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The present invention relates to automatic exchanges for
use in telephony and the like.

In co~pending Canadian Patent Applications Serial Nos.

620,032 (filed September %, 1951, in the names of A.A. Chubb
and M.M. Levy), 623,37% and 623,375 (each filad{‘%{é‘ﬁb’grﬁ&;}23,
1951 in the name of M.M. Levy), automatic telephone exchanges
are described in which a group of communication channels is
provided, the number of channels being much less than the number
of subscribers comnected to the exchange. Calling apparatus,
responsive to an initial calling signal such as a D.C. signal
transmitted when a telephone subscriber 1lifts a telephone
handset prior to dialling the number of another subscriber,
seilzes a free one of the aforesald communication channels.
Means are provided wvhereby, in operation, further calling
signals, such as dialling impulses, are then applied in the
exchange to transmit to the terminal equipment of the called
subscriber an identification signal identifying the selected
one of the communication channels. Apparafus is provided to
identify the channel indicated by the identification signal
and to comnect the called subscriber to the identified channel.
According to the present invention an automatic exchange
comprises‘a group of communication channels, the number of
chammels in the group being substantially less than the number
of stations connected to the exchange, routing apparatus
responsive to a calling signal from a first station connected
to the exchange, and representative of the number of a
second station, to transmit a calling signal to the terminal
equipment of the gecond station, apparatus responsive to
the calling signal applied to the said terminal equipment
to seize a free one of the said channels, ldentification.
apparatus adapted to transmit to the terminal equipment of
the first statlion a signal identifying the seized chanmmel,

and apparatus responsive to the chamnel identification

D
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transmitted to the terminal equipment of the first station
-0 connect the last named terminal equipment to the identified
channel, whereby communication between the first and second
stations can be established in the identified channel.

The routing apparatus may comprise a register and a router
as described in the aforementioned Canadian Patent Application
Serial No. 620,032. Alternatively a register and a group of
low grade communication channels as descrlbed in the aforementioned
Canadian Patent Applications Serial Nos. 623,374 and 623,375 may
be used for this purpose.

The "apparatus responsive to the calling signal to seigze
a free one of the said channels" may be any sultable device
such as a line finder, or an arrangement as described in co=-
pending Canadian Patent Application Serial No. 606,548 filed
October 10, 1950, in the name of M.M. Levy.

The sald identification apparatus may be a router as described
in co-pending Canadian Patent Application Serial No. 620,038,
filed September 4, 1951, in the name of M.M. Levy, or return
channels in the aforesaild group of low grade channels. The
identification signal may be a pulse or a coded group of pulses.

The said apparatus.responsive to the chamnnel identification
signal may be as described in co-pending Canadian Patent
Application Serial No. 606,362, filed October Y, 1950, in the
name of M.M. Levy, or in the aforementioned Canadian Patent
Application Serial No. 623,374,

The invention will now be described, by way of.example,
with reference to the accompanying drawings in which:

Figure 1 is a block schematic diagram of one
embodiment of the invention,

Flgures 2 to 12 are diagrams of parts shown in
block form in Figure 1, and

Figure 13 1s an explanatory dlagram.

Figures 1% and 15 are diagrams of further parts

shown in block form in Figure 1,
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FigurgylS ig o furbhor oxploncbory dicgrem, ond

Figuro 17 is o diogram of o goto cireult.

Roforring to Figure 1 this ig v block schematic
diegrem of an aubtomntlc oxchange sulkable for uso viAth 2,000
mibscribors, Of tho 2,000 subsoribors! sbtotions connoctod to tho
uxchengo, onc is shewn ot 10 and anothor at 11, thoe stotion 10
boing torminctod in tho oxchango ot "subts linc circuit" 12 and
the station 11 boing torminated ot the "sub's linc circult’ 13,
Tho "subts lino circuits® will bo dosoribod lator,

Tho oxchango comprlscd o group of 100 high grodo
pulsce communication channols. This group of chonnols is providoed
by moons ineluding o pulso gonorantor 14 adapted Lo gemorato
pulsos suitablo fér combination to providq the 100 channols time-
interlocoed ot o pulsc repobition froguoncy of 8,000 pulsos por
socond in ooch chonnol. Tho 100 chonnols oro torminnatod by 100
Yeellod units" rospoctively of which one ig shown ot 168, 100
"ealling units" tomminobo the othor onds of tho channels raospoc-
tivoly whon in uso ono of the ocllod units boing shown ot 15,

Tho eclling ond ecallod units willbo dosceribod letor, Signels
botwoon tho cnlling ond ccllod units poass through o "GO spocch
junction" 17, a "Roturn spocch junction" 18 or o "Moboring and
rolocso Junction" 19 ag tho cuso moy bo, In tho ovont of o
0:1lod subscribor boing ongegod, o "busy signel™ is tronsmittod
to tho ealling subscriber by woy of o "busy junebion" 20 g vi 1l
be described lotor,

For uso in osbablishing oclls botwoon subsecribors
o numbor of cllottors 24 and roglators 23 aro provided topebhor
with o celling junction 25, un ideontificantlion junction 25t ond bvo
furbhor pulso gonorctors 21 ond 26, oxcaplos of which willbo

doscribod lator,

el
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Agguming the subseribor et stobilon 1C to bo colling

tho subgeribor ob stotion 11, thoe first oporclbion occurs in ‘tho
]

sub's lino cireuilt 12, Thig contains o findor vhich Piads o freo
calling unit 15, An nllottor 24 thon comos into operatiocr und
§ allots o roglstor 23 to tho calling unit 15.

By moons of tho allobter and o findor in tho rogisbo:-

the calling unit found by tho sub's 1ino circuit 12 is comnootod Lo

Lhe allotbod rogistor 28 ws will be doscriboed lobtor. A dlolling
i tono is thon entomotically tremsmittod to the calling subscribor.
i ' Whon tho culling subscribor hoors tho diclling tono
3 and diols thonumbor of tho callod subscribor, tho diclling pulsos

aro transmittod through the lino circuit 12, cnd tho soizod celling

i unit 15 to tho ellobbed rogistor 23, In tho rogilsbor tho four
i gots of dialling pulsos orc storod on four unisoloctors cs will
2 be doscribod lotor, Four groups of “ton pulsos coch, which will

bo roeforrod to as tho 1, ¢, D end U pulscs, crc eppliod to tho

four unisoloctors in tho rogisbor from thoe pulsc gonorctor 26,
Thus tho unlscloctors in the ropistor seloch ono pulse from onch
of tho four groups of rocurring pulscs applicd thorobto ond it is
crranged thet thoso four soloctod pulsos arc canbinod to form o

rocurring output pulsc which occurs in ono rocurring chonnol

iboernrl in e rocurring scquonce of 2,000 chennol intorvels.

Thoe soquenco mey rocur for oxemplo ot tho roto of ono por socond

end tho 2,000 channols constitubo o group of low gredo cowund ocbion
cheanols.,

Tho rocurking oubput pulso from tho repistor is
appliod through thoe colling junction to oll subseriborts line
~lecults, Theso eireults have peting pulscs rppiicd thercbo,

hovovor, from tho pulso gonerntor 2€, the pgobtiag palsos anpliong
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4o ooch subscriborts lino eircuit boing in the chinnol vhotso numbur
corresponds to tho subscribor?s numbur on thou oxchongos Thus

th§ only aswbscriborts lino eircuilt to rospond to o oclling cppoar-

ing ob the output of tho celling junction is thet ono whose goting

corrosponds to tho numbor dinllod.

o

Tho oalled subscribor's 1inc eircult thon hunts for
t. froo enllod unit,.

Each colled unit is connoctod to'ono of ‘tho tominalc
Tdt to Td'g end to ono of tho tominels Tule Lo Tu'g of the gonerusor
21 difforont onocs of tho called units being connoctod Lo difforont
voirs of tho forminala Tdr' cnd Tul, Tho output of tho gonorutor
21 iz in tho form of ¢ rocurring soquence of twonbty pulsos which,
for gonvonionco, will bo dividod into tvio groups. Tho £irst bon
pulsos in tho sgguonco will ho roferred to colle ctively as the 47

—-

pulsos ond tho socond ton os the ul pulsos. Tho ton At pulscs

will bo reforred to individually ca pulsos d'p o dlg rogpoctlvoly

and oppoor ot tho torminnls Td', to Tdtg rospostivoly of the

gonorotor 21, Thoe ton u?! puls os will bo ruforred to indilviduelly

~a pulsocs uty to ulg rospoetively and cppucr ot the torminals
Tu'y to Tuty rospoctively of tho gonoretor 21.  Thus occh ctllod
unit iz idontifiod by o difforent poir of d' cnd u' pulsos,

Whon o froo ccllod undt s found by the onllad
subsoribor's line circult, tho d' cnd ut pulses idontifying the
¢~llod unit ore tronsmittod through tho idontifiocation Junebion
257 ond tho rogistor 23 to tho colling undt solzed by tho calling
subteribor,

Tho onlling unlt, in rosponso to thoso d' ond u?
pulsos gsoloots cppropricto pulsos from tho oubput of the gonorator

14 to cnablo communiocction to be cobeblishod betivwoen the tuo gube-

seribors in tho chonnol torminatoed by tho od Lod unlt gcized by

waf3om



539003

tho collod subscriborts lino circuit,

Tho autometic oxehongo shown in Figure 1 will now
be deseribed in more doteils with roforonco te Fipurcs 2 to 17,
Throughout Figurcs 2 to 17 2ll roloys cnd cubometic switchos aro
ghorm in convontionel mannor tho operating windings thoroof boing
roforoncod vith o lothor ovor o figuro, tho Ffiguro indicating the
numbor of roley contacts or bornks of swibtch conbocts cssocinted
writh the winding. The comtbocts or bonks of conboets nssociantod
Ath o vinding aroc givon tho samo lottor roforence folloved by
Tigurc, roforoncos to differont combacts or banks of conbeebs cone
teining difforont figuros, A conteot may ol so hove tbho somo
roforence lotbor ne its oporabing winding followod by o furthor
lottior or lotbers. L1l rolays ond swibchos orc shovm in thoir
unoporatod positions.

Roforring to Figurc 2 this i o circuitb dlogrom
of opparctus suitablo for uso og the sub's lino cirouitsl? cnd 13
of Tigurc 1, Tho subsoribor's lino ls connocbod to Llinc torminaols
2’
contocts Kl ond L'.[‘2 being normaelly connocted through raley conbtacts

L’.'L‘l end LT L'I.‘1 boing normally connoctod to onrth through rolay
K2, roley winding L end bottory BAT_L to vorbh, A uni-soloctor
hoving six bonks of contocts S1 4o 86 1s operctod by o v nding S
end insorruptor Sdm. Tho cutomatic intorruptor oporotion moy
bo es doseribod on page 225 of Tolophony Volume 2 by J, MAbldngon,
published by Sir Isace Pitmon & Sons, Lbd. 1050, Thig woxrk by
Likingon will bo horoinafbor reforrod to as Tolophony (oithor
“ol. I or IT) by .ﬁ..'tkinsc;n. Toch of tho banks S1, S2 tnd 83 has
26 fixod conteobs, o first of tho conbucta boing the “home"
conteot, tho noxt 12 boing OUT conbrets, (nd tho other 12 boing IN
conbeote,

Tho benks S1 and S2 nro for carrying spcoch, tho

wipors thoroo £ boing comnootoed to L‘I‘1 end LT, rospootivolw, ihon
A [ -
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the apparatus is in use, by relay contacts K1 and K2. Contacts
2’£6ul3 of 51 are connected to 12 output terminals respectively
of which one is shown at + 07, and contacts 1% to 25 are
connected to 12 input berminals respectively of which one is
shown at + Ij. Contacts 2 to 13 of S2 are connected to 12 output
terminals of which one is shown at ~01, and contacts 1% to 25
are connected to 12 input terminals of which one is shown at
-Iq1. The bank S3 is used for control burposes, contacts 2 to
13 Peing commected to 12 output terminals respectively of which
one is shown at POy, and contacts 1% to 25 beilng connected to
12 input terminals of which one is shown at PIq.

Bank SY4 has an insulated home contact and a homing
arc BCqs The function of the homing arc is as described on
rages 259 and 260 of Telephony Vol. II by Atkinson.

Bank S5 has an insulated home contact, an arcuate
contact BC, extending over the equivalent of contacts 2 to 13
on 81, 82 and S3, and a further arcuate contact BC3.extending
over the equivalent of contacts 14 to 25 on S1, S2 and S3.
Contact B02 1s connected through relay contacts Z2 to earth.

Bank S6 has an insulated home contact, and 24 bank
contacts of which contacts 1% to 25 are connected to 12
terminals respectively of which one is shown at C1P1.

The home contact on S3 is connected through relay
contacts L1 to earth. The wiper S3 is connected through
contacts K3 and L1 to earth, through contacts L2, and K% to
contacts Sdm ; and through a rectifier W, and meter winding
M to earth.

The wiper of S4 is conmected through contacts L2
to contacts K4 and to the wiper of 85.

