
.. . . 

. . ;. · 
. ·-· .· t*SCRiftIOS . . 

lWITCHIIQ SISTBNS.DmMllBft IEPAl1Ull! 

' �llAKGES 

PAIEL StSTotS , 

TRUNK CIRCUITS 
·PIUJI DISTRICT OR OFFICE MULTIPLI 

AND PRCJt FINAL MULTIPLB 
TO REPAIR DESK NO. 2 

ARRANGED AT 
atIGINATING END TO A SWITCHBOARD . 

LOCATED IN A DIFFERU'l' BUILD�NG.THAll . 
THE RIPAIR SIRVICE DESK 

D. - DISCRIPfIOI C1I CI&CUI! CIWIGIS 

8. CHAICIS II APPARATUS 'D.1 The uee or rel•J• 149CG and l?SCH la 
rated "Jill-. Dl•c•• to show realistic 

tatlng tor obeolaeoent apparatua. 
1.1 \ Supeneded S.paraeded Br 

Relay l49CO lalaf 149AR 
R�laJ 178CH llelaJ 178DT 

BIU TBLIPll<llB LAB<JIATcitIBS, UC. 

D.2 · The 'abo•• relap are added to Rote 105. 
lll otbe� beadings, no cbaftl•· 

Printed ln u. s. &. 
Page l 
l·Paae. 

l/l'J/SJ 

_) 

9249 l .· 
· ;"flcuff 

SERVICE 
FOR TllANSFF,R 

DIPT • lUO-C:IID-110-.12 

Jl( -r 

✓ -

j 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



I 

I 
I 

L 

< I 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



CIRCUIT DESCRIPTION 
$YSTE� DEVELOPMENT D�PAliTMENT 

PANEL SYSTEMS 

FROM DIST��g�K 
O�I���i�i �tuLTIPLE 

AND FROM FINAL MULTIPLE 
TO REPAIR SERVICE DESK NO. 2 

ARRANGED FOR T.RANSFER AT 
ORIGINATING END TO A SWITCHBOARD . 

LOCATED IN A DIFFERENT BUILDIOO THAtf 
THI;; REPAIR SERVICE DESK· 

CHANGES 
D. DESCRIPTION OF CIRCUIT CHANlES 

D.l Prior to this issue the 
Designation fonnerly read 

SERV OGT)". · 

All other headings, no change, 

BELL TELEPHONE LABORATORIE.1 , INC. 

DB.PT. 3330-CEM-RLL--AK 

Printed in u. s. A. 

CD.2136�..02 
· I:asue '·D 

ix · 1-n · 
Dwg. 10-D 

": 

Page 1 · · · 
, 1 Page 

i 

_..,-,-·-

Equipment 
"(REP 

'· 
\ 

_Append 
Issue 

-~1•"' ~-· 
. ·' .· 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



L downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



CIRCUIT DESCRIPTION 
SlSTEMS DEVELOPMENT DEPARTMENT 

CD-21364•02 
Issue 5-D 

Dwg. Issue 9·D 

PANEL SYSTEMS 
TRUNK CIRCUITS 

FROM DISTRICT OR OFFICE MULTIPLE 
AND FROM FINAL MULTIPLE 

TO REPAIR SERVIC E DESK NO. 2 
ARRANGED FOR TRANSFER AT 

ORIGINATING END TO A SWITCHBOARD 
LOCATED IN A DIFFERENT BUILDING THAN 

THE REPAIR SERVICE D�SK 

CHANGES 

A. CHANGED AND ADDED FUNCTIONS 

A.l · Provision is made for operation 
in Crossbar Offices. 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l A multiple of the T, R and S leads 
to the panel district or off ice 

selector, Fig. is added to connect 
to the T, R and leads of the cross­
bar secondary office multiple. 

D.2 Circuit notes 102 & 103 are changed 
to include reference to crossbar 

secondary office multiple. 

All other headings under Changes, 
no change.· 

1. PURPOSE OF CIRCUIT 

l.l This circuit is developed for use 
as a trunk circuit from district 

or office multiple and from final multi­
ple in panel office and from secondary 
office multiple in crossbar office to 
a repair service desk No. 2 ·and is ar­
ranged to transfer the trunk at the 
originating end to a switchboard. 

