occasion dermands,

A.C.E. (S) Conference Minute No. 122/44.
7444 T

Reference :
Authorised by Chief Engineer. .

— R

: H
- i
R 7

.= . 5. .. When signals are. 27 ft. 6 in- or below tubular type
_ posts should'be used. Posts for both semaphore and mechan-.
. :ical colour-light signals are as shown in: Appendix B, except i—

f«.n 5 5
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1. Weght "W refers 1o disoace frem  Roil Level b CENTRE of Signot Aem or TOP
of Bracker Landing.

2. rstonce "D refers W ditonce trom OUTSIDE adqe of nearest val to CENTRE
of Signol Fosl.

3 Dislances shomm refer o STRAIGHT Track ond olloworce must ba made For |
super-glevation i cases where Sgnds ore  sifed adla:enr to Curved Tracks. :

STANDARD U.Q. MECHANICAL,
~ SIGNALS. |

ABSOLUTE MINIMUM CLEARANCE
FROM STRUCTURE GAUGE.
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TUBULAR STRAIGHT POSTS UNDER 30'.0" ' STANDARD CONCRETE POST
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COLOUR LIGHT DISTANT SIGNAL .
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APPENDIX D

OISTANT ARM
WHEN REQUIRED.

RAIL LEVEL—?

STRAIGHT POSTS 30-O £ OVER.
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APPENDIX £,

TuBULAR DOLL.

2.0" DOUBLE. BRACKETS .
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STANDARD BRACKET SIG NALS

DIAGRAM OF TYPICAL ARRANGEMENTS OF ARMS 8 DOLLS

THESE SIGNALS ARE CONSTRUCTED WITH BATTEN

TYPE MAIN POSTS.

AND BRACKETS WITH TUBULAR DOLLS.



rewéd to the-post on, the same side a _tl
f1mmt.';éha.‘uall,y beneath ,s_)ou]d be- f.he las

6. The height to the base of the lever number‘ should be
ten “feet “from the Butt. " Rt o .-




.[NSPECTION AND TESTING

7, AH tl.mber, Axgnal and stay posts must.be mspected
rally, ~After having been planted :
miust e ekposed and "probed to 2 depth
L ground level and;*thereafter, they must be e
ST © Manner at three yearly mte Vals. R

_ 8 Al posts showmg ewdence of decay
- ~must be exposed and probed as above _' '

L gl Inspectlons mus carned out 41
i : other ‘equally respons1b1 member - of - the! staf
records kept so that, in any one year, it will be
'posts have to be exposed:and probed:

"necessary, i i ken:
-repairs.: Permanent renewal will be’

10017246 100




-, obliterate the white.

a 'LNER e 1108 -
Chiet Engineer's Dept ' " SIGNALLING—

Technical Instructions. MEGHANIUM‘
Signalling and Communications. Signal Posts, - .-
. ’ Marking for Proposed

Renewal

GENERAL

‘1. In order to draw attentlon readxly to slgnal posts
requiring renewal, all such posts m,ust be marked in accordance g
with the followmg mstrucuons i REE R

.PROPOSED RENEWAL

~ivl 2. All posts proposed for renewal must be marked before

: 1nspect10n by painting two vertical 1; S
6 inches long and parallel to each ot
3 inches apart. :.- <

3. The sinpés to be pla,ced at 4 helght of about feur feet' i
above ground level, or as flttings permlt on t de of the
~ post facmg the Trac B -

. RENEWAL AGREED

4. After mspectmn if the.
the white stripes must b pamted

5. The red paint should be of a distinctiv light shade
" so that it will be easily chstmgulshed from th' background' “
colour {e.g., vermllllon) : L :

RENEWAL NOT AGREED o
6. 1f therenewal is not agreed the whlte stnpes should be -

left on the post in readiness for the following year’s proposals. - .-
Tf necessary a re-touching of white paint should be apphed o

immediately before further mspectlons L

Refereme A.C.E.{(S) 'Conferm.ce Miriute No. 13[46\
Authorised by Chief Engineer 10-4-46. -~ = .

LMER 5264/7/46 250
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. © “.connections working through
"even for emergency repr:ur

LNER, B.1209,

Chief Engineer's Dept. SIGNALLING—
Technical Instructions. MECHANICAL,

Signalling and Communications. Signal Connections.
. Use of Split Links,

I. Split links are only to be used for temporary emer-
gency repairs or in exceptlonal cu:cumstances where specially
authonsed o : .

2. Split links must never .b_e used for running lme 31gna1
detectors or in qignal guy wires,

3. . On permanent mstallatmn works, ordmary spht hnks
are unnecessary and only’ tcnd to cause subsequent fallures
by opemng out under stram .

4 Apparatus must be connected by makmg A wire '_ Lo

]omt as described in another mstructmn round .a th:mble .
placed in the chain, shackle or wire regulatmg screw

5. Ib cases where the use of spht links is perm1tted- they
must be of the * Duplex pattern only.

Reference A.C.E. (S) Conference Minuie. No: 31 !46
Authorised by Chief Engineer. 26,6.46 '

Printed in Great Britain at the L.N.E.R, Company’s Printng Works, Stracford Market,
4335/6/46. 250




L.N.E.R. -~ B.JR10

Chief Engineer's Dept. _ SIGNALLING —
Technical Instructions. ' MECHANICAL.
Signalling and Communications. © Signal’ Gonnectlons

Use of Wire Cranks.

GENERAL

1. This instruction states how wire cranks may be.
used to obtain the best results from them and why they are.
preferable to wheels in the wire run, within certain lumts

2. 1n a signal wire run, where right- angle or near rlght--

'angle turns are necessary, cranks shaitld be used whﬂre p0551ble

instead of wheels, becanse : - - £l

{a). There is less friction with cranks than W1th
wheels, .

(b) The crank arms may be set, if required, to aﬂow
the wire to clear rails or adjacent fittings.

(¢) A crank forms an integral link in the run and is:

less liable to seize or bind than a wheel and chain.

STROKE

3. To avoid hard working or chokmg crank armis
must always be arranged so as to work within the lindits of
30° either side of the mid-stroke position. This allows a
maximum stroke of 12 inches. DR

WIRE ADJUSTMENT

4. Where wire adjustment is provided on one side of
the crank, it is necessary to ensure that such adjustment shall
not cause the crank arms to work outside the limit laid down
in the preceding paragraph.




RESTRICTED USE

5. Because of the:above factors, the use of wire crank o
s restricted to a maximum length of wire of 300 yards from ~
the signal, . They should be used from this distance to the
signdl but, if the signal is farther than 300 yards from the
i : wheels must be used for the first part of t
is i excess of thi§ distance, ™ -~ 7

6. Where a wire adjuster {5 provided in the signal Box.
the maximum distarce given above miust be reduced to 200
yards so that sufficient allowance may be made for the move
ment.of the crank arms during wire adjustment. '

The above distarices are calculated on the assumption
that the slack in the wire run does not exceed a value of 1 inch
per 100 yards and that the stroke required at the signal is
8% inches. Due allowance must be made for any departure
from these figures. '

CRANKS ON SIGNAL POSTS

8. Standard positions for wire cranks at the foot of
tubular signal posts are shown in the Appendix. The examples
shown are all at 1° 6" above rail level, except where the wire
passes under the track (v. example No. 3) when the crank is
fixed in the lower position at 14 inches above rail level, or
where wires run to a signal in opposite directions (v. example
No. 4) when one crank has to be fixed in the lower position.