The wiper of 36 is commected through a resistor
RX, and relay contacts K7 to a termlnal IJ1 and through the

resistor RXj and a rectifier WX; to a terminal SX1M6k, A
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srminal RT is connected through relay contacts K6 to an output
termindl .BJ1 and through resistors Ry and Bo in series to the
control grid of a gas-filled triode valve Vi, The input terminal

SX146% 1s also connected through a rectifier W, to the junction of

resistors Ry and Ry. The cathode lead of the valve V., has in
series therewith a relay winding Z, and the anode of the valve
Vl is connected through relay contacts X5 to the terminal HT+1 of
a source (not shown), of D.C, whose negative terminal is earthed,
A relay winding K is connected between contacts Sdm and L1.
Referring now to Figures 3(a) and (b), these show a
circuit diagram of apparatus suitable for use as the calling unit
15 of Figure 1. It will be assumed that this calling unit is
that connected to terminals;+01, -01, and POy of Figure 2, these
terminals also being%shown ;n Figure 3(a). Terminal +Ol is
connected through relay contacts D1 and one w;nding of relay A
to earth. Terminal‘—Oi is connected‘%h;guéh relay contacts D2,
i a second winding of relay A and a battery BAT3 to earth. Terminals
i% +Ol and -O1 are also connected through capacitors Cy and Cyp
: respectively to a winding MW, of a hybrid %trinsformer HY¢ which
has a balancing resistor RB. The function of the hybrid trans-
former and balancing resistor is as described on page 83, Vol. I,
of Telephony by Atkinson. )
The winding OW; of the hybrid transformer is
connected through a capacitor 03 to the control grid of a pentode
valve V) whose anode is connected through a load resistor Ry to
the positive terminal HT+2 of g source (not shown) of D.C. whose
negative terminal is earthed. The cathode of the valve Vy, is
earthed, the screen grid is connected directly to the terminal
HT+2, and the suppressor grid is connected through a resistor

Ry to the negative terminal -GBy of a bias source (not shown)

O
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whose positive terminal i3 earthed. The suppressor grid is
also connected through a capacitor Cu and relay contacts B5 to
a terminal GP. The anode of the valve V), is connected through
_a capacitog 05 to a terminal GSPl.
| . Winding Iy of the hybrid transformer HY, is
connected to the output of a low~-pass filter FILl. One input
terminal of the filter is connected to the anode of a pentode
valve V3 and the other to earth through a capacitor 06 and
through a resistor R5 to the positive terminal HT+3 of a source
of D.C. (not shown). The suppressor grid and cathode of the
valve V3 are connected to earth.

A terminal RSPO1 is connected through a capacitor

Cg to the control grid of a pentode valve V5 whose cathode is
earthed. Negative bias is applied to the control grid of the
valve Vg from the negative terminal =GBsq of a bias source (not
shown) whose positive terminal is earthed. The énode of the
valve V5 1s connected through the primary winding of a transformer
XF, to the positive terminal HT+Y% of a source (not shown) of
D.C. whose negative terminal 1ls earthed, The screen grid of
the valve Vg is connected directly to the terminal HT+Y and
the suppressor grid 1s connected through a resistor R6 to the
negative terminal —GB3 of a blas source (not shown) whose
positive terminal is earthed. The suppressor grid of the
valve V5 is also connected through a capacitor C9 and the
contacts 35 to the terminal GP.

The transformer XFl has two secondary windings S1XF1
and 82XFlo One terminal of winding S,%F;, 1s connected to the
negaﬁive terminal ~GB2 of a bias source (not shown) and the other
terminal 1is connected through a rectifier wg, and a resistor R7

to the control grid of the pentode valve V3 and 1is comnected through

] Qo
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.+ rectiiuver W3 to the negatlve terminal -GB) of a bias source

(not shown) whose positive terminal is earthed. One terminal
of the winding SZXFl is connected to the negative terminal =GBy
and the other terminal of the winding 82XF1 is connected through
a rectifier Wg to the control grid of the valve V3. The
terminal ~GB), is also connected to the control grid of V3
through a rectifier W4 and a capacitor C10 is connected between
the control grid of V3 and earth.

A terminal ASPOl is comnected through a rectifiex
W7 and capacltor Cll to the control grid of a triode valve V6
whose cathode is earthed and whose anode is connected through a
relay winding D to the positive terminal H™5 of a D.C. source
(not shown) whoge negative terminal is earthed. The control
grid of the valve V6 is also connected through a rectifier w8
to the negative terminal -GBS of a bias source (not shown)
whoge positive termilnal is earthed. The junction of the
capacitor C11 and the rectifier W7 is connected to the terminal
GP through a resistor R8.

A relay winding J has one terminal connected to earth
through a battery BAT#. The other terminal of the relay winding
J is connected to earth through relay contacts D3, a busbar BUSl
and relay contacts Blt. - The busbar is connected through relay
contacts E1l, one winding of relay E and a battery BAT5 to earth.
A control terminal P1 is connected either directly to earth or
through the other winding of relay E and a battery BAT6 to
earth depending upon the setting of relay contacts B3 and E3.
The busbar BUSl is connected through relay contacts GL, one
winding of a relay G and a battery BAT7 to earth. The other
winding of the relay G has one terminal connected to earth through
a battery BATS, and has its other terminal connected directly

to a terminal BUl. The busbar is also connected through

wl] -
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rolay contacts B2 o an output torminal LT,

Torminal IO 1s connoctod throurh reloy contiots
D&, B4 and L1 to oarth, A rolay winding B hos ono tomalael
conncetod through contacts L1l to corth and the other through o
bebbery BI';Tg to oarth,. An outpubt tomminal IMP iz connootod
through roley contoets B2 and Al to oarth,

Torminnl PO1 is oonnccted through rolay contacts
51 to roley contoots D4 which,dopending upon tholr sobtbing, provido
olther cn dorth conncetion or o conmnoction to rolay conbtocts Jl,

Tho roloy contacts Jl provido oithur cn ocith connocti on or o

coumoction through a rosistor Ry and o batbtory BAT ¢ to onrth,

3

Tho oabhodo of o ges-fillod triodo wvalve Vo is
comocted to oarth through rolay conbacts A2 and itsanode is
commoctod through o relay winding F to tho positive torminnl
T + 6 of o suitoblo sourco (nob shown) of D.C, whoso nogebivo
torminal is oarthod. L oapeeltor G, id nosmelly connocbod bo
tho positivo torminal HT + 7 of o sourcoe (not shown) of D.C.
whoso negetbive torminal is corthod. The control grid of tho

velvo Vo 1s comncetod to the copacitor ¢ through a rosistor

12
Rqo ond the contocts E5.

L sourcoe (not shown) of busy tonc is connoebod bo
the terminnl BT which is comnoctod to thoe cunbro winding of the
roley L Bhrough rolay contoobs Goe

i sourco (not shovm) of dinlling bono 1s cormootod
%o the torminal DT which is comnocbod throusgh rolay contocts Fl
to the combro winding of tho rulay 4.

In Piguro o(b) the borminnl GP corrosponds to tho

torminal GP in Figuro 3 (o).

o] Do
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A uniselector ZRU has three banks ZRUl, ZRU2 and
ZRU3, each of which has a home contact and bank contacts. The
bank ZRUl has ten bank contacts which are connected to the
translator 25 to be described later. The wiper of the bank
ZRU1l is connected through a resistor R39 to the control grid
of a gas~filled triocde wvalve Voge The cathode of the valve
Vog 1s connected to the negative terminal of a bias source
GB1y whose positive terminal is earthed. The anode of the
valve Vog 1s connected through relay contacts DAl to one
terminal of a relay winding DA. The other terminal of the
winding DA 1s connected through relay conbacts BA; to the
positive terminal HT+15 of a source (not shown) of D.C. whose
negative terminal is earthed.

The bank ZRU2 is a homing bank and has its homing
arc BC6 connected to earth through relay contacts DA2. The
wiper of the bank ZRU2 is connected through contacts ZRUdu,
opefating winding ZRU, a relay winding CD and a battery BAT31
in series to earth. The home contact of the bank ZRU2 is
connected through relay contacts BA, to earth.

The bank ZRU3 has ten bank contacts which are
connected to ten terminals Tu, to Tu9 respectively. The
wiper of the bank ZRU3 is connected through a resistor Ry
to the terminal GP.

A uniselector ZRD has three banks ZRD1l, ZRD2 and
ZRD3, each of which has a home contact and bank contacts. The
bank ZRD1 has ten bank contacts which are connected to the
translator 25. The wiper of ZRD1 is connected through a
registor R41 to the control grid of a gas-filled triode V29
whose cathode is connected to earth through a blas source

GB15. The anode of the valve V29 1s comnected through relay

-13-
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contacts UAL to one terminal of a relay winding UA one
other terminal of the winding UA 1ls connected through the
| relay contacts BA; to the terminal HI+15.

o The bank ZRD2 is a homing bank and the homing
Carce BC7 ls connected through relay contacts UA2 to earth,
and the home contact through relay contacts BA> to earth.
The wiper of the bank ZRD2 is connected through the
mechanically operated contact ZRDAm, the operating winding
ZRD, the relay winding CD and the battery BAT31 in series
to earth.

The bank ZRD3 has ten bank contacts which are
connected to ten terminals Td, to Td9 respectively. The
wlper of the bank ZRD3 is connected through a rectifier
Woy to the terminal GP. |

The translator 25 lg connected through relay
winding BA, and contacts B6, DA3 and UA3 to the positive
terminal HT + 17 of a source (not shown) of D.C. whose
negative terminal 1s earthed. Ten terminals Tut, to Tu'9
and ten terminals Tdar, to Td’9 are connected to the translator
25, and a further terminal RA'u' is connected to the
translator 25,

Referring now to Figure 9, this is a theoretical
circult diagram of the tramslator 25. The translator comprises
two groups of gas-filled triode valves each group containing
ten valves. A first of the groups contains ten triodes V32 to
Vy; whose cathodes are commected to esarth through resistors
Ryg to 355 respectively, and directly to the ten bank contacts
reospectively of the uniselector bhank ZRUl° The anodes of the
tricdes V32 to V%l are connected together and to the relay
winding BA of Figure 3(b).

The terminals Tu'o to Tu'9 are connected through
ten rectifiers Woq to W3O ten resistors R66 to R75 and ten rec-

tifiers Wygo to w109 respectively In series to the control grids

.y T
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~

of tho triodos VSZ to V41. Tho Goxrminal RdA'u! ig connocbod

through ton rosistors RSG to R 5 to tho junctliorns of tho rootifiors

9
cnd rosistors conmocting tho tominals Tu', bto Tutyg rospoctivoly to
who control grids of tho triodos Vgn o Vyq. Tho conbrol grids

of tho triocdos VZZ to V41 aro connocted through cepocitors 0103 to

Ci12 and rogistors Ro g7 to 3216 rospochively o oarth.

Tho socond group conbtains ton triodos Vgo to Vgy
whose onthodos ara corthod through rosistors Rgg to Rgg rospoectivoly.
The cobhodos of thoso valves aro clso connccbod dircetly to the ton
bank_gpntacts rogspoctively of tho uniselector banl: ZRD1. Tho
anodos of tho valvos V42 to V61 oare connocted togethor ond to tho
rolay winding B.L. Tho torminals Ta'  to Tdfg aro connectod
through ton rooctifiors Wy to'Wéo ton rosistors RTG to Rgs ond ton
roctifiors Wqq, 'toWll9 rospectivoly in sories o the conbrol
grids of the wvalves Vgo to vSl' Tho texminal Rd'u! is connectod
through ton resistors Rgg to R105 to tho junotions of tho rectifiors
‘WZl %O'Wéo ond resiétors R76'to R85 rospoctivoly,

Roforring now to Figuro 4, this is a circuit diagrem
of on ellobttor sultoblo for use at 24 in Figuro 1. Tho Horminal
LL corresponds to tho teminal AL of Figuro 3 and is counncctod
through o rolay winding ST and o bottory BAT., to oarth. L uni-
soloctor FD has four banks of contacts ¥D1, FD2, FD3 ond FD4 whoso
wipors oro controllod by automatic stopping apporatug including
winding FD ond contacts FDaAm. Tho wipor of tho bank D1 is
comnoctod through roley conbtacts ST, tho conbocets FRAm tho winding
D and o bobbtory BATy, to oarth, Tho junction of tho contecbs
Tddm and the winding FD is connoctod Ho oarth through rolay
conbocts FKZ2 and DR4. Thoe fixod conbtocts of the bonk FD1 aro
sonnoctod to output tominnls rospoctivoly of which one is shown
ot g, £ borminal R is connoctod through o roley winding DX

and rolay conbacts ST2 ‘to ‘tho moving conbact of tho bonl FD1. The
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forminel R is also conmectod through contoacts 873, nnd DKL to
conbocts ST, The conteets DEL aro clso conncctod through roley
vinding DR and o botbtory BLTy. to ourth.

