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NOTE
e -

LIal NUMBERING

The descriptions and diagrams (with the
exception of diagrams 440978 and LL0$79)apply for dial
numbering O, 9......1 (clockwise).

For dial nusbering 0, 1.....9 (clockwise)
the reciprocals of the numbers given will apply and
diagrams 440978 (Intermediate connection PABX - Operator's
equipment) and LLO979 (Line connection diagram) should be
used instead of diagrams 408778 and LOSL92 respectively,
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In the junction diagram 408367 the following designations indicate:

A& B Extensicne

LR Tine equipments

ALY Line finders, respectively final selecicors for Link
circuits

oV Exchange Zine gelectors

CL Dxchange lines

F perators’ sets

10 Transfer and tes®t allotters

The selesctors AS, LV and CV are 5-pole rotary selectors of the RVE
type with 2% numbers,

The a and b contact banks are ustd for the speaking circuits, the
¢ bank for the testing circuits, and the 4 and ¢ banks for special
markings, '

The transfer and test allotter TO is a 22-line revolving selector.
The line equipment consists of a two-step line and break relay,

A) lLocal Traffic

s) Connection of an Idle Link Circuit

When &n extension originates & call, line relay LR operates the
first step applying indication to the calling extension‘s c-wire
in the AS multiple, Furthermore, starting current is applied to
all the idle link circuits, at which the line finder AS commences
to rotate, That link circuit, whose line finder AS is the first
to reach the positicn marked by the line relay, becomes connected,
LR now operates the second step by current through its cut-off
winding and disconnects the starting current to the other link
circuite, The extension is at the same time connected to. the .
link circuit, ‘

b) The Finel Sclector is Sct at the Oalled Line

After receiving dialling tone from the link cirecuit the calling
extension dials the required number. Positioning of LV is ef~
fected by means of successive impulses. The extension numbers
are 1, 2 seeee B, 92’ 93 teovee 99, 901, 902 EETE) 904. The tens

Ovrigs upplysn, X
Brersats digit 9 in the two-digit subscribers’ numbers signifies the rest -
Xuk DXO position in the final selector, whilst in the three-digit sub-
scribers”’ numbers the irindreds digit 9 and the tens digit 0 re-
present the rest positions. The link cirecuit tests over LV's
¢ bank, '
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Trhe Called Extension is Unocccupied

The called extension‘’s line relay operates both the steps at the
same time as LV's test relay associated with the link circuit
becomes energizec., Intermittent ringing signal is sent ous to
the enlled extension and the celler hears ringing tone. ‘Vhen
the called exiensiop replies, ringing is disconnected and con-
nectirn estebiished. Current is supplied to both the extension
lines from a commnn current fecd relay.

Disconnection

- -

Disconnection of the line sngaged is not effected until both the
subscribers have replaced their handsets.

The Called Zitensiom is Occupied

In this instance, the test relay of the link circuit will nct be
able to operates The caller receives busy tone from the link cir-
cuit, ’

Priority Extensions

If the calling extension is priority merked in the A3 multiple (ne-
gative over a resistance on the d-wire), he is directly connected
to a call in progress. A weak busy tone will then be sent out from
the link circuit. The priority extension requests the two ex~
tensions engaged in the conversation to replace their handsets.
Fhen this has heen done, the degired extension is antomatically
rung up in the same way &s on ordinary call.

) Outgoing Exchange Line Traffic

The design of the system is such that either one or two outgoing di-
rections mey be involved. If only one dirsction is required the call
number is "O", and in the case of two directions the number of the
other direction is "8". 1In the latter case, the extension having the
call number "8" will obviously drop out, '

The number of exchange lines connected to cach direction may vary, but
the total number must not exceed 5,

2)

Connectirn of an Exchange Line (CL)

When the calling extension has received dialling tone from the link
circuit, he dials the digit for the desired outgoing direction. All
the idle CV pertaining to the direction are started, at the same
ime &g the d-wire of the extensicn is merked in the CV multiple
over the line finder AS of the link circuit., The CV that first
retches the mzrked multiple position comes tc a stop and the ex-
tension is connected to the exchange line. Fositive is thus for
a moment applied to the c-wire of the extension, sc bringing abeut
the disconnecticn of the link circuit which ceuses the other C¥ to
cease their hunting movement. During an exchenge line call the
link circuits will consequently not be teken into use. If the
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main exchangs is automatic, diclling tone is extended from this
exchangs, afier which the desired number is dizlled. I the main
exchange is & manual exchange the desired subscriber’s number is
requested by the answering operator. If the main exchange is of
the LB tyve, the exchange line eguipment is provided with two re-
leys for automatic transmission of both calling and clearing sig-
nals.

All the Fxchange Lines are Qocupied

If all the exchange: lines are occupied no start can be effceted of
the exchange line selector. Busy tone is received from the link
cirevi*. A new call must Le uwede.

Barred Extensions

The d-wire of an extension instrument barred for exchange line
traffic is in the AS multiple connected to positive, Should such
an extensien try to make an outgoing exchange line call the d-wire

) cpplied with positive will effect a switching in the link circuit,
| which prevents the exchange line selectors CV from starting, busy
tone being obtained at the same time. :
P d) Barring of an Exchenge Line for Outgoing Traffic
The exchange line equipment is designed to effeet disconnection
immediately the extension replaces his handset. For this re&ason,
the exchange line must be barred for ocutgoing traffic a sufficiently
long time to ensure that disconnection will take place in the main
exchange before the exchange line is busied with 2 new outgoing call.
This is most importont in cases where the main exchanges are manual-
ly operated., For accomplishing this, 2 time device (thermo contact)
is provided which removes the barring condition € certain time after
disconnection has token place,
Incoming Exchange Line Traffic
The incoming traffic is handled by an operator equipped with an ope-
rator”s set containings
-~ Common Devices consisting of 2 transmitter with switching keys, dial
and night switch.
Individual Devices for
— 1) 5 exchange lines, :
Kore. each line being provided with a calling lamp, an answering key,
~;~~—l7——— a supervisory lamp and a series call key
Ovriga upplysn,
Oversatt .
Yuk TEO 2) 20 extensions
e »ingingkey for each extension
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Call from the Main Exchange

The calling lamp of the exchange line lignts up and an 2udible sig-
nal is heaxrd which is cut cut when the operateor 1ifte up her hand-
set., The answering key associnted with the calling exchange lire

is to be depressed a menment, at waich the exchange line hecomes con~
nected to the switching equivment ot the operator’s set. The eall-
ing lemp is cxiinguished, while 2 flashing light cn the superviscry
lamp indicates thnt the operator is deoling with the exchinge line
concerned. After *he operator hag anseewvsd, ihe main cxchange sub-
seriber asks teo be connected to the required exicnsinn,

Ringing tc the extensien crncerned is effected by the cperator press-
ing the ringing ksy asscoiated with the extension’s line. Two dif-
ferent instences may occur, namely, that the extensicn is entitled

t0 receives cxchenge line calls, or that the extensicn’s line is
barred fer inceoming exchange line calls,

The Extensiou is Entitled to Receive Exchonge Line Cells

Indicati~n of the czll is e¢ffected in the CV multiple eover the ring-
ing key of the extensicn. CV is started at the same time cnd hunts
to find the marked prsition in the multiple. Twe different cases
may ncw cceur, viz., that the extensien is idle, cr that it 1s cc-
cupied.

1) The Extension is Idle

A commen switching lamp with steady light is 1lit in the cperctor’s
sect to indicate that the extensicn is idle. The cperater aban-—
dons the call by replacing her hendset ~r by depressing the
answering key pertaining te ancther exchange line (compare para-—
graph C.g). The switching lamp gres out. The exchinge line is
automaticclly cennected in waiting prsitiecn and the supervisory
lamp glows with a steady light., The extensinn is called auto-
matically.  On reply the ringing signals are cut cut and con-
nection is established. The supervisory lamp cf the exchange

line is extinguished,

Sheuld the cperator herself wish to be connected to the called
extensicn first, she is not to put dewn her handset or depress
any cther answering key but should instend press & special
speeking key which disconnects her speaking set frem the ex-
chonge side end connects it tr the extensicn side. hen the
extension answers ccmmunicaticn is cbtained with the cperater,
To indicate that it is the operateor whe is calling the extensicn
over an exchenge line, a weck tick-tack tcne is sent cut to the
call in pregress. By depressing e restoring key the cperztor is
able to connect herself t- the main exchinge subscriber. By
again depressing the spesking key the cperstor’s line is switched
back tc the extension, In this way the cperatrr can alternately
be connected to the moin exchange subseriber or to the exten-
girn withcut the nther purty being 2ble tn heer what is being
said. Vhen the operator wants to be discrnnected from the line
she ¢ither replaces the handset or depresses an~ther exchange
line enswering key, 2t which the rperatrr®s set becomes discon-
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nected frrm the exchonge iine ot the same $ime 2s through con-
nsaticn ~F the exchangs line is effected teo the extension,

2) T™s_Extensicn is Occupied

In this case o fiashing light is: given on the switching Lamg,
The cperator infrrms the caller thot the ecxtensi-n is Lusy
with aacther call and asks the callirng main exchenge subscri~
ber if he shruld like to wait till the cell hes been finished,
Sh~uld he sc desire, the creratrr replaces her handset, ot
which the exchangs line is autematically crnnected in weiting
Position, The supervisery lamp ncw glows with a steady lignte
When the extensicn beccmes idle, cennectinn takes place of the
exchange line and the extensicn is called autematically. To
prevent two cr mrre exchaznge lines connected in waiting position
to the seme extension frem borring eech other, test positive is
ccnnected tn the different exchange lines over a special test
allotter TO when the extensien has beceme disceonrected from the

" line, This test allotter is net connected until the extensicn
is idle, The exchange line first to receive test prsitive is
crnnected teo the extensirn., The test allotter stops and is
gtarted agein next time the extensiern becrmes idle,

On urgent calls the operater can cernnect herself te the call in
progress. This is accemplished by hrlding a lisiening key de—
pressed, commnn to all the exchange lines. Theose engaged in
the conversatiecn are infnrmed of the rperator having ecnnected
herself to the line by & tick-tack tene, The operator of fers
the exchenge line call., If this is wanted, she depresses the
cut-off key while the listening key is still depressed. The
local call is cut cut 2nd the required extension ccnnected to
the exchange line as scrn as the cperater replaces her handset,

The Extensiocn is Barred for Inceming Exchenge Line Cells

Should the cperator by mistoke heppen te try te connect a call to

a ‘barred extensirn the commen switching lamp will flesh, an audible
signal being given at the same time, Beorring is provided fer by
scldering & connecting wire between the CV multiple znd a barring
relay in the opercter®s relay set,

Reconnecticn of a jaiting Exchange Line t~ the Operater’s Sct

The answering key of the exchange line erncerned is depressed

& mement, at which the light on the superviscry lamp changes frem
steady to flashing. The switching lemp glews with e steady light.
N~ change tekes place ~f the erndition prevailing befere the ex-~
ohange line wes connected in waiting position. Thus, 1f required
the operater mey connect herself to the lecal call in progress,
listen in on the call and, sheuld it be necesgsary, discennect it.

Connecticn of the Exchenge Line Selectcr tc Annther Extension

If an exchange line has been conneccted t~ the rperctor’s set and
the rperater has called the desired extensicn by depressing the
ringing key of the extensirn ccncerned, she has means f resuming
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i)

3)

thg call by depressing the answerirg key until the superviscry lomp
goes out, The ccaotrol lamp starts flashing agoin when the rperater
redgteres the answering key. New the rperat r calls the new exten-

siaon in the usuel way.

Should the extensiecn answer the call in the nmeanwhile, the super-
visory lomp of the evchangs line gres out. Consequently, the cpe-
rater will net know which answering key she ehould depress. In this
case, the comucu cut-nff Zey is uo be pressed.
Dieccnnecticn of the Ixchonge Line

This is effected by the depression of the answering key until the
handset is replaced.

Chenge-cver to 2 New Exchenge Line

It is nnt necessery to replace the handset after each connsctinn.
The cperatecr may instead depress the answering key pertoining to
ancther exchonge line, The exchznge line, which has been connected
to the operator’s set, is now autcmatically switched to waiting po-
sitinn and the new line connecteds

call-back

Having nnce abondrned ean exchange line the cperator cannot be crn-
nected to the line again while the call is gring on witheont the
intervention nf the extensien., The extensirn makes a "call-back"
to the operator by dialling 2 impulses. Ne break ceccurs in the
call cennecticn. The calling lamp of the exchange line however
lights up. When the coperater answers the call, the cennecticn is
brrken between the extensicn and the exchange line, The operator
shall connect her speaking device to the extensicn (the supervisory
lamp dces nrt light up) to obtain instructirns from the extensiecn,

As it is not necessary fer the extensicn t~ wait for the operstor’s
answer he can disconnect himself frem the line &s sorn as the "ecall~
back" has been made. The operator enswers the call in the ordinary
way, instructirns being obtained frem the main exchange subscriber,

Series Colls

fhould the mafn exchange subscriber wish tc be crmnected t7 several
extensicns in successicn he communicutes this tc the cperater who
throws the sexies call key assrciated with the exchange line, No
discennection is effected of the exchange line when the e¢xtensi~-n
repluces his receiver, the calling lamp of the exchange line light-
ing up. The operater switches the oell tec the next extensicn and
resets the series call key when all the wanted extensirns have been
connected, |

Handling of Outgring Calls

An ordinary extensicn line is connected to the ~perator’s set., L
speeking key and a (white) calling lamp are provided.
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The call is ordered cver the cperator’s local line.
this line couses the calling lamp to be lit.
presses the speaking key.

A call te
The operater de-

The rperatrr deals with the external call by pressing a ¢ommen
supervisory key, at which the superviscry lemps aasnciated with
all the oceupied exchange lines are lit. The answering key of
an idle CL is depressed. In calling & desired subscriber cen-
nected to the mein exchange the dial of the operater’s set is
tn be used. The call is then extended to the extension in the
same way a&s mn ordinery inceming call,

D) Enquiry

An extensicn having a call with an exchange line can make an enquiry

call by means ~f the dial.,

On outgring traffic to & manual main ex-

change and ~n all inceming traffic the enquiry is prepared when the

line is seized, respectively when the rperator answers,

On outgeing

call to an automatic exchange, however, the wanted subscriber’s num-—

ber
the

must first be dialled and a signal be received, indicating that
next impulse initiates an enquiry call, The enquiry is therefnrs

prepared by & therme contact which cperates a certain time after the
last impulse has been dialled.

a)

The Enquiry Call is Initiated

By dialling one impulse ~n the dial the extensicn eauses the
f-contacts indicated in the diagram tr start functicning. The
extensicn is disconnected from the exchenge line and ccnnected
te the enquiry line over the relay set of the exchange line.
The enquiry line is eccnnected te the AS multiple, All idle AS
are started and the enquiry line is connected to an idle link
circuit. The extensicn receives dialling tone, while LV is set
in the same way as in the case cf a lncal call.

Enquiry Call to an Extensinon Line

If the enquiry is tn an crdinary extensien ringing is effected in
the usual way. Should the extensicn be occupied, busy tone is
sent orut. If the enquiring party is equipped with preference
service he is connected te the call in progress as ~n local traf-
fic.

Extensions without preference can with the aid of the operatnr
be made preferent rn enquiry calls, if priecr tc the enquiry they
make a "call-back" tr the operateor. In this case, the operator
must not abandrn the exchange line before the enquiry has been
made,

Switching Back to the Exchange Line

After dialling has been effected a signal is extended frem the
link circuit to the exchange line equipment, switching taking
place. If the enquiring party dials another impulse the con-
tacts are switched back, connecticn being again established with
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F)

the exchange line. TIf the enquired purty keeps his handset 1ifted
off, the link circuit is maintained cperated., The enquirer may

be switehed between the exchange line znd the perscn enguired

ary number of times by dialling one impulsc eazch time, there being
to need, however, tr dial the latier’s number.

If the person t~ which the enguiry has been wmade replaces his
handset, his Zine becrmes idle and the link circuit is discon-
nected as scon &s the enquirer is reconnected tr the sxchange lins.

2
~

Baguiry te antther Dxchonge Line

After the enquiry has been initiated the enguirer dicls the digit
0, In the sume way as on outgring exchange line traffic, CV is
prsiticned te an idle exchange line assccicted with the enquiry
line, after which the link circuit engoged in the coannection be-
comes discnrnected,

The connectirn is ccupleted as on cutgeing CL traffie, When the
enquiry has been prepared in the equipment fer the cther exchange
line, indieatircn iggiven to the first exchange line equipment,

An inmpulse from the dial causes the enquirer tc be recrnnected

te the first exchange line, the second exchange line being dis-
cennected,

Transfer of Fxchinge Line Cells

By replacing his handset the enquirer tronsfers the cell te the en-—
quired persecn, whose receiver must be remnved. Shruld this net be the
case, the call is resumed cnd the enquirer called up. In transferring
the call it makes no difference whether the enguirer last was in call
cennectirn with the exchinge line or with the enquired persen,

On transfer, switching is e¢ffected in the exchange line, Indicaticn

is given of the called extensicn from the CL relay set over the link
circuit tc the CB multiple. The transfer allotter TO is started and
the exchange line is ecnnected to this allotter. The Cv selecteor is
connected in and starts hunting for the line indicated in the CV mul~
tiple in the same way as on outgoing exchenge line traffic, after which
the link circuit becrmes discrnnected,

Ls the same indication is used feor both outgoing exchange line traffic
and for transfer, all markings for the first mentioned traffic must be
disconnected when transfer takes place, this being effected by TC's
relay set, Transfer cannct be made t~ ancther exchange line.

An Extensicn is Re~called

Should the enquirer try tc transfer a call tc & barred extensicn nc
trensfer start will be cbtained. Ringing signal is instead extended
tr the trensferring extensicn es on erdinary inceming exchange line
call. The exchange line’s superviscry lemp in the operator’s set is
1lit during re-ringing. The cperator can break in cn the line if the
extension does not answer.,

The link circuit used for the enquiry is disconnecied frrm the ex-

)
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chenge line 2nd relesscd when the barred extensicn replaces his hand-
set,

If an enguirsr manipulates the dial wrongly or should he reneive busy
tone it is 1likely that he will repleoce the handset.

