F.0, ENGINEERING DEPT. TELEPHONEG
ENGINEERING INSTRUCTIONSB AUTOMATIC
g 1531

UNIT AUTOMATIC EXCHANGES NO. 13
General Description of Units, Apparatus and Wiring
® [WOIE— As this Instruction has been completely revised, individual paragraphs hove not been "starred"]

I« BGeneral. Tris insiruction descrites the constristion of tho units, the apparatus used and
datails of the wirlng of the equipment for & U AN, Mo, 13, A Tist of grawings diagrams and spec|fications iz
given in G 1532,

£y Tro equipment is assemtled in four types of uniti-

Lime unit - Unik, Aubo., Mo, |34
JUrDCiEn unlk - Ui &, Sulé,. , ho.i53
Mo Fiy e 0ufay and miscel | aneous

pparaties unlt - Unle, Auto.. %2130
Huad b dary MO, Fs wnik - Unid, Aubps, Mgy 130

3: Unit capacity of bulldingss T7re unit capacity of ouildings used for WA.E.5 %, 13 is shown
In Table 14, B1 bwildings will be used for all new U, A X5 b, 13,
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4, Constructional details of unita. The caninets which nouse the aquipsent are of speot
steel and have & Ine cavity walls Tilled with corrugaiso cardogard for trermal insulation, and wooden batlens
for strengthenlng. Wnen tha doors to Lhe cabinets are in position Lheir edges Fit on fabric—covered ruQer
cord to exciude mplsture, Tha rack Tramework (s of 2 06, & 2 im, % é in, miloe—steel angle Trom and |5 Thiwad
to the cabimel. The Trameworks of the 4 and B unlts are simllar to stondard main exchnige Fechs in that the
apparatus {5 mounted in Front, with connexion strips, cabling and wirlng to the rear.

B« The uerghls and dimemsions of the units 2re a5 shown in Table 2.
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6, Cable nm. Tne Inter—unit cabling is accommodated in a separate sealed compartment [n the rear of

the & =nd 8 uniis. Tha entrance for the cables into the wnlt is win tweg moles IR The Doften of Lhe rum, one
pole At esch'@nd of the compartment, When the cablos ore installed thése nales are sealed with *Compound How 5%
Thire afe wo entrarces In bhe © unlt far the inter—unit cabling, ane at the top rlgnt=mard slde [unit viesed
fron the Front) to accommodate cables from tne A unils and the other at the top froot to accommodate cabies
from the 8 pnits. The B ard € unils afe intercennected by a sealed cable trough of & In. cavity sheet-stesl
constructicn.

Te The coble holes in the € unlt are saaled by hardeood covers. Whan axtensions are provioed. irase
covars ara removed and Fittad over the erd of bhe cabls runs on the last 4 esd B unlis, Similarly, a wooden
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L]

jashet ard poacking plece soppliac with zach unlt aro TiL1E=d- Delkesn shatfing uniie and, In Lha sase af C

g First 9 anits, betwsen the units =nn tne’ caole teughs  The bottom of tha C unit, directly uwrdar the
W, 0L F, Tuso=mourt lngs, |5 Filled 1n with wooden batlens. Thess efe interdsd to Lo Cul eway 45 racessary
to =eol sxternal soble reguiremants; the seans, Spates belween caples and battens, and belween Datisns

ard Tramework belng sealed subSeguently with “Corpound Moo 5%

B, [hors. Tne top doors at the rear of the & ang B units give access 1o the catie compartment.
THE donf Falla &t the front of tha Koard 8 urits, tka front and roar of EreCoand D onits, And tha rail
staeot Lhe Taser and miodle desrs at the rear of tha & and d unlts ars remo¥apie o give adsy scesss to tha
Apparaius and wiring.

8, [indoe An air—Bpaced window, Tittsd with Deo. sngets of 1.9 mm. transparent Rhodoid in ths
top front door aof tne € anlt, parmits kne fault-ndicating 1Ems to DB 560 (500 par.s) .

APPARATUS

10, The salectors ar=of the W0-poini, *motion, XOO-tppe. Tna Tinal salactors have
3 0-F.o o, Facilities (see G 15320,

11, The 3000-type relay isused for all circuitls, other tan ihe suascribers’ line cireuits,
in shlch Lhe 600-type relay |4 used

12. The meters are of the 100 and 101-Lypas.

13, Uniselectors, 2%-point uniselectors sre used for 1ineFinder allattars, ringing, tane and
i lme—pulse distribution, and in the route-restrictlog and route—discriminating squipment, A 50-point
anlsalectar |3 used In The metar-pulse distriout lon circuit.