6. In all chses the wire crank will correspond with the
standard positions of Balance Lever Plates,. The positions
apply equally to welded batten type steel posts,-for signals
over g7’ 6" in helght. .

T T e s b

APPENDIX !
10. The examples illustrated in the Appendix are as
follows ;~—

1. Single wire crank with ¢ inch extension plate,
"This is to be uged for signals, without a balance
lever, where the wire run is to the back of the
post and on the same side of the track,

2 Single wire crank, with 18 inch extension plate,
£ This is to be used for signals, with a balance lever,
w where the wire run is to the front of the post and

on the same side of the track.

Where a balance lever is not reguired, the hole at
15 inches in the extension plate should be used
instead of the hole at 18 inches as shown.

3 Single wire crank with 18 inch extension plate,
This is to be used for signals, with or without a
balance lever ; where the wire run passes under
the track to the crank.

4 Single wire cranks, one with an ordinary plate and
the other with an 18 inch extension plate. These
to be used for signals with dual contrel ; the wires
being on the same side of the track as the signal,
but run from opposite directions.

1. Any other combination of cranks and fixing may
be worked out from the above examples, according to different
i conditions obtaining in individual circumstances.

.

Refercnce: A.C.E. (S) Conference Minuie No. 7043
Authorised by Chief Engineer. 18.11.43.

‘Printed in Great Brirain at the L.N.E.R, Company's Printing Works, Stratford Market.
264314746 250 :
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_ Teehmcai Instruetmns. v ahinl .
Signalling and Communications. -~ Signal Connections.

in mstructlon No. B 1209

" must ’ne avcnded except for cuttmg th'

o TERMINAL JOINT

Wire Joinis for Bignal
and Stay Wire.

GENERAL .
1. Joints should only be made in galvanised (standard

7/17 S.W.G.} signal wire or the various standa.rd smes of
stay wires where absolutely necessary. :

For example, joints will be requu'ed = o
{#) To connectvmres to chains and shackles of apparatus

(5) To }0111 two coil 1engthsw of wires together on Iong
corums. SEEL L

R TR A

. (c) To jein breakages in case of emergency

2.~ This,- mstructmnf -':state_s.'-what. .*_Zmethcds' must be

. employed for the different types of joihts for all casés other

than those specifically allowed in an emergency as meutloned

R

3. The use of pherb or other tools for nlakmg any 30111- -
: ra.nds 8

4. Terminal joints are to be used to connect wn“es to

' apparatus and must be ma.de as follows =

[

5. The joint must be made round a thimble, which has
been piaced in the chain link, shackle, wire regulating screw
or eye joint of stay tightener that is being connected.

6. "The loose end of the wire must be left sufficiently
long to enable it to be bent by hand and neatly formed into a
loop over the thimble, The loop should be formed so as not
to open the strands of wire.




-7. The thimbl | must be firmly gripped.when the two:
parts of the wire are placed together. This iy best accom-
plished by giving the wire a slight backward set befor ing
theldoop and then the loose end is also given aslight s
- itwill He snugly along-the slope of the thinible* an
“to. thc other part of the wire. ;

8. One strand-from the free end of the wire is chosen.
o that it comes from .inside the loop and from under the
thimble. It is then taken round one of the two parts of the
. or one half-turn and them bound round both parts,:
“commencing close 1p to the neck of the loop. - This strand is’
“tightly bound round both parts of the wire for seven turns -
and then termmated :

oy

~g. Each remammg strand of the loose end must then
be taken in turn and bound tightly round the remainder of
the two parts of‘the wire similarly to the first strand, until all
the strands have been used. For signal wire, the number of
strands will be seven but the number may vary for stay wire.

16. The finished joint should have a neat appearance as .
shown in Appen dix A.

RUNNING LINE- JOINTS

" 11.  Joints in the wire run should always be made towards
the middle of a span and never so close to wire stakes that
there is any possibility of the joint fouling the pulleys.

1z. No two joints should come opposite each other in a
wire run and joints in. adjacent wires should be staggered to

prevent any possibility of one fouling another when a wire is
pulled. .

" 13. Running Line Joints should be made by laying the 4
two emds of wire alongside and parallel to each other for a :
sufficient distance to allow for the length of the joint and
leaving enough length over to cnable the strands of wire
to be bent by hand.

14. A strand is taken from one loose end and commencing
at the centre of the lap is tightly bound round the other wire
and the remaining strands, in a direction so as to close the
lay of the strands, for seven turns and then terminated.

15. The succeeding strands are then bound closely and
tightly round in the manner described for terminal joints.
When one end is completed the other is commenced and dealt
with in the same way, starting with a strand as near the
centre as possible.

16. Alternatively, if there is tension in the wires being
joined, after binding in the first strand on one side, the first
strand on the other side may next be taken, so as to keep
the two ends from slipping while the remaining strands are
dealt with. These may be taken in whatever order appears

. preferable.

17. - In either case the finished appearance of the joint
should be neat and in general as shown in Appendix B.

18. Another way of making this joint is by binding a
few turns of single strand wire temporarily round eacl loose
end, sufficiently far back to allow of manipulating the strands
in making off. Then the strands are opened fan-wise, except
for the two centre strands whicl are left straight. The two
ends are then brought together so that the two centre strands
are parallel with each other; the temporary bindings as
close together as possible and the radiating strands inter-
weaving one side with the other. Then starting with the two
paralle] strands, a joint is made as already described. The
finished joint will closely resemble that shown in Appendix B.

It is considered that this method gives slightly more
tensile strength than the other, but it may be left to individuaal
preférence and local circumstances to determine which method
is to be employed.

Reference A.C.E.(S) Conference Minute No. 31/40.
Authorised by Chicf Engineer. 26.6.46
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< dnsiTuclions. .. :

{Jj\ " GENERAL
4

.

h . In cases where a power supply is provxded,a DL -
Track Circuit should be fed from a Rectifier/Primary Cell

Standby type Track Feed set, the citcuit for whick is shown
in Appendix A. Co e oo

2. The track circuit is no from, the rectifier -
through a feed resistance, but o e of .power supply; +
the power-off relay releases and connetts the primary cell -
to the track circuit through a separate feed regist

RECTIRER -
| ¢z 3 .The, Rectifier referred to.in this inst
- wave copper-oxide type, fed from a variable—re-active trans:
.  former having secondary tap output voltage: ner
4 Those taps are désigned to enable the“hul output
- to,be obtained when the supply: voltage is within the limits
‘ ~of200/250 v T00/120 Vol R

8 The transforiier” 8§ provided with’
=™ magnetic shunt or leakage black to give a fi
C} than is obtained by the transformer taps,

6. The Rectifier is rated at-a maximum D.C. output’

of I amp. at either I.4 or 2.5 volts, and is known as the Style

RTO Rectifier and may be obtajned for nominaliinput volt- _

ages of 230.or 110, PR I SR AL
: . 7. The reverse resistance of the rectifier is too high to _
{ . - drain the primary cell or affect the track circuit.” The recti- LT
t ~ . fier is’ not therefore disconnected: on ‘power. failure, thus ™ ° -
- .avoiding ‘ah unnecessary ' disconnecfion when the power :
: . “supply is restored. - wae -




PRIMARY CELL . ., : ‘
8. The standby primary cell generally used with this

feed sct is known as the AD.238.N. type. This is a caustic- .

soda air-depoldrising " cell having a capacity of rso AH.
(Zinc Life). - . S B

9. The-initial voltage of the AD.238.N. cell is of the
order of 1.3 volts. . The cell should be renewed when the
voltage on Ioad drops to 0.95, but as the cell is only in-use
during periods of power failure, it may reasonably be expected
to have a life of several years.

