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SECTION 240-107-101

CONTENTS PAGE ordinarily used t o i n d icate changes have been
omitted.

4. Central Office Trunk Circuit for Use with
No. 5 Crossbar Central Office 1.02 Trunks are used to carry calls between the

No. 101 ESS and other connecting systems.
5. Central Office Trunk Circuit for Use with These trunks form the interface between the

Step-by-Step or Panel Central Office 12 electronic system and the electromechanical system.
By using various combinations of these trunks at

6. Central Office Trunk Circuit for Use with the control unit and the switch unit, i t is possible
No. 1 Crossbar or No. 5 Crossbar Central to satisfy all standard trunking arrangements except
Office Option V 15 ringdown tie trunks. Fig. 1 shows a typical central

office trunk connection between the electronic and
7. Central Office Trunk Circuit for Use with electromechanical systems.

No. 1 Crossbar or No. 5 Crossbar Central
Office Option 5 17 1.03 Some of the trunk circuits are arranged for

either 2- or 4-wire operation to the switch
8. One-Way Direct Inward Dialing Trunk Circuit unit. F i g . 2 shows a block diagram of a t ypical

19 2- and 4-wire operation to the switch unit. A l l o f
the trunks that are arranged for 4-wire operation

9. 2 -Way Direct Inward Dialing Trunk Circuit to the switch unit have been designed to meet or
20 better via net loss (VNL) requirements. T andem

switching may also be required. F o r c o mplete
10. One-Way Direct Inward Dialing Trunk Circuit trunking arrangements, refer to SD-1H080-01.

for Use with Step-by-Step Central Office
23 22 TYP E S OF TRUNKS

11. 2-Way Automatic Tie Trunk Circuit — High-Low A. Control Unit Trunk Circuits
Loop Supervlslon 25

2.01 Th e control unit has available central office
12. 2 -Way D ia l Repeating Tie Trunk Circuit (CO), tie intercept, WATS, CCSA, and

Detail 27 foreign exchange (FX) trunks. The central office
trunks include the 1- or 2-way direct inward dialing

13. 2 -Way Automatic Tie Trunk Circuit — E and trunk circuit and the central office trunk circuit
M Lead Signaling 30 which can provide direct access DID from No. 1

or No. 5 crossbar central offices to No. 101 ESS
14. 2 -Way Tie Trunk Circuit for Use with Dial systems having three or more program stores per

PBX or No. 5 Crossbar Office 31 call processor. The tie trunks include the automatic
tie trunk circuit (loop signaling), the automatic tie

15. 2 -Way Tie Trunk Circuit Incoming Automatic, t runk circuit (E and M l ead signaling), and the
Outgoing Automatic, or Dial Repeating E 2-way dial repeating tie trunk.
and M Lead Supervision 35

2.02 Ce ntral o f f i ce t runk c i rcuits p rovide the
16. Foreign Exchange Trunk Circuit 37 means for interconnecting the No. 101 ESS

and all types of central offices. The t runk circuit
17. Code Call 'Trunk Circuit 38 repeats, on a 10 pulse per second dial pulse basis,

calls originated from a switch unit. I f t h e system
has DADID i t w i l l n o t b e n ecessary to p u lse

1. G ENERAL individual numbers but the complete number can
be transferred from the central office. If the

1.01 This section is reissued to include changes system does not provide DID, all incoming calls to
and additions in the trunks used to interconnect the trunk are routed to the attendant.

the No. 101 Electronic Switching System (ESS)
and the different types of central offices. S ince 2.03 Di r ect i nward d ialing (DID) t runk c i rcuits
this reissue covers a general revision, arrows provide the means for interconnecting the
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ISS 2, SECTION 240-107-101

No. 101 ESS and a crossbar tandem office, a No. 5 B. Switch Unit Trunk Circuits
crossbar office which is a r ranged for l i ne l i nk
pulsing, or a step-by-step office. C a lls on these 2.09 Fo ur d i f ferent types of t r unk c i rcuits are
trunk circuits are directed to the dialed switch available at the 1A switch unit: t he central
unit station. I f a 2-way DID trunk circuit is used, office trunk circuit, the DID or direct inward dialing
outgoing calls may be placed in the same way as trunk circuit, the i d le t e rminated t runk c i rcuit,
for a central office trunk. and a tie trunk circuit incorporating pad control

which may be used for tandem switching. T h ree
2.04 Th e foreign exchange trunk circuit provides different types of trunk circuits are available at a

a means for interconnecting the No. 101 ESS 2A, 3A, or 4A switch unit : a t r unk c i rcuit used
and a central o f f ice which is r emote f rom t he for central office or tie trunks when idle circuit
control unit. This trunk circuit repeats, on a 10 termination is not r equired, a g ain t r unk used
pulse per second dial pulse basis, calls originated when 2 dB of gain and idle circuit termination is
from a switch unit station. A l l i ncoming calls on desired, and a switched gain trunk used for t he
this trunk are routed to the attendant. trunks that may be tandem switched. (This circuit,

in effect, provides pad control and does not require
2.05 Th e 2-way automatic tie trunk (loop signaling) pad control at t h e control un i t. ) These t r unk

provides a means of interconnecting the No. circuits are mainly composed of electronic devices
101 ESS and a distant PBX. It is d esigned for since they are located within the No. 101 ESS and
use over relatively short distances. A l l i ncoming are not interface circuits. The trunk circuits are
c alls on t h is t r unk c i rcuit are handled by t h e used to connect the control unit trunk circuits to
attendant. the electronic switching network of the switch unit.

A 4-wire trunk adapter circuit is also available at
2.06 Th e 2 -way automatic t ie t runk (E a nd M the switch unit. T h is circuit provides an applique

l ead s ignal ing) p r o v ides a m ea n s o f between the control unit and the switch unit when
interconnecting the No. 101 ESS and a d i stant 4-wire operation to the switch unit is used (Fig. 2B).
PBX when a carrier facility is required due to a All switch unit trunks are 2-wire, and switching is
relatively long distance between the two systems. done on a 2-wire basis. R e fer t o SD-1H080 for
This trunk circuit has provision for ei ther 2- or information on the connection of the switch unit
4-wire transmission from the carrier facility to the trunks to the control unit trunks under specific
switch unit. Al l incoming calls on this trunk circuit conditions, and for the various applications of the
are handled by the attendant. Outgoing, the trunk control unit and switch unit trunk circuits.
may be arranged to be dial repeating or automatic.

2.07 Th e 2 - w ay d i a l r e peating t ie t r u nk i s u s e d 3. T RUNK CONNECTOR CIRCUIT
to interconnect a tie t runk at the No. 101

ESS and a tie t runk at a d istant PBX, which is 3.01 Th e t r unk connector circuit (Fig. 3) is the
arranged to provide inward and outward dialing connecting link between the program control,
with E and M lead supervision. This trunk circuit data control, sender control, and the trunk circuits.
is also used to interconnect the No. 101 ESS with This circuit translates a 12-bit address from either
a No. 5 crossbar office arranged for CCSA service. the program control or data control into one out
This trunk circuit converts the incoming supervisory of up to 32 t r unk sectors, one out o f 56 t r unk
signals to loop supervision for the switch unit , circuits per trunk sector, and seize or release
and converts the outgoing supervision to E a nd information. The t runk connector is composed of
M lead supervision. three basic circuits: a t r a nslator, a d istr ibution

circuit, and a t iming circuit.

2.08 A m ea ns f o r in c reasing the i n te rd igital 3.02 Th e function of the translator is to translate
interval on dial repeating tie l ine calls that the 12-bit address from the program or data

may be tandem switched through register controlled control into three 1/n outputs upon request from
systems such as the No. 5 crossbar or No. 101 ESS either the program or sender control. The outputs
is available. This feature will apply to all dial-repeating are used to seize or release any one of a number

tie line calls originated at a switch unit requiring of trunk circuits. T h e 1/n t ranslation is derived
this feature. from the sw i tch uni t o r t r u n k s ector number
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SECTION 240-107-101

translator, the trunk group translator, and the in the state of the trunk circuit. The trunk is
trunk number translator (Fig. 3). now in the talking condition.