The exversicn is now autemeticelly rung up as ~n attempt to transfer
a cail tn a barred extensiern, no discrnneciicn taking place of the
exchange line with cernsideraticn to the mcin exchange subscriber,
The operator will neot have to intervene as the extensien can take
care nf the call himself,

G) Through Clearing at ihe Main Exchange

First, the trunk operator breaks the crnversation a4t the main exchangs
in the apprepriate way, Ringing signal is then sent out on the ex—
change line and is received by the calling relay in the PABX., The
calling lamp of the exchange line lights up and the connection nver' the
line is disconrnected. The extensicn, who has been discernnected, will
be connected to a link circuit in the PABX and receive dialling tene,
The operator answers the inceming trunk call in the crdinary way.

H) Night-connection of Exchange Lines

Each exchenge line may be night-crnnected tn a separate extension., If
. required, it is 21so pessible to night-conneet several exchange lines to
one and the same extensicn.

The operator prepares night-commecticn by depressing a night switch
common to all the exchange lines, Sheuld she forget to do this, night
connecticn is asutomatically established if the incrming exchange line
call is not answered in a certain time,

A night cennscted extension is called autcmatically if he is unocoupied
when the calling signal arrives. If the extension is occupied a weak
warning tone will be heard, indicating that the call in progress is

to be cut cut as quickly as possible, The exchenge line is then enn-
nected to the extension, Shceuld the extensien net answer the call,
discennection ¢s effected nf the exchange line equipment a certain

time after the calling signals frem the main exchange have ceased,

The night-conneeted extension can transfer the czll to ancther ex—
tension if desired., Thus, the extensien is made preferent even if
he dres not normally have this facility,

I) Barring of Calls from an LB Exchange
7~ r__I_
Korr.

S S If the main exchange is of LB type it is net sufficient only to bar

Bversatt the outgning traffic, it being necessary to baer also the e¢xchange line
Xuk DKO for inercming calls a certain time after the conversation. By this

means the ring-off signal from the main exchange subscriber is pre~

‘vented from making a false call in the PABX.
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. Ccnnections for different kinds of trafiic t‘acili'bies

e extension is prepared for night-connection if wires 4, 5 and 6 are
inserted oetween an exchange line equipment and the extension line,

IR 15 a two-ctep combined line end cut-«ff relay in the f:.rs* step operating
as line relay a.nd in the gecond as aul~ff relay.

The multiple is 4.wired cunsisting .f '«’"e wires a, b; ¢ and d, a and b are
used £ the speech cir uit multinled between all 1line finders, final
selectors and exchenge line select:rs; ¢ and 4 ave separated, the wires only
signed ¢ end’'d are miitipled between the final selectcrs and the exchange ling
selectors and the wires signed o/AS and d/AS beilween the line finders.

The ex*enga.cn pa.rty makes & call. 4 loop is ciosed {hrough the 150C-ohm
winding and the reiay is acimaied the first step only cperating the ccntact
signed I, By way of b start negative is comnected t the ccmmon relay aet.
An idle link circuit tests via o/AS through the cut-off winding of LR, and
the relay is aciuated the sccond step. LR remains xperated by current from
the link clrcuit.

Clea.rm » When the link circuit is discinnected the circuit vis c/AS is
broken and LR rcleases.

The line is ceuled. The line either can be called .via a final selector cx
via an exchange line selectcr, In both cases a test c:irouit is completed via
the c-wire and IR is actuated both eteps. :

Te extension is o;p_en if wire 1 is inserted. The party can meke an cutgoing
call to the mblic exchange and also receive an incoming call.

The extension is semi-barred if wire 2 but not wire 1 is inserted. The party
can only receivs incoming calls. (However, an outgoing call can be set up by
the operatcr,)

The extensin is barred if wires 1 and 2 are :Lnserted. Neither cutgoing nar |
ircoming calls can be received.

Tne extencion Is given preference service if wires 1 and 3 are inserted. A
resistance for preference indication in the ccmmon relay set connected to
negative will be connected tc the link circuit by way of wire 3, Cal ling a
busy line the extensicn party wil1 be connected auntcmaiically to the
conversation going ¢u.

Ersitter Uppgi. | Utskr. T Tilther
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- The link circuit consists of a rolay se’t and iwo roiary selectors,
of whinh one operates as line findexr oad the other as final selector.
The link cirocuit is started from a common relay sets

a8 Line finder
v Final selsctor
Si Test relay for AS
82 Surrent feed and impulse reley
S3 Impulso train, start and blocking relay
sS4 Ringing-trip relay
S5 Test relay for LV
86 Supervisory relay

o~
S7 Prefarence relay
1. Local calls
~ a) The link circuit is connected, The link circuit is started by negative

from the common relay set. The start circuit, whioch is olosed over nor-

. mal position in LV, aciuates S2. S3 operates and AS is started. Sl
receives positive from the common relay set. S1 tests on the line re—
lay of the oalling party. A4S is stopped. S3 releases. S6 and ST operate.
Dialling tone is reoceived from the 1ink circuit (Sl, 52, 86 and ST are
operated) .

Y) Impulsinge S2 follows ‘the impulses from the dial. 83 operates and re- |
nains actuated during the impulse train. ST reloases end LV is sete
Waiting positions 9 and 90, In these positions §6 remains actuated,
after 53 has released and S7 operates again for a circuits positive, S1,
83, 87, 5, 85, c/LY, M3a, S56/r 6a, negative, M3a is so adapted that
S5 cannot operate, while S6 remasins operated.

—~ c) Tho extension is open. S3 releases. While S6 roleases, ST opsrates and
' closes the test cirocuit to LV, 85 operatss. _
S6 and 87 release. Ringing signal (RGi2) is oxtended to the extension
called and the oalling pariy receives dialling tone (SUi2).(S1, S2, and
— 75 are operated).
KOY!. M
j%?bznplv." d) .An.BWGrC‘.?_ S4 Opel‘a’tSSD '
E2§£R$;49 e) Clearing, When both parties have replaced, S2 releases. S1, 85, and
- 54 release in the order mentioned. LV is reset.

f) The extension is engaged. If the oalled extension is engaged,; S5 oan-
not operate during the time S7 is actuated. When 86 and S7 have released
busy tone (Suil) is reseived.

S Uregi | Unikr, ' Tillhar
M SW | Pr LINK CIRCUIT BCB 11223 SR
: M ,}g;"l/ Cirouit Diagran 408371 N* 15260~BCB 11223
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w3 % R R A, B - - SR s g e i
g- A iine iz indicated fox pruforonne service by tho
v

1% 2 regigtance. After irvee

d=wire of AS beling cwnnecied to negative

)  Preforgnoc gery

. oulsing frowm an extension with profuronce service 0 an Gagno pary

(“pjﬂ has bgen comnietid the swiiching prosecds cs followas 97 opomat

yﬂfz the release of 6. relny &7 repains actuatol Frenm negative Vi

e ?u"lsﬁs anl oum coniact, Sposch conasction ic rocsivaed and a fola :

ggv' ns ie enitted 1o the speech oirouis, Wher the oaliad paxty bueomos iie

’ sengagel; S5 and 34 operate and S7 zoelsasas.

2, Calls outgcing to the public uzchange:

) The extension is opens 4s 2 Tuicy tho public oxchange is called by
dialling 0, tut 1% may eloc be called by 3.

Waan © is dialled; S5 tests wvia O/EVI theough a reley in the conmon ree-
ey eets 84 operates. Idle exchange line sclsoc*%ors are steriod from tha
common xolay set. When the exchange line seleotor has reaoahol a positica
corresponding to &S, it 1s stoppsd ©y the Tollowing cirsuit Teing clo-
sodt &/AS,¥#inding S3, e/L7 to {lLe coumcn reiey sot. The extension is
connected tc ths cxchange line, 83 operates. S5 and 84 releasu, Ths ox~
change line equivment emits positive to o/AS, oausing S1 to te shunted,
ancC 52 releases, The link cirduit is discornested and IVl is reseta

If & is dialled for en outgoing call; tho switehing proseeds in an
anaiogous manner .

b) The extension ig barred. If the extension is barred, d/AS is connected
%o posltive. When such an exiension party dials 0, S5 and S4 operate in
the manner described above, On the ralease of 56, relsy S3 -eceives di~
rost positive fron d/AS and operates. S5 and S4 relecase, The start cir-
cuit for the exchangs line seleotors over o/LVI. ie broken and busy tone
SULL is received,

s) All exohenge linss are engaged, Tho %est circuii for S5 is not completeds

56 and ST releoase., Budy tone is receiveda

3o Enguiry cails, The enquiry oircuits of dhe exchangs line ars connscted
to the AS multiple over the follcwing 5 wirest speech wires a and by
test wire 6, preference aand return-signal wire ¢, and tranasfer wire so

On an enquiry call the link circuits are gtarted in the same mannexr aso
on a losal call, in icle link ecircuit is conneoted to the snquiry cire-
ouit via o/AS. After LV has been so%, the link cirouit emids 2 sigaal

to the excharge line, indicating that the impulsing is ocompletsd. This
signal is emitted while 86 and S7 are simultancously actuated after the
last impulse train as follows: positive from Sl e/LVa »7o, 87, S6, d/AS
to the retum zeley in the exchange line equipmoni. When S6 has relsased,
the circuit through »7b is broken, but if S5 operates, thse cizcuit is
closed throuzh £3/r3 instoad. S3 is not able to operate. If S5 doee not
operate the circuii is completed through S7 instead, and when this re-
ley is releasod, through rTa, The return reclay has ‘as a rule bush' s high
resistance that 87 or S is not able 1o operats in series with this
relay, If the enguiring party is given preferennse gervice, tho resistan=
96 in the oxchaunge lire equipnent is reduced so that BT is able %o opew
rate (but ro* S3),

Korr.
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When +he enguiring party retuens to ihe conversaiicn with tre pudlic
exchange, the link circuit is disconnected, '

An enquiry call over snother exchange line, Un receiving dialling Yone,

the onguiring perty diels the digit for an outgoing calle The switohing
proceas ie analogous with that on an crdinary outgoing ¢ail, When an
jdle exchangu line eelector has reached the enquiry cirocuiti, the link
oircuid is discoanectoed.

A call is tranaforred. The sturt circuit for the transfeor of a sall is

received from the Link cirouit: negative, M2a, S2, S4, ¢/AS to the
exchange linoc equipment. The exchange line selecior is gtaried, end
on reaching u position corresponding to LV, it complotes the transfer

- eircult from the test relay in the exchange line equipuwent via CV,

d/LV, S4, o/AS and back to ths exchenge line oquipment. (resistance
M2a, 900 ohms; is so high that it dces not provent the function of

the transfer circuit.) S2 has only been held by the enquired party as
the loop from ths exchange line has been broken. S5 is shunted from the
exchange line via o/LV. 52, S1, and 84 releases The link circuit is

- disconnscted.
Barrod extension. d4/IV is connectod to positive if the oxtension line
is barrad. If an attempt is medo to transfor a call to suoch an ox=-
—~ tension, no start circuit for trensfer with negative via M2a and e/AS
is recoived as positive from d/LV is comnected to the same wire. The
{ circuit through Sl is broken in the exchange line equipment. The link
eircuit is disconnected and the enquired party is connected to & new
link cirouit end receives dialling tone,
~
| Korr.
Ovriga upplysn.
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The following description 15256 e — DCB - 11223 applies Yo link

circuit relay set 3D 115256, circuit diegram 400371,

BCB 11526 differs from BCB 11223 in that respect that the re-

sistance value of the feeding coils of relay 52 amounts to
2 x 100 ohms instead of 2 x 400 ohms,

Uppgl. | Utskr. ~ Titthae
. BLB |Rgn LINT CIRCUIT BCB 115626
Kontr. | Normgr. | ' T Ne
’ % REn Circuit diagram 400371 1526 ¢ - DCB-1162]

Gedlind (Y.-stalle, datum och namn)

) Korr.
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Auxiliary relays have been assemvled fo the common relay set GR. The

relays are used for different signals, for start of link circuite and
exchange line equipments, for flashover voltage end for blocking pur-
pose. Besides, there are a transfer and test allotter with directing

relays es well as resistanceoe for preference gervice.

Rl  Start relay for intermittent ringing

R2 Pole changer relay

R} Relay for intermittent ringing

R4 Start relay for busy tcne

R5 Busy tone and tick=tack relay

SU  Tuning-fork buzzer

Tr Ringing transformer

Start relays tor exchenge line directions O and 8

R8 Blocking relay on transfor of call

R9 Start relay for TC

R10 Driving relay for TO

70 Transfer and test allotter

R1l Start relay for link circuits

12 Auxiliary relay for R1l _

R13/5Start relay for euxiliary link oircuit
R}kth%ashBVer—voltage relays o

R15/4

Trﬁ Transformsr giviﬁg higher V + voltage for shunting effectively
Dr  Choke coil>filtaring the specsh ourrent | |
Mllc,ds;e Recistances for preference service

The wires ruaning from the signalling relays have the following
functionss: :

SU - I31 Dielling tone

SUil - I32 Busy tonc

sUi2 - I33 Ringing tone and start of intermittent ringing

RGS - I34 Start <f continuous ringing

RG. RGi2-I35 Continuous and intermittent ringing

T . I38 Tick-tack tone
M Ueeah | U | 3mIAY SET BCB 21103 OR Tiar

Kontr. ;EZ;? Circuit diagram 440922 N 1526e-80F 21103 |
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Dialling tone. Fos:itive is conneswted by way + £ EU - Il to . tuning-

fork htuzzer SU. The circuit breakir of ths buzrzer cperates thu  genc -
b E (%3
rating tone current.

Busy tone. 3y way of SUil~I32 R4 -perates, thus starting SU a: 4 actua-
ting R5-. The windings of BS are counter~-acting. When C2 is chargad, RH
operates and breaks the circuit. (2 is dissharged ty way of the win-
dings of R5 ccunected in series (AOW cooperating) . During the time of
discharge R5 remains .perated and a itone signal is emitted from SU te
SUil. After discharge of C2 R5 releases and the tone signal is discon-

nected. The circuit t2 RS and C2 is clnsed and the process is repeated.

Ringing sigmal and ringing tone. Intcrmittent ringing is started by way

nf SUi2 end Rl. Su and R3 are started via R1. R3 operates in the same

way as R5 but more slowly. Intermittent ringing tone is cmitted via
c-ndenser C5b end SUi2. R2 is sta~ted by way of R1 and R3. R2 operates in
the same way as R3 and R5, however much quicker. Via ccntacts on R2 a cir-
cuit is completed alternately through the two primary windings of the
ringinz transformer, thus inducing an alternating field. Ringing current
is received in the sccondary winding. Whilc R3 is relcassed, ringing signal
is emitted; which ceases when R3 1s actuated. Thus intermittent ringing
follows the release and operation of R3.

Continuovs rirnging. Vhen continucus ringing is wanted, start positive
is received v,a RGS - I34. R2 is starfed and continuous riaging is cmit-
ted as long as start positive remains,

Tick-tack tene. Start positive to R4 is received by way of wirc T - 138,
RS is started as described above. On R% operating the circuit to R4 is
broken. By the circuit threugh R4 being alternately dbroken and closed,
tick-tack tone is received and transmittcd to wire T,

The outgring wires have the following functions:

I1 Test wire from the link circuit for directi:n 0
12 Test wire from the link circuit for directicn 8
I3 Cennects negative to the switching~over cirocuit in the link

circuit for diresction G

14 Connects negative to the switeching-over circuit in the link
circuit for directi-n 8

II21 Test wire for directibn 0 via control ccntacts in the exchange line
equipment ti: IX40 : T

123 Test wire for direction 8 via control coatezcts in the exchange li-
ne equipment to II40C

1122 start wire for the exchange line equipments, direction O

1I24 start wire for the exchange line equipments, direction 8

1140 negative to the exchangs line equipments (see II21 and II23)
WThen 0 is dialled on an outgoing cell, a test circuit is completed from
the link circuit to wire Il, thrcugh R6, via coutrol contacts of all

free exchange line equipments, II40 t> negaiive. R6é operates and emits
start negative via II22 {0 all free sxchange line egquipments in the group

Sida Nr Korr
2 (4)| 1526e-BCB 21103

~’



Kt

S 3525
F 3200/50

“hen the calling iine hig Loen Towched Dy an exchenge line zew
lector. & switebinrg cver circuit sz sompleted t¢ wire I2. R6 rclieasas,

When & is dialled ou an vulgoing call; k7 ovperztes in an ansliogous

. manner.

If R6 gets actuaied, R is disconnected and replaced by resistance
T« If 8 is ther dialled on zan outgeing cally the lipk circuit tests
against r7. The exchange line equipments belonging +o 4his direction
will hewever not be started before P6 has released, ccmnecting thus
B7 instead of 27, If 0 is dislled and R7 gets asctuated., the switching
goes on in an analogous manner.

Transfor and test allotter TO, B8, R9 and R10,

I0 serves as test allufter., Thanks to the test allotier several ex-
changs lines can be put in waiting for one and the same extension prarty,
without the exchange lines blocking each other.

By way of the wires 1I11-15 and II26 the test allotter is connected to
the test relays of the exchanges line equipments. The test allotter is
started only when test pesitive has to be emitted from an exchange line
te the line relay of a called and free extension line. The allotter

is: .ot started when en exchange line is put in waiting for an engaged
extension line,

As long as the line is enguged,; positive is applied to wire II26 over
the test circuit. When the line becomes free, the rpositive potential
is removed and R9 operatss. A circuit is completed through the 800-
ohn winding of L9 and through R10. R10 is a slow-operating relay and
bafore the relay gets operated, tost positive is emitted over IT26 to
all exchange lines. when R10 is operated; a circuit TO is completed
and the test positive to II23 ic disconnected. TO opens the circuit
through R9 and R10. As long as TO remains operated, test positive is
emitted to one of the excheinge lines. R10 opens the cizcuit through
T3 and the selector advances one step. ’

Only in case two or more exchange lines are put in walting for the
same extension line, does T0O advance several steps until a test posi-
tion is reached.

X0 serves as transfor allotter.