POWER-OFF RELAY .

10. The Power-Off Relay usually consists of a double-
wound telephone type relay each winding of which is con-
niected in series with a half-wave rectifier so that the relay
is maintained during each half cycle by one winding.

11, The internal wiring of this type of .Power;O‘ff
Relay is shown in Appendix B. :

ADJUSTMENT -

12. The contact pressure on the de-emergised contact
‘is low and it is, therefore, important to observe that the
voltage drop across it when the primary. cell is in use is not
greater than 0.1 velt. : ‘ '

13. The adjustment should be made in ac¢cordance
with Technical Instruction No. C.1021. ‘ :

14. The track circuit should be set up with the Recti-

fier supplying the energy, after which the power supply
should be disconnected by withdrawing a-fuse and the track
circuit set up with-the primary cell supplying the energy.

15. Particular attention should be given to obtaining
the correct output voltage (on load) required for stable ad-
justment. - It should be noted that the rated voltage of the
rectifier is at maximum output current of 1 amp. The
track circuit feed end current will be considerably less than
1 amp and the rectifier voltage will therefore be higher than
the rated value. . . :

Reference: A.C.E. (8) Conference Minute No. 54/4gf
Authorised by Chief Engineer. 18.11.43.
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DESCR!PTION OF THE PRIMARY«-SEC IN
RELAY . COMBINATION "




SELL
-short arculted by a back cont
' current is reduced when the reiay

_up to a value ap
in the energlsed pos1t1on

7. The anary—»—Secondary"’-Relay Comb'
" designed on. this pnnc1p1e except that the curren
constant and flux. is altered.: nsist f__: twi

prov; e,the ﬂux'requrred to plck up
. other 'to provide the reduced flux req
" contacts closed:. The Secondary relay is the ontrol‘
is energised separately over a front contact on the trat
- This relay is fitted with solid copper sleeves at the army
end of the magnetic core to:delay its.operation, and has
changeover contacts, one. of which is'a‘‘ make-before-break
which closes the holding “eircuit of the track rela befo
opening the pick-up circuit. .

8. The circuit arrangements of a track-circuit etnplq
the Primary—Secondary cpmbination--is shown in Appendix

9. When the track cu*cmt is clear, the hold-up wmdm
only of the track relay is in circuit via the front contact of the'
make-before-breal contact of the control relay. A resistance. .
is included in this hold-up circuit to maintain the current the\_ .
same as under pick-up condmonst

10. When the track circuit is occupied, both relays dro
away but the shunt resistance is higher than with the ¢ :
ventional relay owing to the reduced voltage under hold-up™
conditions thus giving the increased shunting semsitivity

2

‘Is. ‘delayed ‘as mentioned above.
- “picks-up the hold-up coil only of the track relay is again
connected in circuit and the flux per amp reduced to the
_ hold—up.value._, E

._ﬁ.ADVA TAGES "OF THE PRIMARY-SECONDARY

oned above. The pick-up-coil of the track relay is now

_;connected In circuit through the back contact of the “ make~
-before-break ” contact. .

1Xi. When the.track circuit clea.rs the current flows

'.rthroug the pick-up-coil.of the track relay so that the flux

per amp. is increased to the pick-up value and the track relay
picks up.: - The control relay is now energised but its operation
When the control relay

Y COMBINATION.

main ‘purpose of using the anary—Seconddry
on for low ballast track circuits is to take advantage
rease in shunting sensitivity to increase the maximum

ballast  resistance at which the shunting effect will be

atist tory

13. Two further advantages are gained by the intro-

fdﬁctmn of a time delay during the pick-up. of the contro}

relay. The first is that momentary loss of shunt due to the

 rolling of Hght weight vehicles at speed does not cause the
. track cirenit to show

clear”’ momentarily. The second is
that short vehicles passing over a joint between two track

~circuits’ do not cause both track circuits to show clear
‘momentarily. With the conventional track circuit, this is
~due to the pick-up time being less than the drop-away time

so that the relay of the forward track circuit does not drop-
away until after the relay of the rear track circuit has picked
up, thus giving a short period during which the front contacts
of both relays are made. The time delay on the pick-up of
the control relay in the Primary—Secondary Combination
ensures that pick-up and drop-away times are of the same
order. .

STABLE ADIUSTMENT.

. 14. The principles of stable adjustment have been
adequately described in Technical Instruction No. C rozi.
In this case, the same principles apply, except that the working
range of ballast resistance is one ohm to infinity.

3




EFFECT OF RELAY LEAD_RES!STANCE

For ‘traCk circuits; having - minimim ballast re-
ces less than 2 ohms,’ the effect of relay lead resistance
appreciable.. ‘Relay” lead resistance obviously increases the
il volts for the same relayvolts, thus necessitating a lower
ged resistance for /the same minjimum ballast resistance.
When the track dries out to the maximum ballast resistance,
he shunt is less’ ovnng to the higher rail volts and may be
less than the penm551ble minimum of 0.5 ohm.

‘ 7. 'Careful"ju&gement is nece
naihcular track m:mt -and th _opp It
i

25 For the

fmaxunum perm1551ble relay lead resistance is found to be

‘ohms, - Up to a maximum of 15 yards of 7.029 may be
i ‘neghgﬂale resistance at the relay end.

arra.nge the eed-resmtance 80" tha

h th R 1 b 6.-: The relay Tead resistance may be determmed from
re51stance 0 m the Re ay VO

"ithe chart shown n Appendlx B.

-‘-'METHOD OF ADJUST!NG TRACK CIRCUIT.

27. The feed resistance required will vary according to
he ‘fype of feed set and relay lead resistance. The appro-
-priate” feed - resistances for the Primary—Secondary relay
. combmatwn are given in Appendix C.

greater - thar” for trac
. resistance of 2 ohfms.
" least 1.75 is required. -

C L 28 The feed end resistance should be determined from
the tables for the particular feed set with which the track
CerIIIt is equipped.

z0. For primary cell track circuits
amp—hours ca.ustm soda cells-in senes

21. For primary cell standby

150 amp-hours caustic soda cells in ‘series 291 "The method 1s best illustrated by the following
example [~ .
22. For rectifier-fed track-ci P

rectifiers rated at 1.4 volts T amp, inaxm; _Example_

volts T amp., maximum output are- suita

noted that &e former type has an output voltage gre Rectitier Primary Cell Track Feed Sef.

.75 on loads up to 0.8 amps which is higher than 15 hkely . Data —

be required. SRR e Ballast Resistance range —1 ohm to infinity ohms.
23. The internal resistance of the above mentmned Primary Cell volts =26 to 1.9 (2 cells in series).

rectifiers forms a portion of the feed end resistance. Inm the Rectifier rated volts ~ —r.4 volts (at 1 amp).

feed resistance calculation an allowance of 2.2 ohms and 1.3

Length of track circuit =800 yards
Length of Feed Leads =10 yards (7/.020) each lead.
Length of Relay Leadsmﬁgo yards (7/.0z29) each lead.

ohms has been made for the 1.4 voit and 2. 5 volt rectifiers
respectively.