3.03 The distribution circuit consists of the 46 4.05 I f t h e No . 101 ESS disconnects first, the
output leads from the three translators that change in the station scan point, caused by

go to the trunk equipment locations. These outputs the on-hook condition, is detected by the scanner.
drive the t runk c ircuit logic gates in the t r unk The program control circuit sends a release signal
circuits to obtain final translation. from the trunk connector which opens the T and

R loop to the central off ice. W h en the central
3.04 Th e t i m ing c i rcuit i s u s ed to i n t e r leave office recognizes the open loop as a d i sconnect

requests from the program control and the s ignal, i t r e leases the l inkage it has set up f o r
sender control. The sender control works on an the talking condition. The T l ead is opened and
8-microsecond cycle, and the program control works the R and LS leads go to battery, causing on-hook
on a 4-microsecond cycle. supervision to be extended to the switch unit. The

switch unit sends a message to the control unit
that the trunk is idle. S low release of the trunk

4. C ENTRAL OFFICE TRUNKS circuit relays prevents premature reseizure of the
trunk circuit.

A. 2 -Way Central OHice Trunk Circuit (SD-lH041,
A and M Only Replaced by SD-1H077) 4.06 If the called party disconnects first, the

central office times for about 25 seconds
4.01 Wh en an outgoing call is originated at the before presenting a disconnect signal to the No.

switch unit, a message is sent to the control 1 01 ESS trunk c i rcuit . At t he e n d o f t h e 2 5
unit which causes the trunk connector to send a seconds, the No. 101 ESS trunk will be released
seize pulse to the trunk circuit (see Fig. 4), causing regardless of the action of the No. 101 ESS station.
ground to be extended to the trunk ring (R) lead, However, if the No. 101 ESS goes on-hook before
then to the No. 5 crossbar central office. the 25-second time-out occurs, the circuit release

is the same as if the No. 101 ESS had disconnected
4.02 Wh en t he c entral o f f ice has a t tached an f irst. The t r u n k i s t h en r e turned to an idle

originating register to the t runk, a ground condition.
is placed on the t runk T l ead, causing off-hook
supervision to be extended on Tl and Rl leads to 4.07 Wh en a c a l l comes into the No. 101 ESS
the switch unit. from the central office, the central office

makes the trunk busy by put t ing ground on the
4.03 Of f -hook supervision on Tl and Rl l eads is LS lead. The central office seizes the trunk by

recognized by the switch unit as a change placing ground on the T s ide of the loop, which
in the scan point . T h e sw i tch uni t scanner detects causes off-hook supervision to be extended to the
this change and transmits this information to the switch unit. This causes a change in the scan
control unit. The calling party immediately receives point which is detected by the switch unit, which
second dial tone from the control unit digit receiver sends an off-hook message to the control unit. The
and can begin to dial. The dialed digits are stored control unit then sends a return message to the
and forwarded in the data and digit store and then switch unit to connect this trunk to the attendant.
outpulsed by the sender via the trunk connector. When the attendant goes off-hook, a seize pulse
The T and R loop is opened and closed, thereby is sent to the t runk circuit logic, closing the loop
transmitting dial pulse make and break signals to to the central office for charging purposes. The
the central office at a rate of 10 pps. trunk is now in a talking condition.

4.04 Af t e r d ialing is completed, the central office 4.08 The disconnect from a call which originated
must release the l inkage used for d ialing at the central office is essentially the same

and establish linkage between the calling and called as previously described.
party. Dur ing this operation, the trunk T, R, and
LS leads will be opened momentarily at the central 4.09 Th e previously described operations are also
office, causing momentary release and reoperation indicated in the conventional sequence charts
of some trunk circuit relays, but there is no change shown in Fig. 1. T h is diagram additionally shows
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CENTRAL OFFICE TRUNK CIRCUIT
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Fig. 4 — Central Office Trunk Circuit for Use with No. 5 Crossbar Central Office

some of the switch unit and central office details the R lead to operate the line relay in the subscriber
associated with a typical trunk circuit. l ine circuit and start the l ine f inder hunting for

the line. T h e connector multiple is disconnected
8 . C e n t ra l O f f ice T runk C i rcuit fo r U s e w it h from the subscriber line circuit, and ground is

Step-by-Step or Panel Central Office (SO-1H074) connected to the connector multiple sleeve. T h i s
action makes the connector appearances busy to

4.10 Th e central o f f ice t r unk c i rcuit ( F ig . 5) incoming calls.
provides 2-way central office service from a

No. 101 ESS to a step-by-step or panel central 4.12 W hen the l ine f inder f inds the line, a f i rst
office. Originating calls from a No. 101 ESS station selector is seized and ground is returned on
are dial pulsed to the connecting central of f ice, the S and T leads. D ial tone is also returned but
and incoming calls are routed to the switch unit is ignored by the No. 101 ESS. T h e S r e lay is
attendant. Protection against double seizure is also operated from the ground on the sleeve lead. The
provided. T relay operates from the ground on the T lead

and extends off-hook supervision to the scan point
4 .11 A f te r a N o . 101 ESS station dials 9, t he at the switch unit.

control unit selects an idle trunk and sends
a seize pulse th rough the t r un k c onnector c i rcui t 4.13 The scan point change at the switch unit is
and the t r unk l ogic c i rcuits, causing the operat ion transmitted to the control unit. Second dial
of the SZ relay. The SZ relay places ground on tone is given immediately to the station directly
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Fig. 5 — Central Office Trunk Circuit for Use with Step-by-Step or Panel Central Office

from the control unit as an indication that dialing operation with a step-by-step office. The difference
may proceed. Dial pulses through the control unit is that a resistor network is used to indicate a
and the trunk logic circuit wil l cause the SZ relay busy condition to f inal selectors that at tempt to
to release and operate. The SZ relay will open terminate to t h is l ine. Gr o und on the T l e ad,
and close the loop to the central off ice, thereby which initiates second dial tone to the No. 101 ESS
transmitting dial pulses to the central of f ice at station, is returned from the subscriber-sender.
the rate of 10 pulses per second.

4.14 The operation of this t runk circuit w ith a 4.15 W hen dialing is completed in a step-by-step
panel central office is almost identical to its or panel central of f ice, the No. 101 ESS
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station will hear audible ring or busy-back depending C. Central Office Trunk Circuit for Use with No. 1
on the condition of the called line. Crossbar or No. 5 C rossbar Central Office for

Control Unit, Including Direct Access Direct Inward
Dialing (DADID) (SD-1H077)

4.16 If a No. 101 ESS station disconnects first,
a release pulse wil l be sent t h rough the 4.22 This central office trunk circuit provides

trunk connector and the trunk logic circuit releasing 2-way central office service from a No. 101
the SZ relay. R e lease of the SZ relay opens the ESS to a No. 1 crossbar or No. 5 crossbar central
l oop to the central o f f ice. Th i s o pen w i l l b e office. Originating calls from the No. 101 ESS are
recognized by the central office as a disconnect d ial pulsed to the connecting central off ice. A n
signal, and the central office equipment will return incoming call wil l be routed to the No. 101 ESS
to normal. attendant (Fig. 6) or to the station if the trunk is

operating in association with direct access DID from
a No. 1 or No. 5 crossbar office (Fig. 7).

4.17 The idle state of the sleeve lead is extended
to the switch unit scan point, and the control 4.23 Fo r a n o u tgoing call f rom a N o. 101 ESS

unit wil l mark the t r unk id le . S l ow r e lease of to a No. 1 or No. 5 crossbar (Fig. 6 or 7),
the SP relay prevents premature reseizure by the a seize pulse is sent through the trunk connector
central office. circuit and the t r unk l ogic c ircuit . Th i s p u lse

operates the SZ relay, which places ground on the
R lead to operate the central of f ice l ine relay,

4.18 W hen the central of f ice disconnects f irst, causing a dial pulse register to be connected to
the sequence is identical to that described the line.

for a No. 101 ESS station, except that the release
pulse occurs after the release of the T relay. The 4.24 A s u bscriber sender for No. 1 crossbar or
slow-release SP relay protects against seizure by an originating register for No. 5 crossbar is
the No. 101 ESS by isolating the ground on the connected to the t runk. G r ound on the S and T
R lead during disconnect. leads is extended as loop closure to the switch

unit to indicate that a dial pulse register is attached
to the trunk. The switch unit sends the off-hook

4.19 W hen a step-by-step or panel central office message to the control unit.
originates a call to the No. 101 ESS via this

trunk, the central office will seize the trunk and
place ground on the LS lead. Ground on the sleeve 4.25 S ec ond d i a l t o n e i s giv e n im m e d iately t o
will operate the S relay. the calling party indicating that dialing can

proceed. The sender control sends seize and release
pulses to the SZ relay corresponding to the dial

4.20 Superimposed 20-cps ringing voltage is now pulses. The loop to the central of f ice is opened
applied to the t runk . G r o und on the t i p and closed by the SZ r e lay, t r ansmitting pulse

lead operates the T relay to close the loop to the signals to the central office dial pulse register. The
s witch unit and par t ially c lose the loop to t h e central off ice wil l t hen complete the call . The
central office. calling party w i l l h ear t h e a ppropriate s ignals

returned by the central office.

