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Bach channel also hag an ipdependent recelver, consisiing
of a» RBead filter and an amplifier. The Reed £ilter is a band-
pass Tilter, which passes ouly the frecuency allocatad to the
perbicuiar channel and excludes 2ll others, and is connscled
with i1ts inout scross the line {sce flg.w.m.1~1). Its cutout
drives the amplifier, vhich gives a d.o. outpul voliage when
a signal is present at its input. This voltege can be used to
drive a relay, and it will therefore bé seen that the relay is
energised only vwhen a signal of the corrset {regquency is present
on the line. '

Thus, elosing of the contact in the control circuit of the
transmitier for a channel causes the velay driven by the
corresponding recailver to le FHCTHlS6d (v“aotlv ag if the circult
vas made througsh directly, with itz own vair of conductors). The
operation of any channel is completely independent of any other
chamiel on ithe game pair.
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Pig. 1.2.1 -~ 1: Typlcal Reed Syst

) From the above, it will be seen that the frequencies of
boith trangmitters and receivers depend uven the Reed filter.
So that many frequencies =t closs ngaelnﬂ ray be used, this
mrst have a hignly aceurate and highly ztable pass frequency.
The nzcessary aceuracy and sbability are obtainezd by using
mechanical resonance, on the tuning-foric princinlie, to tune it.
(The filter is described in detail in szetion 2.2 below). Itv
selectivity is such that the syvstem can bz operated with frequ

"l

neies
at a spacing of 4H=z or less, so that 2 very large nunber of ch.n Gls
can be gccomodated in a small range of frequencies.

s [’l

The ranze of acltual freousncies used is determined by the
mechanical charscteristics of the Reed filter, and is normally
between 3J00Hz and 1 kHz. The freguencies are chosen within
this rangze in such 2 way as tominimize effects dus o intermodulestion
baotwesn channolo, and to externzl inberierencs from H0Hz wmains, For
fail-gafe purposes, 51 frecuencies betwesn 393Uz and E8T7Hz arp
normally used, and 14 additional frecuencies are also avallmule in the
same range Tor non-fail-safe purposes.



1.2.3 For operation over long distances, amplification of
the signals is required at intermediate poinfs. This is
provided by means of the Rsed line amplifier, described
in section 2 below. The spacing betwesn amplifiers is
determined by the attemuation caused by the type of calle
used; when the system is operated over standard signalling
cable, il can be up to 4km. Large groups of transmitters
or recelivers at a location alsoc load the line heavily, and
the line amplifier is used in this case also, 1o prevent
loss of signal level.

Interfersnce from 50Hz power lines and other scurces
can give rise to large currents flowing in the Reed line,
and o prevent these currents being transmiited zlong the
full length of the line, it is often desirable to sectiona~
lise it, either by means of the line amplifier, or by means
of the Reed line isolating transformer if no amplification
is required.

Provided, then, that amplifiers are provided at suitable
intervals along the line, and that the line is sectionalised
as may be necessary, Type RR Reed systems can be operated
over virtually unlimited distances. Vhere many pairs in g
multicore cable carry Reed signals, crosstalk between pailrs
may become significant over large distances, and can be
minimised Ly regular transposition or twisting of the indi-
vidual pairs, and by careful selection of the cores used.

1.2.4 The Type RR system, tﬂerefore, offers great flexibility
of application. It can be operated over long distances, and
individual signals can be connecied inic or out of the line
at any point along its length -- not merely at the ends of
the line. The system is designed so that units assoclated
with individual chamels can be remcved, for repair, etc.,
without affecting the operation of other channels on the
same palir, and this gives it'a conziderable advantage over
time~division multiplex and other electronic systems, in which
failure of a single unit often causes failure of the entire
systemn,



1.3 Glossary of terms

The following expressions are used in this manual with
particular meanings in commecticn with type RR equipment.

CHANNEL -~ A path for the ftransmission of
a single item of information (e.g.
a control, or an indication).

CORE - An individual Conductor in a cable

DUPLEX

¢

Two-way

FREQUENCY~-DIVISION
WITIPEEX - A multiplex arrangement in which
chamnels are separated by being
allocated signals of different frequencies

i

LINE, LINE-PAIR A pair of electrical conductors used

for the transmission of signals

MULTIPLEX - An arrangement for carrying many
chamels on a single line

REED - A mochanically-vibrating element,

having resonant properties which are
imparted Yo an aggociated electrical
circuit

SECTIOVALISATION - Splitting of the line into isolated lengths,
connected together only by transformers

SIMPLEX - One-way ¢

SYSTEM - A1l those chamnels carried in one line-
pair, or all the equipment associated
with them.
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2.1 GEITTRAT,

e 1

2,1.1 Fhyveical congiruction of uniha

LEL-Generel Sienzl tyope RR Roed equivment ds designed to
confors physically with other siasndard rszi girnalling equin-
ment, Troansmitiors, vecaivers and tranermitter reveaters ave
desimed to be mounted on standard miuvisiurs plug-boards, and
oecupy hhe same opace as g relay, excspt only thet azch unit ia
deepsr than 2 relay (the dimensions are 5,41 in x 5.50 in x 2.19 in,
so bhat the unit projects 0.58 in below $he plug-board). Oiher
units ave designed to be mountad directly on racks, in the space
requized for ons or more plug-bonrds {az described in the appropriste
sections following). The equipment is therefors suitable for
wounting in relay rocms and location cupboards of standard desian.

2.1.2 Anbient conditions

Al Rsed eculrmant iz des 1gnﬁd to operets in aubient tempe-
atures over ths range -20°C %o 55 C over thae full range of
hemidity, and in corvosive ~Lmospheres. Capbonrds and relay
rooms housing Reed equipment should be ventilated, as all units,
and especially pover supplies and lipe amplifiers, generate a
smwall amount of heat. ‘

Unite which are specifically stated to ba Lronlcqllg@d can
be oﬂﬂr\ted over an exiendad temparanture vange, from -20°C to
EA |
75 C and are treated to prevent fungus provwlh and corrosion
undur tropical conditions.

2.1.3 The line

The type RR Reed svstem can be operated over any nair of
conductors, and does not require a matched or Lalanced trans-
misgion line. airg of ecores in standerd rallvav gipnalling
cable, and vpairs of conductors on an overhead vole route, are
both suitable for carrying Reed signzls., The resistance of the
conductors determines the atteruation of the ®isznal, and hence
the spncings at which line amplifiers are necessary. Transvosed
or twisted pairs ean be usad to reduce crossialk effects between
pairs in the cable or on the same route {sce part 3), and section-
alisation ecan be emploved to reduce interlerence effects (zee
section 2.8).

2.1.4 Prequencies

Fifty-three frecuencies, of which two are used as universal
gpares, are used Tor vital funﬁtlonu, and twelwve others are
available for non-vital functions; a list of the frequencies used
is given in section 5.2. FEach Irequency is allocated a2 chaunel
mumber, for ease of reference; for example, 2 frecuency of 879.5Hz
is channel fl.
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THE HERD RITHER

The Reed filter is the basig of the Tvao R? system, beling vaed
Lo determive the ovpcrating freguencies of hoth tronsmitiors and

receivers thronghout fthe sysénw It in a band-wvass £3lter, with
an eveanbionally sboble and v _deC[lﬂud mass freguency determined
By machanical reson: m,,, o ilc tumnrvdo“ s opeinciple. It iz
desined so that it ig impossibiz for it to resvond o any
frequency other than Lhﬂt to which it vias Lunﬁd duzing manulaehure
under any reasonable fault conditions. Thig is the basic fall-sale
feature of the gystem.

o

The [ilter containg a peir of tuned reeds, Bach is 2 short baz
of a special alley, eclawped at one end and shaped oo am to vibrate
at a specific froguency, which is seb during manulacture by
edjusting tho thiclmess near the clamping peint. Tt is placed so
that it lics aleng the axis of a coil, with it free end bhelwesn

¥
The poles of 2 parianent magnet, as chowm schemntically belovw:

clan \5 T z,ruﬂfgnaﬂﬁ
)

Pig., 2.2-1: Basic Resd.

If & current flovs in the coil; it magnetises the reed, wvhich is
therefore disviaced by the isld of the oo Y amat, by an

amount depending on its mechanieal stiffness the cirvrent la
made to vary riﬂugonnml}v, the reed will oseillate in the i

At mopt freouencies, the cmplitude of ithis oseillation is

but 3€ the Trasuency of the current flozing in the coil is
SR the choumnog of free mecharical vibration of the reszd,
the ﬁwnjl‘uaﬁ bacomzs laree., Aliemnatively, if the susemblv is
vibrated wﬁchnn1017?y, the reed will osmcillate bvetwzon the noles

of the magnet, causing a voltzpa to zppzar batwesn the terminzls

of the coil, This volitapge »ill be smsll unless the frequency of
thﬂ lrpre ased vibration is the =zame 23 the rogonsnt freouency
tho reed, iu which caze it vill becone much larrer (by a Tactor

of “uvpﬂoliuuﬁvﬂﬂ in practics),

The complete Read filter consists of wo of thesz reed agserhilied
tuned to the same frequency, fostenad together. The clamp Tor the
reed dzkes the Torm of a brass block, en vhich the coi) and the
periansnt mognet ave nounted. .In the connle 1 y the mountine
blocks of the tro zssoempliics Jjeinzd by a wigid connecting
plate, and the whola ig ”uu;ﬂnd=¢ in ite ecsmse on rosili

innt wmountings



2:263

2.2.4

conte

The complete arrsngement isg as shoun:

{1, vesilient supborts
[
R . ]

Fig. 2.2-2 Complete Assembly of Reed
Filtter.

It will be geen that the unit has two pairse of terminsls, one
pair for cach reed coll.

Suppose now thaet an a.c. current flows in coil 1. If its

froguency is the same as that of the reeds, then veed 1 will

he excited to vibrate with larze amplitude, Since the whole
assembly is rigid and suspended on resilient mounting, the
vibration will be acoustically coupled through to reed 2, vhich
will vibrate in symoathy, sinee it is tuned to the same Trequency.
This in turn will cause a larvge voltage to appear beitween the
terminals of coil 2. If the frequency of the current in coil 1

is not in tune with the reeds, the vibration counled from one

reed to the other will be amall, and the voliage produced acroos
coil 2 will Ve corresnondingly small. %The device can therafore

he seen to act as a band-pass filter 3 only signals having the
frequency to which the reeds have been tuned are coupled through
from coil 1 to coil 2. Typical fipgures for en actual Reed filter
are as Tollowa 3 for an input of 1.0V across the terminals of ceil
1y the outrt voltage across coil 2 would he 400mV {on-tune) or
about ImvV (offmtune), The hand-width is very‘harrow (tynically 0.6
+o O0.9He between half-power points).

The frequency of freec vibration of a reed is determirad by its
physiecal characteristicsy in particular, by the thickiess of the
neck near the clamning noint, and by the proneriies of the material
used. Faults which cause the frequency of a reed to alter, while
allowing it to continue vibrating, can thus only arise as a result
of mechanical damare to the read and are therefore rares. However,
if one reed in a filter was so affected, the ftwo reeds in the filter
would now have different resonant fraquenciesg, and the input would
no longer be coupled through $o the outpul, Only if fthe frequencies
of both reeds shifted by exactly the same amount could the filter
resvond to a frocuency other than that to which it vas originally
tuned, and the probability of ihis occuring is clearly very small.

The Reed filter iz thus a fail-safe device in that, under any
reasonable fault conditions, it will not regpond to a2 frequency
other than that to vhich it was originally tuned. Any fault which
does occur will indiecate its presence by causing s decrease in,

or loss of, oulpul voltage.

L W
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ieal confipuratiom, the Reed Filter occcuniecs z paita
Together with the approprints amp N
als] top of it, it a ecomplete unit which nlugs Jnfo a
ministure pelay vhug-board (ree the following anﬁunonﬁ
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conaneted to the input coll, and the vear pair to Lha ocutput coil.

The fil

Lhera uged Ffor transmitiers ave & Mferent from thogo used

for reccivers, becsuze of differences in the Tine tuning of the

roe( -'?U
N vice
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Trangmitter Tiltero must not be used with »eceiver amplifiers,
VRrna .

fter snd receiver filters {and zlsa amdlitiers) are

T
distinguished by the colours of their labols, thns

blue Tabel -~ Aravsmitter

vellor label - recaiver,
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2a3.2

The inals on the unit are

actly lhe some war an mindature

con the plug-bowed
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vith an ocubpub rzaistor of 24 ohm or 33 olm,
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cirouit of the commlatn
of the Heed filiex :

Livee. L & sienal of the {r
tuned io oresent on the line
thilsg i amplified ond rectbid
an onbnut =14 18V d.c., which
astandnyd r-x?www ai

its ovn vlup-bospd. Tenrl
the aporopriate siznn T is 34 ;
the fail-safe cha .t“r‘wtldu of tho
santion by ether s lg, even undar

piver in shovn in fip.2.4 - 1.

ohion 7.0) is connyoled noroos

ercy to whieh A is

a0 volines g oat i outh

the rec anplifier to glve
to drive a folle sy yelay of
gacbion ?.5} ieh cccunles

v oiw only energined whan

ii:mE "nﬂ3 because of

thﬂr spurious enersi-
11t1on iz imposzgible.