The bank contocby of the banl: PD4 arc conncctod bo
oubput tomincls respoctively of which omo is showm ot X, Tho
wipor of tho bonlk FD4 is comnocbod through rolay contocts DRE, FKI,
and DR1 to ooaxth,

Tho fixod conbocts of tho bonk FD3 arco conncctod bo
oubpub torminals rospectbively of which ono ig shown at Pz. Tho
vipcr of tho bonk FD3 is connocbed through roley coubocts DR2 and
ono vinding of rolay FK o oarth. Ono torminol of tho othor wind-
ing of tho roloy FK is connoctod through tho contoebs FKL and DR1
to ocrth, and tho othor tominnl thorcof is comnoctod through o

bebbory BLT, , to ocarth,

14
Tho bank conbocebs of tho bank FDZ2 aro connoctod to
owbput tominnls rospoctivoly of which ono is shown ot Y. Tho
wipor of FD2 is connoctod through tho conbtuots FXKL and DRL to corth,
Roforring now to Figuro 5, this is o thoorotlioal
clroult di:agro.m of a suitablo rogisbtor ond colling unit findor for
ngo in tho arrangemont of Pigure 1, Tho torminals IMP, Rdlul,
DUl, HO, ond Pq oorrospond to tho tominals of the somo rofcronco

in Figurce 3, ond torminels Y, P_ X, R and @ corrospond bto thosc of

2
tho samo roforonco in Figuro 4.
Tho oalling unit findor sooblon of tho arr angomont
ghorm in Piguro 5 comprisos o unl-solocbor CUR hoving six bonks
CURLl bo CUF6, whoso wipors aro dpivon by on auboncetic sbopplng
circuilt including o babtory .BAT:LS connootod botwoon ocxrth cnd onc
fominel of winding CUF, ond contoots CUPAm connoctod bubwoon tho

obhor tominel of tho winding CUIM cnd ‘tho torminel Y. Tho IMP

]G
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bominals of several calling units (15 Figure 1) are connected

to the bank contacts respeotively of bhe bank CUF1 whose wiper ia
connected through relay conbacts 11, a relay winding AL ard a
boattery BATq g to earth, The temminals Rd1u1 of Lhe several callinrs
units are connected to the bank conbacts of CUF2 respectively whose
wiper 1s connected through a rectifier'wls to o torminal RO and
through a resistor R206 to a terminal IJO, The BUl terminals of
the several calling units are connected to the bank contacts respocs
tively of CUF3 whose wipor is commected through rolay contaobs PRI
to onrth. The HO torminals of the soveral calling units oro
connocbod bo the bank oontachts rospechbively of CUF4 whoso wiper ir
oonnected through a relay winding ¥ and a battory EAT'az to oarth,
Tho P1 torminals of the soveral calling units are connocted to the
bank contncts respoctively of CUFS whosc wiper is comnoeched to
terminal Pz. Tho bonk CUF6 is o homing bonk, Bech of tho banks
CUFl to CUF6 has an insulated home conbact,

The torminnl P2 is also conneotod through rolay
contocts KP6 to saxrth, The tomminnl R is comnncobtod through rolavy
ocntaots KF6 to oarth and through rolay conbtacts KF5 o torminal
Q which is also commeootod through ocontacts K5 end n botbory BIT 14
to oarbhe - Tho torminal X is cénnoctod through e roley winding
KI' ond batbory BATl8 to carth, cnd through rolay conbacts Kil
and HZ to oorth.

L uniwgoloctor ZZ has two banks ZZ21 ond 222 whoso
wipors aro driven by an auwbtomoblc stopping clrmit including winding
ZZ ond conbacts ZZdm, Tho winding 27 hos ono tomminal connootod
through o battery BAlyg to onrth and tho othor throvgh rolay conbacts
BBl to corth, and through the conbtools ZZdm to btho wipow of %72,

L oapnoltor 015 and resistor RiS aro omployed to roducc sporling
botwoon tho conbooks ZZdm whon in oporation, T2 banlk ZZ2 i o

homing bank and is comnoctod to oarth through rolay contoots KF3.

el T
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The reglster soction of Flgure & ocomprises four
uni~gelectors M,C, D ond U, The uni-solootors are opernted by
impulses onused by the operatlon of relay conbe.obs L4l as will De
described loter, The moving conbaot of AAL 1s connocted through
rolay contaots H7 to earth and the fixed comboot of Al ig connectod
throuéh relay conboots PQl to tho wiper of tho uni-golector banlk
221, The First four barnk conbocbs of ZZ1 nre connectod to the
vindings M; ¢, D and U respoctivoly whoso othor tominals are
conncctod to enrth through botbteries BATZO to BAT25 rospoctively.
Tho first four bank contocts of ZZ1 arc also connoctod through
comtocts Mdm, Cdm, Ddm ond Udn to tho wipors of tho banks M2,
¢2, D2 and U2 respoctivoly. Bech of thogo boanks is o homing
bank, Tho homing arcs of tho homing bonks M2, €2, D2 and U2 aro
connoctod o oarbh through roley contacts HE, H3, H4 ond HE ros-
poctively. N

Tho fifth contoet of ZZ1 is connoocbod through o
roley winding FQ and o battory BAT24 to oﬁrth, ond through rolay
contocts PQs ond XKF4 in sorios to onrbh. L roloy winding BB is
connoctod botwoen tho fixod contnct of LAY and the nogotivo
torminel of o bebbory BAT25 whoso »08itive terminel is onrthods

Ecch of ‘the benks M1, C1, DL end Ul, hns an insuloted
home conbaet and ton bank contacts. The ton bonk contacts of Ml
arc connocbod to torminals MP1 to MP9 and MPO roapoctively, The
ton bank conbnots of Cl aro cornoectod to borminals CEl to CP9

ond CP. rospootilvoly. Tho ton bank contaets of D1 arc comnocbod

0
to borminols DP1 to DP9 ond DPO regspockivoly, and thoso of Ul aro
connoctod to torminols UPy to UPg end U0, raspoctively,

Tho wipor of tho bonk M1 1s connoctod through o
vosistor R201 o tho control grid of o triodo valve V100 ond

‘the wvipor of tho bonk Cl is connoctod through o roobifior Wy,

] B
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to the combrol grid of the volve Vi00° Tho anode of this volvo

is connoctod to the posltivo btorminel HT+100 of o =ourco (not shovm)
whoso nogotive terminal is enrthod. Tho oathodo of tho volve
V100 is connected to corth through o resistor R202 ond 1z connoctod
through o furthor rosistor R208 %o ﬁho control grid of o triodo

elvo Vagye The wipor of tho bonk D, is comncectod through.c

1
roctifior Wy, to the control grid of tho valve Vyqq. Tho ocathodo
of’ this valvo is connected to oarth through o rosistor R204 and is
conncotod through a resistor Rogs to an output torminal RO. The
wipor of the bonk U; is connoctod through o roctifior Wy, to tho
torminal RO,

Lm dnput borminal BJO is oonnoctod through o rosistor
Rig to tho conbrol grid of o gas~fillod triodo Vabwhoso enodo 1sg
connoctod to the positive torminal HT + 9 of o sourco (not shown) of

D,C. whoso nogoative btorminal is onrthod, and whoso cathodo is

connoctod to oarth through o roloy winding BR/l. Tho conbrol grid

of tho triodo Vg is conncotod through a roctifior te tho torminal RO,

Roforring now to Figuros 6 and.7, part of thc calling
Junction 25 of Figuro 1 is showm in Figurc 6, ond Figurc 7 shows o
furthor port, Lssuming 20 rogistors %o bo usod, the pulscs
cppoaring at the output borminals RO of tho 20 rogistors arc
combinoed in tw groups of ton by moans of rocbirfiors Wizo a8
shown in Figurc 6, Tho combinod pulscs in tho first group
eppoar coross o rosisbor R22T and those in tho sccond group ncrogs
o. resistor R228,

Tho two groups of pulsos appoaring ccross tho
rosistors R227 to R228 aro oppliod to tho control grids of two

nontodo vnlvos Vygs and VlO& rospoetively whiloh have o common

anods lond roglshor R232, L. rosistor R23% cnd o copocibor CK)4
arc for docoupling purposocs. Tho combinod oubtpubs Ffrom tho
] On
.
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valves V103 and VlOM appearing across the common load resistor
R232 are applied through a capacitor 0105 to the control grid
of a valve V108 whose cathode is connected to earth through a
self-biassing circuit comprising a resistor R23h and a capacitor
0106‘ A rectifier W121 and a resistor 3235 are connected in
parallel between the control grid of the valve V108 and earth
and functlion to render the pulses appearing at the control grid
of the valve V108 of positive polarity.

The output of the valve V108 appearing across a
load resistor 3236 is applied through a capacitor ClO? and a
resistor R23,7 to the control grid of a wvalve Vlo which has a

9

cathode load resistor R Negative blas is applied through

238°

a resistor 3239 to the cintrol grid of the valve V109 from the

negative bterminal ~GB10O of a bias source (not shown) whose

positive terminal is earthed. The cathode of the valve_V109

is connected through a capacitor 0108 to.a terminal TX which is

also connected through a resistor 3230 to the terminal -(B100.
In Figure 7 the terminal TX is that also shown in

Figure 6 and is connected through resistors RZHO to R to the

249
control grids of ten triode valwves vllO to V119 whose cathodes
are connected to earth through load resistors 3250 to R259
respectively, The outputs appearing across the cathode load
resistors of the ten valves vllO to V119 are applied to ten
groups respectively of triode valves connected as cathode
followers. Each of these groups has ten cathode followers
and three of the cathode followers in the group connected to
the output of the wvalve vllh are shown in Figurs 7.

The output voltages appearing at the cathode of
the valve Vllh are applied through a capacitor 0109 and
reslstors Rogqg to 3262 to the control grids of three triode

valves V12D’

20w
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V121 and~Vl22 in the group shown. The cathodes of the three

valves V12O to V122 are connected to earth through resistors
R263 to R265 and to three output terminals BTy, RY, and RT3
respectively. Negative grid bias is applied through a resistor
3266 to the control grids of the triodes V120 to V122 from the
negative terminal "GBlOI of a bias source (not shown) whose
positive terminal is earthed. The anode circuits of all the
valves in Figure 7 are decoupled as shown.

Referring to Figure 8'this is a theoretical circuit
diagram of a suitable called unit (16 Figure 1). In Figure 8
a control terminal PI2 is connected through relay contacts RB3

a relay winding RQ and a battery BAT 8 to earth. The terminal

2
P12 1s connected to one of the PI terminals of the bank S3 of the
unilselector in one of the sub's line circuits (Figure 2). Two
terminals +I2 and —12 are connected through relay contacts F2

and F3 respectively, and capacitors 022 and 023 to a winding sz
of a hybrid transformer HYQ. An output winding ow2 of the trans-
former HYé has one terminal earthed and the other terminal

thereof 1s connected through a capacitor 024 to the control grid
of a pentode valve VQH whose cathode is earthed. The anode of
the valve Vo), 1s connected through a load resistor R32 to the
positive terminal HT+11l of a source (not shown) of D.C. whose
negative terminal is earthed. The anode is also connected
through a capacitor 025 to an output terminal RSPE, and the screen
grid is connected directly to the terminal HI*+11. Negative

bilas 1s applied to the control grid of the wvalve V2h from a bilas
terminal -GB,. . The suppressor grild is connected through a

21
capacitor 026 to relay contacts RD1L, and through a resistor R33
to the negative terminal —GBS of a bilas source (not shown) whose
pos;ﬁive terminal is earthed.
o An input terminal GSPO1 1s connected through a

capacitor 027 to the control grid of a pentode valve V:)5 whose
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oathodo 18 oarthod, Tho control grid of tho pontodo Vor 48 also
connoctod through a registor R54 to tho nogotive bominal —-(‘}Bg of
. blag sourcce (not shown) whoso positivo btorminal ia oarthed,

Tho cnodo of the pantodo V25 is comnoctod through tho primary
winding of o tronsformer KF'Z ‘to tho positivo torminal H? » 12

of a souroco (not shown) of D.,C, whoso nogetivo tominel is oarthod,

Tho anodo 1s also connoctod through o capacitor 028 to tho control

. grid of o triodo volvo v26 whoso oothoda is oarthod, Tho anodo

of tho triodo VP,G 1s connoctod through a rolay vinding RB o tho
positive tominal HT # 13 of o sourco (not shown) of D.0, whoso
nogetivo torminal is eoarthod, The oontrol grid of tho triodo
V26 ls conncctod through o roetifior Wy to tho nogative torminal
~GBy4 of o bins source whoso positivo torminal_ is ooarbhod. Tho
geroon grid of the pontodo V25 is connoctod 'bh.rough o rosistor
RVBS to tho positivotorminel HP & 12, The supprossor grid is
somneoctod through o rosistor R36 to tho nogabiv: borminal -‘--(}BlO
of « blns source (not ghown) whoso positivo torminal is onrthod,
and through o capacitor Cgé to tho rolay conbacks CDl,

Tho tronsformer Ky hos bwio socondery vindings
S:LXFE and SSXF2. Ono torminal of tho winding SIXFZ is

connocted to tho nogabtivo tominal -GB. . of o hias sourco (not

12
shown) whoso positivo torminal is carthod, and the othor tominal

thoroof is connoctod through n rootifior g B0 the control grid

of’ o pontode wvalvo V27. vhoso eathodo la oarbthod, Ono bominal
of tho winding SzXI‘z 1 comoctod to bhe noratl~s tominel —-GB13
of o bins source (not shown) whoso pogiti-o tomincd ls ocrbhad,

and tho othor torminal of tho wi-dine "ol Fg la oomnochod throvgh o
8 i -

o

roctifior Wy,, and & rosisbor R to the contrwd rodd of Lho

57
pontodo V27.