1.2 The circuit may be arranged to 
transfer trwiks from panel dis­

trict or office multiple and crossbar 
secondary office multiple only, or to 
transfer one trunk from panel district 
or office multiple and crossbar second­
ary office multiple and one line from. 
final multiple to the same trunk to the 
switchboard. 

2. WORKING LIMITS 

2.1 Maximum external circuit resist­
ance for relays (B) and (Bl) 

24V 
Relay (B) 
1715 ohms 

4gy . 
Relays (B) & (Bl) 

4650 Qhms 

Minim\.UD insulation resistance 
)0,000 ohms. 

). FUNC TIONS 

J.l Provides means for transferring 
the repair service trunks to a 

· switchboard. 

3.2 Supplies battery and ground for 
operating a signal at the repair 

service desk No. � or at the switch­
board when seized. 

).3 Provides a path for conversation. 

).4 When the trunk from the panel dis-
trict or office multiple and cross• 

bar secondary office multiple is not 
tr�nsferred, placesa busy potential on 
the trunk sleeve terminal if the trunk 
key at the desk is not in its normal 
position either before.the trunk is 
seized for a call or, if the trunk has 
beert seized, when the calling party 
disconnects. 

� 

).5 When used as a combination trans-
fer trunk, places a busy potential 

on the final multiple sleeve terminal 
when seized by a panel district or office 
selector, or by a crossbar secondary 
office, or places a busy potential on 
the panel district or office and cross­
bar secondary office multiple .sleeve 
terminals when seized by a final selec­
tor. 

).6 Trips machine ringing in the incom-
ing selector when the operator at. 

the switchboard answers a call through 
the final multiple. 

3. 7 Gives the repair clerk, or operator, 
a disconnect signal when the call­

ing subscriber disconnects on calls 
through the panel district or office 
multiple or crossbar office secondary 
multlple. 

).8 Provides means for preventing the 
release of the tran5fer relay dur­

ing the progress of a call. 
�. CONNECTING CIRCU�TS 

When this circuit is lfsted on a key 
·sheet, the connecting information thereon 
is to be followed. 
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4.01 Panel Office - Selector Circuit, 
'l'hree Wire - ES-240252. 

4.02 .Panel District Selector Circuit - . 
SD-21627-01, SD-21630-01. 

4.03 Incoming Trunk Circuit One-way · 

Automatic at Repair Service Desk 
No. 2 - SD-90036-01. 

4.0� Final Selector Multiple -
SD-21200-01. 

4.05 Office Link and Connector Circuit 
in Crossbar Office - SD-25033-01. 

4.06 Subscriber Line Circuit in Panel 
Office - SD-21712-01. 

4.07 Two-way Trunk Circuit � Sub­
scriber Line Circuit at Repair 

Service Desk No. 2 - SD-90615-01. 

Transfer and Make Busy Circuit -
SD-90209-01. 

Transfer and Make Busy Key Cir­
cuit - SD-90620-01. 

4.10 Repair Service Trunk Arranged for 
Transfer from Repair Service Desk 

No. 2 - SD-90451-01. 

4.11 Outgoing Trunk.Test Board Tedt 
and Make Busy Jack Circuit -

SD-96376-01. 

DESCRIPTION OF OPERATION 

S. TRUNK FROM PANEL DISTRICT OR OFFICE 
MULTIPLE AND CROSSBAR SECONDARY 
OFFICE MULTIPLE TO REPAIR SERVICE 
DESK NO. 2 (FIG. 1) 

5.1 Seizure 

When this circuit is seized, relay 
(A) operates. Seizure by a panel dis­
trict or office selector places busy 
potential on the "Sl" lead toward the 
crossbar office seGondary multiple 
seizure by a crossbar secondary o,f fice 
switch places b_usy potential on the "S" 
lead toward the panel district or of­
fice multiple . With relay (A) operated • 
battery and ground are connected thru 
the windings of relay (B) to· the out­

tip and ring conductors. Relay 
does not1 operate under this condi­

tion but a lamp is lighted at the re- · 

pair service desk as a signal that a 
call awaits attention. 