The inout

N
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Since rectivers are connectsd in parallel with the line, LhOf
can, like transmittcers, be removed Trom he gystem withoul alll
the eperetion of other channels in fhe sase systen.

Receiver filters avd anpiiliers
of wellew labzls from the correspond
have biue labels.

. -
S EACe DY m2ans

wimd tter units, which
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Llectrical characteristics

There are two types of receiver amplifier in current use,
differing in sensitivity, and in the commections to their
terminals. They are designated bypes RR2002 and RR2003 3
the former is distinguished by o silver case, end the latter
Ly a black case. & sulfix T after the type nurber, e.g.,
RR/2002/1', indicates that the unit is tropicalised.

The comections to the wnits are as follows:

ER_2002 * RR 2003

Input from line Ad M
D4 D4

Output to velay (-1--% D1 b1 '
- A A1
D.C. power supply E+§ Iz 3
. - A3 | 42
Connections to imma- - A3
isation unit (see below) - 2

It will be seen that provision iz made in the case of type

ER2003 for the use of an immunisation unit. This device gives
protection against the effects of interference from H0Hz a.c.
traction currents, and is generally required for vital sysiems

in a.c. alectrified ayeas 3 it 1a deseribed in seetion 2.10.
Vhere immmisation Units arc not usod, a link is required-between
terminals A3 and 12 on a plug-board for type RR200G3.

The d.c. supply voltage required in beth cases is 12V d.c.
nominal, the permissible limits being 12.0 to 13,5V, The
uaits drav 100mA ( whén energised and driving a rolay).

The signal levels at the input terminals required for pick-
up and dropavay of the relay are as follows ( figures measured
at a d.c. supply veltage of 12.0V):

BR 2002+ R 2003 '
dropavay ( minioum) 63V 11omV '
pick-up (maximm ) 95y . 165uv

The input impedance of a receiver (with gither type of anplifier)
is the impedance of the input coil o the Reed filter. Off-tune,
it is equivalent to & resistance of 360 ohm and an inductance

of 400mH in series. Near the filter frequency, it has a megitude
of 750)ohm, and indeterminate phase (the figurves quoted are typical
values).

Contacts of other relays which ere for proving, and are normally
closed vhen the receiver is enerpgised, may be connected in the
output cirveuit. However, to avoid damage to the amplifier
electonics, it should not normally be ressible Tor the ocutput
circuit te be open when the receiver is energised.
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PER RIED POTLOVER MELAY

The meed raesiver opsrates a reed Follewing relay whose
consncts can be usad in the clrenits of the aigmalling
function onerated by the teed channel. The relay used

AGS typa 2452411 (n“ squivalent typa 32IT10), and is a
fully {ail safe sipgnalling reley to ths requivements of
the BROW svicifications excent that it has 68 38 contacts
and a coil vhoze input impedance is designed to match the
raed rocesiver ocutmib. “

RO OTIR type of relay should be used for vital reed

] TETH O .

Thiz relay hag a d.c. onerating value of 5.0 volts
maxirmom and a dec. release valus of 5.7 volis miniman.
Fote that the output {from a 1veed receiver is not pure
dece an it i not full-wave rectified snd meter readings
nay he mislsadinge.

The relay is fitted with D3B non-interchangeabi 111. ning
Yo zode 133, and is used h)Ch L00 plughonrd

The arrongement of coil conmections and contacis is as
folloviae

;'\:}-.—-

\

r
At

i“‘{"’s
W

R |- - | R2
R | - - | R4




2.6

2.6.1

2.6.2

P TRAESHTITER RuPaaTin D

Deseription

In centralised interlockings and other large installatlons,
controls are transmiited Trom the rela{ roo over many diflerent
systems (i.e., in meny different pairs) from the one point, and
the same Heed frequencies are used over and over agaein in ths
various systems. In order to ecopnomise in trancmitiers at such
an installation, the transumitter repeater vnit is ussd; it is
driven by the trensmitter dirvectly, snd provides three asparate
isolzted switehed outpute, a2t the trensmitier frequency, which
can be used for three sepavate gysbems. Since one transmitlen
can drive up to seven repeater units, 1t will e seen that up to
twenty—one asystems cen be fed from a single sed of lronsmiltters,
one for each frequency.

The outputs from the t.r.u. are syitehed by exbernal contects,
such ze relaye or switches, and each oulpuit iz connected across &
resistor of 24 ohm or 323 olm connected in series with the particulaor
system which i% fesds, in exectly the game way as a frznosmitler
output, (“hen a transmitier is used with a repealer unit, it is
made Lo transmit conitinucusly by comecting terminals A2 and D2,
and A4 and D4, with permonent links), The oubputs are completely
isolated from each other, sp that there is ne possibility of
unwanted connections bhelween systems, or of interference from
one system to another.

The unit plugs into a IRB standard miniature plug-board
]. ) & [ 3

and is the same size as a miniature reley. It iz distinguished
by green labels.

Flectrical characteristics

A disgram of the circuit of the unii is given in {ig.2.6. - 1,
it requires a smoothed and stabilised d.c. supply a2t 12V, connected
between terminals B3 (positive) and A3, and draws 150m4.

The inpud From the transmitter is commscled between Al and
A2. The tree oulputs appear between terminals A7 - A8, BT - BB
end C7 - C8, and they are swifched by counecting contzeis between
L4 ~ A6, B4 - EBG6 and C4 - C6 respectively. As shated above, a
24 ohm or 33 ohm 1 W metal oxide resistor is connected externally
across each outputb.

The gain of the unit from its input to each output is 1,
go that the signal levels at its outputs are the same as the
output level for a tronsmitter (zee seckion 2.3.2)
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THE LEHE siVDIPTER,

For treansmizasion over Jﬁﬂr digtancos, ampliiil
rasuired o Iotariaecd

i

into to comnter-rs
The

-nnation

cavgad by

peans of

a £
1da
1=t

]
k]
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=

Liee v, of 5‘ uhown
in fipg, 2.7.1. Th irvectional amulLllﬂr with nagative
Teadbacl which cen to met the voltoge gain. An

outline of the unlt is shoun in sectlon 5.2

L]

The wnit is dozigned bo be wounted on racks or in curboprds
and nceounies the amoee rosuired Tor Lfeouy stondnyd nl

oI VAR R L

boardn, {T fine dds oon bullt-in rectld roansl omocothing cirvould,
and reaun Tan .0, nover auvnly ot G4-00Y ras., vldel can he

chlained
surmly branad

TIOV 2,0,

ns hw pannes of the Pead ldine fAwnliiier
mﬂf(hﬁ@;

BO2I0 ),

£11 the external connsctlionz bo bthe amnlifinr, torether with
the 1ink that sets the zrin, arve made to 2 comb o Z0A
tarminals on it, vhich ettsches to the
1-

Phnelf and meles contact with them. TF the amnliiisze should feil
t

"oy s .
Al rlon

for any re-con, 6 cun thus be replaced vithout altering the
connzetiong bo the comb, vhich ecan be disconnected intact fron
the amplilicT,

The innut terminals to the amplifier are terminels 2 and 6.
The incoming line is comected to terminals 1 and 6 on the contuct
corth, and eithsr o link or a resisltor 1s connached hetween
tepminels 1 oond 2 on the comb.,  The valuae of the resinior can bs

selectad, so as o zive fine conbtrol over the siegnsl level at
e ouuput from the amolilier.

The output anveers betvehn terminalszs T and 9, and the pover
sunply (24V 2. (o) in conﬁﬁgtﬂﬁ Lotvraen terminale 10 and Tl.  The
Teadhacl comacilion iz mnde throush a e terainal 6
and one ol the ?mvﬁanals 8, 4 and 3, and can b adjusted, so ag
to give coarse control over the voltage goin, as Lollovs:

link:

Lirds betvesn terminals % feadbaeol Veltape gain  dnvut registance

N
i

100; 1.0 1300 ohm *
Té7 1e35 1150 chm *
505 1.9 OC0 ohm #

S Gh
i
(BN

¥ fyplcal values.



The pain and
within the Resd :
i congiderably rnlun(.? mo blat the -Lf ; v shunbs
and does now nropsast A bhe sy
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EEH

He cureo:
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Tha oubtmd lemedance ol ih is tynieadly 20 obm, both

at Reed freoquencien and at RO

Sineas the applificr conialng {drensformers in both ioruat
and ouivut cirveuits (soe i fig.o.7- J) 1t sectionalices bhe
Yins wvhere it is Jn'muM teelating the gaetion comngotzd to
ite dnput Trom thos Poﬂnvbuﬁﬂ to dbts outzat for dec. and sunge
currant (7T sectionslication iz vequired vithout snnlification,
the igolating transiov in seebion 2.0 balow, may
he usted Tor thig rurnos

g tezeribed

2 insgend)p

Hovever, it vaanes 50 Mo cuzeentg, through vith & gain
sduced Lo about half ite valve ot Read frecuencize. Te block
thase currents, and nrevent hasvy 50 ffn currents {rom sotarating
inmt and outrut trenafovmers, additional filters may be
required (see section 2.10),
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2.8 THE LINE ISOLATING TRAVNSIFORMER

2.8.1 Sectionalising the Line

In gystems operating over long distances it is usually
necessary to divide the line into isoleied sections. This
sectionalisation is achieved in the itype HR system by means
of the line isolating transformer type RRB200, which permits
the passage of the Reed signals along the system but blocks
dec. currents and surges, and attenuates 50Hz currents due
to interference from mains or a.c. iraction supplies. Ii
should be noted that the line amplifier (see section 2.7) also
acts as a scciionalising device. Thus, in typical system
vhere line amplifiers are required every 4lkm and the line is
to be divided inio 2km sections (for example), amplifiers and
isolating transformers would be alternated, as shown in fig. 208-13

“Toe e 2 km 2 ke

noa

| 2 i{ Y

[~ @ WWDM <

L~
2 kwm 2 kwm

Fig. 2.8~1: Sectionalisation of a typical systew.

2.8.2 IBlectrical Characteristics

The line isolating transformer is attached to a plate
which enables it to be mounted in the space occupied by a standard
miniature plug-board in a relay-roowm or cupboard.



ef)a., ('ﬁn'”‘uo>

Giae berminals,. iu the form of 284 studs, murbered T1 - T2 and
t1 ~ 4, ars c'.ri.mpﬁ:r_’: on bhe Tront of the trenafeormsr. L1 and 92
are cormecied bo the vl rowinding, and are used Tor the section
of line coming fromth ittar end of the oyobem: t1 - 44 are
connected to the seco v vinding and uvsed for the receiver end seation
of the lire. The durns rnbies betveen the various secondary tans and
the vrimapy wvinding ave as follows:

Secondary terminals Turng

t1
t1l - 13
Ll

Sl el

Mhe tang are used to give an increase in signal level, bo countaract
{

c.‘.)
the attermntion ﬁue ta the vesistonce of Lhe line. %he amount of voltope
gain thzt con be obbained in this vy s Limited by the fact that, as the

burite ratio is inerensed, so the line immedance looking into inte the
transformer peimary winding decreanes, and it is usually neceszary o us
line amplifiers at intervals to mointain the nisnal level along the sysbem,
as degeribad in section 2 ? ? "

ety

The primary inductance is 70 mil. At 50 Ho, this econslitutes o low
impzdance connscbed across the line, and the lransformer therefore
attermates 50 He sipnzls on the line by shunting them.




REED POVER BUPPLIES

Dageripbion

Reed transmitiers and receivers, and also bransmitter repeaters,
requirs d.c. power supplies at 12V. Thogs ave generated from
110V a.c. wains by Reed pover supply units, These are svailable
in two curyent ratings. Line amplifiers normally derive their
pover supplies from the line amplifier supply transformer

(see section 2.7.1), which alzo works from 110V z.c. mains.

The only extemal supplies to cupboards and relay rooms required
for Reed equipment, therefore, are 110V mains supplies.

The sipgnal levels al the outpuls of transmitlers and receivers
increase if the power supply voltage is increased. 1t ig
therefore egsential to the integrity of the system that the
output volfage from the d.c. power supplizs should not be

able {0 increase even under fault conditions, and also that
the level of ripple voltage on the de.c. outwat should not

be able to increasa, These requirsments are wet by an arrangement
consiating of a 110/]2V constant-voltage transformer, whoss
output is rechtified by a bridge rechtificr of silicon dicdes,
and smoothed by larpe elesctrolylic capncitors connected across
the d.c. output. The smoothing capacitors are Tour-terminal
devicas, connscied in such a way that, i & capacitor became
discomnzctad from the supply, then the ouiput circult would

be broken. This ensures that, even under fault conditions,

it is impossible for an oubput to appear with 100: a.c. ripple
supsrimposed en it. The complete arrangsment, for both types
of dec. supply, is as shown in fig. 2.9.-1 :

+

2V

e

Fige 2.9.~1: Circuit of Reed pover supply.

The two types of d.c. supply pgive maximum currents of
600ms and 54, at 12V d.c., respactively, and are used
’ 7 Y3
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according to the powsr requirements al each location. VWhers
there in equipment belongiig to several systems at a location,
a separate supply uwnit must be provided Tor sach systen, so
that ltransmitbers and receivera belonging to different systems
are never Ted from the same gupply wnit.