[PV AL,
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A roctifior'wls is connoctod botwoon tho teminal
~GByo ond tho loft-hand torminnl of tho winding SZXFg in tho
drawing,

Tho primory winding of tho transformor XFZ ig ‘tunod
by o copocibor CFSO which i shuntod by o rosistor Rygq,

Tho anodo of the pontodc V27 ig connoctod through
the input clrouilt of o low-pass filtor FIL2 to tho positive
tominel HT & 14 of a sourco (not shown) of D.C. whoso nogotivo
teminal is ocrthed, Tho seroon grid of ‘the pontodo Vaoq is
comwetod through o rosistor RSB Yo tho positivo torminal HI « 14
end is docoupled by o capacitor 052. Onc output terminel of tho
low-pngs £ilbor FILg is comnocted Tto ocarth and tho obthor output
tominal is commoctod through tho winding IW, of tho hybrid
trons formor HYs to oorth,

Tho ‘tominnl 412 is mormnlly connoctod to earth
through tho rolay contacts T3 and a bebbory Bﬂfés, ond the torminal
*Iz is nomnlly conmnocted through tho rolay contacts F2 and through
one winding of o roloy F to tho moving conbtact of relay contacts
RB4, Thoso conbaots arc normelly opon and the fixod conteoob
thoroof is comnoctod through tho socondory winding of o ‘trans-
formor XFs to carth, Tho primory windinmg of tho troansformor
XFe is comoctod to toxmminnls TR to which ringing curront is
eppliod frod a suitoblo sourcc (not shown), Tho contacts F2 oro
bridgod by o coproltor Cgae

Onc ‘borminnl of tho othor winding of tho roley F

ig connoctod through o botitory BLT 9 to onrth and tho othor btorminal

2
thoroof is conncobod through rolay contacts FL and RBL to corthe
Ono vinding of a rolay RD is connoctod botweon the right-hond

plato (in tho dArawing) of tho onpnoitor Cop ond oorth. Tho

othor winding of tho rolay RD hos one tomingel conuectod to tho

n23~
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right-hand plate of the capacitor 023 and has the other terminal

connected through a battery BAT30 to earth.

The moving contact of contacts RD1 is comnmnected to
earth through a resistor RMQ’ is connected through a rectifier
Wgg to a terminal Tul, and is connected through a resistor 3179
to a terminal Tdo.

A terminal CIP, is connected to the fixed contact
of contacts RQ1l. The moving contact of contacts RQl is connected
through a rectifier WX5 to the terminal Td'o and through a rectifier
WX6 to the terminal Tu'l.
Referring now to Figure 10 this is a circuit diagram

of an arrangement suitable for use as the GO speech junctions 17

of Figure 1. The output terminals GSPl to GSPlOO of the 100

calling units respectively (see GSPy of Figure 3) are connected to

input terminals GSPl to GSPlOO of the arrangement of Figure 10.

In Figure 10 only GSP1 to GSP10 are shown. The input terminals

GSP:L to GSPlOO are grouped into ten groups of ten terminals each

and the ten groups are connected to the control grids of ten

5 to V56° The bterminals

GSPq to GSPlO are commected through rectifiers whl to'WSO respec-

pentodes of which five are shovn at V5

tively to the control grid of the pentode V52. The other nine
groups of input terminals are connected in a like manner to the
control grids of the other nine input pentodes respectively.
The five pentodes V52 to V56 have a common cathode resistor R106’
and the cathodes of the other five input pentodes (not shown)

are likewise provided with a common cathode resistor. The anodes
of the five input pentodes V52 to V56 are connected together as
shown and have a common wide band anode load comprising a resistor
R107’ an inductor Ll and a capaciltor 035. A resistor R and a

107

_capacitor C are for decoupling purposes. The anode connections

36

D Lpn
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‘bf-the other five input pentodes are the same as those shown for

52 to V56'

The common anode connection of the five pentodes V

the. pentodes V

52
to V56 is connected through a capacitor 039 to the control grid of

a pentode valve V57. The common anode connection of the other
five input pentodes (not shown) is connected through a capacitor
047 to the control grid of a pentode valve V58° The control grid

of the pentode V is connected to earth through a rectifier W

57 51

and a resistor RlOB in parallel, and the control grid of the
pentode V58 is connected to earth through a rectifier W52 and a
resistor Rlll in parallel. The screen grids of ‘the two pentodes

V57 and V58 are connected together and through a resistor R to

110
58°

“the common cathode connection of the two pentodes V‘a,7 and V
The suppressor grids of these two pentodes are earthed.

The anodes of the two pentodes V57 and V58 are connected
together and have a common wide band load comprising a resistor

R112 an inductbor L, and a capacitor C A resistor R113 and a

capacitor C38 are for decoupling purpiZes, and the junction of
3113 and C38 1s connected to the screen grids of the two pentodes
V57 and 758.
The anodes of the two pentodes V57 and V58 are connected
through a capacitor C%O to the control grid of a pentode valwve
V59. The control grid of thils valve is also connected %o

earth through a rectifier w53 and a resistor R in parallel.

11k
The cathode of the pentode valve V59 is connected to earth through
a resistor R115 and the anode has a wide band load comprising

a resistor Ry14 an inductor L3 and a capacitor Chl' A resistor
Rll? and a capacitor 042 are for decoupling purposes, The
junction of Rll? and Cy, 1s connected to the screen grid of the

valve V59 and the suppressor grid of the valve VS9 1s earthed.
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The snode of the valve Vpg ig connected through a

oapocitor 043 1o the control grid of a tricde valve Vg,, the control

O!
prid also being connected to earth through a resistor Ryyg and in
poralleol therewlth o reotifiar'wsé and blas source GBl? oonnected

in serlses. The valve V60 hes o onthode lood resistor R119 and the
onode thereof is deooupled by means of a rosisbor RlZO and o ecapacitor

Caqr The loand resisbor R is coupled by means of o wide band

119
coupling comprising two oapacitors Cp5 and 046 and an inductor Ly to
tho control grids of threo cathode follower valves V61 to Véso
The conbrol grids of these valves ore also connected to earth
through a roctifier Wgy and bias source GBqge The volves V61

to Véz hove oathode lead resistors R o RléB respectively and

131
tho cathodes are connectod to oubput torminals GSPO1 to GSP03
rospoctively,

to V. hovo

Although throe cothode followors Ver 63

boon shown,moro may bo used 1f dosired.
An errongemont as shown in Figuro 10 moy olso bo
ugod as the RETURN dgpoooh junotion 18 and os tho moboring ond

relonse Junction 19 of Figurc 1. Whon usod as tho RETURN spceoch

Junction tho tominols GSP, to GSP aro roplocod by tho terminals

1 100

RSPy ‘to RSPy 5q (soe RSPy Figure 8), and tho torminals GSPOy to

GSPOS aro roplaoed by tho tominels RSPOy to RSPds (soo RSPO,

Figuro 3). Whon tho arrengomont of Fipguro 10 is usod vs tho
moboring ond rol cnso junctlon, tho torminals GSPl to GSPlOO

aro roplacod by tho tormincls LSPy to LSP (soc ASP& Figure 8)

100
ond tho borminnls GSPO:L to GSPO5 aro roplecod by tormmirals LSPO 4
to LSPOg (sco Aspol' Figuro 3),

Roforring now to Figurc 11 this is o olrouit

diagron of part of tho busy junotion 20 of Fipgurc 1. Tho 2,000

s Gme
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.input tominals to the busy junocbion are grouped in groups of ben

end of the 200 groups one 1s shovm ot BJy to BJlO in tho Pigure,

Those 2,000 ‘berminals are commeobed bo tho terminals BJ in the

2,000 sub's lino oirouits vespeobively (seo BJl in Figuro 2).
Pulses appearing ot tho terminals ‘BJl to BJy, ore

combined through rosistors Ryog to Rqgze The oombined oubpubs

of tho 200 groups aro combinod in furthor groups of ten by mecns

of roctifiors tho roctifiors of onc group boing shown at Wgg to Wgg'

Tho oubtputs of thosc 20 groups arc combined in two further groups

of ltion ocaoh by moans of rosisbors and o soco~sow olrouit, One

of thosc groups of rosistors 1ls shown ot Ry,r to Rygy which aro

connoctbod to tho control grid of o pontodo valvo Vsz.oonnootod in

o goo=saw circuilt comprising rosistors R155, Rqi5g 804 R157. Tho

goowaow clrcecuit Mnctions as doseribod in tho M.I,.T. Radintion

Leborebory Sorics Vol. 19, Chapbor 2, Soction 5, 27 ot soq. Figurc

2.12(a) publishod by tho MeGraw Hill Book Company Inc. A

rosistor Ryqg and o oapooitor Cyg oro for docoupling tho anodo

cirouit of tho walvo V52' Tho cathodo and supprossor grid of

this valve oro connectod to oarth, tho scroon grid to tho Junction

of Rynpg omd Cage and nogotlvo bilas for tho countrol grid is

suppliocd from o biad bobtory through rosistors Ry ond Ryg5ge

Tho goin of tho socowsaw olrecuilt is mode substontially unity by

appropriato soloetlion of the valvos of tho rosisbors in tho ciroult,
Tho scoond soo=saw clroult compriscs a pontodo

valvo V55 connoctod In o cireult idonblcal with tholt associntod

with the wolvo VSZ’ and comprising rosistors RlGO to Rq64 oand o

capocltor Cag+

Tho outputs of tho two velvos Vo and Vi, aro

53

combinod through two rosigtors Rygg ond R and appliod to ‘tho

165

control grid of o pombtodo valvo an connoeobod In o furthor soowsow

m27~



539003

-

oircult, Tho cethode of tho pontodo is oarthed and the anodo is

couplod to tho coubrol grid by moons of rosistora R166s Bygas R169

K end Rygae L rosistor R167 and o eopecitor Cgo sorvo tobdoeouplo
i the anodo circuit of tho valvo Vgy.

Tho junction of the rosistors R168 to RlTO is connoctoed
to the control grid of o ponbodo valve Vig which 1s coupled o o
furthor pontode valve Vg by moens of o rosisbor Rymy which is
4 ) cormon to tho ccthodos of both valvos Vgg ond V..
.§ ‘ Tho anode circuit of tho valvo V56 conbal ns en onode
load rosistor R172 and 1s doocouplod by means of o rosistor les and
ocpacitor Cuge Tho suppressor grids of the vnlves V55 end Ve ore
ocrthod and ‘tholr soroon grids oro connoctod to tho Junction of
Rypg With Cgye

A oapacitor Cgy sorves to conncot tho cnodo of fho
i volvo Ve %o the control grid of o trlodo V58. D.C, rostorntion of
i tho voltagos appliod o tho control grid of tho valve V58 is offoctod
‘ by & diode velvo Vge ond o rosistor Rygye The triodo Vg has o
cathodo 1ond R175 ond acts as a onthode followor tho octhode
boing connoctod o an output torminal BJO, This ‘ominel ig
k connoctod to tho tominel of like roforonce in onch rogistor
(soo Piguro 5),

Tho arrmngomont of Figuro 11 may bo usod vs Lhoe
idontifiocntlon junction 25! of Biguro 1.

4 suiteblo high froquoney pulsc gonoredor (14 of
Tlrmaroe 1) will now be dosoribed with roforonco to Figure 12 (a) to
() In Figuro 12(a) +tho output of on oscillotor OS1 ig applied
To o ringing clroult comprising o pontode valve Veg whoso anodo
clreult includos the primary winding of ¢ brongformor XF4, Tho

] gocondary winding of the transformer XFQ hog o oontxo top connoectod

w8
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te enrth through a resistor Rygq whioh iz deocouplod by o oapnoitor 0545
The lower end of the seoondary winding 1ls connected to the cothode

of o diode volve Vgo whose anodo lg comneoted through o rosistor

R8s to the positivo terminal HT # 18 of o source (not shown) of

L'.Cs whose nogapive Lorminel is ocarthed, The anode of tho

¢iodo Vgo is nlso connocted dirootly to tho combrol grid of o pentodo
wvalve V61’ whose oathode is comnected to onrth through o bins

rogistor RJBS which is decouplod by o capocitor 055.

During thoe positive half oyclos of tho voltago ot tho
ccthode of +thé diode Vgo this diodo is non~conducting, Thus, +tho
conbrol grid of tho wvalvo Vgq bocomos highly positive and anodo- curront
off highvaluoe flows in tho cnode cireuit of tho valve V61‘

During nogativo half-cyclos of the voltago at +tho
cothodo of the diodo VGO this diode conducts and it is arrangod thot
the volloge ot tho conbrol grid of tho valve 61 fnlls bolow bho valuo
for onodo curront cub-off in tho valvo Vgy. Thus ‘tho wowvo form of
the volbogo gt the onodo of tho valve Vgy is substonticlly rootoangular,
The "mork-tomspaco xatio" of this wave form oan bo veriod by
o A voluc of 4:1 is usod,

183
Tho potontial varictions ot tho anode of tho volwo

che.nging tho valuos of Rygp ond R

Vgq 0ro oppliod through o oothodo followcr velvo V62 to o borminal TA.

A diode wvalvo Vgz ond two pontodo valvos V64 end Vg
function in liko mannor to provide rocbangular pulsos of tho gamo
“roquoncy bubt in anti-phoso ot o toxmincl TH ,

The oubput of tho velvo V65 ls difforontintod by o
cepaclitor 057 and roslstor Rygp thon cpplicd through on invortor
comprising o wvolvo Veg To o tominnl IC,.