· 

S.2 Repair Clerk Answers 
The repair clerk answers the call 

by operating the trunk key which sub­

stitutes a low-resistan-0e ·bridge for 
the normal high resistance bridge. Thie 
reduction in resistance permits relay 
(B) to operate. Relay (B) in turn 

Page 2 

operates relay (C) . Relay (C) operated 
connects ground to the "S" lead of the 
panel selector multiple and to the "Sl• 
lead of the crossbar secondary office 
multiple. - This ground will be used 
later on disconnect to maintain a b\lsy 
condition on the sleeve terminal 1� the 
panel district or office multiple or . 
crossbar secondary office multiple u· ' 
the key at the repair desk is not re•. 
stored . The operation of the list.ening 
key also completes a circuit for the 
repair clerk to communicate with the 
calling party. 

S.3 Disconnection 

When the calling subscriber dh­
connect s, relay (A) releases and removes 
battery and ground from the outgoing tip 
and ring conductors which releases relay 
(B}. If the trunk key at the repa ir 
service desk is in it's normal position, 
relay (B) will remain released thua re­
leasing relay (C) which in turn rem9ves 
the ground from the sleeve multiple 
terminal and permits the trunk to be 
seized for a succeeding call. If the­
trunk key at the repair service desk 1$ 
not in the nonnal position when d iacon• 
nection by the calling party occurs. 
relay (B) is reoperated by the battery 
and ground which is supplied by the. in• 
coming trunk circuit immediately after 
relay (A) has released. Because of a 
delay which is introduced by relay 
eration in the incoming trunk 
at the repair service desk under thi� 
condition, the battery and ground is 
not supplied simultaneously with the · 
release of the (A) rela y and the�efore 
relay (B) will release momentarily. 
Hence, in order t.o prevent resei zure . 
of this circµit when disconnection OC• 
curs and the trunk key at the repair 
service desk is not normal, relay (C) 
remains operated momentarily. It 1a 
sufficiently slow release to permit the 
trunk relays at the desk to function 
and supply battery and ground to the · . . 
circuit for relay (B). 

(B) reoperated the n hold' reia. y 
operat ed. Thus the trunk is guarded 

against reseizure by a su cceeding call. 
5.4 Trunk Key at Repair Service Dest 

Operated When Trunk is I dle · 

If the trunk key at the desk is 
operated when the trunk is idle . the 
incoming trunk circuit at the desk tune• 
tions to supply battery and ground t.o 
the trunk thus relay (B) which 
in turn operates relay and causes 
the sleeve terminal to be made buay so 
that the tr�nk will not be seized. Aa 
long as the trunk key at the desk re­
mains in an off-normal the 
sleeve multiple is made busy. 
.When the trunk key is restored to nor­
mal, battery and ground will be remove� 
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from th�· trunk and relays (B) and.(C) 
will then .·release. 

6.· TRUNK FROM PANEL DISTRICT OR OFFICE 
MULTIPLEiAND CROSSBAR SECONDARY 
OFFICK MULTIPL TRANSJt'ERRED 'l'O · 

· SWITCHBOARD (F:tG. ;l AN!J FIG• ; 2) 
·When the repair service desk is.not 

attended, relay (TT) is o per ated thru 
the medium of the transfer and make busy 
circuit o r transfe r and make busy key 
circuit. With relay (TT) operated, calls 
tor repair service are transferred to a 
position of a switchboard. The circuit 
functions as outlined above in para graph 
5 with the exception that no.busy poten­
tial is placed on the sleeve multiple 
terminal if the operator should fail to 
disconnect at the conclusion o( a call. 
A secondary winding on relay (TT) is 

to hold the relay o perated as 
as the trans fe r red trunk is involved 

in a connection even' though the circuit 
thru the primary winding is o pened to 
restore the trunk to regular se rv ice. 

7. COMBINATION TRANSFER TRUNK FROM 
PANEL DISTRICT OR AND FINAL 
MULTIPLES (FIGS. l, 2 3) . 

7.1 Trun k Seized by District or Office 
Selector 

With the (TT) and (TTl) relays 
operated thru the medium of the trans­

. fer and make busy circuit or transfer 
and make busy key circuit , the ground 

. potential placed on· the "S" lead of the 
trunk by the panel district or offi ce 
selector or on the "Sl" lead by the 
crossbar office link and connector cir­
cuit causes relays (DS) and (DSl) to 
ope rate. Seizure by either th e panel 
district or office selector or cro ssbar 
secondary office switch places busy 
potential on both the "S" and "Sl" leads 
as described in paragraph 5.1. Relay 
(DSl) locks to the trunk sleeve, opens 
the start circuit for calls originated 
thru the final and puts a busy poten­
tial on the sleeve terminal in the final 
multiple. This . cau se·s ( FS·) to 
operate but with relay already 
operated,_ the operation of relay (FS) 
has no reaction to re lease relay 
(DS). When relay ope rate s as de­
s cribed in P?ragraph 5.1, bat ter y and 
ground are connected thru the windings 
of relay (B) to the outgoing tip and 
ring conductors. R ela y (B) d oes not 
operate at this time but a lamp . is 
lighted at the switchboard as a signal 
that a call awaits atte n ti on. When the 