Blectrical Chavacteristics

The two types of d.c. supply are designated RR9120 (600mA)
and RRO130 (54) respectively. They have the following
characteristics when fed from 110V mains

Lype RR9120 RR9130
ull load current 600mA BA
liax. riprle at full S .
load (pealk to peal) 300mY To0sY
Permiszsible range 12,0~13.5 12.0-13.5

of output voltage
The supply voltage should lie between 95V and 125V vms.

The unite are desigrned to be mounted directly on relay
room or location cupboard racks, in the same way as
standard ministure plug-boards. The HRYIZ0 reguires
the same space as one plug-board, and the RR9130 the
same space as thres.



2,10  A.C, TVINISATION

In railwey territory where there are 900z a.c. traction
power supnlies, and in arveas vhere lines carrying Reed systemns
pass near power transnission lines, 1t is possible for large
S50Hs currvents to be induced in the Reed lines, espacielly under
fault conditions. ¥hen such currents pass through the input
windings of Reed receivers and line amplificrs, they can cause
the windings to saburate magnetically, and, wnder such conditions,
the composite Reed &igal, containing ss if does many frequencies
at close spzoing, can penerate intermodulation products and give
rise to sirmnls abt spurious frequencies., In a frequencr-division
multiplez system this is clearly incompziible with safe opsration
of vital circuits,

Fuses are therefore provided in the input and outpui circuits
of the line amplifier, of such a rating that they will rupturve ai
a currcnt level below that at which the circuits saturate. For the
receiver an immunisation unit is used, consisting of a Tilier,
which iz a series inductor and capacitor, iogether with a fuse
which will rupiure before the industor saturates. Two fypes of
unit are required to cover the entire range of Reed frequencies;
they are as Tollows:

EARIY

type RR 8510 ~ colour code GREIN - use with chamels
1 - £33, £71, £86 - 92,

type RR 0520 ~ colour code BRIWY ~ use with chamnels
f32 - 751, £72, £61 -~ 185,

The whole body of the unit is, minted in the code colowe: An
immunisation unit rust not be used with a recaiver ol & frequency
for which it is not intended., For small systems, where the full
range of frequencies iz not used and the use of two types of unit
is not justifTied, a third bype can be used instead, covering the
niddle band of frequencies:

type RR 8530 ~ colour code WHITE - use wilh channsls

F17 - T44 and T84 - 86,

One immunisation unit czn be used in the inpult 1o a group of up 4o
Tive recaivers, providinge they are all in the right frequency range,
The unit has a cylindrical case, 1iin dizmeler znd iiin long, and is
desisned to be mounted on & 4 x 2 BA, tersinzl blocl at the back ol
the receiver pluz-hoard.



3,0 APPLICATION OF THE EQUIPHENT

3a0el Contenta of Section 3

3.1 DESIGN OF TYPE RR SYSTENS

3.1.1 Type RR Systems

3.1.2 Requirements for all Systems
3.1.3 Additional requirements for vital Systems
3.2 INSTALLATION AND COMMISSIONING

3.2.1 Installation of the equipment
1.2.2 Setting up the Systems

34263 Equivalent Cable sizes, Imperial/ﬁetric.



3.1

3.1.1.

DESICYT OF TYPE RR SYSTEIS,

Tyne RR Svstems

In the previous two sections, the basic principles
of type RE equipment have been described, together with the
individual units. In this section it will be shown how the
units are combined to form complete systems.

The distinction must be made here between N0 ~VITAL
and VITAL systems. Vital systems are those which are used for
carrying vital signalling funclions, so that fail-safe char-
acteristies are required throughout, The safety features of
the individual type RH units have been described in section
2, and the distinction therefore principally concerns the
integrity of the line-pair. It will Dbe seen that the require-
ments for the line are much more stringent for vital sysiems
than for non-vital ones, The following is therefore divided
into iwo sections; the first covers requirements for all
Type HRR systems, and the second covers addifional requirements
for vital systens, :
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Requiremerts Tor all svatenms

The Tollowing considerations avply to all Type RR systems.
They are concerned with the basic parameters of the eguipment,
and not with safety features.

The line paip

Broadly speaking, type RR equipment will funcition using
any pair of conductors as the lins and in perticular does pot
require a2 maiched transmission line. Because the inpuﬁ/output
circuits of all the units inclide trensformers {see section 2),
it is not advisable to use a pair in which a sbeady d.c. is
present without taking special preceutions to isclate the
equipment. :

In general, pairsg of conductors in standard railway
signalling and telecommunicetions cables and on overhead
pole roubes are suitable for Reed gystems. In cables, twisted
pairs eon be used with advantasge to minimise crossialk on long
systems (longer than 25 Im). On pole routes, it should be notad
that galvanised-iron conductors have a high resistance which
severely limits the maximum possible distance between amplifiers,
go that such conductors are unsuitable, and copper should be used
instead.

“hatever type of line is employed, its series resistance
per unit length, considered in conjunction with $the input
resistance snd voltage gain of the line amplifier, determines
the maximun spacing at which amplifiers will be required in
a system, For example, the resistance of l/.036 Copper conduciors
as used in standzrd railway signalling cable is approximately
50 ohm/km loop; the total resistance of a 2 ¥m section of line
in this cable would therefore be 100 ohm, The inpuit resistance
of the smplifier depends upon the load connected across its
output, as showvm in fig., 3.1-1; its voltage gain is nominally 1
{note that this figure is for the 100% setting —see section 2.7).

Bach transmitter is comnected in parallel with a resisior
(either 24 or 33 ohm) and all the resistors are connected in series
with the line (see section 1.2.1.). The loading effect of the
fransmitier itself is negligible in comperison with the resistor
and each transmitter therefore appears gimply az 2 resistance of
either 24 or 33 ohm in the line at the appropriszte point.

Fach receiver appears as an impedance of 1500] olm in
parallel with the line {approximately) to Reed frequencies cther
than its own. To its own frequency, it appears as an impedance of
7503 obm in parallel with the line.

The line isolating transformer has a nominal ratie of 1:1,
and also hes ipductance, which appears as a load of 250] ohm
connected across the line in parallel with the primary winding.
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The level of the output sigral from a transmitter is nominally
700 wV. So as to allow an adeguate margin, systems should he degigned
g0 that the levels at the input thwrminals of all recoelvers sve all
approximatbely 300 m¥ (in the cage of type MR 200 1 and typs RR 2003
using external inductors or immunisation weiis in geriesm with their
inpats saction 2.10.2 )y this does not include the veltage drop
across the inductor or immunisation unit, for which an additional
30 mV should be allowsd).

—_—

Using the various figures quoied above, it will be sesn that a
couplete Type BR system can, if nscessary, be designed by caleulation
gtep by step. This procedure is nacessary whenever e special case
srises; for instance, if the use of a non~gisndard typs of csble is
being considered, o if a possible duplex system is being investigated.
Ag an illustration, an equivalent civeuil fora fypical type RR system,
based on the above figures, is shows in fig. 3.1-~2.

However, for many standard eystems, it is possible to derive a
set of rulaes for design, and these can then be used satlsfactorily
in the majority of cawes, without the need for delailed caleulations
calculation can be used as & check wherever any doubt arises. The
vules are set out in sections 3.1.2:2. t0 3.1.2:.10 below,

Tine lovels and isolation.

If 4t is proposed to use pairs for type KRR systems in cables
ghared with telecommmnications circuits, attention ig drawn %o the
peak trensmission level of up to 30V for a full system, which is
likely to produce unacceptebly high crosstallc levels in the
telecommmnications civcuits.

In a.c. electrifiod areas where the Roed systems are in cable,
or vhere gerious parallelism with supply authority overhead lines
occurs, the system should be sectionslised, by means of line amplifliers
or isolating transformers as appropriate, every 2 km or al such
distances a5 the safety requiremesnis of the C.C.I.T.T. require.
Amplifiers and transformers may be used at allernate isolating points,
bearing in mind the rules for additional line amplifiers given below
(section 3:1,2.30), but transformers at successive lsolating poinie
should WOT be used, hecause of their lozding effect on the line.

In gections where there is no traction or supply intexference,
the spacing of line amplifiers depsnds upon the type of conductor;
for 1/0036 conductors in signalling cable, the maximum advisable
spacing is 4 kmj for 40 Ib. conductors on pole routes, it is 10 kn .
Basically, a loop resistance of 200 ohm per section should be
aimed for.



3.1.2.3. Rules for Additional Line Amplifiers.

in additional line amplifier should be inserted into the
syaten or subsltitvted for a line transformer in accordance
with the following rules.

1) IT +the pumber of transmitters which would have occurred
in the iaput 4o one line amplifier or betwesn fwo line
awplifiers would have been 25 or mors them an additional
line amplifier shonld be introduced so as 4o weduce the
murher to helow 25.

An exception is made in the case of the initial line
amplilier of a conbrol system situated in the relay room
or locaticn housing all the transmitters of the system.

2)  If more than 4 transmitters would bave occurred on the
input of one igolating ftransformer or between the previcus
aitplifier and the isolating transformsr, the transforner
ig replaced by an amplifier.

3) If more than 17 receivers would have been connecied on
the outpul of an amplifier, ox heivesn ons amplifier
and the next amplifier, additional line amplifisrs should
be introduced fto reduce the number of receivers to 17 or
less.

An exception is made in the cage of the final line amplifiex
of an indication system situaited at the relay room or
location housing g1l the receivers on the system.

4) If more thsn 4 receivers would have been comnected on
the output of a line transformer or belween 1t and the
next amplifier ahead, replace the transformer with a
line amplifier, and observe 3) above.

3.1 .2.4. Terminal Amplifiers for Control and Indication Systems.

An anmplifier is always interposed at the relay woom or
location at which the system teyminates between the incoming line
and the receivers of an indication system. Similarly a line
amplifier is used between the transmitiers or TRUs of a control
gystem and the outgoing line.

The nearest isolaticn point to the terminal line amplifier
of an indication system should alsce be fitted with a line
smplifier and not an iscolating tranzformer.
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Yse of tranomdbisr vencater units

In lerge interlochkings where transmitier repestern
units ore used, vp to nine can be fed Trom a single stands
Reed transmniitter; this eﬁﬂnomiaes in Reed filizrs. The con-
nections from the transmitier shouwld be in tvin screencd cable
(e.g., twin 14/.b0{u, broided - crknz) it& all =
earthed at one end only to a,zingle independsnt low-resisiznce
earth; this is necessary o avoid coupling beivesn the t.r.u.
input and its thyree outpubs. For the sawme reason, the three
output pzirs should not be closely bundlied tO”OuHC?

Tranasmitter switching circuit

There is no resbriction on the length of the transmitter

. . K . 4 , LAY L= 1.
aswitching clyeuit (see section 2.3), within the same relay roon
location cupboard, If the run exceeds zbout Zm, it should be
- . ! e > - - - . .
made in twin §/,012 tvisted-pzir cable, or & sultable equivalent

51%8.




3.1.2

LA

a

Connections outside the reln
other sources of Il

uble, up te o distanes of ZSOm only.

150,
in the

[

cociver Jubnubs

Comnectilons from recelver bo reed fnllo ter relay
should be made in hwin G/".012 twisted pair cxble and should
not exceed 20w in lenghh,

Contucts in this cireuit which ave for proving, znd
vhich ere normally closed when the receiver iz eneygised, are
scoeptable. This circuit should net, hovever, be noriallw
canzhle of bwing open vhen the recelver i enmrﬂlﬁ ed, boosuse
damage to the receiver can result if it is encrgised vhen 1ts
output iw open clrouil.

Pover Sunalies .

One 5 amp supply unit type RRO130 ehould be allowed
Por esch srysten at the relay room. The commeciions should be
made in the mannar described seclion 3.2.1

Power suppliss for maater transmitiers should be
taken from grouns of supply units type RRULZ0 arranged end
wired in the manner described in section 3.2.1.

Type RRO1Z20 supply units will normally be used in
leocations Ln the field, and each unit will suoply up tc the
following numbers of tronsmitters or receivers:

Topether with
Mamber of Transmitters Tambaeyr of Deceivors

1

Hio\n =1 MmO
GV s G PO R

!

Power supply units should not be used to feed
transmitters of the same freqguency in different systems.

111 doe. supply leads should be as short as
possible, be run straight rather thon in loops when single
and in twizied pair ceble when paired. Follow the instructions
onr wiring in section 3.2.



3.1.2.10

3.1.2.11

Selection of Trouencies

Although the response of individual line amplifiers
and isolating transformers is almost independent of
frequency over the range (350 - 900 Hz) used in the Type
RR systems, there is sufficient discrimination present
to produce a measurable effect in long systens, such that
higher frequencies are transmitted with slightly less attenuation
than lower ones {(note that this effect is the opposite of that
which would be expected from a plain length of cable, with no
intermediate amplifiers, transformers, etc.). To counter the
effect, the following zules should be obssrved:

(1) Systems should be designed so that channels
with higher freguencies wozk %o points further
from the control point;

(ii) Where the full number of available channels
is not required for a sysiem, those in the
middle of the freguency band should be uszed in
preference for those near its ends;

(iii) Vithin individual sections, frequencies should
be grouped as closely as possiblej

(1V) 4 fev spare frequencies should be left unusad
throughout the vange, so that, if additions are
required after instazllation, they can be made
without infringing the zbove rules.

Note that a list of frequencies and their associated
channel numbers is to be found in section 5. Note, in particular
that the lower channel numbers correspond to the higher frequencies,
and vice versa (e.g. f£.1 is 879.5 Hz; f£.51 is 395,25 Hz).