5

num ballast resnstan(:e of 1 ohm, the




T 33 . If reference is made to the curves, it will be noted

L _that if the feed voltage is greater than the stipulated maximum
. of 2.6 volts, the D.A. shunt will become less than 0.5 ohm at

-some value of ballast resistance less than the upper limit of
he Workmg range. '

‘Procedure;

( ) From Appendlx
: Relay Jead:i R
- Combined fee

(3) Deduct feed lea resmtance asfollo

Combined feed resistancé==3.6 ohms.
Less feed lead resistance _.—:.'_0.1 ol * -

Y Sm11lar1y i the feed voltage falls below the stlpu—
o lated minimum of 1.9 volts, the relay volts will become less

than the pick-up'value at some value of ballast resistance
g greater than the lower limit of the working range.

. 35. Itis therefore 1rnportant to see that the cell voltage
is within the stipulated working limits and that rectifiers are
ad]usted to-the voltage given.

36 It. Wﬂl be found that the D.A. shunt will be different
nd. of the track circuit. When the total feed end
than ‘the total relay end resistance, the feed
> less than the relay end shimt and vice versq.

'ON WHICH THE ADJUSTMENT TABLES
HAVE BEEN COMPILED.

~ 37." The calculations have been based on the foH0w1ng
assumptxons —

(r) Minimum D.A. Shunt to be not less than 0.5 ohm.

(2) Ballast resistance range of track circuit to be 1 to
infinity ohms.
(3) Rail resistance less than ‘o.15 chm per xoco ft. (Two
- rails).

4) anary—-—Secondary Relay characteristics,
. Prlme.ry Relay —

Resistance - =3.85 chms.
Pick-up volts =0.252 volt.
" Drop-away volts =0.2195 volt.

Secondary Relay :(—
Resistance =422 ohms.
Maximum Pick-up Volis=—=6.9 volis
(1.88 secs. slow P.U.)
Mimimum Pick-up Volts=35.7 volts
{3.27 secs. slow P.U,}
Note.—The Secondary relay characteristics have no
bearing on the track circuit adjustment.

{6) Deduct feed lead resistanc
‘Combined feed resistance’
Less feed lead Iesista.nce :

Reqmred feed resistance |
' B settmg

{7) Set Rectxfler feed Re51sta.n e to 6 2 ohms

OPERATION OF THE TRACK CIRCUIT zFTER-‘.:
ADJUSTMENT. i

30. *In order that the opetation of. the track c1rcmt after -
a stabilised adjustment should be ciearly understood by .all
concerned, Appendix D has been compiled for the foregoing
example.

3I. In the appendix referred to Relay Volts and Drop-
away shunt resmtance have been plotted agamst Ballast
Resistance. ‘

32. It will be noticed that the track circuit wﬂl shunt
at a walue greater than 0.5 ohm within the limits of feed
voltage shown. For any feed voltage within these limits,
the Relay Volts and Drop-away shunt will vary w1th Ballast
Resistance in a similar manner. :

6 7




is unportant ype
constanit over the normal’ wor
forms a part of the feed end

If it is necessary to u
from that given, it is essential to!
.. internal voltage, and with constan 1

- the WOrk1ng Joad.- c e R

4T.
may. be different from. that given 1n'
determined afresh. A load char
rectifier should first be plotted;
internal voltage and internal res

range should be determined. Assumng the internal voltage

on one of the transformer taps is suitable, the procedure” f9r
calculating the new wvaluc of feed resistance is as shown in
the foHowing example :-—

Example. _ :
To calculate the value of feed resistance required, given
that an, alternative form of rectifier similar to the 2.5 volt
type {iie., having an effective internal voltage of 2.85) is to
be used.

R

ive Feed end Res:stance.

:Intemal resmtance of 2.5 VOlt
i : ‘==1.3 ohms.
mbined Feed qnd res;sta,nce, say; ' =3.2 ohms.

:té.'l effective feed end resistance =4.5 ohms.

,.Internal Res:stance of Alternatxve Rectlher. .

" Total effechve feed end resistance =4.5 ohms.
‘Less effective internal resistance of : -
© .. alternative rectifier {from load -, .

charactemstlc) say oo ,=1.g ohrns.

Combmed feed end re515tance © wiem2.6 ohms,

42 44 should be noted fhat the effectwe ‘nternal voltage

and resistance-of the rectifier must be determined from the

straight portion of the characteristic at the appropriate load
range and not from ‘an open-circuit test. “This will be evident -
from the form of the 1oad -characteristic. curve which rises

- steeply.towards: o load

CONCLUS!ON

43. In setting up the Track Circuit, partlcuiar attention
should-be given to obtaining the resistance of the feed leads

i Tas accurately as possible,

44. In cases where the Rectifier [Primary Cell Standby
feed set is used, the resistance of the de-energised contact on
the Power-Off Reiay is a possible cause of failure, and if the
voltage drop across it (when the Primary Cell is in use)

" exceeds 0.1 volt, the Relay should be changed.

45. Particular attention is also necessa.ry to sece that
the Rectifier is adjusted to the correct voltage.

46.  Although a stabilised adjustment will, if correctly
carried out, eliminate track circuit failures due’ to weather
conditions, drop shunt’ tests should be made at least once 3
month.

47. It is particularly important that the maximum
length of the track circuit and maximum relay lead resistance
should not, in any circumstances, be exceeded.

9
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- LNER. - - 0.1041.
Ghlef Engmeer s Dept ‘ SIGNALLING—

Techmcal Instructions. ELECTRICAL..

Signalling and Communications. D.C. Track Circuits.
R : ~ Standard method of
adjustment of high
voliage type,

A

GENERAL

In certam 10ca11t1es a h1gh resistance’ filin may ex1st
on the rmls under normal conditions. *Tn such cases, the low
voltage track circuits described in C.1o21 and C.1o31 will not
shunt- satisfactorily “because the rail voltage is insufficient

" tobreak down the film. The hlgh voltage type to be described

*7“infrequent traffic or rust due to brine from. fish':

‘must then be’ mstalled

g, The-f'ﬁim may be caused by sandmg, FUsE due to
s, In
_ the case of sanding, it should be ascertained whgther the
- trouble is ‘due to dry or steam sanding -and if-the former, the
* “matter. should. bereported. to. the District Superintendent’s
Office because in' such cases, the film is likelyto incraase to
- 'such an extent that even the high. voltage tra.c - circuit will
not: shunt satlsfa.ctonly . Co :

i.'3. : T‘ests have shown that a normal sand or rust filim has
a definite ‘breakdown voltage above which its resistarce is
reduced. . This voltage is in.the neighbourhood of 3 volts
and the high voltage track circuit has been designed to have
a rail voltage greater than this f:gute under normal ballast
umdltmns G iy : : : S

‘ 4 The high voltage D.C. ‘type is also suitable for the
long track cireuits required for smgle lines worked by direction
levers. ‘




DESCRIPTION OF THE HIGH VOLTAGE D.C. TRACK
CIRCUIT '

5. The standard high voltage D.C: track circuit consists
of a feed set having an output of not less than 5.5 volts with a
6 ohm fixed feed resistance, and a 2.5 chm track relay with
a Yo chm. variable series relay resistance.

6. The feed set should be of one of the following types 1

@) Two sets of six primary cells in parallel, used where
no power supply is available and the track circuit
is to be continuously fed.

(b) Onme set of six primary cells, used where no power
supply is available and the track circuit is to be
intermittently fed.

(¢) Rectifier /primary cell type in which a single set
of six primary cells acts as a standby to a rectifier-
fed track circuit and is brought into service when
a power failure occurs.

These feed scts are shown in the accompanying
Appendices A and B.

7. The primary cells are of the air-dcpolarising_ caustic
suula type, each having a capacity of 500 amp-hours (zinc life).