1127 Over this wire a tesf circuit{ from the exchange line equipnent
is completed when the transfer allotter is started.

1128  Over this wire the transfer allotter is staried
IT1-5 Individual wires to the exchenge line equipments

When transferring a c2ll, start positive to R8 angd B9 is received

over II28., R8 prevents other exchange line equipments from being star~
ted and switcked over as long as the transfer is going on. R10 and T0
are started. TO advances and completes a test circuit over one of the
wires II1~5 to the exchange line equipment from waich start positive
bas been cmitied and back to II27 and R8. The start posmitive to IT28
is disconnected and 70 stope, R8 remains operated until the transfer
is completed,

Korr. Nr Sida
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Start relays

P RSy g

Touits Rl 21l el 2L

II3C Start wive from the line zelave: giert wire on an cnguiry
czll

I129 Start wire on ¢a enguiry call

18 Start wire %0 the link eircuits

I9 Start wirc the auraliery lirk circuit

R11 n an ordinacy call the relay cpevaiss in series with <he

cut-off winding of the linc relay. ‘n an anquiry c¢sll the re-
lay ovperates for a lcop beiag completed between II29 and II3O0.

R12 The relay coupletes a start circuit through R13 4o idle link
sircuits. If there are idle link circuits,; R13 operates and
diconi.scts the start potential to the auxiliary link circuit
if there is cne. If all link circuits are engaged, no start
circuit is completed through %13 and the avxiliary link cir--
cuit ie stertcd instead.

L2t pwihyea

FreshOver—voltage relays R13 end K14.

R13 is a voltege sensitive relay which operates at a certain #lashover-
voltage. The relsy remains operated until the voltage has dropped to a
certain lower value. 314 is an auxiliary relay to 213. R1% connects so-
riss resistances in the %tes% cireuits to the line find.rs of the link
ocircuits and to the exshange line squipments. Cwing to the series re-
sistances there is no risk of tws link circuits or exchange lincs being
conmmected in parazllel in cazse of £ieshover—voltage in the battery.

Shunting viltage V+.

Tn order tv receive in certain cascs an cffective shunting voltage, the
transformer TrV and t20 rectifier bridge L havc been added. When this V
voltage is rcquired, RR is startsd via RGS~I34. Simulteneously negati~
ve is connected via I39 to the mid~-tapping of TrV’'s primary winding-
Alternating currcnt is induvced in the sacondary winding of ™V, Mhis
current is *ectified by the bridge L. As %he bridge is connected to the
positive pole of the baittery,.a bigher positive potential V+ is received,
which can be tappcd from I37,

Sidc; Nr Korr.
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I GEVERAL FUNCTIONS 2
IT, REIAY AID SWITZULNG DEVICYS RONCRTCIS 2
I1I, SWINCHIRG WORCIICHS Z
A)  Homiling an incoming exchense iire call 3
1.  Call 3
2. The call is answered 3
3. An oper exiension is called 4
&) The oxtengion is free 4
K .
b) The extension is engaged 4
4. Calling an extension barred for incoming exchange 4
line calls
ﬁ 3
5o A cell is anrnounced to a free extonsion 4
6. A call is annouaced to an engaged extension 4
7. A conversation is cut off 4
8. An exchange line is connected in weiting %
9, An exchange linc ccomected in waiting is rcconnccted 5
1. Chenge over to anothor exchange linc z
11. The exchangc line is connected to another extension
. before an answer is received 5
~ 12. The excliange line is released 5
13, Call back to the operator 5
14. Serics calls 2
1 Korr. . . .
vrion o B) The operator suts wp an outgoing exchenge line call p)
e Ao . : 1 " tine 6
Gversatt €) Cells over the operator's local line
Xuk 2 .
,12'4’49 D) A trunk call is oxdercd 6
E)  Night connecticn 6
Ersitter l-f»oi- Utsker., Tiher
. S Rgn RELAL SED BCB 11372 TR
Kontr. | Normgr. N
- 3 I r
. #: W4y | Cireuit diagram 422038 1506 o — BCB 11372
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I.

Iz,

GLNERAL FUNCTICHS

The cperetor s nelay ejnipment and the oreratorts set are used in com-
binaticn for ewrending calle incoming to the PABX,

FUNCTIONS OF HETAYS AND 8. ZCHING DEVICES:

™ Reley imdicating a call over the exchonge line
e Pslay cperatirg when a cali is made

73 Cut-cfL raley used focr relcase of an extended incoming call
¥4 Connecting relay

5 Staxt reley for open exrtension and bar relszy for barred extension
6 Test xolzy for cpen extension

b Test relay for free exiension

T8 Night~connecting relay

9 Callinz relay for operator's local line

F10 TFloeghing relay

F11 Auxiliary relay for the cut-off key )
F12 Awriliery reley for the svitch hook of the operator's set

The operatorts set consists of:

Individual devices for each exchonge line
AL Callirg lsmp 1

5K Angwering key

XL Supervisory lamp

53 Series-call key

Individual device for each extension

Ab Ringing key

Common_devices

MFC  Battery supply coil

I Induetion coil

AC Switch heook

CA Speaking key foer conwersation with the extension party (green)
SA Speaking key for the operater's local line (white) '
LL Calling lamp for the operator's loccl line (white)

KOL 3witching lemp (green)

X  Cut-off key (yellow)

MK Listening key (blue)

1K Supervisory key (red)

Eriatter

F 2645/3¢
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NE-ELK Switch for night--comection and ,,1.71,en1nn over the opex‘aﬁ:a‘r~
local line

BZ Buzzer

CA armd SA can be restored by means of a black restoring key which is not
shom on the diagram.

SWITCHING FUNCTIONS

The relay eculpment TR is connected to the exchange lines via the foliowing

common wires:

& 2 Bpeech cirouit for the extension side
Connects test relay F6 to the e-wiper of the exchange line selector
Starts the exchange line selector
Connects the c~wiper of the exchange line selector
Comneets ringing sigrel to the exchange line equipment
Comnects the waiting relay of the exchange line eQuipment

@ -3 O U N

Transmits an indication from the exchange line éq,uipment that the
extension is free

\O

Connects negative from F12 to the connecting relays of the
exchange line equipment

10 Connects F1 when a c¢all arrives

The wires starting from the operator's set have the following functions:

II 16~20) Transmit indications from the ringing keys to the multiple of
IIT 1-20) the exchange line selectors

I 6& I 7 Connection of the operator's local line
I8¢ I9 Soeech circuits for the public exchange side

T13 & T14 Iistening over the operator's local line during & conversation
with the public exchange
II 3 Lights up XL belonging to engaged exchange lines

The individual wires from the operator's set to the exchenge lines are:

IV 1-5. SS-keys !
IV 11-15 SK~=keys
IV 6~10 XL~-lamps
IV 16-20 AL-lamps

A call incomirg to the PABX is extended

A)
1, Call. XNegative to AL is received from tle exchange line equipment, Fosi-
tive is received via I 10 ceuging Tl to operate amd the buzzer to sound.
2, The call is answered. When the hanmlset is removed the current through Fl
is cut off, The buzzer ceases and F12 operates, SK of the exchange line -
Nr
1526 e - BCB 11372
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in question is pressed. F2 operates in series with connecting relays in
the exchange line egquipment anl closes a holding circuit for itself via
its upper winding as long as SK remains pressed. AL is extinguished and
KL begins to flagh., Vhen SK is rcleased F2 is deenergised and F4 operates
through its lower winding. The operator is connected to the exchange line
via I8 and I9. ’

3, An open extension is called. The ringing key 4b of the extension is
operated end is kept deprossed. F5 operates the flrst step. The final
seloctor is started via wire no. 4. By means eof the key Ab thn extension
wanted has been indicated in the multiple of the fimal selector. When the
selector reaches the position indicated a stop circuit is completed as
follows: DPositive, F4, M6b, Ab, finel selector, wire 3, F6 negative. T
operates and stops the movement of the selector. The ringing signal is
prepared in the exchange line equipment via wire I6.

a) Tho extension is frec. The exchange line equipment emits an indication

: over wire 8 that the oxtension is fres. TF7 operates and closes a holding
— circuit for iteslf. IOL gives fixed light, indicating that tho called ex-
tension is free. The operator roluases the key Ab, thus opening the stop
circuit to FS but the rclay remains actuated by a circuit over wire 6.

B

b) Tho extonsion is engaged. F7 cannot operete., F1O0 starts in series with

-- -

~ KOL. The lamp flashes, indicating that ths extension is engaged. .

: 4, Calling &n extonsion barred for incoming exchange line calls.
For such an extension wire 1 must be inserted between the indicating wire

from Ab ard wire 23. When Ab is depressed, F5 operates tha second step.
%OL flashes and BZ sourds, indicating that the extension is barred.

- ————

pressed. The operator hears tick-tack tone and - foebly -~ the ringing
tones emitted to the extension. Vhen the extcnsion party answers, the
ringing tone is disconnected, but the tick-tack tone remains. T6 and F4
release. KL goes out but KOL remains lit. The commnication is now
established betwoeen the aperator aml the extension party. Whon the operator
roplaces F12 is decnergised, at which the negative to wire 9 is disconnected
The conneetion to the exchange line equipment is released. F7T reloases and
KOL goes out.

5. A call is announced to a free extension. XOL gives fixed light. CA is

6. A eall is announccd to an engaged extonsion (Listening in).
KOL flashes, CA is depressed and MK is kopt deprcssed. F7 operates, and
the operator is conrected to the speech wires of the extension, A tick-
taek tone is heard, imlicating that the operator has broken in upon the
L connection.

[ SN——
TYvriga uppiysn.
To

A conversation is cut off. BK is depressed while MK is kept depresscd.
F11 opecrates, V+ is sent out via wire 5 to the test wire, cauging the

conversation which is going on to be cut off. When BK is released the

exchange line tests finding the extension idle. KL goes out indicating
that the call is comnected.

8. An exchange line is put in woiting. The exchonge line is put in vwniting for
o free or an ongogud uxtoasion viwen Gl operetor reploces. At the rolease
of T12 the negative to wirc 9 ie disconnected. During the waiting KL glves
fixed light. :
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9.

10,

11.

12.

13,

14,

Ar exohenge line cormmoeled in weiting is recennschod,

KL glves fixed light. 8K is depressed and I'2 operates., Vhen S7 is releaéed,

F2 is deenergised and F4 opcrates. If the flnal selector is counected tc
a free extension line F7 operates and XOL gives fixed light.

Change over to another exchange line. If several calls have arrived, the
operctor nead not replace hor hendset in order to zet rid of the e: chg _
line after having established a comminication., Instead she depresses the
SK key of one of the other exchange lines the calling lamp of which is
glowing, F2 operates, If the extension enswers before the ncw SK key is
depressed, F4 is deenergised but P7 energised, When F2 operates T4

-operates too anl this causss the negative to wire 9 to be disconnceted,

which in its turm entails the discomnection of the first exchange line
equipment from the operator's relay equipmernt. F7 and F4 release, At the
release of F4 negative is connected once more to wire 9 and the new ex-
cherge line is connected to the operator's reley equipment.

N.B, If the extension has not answered before the new SK is depressed, F4
rem2ins energised. When SK is depressed F3 recelves current for a short
moment in series with the upper winding of ¥2. T3 is however so delayed
in action that it cannot operate before being short-circuited by F2.

The finel selector is comeoted to another extension before an snswer is

e

reoelved. KL i’la.shes and F4 remains energi sed, The SK kev is depressed.
F3 operates and T4 releases, A recomnection is made in the exchange line
equipment, 6 releases, Vhen the XL lamp has gone out the SK key is re-
leased, XL is 1lit once more and flashes. The BK kuy is depressed. Fll
operates. The test relay in the exchange line equipment is shunted by V+
via wire 5. The new extension is then called in the ordinery way.

The exchange line is released, The exchange line is conmected to the
operator's relay equipment by SK being depressed, After that SK is de-
pressed again and is kept in this position. F3 operates, During the time
X is kept depressed the hanmdset is repluced., Fl2 relecases and the nega-
tive to wire 9 is disconnected. The exchange line is disconnected.

Call back to the operator. If XL is not lit when a call is angwered, this
moans that it is a call bagk to the operator. Then the opcrator has to
depress CA and to speak with the extension narty.

Series-calls, The key SS of the exchange line in question is turned, When
the extension party replaces his hardset after the conversation has been
brought to an end, the exchange line equipment is not disconnected and the
calling lamp AL is lit agein., The call is enswercd as if it were an ordi-
nary incoming call.

Setting up on outgoing exechange line call

IX is depressed anmd the KL of all engeged exchange lines are 1it, The SK
of an idle exchange line is depressed. If the public exchange is full-
automatic the number wonted is dislled vhen dialling tone is received, but
in case of menual public exchange the rmumber in question is asked for.
The call is extended to the extension party in the PABY as if it were an
ordinary incoming oall.
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Ovriga upplysn.

E)

b)

N.3, Sometimes the loop muat be cormectod to ecrth on imgulisisns.  In such
coses the hractat 2 ip incerted ¢ rd rositive pelarity is comnected via
31-32 ¥12 to the dial. Uhen diclling the centre of iha loop is comnected
to earth,

Calls over ‘he opersvor's locol lin:

On an incomirng cell positive is corneeted to I7. M opuxctes. LI is
and the buzzer sounde. SA is deprossed, ¥9 relecses, LT goes out ~nd
cetges. After finished conversction SA is restored cither by vrassing
the black restoring key or by replacing the hardset. Or an outgoing oell
SA isg depressed, Dialling tene is received and the aurter wanted is

diallcda |

A trunk call is ordered

Since only oune exchange line con be connected at o time to the operutor's
reloy eQuipment, difficulties will nrise when & trunk ccll is ordered if
the waiting time for the operator's answer is too lorg. As a mattor of
foct no ordinaxy incoming calls can be extunded, as the operator canrot
leave the outgoing call without risking not to hear the trunk operator's
answer.

If wires arc inserted between I 7 and I 14 and between I 6 and I 13 this
inconveniencc can be overcome in the following woy: After having deproessed
the key SA amd hoving rueceived the dialling tone the PABX operator connects
the outgoing call via her locol line by dialling "O" amd thereafter the

.number wented. If & colling laup for incoming traffic is it during the

time she is weiting for on answer to her call and if she wants to extend
the new call she threws EIX. The operator!s lecel line is connccted direct
to the microtelephonc ond can be restored wAthout the commnication over
the local line being broken. ZELX disconnccis F9 ard couses LL to glow.

Whon SA is restored, the incoming call can be cnswered in due oxder, If
the trunk operator answers the PABX-opcrotor disconncets herself from the
incoming call by depressing SA. The new incoming exchange lineé call is
put in waiting, Vhen the outgoing call has been brought to an end EIX is
regtored and LL goes out.

Night comnection

Normal. Before leooving the operator's set, the operator throws NX. MK
eonnects megative over wire 26 to the night-conncoting relay in the cxchonge
line ecuipment. On an incoming ccll the extension to which the exchaonge
line is night-commectod is called automatically.,

Automatic. If the operctor does not answer an incoming call within a given
tim ofter the operation of Fl, the thermo-contact T9 is heated anmd com-
pletes o circuit to F8 which operates and closes a holdlng circuit for it-
self, Fl relceses and T9 is cooled. F9 connects negotive to wire 26
causing the night-connecting relay in the exchange line equipment t¢ opercte,
the line thus being night-conneected. This condition remnins until the
handset is removed and F8 releases.
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The folloving descrisiion 1525e -+ 3CB - 3155-55 applies to exchange
5609

line relay set BCB 3160, cironit diagram 425609,

BCB 3160 differs from 3CB 315556 in that resvect that the resistance
value of the feeding ooils of relay CL 11 amounts to 2 x 100 ojns
instead of 2 x 400 ohms.:
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GENERAL TURCTION

The exchange Lline equipment convistis o2 a relay st OR and a co-operam
ting selector CV, The equiprent is construstsd for both-way traffic
and can be swivtchel for connecticn o an automatic; %o a CB ox to an
1B public exchange,

II, OPERATION OF RELATS
CLl - Counecting and start selay for CV
DR1L Choke coil emitting celling and answering iadications to the
' miblic exchare
cL? Teat relay
ClL4 Ringing-trip relay
CL5 Ringing connecting welay
CL6 Blocking relay
cL7 Relay locking i¥self on en ernquiry call
¢L8 Waiting relay '
- C19) - Relaya connecting the exchange line equipment to the
¢L10) operator ‘s relay equipment
CL1l1 Battery supply and impulse relay
giigg Impulse correcting relays
~ CL14 Holding relay - :
DR2 Choke coil on an enquiry ogll holding the loop to the public
-exohange closed -
CL16 Relay preparing an enquiry call
ggigg Enguiry relays
CLl9 Start relay vor an enquiny call
CL20 Cut-o0ff relay on an enquiry call. luring nighi~counestion
‘the relay supervises the releesc of an incoming call not being
- answered '
cLa. On an enquiry call the relay preperee return to the publio
- exchange conversation ' :
cL22 Night-connecting relay
CL23 Calling relay on a call incoming %o +he PABX
CL24 Trangfer relay - v '
CL25 Impulse train relay
— CL26) Relays transmitting calling and ocliesring signals to an LB
cL27) public exchange (are only fitted when thopublic exchenge is of
the LB type) . '
CL28 Relay indicating the hegimnirng of the impulsing to the publis
~ sxchange
Kore. ’
o I1I. SWITCHING PROGESS
gzersatt &) An extension party cnlls the public exchansge
e ) .

Ellstam, On a oall to the public exchange the exchange line equipment is started
by the common relay set by way of the wires I21, I22 and I25 having the
following functionss
I2) Test wire
I22 dtart negative

»F"i"m Utskr. |. . ] Tillhar
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I25 Megative o tha tezt wire TP
By way of wire 17 fest positive is reseived o (13,

CV is set %o the cailing lince

On a public exchange cell a test cireuit 1o compioted Frem +the link
cireuit tlircugh o stord relay in the common rel:y zot and over wWire
I21, contacts of Cub. bleeking kuy K. wire I2H to negative in the
common relay sei. Irom whe start molay ia the coanen volay zot siors
negative is emitted to L22. CLL operates and OV is started. Moot posi-
tive is reccived frou the comacn reliay sci to IV, CLY and E/CVn When
CV reaches the position to which the calling Zinc is connected the test
circuit is completed. CL3 operates and CV is stopped. CL4 operates and
conneets positive to chv cansing tha toest relay in she livk ciroult to
be shunted. : '

n an automatic public exchange the wires 13 2 and 3 are inscrted. On a
manual publiec cxchenge of the C3-type the wires Zs293 and 13 are inserw
tedo

By way of CL3 and CL4 a circuit is completed %o CL6 which operates thus.
disconnecting the common relay set. Lamp BL glows. CLl is a slow-6 4
tng relay as the condenser Cl is conncoted in parallel with the lower
winding of the relay.

On the operation of CL4 CL13 was connected in series with CL3., CL13 and
CL1l4 operate. The battery supply relay CLll is connected %o the salling
ingtrument and completes a holding circuit for CL13.