Lightning protectlion

When considering the provision of lightning protection,
it iz necessary to weigh the cost of full protection against
the anticipated risk to the equipment; only in regions with
very high incidence of electrical storms is provision of full
protection justified.

For full protection, surge diverters such as AEI type 164
and Reed surge protection units type RR3401 are comnected into
every line pair entering a location or relay room, and, in
addition, surge diverters alone are comnected to every other
cable entering; any unprotected core whatsoever can provide a
poasible route inte the location for surges. This degree of
protection would normally only be required where overhead
lines are used.

Vhere conditions are lesg extreme, it iw sufficient for
non-vital {type RR systems to provide surge diverters only,
and where systems run entirely in cable, it mey be considered
possible to dispense with these as well. t+ should be noted,
however, that different considerations apply to vital systems
(see secetion 3.1.3 below).



3o0Lle3e Additional requirements for vital systems.

In systems which are used for the iransmission of vital
gignalling functions, it 1s necessary to take steps to secure
the integrity of the line for each sysiem at the same high lavel
ag that of the individual units. The design of the line must
therefora be such that the levels of spurious slgnals developed
in it are kept within safe limits in all reasonable conditions.
Such spurious signals can oceur as a result of crosstalk betwsen
systems where lines run adjacent to one another, and also as &
result of intermedulation between the various frquencies in a
system (and between system frequencies and harmonics of the mains
frequency, at places where tha latter are induced into the line,
either from power distribution cables or from a.c. traction systems)o
To protect againot their effects, the additional rules =et out
below must be observed for vital systems,

3.1.3.1. lMulticore cables.

It is recommended that a twisted-pair cable, generally to
British Railways specification BR 9724, be used wherever possible.
However, standard multicore signalling cable fo British Railways
specification BR 972 A can be used for vital systems, and all the
cores can he employed, providing the following conditions are observed.

a) The cable must be of a type in which successive layers
of cores are laid with opposite directions of rotation
(i.e. NOT 'unilay').

b) No system mmst use two cores in different layers in
the cable.

¢) Vhere line-pairs for successive systems lie adjacent
to one another within a layer, alternate pairs of the
series should be transposed at a bresk point
approximately midway between line sectionalising points
throughout. The principle is illustrated in fig. 3.1.3-1

below:
11 S ‘ __w_
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Fig. 3.1.3 - 1 : typical transposition in multicore cable.



3.1.3.2

In bthe illustirztion, %VRtGWT 1,2 and 3 cccoupy cores
1 to &, which ere successive cores in one layer of a cable,
as shown. 411 three systems are sectionzlised at location
1, and ogein at location 3, and a cable break alsc occurs
&t 1oc»uzon 2, which lies approximotely half-way between
locations 1 and 3. At this point, systeén 2 only is trang-
posed, so that cove 3 coming from location 1 is cormmected
to core 4 going to location j; and viece versa. This has
the effect of making cross-tzll voltages induced by zach
gyntem into the ofthers cazncel out in each half-section.
The tronsposition point should be as near the middie of
the section as possible, 2nd in any case not more than 400
mn from the nid-point.

4) Tor vital svsiems in wulticore cable, section-
alisation atl intervalh not greater then 2 lm is essential
to minimise crosstialk, vhether or not there is interference
from pover lines.

Overhead lines .

Overhead line ia accepbtable for vital sysltems, except
in a.c. electrified territory. & standard scheme of trang-
positions must be used Lo minimise crosstalk in cases where
there is mwore than one system on o rouwte, and q,culnnaliunhlow
ig also essential, at intervals not greater than 10 km.

Composite systems, pertly in cable and paxrtly on over—

head lines are acceptzble providing the appropriate rules are
observed for the individual sections.

Line levels

Because of the importance of keeping interference
levels to a minimum, it will be understood that 1t is
essential to control signal levels on the line closely,
and, in particular, fo prevent levels rising zbove a
certain 2imit. Il is recommended that all sipgnal levels
should be kept within the range 270 to 350 mv {for vital
sysiens,

To prevent the ouvtput levels from transmitiers from
rising, the d.o. supply volitzge to the transmifiers must be
prevented from rising. This feature is inherent in the de-
sign of the nower supplies {see section Z.9 Y, but is de-
pendent on the frequenav of the meins supply bto the power
units remaining within + 3% of the nominzl 504z (i.e.,
bebween 48.5 and 51.5 ¥z ). (T4 should bz noted that this
is a much grester range of variation than would noxmazlly
be expected from the national grid; it is with stand-by
supplies ab relay rooms that care is rejuired).



“here there are wany vitsl sveiens dn oo ocable ox on e
pols roude, earth FTaults on the lines aie an1<noni=1]x der-
gerous in that crosstalk levels con be inc: considerably
bj such faults; especiclly whon ge coour dn coubination.
Svery noszible Dvocwuhloq rntey b 2 be taken to vrotect
agninst thern. In pariicular, 14 bz noted that & single
sarhh Foult con cccour on a systen \]LPUUu affecting its nor-
pal oepersbion, ond can thervefore ar undetected until

sulte occur and give rise to & pOhQnulall} Gangorous

situation. T4 i therefore essential do cliecl such systems
rpﬁHWFrly wid ‘ﬂrth leakage dotector. Regular measwcensnd
of the *hach lovels on chamnels vhen they 2re not

i 'L” a st in early detecuion of srrth faultsy such
a procodure is described in saction 4 of this hendboc o
inst ecuyxth faults, it is recomnzndsd that crimned
iloms be usad w‘o pever nosaible in sreference 4o scraw
3 Tor connections bejwern ‘UJiluJ“” cables, and for
i to Jocal es +c isdon lead

]

tv“u
s within locations,

50 Mz immupicseiion

systems in areas wvhere thers is interference
fron 50 Hz traction or power sunply lines, 50 Hz immunisation
iz essentizl as a salety feature, to vrevent saturation of the
inpul and outpul transiogmu of Te i“"C"Gj line anplifilers,
elc., oné consequent sbliion of spuriouvs sipnalsz by dinter-

modulation. The apparatus veanired is 1u1J* deseribed in
section 2.10.

For vital

Lirhinine vrotechion

@
Tor non-vital systems, the use of surge diverters for
chtning protection has alrezdy been rec '"nnﬁr& (sen section
21.2.19 ). Thess operate by providing & lon-resiutznce path

- L

to nurth From fthe line for surges, and nor izt either

of sng dizcharge tubes or of non-linear resistors. Pron the

aliove remaris on esrth foulis (af ction 2.1.3.4 ), hausver, i1
B

Eothe dntroduction of such connaciions
into clome prowinity with the line is Inoco ible with asfe
operation in cas thers are zeverel svatems ner route,

and lirhtnine protection io therelore ruiled out in such cases.
[ i, &

will be acon the

For viina

diverhers mast

- R cXs] ”}fﬂ o routor
O (b”O’“ tall conditio i
han in orblca). ﬁohever, in nan

Tor vitol

ner routs
ot overnaad




f.),f R e

il
i 1}:‘"".]{11 W ;”\
fAOD - 100“/9 '
-t MR S S *'7"""‘%‘“"‘"‘"““""“‘“‘
s T TE © .
| ) e e ERRCE
{200 - //“ Ay
' _/..i‘-'. O_-f‘/'/{;,
,‘.‘" ’/ Iy !—- Y 0/.‘ X
- PP, S
{0 < R LA
/ /_/C",) _—__M__‘_;:._—«W""'““‘
’ r) /"’J\M
. .\/ / T
800 / / et
2 4
%6 o TR B ; /
Jv
o -3 > v . .
),j";f’ ]v.wl:»u‘xi 1 }»-c-.:lr:u LEVR lond \\'r:E'.JC:_f;Lcmﬁc:t‘e,
i .
J o Al . AN N o
200 - iy '{D\" \L\.'l{’_a C),ml; L s PR /]
,?.
o - ) T i ¥ l’ i I f ) R i
@ Do ACY  GOS Go0  lodn 1200 1400 [6ED 1800 2000
load (upedance
i‘f G, 2.0 —1
- R g L o )
Ve | ] 2 nalsj{j (1595 ) (o) %0 rxls
\"N-.,,_ A
< €D, = | N
o M .-.—_:::-.___.__.‘ ,:) ;’-'r,- e B,
= e o (Rekci\j \"O:J'f'v";)
mS) Q5 leely]
- Ae;l’”"' ___________ L
[ X %

Ay

""_JV\’ ““‘“‘“\i

Vi v 12 %)i 5\ v
= wE :
l &Y ' T B
oo > 50;
1\.?,0 _Q-

&50 il

[[SesieX

Fia, 3.1—2

EﬁUN«anl Curewils r.;,P ‘oa,-rt’ o_{f o ‘\E’;j'{blCﬂL \.ﬁ,j&’tmﬁ (C:m \‘th_>>

1 cokle lm_vaB

bawee 0‘(‘ 50 () / feva Lo::‘i':: -

O VRS



iad
°
no

Iﬂ”bujl*z“ﬁﬁ ol the equir

ie section gives the procedures thal are reouived on mite
when o larpe scheme using Type BN equipment is being installed.

squlrerente for the

Partioular » iLnnhwon is drawn to the
ions betwsen units, as ther affect the integrity

witing oi ¢ onqecl
of vital syotens.

Hote that a toble of equivalent cable sizesn

i given in saction 3.82.3: in order o cnlwwnn\.
L

practice, cable gizes ave speciiied in Impsrial i

3.2,1.1 Viring of coudrment in the centralised interlocking

e e sy e 4,

Tete

The recommended cable is 250V grade, HI ?/VIR insvlated o
clasas Cl,; B.H. 972 A. In pcnetal twin lwisted pair 9/“ 012
should be used with the Tollowing comnecticng needing spselal
attention.

(a) POWER SUPPLY UNTRE 10O BITHER RECEIVERS OR TRANSUITTERS
(Nor VASTER TRANSHITTERS ).

When o type RR 0130 power wnilb is used bo fsed all the unitas

on & parvticular system, the units shovld be fed from up to six
connections, each spur feoding not more thean twelve units, wiih
gll the units on a particular spur being on the sawe rovw of the
TEHOK e he IR 9130 power wilt has three parzallel ouhputug ensbling
two apurs to be fed off each output as neceasary. Bach cable from
the pover unit to thoilrsh transmitter or raceiver it mist be

no longor than 2m. and is fo Pe twin twisted paiwn /” 012. ‘The
loopjrw wires hetweon tronsmitters or receivers should be as shord
as isg ressonably possible, and preferably in l/”‘,"d cable.

(b) POWER SUFPLY UNITS 0 MASTER TRA

oy vital Systems, type RRYLZ0 Powar Units zust be used, with each
unit Teeding no move ‘than elgd tranhmmt!cr.ﬁ all the transmittera
fed from a particular unlt b@Jng on the gams row of the rack. IZach
cable Lyom a pover unib to bhe First transzid icw migt be no longer
than 3m. and iz to be twin bwisted palr 9/’ 012, The looping wiree
between jransmitiers should he as shori as is reasonably posasibe and
prelerably in 1/”0044 cable.

For non-vital Systems, all master transmitizrs may be fed from a
single typs RR 9130 power uniti the sawe wiring rules should be
followed.

(c) POWER SUPPLY WRILT TO TRAWSMITIER REPEATER UNITS (TRUS)

Ore type RR 9130 povwer unit msy feed a waximim of 33 TRUs, and
these should bhe fed from up to nine spur comections, three
comections being made to each outnuL texnanal of the pover supply

unit as nacessary. Lot wore than 4 TRUs shsuld be fed from one
spur, with all Thc units on a paruﬂcuiax suar being on the same
row of %he rack. Bach cable from the power unit to the first unit

mist be no longer Lhmn 3m. 2nd is to be twin twisted pair 9/“ ¢lz.
The looping vires between units should be zy short as is reasonably
possible and praferably in 1/” 044 cable.



1.2.1.1 {cont.) A

(@) MASTER TRANSHITIER CUTPUTS TO TRUS.

Comiecticens betveen assoclated tronsmitlor repeatsr unita and
transmittors are to be twin twisted screened cable 14/".0076.
A1l screens on cables Trom 8 pardicular transwmitter are to be

thelr magter

comneched

together with tho finwl commections taken bo a free independendt eavih.

() RECEIVERS TO PEED FOLLOWER RELAYS.

The fwin twisted pair 9/".012 cabling between these relays should be

kept as short as poesible and should not excesd S0me.
¥

(f) TRANSWITPER AHD TRU OUTFUT CONEECTIONS.

Resistors should bhe crimped directly on to the plugboard spades.
B
[

FPoar transmit
B7 and B8, and C7 and C8.

ors these will be 21 and Dl, and for TRUs A7 and A8,

For vital Systems, alternate TRU ouupab in each systems sbould be
comiected in antiphase, l.e., each systom should ©e conusctled AT and AT

end A8 to 48 (ov B, or C, as averopriate) on adjzcent units.
minimises interference counlec thirough the TRU oubpuis.

Je2.1.2 Wirineg of emilpment in lncadion.cases,

3.2

This

All wiring should bs in 9/“t012 singlce core, 250V grade, PUP/VIﬁ
ingulated to class €1, B.Re 972 A, Wire runs should be as short as

pozgible and arranged in a logical order.