8. The Rectifier may be of cither the copper-oxide or
selenium cell type. It should be suitable for resistance loads
and be rated at 6 volts .5 amps. maximum output and internal
resistance not exceeding 1.5 ohms. .

9. The Power-Off " Relay is connected directly across
the power lines and its release, on a power failure, connects
the standby battery to the track circuit.

2

10. Owing to the high supply voltage, it has been found
that notmally a resistance of 6 ohms will be suitable for feed
sets for track circuits up to 1,200 yards in length. A fixed
resistance is therefore used, except where the feed resistance
exceeds 0.5 ohm.

11.  The track relay is the standard D.C. neutral 10 chm
type with coils connected in parallel to reduce its resistance
to 2.5 ohms.

12.  The effect of parallelling the coils is to halve the
cperating voltage and double the current. The ratic of
drop-away to pick-up voltage remains the same, viz. 709%,.

The relay operating {igures are thus altered as follows :—

o ohm Relay 2.5 ohm Relay

P.U. Volts 0.30 0.195
D.A. Volts 0.27 0.135
P.U. Amps. 0.030 0.078
DA Amps. 0.027 0.054

13. The 10 ohm series relay resistance has the effect of
increasing the operating voltages to 0.975 (pick-up) and
0.675 (drop-away) and the cffective relay end resistance to
12.5 ohms.

14.  The series relay resistance is variable so that relay
lead resistance may be compensated for by a suitable reduction.

ADJUSTMENT OF THE TRACK CIRCUIT

15. The feed resistance being tixed, the only adjustment
required in setting up the track circuit is to set the series
relay resistance to such a value as will give a total of 1o chms
in series with the relay.

16. The resistance of the relay leads may be readily de-
termined from the chart given in Appendix C and by deduction
from 10 will give the value to which the series resistance
should be set.



17. It is, of course, important that the output voltage .
of the battery and rectifier should be checked. *The battery

voltage should be within the limits of 5.7-to 8 volts (this is - :

based on an initial cell voltage of 1.3, falling to 0.g5).. The
rec‘ufler voltage (on Ioad) should be w1thm the same limits.

18. The feed lead resistance will not 'haVE any effect

on the adjustment unless it exceeds 0.5 ohm in which case a

standard variable resistance should be substituted for the

6 ohm fixed resistance. The actual feed lead resistance

should then be determined by the chart in Appendix C and

- subtracted from 6. The feed resistance should be set to the
resultant figure.

: - 19. The procedure in setting up the hlgh voltage tracl\
‘circuit is best illustrated by an e‘cample -y S
Data :—
Prlmary battery volts—8.t0'5.7 (6: celIs m sene%)
Lefigth of Track Circuit—8oo yards. .’ -
Length of Relay Leads—go yards {7/ 029) each lead
Length of Feed Leads—zxo0 yards (7/ 029) each lead. .

Procedure :~—~

1. From Appendix C.

Relay lead re51stance——1 o ohm.
© Feed . " — 0.1 ohm.

2. Deduct relay lead resistance from combmed relay
end resistance as follows :— : :
Combined relay end resistance—10.0 ohms.-

Less Relay lead resistance  ~--I.0 ohm:

Relay end resistance setting -—(j'.o ohms.

3. Set relay end resistance to 9.0 chms.

4. "As feed lead resistance is less than 0.5 ohm, the
6 ohm fixed feed resistance will be satisfactory.

4
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D.C. TRACK CIRCUITS.

HICH VOLTAGE TYPE
FOR INTERMITTENT OPERATION.

20. The operation of the track circnit used in the above
example is shown in Appendix I, which shows the effect of
varying Ballast Resistance on the Relay Volts and Drop-away
Shunt Resistance.

21. The method described above will give a stable
adjustment on any length of track circuif up to 1,200 yards,
provided the ballast resistance does not fall below 2 ohms.

INTERMITTENT OPERATION

2z. It will be realised that in raising the rail voltage,
the normal current drain through the ballast has been con-
siderably increased, and, in consequence, the high voltage
track circuit is expensive to operate.

23. In certain situations where it may not be nccessary
te provide an indication on the Signal Box diagram, e.g. long
track circuits on direction-lever operated single lines or isolated
track circuits replacing lock bars on switches. In such cases,
-a push butten or catch handle contact may be used to cnergise
the track, only at the time the lever lock is released. This
arrangement is shown in Appendix B. A relay may be used
for the same purpose wherce it is economical to do so.

CONCLUSION

24. In cascs where the Rectifier /Primary Batiery
standby feed set is used, the resistance of the de-energised
contact on the Power-Off Relay 1s a possible cause of failure,
and if the voltage drop across it (when the Primary Battery
is in use) exceeds 0.3 volt, the relay should be changed.

25. Although a stabilised adjustment will, if correctly

“carried out, eliminate track circuit failures due fo weather
_conditions, drop shunt tests should he made at least once a

month.




20. It is particularly important that the fixed .feed
resistance should not be used in cases where the feed lead
resistance exceeds 0.5 ohm. ' o

27. The maximum length of 1.200 yards is based on

screw chair fastenings. If through-bolted track is used, the
maximum permissible length of the track circuit may be as
low as 400 yards, except where insulated bolts are used, in
which case the Hmit may be 8co yards provided the insulations
are in good order.

Referenice : A.C.E. (S) Conference Note No. 27, 25.2.46.

Approved by Chief Engincer  10.4.46.
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L.N.ER. 0.1090.

Chief Engineer’s Dept. SIGNALLING-—
Technical Instructions. ELECTRICAL.
_Signalling and Communications. Track Circuits.

Track Circuit
Interrupter.

GENERAL

1. In track circuited areas, track circuit interrupters are
fitted at Trap or Catch Points in order to ensure that the
track circuit concerned will show “occupied ” should any-
thing be derailed at these points.

2. The position in which the Interrupter must be fixed
and the relative location of insulated rail joints is set out
below, according to the type of layout and its position relative
to the track circuit.

LOCATION OF INSULATED IOINTS

3. In order to cover the possibility of a breakdown of
the insulated joints, when nsed in connection with a track
circuit interrupter, all future installations must have the
insulated joints arranged in relation to the inierrupter as
shown in Appendix A.

4. Fivetypical examples of the location of the interrupter
and insulated joint are shown in Appendix A, together with
the necessary cable jumpers.

LOCATION OF INTERRUPTER

5. Particular attention iz drawn to the necessity of
locating the track circuit interrupter in proper reiation to
the running rail.



6. The interrapfer st never be pIaced so that there
is room for a vehicle to stand clear of the interrupter but fou?
of the running line, since a false clear might occur if the run-
aff ralIs were rusty

R Except for-D and E switches, the Interruapter must

be fixed between the 2P (R or L) and 3P (R or L} chairs,
_as shown for a typical case in' Appendix B. This instruction
applies to aII types of Trap Points.

8. In fhe case of D and E switches, when used as Trap (“'-*/
:Points, the interrupter mrust be fixed between the 4P (R or L)

and 5P (R or L) chairs for D switches and between the 7P

gR or I) and SP (R or L) cba_u's for E switches.

g “Inafl cases, the Insula.ted Joint, as shown in Appenduc
B, should be fitfed between the last P chair and the L chair ;
in the case of D and E switches, this will necessitate the
- switch rail being lengthened ar a closure rail used, as specified
on the Standard Permanent. Way Drawings.