In Figuro 12 (b) tho lnput borminal TC whioh corrosg-
ponds to tho torminal TC in Figurc 12 (n) is coupload through two

dlodo wvalvos Vgrp tnd Vss to o multivibrator comprising two valvos

=l O
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v The multivibrator functions in known manner as a

.equency7givider and provides a division ratio of 5:1l. The
output voltage of this multi-vibrator is fed through a cathode
follower wvalve V71 to an output terminal TD. The output applied
to ID 1s also differentiated by a capacitor CS8 and resistor 3188
and applied to a phase inverter comprising a pentode valve V72.

The output of this phase inverter is fed through two
diodes V73 and V7l+ to a multivibrator comprising two pentodes V75

and V This multivibrator functions as a frequency divider and

provigis a division ratio of 231, and its output is applied through
a phase splitter comprising a valve V'73 to two terminals THE and
TF. ‘The voltage applied to the terminal TF is also differentiated
by a capacitor (359 and resistor Rl89 and applied through a phase
inverter comprising a valve V'74, to a terminal TG.

In Figure 12 (c) the terminal TG, which corresponds
to the terminal TG of Figure 12 (b) is connected to a further
multivibrator MVl which functions as a frequency divider and
provides a division ratio of 5:1. The output of MVl 1s applied
through a cathode follower CFl to a terminal TH.

In Figure 12(d) the terminal TD corresponds to the
terminal TD of Figure 12 (b) and is connected to the input of a
delay network DLl of known kind which has ten equally spaced taps
Tl to TlO reﬁpectively and is terminated by a matched termination
R184' The delay of the mnetwork DL, is made equal to the
recurrence period of the pulses applied at the terminal TD from the
valve V7l of Figure 12 (b), and the delay from the input to the
first tap Tl 1s made equal to the delay bebtween adjacent tapsa

The terminal TH in Figure 12(d) corresponds to the
terminal TH of Figure 12(c) and is conneected to the input end of a

delay network DL2 which has ten equally spaced taps T to Tgoc

1L
The delay of the metwork 1s made equal to the recurrence verlod of
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~dlses applled at TH and the delay from the input to the
tap Tll is made equal to the delay between adjacent taps. The
network DL2 i1s terminated by a matched termination R185'

The pulse generator 1s provlided with twenty output
circuits of which one is shown in Figure 12 (e). In Figure
12 (e) an input terminal T which corresponds to T1 in Figure
12 (d) is connected to the control grid of a pentode V"74. An
input terminal TA whlch corresponds to TA in Figure 12 (a) is
connected to the suppressor grid of the pentode V"74u A cathode
bias resistor R;gg decoupled by a capacitor C56 provides bias
for the pentode and by means of a dilode V"75 the suppressor
grid is kept normally at negative potential as a result of the
D.C. restoration action of the diode in response to the
positive-golng pulses applied at the terminal TA. This negative
potentlal on the suppressor grid is arranged to be sufficient
to render the pentode V"74 normally conducting. Thus the
pentode V"7# acts as a gate and a pulse applied to the
terminal T, passes through the gate only if a pulse is
similtaneously applied to the terminal TA.

The output of the wvalve V"74 is applied through a
phase inverter V"76 and a cathode follower V77 to an output
terminal Tu,.

The other 19 oubtput circuits are identical with
that shown in Figure 12 (e) and their outputs appear at
terminals Tuq to Td9 respectively.

The terminal TA is also connected to the suppressor
grlds of the gates in the four output circuits connected to the
terminals Tu,, Tuy, Tug and Tug and the terminals T3, T5’ T7
and T9 are connected to the control grids of these four gates.

The terminal TB of Figure 12 (a) is connected to
the suppressor grids of the gates in the five output circuits

connected to the terminals Tu,, Tu3, Tus, Tu7 and Tu9 and the
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torminnls TZ’ T4, TG’ T8 and Tlo aro connoctod o thoir control
grids,

Tho torminal TE is conncebod to tho supprossor
prids of tho gobtos of tho five output eircuits connocted to tho
tominals Tdg, sz, Tdé, TdG and Td8 and tho tominals Tll’ TlS’
Ty5 T17 and Tl9 arc connoctoed to tho conbrol grids thoroof
respooctivoly,

Tho tominal TF of Figurc 12 (b) is connoctod to
tho supprossor grids of tho gotos in tho ronolning five oubpub

clrcuits and the torminalis le, T T, ond TZ) of Figuro

14° TlG’ 18
12 (d) aro connoctod to the control grids thorcof rospootivoly,

Thus tho pulsos appoering at %ho‘bonnigals Tdo to
ng are as shown at qg to dg in Figuro 13, and tho pulscs 0P POLL~
ing ot tho ‘bormincls Tu0 o Tu9 aro ag shown atb Uy to Ug in Figuro 13,

Tho pulsos do. to dg ond u, o ﬁg ara conbinod
in gntos (of which two Wil]f}m dos;;ihod l;£or) Zg provide tho
IQO cormunication chonnols. For oxomplo the pulsos ds arc
oppliod to opon and closo o goto %o which the pulsos u;u;ro
cppliod to provide channol No, 34, Only ono of tho ;%
pulsos passos through this goto during onoch d, pulso agimill bo
gcon from on oxaminotion of Figuro 13, 100w£ pulsos occur during
ooech oyele of o d pulsc ond tho 100 u pulsos aro getod by tho a
pulsos to provido tho 100 shannolsg.

Tho pulso width of tho 1 pulsos, ond honoo tho
ohennol pulsos, is arrengod to bo about 0,5 U, soc. and the
roourronco froquoney of tho pulsocs in ooch chonnel is orrongoed
to bo ebout 8,000 por sccond,

Roforring o Plgurc 14 this is o dingran of o

gultable pulso gonorotor for uso ot 21 in Piguro 1. The

gonorntor shown corprisos an oseillebor 0SC, which goneratos

wed B
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Sine waves at o frequency o G0 kq/s. The output of the

ogcillator OSC2 ig converbted into an osolllation of square wave

s form by & known cirauit inoluding o valve V... and the oscillations

123

of square wave form aro differontinted by & clrcult comprising o

copacitor 0110 and o resistor R The marrowpulses resulting

267"
fron the differentiation are applied to tho control grid of a wvalve
'V124 connected as a cabhode follower and the positive-going
rulses appearing ot the onthode of the valve V124 ot o frequency of
200,000 p.pess are passed to o terminal DT

A first connoction is mado from the terminul‘DTl o a
pono=gtnble multi-vibrotor MVy6o which ls orranged in known monner
to function as a froquency divider providing o division rotio of
4sl. The oubput of tho multi-vibraﬁor'MVloo isifassed to o
gooond monow-stable mnltivibratoiYMVlOI whioh nlso nebs s o

r

froquenoy divider and provides ¢ division ratio of Bil. The outpul

‘pulscs from tho multiuvibrator'MV101 which aro of o frequency of

10,000 pspes. arc passod to o borminnl DTZ.
L. second oonnection is mode fro-m tho terminal DT Yo

1
o ayston of twenty biwstable multi-vibrators of which four cro

gshowm ot MVlOB’ MVlOé’ MVlﬁ@fand leOB respootivoly, The
vy

tomminal DT2 1s also oomneoctod to tho syston of mulbti-vibrotors
The pulsos appocring ot tho bowminal DT? ore arrangod

Go "switoh on" tho Ffirst pulti-vibrator MVq 0o in tho syston of twonby,

Aiter 5 miorowsoconds howovor o pulsc 1ls oppliod from bthe torminal

DTl;ywhioh switohos off the rulti-vibrotor MV102° Tho coupling
botbwoon tho mulbievibrebors HleZ and MV‘lO3 1g rpode in aocordenco
vilth known toohnigquo such thot whon thao multlevibrator MV, o is

switchod off tho multi-vibrator MVIOS is switohod on. This

-5 b
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procoss oonbinues until all twenty of the nulbti.-vibrators have
boon switchod on ond off in turn each one romeining switchos on
for o poriod of 5 mioro~soconds.

Just as the lost multi-vibrator is switshod off tho
roxt pulse nppoars ot the borninal DTZ ond the wholo procoss is

ropoatod, The twonty oubput torminals Td'o to Tu'9 arc connovotod

to the twonty bi-stablo mulbi-vibrators respoctively.
Roforring to Figure 15, this is a blook schomatic
diogrom of o suitable pulso gonorator for uso at 26 in Figube 1.

Tho torminal DT2 is the torminel DT2 in Figuro 14 at which pulsos

having e roourronco froguoncy of 10,000 p.p.s. appoar, end is

oonnaotod through two cascodod nmul+bti-vibrotors MVlOG andiMV&o7 o

o torminel DTB‘ Tho multl-vibrators MVq yg ond MV107 aro orranged

to function os froquoncy dividors providing division ratios of 2:1

‘ﬁnd 511 rospootlvely whorcby an ovornlldivision rotio of 10:1 is

obtainod, Thus tho pulses apponring at tho torminal DT3 oocur
ot 1,000 pepese Thoso pulsos aro fod inbto o sysbom of ton bi-

; ; ieevrd ] i "G shov Tt M ] °
stoblo multiwvibrotors of which four aro vhown ot 1V108 to MV111
The pulsos appoearing at tho torminal DTz aro also appliod dircet to
rmiltiwvibrators MV, ng to MVyqq It is arrongoed, as in Figuro 14,
that a pulse appliod to the multi-vibrator MVlOS swibchos it on
ond the noxt guccooding pulso from the borminal DTg diroot mwitochos
Tho nulti-vibrator MV

off tho multi-vibrator MV on

108* 108
boing switchof off swlitohos on tho nmlti~vibratoriMV109 whioh

is switchod off by ‘the noxt sucoooeding pulsc appliod dir oot from
tho Gorminal DTZ. This proooss isg roponbod until «ll ton
mulbi-~vibrators in tho row hove boon switchod on and off in bturn.
Thus ooch of tho rulbi-vibroabors is:swibchod on for 100 micro-

soconds ot o rueurronce froquency of 1,000 por socond. Tho

oubput pulsos from tho ton multi-vibrotors aro cppliod to bon

e 3w
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A

oubtput borminals UPy to UP9 and UFy mspectivoly which oorrospond to

tho terminals of like referonce in Miguro 5,

The pulses appearing at the btorminal DT3 b tho
frogquency of 1,000 pepsSes aro passod through two furthor casondod
rulti~vibrators MV

andiMVl 3 to o berminal DT4. Tho mulbi-

12 1
vibrators lelz and lelS provido division rotlios of 2:1 cnd 5:1
rospectively and henco an ovorall dlvision rotio of 10:1. Thus
tho pulses appoenring at tho torminal DT, bavo o roourrenco froquency
0f 100 pepef,

Those pulses are applied to a further systom of ton

multi-vibrators of which four ore shown ok lelé to MV Thoso

117*
Tunctlon in tho samo manner ns tho multi-vibrators MV108 to lell
end provide fon trains of oubput pulsos at tho torminals DP] to
DP9 ond DP0 rospootivoly which corroespond 4o tho tormminals ;f like
reforenco in Figuro 5, Tho duration of oach of thosc pulsos is
‘ono mlllisocond nnd tho pulgos in onch hrain oécur ot o row
curronco frpquoncy of 100 pepss.

Tho pulsos appoaring at tho bominnl DT4 oro algo
opplied through two oasoadod rulti-vibrabors HVilB and MVllS to
o bominal DT5. Tho mulbi-vibretors MVllS and MVllS pfovido o
colloctive division rablio of 1031 and honco tho pulsos ot tho
tominal D'I'5 rocur ot 10 pePes. Thoso arc appliod %o onobhor
gyston of ton bi-stablo multi-vibrotors of which four o.ro shown

ok I'Vqy9p to MV This gysbon funobtions in tho some nennor os

123°
those olroady dosoribod to provide ton treing of oubpubt pulsos ot
the ton output bormincls CP1 to CP9 and CP_ rospoctivoly. Tha
rulses in onch of those drning rocur at 10 PePr8s ond hove o
duratlon of ton millisoconds oach,

Tho pulsos appoaring ot btho bLorminal DTy aroe appliod
through two onsoadod multbiwmvibrotors MV and MV to o fineld

124 128

gyston of ton bi-gtable multi~vibretors of which four aro shown
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to MV Tho multi~vibrators 1V and HVlPS provido

ARt {VIZG 129. 124,
¢. colleetivo division ratio of 10:1 and tho f£incl systom of mulbi-

“ibrators funcbions in o like monnor to thoso clroedy dosoribod to

provido ton troins of oubpub pulses ot the tominnls MP, to'MPg and

MPO rospooctbivolys Tho pulsos in thoso ten trains rcoui ¢t ono

i
i
v
4
4

T'eaPegs and onch pulsc has o duration of 100 milliscconds.

Roforring to Figure 16 this shows ono of tho pulses Nl
which ocour at tho oubput torminal.MPl of Rigurc 15. During oach
{ "1 pulso ‘tonC pulsos (Cl to 09 and CO) oceur ot tho ‘torninals C'Pl to
CPg and CP, (Figuro 15) rospoctivoly, Two of those € pulsos aro
shovm ol Cq and Cz. During occh C pulso ton D pulsos (D1 to D9 and

! Do) ococur ot tho torminnls DP1 to DPy pnd DP rospoctivoly (Figuro 15).