14, Unit, Auto., Nosl3As Tnis onit has a capacity of 5 cubseripers! line circults, and abss
omtpins 1inef lnders, grow and flnal sslectors. Tho principal items of equipmant are arranged of Lhe
phclwee as detailed in Tabla 3.

TABLE 3. EQUIPMENT OF A UNIT

B W ]

Equipp=d
1 I Lam iocatban | Capacity as suppl bed
| | | by Supplies
T e s . | Det. |
suoscripers’ calling squipmenta (L, & & P relays) : 5-!1.:11‘ o ' 30
Linefinder allatters (Uniselectars Ho.BU &R} ' ] [ 2 [ 2 '
tontrel ralay—sats g I 2 2 :
Limefindars B &C B [t}
subscribers’ meters (Melers No. 2004 . i ] . 10 |
Linef inder Gverflow metars {Melers Wo. 2014) i i ' 1 '
Group selectar leval=pwerflom metars | HeLars o, 1040LC) H | iz d .
iroup GElSciors | E&F . B [ ¢
Final salectors G g 5 ; 0

Eonnexlon strips Tor terminating shelF wirlng are
mouwniss ab lhe raar of shelwes G, Lk
and G

Bittsfy jacks; tesl JACkS; connaxion strips Por terminating tonss, pulses and ringing; Fuse panals Lo
accommdate alarm-tygs fuses: routing test kéys and lampd &ra alsa provioed.

|6, Units, Auto., Mo,U3B. The Unit, duta., Mo.138 accommodates Lhe junctian strip-mounted sats
o auxillary equipment {sea G 15837) and is suppl ied uncquipped, bhe feCesBary terminating and auxlliary
ciuipmenta being requisitionad ssparately ang fitted leeally. The number of Sets which may oa fitted in ong
unit Depsnds upgn the types of equipment. The asthod of datermining the nunger of B units regulred for a
yiven exthangs and Lhe arfangamant of the equlpment on the unils |8 gescriosd In G 3533

|8y Thg rack is grilled wo sccommodate 29 single, harlzontal . mewnting platas (Hountings F15LS204H) oF
troir eqalvalant. The direcktion of groath of Lhe junctlan aguipmant on the racks i5 ugsards.

Fays 7
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17 wheh common maltl=mgtering equipmonts (don, AT 3908) afp Foquired, they are, mhere poss|bls,
mounted in bhe Tirst B unit of the suite and, for this purpose, a channal=tiype shelf ks reguis|tionsd ard
fitted Tocally, The shelf has & capecily for Five relay=s5els and s sgunted at the bottom of the framewark,
whers drillings are pravided far bhatl purpose,

I8s Battory jacks, fuse panals, and connexion strips for terminating tomes, pulses and ringing are
Fitted on &all B Usigs,

19 Unit, Auto., Moel3dGs This unit accommodates tre WOWF., |.0.F., alarm-leeating &nd | ine=
testing equipnant, anrd felay=sels conlaining tha ringing, tone, Llime—pulse anrd meter-pulse eguipmant,

20 The M.O.F, has an Jltimate capet|ty for 12 *PFrotectors, W.C. & T. ¥0B®, and eltner 18 "Fise-
mountings Mo, U001 or 17 "Fuse—mouwntings Mo, U001® and U *Fuse<npountings Mo, @726, complete.® SiK protectors
ara suppl ied with each wnit, and on Lhese, subBcribers' numoers 200 1o 209 and Juhctlons § 1o M are
iefminated, The fuse=mounlings are requisitiongd and Titted locelly as requireds Thoy are fitted in such &
pasition that the Tength of the |umpsr wlres ls 2 efnleun,

Zl.  Testing enuipment, Hountad |mmediately asove the protectors 1s a terminal strip to whicn tre 1ing
testing cord |s eennscted, and a "Jack Mo, 330 8H" for the connexlon of M. tane to T.0.5. and faully 1ines.
Y susponsion hook is fitted o tne righi-nard wortical to accommodats the Wl tone cords whon mot in use.
The 1lne teéstlng equipnent consists of Last keys, & dial-dpsed relay and terminala Tor a "Toster Mo, 43 % and
o *Detector Mo 2T, Tha alarm-locating lamps, of shich tners arg 2L, are 50 mounted that they and thEir
j=aiyrations are vislole when tne dpors of the wunlt are bnoposltisn, & press-Dutton fiited on the cutslde
of tha unit, when prassed, 1ignis tre localing lamp comrnected to any wnil on which a faull exists. The C unit
|5 wired Tar a teat telephone [9Telsphons bo, 1623F° with "Bull-ss1 Ne. 357 which |5 mounted on bhe comalned

brachot and writing dosk Titioed on tha ond of the units

22y Comonm gguifment, The rels—s=ts cantalning the common aquipment, l.e. ringing, metar pulsas,
¢ bogether with Lhe Tuse pangl b, tone trandforfmers, ringlng transaforsers and choks, are

fanes and Lime pul sz

npunted penird Lhe lesting squipmsnt.