4.21 The loop closure is detected by the switch
unit and messages are sent between the 4 .26 I f t h e N o . 101 ESS d isconnects f i rst , a

switch u n i t a n d t he con t r o l un i t ale r t i n g t he release signal is sent t h rough the t r unk
attendant of an incoming call. Ringback is returned connector and the trunk logic circuit. This signal
to the calling party by the CO. When the attendant r eleases the SZ re lay, opening the loop to t h e
answers, a seize pulse is sent through the trunk central office, and releases the central office
connector and the trunk logic circuit operating the equipment. The idle state of the S lead is extended
SZ relay. O p eration of the SZ relay closes the to the switch unit scan point; the control unit then
loop to the central office which tr ips r inging and marks the trunk idle. Slow release of the SP relay
places the trunk in a talking condition. prevents premature reseizure by the central office.
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4.27 Wh e n a d i s t a nt s t a t ion d isconnects f i r s t , a 4.31 Th is t runk may be tested from the master
time-out feature in the central off ice goes test frame (M~TF) of a No. 5 crossbar office.

into effect. If the No. 101 ESS party disconnects The trunk is made busy and seized by the MTF.
during t h i s t i me-out cycle, t h e N o . 101 E SS Test calls to the sw i tch uni t are d i rected to a t es t
disconnects as described in 4.26. I f t h e t ime-out f acility r a ther t han an a t t endant o r s t a t ion . T he
is completed, the central office returns the T lead No. 5 crossbar test circuit is considered the
to open circuit and the R and S leads to battery. originating party. T h e cal l proceeds in the same
The open circuit state of the T l ead is extended way as a service call. When testing is completed,
to the switch unit , and the No. 101 ESS disconnects release of the make-busy ground causes the trunk
as described in 4.26. to return t o n o rmal .

4.28 Wh en a c a l l comes into the No. 101 ESS
office without d i rect access DID (F ig. 6),

the trunk is made busy by a ground on the S lead 5. D IRECT INWARD DIALING TRUNKS
in the central of f ice. A do u b le-seize protection
circuit is provided by the V option, which is always A. One-Way Direct Inward Dialing Trunk Circuit
furnished. R inging power with ground on the T ( SD- I H043)
lead and negative battery on the R lead is applied
from the central off ice. T h e 20-cycle ringing is 5.01 Di r ect inward dialing without direct access
ignored, but the T and R potential is converted to (Fig. 8) is accomplished by means of a direct
l oop closure to the sw i tch un i t . inward dialing (DID) t runk c i rcuit. This trunk

circuit provides the means for interconnecting the
Vo. 101 ESS and a crossbar tandem office, or a

4.29 Cl osing the loop to the switch unit causes a No. 5 crossbar office arranged for line link pulsing.
data message (the off-hook scan point) to This is a o ne-way, incoming t runk c i rcuit t hat

be sent f rom t h e s w i tch uni t t o t h e c on t ro l un i t , permits the incoming call to connect directly to
which sends a data message back to the switch the switch unit station dialed.
unit a ler t ing t h e a t t endant t o t h e i n coming ca l l .
Ringback indication to the calling party provided 5.02 Th e t r u nk c i rcuit is seized by the connecting
by the CO. The attendant goes off-hook and a seize office, completing a dc path between the
signal is sent to the t runk logic circuit, operating T and ring R leads. T h is causes the A relay to
the SZ relay. The operated SZ relay closes the operate and extend the off-hook to the switch unit.
loop to the central office, trips the central office The switch unit recognizes this change in scan point
ringing, and completes the transmission path. a nd in forms t h e c o n t ro l u n i t . The control unit

directs the connection of this trunk to a digit trunk
at the switch unit and the digit t runk to a d ig i t

4.30 Th e op e ra t ion of t h i s t r u nk w h en u sed f o r r eceiver a t t h e c o n t ro l u n i t . T he t r unk i s n o w
direct access DID (S option, Fig. 7), is similar ready to receive dial pulses, and a wink star t s ignal

to an i n w ard c a l l t o t he a ttendant, except t h a t (reverse battery on T and R leads for 200 milliseconds)
s ilent level r inging is applied and the t r unk i s is sent back t o t h e c onnecting o f f i ce. The wink
c onnected to the ca l led stat ion ra ther t han t o t h e start is accomplished in the following way: a seize
a ttendant . A lso do u b le s e ize p r o tect ion i s not s ignal sent t o t h e t r u n k c i r cui t l o g ic ac t ivates a
needed. The control unit obtains the called number monopulser, which causes the RV relay to operate
from the central office via the direct access and reverse T and R leads for 200 mil liseconds,
pretranslator circuit prior to seizure of the trunk after wh ich RV r e leases.
by the central office. The trunk circuit trips the

s ilent level r inging f rom the central office, and 5.03 Th e c onnecting office recognizes the wink
the switch unit applies ringing to the called station start signal and begins dialing, causing the
i f it is id le. T h e cal l ing stat ion wil l hear an audible o peration o f t h e A r el a y , which repeats the dial
signal, busy tone, ringback, or recorded announcement pulses to t h e s w i t ch u n i t . T he d i a l p u l ses are
i ndicating the condit ion of the called station. W h en converted into a pair of TOLCH-TONE~ frequencies
f rom th e 10 1 ES S t h e c a l led s t a t ion answers, a at the switch uni t d igi t t r u nk . T h e s e r ies of tones
seize pulse is sent to the trunk circuit to return are received and counted by t h e d i g i t r e ceiver a t
answer supervision to the central o f f i ce. the control unit to determine the digit being dialed.
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DID TRUNK CIRCUIT
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MA I NTE NANCE
CENTER

Fig. 8 — One-Way Direct Inward Dialing Circuit

5.04 Wh en dialing is completed, the control unit The connecting office recognizes this as an on-hook
causes a second seize signal to be sent to signal and disconnects. The disconnect is extended

the trunk c ircuit logic. Th i s s ignal causes the by the A r e lay to the switch unit . T h e s w i tch
cut-through (CT) relay to operate and cut through unit informs the control unit , wh ich marks the
the T and R leads from the connecting office to trunk idle.
the switch unit. A message is sent to the switch
unit from the control unit, instructing the switch 5.07 I f th e c o nnecting off ice disconnects first,
unit to apply r i nging to t he d ialed station and the dc l oop t o t h e s w i t ch u n i t i s o p ened.
ringback tone to the ca l l ing subscriber. This causes a change in scan point. The switch

unit in forms the cont ro l u n i t o f t h e c h ange, and
5.05 W h e n t h e d i a led e x t ension goes o f f -hook, the control unit responds by sending a release

the switch unit scanner recognizes the change signal to the trunk circuit logic. This release signal
i n scan point s ta tus and i n forms the cont ro l un i t . causes the trunk to be made idle and ready to
The control unit responds by instructing the switch accept new calls.
unit to connect the dialed extension to the DID
t runk. T he c o n t ro l u n i t a l so sends a t h i r d s e ize B. 2 -Way Direct Inward Dialing Trunk Circuit for

pulse to t h e tr u n k c i r cui t l o g ic , which reverses Use with No. 5 Crossbar Offices (SD-1H073)
t he T and R l e ads to t h e connecting of f ice . T he
connecting office recognizes this reversal as an 5.08 Th is t r unk c i rcuit (Yig. 9) provides 2-way
o ff-hook s ignal , and t h e t r u n k i s in a t alk an d service, direct inward dialing (DID), and dial
charge condition. 9 outgoing central office service between a No. 101