Reference A.C.E. (S) Conference Minute No. 3146,
Authorised by Chief Engiricer. 26.6.46

Printed in Great Britain at the L.M.E.R. Company s Printing Warks, Stracford Market.
43357/6/46 250
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. . Ohjet Engineer's Dept. :
LR ;jTechmca.l Instructions, . . -
T Slgnallmg ami Commumcatmns.

SIGN ALLING

PER]QDIC CHANGING

‘1, Al rclays used for Slgnallmg purposes must be‘
forwarded to the Arca Workshops for perlodlca verhaul at. ..
5- yearly intervals. - S o

2. This instruction applies equally to searchhght signal
mechanisms, which may be regarded as 3- posﬁ;mr; relays_
for the purpose of overhaul

CHANGING (OTHER THAN PERIODIC)

3. In the event of any frregularity in the working of a
Relay, it must be changed immediately this is discovered and
forwarded to the Area Workshops with an explanatory mote.
The District Inspector concerned mmust also be advised. -

4. Should the drop-away value of a D.C. Track Relay
be found, on test, to be less than 6o per cent. of the pick-up
value, the relay must be taken out of service and sent to the
Area Workshops as stated in the preceding paragraph.

5. The Section Lineman is the person normally respon- -
sible fer changing a relay or Signal Mechanism, and he must
make all reasonable tests of the circuits involved, after the
change has been effected, to ensure that the wiring is still in
accordance with the diagram.

RECORD

6. Whenever a relay is installed or changed, the Relay
Record Number and details of the location must be noted
and sent to the Area Office on the card (Form No. E.453)
provided for that purpose,




7, -When'i Relays th
'should be ‘entered on the front page of f 1
Record cafd;with ¥He date of installation, in additi
record mentibriéd aﬁove v

elays must not be broken by anyone T
except the authorlsed person/s at the Area Workshop Y

g. Al relays suspected of being the cause of Falsé Clear
failures must be handled with great care, when being forwarded
for examination, in’order to minimise the chance of evidence:
(as to the cause of failure) being destroyed. An explanatory.
note should be sent with the relay/s. '

10. When forwarding relays to the Workshops, they
should be carefully packed, preferably in wooden boxes,-
so as to prevent damage (e.g., Stores boxes that are being
returned after delivery of Stores may be conveniently used,
for this purpose). '

II. \Vhenever relays are being returned to Stores or
otherwise moved over long distances, the tramport SCrew
must be used.

12 In the case of relays that have been subject to False
Clear failures dr where there are other exceptional circum-
stances, the relay should be returned to the Workshop by
hand. In such cases the instructions in paragraphs 1o and
11 with regard to packing and transport screws will net apply.

"CREDIT NOTES o -

13. The Credit Note accompanying any relay changed
under the above instructions should. be marked ** For
Overhaul.”

Reference A.C.E. (8) Conference Minute No. 31/46.
Authorised by Chief Enginesr. 266,46

Frinted in Greae Britain at the L.N.E.R, Company's Printing YWeorks, Stratford Markat
433516146 230



| G_ENERAL

Chiet Engineer's Dept. . ) _
Technical Instructions. ' Overhead Lines.

Signalling and Communications. Type of Wire Used
for Various Functions.

1. The type of line wire to be used for the v types of

' :_circmts having regard to the atmospheric: condltlons IS set
' out below. .

2. The chcnce of wire depends prlmarliy on transmlssmn

"-requirernents and the sizes shown are the minimum sizes
for the transmission standard required. An increase in size: -

may have to'be made to suit other condmons as showu in
the following paragraphs . : S

. DEFINITION

3. Main trunk lines and 1mportant telegraph circuits are

" those which are 100 miles or more in length. Other trun
lines and telegraph circuits are classified as Short Trunks
and less important telegraph circuits,

4. Bare oveihead copper wire is to be used as indicated
in the following-table -

- { Resist- | Break-
Type of Class of Wire for Locality- 1 ance | ing
Circuit : per mile ] Load
_ . Normal Exposed* Industrial 1] in chms |-in Ibs.
Main Trunks ..] HDC 200 | HDC 206 | HDC 200"} ~ - ol
R (B3 174) [ (BS. 174) [ (BS. 174} ] 45 | 645
Short  Trunks, HDC 150 - 50 490 .
“important [(B.S, 174) |Cd. Curso o 7.0 b 696
telegraph ccts | (B.S. 175) | HDC 200 45 645
and Train {B.S. 174) . :
Control cir- - .
cuits
Block ccts., | Cd.Cu 100 - IO\'5 479
SB. tele- ].(BS 175 | Cd.Curoo| - 105 479
phones, signal : {B.S. 175) | HDC 150 50 1 490 .
repeaters, (B.5. 174) :
telephone o '
extns., less
important
telegraphccts
- * Covers exposed situations in both coastal and inland
localities.

1 Includes routes over Locomotive Depots. .




8, Covered

(a) For Slgnal]mg Control Clrcmts 150 ‘b Cadr
Copper P.B.J. or zoolb HDC PBY.: -

(u) 3 x No, 8 (GSS 2 to B. S 183) steel jute covered.
-+ for heavy routes. = :

(m) For short dmtances. such as ]each spans, -
permissible ; to use e 150 lb or 200 Ib. PB:
wire.

Reference— A.C.E. (5) Com‘arence Note No, - 3—25.2. 46
Authorised by Chief E nginger—io 4 46.

LNER 6153/8/46 250




= Ii.'N.E.R.'

E _:,:f'I‘echmoal Instructions,
) :‘Slgnallmg and Gommumcatmns

A’“.:-G_ENERALJ'

~ . 1. The purpose of this mstru..

TRANSMISSI{)N :
Overhead 'Lines "

Ghief Engmeer 8 Departmept

i to describe a method_;
which = may . he used by Inspectors _eckmg the regulatmn '

of 11ne W1res

Correct reguIatmn of - wires s essentxal to dvoid
(a) excessive tension which increases chances of breakage
particularly in cold weather when the. wires are tightest -and
{b) - excessive slackness which *increases contact faults

partlcularly in hot weather when" sag or dip is greatest;

3. Correctncss of regulatmn is: ]udged by the amount of
sag or chp

‘4'. The factors whmh determine how much dlp should';
be allowed are :— - i

(a) Temperature
~(b) Span
(¢) Type of 3 wires.

Note.—The weight per mile of conductm has ‘ho eﬂect
on the dip allowable. For “the ' same ‘dip, the’
tension of a heavy wire is greater than that of a
light wire but the greater strength (owing to its
greater cross-sectional area) compensates for this.

5.. When more than one type of wire, ¢.g., copper and
cadmium-copper, exist on the same route, the dip has to be
adjusted to a compromise value. This is necessary because
of the differences of mechanical properties and rates of
expansion for temperature changes of different metals.




ed all Avires in any one span’ should
below) be adjusted to the same dip, but
iliat owing to the differences between

ppropriate dip according to
m:es mdependently adj usied

*to ‘I‘ablé A (3)

bottom of the bed, but if it has been impossible to avoid -
" P.B.]. wires among the bare wires, the whole of the bed
should be ad]usted to Table A (4).

9. Where PB j wires.  are ad]usted to. Table A (3),
bare common returns run mth the P B } 's can be ad]usted
“to the same d1p as the latter. =i . TR .

0. A table showmg the dlp. 'for?the most hkely con-

_sulted if pa,rtlculars are reqm:ed for conditions not covered
‘by this table. . _ - :

METHOD OF CHECKING D!P

1r. The foﬂomng method of checking dip, known as
the “ swinging ' * pendulum 7 method can be used as an
alternative to ]udgmg dip by sighting from arm level, or from
the ground. The method is only practlcable when the air
is comparatively still,

12. Swing the wire, so that it moves as a whole and not
in sections, by either of the following methods as convenient:—

(4) From arm level swing the wire by hand, being
careful to apply the impulses in time with the
natural time of the swing of the wire.