2¢1.3  Checking the line before pluaping in units.

Formsl cable testing techniques should be used to ensure
line, be it either overhsad ox muliicore, iz free from earths
rosistance joinbs.

that the
and high

Vhere approved crimp lerininals rather than slotted links with their

assocoated nuts and washers are used for line comnections at

interleckings

and location casos, it is necessary to cariy out nowmal cable contimuity
and insulation testing hefore units are plugged im and conuwecbions made

to line amplifiers and Luclatnon.t“an sformers.

At bhis stage 1% is useful o ensure that good telephone
xists between each Reed location and fthe relay xvoom,as this
emﬁenbaal for the setting up of the Reed systems.

commnication
is absolutely



3.2.1.5

Je2.2

3e2.2.1

in the relay room 2nd locations befors

kg 7y 1o e AT L uu:—uh.na

Check the wiripg of tho reed systens, nobing in particulax
that the covrect polaritics have been obzerved on the plurhoardn
for the puwﬁ‘ supply commections. This L5 moah inwordant ag in-
correct nolovity will demaze op desiroy the amnlifiers. lnsure
that the nnmnar of plughoards comnected to one power supply dogs
not excesd the moxinmm womber scheduled. If standby supplies
are provided check for corvrect polarvities on plugboards and algo,
where applicable, on line amplifiors, ag again these will be
destroyed with incomrect polarities.

Receiver culputs (43, D1) ave comnected o a reed follower

plugboard, berminals Rl and R4, with a permenent link between
R2 and R3. Cavefully check thet this cirveuit is compleie, sirap-
ping out any contacts which may be present and finally mounting
the reed followver velay, type 32M10. It is most important that
receiver cutput circults are couplete, end if it is found neces-
sary to switeh peed folloving relays diroctly from a local test
panel to Taoilitato interral signalling tesiing, then a 1500 chm
1 watt resistor yust be connected across the oubpub terminals Al
and Bl of &dCh affected receiver, and care taken to ensure that
tha d.c. test supply is not comnscled to any recsiver.

Plupping in ueits and associated testing.

ATter satisfactorily cavyying out the preliminaxy testing,
and having mounted the Tollower rslays as detailed in para 3.2.1.4,
tranewitters, TRUs, and recelvers may be plugged in and the power
switched om. Checok that all line amplifiers ave working and that
they are set to 1007 and that isolating transformers are on the
1:1 lap. Switch on each frantuni ther by temporarily shozling ter.
minals A4 and D4 (o A2-D2 if h.t. switching is cmployud) and
chack that each output is between 0.62 and 0.75 volts a.c. IT
the veltage is lower, change the amplilier poxtion first before
guspecting the filter. DInsure alter testing that each transmitter
is switched off.

Check the master transmiifer outpuls in a similar menner.
The switching contacts on each TRU should also be temporarily
shorted out and the oultputs observed.

Setbing up the systems

The object of setting up the systems is to ensure that
each reed receiver is operated within the optimum input voliage
levels of 270 to 350mV. When small systens are to be set up,
it is in order to switch on one channel at a time and cbserve
the input volés lo a particular receiver, but on larger systems
it is essential to switch on all channels which are norvmally
enerigised. Consequently, to obtain an individual channel lavel
it is necessary o use, the appropriate receiver filter and,
for convenience, & filter adaptor (see section 4.2.1, noting
that intermediate line amplifiesr Is unnecessary during satbing
up). The reading obtained corrvesponding to the optimwn input
level should be helbween 110 and 150mV.



Gystem levels pay be adjusted by the following @

i

the eodback tep ond, 3T Dinze
is necagoary, by adding suiiable
e ; irput edrcuit.
. a metsl oxwids
tvee wating L walt with
tveen 00 and 020 ohms.

T P P S -
Suitable megistors
glans encapaulated

8 rengs values b

(i1) Isolst

By changing the {tap on the secondary winding.

sted by worlkdog progrossively
be divided inte sections,
a Lipa amplifier or an

System channel levels ave adjus
avey Trom the relsy roome A systb
enoh secltion being terminated witl
isolating &

i

In c T tem shown In fips. 3.2.2«1,
adivsty nt of the ati v ool lecation A will
alter the recsived 1evels frrm al? uhﬁ tranmaitters dn section

s
2 { and to a lesser exteuﬁ Tbm thb JULlP”IU’ soctionz). Adjust
y \

this isolating transforus tho recelived
lavels in tho rolay room flem Lr'nf section 2 are

L
correct and follew a similar proeedurs progressively forx all
obher gsotions, i.€. line ﬁublifiﬂr at }oczt on C {0 he adjusted
for correct recaived levels from transmibters in seclion 3 eic.,
uwntil the sysiem is completed and all receiver levelsm are
corracily set. ‘

feid L_-

In the typicel conbrol, ystem ghovn in fig. 3.2.2-2,
adjustzent of the isclating transformsr at locatlon 4 should
he made to ensure correct ianput levels to the recsivers in
pechion 235 in this instance a check must be made to enzure
that the recsivera at location B are also correctly fed. A
similar procedure is to be followed for all obher ssctionz
i.0. Line mmplifier at location B to he adjusted fox correct
recelvod levels in section 3 etce

Tt ig imporiant to kesp the gain of both line smplifiers
and isolating transformers as low as possible i.e. Lo compensatbe
for losses in previous line section, end Lthis is pariicularly
importent in long systems vhewe there may be many sections
hetvecn the Tirst field uvait and the relay room. For indication
systens of this typ2, it is convenient %o switch on in the field
a high and low freguency (possibly £6 and £47) transmitter,
checking and adjusting these levels progressively section by
seciion back to the reiny room. Conversely, with a control
system of this type, having switched on the appropriate high
and low frequency bradsmiiters, check and adjust these levels
secbion by section progressively away from the relay roow to
the first field units., These individual chamel levels in
each section should be adjustsd to lie bstween 270 and 350aV,



a Todrly large system hag to hﬁ not up. all channels

which aie normally enovgiced should be suilched on with at least

one in every siz functions at o pa lecuiar location being eltlber

Ted or energised. Check receiver» levels both in the relzy woom

and in the Mield: although ot this stazge theze will probably be

low, they wmay indicate the siate of systewm and enzble Lfoults $

he 1ocut&d and rectiflied, Set the received channel lovels 'Dr

the switehed-on funchilons section by zection (for the pardicular %vpe
of sywitom ag praviously deserd ed) and ensuve that the d.c.volbag
across each opgrated reed follower relay lies between 10.5 and 16
volts. A high reading (50 volts) vwill be oheserved il the Tollower

3a2:263

,.mk ©

relay cirewit is incomplete; as previously stated, this condibion
migt not be allovwed bGo persist. A significently lowor resding
would sugrest a recolver amplifier fault, and this should be changed.

3 are sot by swiiching on one chammel at a time
and observing the input level at the pariicular recsiver.
TE there gre no line ﬁmplifiewﬁ provided, then the syutem
will have bean designed to enpure adequate recolver inputl
levels: hovever egch received chamel leval may Le raduced
if necessary, by the addition of series resisglsnce botween
the approprizte recsiver and the linz.

3e2:2.5 The Tinal test ig Yo ensvra that csgh receiver operates
corractly, when switchad on and ofl pa in, and that the back-

ground wiFWal, when the approprilate transuitier is switched
off, causges no apprecisble de.c. ve 1bd”& i.e. max of 0.2 volts)
across the follover relay, measured on the d.c. range of an
Avometer,

AL tronsmiilters are to be gwibtchsd on. Ona tezm
procaedanﬂ from the relay rwoom observes recelvers and fellower
relays in the field as the relay room team switeh off individual
tranemitters, and also switches each transmitier in the field in
turn for the ingide team fo obzerve the rsceivers and fellower
relays at their end.

Follewing the succerssful completion of these tho reed
systems should be cleaved of all test straps and will then
be available fox through signalling tesling.
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4.0.1

VATIIENANCH AD PAULT PINDINC IVSTRUCTIONS

Contents of section 4:

4.1 Introduction to maintenance

4,2 Taking measurenents

4.3 DRoutkine checks % records

Ad.4  Procedurs for checliing units for susnecie

4.% OChecling the Reed systens



s

Introduction to maintenance

The Type BR System iz built up of basic plug-in easily
replaced units, and site maintenance, apart from the routbine
nonitoring of the performance of the system, involves only the
speedy tracing of the unit causing eny fault which occurs, and
its replacement to ensure rapid restorvation of the systewm to
normal opesration,

Fault finding and rvectification within fthe units themselves
is a workshop function, and asbould not be attenpted on site.It
is important that the fault rveport on any wnit replaced in the
courase of maintenance should give as much detail as possible
regarding the symptoms and circumstances of the failure,

The datachable amplifier portion of the transmitter is a
common unit for all frequencies, and the nunber of spare trans-
mitter amplifiers to be held will be velated (o the total mumber
of transmitters in the installation, probably varying from 5% in
large installations to 10ﬁ in smaller ones. The sane applies to
the detachable smplifiers of receivers.

The filter portion of transmitters and recelvers can only be
replaced by an identical Tilter of the same frequency and type
number, a non-~interchangeability pin code ensuring this feature.
Consequently it will be necesgary to held 2t least one Tilter ef
each freguency bransnitter and receiver used on the instzlletion.
Receiver filters and itrensmitter filiers of the seme frequency
are not interchangsable. ‘

A1l 4type 4R equipnment should be stored wnder dry conditions
and when handled and transporied should be trestsd with similar
respact to that given to safety relays, Until acturlly installed,

the ecuipnent should continue to be housed in the individual packs
in which i+ is supplied. Labels on the packs identify the conients

fully.

4
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4‘2.1

TAKING MEASUREMENTS

The most suitzble instruments for taking measurements on
Type RR mystems are the Model 8 Avometer and a transistorised
volimeter similar to the Farnell Instruments Ltd. Type THL
or the Levell Trensistorised A.C. Miecrovoltmeter Type TM3A. A
heavy duty technician's Avometer should only be used in emer-
gency, and then only for taking d.c. measurements and the a.c.
output of the transmitter or T.R.U.

Line Measurements

Measursments of line voltage on the input and output of
line amplifiers and line transfermers can be taken using the
10-volt a.c. scale of a Model 8 Avemster. The loading of
this range of the meter also makes it suitable for taking
direct readings of line voltages with no other load on the
line at that point, or for measuring the ocutput voltage of ar
amplifier or transformer whose output terminals have been dis-
connected from the line. The reading obtained will have little
exact significance, and with most working systems will be a
rapidly varying one between 1 and 3 volts. It is, however, use-
ful as an indicator of the presence of normal line signal.

Voltage measursments of individual frequencies on the line
are only possible by using a Reed filter. A receiver filter,
preferably with previously determined input/outpuﬁ calibration,
can be used for this purpose, with a transistor volimeter con-
nected to the secondary side of the filter. To reduce the load-
ing on the system, it is desirable to interpose a line amplifier
get at 100% Peed back between the line and the filter. To
facilitate connections %o the filter, a filter adapltor is provided.

~ Thie takes the form of a dummy amplifier, and mounts on top of

the filter to form = complete plug~in unit, in the same way as

a normal receiver smplifier. However, the filter adaptor only
containg links which connect the line input from the plugboard

to the primary Reed filter coil, and the secondary coil to a pair
of terminals on the front of the unit, 1o which the valve volt-
meter can be conveniently connected. (In the case of a.c.
imminised systems, the adaptor provided also contains a resistor
and a capacitor, in series with the inpui from the line, to
represent the fuse and capacitor used for immunisation in the
receiver amplifier which is used in this case (see section 2.10.2),



4.2.1 {cont.)

4.2.2

4.2.3

B

and to attenuate the signal by the same amount, so that readings
obtained with the amplifier correspond exactly to those occuring
in the working system). The complete arrangement is as shown ¢

O | E:)

)
amplifier
PR
L
Y ¥
System Reed [Hier

Headings of normal working levels taken by this method will
be satisfactorys; but caution should be observed in interpreting
low values of signal due to noise generated within the systen,
or cross-talk from adjacent systems. If the readings are less
than 6mV from the filter (equivalent to 15mV on line), the poss-
ibility that a significant proportion of this reading ig due to
stray pick-up or noise within the ingtrument should not be

disregarded.

D.C. Supply

The d.c. supply to transmitiers, receivers and T.R.Us. (if
provided) may be measured on the 25-volt scale of the Model 8
Ayometer, and should read between 12 and 13.4 volis.

A.C. To Power Supply Units

The a.c. supply to power supply units may be measured on
the 250-volt scale of the Model 8 Avometer. The reading should
be between 100 and 115 volts. :




4.2.4 A.C. Supply To Line Amplifiers

The a.c. supply to line amplifiers should be measured on
amplifier terminals 10 and 11 using the 100-volt scale of the
Model 8 Avometer. The reading should lie between 22 and 26
volts, if the 24 volt tap is in use, and between 26 and 30
volts if the 28 volt tap is in use.