ESS PBX and a No. 5 crossbar line l ink pulsing
5.06 If the No. 101 ESS subscriber disconnects (LLP) central office. The dial 9 and DID operations

first, the change in scan point is recognized are both similar to the operation of the CO and
b y the s w i tch u n i t s c anner and r e p or ted t o t h e DID trunk circuits used in this system. I n b o th
control unit. The control unit responds by sending cases, E and M lead supervision is used.
a release pulse to the t runk c ircuit logic, which
c auses the RV r e lay t o r e lease and r e turn t h e T 5.09 W he n on e o f t hes e 2 - w ay D ID t r unk s is
and R l e ads t o t h e c o nnecting o f f ice t o n o r m a l . used with a Vo. 101 ESS office, there will
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2-WAY DID CIRCUIT
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Fig. 9 — 2-Way Direct Inward Dialing Trunk Circuit

always be a line link location in the No. 5 crossbar battery to the M lead. The M relay in the t runk
central office. When a DID code for the No. 101 circuit operates and releases as the pulses are
ESS is dialed, the marker in the No. 5 crossbar applied to the M l ead and repeats them to t he
office selects an idle trunk to the switch unit and switch unit . Fr o m t h e s w i tch uni t t h e p u lses are
sends a seizure to the LLP line circuit associated transmitted to a digit receiver in the control unit.
with that trunk. This seizure supplies battery to
the M lead, operating the M r e lay in the t r unk
circuit, which extends the off-hook to the switch 5.11 When dial pulsing has been completed, the
unit. The switch unit sends an off-hook message control unit sends another seize pulse to
to the control un it , w h ich t hen establishes a the trunk. Th i s p u lse through the t runk input
connection between this trunk, a digit t runk, and and output logic circuits operates the CT r e lay
a digit receiver. and cuts through the transmission path from the

central office to the switch unit.
5.10 After 1/2 second, a seize pulse is sent from

the control unit to the trunk. The pulse is
applied to the trunk input and output logic circuits 5.12 Wh e n t he d ial ed e x t e n s ion answers, the
and causes the E relay to operate for 1/10 of a control unit sends another seize pulse through
second, grounding the E lead to the central office. the trunk connector. Th is pulse follows the same
The sender in the central of f ice recognizes this path through the t r unk i nput and output l ogic
wink (ground) as a start dial signal. The sender circuits and causes the E lead to be grounded as
dial pulses by a l ternately applying ground and an answer signal to the central office.
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5.13 I f an ex t en s ion d i a ls 9 , t h e co n t r o l u n i t for an outgoing call and by the distant end for an
gives the extension second dial tone, selects incoming call. I f t h is condition occurs, the control

an idle trunk circuit and sends a seize pulse. This unit wil l g ive preference to the incoming call by
pulse through the trunk connector and the t runk selecting another trunk for the outgoing call.
logic circuits operates the E relay, sending ground
on the E lead to the central office, which causes 5.19 Wh en an E-type repeater is used as a gain
the dial tone marker to connect the line circuit in device for this t runk c ircuit, a method of
the central office to an originating register. When enabling or disabling the repeater is provided via
the register is a t tached, the central o f f ice l ine a make contact on t h e C T r e l ay . Whe n th e
circuit places battery on the M lead, operating the transmission path is closed through, the CT relay
M relay in the trunk circuit. The operated M relay i s operated and the repeater is enabled. W h en
e xtends th e o f f - hook t o t h e sw i t c h u n i t , w h i c h the circuit is id le, the CT re lay is re leased and
sends an of f -hook signal to the cont ro l un i t . T he the repeater is disabled.
control unit then causes thc sender circuit to dial
pulse the number of the called party . A sp eed C. O ne-Way Direct inward Dialing Trunk Circuit for
calling number wil l be converted to the number Use with Step-by-Step Central Offices (SD-1H075)
of the called party.

5.20 Th is trunk circuit (Fig. 10) is used to provide
5.14 The sender generates dial pulses by sending one-way direct inward d ialing between a

a series of release and seize pulses to the step-by-step central office and a No. 101 ESS switch
trunk. The E and CT relays release and operate unit. Supervision from the selectors is converted

in response to these pulses. by the trunk circuit to loop supervision for the
switch unit.

5.15 Wh en d ialing is completed, a connection is
established by the central of f ice between 5.21 T h is t runk is designed to operate from two

the associated central off ice l ine circuit and the levels on the local and toll selectors in the
called party. central office. The te lephone number of the Vo.

101 ESS station determines the selector levels. If
5.16 If the central office end disconnects first at t he t runk i s c o nnected t o t h e f i f t h s e lector , t h e

the end of a c a l l , the central of f ice l ine two levels correspond to two hundreds groups of
circuit places ground on the M lead, releasing the numbers. If the trunk is connected to the fourth
M relay i n t h e t r u n k c i r cu it . T he tr u n k c i r cu i t selector, the two levels correspond to two thousands
l ogic wi l l c ause an o n -hook s ignal t o b e s en t t o groups of numbers.
the switch un i t . T he c o n t ro l u n i t r e cognizes the
o n-hook signal and s ends a r e l ease pu lse t o t h e 5.22 W hen a call is originated by a step-by-step
trunk. T h is pulse through the trunk logic circuit subscriber to the lower hundreds level of a
removes ground from the E lead and releases the No. 101 ESS switch unit, the loop is closed to the
l ine circuit in the central of f ice. T h e L L P l i ne trunk circuit, operating the Al relay. The operated
circuit restores to normal af ter a 3 /4-second t iming A l r e lay c loses the l oop t o t h e s w i tch u n i t , a n d

interval. t he swi tch u n i t s c anner w i l l i n f o r m t h e c o n t r o l
u nit o f t h e o f f - hook condit ion . T he c o n t ro l u n i t

5.17 W h e n a N o . 10 1 ESS extension disconnects establishes a connection between a d i g i t r e ceiver
first, the control uni t sends a r e lease pulse and the step-by-step trunk. The operated Al relay

to the t r u nk . T h i s p u lse t h rough the t r unk l og ic also operates the Bl relay.

c ircuit r e moves g r ound f r o m t h e E lea d , which
releases the LLP line circuit. When the line circuit 5.23 Operation of the Bl relay holds the selectors
d isconnects, ground is appl ied to t h e M le a d , operated and makes the trunk busy. I t a lso
releasing the M re lay . T h e r e leased M re lay sends cuts the tip and ring from the selector through to

an on-hook signal to the sw i tch uni t and the t r u nk the tip and r ing of t he t r unk, and applies + 12
returns to normal . volts to lead 26 indicating the lower hundreds (or

thousands) group digit o f t h e d ialed number to
5.18 Thi s t r u n k c i r c u it h as b u i l t - in d ouble seize the control unit via the double seize (DSH) flip-flop

p rotection. Sin c e i t is a 2-w a y t r u n k , i t in the program control. I f , i n stead, the A2 and
may be seized simultaneously by the No. 101 ESS B2 relay had been operated by loop closure on

Page 21



SECTION 240-107-101

t he T and R l e ads to t he upper level o f SXS the on-hook condition and the No. 101 ESS wil l
selector, ground on lead 26 would indicate the upper mark the trunk idle.
hundreds (or thousands) group digit via the DSB
flip flop in the program control.

5.30 The released Bl relay releases the step-by-step
5.24 A f t er t he conn e c t ion b e t w e en t h e d ig i t selectors. The K re lay releases, keeping a

receiver and a trunk is established, a seize false off-hook signal from being transmitted to the
pulse sent by the control unit through the t runk switch unit. The trunk is now returned to the idle
connector and the trunk logic circuit keeps the loop condition.
to the switch unit closed.