The caller s line relay is kept actuated by +V via o/CV thus blocking
the line.

- CL1 and CL4 rclease and CL3 is switehed over to o/CT simulianeously with

+V being disconnected.

The public exchange is called

The exchange line equipment can be switchoed for comnection to different
types of public exchanges. Normally the relays CL2€ and CL27 ore not
nounted. They are only fitted when the cxchange linc equipment has to
be connected to an IB putlic exchange.

Zh the circuit diagram a number of alternative wirings are showm. The
wirings to be inserted for differont conditions will bs found in the
notes on the diagram.

a) Manuel CB exchange

When CLl4 is operated a loop is completed through Drl and the publie

exchange is called.

D) Automatic exchange with loop call

The public exchange is ozlled as describod in paragraph a., l.e. &
loop is completed.

¢) Demi-exchange

Q.

()

0
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In this cose wires I, 2 ~nd 3 2y well as 1% arc anscried.
Positive is connecied to the wid-itorping of the cholie coll Dri,

On the opexation of CLZ4 = earticd 200D is compleded through el
to the public exchongs and thiz oxcaange is called. Waen the first
digit of the public szchenge subsgoribzr’s oalling wunmber ils diulled,
CL25 operotes, *thus dicconneaiing the waril to Dol. :

d) LB sxchange
The reiays CL27 wnd CL28 musg Lo Tithed. By way o¥ €I and 004
a clrouit is completcd o CL2Ts weositive, CL2, CL4, CLS, GLO
CL16; not operated therme conimet TLIM, CL26, CL27, »27h, CIL6,
negative. CL2T oporates and is held Dy o sircult over own contact.
Tae relay completes o circuii tc CLl6, wiich operates both steps.
CL6 and CL16 operate and ave held by 252, CD16 ovens the circuit
for CL27, whioa is a slewerelvasing reloy. Duriag the *ime CLZ2T
renaing operated calling signal is transuiticd o tho publis
mxchange. ‘

N

o
)
2

3. Through~impulging to an automatic public exchange

When an automatic public exchange is called the following relays are
operateds CL3, CL6, CL1l, CL13, and CL14.

The caller receives dialling tone from the public exchange and dials
the wantcd number, CL1l follows the impulses from the dial. On tie
‘release of CL1ll, CL13 also releases. Whon CL1l again is actuated, CLi2,
CL25 and CL28 operate. CL13 is energlsed anc disconnects CLl2. CL12,
opening the loop to the publioc emchange, is provided with a resistance
comnected in parallel giving the relay a suitable relsase time for the
impulsing to the public exchange., Via 11-12 CL25 relay CL23 is dis-
connected thus not disturbing the impulsing. CL1l4 is held via 31-33
CL25. 25 is connected during each impulse Wrain parallel with Drl.

Note

If there is a Demi public exchange CL23 disconuects the ecartkh to the
nid-tapping of Drl.

4. An enquiry call is prepared

a) Automatic public exchange

On an automatio public exchange 1t is nocussary io prepars an
enquiry call in a special way in order to indicate that, when the .
subscriber “s number has been dialled, a further impulse from the
‘dial is intended to initiate such a call.

When the first digit of the subscriler s number has besn dialled
CL28 operates and is held over own contact (see A.%.) Wren the
whole number has boen dialled a circuit is completed to CL16s
positive, 16~17 CL14, 33-32 CL25, 32~31 CL18, 13~14 CL28, 2625
CL16, not operated thermo contact TLlb, rld, 15-14 CL1l3, 1-2 CL16,
negative, CL16 operates the first step and overbridges the treak of
the thermo cuntact. The thermo wiading is connected and the contaot
is heated. However, during each impulse train CL25 broaks the cire

Eriatter
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cuit through CL16 causing this relay *o releass. Then the thermo ‘
contact must be cosled before CL16 is able o operate again. A given
tine rofter the lagt digit being diellied tho thermo contact shorte
circuits the resistance rl6; resulting in CL15 being operated the
second step. The relay remains operated by a circuit over own con-
tocte Thus an enquiry call is prepared.

b) Mhnual public exchange of the GB type

On a CB public exchange no through-impuising is reguired. Therefore,
as soon as the exchange has been called; CL16 can operate both steps
which occurs by the following circuit being completed: positive
16~17 CLl4, 33-32 CL25, 32-31 CL18, wire 13, wire 1, 15-14 CL13,

1-2 CL16, regative.

¢) LB public exchange

In this case CL16 can operate both steps as soon 28 the public ex—
change has been called (see A.2.d.).

5a The exchange line is recleonsed

When the extension’s handset is replaced CL1l first releases and then
CL13 and CL14. CL3 is short-oircuited and releases ceusing the exten—
‘sion line to become free. The circuits through CL16 and CL28 are opencd
and the releys are des~cnergised.

CL6 will not release immediately but it remains energised until TLla is
heated, Then the relay is shunted, Thanks to' thia the exchange line
equipment is blocked for outgoing calls 10-15 seconds after releasec of
the equipment. As a rule clearing has taken place in the public exchange
during this time. When CL6 is release@ the lamp PL goes out,

2) Automatic or manual CB public oxchenge

When CL14 opens the loop to the publiec exchange, clearing signal
is received in this exchange.

b) LB public exchaqge

On an LB public exchange 2 circuit is completed to CL27 when CL16
releasest negative, CL16, r27b, wire 5, CL27, CL26, positive, CL27
‘remains operated for a circuit over own contast. The cirecuit throuzh
CL26 is opened, causing the relay to releasec, slowly. During the
time CL26 and CL27 simultaneously are operated clearing signal is
emitted to the public exchange. A circuit is completed through the
thormo contact TL1b, which is heated sausing CL27 to be shunted. As
long as CL27 is operated CL23 cannot receive any ringing signal from
the public exchange. Thus a elearing signal from the public exchenge
subscriber will not make a false ecall in the PABX.

Bs  Calls incoming to the PABX

The inconing callé are extended by an operator, who serves an operator ‘s
set with an operator’s relay equipment. Bach ezohange line equipment is
connected to the operators set and the operator’s relay equipment over

Cy
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the individoal wireo ILiS-0lG. The wiras IL2-IIN3 ard 17120 anc male
tipled betwoen nll exchangu lincg and ile2ad to the operator s se% and

W

the cperator’s rolay oquipment. Tha wires have the Following functionss

H

dv_6

I, IIz2 " f£peech cirecuit FTor the oxmtension side
II2 Tept o the e-wire
114 Start o CV
158 Sudting=-0%f a convervaation
I16 Cormection of riunoing
I17 Commestion of the waitiag selay CLE
T18 indisstron of o 6allod cxtension line being freo
119 Negative to tae comnceting relays L9 and CLLC
ITi0 Call o thu opexator ' ’
II11, ITi2 Speech civeuiw for the exchangs line side
IT13 : Negative vo the supcrvisory key
I116 _ Indication of seriss-calls
IT1Y Connection ¢f the superviscery lamp
II118 - Pogitive for CLY ,
TILNG Connection of the calling lamp
~ 1120 Wight~connection
1, A oall enters
- The ringing signal from the public exéhange is received by CL23 which
~ is connected to the rectifier bridges The relay operates followed by
CLT and CL6,., Lamp BL is lit. CL7 remains operated for a cireuit over
own contact: positive, 33-32 CL23, 13=12 CL21l, 16-15 CL18, 31-32 CL7, ¢
35=~36 CL17, 1-2 CL7, 11-12 CL9, negative. CL6 blocks the exchange line
for outgolng calls as the contacts 21-22 and 31-32 are opened. Via
II/0 reldy CL7 comnects ) " a
higheohmic relay in the operator’s relay equipment (for emitting an
audible signal), _ . . Via
13-14 CL7 and II19 the calling lamp of the exchange lino will be 1it in
the operatoxr’s set. , , -
2e The call is answered
Ween the operator 1ifts the handset negative is connected to II9. The
answering key of the exchange line is pressed for a moment. Then posim
tive 1s emitted to IT18, A circuit is completed through CL9. The rolay
— operates thus being disconnacted from II18 but instead being connacted
‘ is series with CL1l0. CL1O operates. From the operators relay equipment
positive is connected to IIT and CL8 operates, The supervisoxry lamp
in the operator’s set begins to flashs negative impulses, 14-~16 CL9,
11-13 CL8, IIl17 to the supervisory lamp. Contacts 15-16 CLO and 1l=i2
o~ CL9 opens the circuit to CL7 causing the relay to releass. The calling
| e lamp goes oute CL6 remains actuated. CL10 connects the wires La and Lb
Ovrigs uppiysn. of the exchange line to the operator’s set. A loop is thus completed
Oversatt and the ringing in the public exchange is disconnected. The PABX-opera=
Ing. tor answers the incoming call. CL16 operates both steps thus. preparing
Tilatamo the exchange line equipment fox an enquiry eall: positive, 34~36 CL9,
13-14 CL6, 1-2 CLl6, negativo. ‘ ‘
3+ CV is et to the required line
An indicatlon is emltited Irom the operator’s relay equipment to the
Ersitter Uppgi, | Utskr. Tillhar
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e-bank in CV belonging to the roquired line simultancously with a circuit
being completod to CV from II4. The circuit is oponcd and closed by

the self-acting contact of €V causing the selector %o advence until the
indicated position is reachoeda Then the foll%wing stop circuit is . -
completed: e-vank of CV, I5, 32--31 CL10; IIRY a stop relay in the ope-
rator ‘s rciay equipment. The giop relay cporatos causing the eircuit

. through CV to te opencd,

Via II6 relay CLS will operate. The relay is held from CLO.

a) The called party is oven and froe

The following test circuit is completeds positive, 34-35 CL9, r9,
16-15 CL5; 35-36 CL1l, 1-2=3~4 CL3, 23-22 CL4, L1, 11=-12 CLl, 22-21
122y I3y c-LV, the cui-off winding of the called line. CL3 0PAT G
tes and ringing signal is tranamitted to the extension’s instrumont:
RGi2, 2-1 CL4, 34~33 CL4, 13-12 CL5, 34~35 CL3, 34-33 CL22, I2, the
called instrument, Il, 24-25 CL22, 14-13 CL3, 32-33 CL5, positive.
Vie II8 it is incicated to the operator’s relay equipment that the
called line is frec.

b) The called party is open but engaged

CL3 is not able to operatc and consequently no indication is ro=
coived via II8, The operator’s reley equipment indiecates that tho
party is ongaged.

o) The called party is not entitled to receive an incoming call

This is inlicated in the operator’s rélay equipment and the selector
CV is not started.

fhe call is put in waiting for on open party

‘The operator“s handset is replaced. CL9 end CL1O release., CL8 will ro=

main actuated for a circuit over own contact, positive, 34-36 CL8, r8b,
25~26 CL9, 1-2 CL8, 22-23 CL14, 11-12 CL23, negative, The supervisory
lamp gives fixed instead of flashing light. LS, CL6 and CL1l6 are hold
from CL8 .

&) The party is freo

CL3 remains operated and the ringing signal continues.

Note

If wire 16 is inserted the public exchange subscriber roceives
ringing tone indicating that ringing simmal is transmitted to the
wanted line«

b) The party is engaged

The test relay CL3 is not operated. When the party bocomes frec, .
hogativelis vegeived.toLI26' . by way of c~CV, I3, 21-22 CL22, 11-12
CLl, L1, 22=23 CL4, 4=3-2-1 CL3, 36-35 CL1 15-16 CL5, r9 and L2b,

The test allottor in the common relay set is started via 126, IT only

one exchange line call is put in waiting for the extmnsion raxty,

()
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to8% positive s received wvin 126, If soveral sxchange line calls

are put in waiting for the navthy nu tcgt can occur by thoe positive

beinp reaeived vi, I26. Ingtead, tho test allotter in succossion
ts tost pos;tive to I24 cf the ciffereant oxchargs lincs,

5 The party answers

.

Then an anSWG“ is recoived the ringing-trip relay CL4 coperates for a cive|

- ecudt throuch the lower winding snd remaing cperited Jor a clcouil

. through the upper windingz, By 23-2L CL4 reley (L3 is sw;uched over to
CL13 simulfaneously with the Iinc relay being .bpt +¥ via 15-16 CL4.
CL13 operatos and completes 2 circult acrouga CLl4g: DOulBlVG, 24=35
CLi3, 1.-2 CLi4, 13-14 CL23, nvbwtiu3o Ll4 opens the circuit through
CLO causing tho relay to releese. Then CLS and CL4 also reiessss CLl4
connects the batiery to CL1l wkich onerates before +he leWhre;easing
relay CL4 has been de—encrgised., (L) again is oonnecﬁed to ¢-CV and +V
is discomected. On the release of CL3 the cimcuit to thae supervisory
lamp in the operator’s set is opened. The exchenge line is now connec—
tod in the same way as on an outgoing call when an enquiry call has

been prepared.

Note lo

I an answer is received before the operator hag been disconnscted
from the axchange line, this is indiscated by the supervisory lamp being
extinguished. Conversation between the extension perty and the opera-
tor is established via II1 and II2,.

Yote 2.
When an answer is reoeived and the operator is disconnected from the

exchange line, she cannot be re~-connected to this line as CL14 has
opened the connecting cirouit to CL9.

6 ‘Listening,andlcutting—ofﬁ

When extending a call to an engeged extension party the operator can
cut in on the conversation going on by pressing a listening key. From
the operator & relay set & tick-tack tone is comnecoted to the speech
. oircuit indloating that the operator is connecied to the conversaiion,
The operator offers the incoming call and if the call is acocepted she
presses a out~off key. Via II5 positive is emitted to the o-wire., The
test relay of the wanted line is shunted. When the cut~off key is re-
leased CL3} operatos in series with the line relay of the extension :
party. CL4 disconnects the ringing. Then the ewztonlng proceeds asg if
it were an orqinary inooming calls

Note

If a publio exchange call is cutwoff, CL3 will release before (Ll4 in
the exchange line equipment over which the call was comnected. CL7 :
operates by the following oircuit boing completed:s positive, 33-32 CL23,
13-12 CL21, 16-15 CL8, 11-12 CL3, 3~4.CL7, 24=26 CLl4, negative. CLT
remains operated for a circuit through its lower winding. The oalling
lanp of the exchange line is 1lit and the operator answers the call,
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Series~calls

If the public exchange subscriber asks for being connected to several
extension parties in succession the opexaior Furns the series-call

key of the exchange line causing negative 1o be commected to wire II16.
When the conversation is ended and the exiemsion’s handset has been
replaced, CLT7 operates when CL3 is releescd. The calling lamp is 1it,
The operator oxtends “he call to the next extension. When +the call has
been extended to the last extonsion party the series—call key is resto-
red and when this call in ended clearing “alkos place in the ordinary
Way o

An exochenpe line is clearod

The operator has possibility to wlear an oxchange line %o which she is
conmected. The angwering key is pressed again. In this case CL9 is not
connected to II18 resulting in & switching beoing effected in the opo=-
rator ‘s relay equipment. As a consequence the positive via II7 to CL8
1s disconnocted. When the handset is replaced with answering key still
in pressed position CL9 and CL10 will rolease. The cleaxring goes on as
per above.

CV is set to another extension line

If CV has been set to an extension line but the operator wants to switch
over the call to another line befors an mnewer is resecived from the
first extension and before the operator has left the call she again
presses the answering key for a moment. CL8 and CL5 release. When the
answering key is released CL8 operates again. Then the operater connects
CV to the new extension line in the ordinary way.

Note

If an answer is received before the operator discovers that the eall
must be switched over to another extecnsion party the supervisory lamp
has gone out. It is not quite sure that the operator remembers over
which exchenge line the call is connectec. In this case she presses the
cut-off key. CL3 is then shunted by positive via IIS,

An exchange line put in waiting is re-switched to the operctor’s sct
The answering key for the exchange line in question is pressed, CL9 and
CL10 operate. CL8 and CL5 remain operated. The condition of CL3 is
depending on whether the party is free or engaged. The operator has the
same possibility to listen, cut-off or connect the eall to another line
as .described above. In order to enable CL3 to test in immediately after
the call being cut~off test positive is connected via 34-35 CL9.

JIrunk calls

The PABX operator handles an incoming trunk call in the ordinary way.

If the trunk operator has to cut-off 2 conversation between a publie
exchange subscriber and a party connected %o the PABX (all exchange
lines are engaged) the publis exchange subscriber first is disconnmectod.
Ringing signal is transmitted to the exchange line. Relay CL23 operates
thus opening the contaots 11-12 and 13~14, The relays CL1l and CL14
rcleased followed by the remaining operated relays with the exception

Korr.
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The pub

of CL6 »
Tho callins Jamp is 1lit. Tho FARY operator anewers tho call in the
ordinary way.

ch&cxchan e is called by the coershor

o

Tue cperator presses the supervisory key thus comisching nesasive to
TI13, The superviscry lamp foxr all sxchangoe lincs put in waiting are
rlowing and the laans fer the gyuazn"e lines whiezh are engaged by cor-
versatlon will bo 1it. The answering key of &3 idle exchange line is
vrezsed {the supervisory lamp of this line not being 1it) causing the
sxchangs line %o be connected to the operator ‘s relay equipments

On an auvtomatlio or a manual public exchange; tgpe CB, a loop is complew
ted in tho operator”’s set by way of the wires II1l and II12 to the
exchange line, When dialling tone is received from an automatic public
oxchange the wanted number is dialled, When an answer is received

from tho operator in a mamual CB exchange the wanted oxtension is asked
for. Then the call is extended to the PABX party as if it were an in~
ooming call.

On an LB publio exohanpe calling signal automatically is transmitted
to> the public exchange. On the operation of CL9 the following cirouit
is completeds positive, 34=36 CL9, wires T and 6, 11-12 CL6, 32=31
CL18, wire 14, 26-25 CL16, 33=32 TLlb, 34=35 CL26, 1-2 CL27, wire 5,
r27b, 11-12 CL16, negatiVe. CL27 operates and is held by way of its
ovm contact.

cL8, CL6, CL16 and CL26 operate in the mentioned o"dor. CL16 opens the
cirouit through CL27 which is a slow-releasing relay. When as well
CL26ms CL27 are operated ringing signal is trensmitted to the public
exchange: RG, 31-32 CL26, 13-12 CL27, Lb, the calling device in the
public exchangey La, 15-14 CL27, positive.