4.2.5 Transmitter and T.R.U, output

Measurements should always be made scross the line resis-
tor which is associated with the transmitter or T.R.U. and is
mounted directly behind the plugboard. Using the 1 or 1.5 volt
gcale of the transistorimed voltmeter or the 2.5 volt D.C. scale
of the Model 8 Avometer, the reading should be between 0.59 and
0.68 volts A.C. when the D.C. input to the transmitter on ter-
minals D3 end A3 is 12 volts. If the D.C. input volitage is above
12 volts the A.C. output will rise correspondingly to give an
upper limit of 0.75 volts 4.C. with 13.5 velts D.C. input. The
corresponding limits for the T.R.U. are 0.57 to 0.69 volts at
12 volts D.C. input with an approximate limit of Q.77 volts
with 13.5 volts D.C. input.

It should be noted that the reading across the line resis-
tor ig not appreciably affected by other channels which may be
operating in the same system.

4.2.6 Receiver output and follower relay input

Using the 25-volt range of the lodel 8 Avometer or the T5-
volt range of the Technician's Avometer, measure the d.c. volis
across terminals Al and D1 of the receiver plugboard. The
reading should lie between 9swnd 16 volts. If a reading in excess

~of 20 volts is obtained, check for an open circuit beiween the
receiver and the follower relay.

The d.c. input volts to the follower relay should be mea-
pured on terminals R1 and R4 of the relay plugboard. They
should correspond to the output volts of the receiver.

4.2.7 Receivar background output

'Background' is the signal which can pass through the reed
filter from ths line when the corresponding transmitter is
gwitched off. Itarises from the effect of all the other fre-
quencies present in the system, and from cross talk from other
systems. It is measured in the same way as receiver output and
will be a varying d.c. voltage well below 0,2 voli. It may well
be too small to megsure.



ROUTINE CHECKS AND RECORDS

It will ageist in monitoring the performance of the systems
if routine records are made of the operating levels of the
systems at regular intervals. These checks might reasonably be
made at monthly intervals for the first six months of a newly
commigsioned job, then at three monthly intervals.

Measurements should be made in the manner described in the
previoug section of the following ¢

Transmitter output when switched on (a.c.);
Pransmitter d.c. supply volis;

Receiver output to follower relay {d.c.);
Receiver d.c. supply volis;

Background output from receiver to
follower relay when corresponding
transmitter not operating (d.c.).

Meagurements requiring transmitters to be in the operated
or unoperated condition would have to be taken as opportunity
offerad. t

It will also be desirable to add comments as to temperature
and any other extraneous factor which could have affected the
regults.

Measurements showing succegsgive variations in the same
direction, and exceeding 10%‘?n magnitude, should be drawn to
the atiention of those reosponsible. Background measurements

- exceeding 0.1 volts should also be spscially noted.

(On certain instzllations a monitoring trolley is provided
to aseist the system measurements and unit testing; See section
4.7 in this case).



4.4 PROCEDURE I"OR CHECKING UNITS FOR SUSPACTED FAULTS

| 4.4.1 Cheeking a Transmitter

Step 1 «~ Measure oubtput on line resistor

If correct ~ Unit C.K.
If low or zero - go to gtep 2.

Step 2 -~ Measure d.c. supply on terminals D3 (+) and A3

If correct - go to step 3
If low or zero - check power supply unitb.

Step 3 - Remove the transmitter from plughoard and replace
the same unit. Measure output on line resistor.

If correct ~ Unit 0.K., but examine and if
necessary clean plugboard contacts.
If low or zero — go to step 4.

Step 4 - Remove the transmitter from the plugboard and measurse
between plughboard contacts A2 and D2 and then between
A4 and D4 on the x1 resistance range of the Avometer.

If zero ohms - Bwitching ecircuit and link
correct. Go to =tep 5.

If high reading - Unit probably O.K., but
examine switching circuit
or link for open circuit
or high resistance contact.

Step 5 - Replace transmitter amplifier Type RR 1000 with a
gimilar unit of the same type. Replace the complete
transmitter on the piugboard. Measure output on line
resistor, )

If correct ~ Original transmitter amplifier was
faulty. Report fault and retumn
unit for workshop repair.

If low or zero ~ go to step 6.



4.1 (Cont.)

Step 6 - Remove the transmitter from the plugboard and
replace the transmitter filter with a similar
unit of the same type. Replace the complete
transmitter on the plugboard. Note that the
$ransmitter filter type reference identifies
the particular chamel frequency and only a
similar filter of similar frequency will plug
home on the plugboard. Measure the output on
line resistor.

If correct - Original transmitter filter
was faulty. BReport fault and
return unit for workshop
repair. Go to step T.

If low or zero -~ Repeat tests with transg-

‘ mitter mounted on a
separate test plugboard.

Step 7 -~ Recheck with original transmitter amplifier
and new transmitter filter. MNeasure output
on line resistor.

If correct -~ Original transmitier amplifier

was 0.K. Return spare to stock.

If low or zero - Original amplifier was faulty.
Report and return unit for vwork-
shop repair. Replace with good
spare transmitter amplifier.

It may be an advantage to carry out the above routine using a
geparate test plughoard drilled to receive all pin codes. Such
a plughoard should be wired with & 12-volt smoothed constant

 voltage d.c. supply on terminals D3 (+) and A3 and an output

resistor, 24 or 33 ohms, wired across terminals Al, D1. A
link should be wired between A2 and D2, and a switch between A4
and D4. The switch should normally be 'on' for the above tests.

(Facilities for this test are provided on a monitoring trolley
on certain installations - see section 4.7 in this case).



d.4.2

Checking a Transmitter Repeater Unit (T.R.U.)

Step 1 Measure sach output on corregponding line resistor.

If correct ~ Unit O.K.
If low or zero on all outputs - go to step 2.

Step 2 Measure d.c. supply on terminals B3 (+) and A3.
If ecorrect - go to step 3
If low or zero - check fuses in power supply
circuit and corresponding
power supply unit.

|

Step 3 Remove T.R.U., from the plugboard and wreplace the
same unit. Measure each output on corresponding

line registor.

I corrsct on all outputs - unit 0.KX., but
examine and if necessary clsan plugboard
contacis.

If low or zero on one or more outputs - go
to mstep 4.

Step 4 Remove the T.R.U. from the plugboard and measure
with xl1 resistance range of the Model 8 Avometer
between plugboard contacts A4 and A6, B4 and B6

or ¢4 and C6 as appropriate to check for continuity
of switching circuit, when low or zero outpui has

been measurad on the A, B or C banks respectively.

If zero ohms - switching circuit and line
correct. Go to step 5.
If high reading - examine switching circuit.

Step 5 Replace T.R.U. with another unit of the same type.
Check for correct outputs. Report defective unit

for workshop repair.
p

(Facilities for testing a T.R.U. are provided on the monitoring
trolley provided on certain installations - see section 4.7 in
this case).



haliels

Checking a Receiver

. Note that there are two types of receiver amplifier, RR2002

(silver case) and RR2003 (black case). The electrical
connections to %he two types differ §5 for the terminal

numbers,

Step 1 ~

Step 2 -~

Step 3 -

Step 4 -

8tep 5 -

refer to seclion 2.4.2.

Check as far as posszible for an input to the
receiver. This cannot be done directly on a
working system, so check if possible the cox-
responding transmitter for output, and the
final line amplifier for line sigual output.
If this cannot be done at this stage, assume
an input and go to otep 2.

Heagure d.c. output to follower relay on
plug-board terminals.

If correct - Unit 0.K.

If low or zero - go to step 3.

If high (over 20 volis) - check
continuity of circuit to
follower relay, looking
especially for open
contacte which should
be closed.

Remove the receiver from its plughoard and replace
it. lHeasure d.c. output to follower relay on
plugboard terminals again.

If correct - Unit 0.X., but examine switching
and if necessary clean the plug-board
contacts.

If low or zero - go to step 4.

If high (over 20 volts) - Proceed as in step 2.

licasure d.c. supply on plugboard terminals.

If correct ~ go to step 5.
If Jow or mero - check pover supply unit.

Remove receiver from plugboard, replace recsiver
amplifier with a spare unit of the same type, and
replace receiver on plugbcard.

Keasure d.c. output to fellower relay on plugboard
terminalg.

If correct -~ original receiver amplifier was
faulty. Report fault and return wnit
for workshop repair.

If low or zero - go to step 6.
1f high {over 20 volts) - Proceed as in step 2.



4.4.3 {econt.)

3tep 6 - Remove receiver and replace receiver filter with
a spare unit ot the same bype reference., Replace
compleie receliver on plughoard. HNote that the
type refersnce identifies the particular channel
Trequency, and any other Lilter will not plug
into the plugboard. Measure d.c. output to
follower relay on plugboard terminals.

If correct — Original receiver filter was Taulty.
Report fault and refum unit for workshop
repair. Go to gtep 7.

If low or zero - It will be necessary to check
aggocisted transmitier and the intervening
line circuit of the system. BSee also
alterngtive below.

If high (over 20 volis) - Proceed as in step 2.

Step 7 - Be-check with original recelver amplifier and new
filter. leasure d.c. output to follower relay on
plugheard terminals.

If correct - Original receiver amplifier was
0.K. Return spare to stoclk.

If low or zero -~ Original receliver amplilier
was faulty. Replace with good spars
receiver amplifier and report fault
and Taulty unit for workshop repair.

If high (over 20 volts) ~ Proceed as in step 2.



4.4 .4 Checltineg a Pover Bupply Unit

Step 1 ~ HMeasure d.c. output.

If correct - Unit 0.K.
If low or zere - go %o Siev 2.

Step 2 - lMeasure a.c. input.

If correct - Unit faulty. Report fault and
" return unit for workshop repair.
If low or serc - Check BX110 fuse and replace
if necessary. Check main power

supply.

4.4.5 Checking a line Amplificr

Step 1 -~ Check whether an a.c. immunisation unit (see
section 2.10.3) is fitted to the amplifier.

If no, go to Step 2.

If yes, short the immunisation unit out by
connecting links from terminal
1 to terminal 11, & to 16 and
9 to0 19 on it. Check whether
the fault has now cleared.

If yes, the immunisation unit is faulty and
requires changing and returning
‘or workshop rapair.

If no, remove the three links and go to step 2.

Step 2 -~ Check that the coriect power supply is present
between either terminals 10 and 11 (if an a.c.
supply is in use) or terminals 8 (+ive) and 10/11
(~ive§(if a d.c. supply is in use). HNote that a
d.c. supply may be provided as a stand-hy for a
normal a.c. supply.

If yes, go to step 3.
If no, check the supply connections, the
fuses, and the main supply.

Step 3 -~ leasure the d.c. voltage appearing across the Sohm
{or 4.7 ohm) resistor on the amplifier baseplate.

If it lies between SV and &SV, go to step 4.

If it is outside this range, a transistor in
the amplifier is probably defective,
and the amplifier requires replacing
(note that, if the transistors are
functioning correctly, they are both
warm; if one is faulty, it can often
be felt to bz cold).



4.4.5 (cont.)

Step 4

Step 5

Step 6

Step 7

Step 8

lisasure the input from ihe line beiween terminals

1 and 6, and the amplifier imput between terminals

2 and 6. Check that these two readings correspond,
making allowance for thz resistor or link connected
between terminals 1 and 2.

If both are normal, go to step 5.
If the line signal (1 and 6) is normal and
the input.{(2 and 6} low, the resistor
or link requires replacing {ILTH OFE OF
THE SALE VALUE:; noies that possession of
the system will nowvmally be required
before this can be done.
If the line signal (1 znd 4} is low, go to step 8.

leasure the amplifier cutput between terminals 7
and 9, and check that it corresponds with the input
reading between 2 and 6, making allowance for the
setding of the feedback 1link between terminal 6

and one of 5, 4 and 3. The zporoximate values of
gain to be expected are :

link between terminals gain
6 ~ 5 (100%) 1
6 ~ 4 ( 75%) 1.3
6 - 3 { 50%) 2

If the readings corresponi, the amplifier is O.K.
and the fault lies slsevhere.
If the output is low or zero, go to step 6.

Remove outgoing leads from ferminals 7 and 9 and
connect the lLiodel 8 Avometer on its 10v a.c.
scale across terminals 7 and 9, and measure line
output voltage.

If it is normal, fault is not in line amplifier.
Restore line connsction to terminals 7
and 9, making sure that the lines have
not been reversad. Proceed to check
the line section ahead and the next line
anmplifier.

If it is low or zero, chasge the line amplifier
and go to step S.

Remove the coupler from the smplifier and measure
the input from the line between terminais 1 and 6
on the coupler, using the 1lv z.c. scale of the
Hodel 8 Avometer.

If it is now normal, changs the amplifier and
go to step 8.

If it is till lov or were, the fault is pro-
bably in the preceding line section or
previous line amplifier.

Check that the fault hes nov cleared. If it has
not, go back to stepn 4.



4.5 CHECKING THE REED SYSTELS

4.5.1 Reed System Faults

Reed failure will normally become evident either :

(1) through the apparent failure of .one or more indications
to respond as expectsd when a route is set up or other
function operated, or

(ii)  through the unexpected appearance of an incorrect indi-
cation or group of indications unrelated to any funcition
being operated, or known train movement.

However,it should be appreciated that such symptoms may
just as easily arise due to a failure of the signalling equip-~
ment itself, and the Reed sysiem may sﬁlil be correctly perfor-
wing its funcﬁlon.

Failures of the first type, i.e. failure to respond to
controls, may be due to a failure of the signalling equipment
in the signal box, a failure of the Reed conitrol system, a
failure of the signalling equipment in the field, or a failure
of the Reed indications system.