: Throo troins D;, Dy ond DS of ‘tho D pulsos aro shown, During occh
E D pulsc ton U pulsos (Ui to U9 and UO) ocour ot tho tomincls TU1
i to TUg rospootivoly (Figure 15). Ono trein of Uy pulsos is shown

in Flguro 16,
In nddition to what is shown in Figurc 15 tho pulsec

gonorator 26 oonmprisos 2,000 gato circuits (ono por subgcribor) of

whlch onc is shown in Plguro 17. The function of thosc oircults
is to provido o rocurring soguonce of 2,000 gating pulscs oach of
100 micro=soconds duratlon, tho sogquonce rocurring ot tho rato of
onco por sooond, cnd tho sevoral pulsos in onch soquonoc boing

? eppliod to tho 2,000 sub's lino circuits rospootively,

‘ Tho circuit shown in Piguroe 17 is for providing tho

| goting pulsos for tho sudb's lino circult numbor 1464, Tho Lorminet
and o

128
rosistor R268 to thoe anmodo of o voclifior WléSWWhoso eothode is

HPl of Fipuro 15 is connootod through o roctifior W
connootod to the tominal CP, of Figuro 15, tho anodo ¢ tho

ruotifior'wlzg lg connootod through o rosigton R26f to the enoedo
1Y)

of o yocotifior W124 whose ceothodo is comnoctod 4o tho towiinl

-3 G
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DPg of Tigure 15. The anode of tho restifior Wiog L& connocted

through a roSistor R270 to tho anodo of o roctifior W'IZS and Lo an

output borminal 5X1064°
In oporation tho I.’I1 pulsos pass through thoe roetifior
oo and 1;0s1stor R268 o the roctifler W123 viloh 1ls nomelly

conducting and providos a low impodanoc path whoroby the I:Il pulsos

exc droppod across tho rosistor R268, Whencvoer a C, pulso occurs

i
i
o
ot
y
el
i
b
5]
]

at tho torminal CP4 howovor the roctificr Wyon is rondored insulating

and honcc that pert of sach Ml pulse which ocours during o 04 pulso

paguos through tho rosisbor R269 4o tho rectifior Wioge This roo-
tiflor is normally conducting and provideos o low impedanco poth

b::oopt during the occurrenco of D6 pulsos appllod from tho tominal

PO AT

DPG' Thus only thot part of oach Ml pulso which occurs during

: both o DG and C4 pulso possos through the rosistor R270 to

tho roetifier W125' This 1s rondorod non-conducting only during
tho U, pulses applied to tho borminal UP, ond honoo tho only part
of onch I.-'Il pulso, in this oxemplo, to pass to tho output torminal

SXq 484 18 the port which occurs during = U, pulso a Dy pulso and o

Cy pulsoc.

Ogorati Olle

It willbo assumed that tho subsceribor at tho
gtation 10 of FPigure 1 ils colling tho subsoribor ot the stobion
11 ond that tho numbor of tho stobion 11 1s 1464,

Whon tho subsoxibor at tho statlion 10 1ifks his

tolophone handsot from lts reost o connootion is aunbomabticelly

mado from tho teminal Lf[‘1 of Flguro 2 through the subscriborts
1ino and tolophono sot beok to tho terminol L’l‘g. Thus o oirouidb
is completod from ocarth through tho battory '.L‘xATl and the rolay
vinding L boock to ocrth, Tho relay thoroforo oporatos and its

conboots L) and L2 oloso,.

3P
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These contacts complete the automatic stepping
«rcuit for the uniselector S, this cireuit being from earth

through the battery BATZ,_the winding S, mechanically operated

contacts Sdm, the relay contacts K%, the relay contacts L2, the
wiper and home contact of the bank 83 and the contacts L1l back
to earth. The uniselector commences to hunt.

Referring now to Figure 3 (calling unit) it is
arranged that when a calling unit is in use the terminal PO
thereof (Pol in Figure 3) is earthed through contacts Bl as
will be described later. When, however, the calling unit is
free the contacts Bl are open (as will be described later) and
the earth is removed from the terminal PO thereofa

Referring again to Figure 2, so long as the wiper
of the bank S3 is passing over contacts connected to engaged
calling units the automatic stepping circuit of the uniselector
remains completed through the earthed terminals PO in those units.
When, however, a contact connected to a free calling unit is reached
the PO terminal thereof is not earthed and hence the automatic
stepping circult is broken and the motion of the wiper arrested.

The relay X is then energised through a circuit
comprising the battery BATZ, the winding S, the contacts Sdm, and
the relay contacts Ll. The resistance of the relay winding X is
made sufficiently high to prevent further operation of the stepping
circuit as a result of the current flowing in the circuit of the
relay winding X.

Relay contacts X1 to K7 close. Contacts K1 and K2
connect the terminals LT:L and LT2 through to the wipers of the
uniselector banks S1 and S2. Assuming the wiper of the bank 82

to be arrested on contact POy, the wipers of S1 and S3 connect the

-38-
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torminels LT1 oand LTZ to tho btorminnls %0, ond =0y rogpoctivoly,
Whilst this is occurring tho cireuit in tho soizod
celling unilt oporatos to put en carbh on tho horminal PO, os will %o
dogoribed lotor,
Whon the rolay conbacts K1l and K2 clogso Lho roley
winding L bocomos do-encrgised and tho rulay contocks Ll ond 1.2 opon,
The rolay K romning oporoted howovor boonuse of the oarth opplicd

%o tho terminal PO; by the seizod calling unit,

-Tho opdration of the remaindor of +tho circuit of

Filgurc 2 will bo dosoribod lotor,

Roforring now to Figure 3, agsuming this %o bo tho
solzod oolling unit curront flows from corth through tho loft-
hand winding of the rolay windings A, through tho rolay contoct DI,
Bhrough tho enlling subsoriberts lino, back through tho rolay
contacts D2, through tho right-hand winding A and through tho
bebtory BATs toenrth, Thus tho rolay A oporatos and its combocts

'3 Al ond A2 clogso,

Tho conbtacts A2 apply an earth to tho cathodo of tho

gos-£illod ‘briodo Vs, ond honco proparc this valve for lator oporation.

Tho contocts Al comploto tho ciroult of tho ralay

winding B tho circuit boing from oawrkh through tho tobbory

BATQ through tho winding B and tho contacts Al to onrth. Tho
rolay contacts Bl to B5 closo, Tho contocls Bl apply an
certh to tho tominal PO.,. Tho conteots B2 proporo o sireunit

for tronsmitting subsoquont dinlling impulsos tn +tho tomingl

IMP. Tho conboobs B3 conncet bho Sominal Pw to the contoots

B3 ond thonco through tho loft-hond wolay winding B o 4o
i nogative torminal of tho botlory RAL . The croaloghs UL opul an
onrth on tho busber BUSI' Tho comboacts 15 connoeh Ghe Loeroing?

GP to tho supproussor grids of tho tuo velvos Vy aud Vg,

#2350
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Tho monnor in which o rogister is allotbtod to tho
goizod onlling unit will now bo doseribod, An oarbth is cpplied
o tho torminal AL through tho conbacts B4, ‘the busbor BUSl, and
tho conbacts E2,

Roforring now to tho rogistor ond oolling unit
findor circuit of Figure 5, whonover o rogister is froe on oorth is
put on to tho torminal R through tho conbocts K6, ond a connoction
1s mado from carbth through tho battory BAT17 ond tho contucts KPS
%o tho torminel Q.

Roforring to tho allottbor oircuit of Figare 4 tho
oarth on the tominal AL from tho seizoed onlling unit complobos tho
onorglising oircuit of tho rolay ST through the bottory BATq4.

Thus contocts 871, ST2 and ST3 ologe. Tho autbonmntic stopping
circult of tho uniscloetor FD is oompletod frem enrth through the
beiitory BATy 5, tho winding FD, tho mechanically oporatod contacts
FDdr, end tho combtaots ST1, DKL and ST3 to tho ocrthod teminnl R
of o froo rogistor, Thus tho unisoloctor commencos to hunt,

The contocbs ST2 conncet tho reley winding DK
botwoon the carthed berminel R and tho wiper of tho unisoloctor
bank FD1. When the terminal Q of tho froo rogistor is roached
by ‘tho wiper of tho bank FD1 +ho onorgising circuit of tho winding
DK is oomplotod through tho contncts KF5 (Figuro 5) ond tho bettory
BATq 7,

Tho contocts DK1 oporate and honoo broank tho
auwtorntic stopping oircuit of tho unisoloector D, and oormplote
tho onergising olroult of tho relay winding DR fron the orrthod
tominal R through tho contacts g§T8 and DK1, tho winding D: and

tho babbory BAT+z to enrbh. Thus tho contaots DR1 ko DR4 oloso,

~40~
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Tho conmbacts DR1 comploto a cireult from ocrth,
through tho contucts DRI, thoe conbeceks FKL, tho bonk FDZ, tho bominel v,
the mechonicnlly operated contacts CURGM (figuro 5), tho oporotlng

winding CUF and tho bettory BAT1r to oprth, Tmis the unisolootor
Q

CUR of Figure 5 commoncos ‘bo huwb,

Whon ‘tho wipor of +tho bonk CUF( roachos tho torminal
2

.

Pl connoctod to the tominal of tho gsamo reforonce in tho scized

4
b
o
B
A
]
-
=
&
4
%
3

calling unit (Figwre 3) o cirouit is conploted from onrbh through
tho babtory BAT (Figuro 3), tho loft-hand winding of the relay F,
7 tho contacts BF ond B3, tho torminal P, tho unisoloobor bank CUFS
: 1

(Tiguro 5) tho torminal Py, tho unignoloctor bank FD3 (Figurc 4)

tho conbaets DR2 and tho loft-hand winding of tho rolay FK,

Thus the rclay E of Figure 3 ond tho rolay FK of Figurc 4 aro

g onorgised,. Tho contncts FKL in Figure 4 oalso comploto & ciroult

_fron ocorth through tho botbtory BAT14, the rightwhand winding of
rcley FK, the contnets FKL and DR1 to earth, This oiroult holds
tho rolay FK cnorgised until rolonsed as will bo dosoribod lator,

l In Figuro 4 tho contaots FKL ond FK2 closo. The

} conbacts FK1 gomplote o ociroult from oarbh through tho contachs

DRL, FX1l and DR3, the uniselector bank FD4, the terminnl X, the
rolay winding XF (Figure 5) and o battory BAT, o b0 earth, Thus

tho roloay KF of Figuro 5 is onorgisod. Tho oponing of tho

contacts KF2 arresbts the motion of the wipors of tho unisoloctor
CUF, the oerth hoving alrondy boon yomoved fron tho torminnl

Y by the oporction of tho combaobs FK1 of Figuro 4. Tho contaoets

KF5 (Figure 5) disconnoot tho battory BAT17 from tho torminnl Q.
Tho contacts XKP6 romove tho oorbth from tho tomunal R ond onrth
thoe tominals Py ond Pl° Tho contoots KF3 ronove tho oarbh
from tho honing arc of the unilsoloctor banlk 7222, emd tho contochs

KF4 propero an oorth for tho conboots FQ3,

wd] -
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Whon the earth is romoved from the borminal B

(Figure 5) and the battory BAT, . disconnected from tho torminnl Q

by operation of tho relay KF the relay DK of Figure 4 is releasod.

Tho oporntion of the combacts DKL roleasog the rolay DR amd tho
sontoets DR1 opening break the energlsing cirocuit of +the right-
hand winding. of the relay FK, Reforring to Figure 3, when the
rolay E is onergised as previously doseribed tho combacts El aro
arrangod o close bofore any othor contacts of this relay, A
holding oircuit s thon comploted from earbh through the contnots
B4, tho contocts E1l, tho right-hand winding of tho roelay E, and
tho ba ttery BAT5 to earth. Oporation of the contacts E3 oarths
the terminels Pl ond hence relonsos tho rolay FE of Figuro 4,
Contactas E2 opon and ranove bho carth from tho tominal AL, Tho
éllottor 1s, thoroforo, rolonsed and tho wlpors thorcof home to
thoir homo contaoots,

Until tho allottor is rolonsed tho conmbnots FK2
and DR4 (Figure 4) sorvo to hold +tho unisoloctor FD,

Roforring to Figure % ‘tho contoots B4 completo o
circult from carth through the conbachs Al, E4 and D5 to thoe
torminal HO. The torminnl HO of Rlgurc 5 is comnooctod ‘through
the unisolootor bank CUF4, through the rolay winding H and tho
battory BATSZ to earth, The relay H is thoreforo oporatod,

Tho contocts H1 to H8 oloso and the conbacts H2 sorve to hold
the rolay winding KF onorglsed, and honce to hold ‘tho roglstox
comnected to the selzed oalling unit,

The ocontonots ES (Figure 3) commoot the charged.’
onpooltor Cqp to the combrol grid of tho valve VZ which, thoreforc,
sbtrlkes nnd enorgises the rdlay winding T, Tho contacts F1
cloge and honoo dlalling btono is fod to tho calling subsoribors!

lino through the windings of tho relay A,

oY
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Whon tho oelling subscribor dials bho numbor ho
roquiros (1464 in this exomplo) tho Aielling impulsos operato tho
roloy A ond honco tho conbacts AL,