(3) From ground level the wire can be drawn aside
. at the centre of the span by means of a rod and
“then released.

differences. of. d1p -may.be notices le

’:- 7 When B wir arerununder bare wires, the bare

.dltlons Table A, is attached. Area office should be con-

8_ P B _}"= w:res“ wﬂl whenever possnble, be kept at the

J‘P‘- R‘“l: f"‘“v'": .

13. The amplitude of the swing should be such that at

least twenty distinct swings can be counted before the

movement dies out.

14. The time for twenty coni'piete swings is taken’as
accurately as possible, preferably by use of a stop watch.
If a stop watch is not available; a seconds hand watch should

. be used and a second person should take the time whilst
__the first counts the swings.

15. The amotint of dip can then be determmed by
reference to Table B. ,

16. TIf the time taken for twenty complete slm'ngs is less
than that shown for the correct dip (ascertained from Table A)
the wire is too tight and must be slackened and the dip again
checked. .

. I7. If the time taken for twenty complete swings is
more than that shown for the correct dip, the wire is too

- slack and must be tightened up and checked again,

8. The above procedure must.be repeated if necessary
until the correct time for twenty complete swings is obtained.

Reference — A.C.E. (8} Conference Minute No. 88/45.
Authorised by Chief Engineer 4-7-45.
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TABLE A

DIP IN INCHES

{1) i) (3)
Caopper only, § Cadminm- PBJ Copper 4)
Iron oniy, Copper and only, and Bare wire
Copper Copper bare copper | of any metal
and Iron or [ron common and PRJ
TEMPERATURE e I returns "‘ )
. Span. Span. Span.. | Span.’
- E 'Yds:-.: S Yds. Yds. Yds.
55 60|65|7° 55!60l65!70 55i6°[65!70 55’50155“0
Very cold [ : ;
(Approx. 20 °F)f 11! 13, TS5 i8] 81 g ‘ IT 12 18{ 21} 25 29| 15| 18| 20} 24
Cold ; .
(Approx. 40°F) [ 13! 15| 18{21] o | 10|12 . 14}21| 24} 28] 33] 1721|2428
Normal !
(Approx. 60°F) | 16 18;22 z5{ro| 12 I4i16 2412732 36f20]24|28133
Hot i 1‘ I E
Approx. 8o °I7) 19522 26 zof1zi14 76 198271371350 400241283339
Very Hot | : .
{Approx. 100°F)l 22 | 24| 30| 3514 16| 19} 22 31134 3914427132371 44
# When run with PBT wires.
- TABLE B
Time for Time for Tire for
20 camplete Dip. 20 complete Dip. 20 complete Dip.
swings. Swings. swings.
Seconds Inches Seconds Inches Seconds Inches
I3 5 23 16 32 33
T4 6 24 7} 34 35
16 7o) s | 35 37
16 8 26 ! 204 36 ‘ 40
17 0 27 | 22 37 42
18 10 28 | 24 38 45
19 1 29 ‘ 25% 39 l 47
20 12 30 l 27 40 ! 50
21 13 .3 E 20 41 52
22 4% 32 | 31 45 62

Printed in Great Britlan at the L.N.E.R, Company's Printing Works, Stratford Market

GL6B 10 45
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LN.ER. E. 1003

TRANSMISSION.
Chief Engineer’s Dept. Overhead Lines
Technical Instructions Relative Position of
Signalling and Communications Wires on Telegraph
Poles

1. The relative position of line wires on Telegraph
Pole Lines should be as follows, commencing from the top
arm or saddle position :(—

Blocks and Bells

Telephones

Telegraphs, including Teleprinters
Signalling Indicators

Signalling Controls

Power Supply

O Pl B

2. The power supply wires should be located at the out-
side positions of a separate pole arm, of such length that the
climbing space between the wires is not less than 3 ft. 6 in,
The arm carrying the power wires should be fixed 2 ft. o in.
from the arm above. If cither of these requirements cannot
be met, “ DANGER " plates must be fitted,

3. - In future works, the saddle position should not be
used. '

4. In planning circuit positions the following principals
should be observed as far as is practicable ;-

{i) Circuits should occupy uniform positions through-
out their length.

(ii) The longest circuits should be on the uppermost
armn of the group.

(iii) A circuit should be on the side of the pole from
which it branches off.

5. Telegraph and Block Bell circuits should not occupy
the same arm as Telephone circuits but, in other cases,
subject to the relative positions being maintained, there is
no objection to wires in different groups occupying the same
ArmL.

Reference :— A.C E. (5) Conference Minute No. 76 [43.
Authorised by Chief Engineer 18-11-43.

Frinted 1o Great Britain at the L.N.E.R.'Company’s Printing Warks, Stratford Markeg
1001,2/46 100



LNER. S E. 1021

TRANSMISSION
Chief Engineer’s Dept. Overhead Lines
Technical Instructions Earth Wiring of Poles
Signalling and Communications and Arms
GENERAL.

1. Poles should be fitted with earth wires, in the circum-
stances detailed below, and primarily for the purposes

-indicated :—

{@) To act as lightning conductors.

{i) On every #th pole on main lines,
{Preferably at transposition poles).

(i1) On all junction poles,

(ili) On all poles in exposed situations subject to
lightning.

(6) To minimise the effect of leakage from telegraph

circuits to other circuits.

On all poles carrying single wire telegraph circuits.
{Single needle or teleprinter).

METHOD OF FITTING.

2. The earth wire must be run straight down on the side
opposite to that on which the arms are fixed and clear of arm
bolt washers. _

3. It must project about 3 inches above the ridge of the
pole roof and bend so as to clear the roof.

4. At the butt end of the pole about 3 feet of the earth
wire must be formed into a flat spiral and secured by staples.

5. The wire to be used is 150-1b. H.D. Copper, sorviceable
second-hand wire if available.

6. The earth wire is to be stapled to the pole by 1 inch
brass staples, spaced about g inches apart from the ground
line to about 8 feet up ths pole, and about 2 feet apart
above that height.

7. H poles must have both sides earth wired.



POLES IN PROXIMITY TO H.T. OVERHEAD POWER
LINES. .. =

8. Earth wiring of poles near overhead power lines may 15010, H.0. COPPER .
involve risk of shock to men working on the poles.  This :
risk can be minimised by terminating the carth wire at a —L—_/ﬂgu

point one foot above ground level. When the earth wire is HEE
so terminated, the lowest staple should be fitted not less than @ . @ Lﬂ*"(‘ @ @
3 inches from the end of the wire. ' G,
A o
9. Instructions to modify the earthing, in the manner - = TELEPUONE ARM, i |/
described above, will normally be received from the Area Y, rw S

Office, where calculations have to be made to determine the
various effects of power lines adjacent and for parallel to the
Company'’s lines. If such instructions are not received and
there appears to be any possibility of a risk being incurred,
the attention of the Area Office should be drawn to the case
concerned.

EARTH WIRING OF ARMS.

10. Arms should be earth wired only when they carry
single wire telegraph circuits or are likely to carry such
circuits,

EARTH wIRES msgs'r BE KEPT ]

FREE FAOM CONTALT WITH ALl
METAL FiTTINGS,

W,

11. The wire to be used is 100 1b. H.D. Copper, service- g
able second-hand if available, and fixed by 4 inch brass
staples.