Failures of the second {ype, i.e. the appearance of
spurious indications, will normally be due to failures of sig-
nalling equipment in the field or of the Reed indication system,
but in certain instances may alsoc be due to a control system
failure.

|
It is necessary to adopt a logical approach to narrow down
the possible causes of failure, bezring in mind that 21l likely
possibilities in the relay room should be checked before procee-
ding inte the field.

First priority is to check whether the failt is in the
Reed equipment or the signalljng eauipment, and, if it is in the
. Reed, whether it is in the conirol or the indication system., It
will normally be possible to check in this way by operating
controls and observing the corresponding indications on the con-
trol panel, before carrying out tests in the field.

In addition to failure being classifiable by the like-
lihood that either indication or control systems, or only indi-
cation systems, are affected, they may also be classified as
follows.

4.5.1.1 BSingle-channel Faults

One indicetion or its assoclated control appears faulty,
or vpossibly two or ithree such controls or indications without
there being any obvious geographical or ifechnical association
between them. The failure would be expecied to be 'right side',
i.e. such that a Reed signal thst should be present had disap-
peared, in view of the inherent integrity of the equipment.



If the fault is on the Reed system, control or indi-
cation, then it is most likely to be associated with a
particular Reed channel, and the transmittfer, receiver, or
individual power supply unit associated with that channel
should be chacked.

4.5.1.2 Geographical Group Faulils

Failure of a group of channels sssociated with a
particular location, while channels fo nearer and more
distant locations were still operating, would suggest a
failure of the signalling equipment, or of the Reed power
supplies at that location.

4.5.1.3 System Group Faulisg

Failure of a group of channels related sequentially
in a particular sysien, would normally indicate fallure of
common equipment or of the line. Checking should commence
with the line amplifier and its power supply at the last
location to which the gystem appears %o be working, since a
failed line amplifier will permit the syastem fto work up to
its input, but may fail the system beyond its outpui (although,
under certain circumstances, a sysiem may continue to work
beyond a failed line amplifier, because of the equipment's tole-
rance of a wide range of line levels).

The line itself should be checked carefully, with attention
being paid to throush—crimps and terminals.

An open line would: (i) fail all indications up to the line
amplifier or isolating transformer
on the box side of the break:

(ii)  £=zil all conirols beyond the loca-
tion immedisiely on the box side of
the break.

A short-circuited .
line would : (1) fail all indications up to the loca-
tion on the box side of the fault;

{(ii) fail all conirols up to the location
on the box side of the short.

4.5.1.4 Complete System Faults

The failure of all channels on a system can be due to
failure of :

(i) power supplies feeding transmitters/receivers for that
systen in the boxj
(ii) the line amplifier in the box;

(iii) a line amplifier or its power supply in the field;



4.5.1.5

(iv) a cable fault, or a faulty connection, in the part of
the line which carries all the functions In the system.
(Beware of intermittent Ffaults, vhich can be caused by
faulty crimps, terminals, etc.).

Eulti-Svstem Faults

If all systems fail simultaneously, check the main
power supply. Failure of several systems in one geographical
direction would indicate a local pover failure, or a severed
cable; it can be located by checking which functions are still
working. i

In installations employing master transmitters and t.r.u's,
failure of the same channel number in just three systems would
indicate a fault in the appropriate t.r.u. in the relzy room;
failure of the same channel number in msny systems would indicate
a master transmitter fault.

If a group of functions in the same geographical location,
but on different systems, fails, check the local power supplies,
and the possibility of lightning or similar damage.




4.5.2

Summary Chart — System Fault Finding

This chart is arranged to show the quickest way to the

most likely cause of failure.

Decide first which category of

fault fits the circumstances and then check units in the corder

suggested, continuing until the faulty
discovered and replaced or rectified.

checks reveals the fault, ceonsider the next most

gory, and so on.
checking.

Refer to section 4.4

unit or condition is
If none of the suggested

likely cate-

Tor details of unit

REXEMBER, The Reed will show you SIGNALLING FAILURES.
IT IS NOT NECESSARILY THE REED WHICH IS AT FAULT.

Indication Only
Faults

Indication or Control Faults

Indication System

Contrel System

In Box

1 Check Receiver

In Box

1 Check Master

Transmitter/TRU
In Field In Box
E 2 Check Transmitter 2 Check Receiver
1]
P 3 Check Power Supply In Field
= Unit. o
é 3 Check Transmitter
= 4 Check Power Supply
& Unit.
In Field
L ]
5 Check Receiver
& Check Power Supply
Unit.
In Box In Box In Box
. 1 Check that the failed receivers or transmitters do not have any
E common circultry or power supply which could be the cause.
<t
Z In Field In Field In Field
& 2 Check Location 2 Check Location
& ‘
Power Supply Power Supply
3 < .
= Units. Units.
=)
& 3 Check Transmitters. 3 Check Transmitters.
g If several faulty, If several faulty,
] look for signs of look for signs of
< lightning damage. lightning darage.

4 Check Receivers.




4.5.2 cont.

Indication Only Faults

Indication or Control Faulis

Indication System

Control System

In Ficld In Tield In Field
1 Go to line amplifier on box side of first failed indication or control
receiver. Check line amplifier and power supply. Check for open circuit
& line.
2
P 2 Check next line amplifier out from box for 2 Check next line
P open circuit on oubput. amplifier out from
2 H box for short circuit
o on input.
E % Check line for open 3 (Check line for open % Check line for open
7 circuit. circuit. circuit or short
circuit beyond last
operating control
recelver.
in Sox In Box
1 Check power supply 1 Check for discontirnulty
unit feeding system in line circuit
receivers connecting output
E In Box resistors of T.R.Us.
= In Field 2 Checg pover supply ?nit
é 2 Work outwards from box feeding system receivers
checking line ampli- In Field In Field
0
5y . . s ——e i ————
“ fiers, ampllfle?s 3 VWork outward from box checking line amplifiers
power supply units, & - s s . .
. s ' line amplifier power supply units and line
line conbtinuicy until -
. .y continuity until the first transmitter is
the first transmitter
. reached or the fault found.
is reached or the (* receiver in the case of control tems)
fault found. S oL Y8
. . . b N
1 Check for major power supply failure in box or in field.
% 2 Check for severed multicore cable affecting all systens.
&)
;_4
% 3 Check power supply to line amplifiers at box and at all locations
tﬁ A where these occur on all systems.
g
B
é i L If same channel numbers
A fail in all systems,
& check master transmithe
A power supply.
= B If same channel numbers
) % fail in some systems
o only, check T.R.U,

power supplies.
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SPARES

Spares for transmitters and receivers

The detachable amplifisr portion of the transmitter
is a common uwnit for all frequencies, and the number of
gpare transmitter amplifiers to be held will be »elsted to
the total number of transmitters in the installation, pro-
bably varying from 5% in large installations to 107 in
smaller ones. Exactly corresponding considerations apnly
to the detachable receiver amplifisr.

The £filter porltion of a iransmitier or recziver can
only be replaced by an identical filter of the same fre-
guency and tyoe number; this is ensurad by a non-inter-
changeability pin code (as for standard signalling relays
etc.). Consequently it is necessary to hold at least one
spare transmitier and receiver filter for each frequency
used in the installation {(note that transmitter and re-
ceiver filters of the same frequency are nob interchangeable).

Storage and trensoort

All type LR equipment should be sicred under dry
conditionsg, and, when being handled and iransported, should
be treated with the same respeci given to safety relays.
Until actually installed, the equipment sbhould continue to
be houzed in the individual packs in which 1t is supplied;
labels on the packs identify the contents fully.

In certain instances, svecial carrying boxes are
provided for technicians to caryy spare transmitter and
receivay zmolifiers to fisld locations in, for fault-finding
and pogsible replacement of faulty units. ‘YWhere provided,
these boxes should always be used, in order io minimise the
chance of damage in handling.



5.2

5’2]1

. 2.1.1

4]

5.2.1.2

REFCRENCES FOR ORDERING SPARDS AND REPLACELIENTS

This section relateg only to complete units supplied
by AEI-General Signazl Ltd. The AGS type reference, which
is generally an adequate and complete description of the
article, should be quoted on all corresvondence, enguiries
or oxders.

Reference should be made to section 2 for detailed
description of the units.

Transmitiers

The transmitter is described in section 2.3. It has
blue labels.

Transmitter amplifier (detachable top portion of com—
plete unit) - order reference, type RR 10CC.

Pransmitter filter (lower porbion of complete unit) -
order raeference depends upon frequency. The order references,
frequencies and pin-codes for the various channels ara given
in the following table.

Order Prequency Period Code Ping
Ref. Wo. = Haz. Secs.x 10 T 7

RR1010 1 879.5 1137009 1061 DEGH
RR1020 r2 876 1141552 1063 DECGK
RR10130 3 837.5 1126760 1065 DPEHY
RR1C40 T4  803.25 1244942 1067 DFGEH
RR1050 £5  797.75 1253525 1069 DFGE
RR1060 6 792.75 1261431 1071 DFHK
RR1070 7 788.2% 1268633 1073 DG RJ

ool e e A



5:2:1.2 (conﬁo)

HEREPHMRROOR RO R ARG R

Order Frequency Peried .

Ret. 0. Hz. Secs,x 10 9 Code Pins
RR1080 8 284,25 1275103 1075 DGJ
RR1090 79 779,75 1282462 1077 DETF
RR1100 £10 774,75 1230738 1079 DEF
RR1110 w1l 768,95 1300813 1081 DET
RR1120 2 811.75 1231906 1083 DR G
RR1130 1% 714 1400560 1085 DEG
RR1140 fL 711 1406469 1087 DEH
RR1150 15  706.5 1415428 1089 DEJ
RR1160 f16  702.5 1423487 1091 DEK
RR1170 17  697.5 1433691 1093 DFG
RR1180 18 692 1445086 1095 DFG
RR1190 £19 687 1455604 1097 DFH
RR1200 20 682.5 1465201 1099 DFJ
RR1210 21 678.5 1473839 1101 DFK
RR1220 fee  67% 1483679 1103 DGH
RR1230 23 667 1499250 1105 DGJ
RR1240 ol 622,25 1607071 1107 DGK
RR1250 25 £16.25 1622718 1109 DHJ
RR1.260 fo6  611.75 1634654 1111 DJK
RR1270 27 607.75 16454173 1113 DEF
RR1280 28 598,25 1671541 1115 DE F
RR1290 26  587.75 1701403 1117 DE FHM
RR1300 £20 574,75 1739886 1119 DEGJ
RR1.310 31 569,75 1755155 1121 DEGL
RR1320 £22 525 1904762 1123 DEEJ
RR1330 £33 519.5 1924927 1125 DEHL
RR1340 £34 514.5 19436414 1127 DEJK
RR1350 £35 510 1960784 1129 DEJM
RR1360 36 505 1980198 1131 DL KM
RR13%70 £37  499,5 2002002 11733 DFGH
RR1380 £358 k93,5 2026342 1135 DFGX
RR1390 £z 488 2049180 1137 DF GM
RR1400 tho 483 20170393 1139 DFHK
RR1410 41 478.5 2089864 1141 DFHM
RR1420 fh2 4735 2111932 1143 DFJL
RR1430 43 468 2136752 1145 DFKL
RR1A44O iy 463 2159827 1147 DF LMK
RR1450 45 415,25 2408188 1149 DGEHEK
RR1460 46 Lol 75 2254226 1151 DGHM
RR1470 7 119,75 2382370 1153 DGJL
RR1480 £48 410,25 2437578 1155 DGK L
RR1490 tho 4oL, 75 2470661 1157 DGLM
RR1500 £50 399.75 2501563 1159 DEJL
RR1510 £51 395.25 25730044 1161 DHKL

@*RR1710 71 757.75 1319696 XY
@+RR1720 72 458,5 2181025 XY
@RR1810 81 383,25 2609262 1221 EGLM
@RR1820 82  L430.25 2324230 1223 EHJK
@RR1830 £8%  Lh6 2242152 1225 BHJIH
@RR18L0 84 533.75 1873534 1227 EHKM
@RR1850 85 sy 1838235 1229 EJKL
@RR1860 86 632 1582280 1231 EJLM
@RR1870 87 719 1390821 1233 FGHJ
@RR1880 £88 736,75 1357313 1235 FGJK
@rr1890 - £89  748.25 1336451 1237 FTGHJ
@RR1900 90  815.25 1226620 1239 FGHL
@RR1910 f91  836.5 1195460 121 FGJL
@RR1920 f92 842 1187650 1243 FHJ
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Ordey
Ref.
RR2010
RHz020
RR2010
RR2GA0
RR2C50
RE2OEG
RR207C
Rm:OSO
RR20O0
RR21C0
RR2110
RR2120
HR2130
Hr2140
RRZ15C
RR21AC
R22170
RR21E0
RA2160
R;QLO
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Universal spare for use enly on systems vhere bhis
is apccepiable and plugboards are drilled to corrempond.

Colour coded VWHITE.

Universal spare for use only on systoms where this

is acceptzble and plugbosrds arve drilled to 'correspond.
Colour coded Hob.

Nob for use on vital circuits on systems designed to
be immune Lo HUHz. interferaence.

Regeivers

referencs dope
quencies

The recoiver is deseribed in section 2.4 It has
Yellow iabels.