23, Joih ¥, The 1.0LF. is mounted angve Lhe tosting equipment ard relay-3cts; the mul Liple and |ocal
sfdes Deling al-the Front and rear of the whit, raspectively. Flwve werticals are provided on eash sioe of
the 1,.0.F., and commexion sirips are arrsnged, as Far as practicanie, to glve a straight Jumpering Achems.

*3trigs; Connecion, Mo, 2% Tor cumnzctlmg the dlonzs, pulsss, ringlng. positive boaltery elc., e mobnisd

abowd the Tocal side cT the [.LF,

B

2% eteibution of dower. Mounted inside the cabinel, ovar tha 1.0F., iS5 a common districution point
for ine 50-¥. negative power supply ard raturn; tnis consists of iwo coppef Dard Tor the Supply and return,
dach tltted with ten lugs to accommodate *Cable, l.M.V., ¥.08U%,  In additlon, the return foed: for the
positive battery is connected o tha garth bar,  The regalive Dusbars amd lugs are prevanted Prom coming into

aceldental cantact wlin the framewark by an lnsulating strip.
25, The watn items of eoutiment on £he O unet are Visted in Taple U.

TABLE 4, EQUIPMENT QF C UHIT

Equlpmant cepacity Equippes |

Prolectors, HW.C. & T., &0 @ 12 fi

FUBS—Taunt ifgs 0.5001 12 -

Fuss=mauntl ings Ho. W03, complels i -

“elay—sel Ho. 3 3ugl (ringing. ard mator=pulse equipments | 1 ]

Strips, Confeslon, No.sia (S} {01.0.F. multlpls sida)® 15 _I Equipped as

strips: Comnexion, No.97 [(esza} [1.00F. Toeal side) 15 / raqul reo

SLElps, Comexion, Bo.26 Ll 10

Transformers Ro 85 B [Ringing) 1 |

Transfarmere %o, 22 3 !TE-F-_-E] 4 u

6. unit‘ ‘LUtﬂ-! Hoa 130, This s a geroral purpose unil and 05 ysed anlnly to bermindte sables
In =xieks af Lhe Capntclty af Lhe 0 unlt anc to accommodate *Lnlts, Terminating® ard sssocisled equipnent, 11

F 1
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is desigred to be Fitbed adjacent Lo Lhe C unlt and, conseguently, Lhe cablmal nas apen ends.  Installation
instruciions for tols wnlt are contained in G 3536.

27s The uprights of the unit are OFl1le0 on both faces with 20 nolss st —in spacings.  Thesa
drillings are primariiy Intended for the TEtting of "Units, Terminaling® and Tine trarsfofoers but, by Lhe
zddition of suitable fronwork provided Tocally, fuse-mountings, proteclors amd eonnestion sirips may be
sthommodated, To Tscil|fabe jumparing between the C ang O unlis, jumpar rings may need to e Titted,

23, Schedule of equipment, fne main {tens of cquiprent, with the sxception of the paser plant,
requirad Tor & U, A4, Rgo13 ars Tisted in G 38534 The powsr plant ltems are schoouled in POWER, General,
F 3030 snd F 3040,

m CABLING AND WIRING
28, M.D.F. and |.D.F. caslieg for the fu11 capacity aof protectors fe provided and, where
{he proteciors are fitted, ooth ands of the cables are terminated. Where Lhe protectars are nok flited, onm
=nd of the cable b8 terminated an the connexlian strips on the multiple side of the (.0.F. ard The skinmers
[reyat ive, positive amd P=wirgs) of the other end are Ped Chrgugh the holes In the protector fanning=stirips
and wrapped round a wire which is stretched vartically between the prolector mountlng detalis.