answers the c all by inserting 
plug of a c'ord circuit into the · 

trunk answering jack, a low-resistance 
bridge is substituted for·the normal 
high resistance ·bridge. This reduction 
in resistance relay (B) to oper­
ate. Relay in turn op�rate� relay 

( c). When the subscriber dis­
connects at the end of conversation 
and the di s trict advances, relay (A) 
releases arid remove s battery and ground·L, 
from t he trunk conductors extending to 
the switchboard. This causes relay (B) 

'to release and al so gives a disconnect 
signal to the operator. Relay (C) re­
leases . follOwihg the rele ase ot relay · 

(Bl and removes ground from the sleeve 
terminal in the panel district or office 
mu ltiple and crossbar se condary office 
multiple. 

7.2 Trunk Seized by Final Selecto r 

When the transfer trunk is seized 
by a final selector, relay (FS) opera.tea. 
With rel ay (FS) ope rated and relay (DSl) 
normal a bu sy potential is placed on 
the sleeve terminals of the district 
or office multiple and crossbar second­
ary office multiple and a ci rcuit is 
closed for operating relay (D). Relay 
(D) locks under control of relay (T) 
and operates relay (TR). Relay (TR) 
in turn operates relay (E). Relay (E) 
operated extends the battery and ground 
thru the windings of relay (Bl) to the 

tip and ri ng conductors. Re­
lay does not operate ·thru the nor­
mal high resistance bridge in the trunk 
circuit incoming to the switchboard but 
a lamp is lighted at the switchboard 
as a signal that a call awaits atten­
tion. The operator answers the call· 
by inserting the plug of a cord ci rcuit 
into the trunk jack. This results in 
the substitution of a low resistance 
bridge, for the normal high resi stance 
bridge across the trunk circuit. Relay 
(Bl) operates under this condition, in 
turn operating relay (F) which holds 
under control of th e supervisory relay 
(G} • .  Relay (F) operated bridges relay . 
(T) and resistance (B) across the origi­
nating end of the trunk to trip the 
machine ringing in the incoming selecton 
When :dnging is tripped and the incoming 
sel ector is advanced to the talking 
position rela� (T) operates, rel easin g 
relay (D} . With relay (D) released, 
the operating ci rcuit of relay (TR) is 
opened. Relay (TR) is slow to release 
to allow time for the tripping relay in 
the incoming selector to function. With 
relay (TR} released, relay (T) and re­
sist anc e (B) are disconnected from 
across the tip and ring conductors. 
Relay (E) now is hel d operated thru a 
front contact of relay (F) . The re- · 

lease of relay (TR) also closes a cir­
cuit for operating relay (CT) which 
}ocks to thrti the front contact 
of re la y With r elay (CT} oper­
ated the conversational is com­
pleted and relay (G) is across 
the_ \iip and ring conductors at the in­
coming end. Relay (G) operates in this 

.circuit holds relay (E) and releases 
relay (F). When the operator withdraws · 
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the plug of the co1·d circuit trOll the 
· trunk a.t the end of conyersat ion 
relay rdeases. The release ot 
relay . .  disconnects both relays• (0) 
and (Bl) from the trunk. Relay (FS) 

· releases when the final selector re-
stores to normal, in tuni releasing 
relay (CT) afld removing busy potential 
from the sleeve of the trunk in the 
panel district or office multiple, or 

BELL TELEPHONE LABORATORIES, INC. 

DEPT. 3340-JLB-FAK-BM 

Page 4 
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crossbar· secondary office multiple. · 

It will be noted that with relay. (E) 
operated the (TTl) relay h held oper•. 
ated. This provision is made to pre­
vent the release of relay (TTl) while 
the transferred trunk is involved in a 
connection and thereby a.con­
yersation even though the oper­
ating circuit is opened to restore the 
trunk to regular service. 
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