5.25 The subscriber pulses the circuit by opening 5.31 When a step-by-step subscriber goes on-hook,
and closing the loop from the selector levels. the Al relay releases, followed by Bl, which

The Al re lay (contact A-) follows the dial pulses, releases the selectors by removing ground f rom
alternately grounding and opening the input to the the S lead. R e lease of the A l r e lay also causes
dial pulse delay circuit. the loop to the switch unit to be opened. The S

relay operates and regrounds the S lead to prevent
5.26 Th e d ial pulse delay circuit is built into the reseizure during the interval the t runk i s being

trunk in order to delay the arrival of all dial idled by the No. 101 ESS system. The R, CT, S,
pulses at the switch unit digit t runk. T h is allows and SZ relays will be released when a release pulse
time for the control unit to attach a digit receiver; is sent from the trunk connector; the trunk is then
otherwise, the first digit or so might be lost. Th is marked idle.
c ircuit i s n ecessary due t o t h e a m ount o f a c t i on
that must t ake p lace wh i le d ia l ing. After a 600­
or 180-millisecond delay, depending upon equipment 5.32 The op e r a t ion of the t r unk fo r t o l l ca l ls
used, the P r e l a y w i l l o p e rate and re lease w i t h originating from the selector levels is identical
the dial pulses. The P re lay wil l open and close to the local calls except for a ground placed on a
the loop to the switch unit, transmitting the make s ignal lead that is removed by operation of t he
and break signals to the digit receiver. CT or T relay.

5.27 Af t e r d ia l ing is completed, a busy tone or
audible r ingback wil l be r eturned t o t he 5.33 A p r e ference circuit (not shown in k'ig. 10)

calling subscriber. T h e control unit w i l l send a i s buil t i n t o t h e t ru n k c i r cui t t o pre v ent
seize pulse to the trunk logic circuit, closing through double se izure f r o m t he step-by-step selectors.
an ac transmission path to allow the calling subscriber Only one of two seized selector levels is allowed
to hear the r i ngback or r eorder tone f rom the 101 to t ransmit d ia l p u l ses t o t h e d e lay c i r cu i t . If
ESS. two selector levels are seized, the one not allowed

access to the delay circuit wil l ei ther be released
5.28 Whe n t he cal led party answers, a th i rd seize b y the t runk o r b y t h e step-by-step subscriber

p ulse th rough t h e t r u n k l o g i c c ircuit w i l l when ringback is not returned.
operate the SZ r e lay. The operated SZ re lay
reverses bat tery an d g r o und t o t h e s t e p -by-step
office to charge the call. 5.34 The order of preference in the double seize

protection is as fo l lows: to l l l o wer se lector
level, local lower selector level, toll upper selector

5.29 Whe n a No. 101 ESS subscriber goes on-hook, level, and local upper level.
a release pulse from the trunk connector

t hrough the t r unk l ogic c i rcuit r e leases the R and
CT relays. T h e SZ re lay remains operated and 5.35 A d e layed dial tone protection circuit is also
the released R relay opens the loop to the switch provided. This circuit consists of a protection
unit. The released CT relay opens the operate relay, which returns overflow tone to the calling
path fo r t h e Al rela y . T he released Al r e lay s ubscriber and a n o n-hook signal to t he switch
releases the Bl relay after a,'%0-millisecond delay. u nit i f t h e P rel a y o p e rates be fore a s e i zure i s
During this in terval , the sw i tch uni t w i l l r ecognize g iven which indicates dial ing may s ta r t .

Page 22





ISS 2, SECTION 240-107-101

6. T I E TRUNKS on-hook signal to the distant PBX. T h e L r e lay
releases, opening the loop to the switch unit. Th is

A. 2 -Way A utomatic Tie Trunk Circuit — High-Low causes an on-hook signal to be sent to the control
Loop Supervision (SD-1H044) unit, which marks the t r unk i d l e .

6.01 Th is c ircuit (Fig. 11) is intended to provide 6.04 Wh en t he d i s tant PBX d i sconnects f i rst,
between a No. 101 ESS PBX and a distant the loop from the PBX is opened, causing

PBX. All calls incoming and outgoing are routed the L re lay to re lease. T h i s opens the loop to
to an attendant. T h i s t r unk c i rcuit is ar ranged the switch unit and signals an on-hook indication
for loop supervision to the distant PBX. to the control unit . A r e lease pulse is then sent

through the trunk connector removing battery and
6.02 Wh en a c a ll is o r ig inated by the Vo. 101 ground, thereby informing the distant PBX that

ESS, the trunk connector sends a seize signal the trunk is idle.
t o the t r un k c i r cui t l o g ic , w h ich connects the L
relay across the loop to the distant PBX, sending
an off-hook signal (battery feed) over the T and 6.05 O n a ca l l or i g i nated by t h e d i s t a nt P B X ,
R leads. W h e n t h e a t t endant a t t h e d i s tant PBX battery and ground will be applied over the
goes off-hook, the T and R leads are closed through, T and R leads to the control unit, causing the S
causing the L re lay to operate. T h e operated L relay to extend the of f-hook to the switch unit.
relay closes the loop to the switch unit and sends An off-hook indications is sent to the control unit;
an off-hook indication to the control unit. this establishes a ringing connection between this

t runk and the a t tendant a t t h e sw i tch un i t . W h en
6.03 I f th e V o . 1 01 ESS disconnects first, the the attendant answers, a seize pulse is sent through

control unit will send a release pulse through the trunk connector to the t runk c i rcuit logic, which
the trunk connector to the t runk ci rcuit logic, which sends an off-hook signal (low-resistance loop) back
disconnects the I. relay from the loop, sending an t o the d istant PBX .

2-WAY AUTOMATIC TIE TRUNK
(HIGH LOW LOOP SUPV.I

R2 CI

LU

Ll
R I OT INDR

TO SWITCH -48 TOUNIT TIE CRI L2 DISTANTTRUNK PBXCIRCUIT 28

18
K Qzl

LU C4 RSRl

C2-48 -48

A OR 8 A OR 8 A OR 8 A OR 8

OTTbs LU
SI

Sc T IE SI
TO TRUNK TRUNK A OR 8COHNECTOR TcSL OR TcSH CIRCUITCIRCUIT LOGIC Sl

TbR

Fig. 11 — 2-Way Automatic Tie Trunk Circuit High-Low Loop Supervision
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6.06 I f th e d i s tant party d isconnects first, the the dialing-completed register. Wh e n d ia l ing is
loop is opened to the switch unit, causing complete, the control unit causes a second seize

an on-hook indication to be sent t o t h e control pulse to be sent through the t runk connector to
u nit . A rele ase pu lse i s t h e n s en t t h r ough t h e the trunk circuit. This pulse causes the trunk to
trunk connector and the trunk logic circuit. advance to the cut-through state (110), closing an

ac transmission path through to the switch unit.
6.07 Wh en the No. 101 ESS station disconnects When the called number goes off-hook, the control

first, a release pulse is sent f rom the call unit sends a third seize pulse through the t runk
processor through the trunk connector and trunk connector to the trunk circuit. This pulse advances
logic circuit, opening the loop to the distant PBX. the trunk to the answer state (111) and causes
When the distant PBX disconnects, battery is the M relay to operate, which places battery on
removed from the pair, opening the loop to t he the M lead to the distant PBX as an answer signal.
switch unit, which sends an on-hook indication to
the control unit . T he t runk is then marked idle. 6.11 Wh en th is t runk is seized for an outgoing

call, a seize pulse is sent through the trunk
B. 2 -Way Dial Repeating Tie Trunk Circuit (SD-1H065, connector to the t runk c ircuit . Th i s seize pulse

A and M Replaced by SD-1H083) p laces the trunk in the connect state (111). A s
the station dials the number for the distant PBX,

6.08 Th e 2 -way dial repeating tie t runk is used the sender in the control unit sends release and
t o connect a sw i tch uni t w i t h a n other P BX s eize pulses to t h e t r un k t h r ough t h e t r u n k

and uses E and M lead supervision. It has provisions connector. The first release pulse causes the trunk
for either 2- or 4-wire operation to the switch unit. to go to the release (000) state. T h e next seize
I'ig. 12 shows a block diagram of a typical application pulse places the trunk in the connected state (111),
of this trunk circuit. which reoperates the M and CT relays. This

sequence is followed for each pulse of the dialed
6.09 Whe n t h i s t r u nk i s se ized by a d i s tant PBX digit. T h e re lease and operation of the M re lay

for an incoming call, ground will be put on changes the potential on the M l ead which the
the E lead, causing a change in the scan point in distant PBX recognizes as dial pulses. When the
the switch unit. The scanner recognizes the change c alled party goes of f -hook, the g round w i l l b e
in scan point and causes a message to be sent to returned on the E lead, which causes an off-hook
the control unit . T h e control unit recognizes this signal to be sent to the switch unit . T h i s s ignal
as an off-hook signal and causes the switch unit is detected by the scanner and a message is sent
to set up a connection between this trunk and a to the control unit.
d igit t runk . The c o n t rol uni t t hen sets up a
connection between the d igi t t r unk and a d i g i t 6.12 Wh en the party a t t he d i s tant PBX goes
receiver. When the connection is established, the o n-hook, ground is r emoved f rom the E
c ontrol uni t sends seize pulses through the t r u n k lead, causing a change in scan point s t a tus wh ich
connector to the trunk circuit. This pulse advances is detected by t h e sw i tch uni t scanner, and a
the circuit to the dial tone state (001). (See Vig. message is sent to the control unit. The control
12 and Table A.) ' I ' his seize request causes dial unit times for 1-1/2 seconds to be sure this is not
t one on the t r u nk . T he c a l l ing party t hen l . -"ins a flash signal and then responds by causing a
to dial, causing the E r e lay to operate and re lease release pulse to be sent through the trunk connector
in response to the dial pulses. to the trunk circuit. T h is release pulse places the

trunk in the release state (000). This state causes
6.10 Th e f i r s t r e l ease of t he E r el ay w i l l c a use an on-hook signal to be sent to the distant PBX.