The relay H of Figurc 5 is slow noting and honco is
not offocted by tho rapid operction of tho contaots Al of Figuro 3,
Tho contacts Hl comnoot tho torminal IMP through the uniseloctor
bonk CQFl, ‘the rolay winding AA ond tho batbory BAT16 to oawbh,
Thus the oporation of the combrobs A1 of Flgure 3 is followod by
tho contacts AAL of Figuro 5, Tho conbacts H7 oarth tho moving
contact of ‘tho contancets AAL end henco oach timo tho contacts AAl
ero closod by o dialling impulso of the first digit o circuit is
modo from oa¥sh through tho contacts H7, ALL and "1, bho wipor of
tho uniseoloctor bank Z21, the first bonk contaot of ZZ1, ‘tho
oporoting winding M and the bettory BATZO to ocarth, Thus in tho

progont oxomplo whoro tho numbor of lmpulsos in thoe flrst digit is

one tho wiper on tho uniseloctor benk M1 is set to tho first bank

contact ond henco is connoctod o the tormingl 1Py

Tho roley BB im slow oporating ond its conbacts BBEL
clogo and opon only once for onch digit diallod irrespective of
the numbor of impulsos in the digit the onorgising ecircuit for
‘the winding BB boing from oarth through tho contacts H7 nnd LAT,

tho winding BB ond tho battory BAT, . to caxrth, Thus whon +tho

25
first digit of +the wanbtod numbor is 5oing dicllod tho rolay
conbacks BBl close ond romoin closod unbil tho dinlling impulsos
for thnt diglt ond, Tho contacts BBy then opon and as o rosuld
Tho wiper of the unisoloctor bank ZZ1 moves ko its socond conbaot,
Tho dlalling Impulsos of the noxt diglt (4 in this
oxamplo) aro theroforo appliod to notunte tho oporating winding of
sho unisolockor C, Tho wipor of tho bank ¢1 is, thorofora,
nonnoctod through to the terminal ¢P, . Likowlso the dialling

impulsos of the third and fourth digits dialled (6 oand 4 in

wdl B
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this oxanplo) aro appliod to aobuato tho oporoting windings of
tho unisolootors D and U rospoctivoly and honoe tho wipors of tho
benks D1 and Ul oro conmnooctod through to tho berminels DPg and

TiP, rospodtivoly,

The pulses Ml to MQ and MO gonoreted by the low
froquoncy pulso gonorator 26 of Figuro 1 ar. appliod to the
Sorminals MP& 'bo‘MP9 and‘MPo rospoctlvoly of Figuro 5, Likowiso
tho pulsos Cl to 09 and CO aro appliod o the ‘torminels CP1 to
CP9 and CP, respootively, thopulses Dy to D9 and D ore appliod
to tho torminals DP1 to DP9 and DPO rospoctively, and the puisos
Ul to Ug and Uo aro appliod to thoe bomincls U’P1 to UP9 and UP0
rospoctivoly,

Thus +tho pulsos 15, Cp Dg ond U, appoar at tho
wipors of tho four unisolootor tanks M., Cq, D1 and U, rospoctively.
The roctlfior Wiy normally providos a. Low Impodance in tho absonco
of tho € pulsos and honeo +ho Ml pulsos from the wipor of tho
bankiMl oro droppod across the rosistor R201, Thon on Cy
pulso oocurs thiz ronders tho rootifior Wio insulating and
0llows tho part of the Ml pulso occurring during +tho C4 pulsc
to pags through tho valvo V300 Thus o pulso corrosponding
to a 04 pulso cppoars ot tho oathodo of the valve VlOO ond passos
to tho control grid of tho valvo V101. In the absonco of D
pulsos tho roctifior'Wll providos o low impodonco path for tho
pulscs appooring ot the grid of tho valvo Vio1s Whon a EG
pulso appoonrs, hoWovor, it rondors the roobifior Wil non~gonducting
and for tho duration of cach D6 pulso coincidont with r pulso
M;ngyhld“&ovﬂvovlm mogmdoftm)de)mm}mmo
its crbhode bocomo moro positiva. Tho rosulbing pulso b
‘the oubhodo of +tho valvo'vlol likovilso posgos to tho tominnl
1O only during v colnoildont U4 pulso from tho wipor of tho banl U

16
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Thug o roourring pulso of 100 mioro~soconds duration
in channcl No, 1464 passos to the colling Junotion,

This calling pulse is applied to ‘tho torminels RT
of 0ll tho subsoribor's line circuits (Figure 2).

The only 1lino circult to rospond to thoso pulsos im,
hovovor, only thet ono to which gating pulses in the low grade
chonnol No, 1464 aro appliod,

Referring now Lo Flgure 2, and assuming this to bo
tho 1lino ciroult of tho oallod subsoriber, tho calling pulsos aro
appliod through tho terminal RT and the resistor R1 to tho anodc of
tho roctifier Wy, Ag tho gobing pulsos in low grado channol No.
1464 oro also applicd at SX1464 the rootifior W2 ig mode nonw

dond{uo’uing for tho duration of tho intorvel during which tho

oalling pulsos opplied thoroto from the tominal RT occcur in

ché.hnel No, 1464, Theso oalling pulsos pass 'Ehoreforo through

the rosisbors Ry and Ry and striko 'bhé valvo Vle The rosulting
anedo owrront onorgises the rolay Z end contacts Z1 and Z2 elose.

Tho conteots Z1 oémpleﬁé tho onorgising oirouit of
tho rolay L and honoc tho relay conbaots L1 and L2 oloso. The
contacts Z2 oarth tho conbact BCZ of tho unisolcctor bank S5,

Tho contoots L1l ocompletc o circuit from oarbth
through the homo contoct and wipor of the unisolootor combrol
bank $3, through tho contacts 12, K4 and Sdn, tho oporating
winding and tho battory BAT2 bo oarth, Tho unlsoclootor §
commonceos ‘to hunt, Tho oarth on tho oconbtact BCp of tho buank
S6 ensuros bthat tho unisolootor stops over the OUT ocombocts on
tho banka 81, S2 @nd S3 on to the IN conbtaobts,

Roforring to Figuro 8 (onllod unit) whon the eallod
unit is froe tho teorminal Pl, is connoctod through tho contaots

RB3, tho rolay winding RQ and the battory RATBB to oarth, and
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honco the tominal PI  is of nogabtive potontinl, Whon, hovovor,
2
tho called unit is engeagod tho contacts RB5 are closod (as will bo

desoribod letor) whoroby tho torminal PI,_, is oarthod,

2
Thus, roforring again to Figure 2, tho wipor of tho

bank 83 supplios an earth for tho oubomatlic sbopping circult of
tho unisclector S so long ns the wipor is passing ovor IN contacts
connectod to engnged oallod units, When o conbtaot is roanchod

connoctod to o froe onlled unit, howover, tho aubomntic stopping

circuit is brokon ond tho motion of tho wipors arrestod,
The roley K thon bocomos onorgised through L1, the
onrth having boon romoved from tho wipor of 83 and henco from

tho contacts K4, Tho contacts Xl and K2 connoct tho lino

torminals 1T4 and LT2 %o tho soeizod oalled unit,

Tho contacts K3 closc and connoct tho winding K bo

the wipor of tho bank 53,

003

Tho conbacts K4 opon and honce tho moving conbact

g

of tho conbocts K4 is disconnocted from tho moving contoct of
tho contoets L2 and from the wipor of the bank S5,

The contacts X5 opon and exbinguish tho volve V
1

vihoroby the rolay Z bocomos de-onorgisod, The conbacts Z1
open ond do-onorgiso tho wolay L. Tho contacts L1 opon and
romnove the dlroct onrth from tho roloy winding K. Tho rclays
Z and L aro, howovor, slow-oporoabing and it is arrangod thot
tho onxth from tho solzod onllod unit 1s appliod +to hold tho

rolay K boforo the conbtnobs Ll opon ns will bo doseribod lator,

Tho contecte L2 preoporco o homing oonrth from the bonk S4 and tho

contects Z2 opon and roaove tho earth from tho controt BCp of

tho bank S5,

Tho relay conboots K6 connoct ‘tho torminal RT to
G torminal BJ1 for a purposo to bo doscoribod lotor, and tho
enntocbs K7 conﬁoot tho torminal IJ1 through tho rosistor RXq ond

tho unisclcctor bank 86 to thoe torminal GIPI, 26




Mg soon os the roley X oporatos, ond whilst tho
roloys Z and L hro oponing, ‘tho rolay RQ of tho soizod ccllod unit
(Pigure 8) becomos onorglsod, tho onorgising olrouil bolng from
odrhh'hhrougﬁ tho winding RQ, btho contoots RB3, tho unisoloctor
bonk $3 of Figurc 2, tho conbtocts K3 and L1 to oarth. Tlus, the
contacts RQL of Figuro 8 close and tho pulsos d', and u'y appoar ot
tho torminal CIPl thoso pulsos sorving to idonbify tho high gradc
chonnel numbor of the solzod caollod unit,.

Theso 1ldontificatlon pulsos pess through the uni-
goloctor bonk 36 in tho subsoribort!s linc circuilt ond oro all
dropped ccross tho rosistor RXy with tho oxcoption of those which
oocur during tho gating pulsos appliod in chommel Noe. 1464 to ‘the
zabing pulso ‘borminel S$SX1464. Tho gobing pulsos sorvo to
rondor thé rootificr WX, nonw-conducting and honco Lo pormit tho
idonbification pulsos occurring during channel intorvols in
chonnol No. 1464 to pass %o tho torminal Idq.

From this torminal tho idontiflcation pulscs pass

+through tho identifiecation junction 25" of Figurc 1 to tho

fominals IJO of all rogistors.  Tho only idontificotion
pulsos bo pass bto tho unisoloctor benk CUF, (Figuro 5) aro,
howovor, thoso which ocour (in this oxanplo) in chonnol No,1464
vhich arc gatod by the pulsos applicd to tho rootlfior Wi's
Trom the tomminal RO,

Those pulsos poss from tho unigelootor bank CUFE
to tho borminal Rd'u! in tho soizod oalling wmit (Figuro 3 and
Figuro 9), Boforo the arrival of thosc pulsos HT is appliod
to tho btronslotor 25 ng contaota B6 wlll have closod.

Roforring to Figuro 9, tho d' and u' pulsos
~rriving ot btho tormminal Rd'u?! arc applicd to tho control grids

of the valvos V52 o Vgq Through tho rosistors Rge to RZLOS and

L.
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pulso lengbthening circuibs comprising the roctifiors'wloo to

, d Ake] ' N _,-.S 1|
W119 ond capacitor 0103 to 0122 The roctifioer Wél to W,q

nre, howovor, conducting to these pulses excopt the roctiflers

to which d' and u!' pulses aro applied from tho terminals Tu'lo

to Td'9 gimultaneously wlth the d' and u' pulses arriving at tho
torminal Rdr'at, In this example the pulses At  and u'1 appear
73 at the torminal RA'dt simulbancously with tho pulses d'o and qu

1 eppliod at the tormimals Td! —and Tut), Thus ‘the rectifiors

W}l and‘W22 aro non~gonducting in this exemple snd permit +the
v

dar, and u'1 pulses applliod to the beminal RA'uY to pess to the

i control grids of tho wvalves V42 and‘VSS rospoctively, These bwo

valvos strilke and honce thoir cathodes becomo positivo,

JOREF S PR

Whon tho wipor of ‘the bank ZRUl roachos ‘tho bank

i,

conbact connooted to tho ocethodo of the valve Vgz tho positive
potontial appears at btho control grid of tho valvo Vag (Piguro
3 (b) and this valvo strikes, Similarly tho velve Voo (Figuro

% (b)) strikes whon the wipor of tho bank ZRD1 romches the bank

3 contact comnoctod to hho cabhode of +tho valvoe V4z'

Roforring o Piguro3d (b) whon tho valvos Vog 8nd V29

atrike tho relays DA and UA become onorglsod by the anodo circuits

SO B RLN

4 of thosoc two valves, Thus tho conboebs DAL, DL2, ULL and UAZ

aro oporetod, Tho contacbs DAL hold the rolay DA and oxvinguish

N L e S e

tho valvo VZB and the conboots DAZ brogk the automotic stopping

egircult of the unisolootor ZRU. Tha oontoets ULL hold tho

Al T e

rolay UA and oxtinguish tho valvo v29’ and tho contoacts UAR

broak tho oubomatio sbopping cirouit of thoe unisgcloator ZRD,

SRR ARSI,

Thus ‘tho wipers of the banks ZRD3 and ZRU3 arc

arrostod on the bank conbocts connectod to the terminals Tdo

and Pus rospoctivoly, tho conbocbs DLE ond URS opon whereby tho
i HT is romovod from tho translabor. The pulsos d, and uy
aro applled to theso tormlnnls respootivoly from tho high

w8
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.requency pulse generator. In the absence of a d, pulse
the rectifier Wog 1s conducting and hence the uq ;;ises are
dropped across the resistor Ryg. The occurre;;e of a EE

" pulse renders the rectifier Wspy non-conducting and hence the
uq pulse occurring during each dj pulse passes to the
;;rminal GP, that is to say pulggs in channel No. 1.

Referring to Figure 3(a) the negative blas applied
to the suppressor grids of the two pentodes V) and V5 is
arranged to be sufficient to render these two valves normally
non-conducting. The amplitude of the voltage pulses applied
te the suppressor grids of the two pentodes Vi and V5 is
arranged to be sufficient to render these two valves
conducting. Thus the valves V) and V5 are gated in channel
No. 1 and unmodulated pulses in channel No. 1 are transmitted
from the anode of Vi through the capacitor C5 to the terminal
GSPl.