Receiver amplificx(detachable top portion of
complete unit) -~ order relerence type RueCoz2

or IR2CG0Y as nopronriate (sce secbion 2.4). The
corrzet fype wust be used; the clectrical connections
to the unit would »reveat a weit of the wrong type
Trom funcblonjnh? 10 it were to be plugged in
a001drnual*v( he two types have difTerent pover
supply CDnACGLlUHQ)o

-

Racoiver filter (lozer portion of complete init) - ordex
upon frecuency. he order rzferences, fro-
and pin-codes for the various channels are given in the

folloing tavle.

Frecguency Period

Jo. e Secs.x 10 9 Code Pins

i 879.5 }137009 1062 DEGJL
2§76 11ﬂ1 52 1064 DEEJL
3 BE7.5 ﬂufco 1064 Lwd¥ L
T4 B03.25 12%4942 1068 DEGTL
15 797,75 12579525 1070 PEFHJIL
6 192.75 12614731 10772 DPJY L
17 188,25 1265633 1074 Do HK L
8 784.25 1275103 1076 DHJ Y L
£9  779.75 1282462 1078 DWRPH
10 774.75 1250738 1020 DE ML
11 768.75 1300513 - 1082 LE ¢ HI
12 811.75 TO1231006 1084 DBGKU
£13 T4 1400560 1086 DEHJII
£14 711 14064465 1084 DXHL Y
15 7C6.5 1415428 1090 DEBJL:
F16 7C02.9 14234&{ 1092 LR GERE
17 697.5 1433591 1004 DR G X
£18 692 1445084 1096 DERHIN
19 647 1455604 1068 DR ML
foG 6BRLS 1445201 11C0 DFRJ L
21 A75.5 1473539 131¢2 R A
ez 674 14453679 1104 neHL
{23 667 WA?QLJO 1106 Do JLi
Ted 622.25 1607071 11¢8 DEJ UL
25 618.2% 1622718 111¢ UL LI



5.2.2.2 (cont)

Order
ReT.

RR2260
RR2270
RR2260
RR2290
RR2300
RR2310
RR2320
RR2330
RR2340
RR2350
RR2360
RR2370
RR2380
REZ2390
RR2400
RA2410
RR24 20
RR24 30
RR2440
RR24 50
RR2460
RR2470
RR2480
RR2490
RR2500
RR2510
@¥RR2T710
@+RR2720

RR2B10
RR2820
RR2830
RR2840
RR2550
RR2860
Rr2870
RR2880
RR2890
RR2S00
RR2910
RR2920
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FPreguency Period

Ho. [z, Secg.x 10 o Code Fins
26 611.75 1634654 1112 DER
£27  607.75 1645413 1114 DETF
28 595.25 1671541 1116 DET
£29 587.79 1701403 1118 DE G
£30 574.75 1739886 1120 DE @
F31  569.75 1755155 1122 DE G
£32 525 1904762 1124 DEI
£33 519.5 1924927 1126 DEH
£34 514.5 1943634 1128 DR J
35 510 19607684 1130 DEEK
£36 505 1080198 1132 DL
37 499.5 2002002 11234 NI
38 493.5 2026342 1136 DTG
£39 400 2049180 1138 DT H
40 483 2070393 1140 DEF N
£41 478.5 2089864 1142 LPRJ
42 473.5 2111932 1144 DFJ
f43 468 2136752 1146 DFK
f44 463 2159827 1148 LGH
F45 415.25 2408188 1150 DGH
46 424,75 2354326 1152 DGJ
AT  419.75 2382370 1154 DGJ
48  410.25 2437530 1156 DGK
49 404.75 RATOGEL 1158 DHJ
50 399.75 25015453 1160 DHJ
£51 395.25 ¢ 2530044 1162 DHEK
71 757.75 1319696 Xy
72 458.5 2181025 Ay
81 2383.25 2609262 1222 E G L
82 430.25 2324230 1224 EHJ
83 446 2242152 1226 BHI
84  533.75 1873534 1228 ENIL
£65 544 538235 1230 EJX
86 632 1582280 1232 B K L
87 719 1390821 1234 FGH
88 736.75 1357313 1236 FHJ
39 748,25 1336451 1238 FGH
£90 8§15.25 1226620 1240 PGJ
£91 &36.5 1195460 1242 FGJ
92 842 1187850 1244 FHJ

Universal spare for use only on systems where this is
acceptable and plugboards are drilled to corrsspond.
Colour coded WHITE. :

Universal spare for use cnly on gystems where this is
acceptable and plugboards arve drilled fo correspond.
Colour coded RED.

Hot for use on vital circuits on systems designed to
be immune to 50 Hz. interference.
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He242630 Tmmmisation units (where B0Hz a.c. immunisation
is requived) : the type references are as follows :

type RRERIO - Colour code CEEUEN

type RRE520 - Colour code BROUN

type RRES3I0 .- Colour code VWHITE

(8ee siction 2.10 for detalls of the uge of the immmisation
unite ).

h.2:3 Transmitier repeater unit (t.r.u.)

The transmitter repeater unit described in section
2.6. It has green labels. It is independent of freguency,
and i mounted in a care similar te that used for the AGE
type Z relay, conforming fully to BR 930 relay module size.

Order reforeonce - Lype RRI990,

5e264 Read follower relay

Only the correctly matched safety relay should be
uged on the output of the receiver. This is an AGS type
I relay with special coil and operating fipures, but which
othervise conforms to BRIIO (see section 2.5).

Order reference -~ type 252411,

Fe2.5 Plughoards for above

The basic plugboard is the same as for the BRY30
series relays, but employs a special retaining clin in
the case of the reed transmitier and receiver.

Baric plughoard moulding: Order ref. D6 /26696,

Non~reversible terminal connector t Urder ref. D3/26929.

The vlugboard mey be supplied pre—drilled for any
of the various units described above.

Plugboard Order Refercnce.

Unit Normal Special to accommodate
i universal sovare.

RR1010 RY1061 RY1361

RR1020 RY1063 RY1363

RR1030 RY1055 RY1365

RR1040 RY1067 RY1367

RR1050 RY1069 RY1369

BR1050 RY1071 RY1371.



5.2.5. (cont)
Unit

RR1070
RR1050
RR1090
RR1100
/RR1110
'RR1120
"RR1130
| RR1140
RR1150
RR1160
RR1170
! RR1180
RR1190
RR1200
RR1210
RR1220
RR1230
RE1240
RR1250
RR1260
RR1270
RR1280
RR1290
RR1300
RR1310
RR1320
RR1370
RR1340
RR1350
RR1360
RR1370
RR1380
RR1390
RR1400
RR1410
RR1420
RR14 30
! RR1440
| RR1450
RR1460
RR1470
RR1480
RR1490
RR15C0
RR1510
RR1710
HR1720
RR1810
RR1820
RR1630
RR1840
RR1850
RR1860
RA1S8TO
RR1820
ER1550
RR1500
RR1910
RR1920

Hormal
R¥Y1073
RY1075
RY1077
RY10T79
RY1081
RY1083
RY1085
RY1087
RY1069
nYICOl
RY1093
BY1095
RY1097
RY10G9
RY1101
RY1103
RY1105
RY1107
RY11G9
RY1111
n¥Ylll3
RR1115
RY1117
RY1119
RY1121
Ri1123
RY1125
RY1127
RY1129
RY1131
RY1133
RY113%
RY11737
RY1139
RY1141
RY1143
RY1145
RY1147
RY1149
RY1151
RY1153
RY1155
RY1157
RY1159
RY1161

Special to accommodate
universal spare

RY1373
RY1375
RY1377
RY1379
RY1381
RY1383
RY 1345
RY1387
RY1389
RY1391
RY1393
RY1395
RT1397
RY1399
RY1401
RY1403
RY1405
RY1407
RY1409
RY1411
Y1413
71415
RY1417
RY1419
RY1421
RY1423
RY1425
RY1427
RY1429
RY1431
RY1433
RT1435
BYIA3]
RY1439
RY1441
R71443
RY1445
RYVALT
RY1449
RY1451
RY1453
271455
RY1457
RY1459
RY1461
RY1360
RY1360
RY1221
RY1223
RY1225
RY1227
RY1229
RY1231
R71233
RY1235
RY1237
R71239
RY1241
RY1243



5.2.5. {cont)

Unit

RR2010
RR2020
RR2030
RR2040
RR2050
RR2060
HR20GT0
RR2080
RR2090C
RR2100
Rr2110
ERr2120
RR2130
RR2140
RE2150
RR2160
RRZ1LTO
RR2180
RR2190
R 2200
RR2210
RR2220
RR2230
RR2240
RR2Z250
RR2260
RR2270
RR2280D
RR2290
RR2300
RR2310
RR2320
RR2330
RE2340
RRZ350
RR2360

RR2370

RR2380
RR2390
RR2400
RR2410
RR2420
RR2430
RR2440
RR24 50
RR2460
RR2470
RR2480
RR2490
RR2500
RR2510
RR2710
RR2720
RR2810
RR2820
RR2830

Normal

RY1062
RY1064
RY1066
RY1068
RY1070
RY1072
RY1074
RY1076
RY1078
RY1080
RY1082
RY1084
RY108B4
RY1088
RY1090
RY1092
RY1094
RY1096
RY1098
RY1100
RY1102
RY1104
RY1106
RY1108
RY1110
RY1112
RY1114
RY1116
RY1118
RY1120
RY1122
RY1124
RY1126
RY1128
RY1130
RY1132
RY1134
RY1136
RY1138
RY1140
RY1142
RY1144
RY1146
RY1148
RY115G
RY1152
RY1154
RY1156
RY1158
RY1160
RY1162

Speciel to accommodate
universal spare

RY1362
RY1364
RY1366
RY1368
RY1370
RY137p2
RY1374
RY1376
RY1378
RY1380
RY1382
RY1384
RY11386
RY1388
RY1300
RY1392
RY1394
. RY1396
RY1398
RY1400
RY1402
RY1404
RY1406
RY1408
RY1410
RY1412
RY1414
RY1416
RY1418
RY1420
RY1422
RY1424
RY1426
RY1428
RY1430
RY1432
RY1434
RY1436
RY1438
RY1440
RY1442
RT1444
R11446
R71448
RY1450
RY1452
RY1454
RY1456
RY1458
RY1460
RT1462
RY1360
RY1360
RY1222
Y1224
RY1226



5¢2.5. (cont)

A

\ Unit Yormal Special to accommodate
; universal spare

RR2B40 - g RY1228
RR2850 - RY1230
RR2860 - R71232
RR2870 - RY1234
RR2580 - RY1236
RR2850 - R71238
RR2900 - RY1240
RR2910 - RY1242
RR2920 - - RY1244

Plugboard pre-drilled for reed follower rslay:  Order Ref: ZY133
Retaining clip for relays and T.R.Us: Order Ref: D3/26697.
Retaining clip for transmitters and receivers:  Order Rel: SK.1780.8%0

4-Stam moulded terminal block mounted behind plugboards for line terminals
or line resisgtor. Order Nef: Pii2322.

. Line resistors (one required per transmitter or t.r.u.
output) - '

Current type Tlectrosil type TR-G, 24 ohm, 5%
(1% metal-oxide);

Haintenance type : YWelwyn type F75, 33 ohm
(4% wire-wound).

5.2.6 Line amplifier

The line amplifier is described in section 2.7.

Current type : order ref. type RR3101 (this unit can
use either 24V z.c. or 24V d.c. pover
supplies);

Obgolete type ¢ Order ref. type RRES100 (thisg unit can
use 24V a.c. pover supnlies only);

Non-standard type : order ref. type RRE}IC (this is a
special version of type RRY101, desighed
to operate from a 12V d.c. supnly).

Type RRE100 was universally used on all new insiazllations
up to 1970. It may now be replaced for mainfenance purposes by
type RRB101.

5.2.7 Line amplifier supnly transformer

Transformer to supply 1 line amplifier : for outline
see fig., 5.2 ~ 13 110/28-24-20V, S0Hz, 35VA; order ref. type
RR9210.

Transformer to supply 10 line amplifiers : for outline
gee fipg. 5.2-2% 110/28_24~20V, 50Hz, 350VA; order ref. type
RR9220 .



o
!

(Type RRG220 nay be used &s a replacenant for type
RROZ1C {for maintenance purwoaa').

Trensformers for other primary voltages can be supplied,

but are non-standord.

Line isolating tranzformer .

The line isclating trensformer is described in section
2.8, and an ocutline iz given in fig. 5.2 ~ 3.

Order ref: type RRE200,

Tower aunnlies

The Reed power supplies give a suoothed and stabilised
d.e. owinul voltage of 12,5V from a 50z 2.c. input at 110V,
and are used to feed transmitters, receivers ond t;ElCuihLCT
repeater units. There ere two iypes, as follows

(1)  600mA unit, type vef. RRO1Z0 - will feed up to six
raceivers or ten transmitters;

(1i) 5% woit, type vef. R0120 -~ used in the signal box to
supply all the iransmitters or receivers,

(Note 1 %type RRULO can be used as a spare for type

RR%120, providing sulficient epzce is available ).

The units are described in detzail in section 2.9,
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Pig. 5.2-1 : Line amplifier supply transformer, RR 9220
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Fig. 5.2-2 3 Line amplifier supply transformer, RR 9210
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Fig. 5.2-3 : Line isolating transformer, HR 8200.
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