the dial pulse detector (DETR) circuit t o
advance the t r unk t o t h e d i a l ing s tate (101). The
E relay continues to fol low the dial pulses until 6.13 Whe n t h e s t a t ion of t h e N o . 1 01 E SS goes
dialing is completed. T h ese pulses are detected o n-hook, th e c o n t ro l u n i t t im e s f o r 1 - 1 / 2
by the digi t t r unk at the sw i tch uni t and converted seconds to be sure this is not a f lash signal, and
into TOUCII-TONE frequencies which are passed then responds by causing a release pulse to be
t o the digi t r eceiver at the control un it . W hen t he s ent t h r ough t h e t ru n k c o n nector t o t he t run k
digit receiver has received a complete number, it circuit. T h is pulse sets the trunk in the f lashing
passes this number to the control unit through state (110). When the distant party goes on-hook,
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ground is removed from the E lead and the trunk point either by p lacing battery on the T and R
is released. leads to the switch unit (4-wire operation), or by

closing the loop to the switch unit (2-wire operation).
6.14 In t he ta lking or answer state, flashing may The control unit recognizes this change as an answer

be accomplished by either the No. 101 ESS signal from the distant PBX and places the call in
or the d is tant P BX . If t he d i s t ant PB X i n i t i a tes a talking condition.
the flash, the E lead will be opened briefly. T h is
is detected at the switch unit by the scanner. If 6.18 I f th e i Vo. 101 ESS disconnects first, t he
the open period is less than I second, the control control unit causes a release pulse to be
unit recognizes this as a flash signal. Miscellaneous sent to the trunk circuit through the trunk connector.
tie trunks are permitted to f lash only when they
are the outgoing party . I f t h e t i e t r unk is t he 6.19 This pulse causes ground to be placed on
outgoing party and it is converted to a CO trunk the M lead as a d isconnect signal to t he
o r another t i e t r u nk , t hen a f l ash w i l l cal l i n t h e distant PBX. The d i s tant PBX g oes on-hook,
attendant. I f t h e t ie t r unk is connected to a stat ion removing ground from the K lead and causing a
then the tie trunk is not permitted to flash, change in s can p o in t a t t he sw i t c h u n i t . T he
regardless of whether i t i s a n i n coming party control unit recognizes this change as a disconnect
(source) or an outgoing party (destination). The signal from the distant PBX. W hen the E re lay
control uni t t hen generates a message to connect releases, the scan protection (SP) relay will operate,
the attendant to the call. preventing a seizure f rom the d istant end unt i l

the No. 101 ESS has time to mark the trunk idle.
6.15 If t he No. 101 ESS station initiates the flash,

i t is connected to dial tone. T h e No. 101 6.20 I f t he t r u n k c i r cu it i s s e ized by t he d i s tant
ESS station then dials the attendant and requests PBX, ground is p laced upon the E l e ad,
a flash to th e d i s tant P BX . W he n t h e a t t endant causing a change in the scan point at the switch
operates the s i gna l d e s t inat ion k ey , t h e c o n t r o l unit. The control unit recognizes this change as a
unit sends a release pulse to the t runk through seize signal from the distant PBX and signals the
the trunk connector. T h is pulse places the trunk attendant. When the attendant answers, the control
in the flashing state (110) and releases the M relay. unit sends a seize pulse to the trunk control logic
To end the f lash, the control unit sends a seize c ircuit t h r ough t h e t r u n k c o nnector . T h is p u l se
pulse to the t runk through the t runk connector, places battery on the M l ead, which the distant
p lacing the trunk in the connect state (111). Th is PBX recognizes as an answer signal. The trunk is
causes the M relay to operate, placing battery on now in a talking condition.
the i%I lead. T h e d i s tant PBX r ecognizes this as a
f lash and signals the a t tendant. 6.21 Whe n t he d is tant PBX goes on-hook, ground

is removed from the E lead, causing a change
C. 2 - Way A utomatic Tie Trunk Circuit — E and M i n scan point a t t h e s w i t ch u n i t . T h i s c hange i s

Lead Signaling (SD-I H061, A and M R e placed recognized by the control unit as a disconnect signal
by SD-IH084) f rom the d i s tant P BX . T he c o n t ro l u n i t sends a

release signal to t h e t r unk t h rough the t r unk
6.16 Th is 2 -way t ie t r u nk c i r cuit ( Y ig. 13) i s connector, causing ground to be placed on the M

arranged to use E an d M l ead s ignaling lead and informing the distant end of the Vo. 101
between th e N o . 1 0 1 E S S c o n t ro l u n i t a n d th e ESS disconnect.
associated carrier facility . I t h a s p rovisions for
either 2- or 4-wire operation to the switch unit,
and all calls are handled by th e a t t endant. D. 2 -Way Tie Trunk Circuit for Use with Dial PBX

or No. 5 C rossbar Office Arranged for CCSA
6.17 Whe n t h i s t r u nk c i rcuit is seized by the Vo . Service, E and M Lead Supervision (SD-1H083)

101 ESS, the control unit causes a seize

p ulse to be sent t o t h e t r u n k t h r ough th e t r u n k 6.22 T h i s t r u nk c i r c u it ( F i g . 14) i s u s ed t o
connector, p lacing ba t tery o n t h e M le a d t o t he interconnect a No. 101 ESS switch unit and
d istant PBX. Th i s g enerates a seizure at t h e a No. 101 ESS control unit w i th e i ther a No. 5
distant PBX. T h e r esponse of the d istant PBX crossbar central office arranged for CCSA service
(ground on E lead) causes a change in the scan or a tie trunk circuit to a distant PBX.
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-48
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Fig. 13 — 2-Way Automatic Tie Trunk Circuit — E and IN lead Signaling

b.23 Th e c ircuit is designed to operate with two IncomingCalls with Start Dial Supervision (V Option)
types of supervisory signals, depending on

the supervision required in the connecting circuits. 6.24 An in c oming call f rom the d is tant end seizes
The f i rs t t y p e o ccurs w i t h C CSA o p erat ion and the trunk by operating the E relay, causing
the second occurs when the connecting circuit is a the off-hook information to be passed through the
t ie trunk to a d istant PBX. T h e connecting circuits switch unit to the control unit. Operation of the
f or this t r unk Tnust be ar ranged for E and M l e ad E relay also causes an immediate off-hook (battery
supervision, on the M lead) to be returned to the distant end.
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A circuit is then established between the tie trunk pulses to the t runk control logic. T h e M r e l ay
and a digit receiver in the control unit. I n sett ing pulses the called number to the distant end.
up this connection, a release pulse is sent to the
trunk to ensure that the logic circuit is ready for 6.30 Wh en dialing is completed, an ac transmission
the start of the call. path to the switch unit is provided so that

the No. 101 ESS party wil l hear r ingback or the
6.25 Wh en the circuit connection is completed, a proper tone. When the called party goes off-hook,

seize pulse is sent through the trunk connector the E relay will operate and close the loop to the
circuit and the dial tie trunk logic circuit, sending switch unit. The scanner will detect this and signal
a start dial signal (ground on the M lead) to the the control unit that the distant party has answered.
distant end; dial pulsing begins. The dial tie trunk
logic circuit w i l l no t r eset dur ing d ialing, even Distant End Disconnect (V Option)
though the E re lay releases and reoperates with
the dial pulses. 6.31 Wh en the distant end party disconnects first,

the E lead is opened, and an on-hook signal
6.26 Wh en dialing is completed, the control unit is sent to the switch unit, which passes it to the

sends a second seize pulse to the trunk control circuit. The control unit times for 1-1/2
circuit. This pulse causes the dial tie t runk logic seconds to be sure this is not a f l ash, and then
circuit to establish a talking path through the trunk sends a release pulse through the trunk connector
unit to the switch unit. T h is path allows ringback to the trunk. A n o n -hook signal (ground on the
or reorder tones to be sent from the switch unit M lead) is sent to the distant end, and the trunk
to the d istant subscriber. is placed in an idle condition.