30. Linefinder multiples The Tinelinder multiple is terminated on cennexion sirips, mounted
it bhe Fear el skelf O, and |s wired a5 shown In Taple S5

TaBLE §. LIWEFINDER MULTIFLE

Levi] Suars. ' Line-relays and Maters Circults

i and 7 | = Wired for junciiona @~
= and Mewires of lovels
strapped on conrmxion SLrips

! | =10 Haunting plate 1 Ordinary Subrs,
i =10 . - 22 . '
5 : ey ¢ 5 g .
| f : =10 1 . Petars wired ¥ia cannexicn
| strip .
. T ang A = 10 ¥ 8 5 Level s strapped on coiingse-

ion gtrip. Contacks L1 and
L wired to conmexion strip
for cojmn—iox ar grdinery
SULECriter sorking

9 aied 0 - Wired bo connesion strip enly |

3la Tne slring for the vertical ®arking tanks of the lineFinders, and The Tevel cannexions Lo Lhe
rout fne—tast heys, are terminated on bBhe VingTinder mulitlples conraxion etrips, Associaled lewels of each
viertical marking bank are commoned by mears of 30-10. Dare tinned-copper wire.

32« The subscribers’ 1ine clrcuits are terminatad on tho same confexion strip tags as the multiple
wirimg {lavels =7 inclusivel. The maters for the Subgeribers® circuila termlnated on fevels 5, 4, 5 and
Toare wired direct to Lhe assoclalted L and € relays, and the metars for the sscriters® clreults tzrslnated
o0 lewel 8§ ara wirsd 1o the associated L and B relays via tags on bhe Tlmal-salector mulbipla comgxion

stripgs and conmectad by means of abraps of bare Llared-coppsr wirs,

33s felay springs LE amd L27 for subscricers’ 1ine gircuils contetlsd o ldevels 7 and 8 {10 circuits
oaly}, ard the ordinary and coin=box conrexions of Lhe vertical marking oask, are wired Lo tags on bhe
firal—selactor miltiple—connexion strips.

3Y. The Tull camplement of wirlng for suoscripers’ Vime circuits and meters is provided; bul whera the
sparatus (5 not Fitbsd initially, tha wirgs are Forfed oul behlnd ihe respective positicns mrd Sufficlent
T=imabh af wire is alTowed For sghing connexion Lo the apparatus when Tilleds

35, Group-selector multiples The groupeselector multipla is terminated on o §30=circuit
otk loe=strip, mounted at the rear ef skelf £, ang |5 wired as shown in Taple &, The maltiplz for YTevals 1=-6
inclusivg is contnuous Tor solettor shelves E and F, out tnat for levels % amd 4 §s drought out separataiy
Pegu U
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Lo the comrexlan sirip From each shelle  The negative, posilive amd Pewires of level 9 and 0 are sirepped
on the connexion strip.  The separate E amd § shelt outlels are strapped ab the 1.0.F.

TABLE &. GROUP-SELECTOR MULTIFLE

Luwzl Clroult
1 Wirad to conmexien strip only
2 Fihal selectors Tor SuDSCTibers 700-280
3 Final szlsctors far subscribers 300-399
(T fgneparent jurctions
[
. . Farant exchange juficlions

36, Allotter bank connexiona, Tho cornexions of Lhe alloller bank and Tinefinders to
Jroup saleciors arc ahawn in Table 7.

37, Final=selactor multiple. fre final—selector multiple (100 circults, susstribers o))
13 borminated on & connexion sbeip, mountod ak the rear of Shelf &,

TABLE 7, CONNEXION OF ALLOTTER AND LINEFINDERS T0o GROUP SELECTORS

I RS e i e R e
allotter bank-contact Mo. [Arcs 1 to 7 only-arc 8 spare] | Linefinder Mo, | Group-selsctor Ho.
1, 9, 47 [mul eipled) { 1 [ 1
2,10, 18 | = i { 5 !
e SO | #o | ¥ 2
w1z, o o+ ) ' n b
Ak wf{ % ) i 3 3
.10, 22 = ) ' 7 7
7,15, 21 | . i | u u
E gk L ™ ) a B
I 25, earlhed {are 3 anly] I - : -

38, Overflow meteFs. The overflow metsrs For each af tng Tevels -0 Inclesiwe of the g reug
Egleclors are Lerminaied on The group—salector mdltiple conmexion &Lrip.

39, Multi-metering clrcults,. on tme multi-metering equipmentis, there (5 a cross-connuxion
ficld which parmits variation of the discriminatory corditions applied to the code Lags. A Single-Slded
connexion strip [A % 25) is provided on each equiphent and the unlsslector oDanks are terminated, one art of
ihe wniseisctor on each vertical row of tags. Tha bank connexions are bterminaled oh 1he | nrermast  raten
the taygs, leaving Lhe romainder of gach Lag free for sirapped COnnes 1GhS.