Enguiry calls

The cnquiry circuit of the exohange line is conneotad to the AS and CV
multiple via the following wires:

iiég a and b wires (speech circuit)

113 . Test wire to the CV multiplo éc-wireg

I14 Test wire to the AS multiple (o=-wire ’

I15 Wire for preference service and return signal (d-w1re)

- I16 Trensfer wire (e-wire)

‘The following wires run %o the comnon relay se%s

I27 “, Togt wire on a transfer
I28 Start wire for the transfer allotter

%58; Stert wire for the link circuits on an enquiry call

An enquiry 0all ¢an be effectod when CL16 1= operated both steps thus
rreparing such a call (III.A.4.a),b),0) ).
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15=16 CL16 and 37-38 CL16 overbridges the impulse contacts 11-12 CL1Z
resp. 13-14 CL12 thus preventing any impulsc Tronm being trousnitted to
the publiic exclange on an enquiry call, Via 1314 CL16 regative is con-
necled to tha enguiry relays CL17 and CLi&,

11, An enguiry ccll is initiated

An impulse ig emitted from the extension”s instrumend. On the UDOX o
tion of CL12 the following circuit is complieted through {the upper wine
ding of CL17: negative, 14-13 CL16, 22-21 CL12, 15-16 CLL7, 24=-25 CL24,
4=3 CL1T7, i3-12 CL20, 22-23 CL8, 15~16 CLG, 16-15 CL3s positivc. CLiT
remains operated for a circuit over own contact. CLL8 is not able to
operate as the windings are counter-acting. Later on, on the release of
CL12 negative is disconnected from the lower winding of CL18 resulting
in the relay being operated for a circuit through the upper winding.
CL17 as CL%8 are operated when the inpulse is emitted. CL17
over the speech wires from the oxchange line to the enquiry
end I12), Tho loop to the pubdlic exchange remains olosed
coil Dr2. The short~circuiting of the impulse contact 11-12
CL12 is abolished by 31--32 CL17. After the release of tho impulse train
relay CL25, .the Tollowing operation circuit is completed through CL19,
positive, 16-17 CL1l4, 33«32 CL25, 32-33 CL1S, 22-21 CL21, 32-33 CL13, 1-2
CL19, negativo.

Thus. as well
hes switched
circuit (I11
by the choke

A start circuit to idle link circuits ere completed: I28, 24-23 CL13,

The line finder of an idle exchange line tests wia I14 34~33 CL16, rlg9b,
23-22 CL19, M23b, 1-2 CL20 to negative. CL20 operates thus opening the
start circuit for idle link circuitse.

CL19 is held by way of 23-24 CL20 being operated rrevents CL17 and CL18
from being released for new impulses., Dialling tono is received from the
link circuit.

2,  The wanted party is called

The wanted number is dialled. Via CL1l, CL12 and CL13 the impulses are
repeated to the link oircuit,

On an enquiry call contact 33-34 CL17 is open resulting in the whole
resistance M1l being connected in parallel with CL12, Thanks to this an
impulge ratio suitable for the link cirecuit of the PABX is received. By
connecting 33~34 CL17 to (ifferent tappings of the resistance M11 CL12
is given another release time suitable for the public exchange.

When the wanted number has been cdialled the 1link cireuit onits an in-
dication that the switching is completed (positive) wvia I15 to CL21
causing the relay to operate. Via contact 11-13 CL2Y return to the ex-
change line c¢all is prepared,

If the enquiring party is given preference service the preference indi-
cation is transmitted via the upper winding of CL21 and I15 to the link
circuit, Thus o party given prefarenceo service still has this feeility

on an enquiry call.
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18 also releases CL20 is shunted by negative via 11-12 CL18. CL19 re=
CL21, 24~25 CL19, 1=2 CL19, negative, The link cirouit will hot release
- oonneoted to Il4: negative, 12-11 CL18, M23b, 22-23 CL19, r19b, 33=34

. and the enquiring party has returned to the oconversation over the ox-

Noice
L )

By the assistance of the operator an extension not given preferenco
service can rcceive this facility on an enquiry call. The perty makes
a call back to the operator (see Go). Making some manipuletions ithe
operawris connected to the exchange linc equinment. She then remains
comnected. The party then makes en enguiry call in the ordinary way by
emitting an impulse from the dial and after that by ialling the wane
ted number, :

4s the operator is connedted CL9 is operated and negative is connecied
to the preference resistance 122 via 12-13 CL9. The ordinary weak busy
tone 1s received from the link circuit and besides & tiok--tack tone from
the operator’s relay equipnent. 4s thu operator has to assist rfor this
kind of preference the facility cannot be misused, : :

Return -to the conversation over the exchange line

in impulse again is emitted from the enquiring instrumente. Via CL12

& oirouit is oompleted through the lower counteracting winding of CL17
causing the relay to releases Thus the enquiry circuit is disconneoted
and the exchange line is pe-connected. When the impulse is terminated CL

naing operated by, the following circuits positive, 16-17 CL14, 22-23
a8 long as the handset of the enquired party is lifted. Negative is still

CL16, Il4. The test relay for the line finder remains operated in the
link circuit, ' :

By endtting an impulse the enquirer can be rewconneated to the enquiry
oircuit, CL17, CL18 and CL20 operate in the mentioned order. It is
possible to alternate betweon the public exchange subscriber and the
oxtension party as many times as wanted.

Clearing
Clearing takes place when the handset of the enquired party is replaced

change line. The link circuit releases and CL2l as well as CL18 are de=-
energised, A

An enquiry call over another exchange line

When the enquiry call has been initiated and dialling tone has been
received from the link circuit the Jigit for outgoing calls is dialled,
The exchange line selectors are started as if it were an ordinary oute
going call to the public exchange. The seleotor first reaching the posi~
tion to which the enquiry circuit is connected extends the enquiry oire
cuit to the corresponding exchange line equipment. The link circuit ,
is disconnected.. The test relay of the new -eéxchange line equipment is
oonnected to wire Il3 sausing CL20 to operate. The enquiry cirocuit is
connected to the new exchange line and ¢ialling tone is received from
the public exchange. :

CL2l in the enquiring exehonge line remains de—snorgised as the d-wire
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of the new exclange line does not te cowueciel o prgitivie. The cyuipe
ments are now preparsd for fiwough-impulsing o the publis cxehange.
When the wanted number has becn ciallcd CLL5 ip ths new czohange line
operates the second stepe. T2l is now conuceted via the d-bank of CV to
CL21 in the enquiring exchange line “hus orenuring Tetura o the con-
versation with the party in the PABX. On returnn CLIT end CLLIO reloasen
The loop to the new cxehauge line is onened and this line ig cleared.

Trangfor

When an cnquiry call has been made to an opon cxtension perty the call
can be transferred by the enguircer’s handscet boing replaced while the
handset of the enquircd party otill is 1iftsds Then it Cuco not mather
if the enquired or the enquiring party were conmnuctel owver +he exchangs
iine, In both cases CL21 is oporateds

When the enquirer replaces CL1l, CL13, Cil4, wus well as CL20 and CL19
if they are operated will release in the mentioned order, 013 iz shunted
and releases.

Negative from the link circuit is connected to I16, On the rcicase of
CL14 a circuit is completed through CL24: negative from the link cir-
cuit, 116, M28, 22-23 CL24, 36-35 CLl4, 2-1 CL24, either 22-21 CL18

to positive or 22-23 CL18, 11-13 CL21, 32~33 CL23 to positive. CL24
operates and the following start circuit is completed to the transfer
allotter in the common relay set: positive, 23-22 CLl, 1516 CL24y I28:4s
If CL17 and CL18 are operated they are disconnccted by CL24. The follo=
wing circuit is completed through CL8: positive, 33-32 CL23, 13-11 CL21,
23~22 CL18, 15-16 CL19, 32=~33 CL24, 35-36 CL8, rlb, 25-26 CL9, 1-2 (18,
22-23 CL14, 11-12 CL23, negative. CL8 operates and is held by a circuit
vig own contact. The supervisory lomp gives fixed lighta CL16 is held by
CL8, :

Positive is received from the transfer allotter via I23 and a circuit
is completed through the upper winding of CL1 and via I27 to a relay in
the common relay sete. CL1l operates and is held from positive vie own
contact thus preventing another exchange line from being comnected to
the transfer allotter. CV is started and hunts for the enquired line,
The following test cirouit is completeds positive via I7, T3, 34=36
CLl, 1-2 CL3, 31«33 CL1, 11-12 CL22, d-i8, via the link circuit and back
to I16, M28, 13-14 CL1l, 23-21 CL24, negative. CL3 operates causing CV
to stop, The link circuit is released as if it were an outgoing call to
the public exchange and the enquired line is conncoted to the exchange
line via CV. On the operation of CL14 CLE and C124 will release. When
the link circuit is cleared CL21 relcases,

Note

During the transfer the supervisory lamp of the exchange line is glowing,s
If the enquired party replaces when the transfor is going on CL21 and
CL24 will releasee. The transfer allotter is Cisconnecied. CL8, being
operated and held by a circuit over own contact, remains operated. The
supervisory lamp does not go out but the operator has to take carc of

the calla

The enquirer is re-=called

Making an attempt to transfer a oall to a barred exteasion or to a party

Korr.

EXCHANGE LINE EQUIPMENT CR BCB3155--56 USED IN AUTOMATIC

NG 5268083155-56

EXCHANGES ALD20-22
Circuit diagrams 426609 ond 426610

"Sida

12 (14) Description
41+F2645/18

()



’fﬁ

Korr.

SRagtt

Ing »
Ellstam

Ge

‘who has not anawered or has raviacaed the handset the onguirer is roe

caileds

If tho extersion is batred direct positive is cornected to IL6 and
in this case CL24 is not able o aperate. :

If no answer is received or if{ the hanclsget Las beon replaced the link
circult releases when the enquirer s handget is renlased, In such
o cape transfer start is not receiveda :

Wien the enquirer replaces the handset CL2l always is operated. CL18
can either be operated or not. In both cases a circuit is completed
through CL5: positive, 21-22 CL18 (or positive; ;3=32 CL23, 13-11
CL2l, 23-22 CL18), 15-16 CL19, 32-3% CL24; 21-22 CL7, 1~2 CLS, 25-26
C19, 1-2 CL8, 22-23 CLl4, 11-1l2 CL23, negative., CL5 and CL8 operate.
CL5 prevents CL3 from being shunted and connects ringing to the ex=
tension as if it were an incoming call. When answering, the party is
connected to the public exchange subsoriber.

As a result of vibrations in the hook of the instrunent etc. a false
call can be initiated when a conversation with the public exchange

is ended and the handset is replaced. The false re-call, being a result
of this, is prevented in the following way?

If an impulse is received when the handset is replaced it is true

-~ that CL17 and CL18 operate but CL13 releases before CL25. Thanks to

this CL19 is not able to operate when CL25 releases. Instead, an ope-
rating, cirouit is completed through CIL20 during the relesase time of
CLl4: positive, 16-17 CL1l4, 33-32 CL25, 32-33 CLl8, 21-22 CL21l, 32-31
CLl3, 21-22 CL19, M23b, 1-2 CL20, negative. It is true that CL20 con=

‘neots CL19 but simultanecusly the relay opens the circuit through CIL1T

via contact 12-13 CL20. As CL17 releases much quicker than CL19 opera-
tes the false enquiry czll is cancelled and the exchange line equip-
ment is disconnected in the ordinary way. '

Call back to the operator

The following relays are operated. CL3, CL6, CLll, CLl3, CL1l4, CL16,
and possibly also CL28,

Two impulses are emitted from the ial., When the first impulse is roe
seived CL17 and CL18 are operated (see III.D.l.). Re-connection of

the lower winding of CL17 has been prepared by CL18, During the second
impulse & oircult is completed through the lower winding of CL17. As
this winding is counter-acting the relay releases. CLL8 wromains ope—
rated., When the second impulse is terminated contact 21-22 CLl2 again
is opened. CL18 releases but 2 short time after the release of CL17T,
During the moment when CL18 but not CL17 is operated an operating cir-
cult is gompleted through CL7: positivey 2526 CL18, 11-12 CL19, 35~
36 CL17, 1-2 CLT, 11~-12 CL9, negative, The oalling lamp is lit. Cone
tact 31-32 CL1l4 is overbridged by 15-16 CL7. Thanks to this the ope~
rator asan connect the exchange line to her relay equipment in spite of
the extension being connected to the exchange line. When the line is
connected to the operator’s relay equipment CLT releases and the
calling lamp goes out. The supervisory lamp is not 1lit. (CL8 cannot
operate as CL1l4 is operated),

Ersatter
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Note.

The party needs no walt for an answer fron the operator. If the hondset
is replaced before an answer is received CL1ll, CL13, CLl4 and CL3 will
releases CLT, CL6 and CLl6 remain operateds In this case the supervie
gory lamp is 1lit when the call is answered, and then it is dealt with
ag if it were an ordinary incoming call,

Night~gervice

When the night-service is prepared negetive is connected to II20, On
an incoming call CL23, CL7 and CL6 are operated as desoribed above.
CL22 operates. 4 circuit is completcd through CL5 and CL8 in series
and the relays operate. By CL22 the a-; b~ and c-wires of the exchangs
line are switched over from the exchange line selector to the line
relay of the night-connected extension. If negative is connected to the
c-wire the test allotter is started via I26. Test positive is received
via I26 or I24 and CL3 operates. Ringins signel is transmitted. CL8
has opened the circuit throuzh CLT and the relay releases. Before an
answer is received the following relays are operateds CL3, CL5, CL6,
CL8 and CL22,

When an answer is received the switching will 3o on in the same way
as when an ordinary incoming call is answored.

Via OL22 negative is connected to r22 causing the nightconnected ex-
tonsion to receive preference service on an enquiry call. '

If the night~connected party is cngeged when o call entors ringing

signal is transmitted via €234 to the b-wire. The ringing signal via C24|:

‘ig heard indicnting that the conversation going on has to be termina-
ted. When the party becomes free ordinary ringing signal is transmitted

If a nighteconnected call is not answered within a given time after the

ternination of the ringing from the public exchange the exchange line
is oleared, When CL8 but not CL23 is operated an operation circuit is
completed through the upper winding of CL20. On the operation of CL20
TL2 is connected and heated thus shunting CL8,

The exchange line mwoleasos,
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Observe
Iral ihe ha“doet is replaced, when the instirument is not used,

that the dial is only used for enquiry or transfer during a call,
that the irstruction refers to didls nuwbered 1-0.

Tirect from an extension instrument the follcwing calls may be carried ont

4) Internal calls {czlls between extonsions)

B) Outgoing exchange line calls (calls via the main exchange)

C) Bnquiry calls to another extension during an exchange line call

D) w " v the operator of the exchange

E) Mmquivy calls via an outgoing exchange line during an existing exchange
~— line call

F} Transfer of an exchange line call ta an extension

G) Transfer of an exchange line call to the operator of the exchange
ﬁ
Tarough hendling of the operator of the exchange the following,cal;a may
be carried ont :
H) Incoming exchange line calls (calls from the main exchange)
K) Ordering of calls via the main exchange (especially toll calls)
L) Znquizry with an engaged extension during an exchange line call
M) Transfer to an engaged extension during an exchange line call
A) Tntorna 2rnai calls
1. Lif% the handset and wait for dialling toge.
2. Dial thHe aumber wanted.
~—~
If the extension is free, an intermittent tone indicates that rinslng
signal goes out. “Tait for an answer.
. If the eutension is engaged, an intermittent toae with short intervals
~ )
— 18 heard. Replace imrediately.
Ovriga wpplpsn. | ) ngggigg exchange line calls
1. Lift the handset and wait for dialling tone.
2 Dial YO" and wait for dizllinz tone from tlie main exchange.
If all exchange lines are engaved, an intermittent tone with short
intervals is heard.
3. DiaZ The number wanted immediately, when the tone is heard.
Erslitter Upegi. | Utskr. Tillnor
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Tnguiry calls to an extension (when engaged see L)

Dial "1" and weit for dialling tone.

Dial the nwnber wanted, cof. AZ2.

"Return" is made by "1" (= return to the f;rst call). ‘

By again dialling "1" communication is again esteblished with the

extension previously called, if the latter is waiting (has his hand-
get lifted). '

a) Has a wrong digit been dialled, but not all the digits of the number,
repiace for 2 moment, lift again and make 2 new enquiry call.

b) If the called extension is engaged or if no answer is obtained, when
all the digits have been dialled, "return" by means of "1". In this

~ case the handset must not be replaced.
D) Inguiry calls to the operstor of the exchange
1. Dial "2" (without preceding "1"} end wait for an enswer from the
- operator.
2. The ezchanga line subscriber is disconnected, when the operator
enswers, and is again connected, when the operator repleces.
) Enouiry calls via an exchange line
1. Dial "1" and wait for dislling tone.
2- Again dial "O" and wait for dialling tone from the main exchange.
3. Dial the number wanted.
4. "Return" is made by "1" or by replacing the handset.
r) Transfer to an extension (on engnged see L)
—~ ’
1. Dial "1" and wait for dialling tone.
2. Dial the number wanted. Teit for an aanswer,
~ 3. Replace the handset.
Korr. )

S o] I.B. Trensfer can only take place to 2 non-barred extension. On a trensfer
carried out in a faulty way the transferring extension is cslled from the
exchange line, when the handset has been replaced.

G) Transfor to the operator of the exchenge

1. Dial "2" (without preceding "1"). "ait for an answer (if necessary).

2. Replace the handset.
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) Incoming exchange line calls
Incoming exchange line calls are signalled by ordinary periodical
ringing signal and are enswered in the same way as internal calls by
Lifting the hanoset.

§.B3. If o tick-tack-tone is heard, wait for an answer.

K) Ordering of calls via the main exehange (especially toll calls)

1. Lift the handset and wait for dislling tone.

2. Dial the number of the operator of the exchenge and wait for an
snswer from the latter.

3. Order the call wanted, Iadiczte %o which extension.number the call
should be put through.

L) Inguiry to an engozed extension
—

1. Dial "2" and wait for an answer from the operstor.

2. Inform the operator that an enquiry call to engaged extension is
wented, (Tick-tack-tone is heard).

~—

3. liake an enquiry call according to C.

§;§; “hen comnunicetion with the engaged extension has been established

an intermittent tone with short intervals is heard at the seme time as the

former ticketanok-tone.

4. Ask the extensions engaged in a conversation to replace their hand-
sets, Calling of the desired extension tokes place sutomatically. The
extension answers the call. The operator cen now leave the connection.