6.27 Wh en the No. 101 ESS subscriber answers,
a third se ize pu lse is sent f r o m t h e t r u n k No. 101 ESS Station Disconnect

connector to the t i e t r unk . Th i s pu lse wil l set
the circuit to the answer state. The operated M 6.32 Wh en the No. 101 ESS station goes on-hook,
r elay sends answer supervision (battery) to t h e the control unit t imes to be sure this is not
distant end. The t runk logic circuit prevents any a flash. A r e lease pulse is then sent through the
change in the state of the trunk by additional seize trunk connector to the trunk logic circuit. Ground
pulse occurring during call transfer. on the M lead acts as an on-hook signal to the

distant end. Wh e n t he d istant subscriber goes
on-hook, the E relay is released, opening the loop

Outgoing Calls with Start Dial Supervision (V Option) t o the sw i tch u n i t . T h is c a uses the t r un k l o g ic
circuit to p lace the t r unk i n a n i d le condit ion.

6.28 Wh en a N o. 101 ESS station dials the t ie
trunk code, a trunk is selected by the control

unit. A seize pulse through the dial tie trunk logic Incoming Calls (W, Q Options)
circuit causes battery to be applied to the M lead
to seize the distant t runk c i rcuit . Th e c ontrol 6.33 An i ncoming call from a distant PBX operates
unit gives second dial tone to the No. 101 ESS the E relay, closing the loop to the switch
subscriber. T h i s i nd icates to the control uni t t h a t unit. This is detected by the switch unit scanner,
outpulsing may s tar t . which sends an off-hook signal to the control unit.

When the control unit has established a connection
6.29 An o f f -hook signal (ground on the E l ead) b etween the t r unk a t t h e s w i tch uni t and a d i g i t

f rom the distant end wil l operate the E re lay receiver at the control unit, a seize pulse is sent
in the trunk circuit and close the loop to the switch to the dial tie trunk logic circuit. The seize pulse
unit. The switch unit detects the off-hook signal causes dial tone to be suppli d to the distant end
and in turn sends an of f -hook signal to the control from a CO source.
unit . W h e n a r e g i s ter i s a t t ached to t h e d i s tant
end, a start dial signal (battery on the E lead) will 6.34 Wh en dialing is completed, the control unit
be sent and the switch unit wil l send an on-hook sends a second seize pulse to the trunk
signal to the control un it . A s t h e subscriber d ials, control, establishing a t ransmission path for t he
the sender outpulses a series of seize and release distant subscriber to hear ringback or tones.
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6.35 Wh en the No. 101 ESS subscriber answers, be arranged for automatic incoming calls to t he
a third seize pulse is sent to the trunk No. 101 ESS, and either automatic or dial repeating

through the t runk logic circuit, sending answer outgoing calls. Tw o - o r f o u r -wire t ransmission
supervision (battery on the M lead) to the distant facilities may be provided by options in the trunk.
end. E and M lead signaling is used between the trunk

and the distant PBX.
Outgoing Calls (W, Q Option)

Incoming Call (W or Z Option)
6.36 Wh en the No. 101 ESS station dials the tie

trunk code, a seize pulse sent by the control 6.43 Wh en the distant PBX goes off-hook, operating
unit causes battery to be placed on the M lead to the E relay, the loop is closed to the switch
seize the distant t ie t runk . S econd dial tone is unit which passes this off-hook indication to the
returned by the control unit to the No. 101 ESS control un it . T he co n t ro l u n i t e s tablishes a
s ubscriber. T h e control uni t w i l l t ime fo r t w o connection between the trunk and the proper tone
seconds and then dial pulses will be passed by a source (ringback tone), and alerts the attendant.
sender in the control unit t h rough the t runk to
the trunk control logic. The M relay will pulse the 6.44 Wh en the a t tendant answers the call and
called number to the distant end. W hen d ialing connects to the trunk, a seize pulse is sent
is completed, the CT relay will close the transmission through the t runk connector and the t runk logic
path to t h e s w i tch un it , enabling the d i s tant c ircuit, causing battery to b e applied to the M
subscriber to hear the proper tones. lead; this sends answer supervision to the distant

end. The t runk is then in an answer state.
6.37 When the called party answers, the E relay

will operate and close the loop to the switch Outgoing Calls Automatic Operation (W Option)
unit. This wil l be detected by the scanner, which
will send a signal to the control unit signifying a 6.45 Wh en a N o. 101 ESS subscriber dials the
distant party answer . t ie line code, the control unit w i l l send a

seize pulse to the trunk and direct the switch unit
6.38 Disconnect from the No. 101 ESS or the to connect the calling party to the t r unk . The

distant end is effected in the manner described seize pulse will cause battery to be placed on the
in 6.31 and 6.32. M lead to signal the distant PBX of the seizure.

When the attendant at the d istant end answers,
6.39 Th is t ie t runk may be connected for 4-wire ground placed on the E lead causes answer supervision

operation. In this case supervisory signals to be sent to the No. 101 ESS by closing the loop
are sent by the E re lay via the A lead, and cut­ to the switch unit.
through signals by the CT relay via the B lead.

Outgoing Calls Dial Repeating (Z Option)
6.40 Whe n d i a l t o ne i s r e q u i red f or t h e d i s tant

PBX subscriber, the R or S option must also 6.46 Wh en a No. 101 ESS dials the tie l ine, the
be provided. These options are dependent on the control unit wil l send a seize pulse through
impedance of the transmission system. the trunk connector and the t runk logic circuit.

This pulse causes battery to be placed on the M
E. 2 - Way T i e T runk Circuit Incoming Automatic, lead, sending an o f f -hook signal to t h e d i stant

Outgoing Automatic, or Dial Repeating E and PBX. The No. 101 ESS subscriber receives second
M Lead Supervision (SD-IH084) dial tone and then dials the extension number at

the distant PBX.
6.41 Th is trunk circuit will repeat flashes in either

direction. The trunk circuit also has double 6.47 Th e c ontrol un it w i l l t i me f o r 2 se conds
seize protection which w i l l g i ve p r eference to and then start outpulsing from a sender in
incoming calls. the control unit by applying release and seize pulses

through the t runk connector to the t r unk l ogic
6.42 Th is t ie t r unk c i rcuit (Fig. 15) is used to circuit. T h e M r e lay wil l operate and release in

connect a No. 101 ESS control unit, a No. unison with t hese pulses, outpulsing the called
1 01 ESS switch unit, and a distant PBX. I t c a n number. Th e M r e lay alternately places battery
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and ground on the M lead, thus transmitting make control unit . Th i s t r unk c i rcuit is a r ranged for
and break signals to the distant end. E and M lead supervision between the No. 101 ESS

control unit and a 4 -wire facility to t he d istant
6.48 Wh en the distant party answers, ground is central off ice. It pe r m its outgoing calls to be

placed on the E lead, which closes the loop, dialed directly from the No. 101 ESS station, but
sending an answer signal to the switch unit. all incoming calls are routed to the attendant.