40s: Spare-=code wiring. im the common multi—metering eguipment the spafe=code lags appear an
the bottom row of the conmgxion strip, ard the strappings are made wartically wits "Hirs, Coppar, Tinnesd,
Bos 2% RWa " In the notches at ihe eatramity of the fags.

Uls ©n tho aylti-metering equipnent, tre spare=code tas |8 Lag 7% on row L on the comnexion sbrij

i Equip ] B it B
and cannexions ere made to Ehis tag by 4 camblnatlon of morizontal and vertical siraps.

U3, im =ach case where code lags ere o b2 pessed by a spafe=code sirap, the cennexions from th
spare—code Lags = |scent to code Lags are mads by means of insvlatsd =irs.

§3. Miscellaneous clircults, Tho ringing, pulsss, tones ang miscelbansous i caits ar
terminated an *5trips, Commexion, Ho.28®, mounted at bEhe rear of shelf G odn the & wmits, at the top front
of tha B units, and above tho Yocal side of the 1.00F [n the C unitss

B4, Cablaes and wires, The caplas and wires specified for use (0 U A X.E K313 are shown
in Table &,

Page %
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TasLs 8.

Cireumt

Elellor 5 and relap-gets

Wultiple bGank loops

Shel Felp=shal P multiple -|r'5f|1| ang
tails Trom multiple Lo connaxian sErips

Vergical
airips

marying oanks o connexiore

Alatter=bank wiring and wiriog From
bank to o contral relay-sals

Shirip=mounted sats and auxillar
and local sireps on Suors:” L,
P relay maunt|ngs

iy

¥ u
K&

T ri nglng, pulses, tomes and siscellansaus
circults

T Ringing, pulses, Lores Snd miaca)Tareous |

circui®s (lacal wiring on B unilt]
T Charge=t il lesd

.1.

nter—unit cobles and ceblas 1o 1.0.F,

T Jungering on 1.0 F,

Battery ard garth Tesisg—

a0V, nagnlsve Qalizry ?.Il::lh- amd raturn
wd betwson distrioutlon bar on C wnit
afd Tugs pangls on otharf un ks

atlery supply and return
pG, Connaxion, Ko. 289 an
ES

T

Thess wires and cables are reguired
fer Inatalizbion

AUTTO. 153

3

Cetles and Wires
Wire, Switcnplate, Enameiled 2% 5.W.G.)
fi-ib.. ta Spacn,Cw U

Wire, Switchooard, Enamellied §single silk
and collon cowered, waxad) [25 8,W.G.)
Eh=i0., [0 SpechiW L5 Type 2

Wire, Switchboard, Ename)led {doudle silk

and colton coversd saxed) [25 5, WG, )
fd=10., to Specn, CW 105 Lype 8

Wire, Seltchopard, Engmelled {double silh,
catton covered, wawed] (27 5. 6] ob=l0.,
ta Spechn. OF 145 Typo 8

Wire, 56l tchboard, Enomallad [doutle &ilk
and cotton coverad, waoed) (23 S.W.G.]
Bh=lbe; 1o Specih. C# 115 typae 8

Wire, Switceplate, Enamelled (29 S.w.G. ]

| 84=lD., Lo Sp=cn, CW L5

Caple, Seitlchkbopard, 1.8,

(tinmeo, rubber,
cotion and wool coversd,

callan bralgad

overall amd flame—proofed) [0 5.4.06.0

| Al=-10.,; Lo CSpECns OW FL

[ Wire, £.P,, LRY (2 5,.WG] W =10,
{and L oprff=lo.

sFarpncess= G (832, G 3531, & 359%, U 3534
!Tp A7) FOWER, Genersl, F 3030
" L F 3ne&n
E WD

PoRaY. €30 5.w.G.) isf20-10,

Cabla, Swilchboard, Lnanellad {dowsle
scetylatad cotton appmd, Draidsd avarall
ared Tlamsgroafed) (33 5.e G ) H=10.,

to Spacn. CW- 55
Wire, E & FiFa I';irn-_u:_:-. enans] Ted, doubls

scetyl alet=cotton covarsd and |acuerao)
122 5,%.6. ) 13=10b, To Specn. CW 56

caple, E.b., #50uv, (1.8, sulcanized,

praided asd compounded] 0.0225 5?‘ 1
[7/.06a), olack for suaply, rad Por relurn
Camle, Eil.. F0O%. (l.f volcanired

orajeed and ::|:|'||.'|:u-'h.]-=lilfl 0L 0030 .'wri!i in,
f3f.028), red for supply, black for relurn,