He "Return" is made by “l1".

M)  Transfer to an engeged extension
Proceed °ccord1ng to L l-4 and replace or transfer the call to the
operator of the exchange according to G.

~ Tight-connected extension

Internal crils and outgoing exchange line calls see A and B,

During » proceeding conversation to ~ night-connected extension intermittent

tones indicate incoming cells from the main erchange. Finish the conversation.

— Replace the handset., 7ailt for ringing signal snd answer the call.
Korr.
Oveis somivm. Enquiry and transfer see Cy E and F.

On enquiry or transfer to an engnged extension o feeble intermittent tone

with short intervals is heard when communicetion has been established, which

tone ceases, when the extension becomes free, after which the call can dbe
transferred, (Cf. L 4).
Ersitter
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The operator’s set is made of bskelite o~nd contains, besides handset and
c¢ial, buttons cnd lamps for handling of the traffic of 5 exchenge lines and
25 ringing buttons for extensions. The placing is to be seen by figure on
page 5. '

Reckoned from in front the devices are as follows:

1. Key set, consisting of 5 rows with 25 riﬂging buttons in all, one for
each extension.

2. Individunl devigces for 5 exchange llnes, containlng per line

‘white calling legmp,

white answering button
2

red control lamp end

black series call key.

3. Common devices congisting of

green switching lamp in order to indicate if the extension desired is
engagec or unengaged,

‘green order wire speaking button for conversations with the extension,

blue listening button for conversations with an engaged extension,

yellow cut-off button for disconnecting an existing oall to the extension,

red control button for controlling which exchange lines are sngeged,

white order wzrg speaking button for the extension line of the operator’s
set with

white calling lamp,

bleck release button for releasing green and white order wire spaaking
~ keys,

night- and listening switch on the right side of the instrument, which
on night~connection is throwm upwards and on listening on the extension
line of the operator”’s set (on ordering toll calls) downward

Kore. | &) EANDLING OF INCOMING WACHANGT LINE CALLS

Ovriga lysn.
- l. . %Yhen a call nrrives on an exchange line, the white calling lamp lights
up at the same time as the buzzer of the instrument sounds.

2. _g;gg_ggg_ggpd‘et, 2t which the signeal ceases.

3. Depress for ~ moment the white answering button behind the calling lamp
woich then boes out. The red control lamg behind the enswering button
lights up with a flickering lizht, indicating that the ~exchange line
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4.
De

b)

Korr.

Ovriga upplysn.

answer the call,

- the red lamp goes out.,

is being handled.

Jepress the ringing button for the extension desired and keep the
button depressed until the green switching lamp lights up. At this the
extension is automatically chesen.

Fotice that a ringing button must ouly be depreséed when a red control
lamp lights with a flickering light.

The green switching lamp lights up:

with a steady light, if the extension is unoccupied.

Inform the calling party, that the extension has been called znd re-
place the handset. At this the green switching lamp goes out and the
red control lemp passes from a flickering to a steady light, indicating
that the calling party is waiting for an answer. When an extension answas,

L NRESRREARAS.

If the extension does not answer, i.e. the red lamp does not o out,
depress the white answering button azain for a moment, at which
communication with the calling party is obtained. Inform him, that the
extension does ot answer. The green switching lamp then again lights
with a steady light and the red control lamp with 2 flickering light.
Then a2gein depress the whits answering button, until the red control
lamp goes out. Replace the handset with the button depressed, if the
communication with the exchange line should be disconnected. if the sub- |
scriber instetd wants communication with anothsr extension, release the
enswering button, at which the red control lamp again lights up vw th

a flickering light. Then the ringing button of the new extension is de~
pressed, when the button BK has first been depressed for a moment.

with a flickering light, if *he extension is engaged.

Inform the ocalling party. If he does not want to wait until the extension
becomes unoccupied or if he wants to get into communication with another
extension, do as has been indicated under a). If he however wants to
wait, replace the handset, at which the green switching lam oes out
and the red control lamp starts shining with a steady lisht, indicating
waiting. 7hen the extension becomes unoccupied, the call is automatically
connected to the latter. On answer the red lamp goes out. If it lasts
too long, before the extension becomes disengaged, the answering button
is depressed and thus communication with = calling party is obtained

28 hes been indicated under a).

4n _exchange line c¢all may be announced, when required.

If the extension is unoccupied, which is indicated by the green switching
lamp shining with a steady light, depress the green order wire speaking
putton, at which communication «vith the extension is obtzined &t the
same time as the communication with the exshange line is disconnected.
Before the extension answers, ringing siinals are heard and besides a
tick-tack-signal, which remains also when the extension has answered.
~nnowcs the call, Replace the handset, if the extension wants to reoceive
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Korr.

Ovriga upplysn.

b)

10.

the call or depress the black releage Qgﬁuon and inform the calling
party, thot the call cannot take Dlace and disconnect or put through

19

the call to another extension es has been indicated previousiy.

If the extension is occupied which is indicated by the flickering of
the green switching lamp, Cepress the green order wire speaking button.
Derress then the blue ilstenlng button, throuzh which tae operator

may brezk in pn an ex1st1ng call, which is marked by a tick-tack-signal.
Inform with the button depressed, that an exchange 1ine ceall is ex~-

pected.

If the extensjion does not want the proceseding call to be disconnected,
depress the black release button and inform the calling party, that
thie conversation canuot take place, disconnect and put through to
another eztension or comnect the exchange line in waiting.

if the corfversstion may however be disconnected, degres the Xello
cut-off button, whereas the listening button is still depressec. The
red control lemp goss out in order to show that the exchange line has

- w eec ey

obtrined comminicetion 7ith the extension. Replace the handset.

If the conversation discomiccted wes an exchange line e¢2ll, a new
calling signal is obtained in the calling lamp of ‘this exchange line.
Depress the answering button and speak with the discomnected subscriber
aznd connect him in walting or connect him to another extension.

JSeries calls

If the calling exchange line subscriber wants to speak with several
extensions one after another, turn the black serles call key behind the
control lamp of the exchange line a quarter of & turn. 4s soon as =
call w7ith an extension has been accomplished, 2 new call is obtained.
This is put through to the next extension in e normal way. Restore the
series call key, when the last ca 111 hes been put through.

Deconnection to znother exchrnge line

"hen a call on an exchange line has been finally handled, the handset
need not be replaced, if connection to znother exchange line is im-
mediately required; only depress the answering button for this line,
througsh which automatic deconnection to the same takes place. On diSu
connection of an exchange line the handset must however always be re-
placed as has been indicated under € a).

Ca.11 back '

If an extension during an exchange line call recalls the operator, the
answering 1a4p is 1it as in the case of a normal exchange line call.
“hen the answering butiton has been depressed, the red control lamp does
however not light up but instead the gzreen sw1tch1nv lamp. Depress the

green order wire speaking button and receive the . necessary instructions
from the extension.

If you want the exchange line ¢all handled to another extea31on, de-
press the yellow sut-off button and restore the black release button.
The control lamp of the exchange line lights up with a fllckerlng
light and handling of the call to another extension can take place in
a2 normal way.
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b) it

the extension wants the overator s cooperation in order to obtain

an enquiry call with an eagaged extension, the former is asked to make
an enquiry. Supervise the enquiry call and replace the handset, when
it has been finished.

1l1. Handling to q wrong extension

If
answering button, until the red contrcl lamp goes out. Depress the
button BK. When the control lamp has again been 1lit with a flickering
light, the right ringing bution should be depressed.

by misteke the wrong ringing button has been actuated; depress the

12. Connection to & barred extension

I7
fact that connection cannot take nlace is either signalled on the
buzzer of the instrument or by a flickaring light in the switching
lamp.

an incoming call is by mistzke connected to a barred extension, the

B) CALLS oW THE =ATZISION LINT OF THL OPTRATOR’3 SET

1. “Then a call arrives fron an extension in the exchange, the white
calling lamp of the extersion line of the operator’s set lights up.

Depress the vhlte order wire speaiing button behind the calling lamp,
which then goes out and answer the call. Replace the handset and dee-
press the black release bution at the end of the call, at which the
order wire spealking bution is restored.

2. If a call with an extension in the exchange is wanted, 4 depress the
white order wire Speaking button and when answerlng tone from the ex—
dange has been obtained, dial the number of extension wented.

C) EANDLING OF AN OUTGOING ZXCHANGE LINE CALL

On

demand the operator can handle an outgoing exchange line call; e.z.

from a manager’s extension.

1, Order arrives on the extension line of the operator’s set and is re-
ceived as has been indicated under B 1.

2. Depress the red control button, at which the control lamps light up

for all exchange 1ines engaged.

3. Depress the whlte ans“erlng,button for an unoccuplea exchange line,

at

which the red control lam) shines with a flickering light.

4. “hen dialling tone has been obtained from the main exchange, dial the
subscriver number wanted.

Korr.

Ovriga upplysn.

5e Handle the call to the extension in the manner iadicated under A}.

to
be

2. If

D) SIGET-CONNECTION

i. Before the operator’s set will be left unattended, throw the night
alerm switch upwards, through which incoming calls are further connected

one or several of the extension instruments. The handset should then
replaced and no series call button may be actuated.

the night alarm switch has not been thrown by mistake, night-connection
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tekes autouatically place affer a while and remains. On return to the
operator’s set 1lift the handset for a moment, through which the night-
connection is disconnected. :

) orpARTEG OF MOLL CALLS
Toll calls may suitably be ordered by the operator via the extension
line of the operator‘s set (B 2.). If an answering lamp for incoming
traffic is 1it during the time the operator waits for an answer from
the toll operator, and the operator wants to handle the new call, the
nizght- and listening switch is thrown downwards. Through this the ex-
tension line of the operator’s set is comnected diresct to the speaking
set. The white order wire spesking button is restored writhout the call
being disconnected, at the same time as the white answering lamp lights
up reminding the operator that the key has baeen thrown. The operator
answers. the incoming cxchange line call in the usual manner. If an
ang¥er is obtained from the outgoing call, she disconnects from the
incoming call by pressing the order wire speeking button from the ex-
tension line, at which the incoming exchange line call is connected in

P waiting. '

F) FAULT RTPORT
Call a repair-man, if & fault arises in the operator’s set or its
functions.

~

Korr,

Ovriga upplysn.
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Korr.

Ovriga upplysn.

Speaking button (green)—

Cut-off button (yellow)——
Switching lamp (green)
Listening button ( blue)

Exchange lines 1-5 ——

Extensions —

Relegse button (black)
Speaking button (white)

- Night-and listening switch
Calling lamp (white)
Control button (red)
Series call key (black)

Control lamp (red)
B Answering button (white)
Calling larmp (white)
Ringing button (white)

Label strip

Operators set
for ALD 20 PABX
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To encure a rcliable overation of 2n autcuwatic exchange it is im-
portent not only that the exchange is proverly designed and well mwaine-
tained, but it should also be installed with great carcs

STIICGH ROOK

The switch room should be ready before the exchsnge arrives at the
site. The walls of the room should have an even surface 1o prevent
deposits of dust. The floor may be either of wood or concrete and,
to facilitate ¢leaning, it would be advisable to cover it with a li-
noleun cavpeta

The room should be painted before the installation of the exchange
The paint must not contain but a little turpentine or some other sol--
vent. After the 'painting the room has to be thoroughly aired and the
paint should be. allowed to dxry. Otherwise, turpentine vapcur may sett-
le on the relay contaots or the selector contacts and, possibly, give
rise to sontact faults. The walls and the ceiling must not be white-
washed, as this may cause deposits of lime dust.

The air in the room must be free from dust, smoke and geses that may
sffect metal and insuletion parts of the exchange. The ventilation
should therefore be good. If a ventilator or a fan is used, the fresh
pir sheuld pass through a filter, so that the eir current will not be
mixed with Custs The temperature in the room must not vary too much

“and it should never be allowsd t- fall below +10° C. The relative humi-

dity should vreferably be kept between 50 end 87%., In case it drops

‘below 50% the riek for contact faults will inorease considerably. If

the difference in temperature is slight the relative humidity may,

however, be permitted to rise to 90%. The main thing is to &void penden=- '
sationa. '

UNPACKING

Te relay gets are fitied in the rack of the exchange by plugs being
inserscd into the corresponding jack of the rack. This applies to all
relay sets except the line relay set which is permanently cabled to the
rack. On delivery, the rack and the relay sets are packed separaiely.
As the switching devi.es will not be required until later during the
instellation, they should n>t be.unpacked until the rack has been scre-
wed on to the floor aad the cable connected to the main distributicn
frame. To avoid that the devices are camaged by moisture it would,
hewever, be edvisable to open the boxes and take out the wood-wool. The
legs of the rack and the main distribution frame are delivered sepera~
tely and ought therefore t: be unpacked at the same time as the rack.

The racks as well as the hoods of the relay sets are aluminium ena~
meliled. The unpecking must be done with care so as to avoid scratches
on the finish. The different parts of the exchange are oarefully packed
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before delivery from the Tactecry, and on tulking up the goods each
part should be checked off on the appropriate list cf material to \
prevent small parts from getting lost with the wrapping.

Jdr. unpeckiny the reck the lower part should first be taken out of the
case. Then screw on the legs and erect the rack in the switch rcom.

LQUNTTYG CT TH% MATN DISTRIBUTION FRAME AND THE ANGLE BRACKET

A wire coaductor bar 407270 and a distribution plate 410332/1 are re~
quired for the main distribution frame cf ihe exchenge. An angle bracked
407279 is necessrry to fix the exchange to tke wall. The wire conduc-
tor bar and the angle bracket are delivered fastened to the rack,

The MDF is fitied on the right side of the rack clese to the distribu-
tion block with the terminal blcoks facing %hu exchange. The plate is
fittod by two screws GOE12J03 in the two lower hcles. The angle bracke?
is placed with the two strips bent outwards against the wall. The label
frames 207327 with the designation plates 215087 are fitted into the
holes for the terninal blocks. Tf the distrivution plate for some reason
is not to be fatted on the rack, then the angle bracket is dirsctly
placed on the reck iron by means of & screw GOEi2J03.

ERECTION OF RACKS

The exchenge is placed with its angle bracket against the wall. To male
ths ercliraro eansy of access during the ersotion and the maintenance,
the free space in front of and behind the exchange should be 700 mm at the
lenst. The distanoce betweon the left side and the wall should net exceed
A00 mm, A free space of 250 mm above the rack is sufficient.

CAPLE WORK

2 . o

ebles from extension instruments

~
i

Mese cables aro formed and soldered cn to the tags on the back of the
distribution plate. It id necessary to carefully plan the forming of the
cables, so that they con be designated in a way eesy to survey. After the
cables heove been soldored, the plates on the line side of the nmain dis-
tribution freome are narked with suitable figures and/or letters showing
¢irectly to which instruments the different lines are oconnected. A spe-
cial toble should further be made, showing from where the different li-
res emanate, which terminal boxes they pess and to which terminals in
these boxea they are connected. These data are preferatly written in the
framed-in part of diagram 409492.

Cobles from exchangs linos
Mesa ontlos are also formad and soldered to the soldering tags on the,
rear of the nain distritution frame. If the lines are to be provided with
fuses aad lightning protectors,; these should be connected at a suitable
plase before the cables reach the main distribution frame. The lines arc
then given designationsa

ablzs from operator’s set

nrpw pETRRE e,

Two 4A2-wire cables are drawn between the well box cnd the terminal blocks
on the rack. Diagram 400778 shows how the cables are connected. The
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instructien 81--5-.07 “Connection of wall terminal NEF 410l t- L K
Iricssm’'s PABXtesy type ALD 20-22 and AHD 22-38" contains Cirectiecns
how the cables are to be fremed ¢ vormected to the wall ierrinal.
ro Ui tsrminal tlesks in the rock the wircs are soldered on to 1ie
tags on the rear. The wircs leading fr:m tags 1 and 2, 8 and 9 ag
woll as 6 and 7 in the jack I of 1he wall termirel are to be +alkon
from twisded wire pairs. The operator shculd preferatly ge* the loeal
nuznber 904, In suck a cmse, & wire has to be insaried acccrding to
diagrem 419492 between the twa tags furithest to the right and those
o furtazst te the lerft in the Jower »aw on teruwinal block 18. 1If the
oper&tor is given anothor local number, the corresponding wire is in-
stead inserted between the cutermost tags to the right on the blicsk
13 and those marked in the diagram 409492 by the number wanted.

If the delay cn eordering trunk calls is long ernd the operator rrders
such g c2l11l in the ordinary way, by pressing the answering key of &
free egxchenpge line and by dialling the number of the trunk operator,
this entails the inc-nvenience that she cannot handle inciming calls
whilo she is waiting for answer from the triurk cperator. If the dot-
ted wires ere inserted in the wall terminel between tags 16 and 113
and between I7 and Il4, the cperator may, howaver, order the trunk
call via her local line, at which she first dials the call nuuber of
the exchange line and then tlhe number to- the trunk operator. Until
tae trunk operator anawers, the operator at the exchange ALD 20 way
then handle incoming calls. When the trunk operator answers, she gets
in connecticn with the operator at the exchange AID 20, even if the
latter is connected via another exchange line which in such a case nay
be disconnected by the operator immediately.

Should e signalling device be wanted, & bell, for example, to sigaal
when & fuse has blown, this device is connected on terminal block 19,
in the rack. Two kinds cf signals may be odtained, one for indicating
blovm rack fuses and the otaer for blown fuses in the power plant.