12. The wire must be passed round the arm between
each pair of insulators, and along the face of the arm, as shown

in Fig. 1.
13. The arm earth wire must be connected to the pole . e,
earth wire by a lead of too lb. copper wire, the joints at each Lo iv;

end of the lead being wrapped with binding wire and soldered.
’ POSTION OF EARTH WIRE
W BOTTOM  ARM 2 USED,

14. Contact between earth wires and metal fittings of
the pole, e.g., arm bolts, is undesirable and must be prevented : - BLAN B-B
by suitably bending the wire, sharp bends being avoided. Sr———

Reference :— A.C.E. (S) Conference Minutes No. 57 [45.
Authorised by Chief Engineer 7-6-45.

2 FIG. L.
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- reguolarly inspected and tcsted to_ensure the timel
rment of defective poles. . .

CE0L

Chief Ehgiﬁeer’s Dept. ) Transmxssmn.
Technical Instructions. Pole _Lme.
Signalling and Communications. Marking, Inspection

. : R, .. -ond Testing. -
'GENERAL

L Rt is important that teIegraph poles should be
-rep_!ace;. h

-3 To facilitate descﬁptldn and identification of such
poles. it is necessary that they- should all bear references

numbers. .

3. In order that the foregomg may bccome effecttve,._
the following instructions are‘te’be ca"ned out. '

MARKING

4. All telegraph poles are to be numbered in sequence
from, the mile posts, e.g., the sixteenth pol‘ beyond the
forty-second mile post will be numbered — .

oJoll
@.

The year of planting of the pole if known is to be:
indicated by the last two digits of the year, e.g., if the above
pole had been planted in 1931, the numhermg would be. 3

00
OJOR
@0




Inspectmns must be carried out by an Inspector or
-@ther respons1b1e member of the staff. Proper records should
‘be kept so that, in any one year, it will be known which poles
have to-be exposed and probed on the three-yearly basis.

. Any evidénce of decay is to be reported to the Area

: Ofﬁce quotmg the pole reference number(s). Where necessary,
immediate action must be taken to effect temporary repairs. .
- Permanent renewal will be proposed, as heretofore, in the
" Annual Telegraph Renewal Programme.

7 ‘
ine, then the Down suie route should have a sufﬁx AT
-added, after the sequence number in each case, e.g., if it were-
a.pole on the Down side and there were. aiso an Up s1de route,

8 The numbers'are to be made up by means of number-,
rails driven into the posts on the same side as ‘the arms, the. ... e
owest number to'be at a height of ten feet from the Butt. In o Authorised by Chief Engineer: 9.5.44
exceptional cases of very tall poles this height may be in-

creased to fifteen feet.

Reference: A.C.E. (Signalsy Conference Minute No. 85 44.

INSPECTION AND TESTING U &_ﬁ/

g. All telegraph poles must be. inspected annually.
After having been planted for ten years, they must be exposed
and probed to a depth of two feet below ground level and, there-
after, they must be exammed in th1s manner at three-yearly
intervals.

10. Aﬂ poles showing evidence of deca,y, at any time,
must be exposed and probed as above.

2.
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Chiet Engineer's Dept. - TRANSMISSION.

Technical Instructions., = Overhead Lines.

Signalling and Communications. ~  Pole Routes. Lo
S - - Inspection .and Testing

" Methods and Safety
Mensures. '

GENERAL | - |
1. The purpose of this instruction is to describe the -
methods to be employed in testing Telegraph Poles, etc,,

during inspections, It also describes the safety measures
1o be taken before any work is commenced on a pole. -

2. Poles must be examined and tested at the intervals

1aid down in instructions, in order that proper maintenance
_and renewal may be effected and the pole line kept in good

Tepair, -

3. It is extremely important that apole shouid ‘be safe
before work is undertaken-on it. Defective poles or fittings

may be the cause of serious accidents, -~ -

" INSPECTION

4. When an inspection is carried-out at any  time,
examination should be made not only of the Peles but also
of Arms, Spindles, Insulators, Steps, Stays, Stay Tighteners

_and Wires (including Earth Wires).




" enced ‘eye can; by careful” scrutmy
" corroded ‘sufficlently to “warrant ren_wa .

6. When. being inspected, poles must be sounded from_

ground level to as far as can be reached. If, when tapped
with a hammer, the pole gives out a hollow and dead sound,
then it will generally be found that there is internal decay

at that place, however good the outside appearance may. be L

‘A good pole will give a distinctive ringing sound.

7.
be used in' cases where it is necessary to conflrm the: hammer

" “The auger will gwe a more thorough test ‘and should

Lest it 'shghtlv upwards, should be made
cé 1nd1ca,’ced 'This will reveaI whether the pole .

a) :_'Ro;c” which cani be detected by the wood i)ormgs
+being .soft and powdery instead of hard and
lacklng n charactenst1c resinous smell. -

' A ) Hollow mtenor due to decay, indicated by the
o auger penetra.tmfr suddenly further mto the pole.

Tt ‘the" test bore shows that the pole is sound, the hole

2 should be ‘plugged with a piece of wood, shaped to su1t in
order to prevent mc1plent decay.

j8 - When it is suspected that the pole is decayed only

.at'or’near the surface, judicious usé may be made of the
spiked:enid of the inspection hammer. On no account should

the spike be used -to probe deeper than an inch or two. The
ole’ may be considerably weakened and premature decay
result, with consequently early renewal, through indiscriminate
and unnecessary use of the spike.

“When the butt. of a pole is exposed, as required by
tructmns for periodic inspection, the wood should be

B tested as descnbed above.

:'td‘. ‘When a pole is found to be defective it must be.

Jmarked with a circular patch of white paint about 3 ins. in

diameter, at a height of 4ft. above ground level and facing

o the Track.

SAFETY MEASURES

1I. When line wires are being dismantled, cut, or
recovered, from a pole which is stayed; steps must be taken to

, counteract the strain of the stay wires before the line wires

are cut.




13. When renewing stay wires, the new ones must be
f1xed befere the old ones are removed

NOTE

S o 14.; Attenﬁon 15 drawn 1o Engmeers Department
' Addltmnal Instructlons Nos ‘432, 436 and 438.

; . - Reference A.C.E. {5) C'qﬁfa;’mée Mmms :_'{I—)Ept::;_xi /45
v Authorised by Chief Engineer. 30.IL.45. -

4
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Chief Engineer's Dept. TRANSMISSION
Technical Instructions. Overhead Lines
Signalling and Communications, Pole Routes
Marking for Proposed
Renewal
GENERAL

1. In order to draw attention readily to Telegraph Poles
requiring renewal, all such poles must be marked in accordance
with the following instructions.

PROPOSED RENEWAL

2. Al poles proposed for renewal must be marked before
inspection, by painting a circular white patch about 3 inches
in diameter on the side facing the Track at a height of four
feet above ground level. .

RENEWAL AGREED

3. After inspection, if the renewal of the pole is agreed,
the white patch must be painted over with red so that the
white is obliterated.

4. The red paint should be of a distinctive light shade
so that it will be easily distinguished from the background
colour (e.g., vermillion).

RENEWAL NOT AGREED

‘5. Tf the renewal is not agreed, the white patch shoatd be
left on the pole in readiness for the following year’s proposals.
If necessary a re-touching of white paint should be applied
immediately before further inspection.

Reference A.C.E. (S) Conference Minute No. 13/40.
Authorised by Chief Engineer 10-4-40,

LNER 5264/7/46 250