These pulses pass through the GO speech junction
to the terminals GSPO of all called units (Figure 8). The
pentode V25 is gated in this channel (channel No. 1) and hence
unmodulated pulses of anode current flow in the valve st
which is arranged to be normally non-conducting by means of
the bias applied thereto from the terminal =GB4 oo

The valve Vo4, having 1ts control grid coupled to
tne anode of the valve V25, also passes pulses of anode current.
Thus the relay RB becomes energised, the contacts RB3 put an
earth on the terminal PI, and hence hold the relay K of Figure
2, it being arranged that the contacts RB3 close about 1/2
second before the contacts Ll of Figure 2 open.

The contacts RBY% close and apply ringing
voltage from the transformer X3 to the called subscriber's

station. When the called subscriber answers the relay F

_L}-()..



239003

booo mog onorgisod, ‘the onorgising olrecult boing from earth through
tho battory BAT g tho conbects TE, tho collod subseribor's lino,
tho conteacts 72, tho rolay winding F, tho contoots RB4 and tho

socondary widding of the transformor XPE boek bo oarth, Tho

]
A
A
Ty
Bl
B

cenbacts RBL and F1 hold tho reloy F.
Tho rolay RD thon bocomos onorgised, tho onorglsing

clroult boeing from oarth through tho battory BLT 74, ono winding

A b Tk L e S,

of the roley RD, tho contocts F3, tho oelled subsoriberts lino tho
& conbacts F2 and the othor winding of tho roley RD back to enrbh.

Tho contoacts RDL thon spply tho pulses in channol

. Vo, 1 through tho vualvo V,. o the torinal LSPl ond thonco through

B Bl

tho motoring and releaso junction (19 Figure 1) to tho tormingl

LSPO, of Figuro B (oalling unit). Tho roctifior Wy is rondorod
non-~condueting thoreby and pormits tho pulsos in channol No, 1
from tho torminodl GP to eppear at tho control grid of tho valve Vg

This velve thon passes pulses of anode currcent through the reloy

vinding D whioh beoomos enorgisod.

Tho contocts D1 and D2 oporato and rovorso tho

polarity of tho tormincla +01 ond =07 This is for signalling

purposes as dogoribod on pogo 298 of Tolophony Vel. IT by Atkinson.
Tho contacts D4 epply a pulso of curront to tho tominal POy from

- tho batbory BLT 4, tho rolay conbaobts JL boing oporatod aftor
tho conbacts D4 on do-onorgisctlon of tho siow oporcbing rolay J

; by tho oponing of the contacts D3,

Tho pulso of ocurrcont appliod to tho torminal

TOl oporatos tho motor M of Flguro 2 to vocord tho ostablishmont

of tho oalls
Tho contaocts D5 (Piguro 3) opon and honco ronoevo

tho onrth from tho Gormminal HO, Thusg ‘tho volay H of Pipuxe 5

FOw
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scomes de-energised. The contacts H2 open and hence the relay

KF is de-energised, and thus the register is released and the
uniselector CUF homes.

Speech voltages from the calling subscriber's
station are transmitted through the transformer HY; to the
control grid of the wvalve Vi, and there amplitude-modulate the
pulses 1in channel No. 1 applied to the terminal GSPl. These
amplitude-modulated pulses pass through the GO speech junction
to the called units,

Referring to Pigure 8 all pulses from the terminal
GSPOl of the GO speech junction are passed to the control grid
of the pentode V25 which is gated by channel No, 1 pulses as
previously described. Thus only the pulses in channel No. 1
pass to the transformer XF2.

The primary winding is tuned by the capacitor 030
to a perlodicity of approximately twice the width of the pulses
applied thereto from the valve V25, and 1s heavily demped by
the resistor 3194. The winding SEXF2 has more turns than the

winding 81XF2' The terminal ~GBl3 is arranged to be about
five volts less negative than the terminal “GBlg’
Assuming the charge in the capacitor 031 to be

such that the potential of the upper plate thereof in the drawing
is between that of «--GBl3 and ~G512, the rectifiers Wié to w19

are non-conducting. When a pulse arrives at the primary windlng
of the transformer XF2 from the valve Vas the leading edge of

the pulse shock excltes the transformer. The first, and negative,
half=-cycle of the free oscillation is applied to the anode of

Wlé which, therefore, remains non-conducting, and to the

cathode of Wi7 which becomes conducting and hence 631 discharges

~5]a
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through.ﬁs7 nnd'W17 until the potontial of its uppor pleto in tho

drawing equals tho pobuntial of the beminal -GB Any furthor

127
nogetive oxcursion et the cathodo of Wyn is dompod by Wyg»

Sirmlbtancously W. . booomes conducting and ag o rogult tho

19

capacitor C31 dischargos further and its uppor plato is loft atb
o pobontial somewhat bolow that of tho tominal =GBy 5
Just os this negative half~-ocyclo onds, tho

lagring odge of tho pulse arrivos and agein the transfommor KF?

ia shoock~oxoltod but this timo in tho opposite sense, The first,

and nositivo, half-cyolo of +this socond froo oscillation has no

effoot on Wy7 and W Tho oapacitor Cgq is charged, howovor,

18°
'hrougth6 to a value dopondont upon the amplitudo of the pulso

appliod to the transformer XF,, and lying botwoon tho potontinls

2.’

13°

Tho desping provided by thoe rosistor R194 isa

arranged to be sufflcient to provent subsogquont half-cyclos from

of tho torminels -GBy, and - GB

affcoting tho chargo in tho capacitor Cxiq,
Thus tho capacitor C”l prosents relabivoly broad
9
pulacs to The valve V27 in rosponsce Lo roletivoly norrow pulsgod

passod by tho valve V the emplitudo o tho brood pulsos boing

25°
dopondont upon tho eamplitude of the norrow pulsos.
Tho broad anplitudo-moduleted pulsos aro
dermodulaetod by boing posusod through tho low-poss filtor FILz
and tho spooch volbages arc passod throupgh tho bronsformor
Yy, ‘tho oapecitoraCy, ond Cés, tho ocontacts F'2 and #3, end the
enllod subsoribor's lino oircuih to tho ooullod subsoriborts Lino.
Spoech voltagos from tho onllod subsoribor
nro poassod through his linocciroult, ond the hybrid tronsformor

HY, bto tho control grid of tho pontodo V Hore thoy sorvo
£

24°
to  omplitudo-moduloto tho pulsos (in channol No. 1) appliod

52

OO
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fyro1 the anode of VZ& to tho borminal RSPZ. Thoso pulaos oro
appliod through tho RETURN spooch junction to tho tominal RSPO1
of Piguro 3 end thonco to tho control grid of the pontodo V5
g «rhich is gatod by pulses in chonnol No, 1 oppliod to tho supprossor
grid from tho terminal GP.
£~ The trensformor Xy in the enode circuit of the
velve Vg, togother with the capncitors 07 and Cqg, tho rosistors
R~y ond Ryge, ond tho roctiffiors"f‘f5 o W, function in tho samo
nannor o8 the trensformer XFZ’ copaclltors dSO and 051, rosistors
R37 and Rygas oend rectifloers WiG to'ng of Tiguro 8, Lo broaden
tho pulses passod by ‘the valve V5.
T; The broadoned, ampllbudo-moduletod pulscs are
pessod through the valve V5 and are domodulated by o low-pess
ﬁ filber FILl. The speooch voltoges areo appliod.thréughitho
trens formor HYl and ‘the onlling subsoribors linc clrould to the
celling subsoribor's 1ino,

Tho oporation of the arwangement shown when o
onllod subscribor is alrendy engaged will now bo doscribed.
Whon the oalled subscribor is ongagod, tho rolny K in his lino
cirouit (Figurc 2) is already onorgisod ond the terminal RT
ig connocted through the rolay contacts K6 to tho terminal BJl'
Thus tho calling pulsos arriving ot tho tomminal RT oro trons-
nittod to tho tominal BJ, and thonoo throuph the Busy junoction

to tho termminal BJO in the reglstor (Figuro 5) nllotbted to tho

onlling subscriber.

ff Thus theose pulsos coincide with the oalling
pulses applied from the bterminal RO to tho roctifior'W14 whioch
is rondored non-conducting thoxreby. Thug the rotwned celling
~ulgos oppliod to tho tomninal BJO prss bo the control grid

nf the wvalvo VB“




539003

The valvo V8 ig atruck.and tho roloy BR is,

1 thoroforc, eonorpgisod, Tho contncte BRL closo ond honco earth
] tho torminal BU, Reforring bto Flguro 3, whon the btominal
:f I} 1 lg ooxrthed tho reloy G boocomes onorgised, The contochta Gl

i hold the relay G and tho contnets G2 apply tho tusy tono to the
colling subsceribers lino through the relay windings A end the
colling subseriber!'s lino cireuit,

:

1

;

o4

3 Whon a call 1s endod and tho onlling subscribor
:

! roplaces his handset on ibs rost, tho onorpgising oircuit for

2

:

tho relay A (Figure 3) is brokon, The rolay contaocts Al roturn
to tho position shown thus de-emnorgising tho rolay B, Tho
: oonbacts Bl ranove the ocarth from the teminal POl. Thus

tho rolay K (Pigure 2) booomos do-pnargisod, ond tho uni-
folector S homos, The oalling wnit is rolessed and all relays
roturn to tholr unoperotod condition,

Thus the pulses arriving in channel No. 1 in +his

rarer,

oxanple at tho torminanl GSPOq of Flgure 8 consoc and honco the roley
"Ll bocomos dse—onorgiged. Tho controcts RB3 opon, and the oarth

Jg romovod from the terminal PI Thus tho rolay K in tho

2.
ct.1lod subseriborts lino circuit is roloasod ond tho unisolector

in {his lino ecircuit homos, Tho contiocts RBL opon cxdd roloase

tho rolay F (Figure 8) ond tho oalled unit is rolonsod.

7



The embodiments of the inventlon in which an
exclusive property or privilege is claimed are defilned
as follows:
1. An automatic exchange comprilsing a plurality
of line terminating units which are connected to individual
ones of a plurality of stations associated with the
exchange, a group of communication channels, the number
of communication channels in said group of communication
channels being less than the number of line terminating
units in said plurality of line terminating units, first
apparatus which, in response to calling signals from a
calling station of said plurality of stations and
representative of the identlity of a called station of
saild plurality of stations, passes a calling signal %o
the line terminating unit of the called station, further
apparatus which, in response to the calling signal
received from said first apparatus by the line terminating
unit of the called station, seizes a free one of sald
group of communication channels, connects the line
terminating unit of the called station to that
communication channel, and derives an identification
signal identifying the seized channel, and additional
apparatus which, in response to the identification
signal derived by said further apparatus, connects
the line terminating unit of the calling stalion to
that one of said group of communication channels which
is identified by that identification signal.
2. An automatic exchange according to Claim 1
wherein said group of communlcation channels is
constituted by a group of time-sharing pulse communication

channels.

ﬁ«/ﬁ“”

e



3. : An automatic exchange according to Claim 1
or Claim 2 wherein said first apparatus comprises a
register arranged to receive and store the calling
signals from the calling station, the calling signal
passed by said first apparatus to the line terminating
unit of the called station being characteristic of the
calling signals stored by the reglster, that is, of
the identity of the called station.

L, An automatic exchange comprising a group
of low grade communication channels, a plurality of
line terminating units which are connected to individual
ones of a plurality of stations associasted with the
exchange, each of said line terminating units having
an individvual one of said group of low grade communication
channels identified therewith, a group of high grade
communicatlon channels, the number of communication
channels in said group of high grade communication
channels being less than that in said group of low
grade communication chamnels, first apparatus which,
in response to calling signals from a calling station
of said plurality of stations which are representative
of the ildentity of a called station of said plurality
of stations, passes a calling signal to the line
terminating unit of the called station, this calling
signal being passed to that line terminating unit in
that one of said low grade communication channels with
which that line terminating unit is identified, the
line terminating unit of the called station selzing

a free one of said group of high grade communicatilon
channels and transmitting an identification signal
identifying the selzed channel in that one of said

low grade communication charmels with which that

?
K3

o N
)j 40
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line terminating unit is ldentified in response to

the calling signal received thereby, and additlonal
apparatus which is connected to recelve the identification
signal transmitted by the line terminating unit of the
called station and connects the line terminating unit

of the calling station to that one of sald group of
communication channels which is identified by that
identification signal.

5. An automatic exchange according to Claim 4
wherein said group of low grade communication channels

is constituted by a group of time-sharing pulse
communication channels.

6. An automatic exchange according to Claim 4

or Claim 5 wherein said group of high grade communication
channels is constituted by a group of time~sharing pulse

communication channels.

e An automatic exchange according to Claim 4

or Claim 5 wherein said first apparatus comprises a
register connected to receive, and which stores, the
calling signals from the calling station.

8. An automatic exchange according to Claim 1
or Claim Y4 wherein said identification signal comprises
one or more recurrent pulses.

9. An automatic exchange according to Claim 1
or Claim 4% wherein the calling signal transmitted by
sald first apparatus is representative of the identity
of the called station, and whereln each of said line
terminating units is only responsive to a calling signal
transmitted by sald first apparatus which is
representative of the ildentity of the station to which

that line terminating unit i1s adapted to be connected.
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