Fer the former kind of signals the signalling device is connected bet—
ween <he tag furthest cn the right in the upper row end the scoond tag
from the right in the lower rew, For the latter sigmals the comnecticn
is mads to tho two outermost tazs on the righ* in the uppar TOWe '

R

If the power piaﬂt is nnde up of a rectifier, type BMA, a charging

contrclier BUEP and a battery, the connection of the power §luantiioedsnticd

out ns per diagrem 402600. The vari-us cables are on this diagram desige
nated by small letters. The cables are as followss

) The rectifier is conmnected to the mains via a lead-sheathed rubber
catle or some similar power ceable with two conductors. Suitable
dimonsion ds 2 x 1.5 mm“, On delivery the recectificr is adjusted
for connection to 2 voltage of 220 V. For onnneotison t¢ enother
voltage adjustment is to be made according to the instructions on
the inside of the hood.

b A tao-conductor cable is dravm from the rectifier wnii to the
charging controller. This cable is to carry the DC from theo recti-
fier. Suitable cableefor this purpese is a lead-sheatied canle,
measuring 2 x 1.5 mm©,
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¢) The battcry receives charging current shrough ihis cable which ghculd
be cf the lead-shenthod rubber tgpe or scme other power cable.
Suitablc dimensien is 2 x 1.5 mn®. C2ble f may also be used for chor-
gingy ia widich cese an intermal wire should Te drawn instend of <able
¢ within the charging controller beiwoun the left and right {terminal.
block of the caarsing coniroller. Ccnnec’ion is mode betweon the ter-
ninals narksd B+ and B~ in the d&iagrenm.

a) If the rectifier unit has & voltucter, the latter should be conneoted
1o tlhe distribution side of the eharging oontroller. A4 suiteble cable
for this purpose is a lead-shoathed tclop&one ecblo with two conducw
tors. .

o) This ‘cablo is laid betweon the charging controllor and the exchange.
It is sloom in diagrom 409492 how tle ceble is connectoed to the ex—
change. A lond-shanthcd rubber cable or some other power oable with
two conductors is used. The oable is dimensioned together with oablc
f.

f) The dischargo current of the dattery has to pass through this cable
waich slhould be of the seme daesign as eable 6. A lend-sheathed rubber
cable or some other powor cable of similar type is used. In dimensio~
ning the cablo the total length of the enbles e and £ uultiplied by
2 is tﬁken as & basis, and the aren is closen according to the follo~-
wing tablet .

iength = 5 n ares = 4 mm2
1 = 10m " s 6 M
] = 20n . 1 =10 "
1" " 30m " =16 #

St. and alerm. Botween the charging controller zné the exchenge a lead~
heatled teleplone cablo with two concductors is drawm. As to tle method
of connection eec diagran 409492,

If the power plant consists of an automatic charsing unit BMM 1811 together
with a battery, the comnection is carried out according to diagram 443514.
The verious cables are as follows:

2) The wire tetween the charging controller and the battery should consish
of a leaCe~shecathed rudblrer cable or some other powor ¢cable, which is te
beo dimensioned together with ceblka b,

b) The cable between the charzing controller and tle exclLange sheuld be
of thc sane desizn as cable a. In cdimensioning the cable tie total
length of thio enbles a and b multiplied by 2 is taken as a basis. The
arcz is computed as followss

lenagth = 5 n arcs = 4 mmz.
" = 10mn " = 6 " -
u - 20 ul i ] . 10 L]
r = 30n [ = 16

Connection to tlie exchange is carried out eccording to diagram 409492

c) Thc nains conncction of the charging controller is effected by means
.of a lead-sheathed rubber cable or somo similar powor cable measuring
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[a] - . $
2z1,5 ma% The one conductor is connected to tiie screw marked O in
the diagrem. The otlier is connected to the sorew marked with the
voltage of the malns, :

If & power plant otler than that mentioned here is used, the connection
is ruch tho samc as one of the netlods mentioned above.

RECONNECTIONS FOR DIFFERINT TRAFTIC PACTLITI.S

Figuse 1 on ddegraon 408779 illustrates the reconnections of lines to be
nads on the distridution block via seolectors.

PUBLIC ILXCLANGE TRAFFIC ON DIGIT™ 3. PESPECTIVELY, O AND 8

If all excliange lines are to bo called by one and tle same number, this
will be 0. Wires 1 and 6 are inserted on the terminal blocks 23,25,27
end 29. Wires 2,3 nrnd 4 are inserted on terminal block 12. On the ter-
ninal blocks 4-7 are inserted the wires 11 and 12 to the tags in the
vertical row concerned wiich is marked CR1-CR5 on the diagrem. The
diazram shows the wires connected to tags CR1-CR3, but in this case
they have to be dravm from tags CR4 and CR5, whilst the wires 13 eand 14
are ndt connedted. : ' '

-~ If the exchange lincs are to be called by two different numbers, these

will be O and 8. Wires 7 and 9 ere connccted on  terminal blocks 23,25,
27 anc 29 and wire 8 on terminal block 12. Wires 11,12,13 and 14 are
comected to terninal blocks 4~7. Vires 11 and 12 are connected to the
exchiange lines (CR) whicl are to be reached by number 0, whilst the
wires 13 anc 14 are connected to the exclhangoe lines wlkich are to ho
roachod by number 8. The diagram shows the exckange lines 1-3 conreoted
for tho direction 0 and tle exclange linos 4 and 5 connocted for the

- direction 8. Should it be desired instead to conneet, for instencae)

the exchange lines l-4 to 0 and tle exclaanss lines 5 to direoction 3,
the wires 11 and 12 are drawn also to tle tags CR4, whilst the wiras
13 and 14 are only dramm to the tags CR5.

LINK CIRCUITS

As regerds the function of the auxiliary link circuit we rofor to
the description of diagrans.

a) The following reconnoctions arc made on the distribution block
wion SR1 is to be uscd as an auxiliary link.

Wires 15 and 16 ars connectedl on terminal blocks 4-7 as is shown
in the comnecting ciagran. On dolivery wire 5 on torminal block
23 is comnected. In the actual case this wire is removed. If tho
exchange linos are comiccted only for direction 0, also wiro 10

on the sario block has to bo unsolderocd.

b) If all link circuits Ars to be used as noranl link circuits (no
euxiliary link), wire 15 to all t2z3 SR1 - SR4 is comnected on -
te terninal blocks 5-7. The diagram shows wire 15 connected
to tho tags SR2-SR4 but in {lis cmso the wire should thus be
conascted also to SR1, Wire 16 is not insortod.

CORFECTION OF EXTESION 905.

Nornally tle exclhaanze has o capacity of 20 extensions and 5 exchange

~ linos. If the maxirum nunber of cxelrago lines enployod is 4, it

will bo possidle to comnset ane noro axtonsion as numbor 905, Ia
hat case cortain rocomnections must bo nmado on torminal blosk 7.

#ire 21 which is delivered ready fittod ruet be unsoldorod and ro-
placed by 22-27.

Korr. 'Nr Sida
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Iv.

Vs

VI,

b)

- NIGET-CONNECTION

The ezclhange lines nay be night-comuectel to arbitrary extensicns.
A tuisted three-conluctor cable is comnectod betwoen the tags of tle
oxclange lines (CR1 - CR5) on the terminal block 1 and the tags of
the oxtonsions on the terminal blocks 8-18. The diagram shows as an

example that exchange line 1 Las beon night-connoccted to oxtension 3.

PRIORITY EXTENSIONS

Normelly, up to three extonsions ray be ziven priority servico. For
that or those extensions which will be ~siven priority, & wire is con-
nected between the fifth teg counted from the leoft in the extonsion ‘s
terninal block and one of the tegs 4~6 in the lower row on terminal
block 7. In acditiony tags $ and 6 in the extension’s torninal block

.2re connectel to each other. The diagram shows as an exanmple that the

oxtension 2 has been given priority by a wire to tag 5 in the lower
row on block 7 and by an interconnection of tho tags 5 and 6 in the
block of the ecxtension.

OPEN AND BARRED EXTENSIONS

All connoections with a view to tarring the extensions for oxoclhango-li-
ne traffic or to entitling them to this traffic take place on the
distribution klock. The connections may be dividod into two groupst

a) conaections for barring for inconing traffie and b) other connections,
Any of tho conncctions mentioned under b) has to bo nade to give the
cxtension a specific traffie facility.

For tle oxtensions, which are 4o be barred for inconing traffic, tag 8,
rockoned from the left in the extension’s torminal block s is connected
to taz 8 in tho lower Bow on terninal block 21. Tais connection have to
be made for nll extiensions to be bLarred for inconming traffic., The
ddagren shows, as an exanple, such a cormeoction for the extension 94.

Otlier connecticns are nado bstween tags 5, 6 and 7 in the oxtonsion’s
terninal block. If the extension is to be given outgoing exchange-call
facility and to receive transferred exelange calla, tag 5 is connocted
with tag 6, If this extonsion is not tarred for inconing traffic, as per
a; he will thus be open for 2ll exchango~-line traffic. The diagran shows
the oxtension nurmber 92 as exanples of such on open cxtonsion.

For extensions to be barred for exclusively outgoing traffic tag 5 is
connectod to tag 7. If no barring for inconing traffic hes beon car—
ried out accoriling to n, the exiension party will thus be dbarred for con-
necting exchango calls hinsclf but be entitled to roceive such calls
transferred by the operator or transforred from snother extension. The
{iagran shows such a comnection for nunbor 98.

If it is “esired %o bar tlhe extension for both outgoing traffic and for
receiving transferred exchanze calls, all throe tags 5y 6 and 7 are con-
nocted to each other. If the extension has been barred for inconing traf-
fic according to a, he will thus be barrcd for all exclLange~linoe traffic.
in the diagran number 94 is sueh &a extension.

Sida Nr . Korr.
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RECCNNECTIONY FOR DITFAFRNT SYSTTHS AT DEM MAIN EXOHANCE

Thoe main excha ge may bo designed on avtomatic, (B or LB eysiten,
Depandont on the sysfem to whiilch the exclienge lire ecguipuoais

ko zouneccted; diffevent wires ars anseried in jack I of the rack
for the oqumpmeu; (uR); e eme Bge lines sve scecnrcdated at the
hettom in the rack. For each egalpment tihewe are twe jacks snd the lo-

Y-

Vv
wor one ic Jaclk IT. Figuwee 2 cn the diapgran 4787 79 shows kcw the diffe-
rent wires ars connecteda

J‘\
o
o
o
[9]
iZ
(=)
—+
I
e
[e]
P
(J
b4
C‘"
=2
D
[
td
L]
d (]

If the main ezchengs is
are aolde*ed ons

b} If the main exchange is cn the IB-~sysien, wires 4-8 ore soldersd
ONe

FITTING OF RELAY STRIPS

When the cable workx has been finished, the racks snd *he exchange
rocm are vacuum-cleaned. Thon the relay strips are fitted at the po~
siticens indicated on mecunting drawing 408376, Before a relay set is

fitted in the rack, ii is cuosked tha* the tegs of the plug are noi

o ben+ The screws of. 12 m length, which are dollverud with the rock;

are half-woy gcrew~d on to fhe loft-hsnd wack iron (seen from the gi-

‘de [-54 nount;ng) The laft edfa of *he rel [ strip is moved towards
.‘the. screwu. g2 thet they $i4 into the heles. The right side of the

ralay sivi D ig9 then zarelfully moved towards the rack, so thet the

plug fits into the cevrorrnnding Innk, The ecrows &re firmly tighte-

ned after the relay xivip hes bBoen properly procsed i

TRTING ’ o

Eooh autematic exchange is *ﬁﬁ*ed very cerelfully before delivery,

However, the adjustment nade Tefsrs delivery might not keep in iransit,

end 1% is therefore adviscble o nake a new thorough testing when

erecting the exchangs o be certzin that *he adjusiment is all right.
This takes plsce after all cubling werk s finizhed and the relay

geta arc mounted.

All tests, except the *eet of the night-rounsction, sheuld be made

tofore tho comnecticn of +the extension lines and the exchange lines
to the cxchenge. Taen, the networix hos to Le tested meperately, and
aftor the connectinn of the lines, all one reed do is iv call every
instrument via every eichange line and to test the night-ccnieciion.

All tests should alsc be repeated 2t the aurual supc

ikl s .

The +ests should be made with a veltage of 22 V and 38 V, with
different impulse 306, locp recistances and insulation resis-
TANces . ‘

To obtain the te»b voliege, iwo small poviable Laetievies ef 2 W
each will be necessary, nexht;*ﬂﬂneutcd in series with ths orvdi-
nary battery. Then, o voltage of 28 V is cbtained. To ctain a
voltage of 20 V one of these batrerios is conzectod to She ore
dinary battery to cownter-nct ite

It is suitnoble to use two vesisianue bozes, containing three dials i

Korr. Nr . Sida
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, Specds ' . .
with the inpulse »aties- &, 10 ~nd 12 1mp/s, loop resistance 2nd in-
sulation resistance of different values.

On tosting s cne fo llows the swi tehing rrocess according to the dig~
L 1] A
gronm C"LGSCI'lP'iIlOl’ln

After the testing, the extensinn lines and the exchange lines are erossw
connected. Diagram 409492 shows the numbering of the lines cn the oxe
chenge side and phote 206028 shows Low the jumper wire is drawm.

Fron the liagrem can be seen the cross-cornection of the exklange li-
nes to torminal blocks 2-4, end the extensions to blocks 8-18. Exten-
sion 905 con be comnected only if the nusber of excl.ange lines is 4

at the most, and if this extension has been reconnected on terminal
blocks 7 and 8 according to diagram 408779. Extension 8 cannot be cone
nectod, if nunber 8 is employed for exchange line traffic. That number
which is used for the operator’s local line can, of courso, not either
be used for azy extension.,

“e jumper wire is soldered on to the distribution blocks of the ox-
ocuxenge and scrowed on to the terminal blocks of the main distribution
plate. The length of the wire should be such (about 90 cn. maxinum) as
to be sufficient even if it has to be moved to another linc after-
wards. The loons tlus éccurring on the "vire are put into the "pockot"
on the plate, as shom on the photo.

Then the lines have been oross-connsctod, the night-connection is tes-
ted.

RIPAIR OF THE FINISH

I the aluminium enamel of the cxchange has beon damaged in transit or
during the installation, the daneses Lave to be repaired. The paint ro-
pair set 1650-IB-323 suppliecd with tke oxchange is thon used and the
following directions have to be carefully obsorveds

a) Clcan the brushes and thon rinse thon in golvent 650749/175.

b) Clean the damagoed spot end the surface around it cantiously with o
picce of cloth that has boon dipped in solvent.

If there arc any irrogularities, theose should at the sae time bo ro-
novod by rubbing hard. If the effoct is net as desired, wotor-proof’
carborundum paper No. 400 has to be used.

c) Mix paint 650749/239 and ndd somo solvent, if requirocd.

d) here thore are -only alight scratchos,. apply paint by moans of tho
pointed brush. If the danage is more oxtensive usc the largoe bruskt.
After the paint has dried for ton ninutes, apply another coating to
tle damaged spot and surrounding pars,

o) Aftcr tho bruskes have been used, cloan thon in solvent. Tho paint
will be dust-dry in about 15 ninutes and ccnpletely dry in ene day.
Sida Nr : .
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Fig. 1 208277

INKOPPLING AV ANSLUTNINGSDOSA TYP NEF 410

En utsyningsmall fér de kablar, som skola anslutas till
jackarna, tillverkas genom att ritningen fig. 5 nubbas
fast pd en packldr, masonitskiva el.dyl. Darefter slds
25 mm l8nga runda trédspikar, s.k. mallspikar. fast pd

de stdllen p& ritningen, som markerats med punkter.

Kabelmantlarna skalas bort enligt mdtt A pd ritningen.
Kablarna béndslas

och bdndslingen fortsdtter

in pd blymantlarna
blottade le-
darna, Keblarna skruvas fast vid utsyningsmallen med en

med borjan 15 mm

10 mm &ver de

kabelkrampa s& som framgdr av ritningen,

Varje tr&d kontrollringes enligt det aktuella schemat,
fores fram till sin pd utsyningsmallen markerade klipp-
Nér

linje och avklippes. samtliga trddar 3ro pd sin

plats, fixeras de genom utsyning.

(fig. 1), och
och en av de fyra kabel-

Kablarna lossas nu frdn utsyningsmallen

om s& erfordras 1lindas var

stridngarna med vaxband fram till utsyningen till res-

pektive jack,

De fyra kabelstrdngarna fdras genom hdlet i anslut-
ningsdosans bottenplatta. De skruver, som fésta anslut-
ningsdosans jackar vid bottenplattan, lossas och jac-
karna véndas helt om s& att 18dstiften bli &tkomliga.
Trddarna skalas av och 18das in till sina stift
(fig. 2).

N&r kablarna &ro inlddda, véndas jackarna och skruvas

fast i sitt ursprungliga ldge (fig. 3).

Fig. 4 visar anslutningsdosan,

81-5-07 s,e,h,t

208278

CONNECTION OF TERMINAL BOX TYPE NEF 410

Prepare a lacing board by tacking the drawing fig. 5 to
board
wire-tacks into the board at the

a wooden or masonite and nail 25 mm long round
places marked with

dots on the drawing.

Peel off the
as shown by A on the drawing,

ends as far
end of the
and about 10 mm of the conductors, also in

sheathing frem the cable
Tape the
sheathings
accordance with the drawing. The cables are then fast-

ened to the lacing board by means of a cable cramp.

Then identify each wire according to the wiring diagram
by control ringing it by means of a bell, lay the wire
to position and cut it to length. When all wires are

correctly laid, fix them to position by lacing them,

The cables are loosened from the lacing board (fig. 1).
and each of the four strands is wrapped with waxed tape
(if necessary) up to the point where the wires part.

strands are

The four cable then brought through the

hole in the base plate of the terminal box. The serews

fixing the jacks on the base plate are loosened, and

the jacks turned over so as to make the soldering tags
accessible whereupon the jacks are temporarily fastened
in that position, The insulation of the cable ends is
removed, and the wires are soldered to their respective

tags (fig. 2).

When all the

jacks into their initial position

conductors have been soldered, turn the
and fasten them with

the screws (fig, 3).

Fig, 4 shows the terminal box.

1(2)

208279

CONEXION LE CABLES A LA CAJA MURAL, TIPO NEF 410

Un matriz para coser los cables que serén conectados a

los jacks, se efectla de la siguiente manera: 8Se fija

el dibujo fig. 5 por medio de clavitos en una tabla de
madera, de masonite o cosa semejante y luego se intro-
ducen clavos redondos de 25 mm. de largo en los sitios
del dibujo que han sido marcados con puntos.

l.a capa de los cables se acuerdo con el
dibujo (medida A). Se

15 mm del plomo y 10 mm de los conductores descubiertos,

quita de
cabezean los cables, tapando
Los cables se fijan en el matriz por medio de una grapa
encima del cabezeado de acuerdo con el dibujo.
todos los hilos
lleva

Se identifican segln el esquema de

conexién y se cada hilo a su linea de corte,
corténdolos. Cuando los hilos se encuentran en su posi-
¢ibn correcta, se cosen a fin de fijarlos. Luego suel-
tan los cables del matriz, y, en caso de necesidad, se
envuelve cada uno de los cuatro trenzados con cintas de

cera hasta la costura del jack correspondiente.

Los cuatro trenzados se
base de 1la
fijan los jacks en la place de base, y los

conducen por el agujero en la

caja mural. Se sueltan los tornillos que
jacks se
vuelven al revés de manera que las bayonetas de soldar

quedan accesibles, Se quita el aislamiento del extremo

de loe hilos, soldandolos después a las bayonetas
correspondientes (fig. 2).
Cuando todos los conductores estén soldados, los jacks

son puestos en su posicidn inicial y sujetados con los

tornillos (fig. 3}.

La figura 4 muestra la caja mural.

15.10.49 GE Transl. e & t SW, h IN

208280

ANSCHLUSS VON KABELN AN CEN ENDVERSCHLUSSKASTEN,
TYP NEF 410

Eine Verdrahtungs-Schablone wird in der folgenden Weise

angefertigt. Man befestigt die Zeichnung Fig, 5 mit

Reisszwerken an einem Brett oder einem Kasten und
schldgt 25 mm lange, runde Stifte an den mit Punkten
markierten Stellen ein.

Der Mantel wird in einer Lénge, die durch das Mass
A angegeben wird, abgeschdlt. Dann werden 15 mm des
Endes des Bleimantels und etwa 10 mm der freien Adern
gemdss Fig. § umwickelt. Die Kabel werden hierauf

mittels einer Kabelkrampe an der Verdrahtungs-Schablone

befestigt, wie es in der Zeichnung gezeigt wird.
Mit Hilfe eines Leitungspriifers (Durchgangpriifers)
identifiziert man nun jede Ader im Vergleich zum  be-

Nachdem
gebracht worden

treffenden Schema.
Lage
Zeichnung angegebenen Schnitt-linie abgeschnitten. Wenn

eine Ader in die richtige

ist, wird sie gemdss der in der

alle Adern an ihrem richtigen
Biindel abgebunden. Dann macht man die Kabel von der
Schablone los (Fig. 1) und umwickelt, falls erforderlich,

Platz liegen, werden die

die vier Kabelstrdnge mit Wachsband und zwar bis zur
Verzweigung. Die Kabelstrdnge werden durch das Lock
der Bodenplatte des Endverschlusses gebracht, Die

Schrauben, die den Mehrfach-Steckersockel an der Boden-
platte halten, werden geldst und der Steckersockel wird
werden, Die

die Stifte

umgekippt so dass die L8tstifte zugdngig

Enden der Adern werden abisoliert und an

gelétet (Fig. 2)

Wenn die Adern angeldtet sind, wendet man die Stecker-
teile wieder in ihre richtige Lage und befestigt sie
mit den Schrauben (Fig, 3). Fig. 4 gibt ein Gesamtbild

des Endverschlusskastens.
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Rﬁ'aﬁ.{clﬁ-c' Relarulle 2 [ al
Relags &t | -~ "] AN
R.c, Y N.:e. Relay coil n eparst, Wind.
RNL 1104
‘ Kontrollist | Test strip
16 !
RAC 28660 BCA .202280 RBA_1807 0,101 1,0 251 65] | 351
( 29450b) RBC 1201 21-22 Yryter ! 21-22 to operate]
30 | S RBA 1804 first 1 at first
j
RAB 37805 RCA 323 RBC 1310 0,150,70] 20 | 1'?{ T 1 1
200% V0o, ) — Kont.33 i vila | Cont.33 in
v I (QOONM_ 0ow. ) 12s 1603 20g. i %8‘1:;1 position
RAC 4715 RCA 20423 RBA 1702 0,1010,90] 25{ 42 1 | |
| (125+800+150+75b) ==
32 | s3 RBA 1804
RAB 4838 ROB 28403 RBA 1724 0,10[0,90] 25] 20] 1 | |
_ [ 10004180+2000b+ - 1208 |
33 | s4 |50000) * 4703 -
RAC 28661 RCA 202280 RBA_ 1705 0,10}, 6 | 25 | GIO 1 1
(29+50%) n_1724 26;%2 slutorfgar 21222 tz op.for
| 34 s5 " 1705 ;0 ninn e} for l;‘%bu not for
RAC 38239 RCB 17357 RBA 1717 0,10[ty;6{ 25 3] | |
(200430004 3000}———17192
35 | s6 * 1804
RA RBA 170 0,10[0,70] 25] 18 T |
B 38701 RCA 28369 B 11_{ g ; ’ 1
{ 5004-500b+500b)
36 | 8T " 1705
| N | |
RKA 1420 (2ure2u?) | I D R N
Kondensator l Condmmser
42 | Cta,b ! |
A ROR 182124 I N [ 1
." {900b+300b) Moteténd | Resistance
B o 31B | M2a,b }
RCR 18292 I I D D P |
(800b4500) Motstdnd : Resistance
RCR-13106 L 1 1 1 [ 1
(50v) Motstédnd : Resistanoe
2| K | l
{1 | |
Eroitter '
Repr. ' Uppa- | Kop Relisats T
4 .| Gp.| Relds BOB 11626,SR '
R579" M % N{ma Reloqsd} ’ Nr _
A% shiad 5273 N 1522-8CE //626
>y T m—— Tekniska data e —
Xis 5.9.49 AU | Technidaldata W)




R:}'&i.l:cl?r& Relarulle n
Rela 'N':e' Relay coil n
RAB 2792 RCA 20210
_ (10004+50001)
30,33] R1,4 RBA 1501
RAB 28225 RCA 29227 ' RBA 1508 [0,10[0,70] 25 [160 | [
(7004+100) " 1604
3,34] R2,5 " 1508
RAC 27X52 RCA 322X01 RBA 1604 10,100,701 25 [ 17 | 1 | 1
(1000+5000)
32 R} " 1604
11 | | [ |
RGN 2221 RCE 35303 | I A I A I
(1,8+1504100) Stimgaffelsunmer, Tuning-fork-
35 Su : busser
RAB 27829 RCB 17281 RBA 1505 10,10]0,70] 25 | 56 | | |
_ (50+50p)
36 a R6,7 * 1601
RAB 36012 BCA 20364 « ' 0,10/0,70{ 25,[ 31 12 | |
(400,40041@05) __R_B_Lmﬁ__
BAB 36013 RCA 28373 : __lo,10]0,90] 25 13,5 | 1 | |
(6000+5004800) B2 1717 :
39 | B9
RAC 26030 RCB 31202 0,10]0,80 25 | 10 | | |
40 | RiO —
- RAB 1687 RC4 32102 — 0,1040,701 25 13 | | |
; ' (6000)
41 | m1t. _ —
RAB 26337 | RCB 17208 0,1010,90{ 25 | 15 | | |
- (600+3000b) BRA 1726
42 | r12 '
Ovig. _pplyen.
] [ 1 | [ 1
RAC 17003 RCA 39101 RBA 1501 0,301,901 25 | 13 | | 1
. (850) S 13-14 8 uter fdro' 13-—%1}&3}).}:&.
55 | a13 RBA 1610|7500 ronels B e Toaah
BAB 17413 RCA 20104 RBA 1501 10,20]0,80] 25 | 14 | | I
T {1400) —
| 56 | R14 RBA 1806
depr b1 e
, | G| G| Relas BCB 21103,GR
R5795 M [ Konike. n?qgr Roloq-sd}
py | E POR Nt e | 1522-&?2//0’
— T - ’;m' Tekniska dato
Ixis 5.0.99 &£0K Technical data //3)




[ Jugteringsuppeiiter ment__ dote
t ot w“
Riﬁs'{.w" Relérulle a |3 Kontoktfl.qrupper olkuts trych [Tillslag) Lindn (yutleq|Lindn |
———————————————————— r"" : — — — -i.-ﬂ_ -T--—*
R‘é: ch:c. Retay coil n spring sels [ mem | "] PR maA ird opérat, Wind.
RAB 16248 RCA 20124 0,10§0,70{ 25 | 17
24 2o 4 TR
57 | R15 - , |
REA 20309 | RCK 13307 i1 1 1 [ 1
(484544 13) Transforms tor ', Transformer
50 | Trv |L
RKG 1001 (200,7) [ | ] I 1 |
' Kondensator ! Condenser
5962 | C1,4 :
REG 1003 (100, F) [ [ J | ¥
Kondensator | Condenser
60 | ¢c2 '
RKA 1441 [(2uP+ 1P 1 P 1 1 1
0,25uP) Kondensator | Condenser
REKA 1446 |(2u,P40,25.P+ I N I N
0,25uF+0,25,F) Kondensator \  Condenser
63 | c5 \
RKV 2003 RES 3007 e 1t 1 1 1
| RBD 1004 Likriktare | Rectifier
64 | L !
RVNM 4005 RCA 10120 RBD 4110 111 I T
- (200) Karusellvil jare : Carosual
65 | To » 1109 I selecter
REK 40125 RCK 18301 N D
: (334334260) Transformator : Transformer
66,67 Tr ;
RCR 18247 I 1 1 1 ]
( 25B%25Db) Motstdnd | Resistance
30B | M1a,b :
RCR 18116 | | [ [ |
- {200v) Botstdnd | Resistance
— 1338 | M4 '
’Mv- n 1
RCR 18132 1 | | | {
(25b) Mo tstdnd | Resistance
384 |8 : :
RCR 18108 | L1 ] ]
M10a (50000) Motstand | Resistande
57C lm 5¢ i X
RCR 18271 | I N A I
(2000+100b) Motstand | Resistance
414 | M11a, D :
arhy U | Retasts | aca 21103,GR i
(-]
R5795 \ i exiaz) i) ' .
A4 mor gt . 1522-8CH 2//0F
ol (9002 Dutem Neme) | Tekniska data R Ned
Xls I&‘/’ ﬂy Technical data ' 2(3)




; [ 4 Justeringsuppeifter  Adjustmert dota |
Cirtfei” | Relirutle n |2 Kortodfiqrupperpu ssopi e ;.@Q Lindn o Lindn
Roc_la y N.:,c‘ Relay coil n |} spring selts | o é':."::':3."" e O:Ad s '2':%‘ Wind.
RCR 18323 1
5001+ 900%+900D) Mots tdnd 1 Resistance
41C j 14 . | |
RCR 18325 I D . L T 1
! 3100b4-100b4100b) Motsténd , Resistanee
558 | x13a—of H
B RCR 18320 ) I ] | I
(150014 100b4-100b) ‘Mo tat4nd | Resistance
56B | M14a-d 1
ROR 182143 | A N N
(50b4250) Motstdnd | Resistanes
574 | M15a, 0 :
L1 | | |
[ 1] [ 1 [ [
| [ 11 |
L 11 | [ 1
| | | | { |
| | i1
| I | | ||
T i S A .
| [ L1 L1
i1 ] 1 1
Tesbtier
spr. o il
Rsn;gs g’;} 5"_; Reldsats | BCB 22103,6R '
s M Kentr. [Normyr. Relay set Nr
AY oo S 1522-8C8 2/03
' Sod 7, 8Ele Ostem o) Tekniska data — m—
rireefr Xl S.449 S | Technical data 303)
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4 usterinasuppgifter dete
& N
Rl.\l}tl.l:clﬁ'c‘ Relarulle n :Koni aktfl.qrupperipoik s gk [Tils l.mdc_h
————————————— — — — e s, f — ma,-— .
RO < | ety coil 0|8 Kontokpringses e oA R s v 47gt Wind.
ABL 1104 ,
Kontrollist Test strip
16
RAC 28960 RCA 28210 ﬁ;‘ 1805  10,10[1,1 [ 25 [ 55 [ 1 | 1
(106+750) 1834 |
30 | oLt . " 1803
REA 20228 RCK 14210 ___RBD 1002 | | I ] |
(95+95) Induktionespole : Induction coil
31 | Dri RBD 1002 !
1 | | i 1 L
~ RAC 38440 | RCA 28385 RBA 1807 [0,10]0,90] 25 [716 | 2 | |
(4,4+21+30b) ABE 1201
32 | o1 ' RBA 1803
| RAB 4842 RCB 28403 RBA 1822 0,19 1;9 l 25 J119 1_2( ]
| (1000+1806+2000b+ iELER -/ 41744 iz ?3/ HIEE perate
33 | cL4 | 5000b) " 1804 :/mf p /r.n/
RAD 281082] Rca 20278 RBA 1814 0,20]1,0 l 25 l 4QT 1] ]
{ 300+300) " 1822 @
34 | cLs " 1802
RAB 38763 RCA 20326 RBA 1803 0,2010,801 25 [ 39 [ 1T | |
(500+500+150b) n 1803
35 | c16 . 1803
M3 4871 RCA 20426 BMA 1822 10,20(1,0 |25 |56 | 1 | |
{300+400+2000b+ 18
36 | cL7 2000Db) " 1803
RAB 38748 RCA 203054 RBA 18%2 0,10]0,90] 25 [ 39 | ] |
—~ , (1004100054 360b) 1205
37 | c18 " 1805 ,
RAB 281083 RCA 202281 RBA 1;;" 0,20]0,80] 25 | 6} | 11
w1 1-2 % 21-23 to op.at
— (70+50b) 3o dond"nen o3 " i2irat for Jou
P B R ‘ " 1814 Tér 30mA 'but not for 3ou
RAB 18467 RCA 20135 RBA 1804 0,20 0,80] 25 | 98 I 1 T
: (25) ' 1804
39 | cLie ' " 1805 '
RAB 270675| RCA 43219 ___RBA 1501 0,1510,60[ 20 | 29 |2 | |
{100+100) m—
40 o | . " 1501
RAD 18083 RCA 21102 RBA 1507 0,100,701 25 [ 33 | | |
: = 9501 _
Erditier (100) —=
41 | cri2 " 1604
" Uppaj | ke | . . Triee
Rsngs M é'"/;j’ GH. Rc,liisots} BCB 3190,CR
Kontr. N:% i ,Rohqut
A4 POF gt , 22 - afa 3/ ’0
o TP — Tckmakc dato
Xks 4,849 Technical data /[ ¥)




Relder ete. i g Justeringsuppqiftar Adjustrment _ doto
Artikelnr Relarulle n A Kon‘tekiﬁ.qWRPe" Polk uls [Slogvidd Kf&‘_:&ﬁus;ﬂ Lindn. t,t&{% Lindn.
mmmmmmmmmmmmmmmmmmmmmmm 0 o AArmalContatl] anmetl uited | N T
R%fdges Nezﬁ Relay coil n |7 [Contoct spring sets %:iud “E‘ge jgfﬁ o,? Aﬁé‘ Wind. @ng%" Wind.
RAB 3882 RCA 21313 RBA 1705 0,20(0,70] 25 | 35
(300+§000b+600b) " 1603
42 | cL13 0 1705
" | | i | | |
RAB 281084 | RCB 17204 EBA 1806 0,1010,80] 25 | 37 | | |
(300+1000Db) 1805
55 | Bh14 , " 1908
REA 20109 | BCB 13113 N |
(195) Indukticnsspo&e: Induction coil
56 | Dr2 . ;
RAB 281495| RCB 17230 RBA 2902 g{g[/g 1/25 | i??/‘?fz l ffiz{l }
, ] v gl SIUEEr S o
{30047000) 1847 £ér .20?4 3/4;2?/,/ ‘ 1/0/’20/:;;}0 ﬁa?i’a ;;/@
57 CL16 " 1803 innap R5-26 Afyx"e/’ I/‘/ﬂ/" 25-26.
Tudsdess £, - f6p & fon?
RAC 28662 RCA 29222 RBA 1806 0,30] 1,0 | 20-2% 6§“f f
$§ .
{ 300+300) 1607
58, | CL17 w1814
RAC 28663 RCA 29222 RBA 1814 0,20[ 1,1 25 49| 1 | |
( 300+300) N 1818
59 | CL18 " 1803
RAB 380188 RCB 17318 RBA 1803 0,10[C,80] 25| 42 | | |
(3004 1000b+100b) n_1105
606 CL19 1044
RAB 280842  RCA 202058 RBA 1843 0,20[0,90 25 58] 1 | |
(140+450) 1603
61 | CcL20 " 1805
RAB 380189  RCA 28313 RBA 1558 0,10[ 0,60 20| 5 | 1 | |
(36004 300+5000) " 1938 32-33 sluter  [32-33 to operate
62 | cr21 "o 1585 férst g&t first
RAB 38708 RCA 20373 RBA 1835 0,10[0,90 25] 491 1 | |
(400+40049001) 1802
1%l 63| cnez "oo1812
qum. upplyen.
RAB 37575 RCA 203485 RBA_ 1505 0,10[0,70 25| 9 | | |
(1125410000b+100%) e
64 | cr23 " 1604 .
RAC 28961 RCA 20228 RBA 1765 0,10[¥,7 | 25| 13| | |
"4713
{1000+ 1000%)
65 | CL24 " 1803
RAB 270553 RCB 17219 RBA 1505 0,10[ 0,79 25| 35] l |
T {100+1000b) R
66 | €125 w1603
Repr Uppaj | ¥or g
RS?SB £ [ N AN A Relasats BCE 3190,CR
(g A Kentr. | Notmge. Q@l@g set
A por| T i522- 8683190
Godk. (T;.s0alle Dotum  Nomn ) ekniska data
Xis 4,549 ERU Technical data 2/4)




— € " Justeringsuppgift Adi tl ot dak
Q@té@v @%@o . g PaIrtar F) m?_ , a18
Artikelnr Relarulle o mg &Mﬁkﬂ.gmppe: Polk uts M%mgﬁ““ﬂj Lindn. mgicq Lindn]
Raelaus ete. 1 T T T T T Mo a d Armial€ontadl] aoorad] wWhied | NOR |
Relaus ste. | pelay coil 1 |2 [ontoct spring sels | et stroke] press, OPeret] Wind gpérat, wind.
RAB 27017 RCA 20210 RBA 1505 6,2010,70] 25 | 13
| (1000+50008) —=
67 | cL28 " 1603
| | ] l | |
RKV 1119 RKS 3161 m— | I NN NN NN S
; Likriktare i Rectifier
80 | Lt | : : o :
RKV 1506 RES 35X03 o NN TR AN S
o Likriktare | Rectifier
81 28,0 - :
| l l | | |
REG 1003 (100,F) I P l
Eondensator : Condenser
ge | ci _ !
REA 1446  |(2uF+0,25uF+ | | | | |
0,25,F+0,25F) Kondensator ! Cendenser
99 C2a=d !
REA 1440  |{2uFe2uP+0,25, P | | | f 5 |
@,25uF) Kondensa tor ! Cendenser
92 Cla=d| - ;
RCR 16301 I N L
(330%+130+2400) Motsaténd I Resistance
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