Disconnection 7.02 To or iginate a call, the iVo. 101 ESS station
goes off-hook and dials the proper code to

6.49 Wh en the No. 101 ESS station disconnects select an FX t runk. Im mediate second dial tone
first, a release pulse is sent through the is given to the calling party by the No. 101 ESS.

t runk logic circuit, releasing the M r e lay . The A seize pulse is sent through the trunk connector
released M relay places ground on the M lead, to the trunk circuit logic. T h i s operation is the
signaling the distant PBX of the disconnect. same as for the trunk circuit logic for the central

office trunk circuit which was previously described.
6.50 Th e d i s tant PB X d i sconnects, removing The seize pulse through the logic causes the seize

ground from the E lead. T h i s causes the (SZR) relay to operate. Wh e n t h e SZR r e lay
E relay to release, opening the loop to the switch operates, the condition of the M lead is changed
unit. An SP relay will operate and hold operated from ground to battery. The remote central office
for approximately 200 milliseconds. This interval response to this signal places ground on the E lead
allows the open E lead to block any incoming calls, when a dial pulse register has been attached to
and gives the No. 101 ESS time to recognize the the trunk. This causes the dc supervision to be
disconnect and mark the trunk idle. closed through to the T and R leads to the switch

unit.
6.51 I f a d i s tant PBX disconnects first, ground

is removed from the E l ead, causing the 7.03 The switch unit scanner recognizes the change
E relay to release. Release of the E relay opens in scan point status and informs the control
the loop to the switch unit . W h en the No. 101 unit. The control unit then is permitted to start
ESS recognizes the on-hook signal from the distant outpulsing.
PBX, a release pulse is sent to the control unit.
This pulse through the trunk logic circuit releases 7.04 Outpulsing is accomplished by release and
the M relay, which places ground on the M lead seize signals from the trunk connector. These
marking the trunk idle. signals cause the SZR relay to release and operate.

As the SZR relay releases and operates in response
Flashing to these dial signals, it alternately applies ground

and battery to the M lead via the transfer contact.
6.52 F las h ing m ay b e o r i g i nated on ly f r o m th e W hen d ia l ing i s c o mpleted, t h e c a l l w i l l b e cut

No. 101 ESS. If the distant end flashes, t hrough to the called party and t he connection
the control unit will treat the flash as a disconnect completed.
followed by an origination. I f t he No. 101 ESS is
to flash, the attendant must be added to the circuit 7.05 When the No. 101 ESS disconnects, a release
by dialing 0. T h e a t tendant can then f lash the pulse is sent through the t runk connector
distant PBX. W h e n t h e a t tendant f lashes, release to the t runk circuit logic. T h i s causes the SZR
and seize pulses are sent by the control unit. These relay to release, which returns the ground condition
pulses cause the M relay to release and reoperate, to the M lead. This condition must be maintained
t ransmitt ing f lash signals to the d i s tant PBX . for approximately 600 milliseconds in order to be

recognized as a d isconnect signal by the d istant
7. M I SCELLANEOUS TRUNKS central office.

A. Foreign Exchange Trunk Circuit (SD-1H042) 7 .06 W h e n t he cen t r a l o f f i c e recognizes the
d isconnect signal, i t r e l eases the t r unk,

7.01 The f o reign exchange (FX) t r unk c i rcuit thereby returning the E lead to open circuit. Th is
(Fig. 16) is used to interconnect the No. 101 causes a change in the scan point status on T and

ESS and a central office which is remote from the R leads to the switch unit. The switch unit
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Fig. 16 — Foreign Exchange Trunk Circuit

recognizes the change in scan point status and R leads. T h e s w i tch uni t scanner detects the
informs the control unit that the trunk is idle. change in dc supervision and informs the control

unit. The No. 101 ESS station is disconnected from
7.07 If the central office serving this trunk circuit the trunk. A release pulse is sent through the

is equipped to provide timed release disconnect trunk connector to the t runk circuit logic, which
signals and this central office disconnects first, a causes the SZR relay to release. When the SZR
time-out cycle of approximately 25 seconds will be r elay releases, the condition of t h e M le ad i s
s tarted. Mo r eover , i f t h e d ia l l ong l ine c i rcui t a t changed from battery to g round. Th i s i n forms
the central office is equipped to provide disconnect the distant central of f ice that the No. 101 ESS
supervision, the following sequence will be affected. station is disconnected from the trunk.
If the No. 101 ESS does not disconnect and the
time-out cycle is completed, the E lead is returned 7.08 If th e d i a l l ong l ine circuit at t he central
to open circuit. This causes a change of the dc office is not equipped to provide disconnect
supervision back to the switch unit on the T and supervision and the t ime-out cycle is completed,
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the No. 101 ESS station will be connected to central 7.12 When the access code for a 8A code call has
office dial tone. The iVo. 101 ESS station cannot been dialed, a seize pulse is sent through
dial at this t ime, if a rotary station is being used the trunk connector and trunk logic circuit, causing
or if the distant central office will not accept TT the loop to close to the code call unit . T h e loop
signals. A lso i f this station remains off-hook, the closure changes the scan point at the switch unit,
central office will connect the station to a permanent which will notify the control unit of the change.
signal trunk after a t imed interval. The calling party wil l receive second dial tone and

can dial the code of the party being called. D ia l
7.09 Wh en the call is o r iginated at the d istant pulses of the code called are now transmitted in

central off ice, the s ignaling circuit makes the form of release and seize pulses from the
the trunk busy by grounding the E lead, causing trunk connector. The pulses operate and release
the dc supervision on the T and R l eads to be the SZ relay. T h i s act ion opens and closes the
changed back to the switch unit. The switch unit loop, sending dial pulses to the 3A code call circuit.
scanner recognizes this change and informs the
c ontrol unit , wh ich causes the at tendant to b e 7.13 Wh en the correct number of digits (2 or 3)
signaled. W hen the a t tendant goes off-hook, a are received by the switch unit code call
seize signal is sent from the trunk connector to circuit, i t w i l l g ive an on-hook or f l ash signal.
the trunk logic circuit, causing the SZR relay to When the control uni t r eceives this s ignal, i t
operate. The M lead is transferred from ground operates the SZ relay, which remains operated
to battery by SZR transfer contacts. The distant until the called party answers or the 8A code call
office recognizes this change and charges the call. circuit times out.

7.10 If the Vo. 101 ESS disconnects first, a 7.14 When the called party answers or the 3A
release signal is sent to the trunk circuit code call circuit times out, the trunk connector

logic, causing the SZR relay to release. Release transmits a release pulse through the trunk logic
of the SZR relay changes the condition of the M circuit. This causes the SZ relay to release, which
lead from battery to ground. S ince the call was in turn releases the 8A code call circuit. The switch
originated in the distant of f ice, a t ime-out cycle unit scan point is changed and the trunk is then
of 25 seconds will be started at this point. W hen marked idle.
the calling party goes on-hook or the time-out cycle
is completed, the call disconnect proceeds as 8. REFERENCES
previously described.

8.01 Th e f o l lowing SD drawings and associated
B. Code Call Trunk Circuit for Control Unit (SD-1H066) circuit descriptions (CDs) g ive addit ional

information. These are not attached.
7.11 Th is t runk (F ig. 17) is used to connect a

N o. 101 ESS contro l u n i t w i t h a 3A co d e SD-1H041 Two-Way Central Off ice Trunk,
call circuit located on the customer premises. The A and M (Replaced by SD-1H077)
circuit converts either TOUCH-TOiVE or d ial pulses
f rom the s w i tch u n i t i n t o d i a l p u l ses t o t h e 3 A SD-1H042 Foreign Exchange Trunk Circuit
code call unit. (E and M Lead Signaling)

SD-1H048 Direct Inward Dialing Trunk
Sb

SZ SD-1H044
TcsL OR TcsH

Two-Way Automatic Tie Trunk­
CONTROL
UNIT AORB High-Low Loop Supervision

TbR TRUNK +12
LOGIC

TbS SD-1H045 Trunk Connector Circuit

SZ TD 3A coDE SD 1H053
CALL CKT AT

Pad and Repeat Coil Circuit, A
SNITCH UNIT and M (Used Only with 1A Switch

Unit)

SD-1H055 Trunk Tone Generator and Transfer,
Fig. 17 — Code Call Trunk Circuit MD (Replaced by SD-1H079)
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SD-1H061 Two-Way Automatic Tie T runk SD-1H077 Central Office Trunk for Use with
Unit, A a n d M (R e p laced by No. 1 or No. 5 Crossbar Central
SD-1H084) Office for Control Unit

SD-1H065 T wo-Way D ia l R epeating T i e
T runk w i t h E an d M L ead SD-1H079 Trunk Transfer Circuit
Supervision, A and M (Replaced
by SD-1H083)

SD-1H080 Trunks System Application Diagram
SD-1H066 Code Call Trunk

SD-1H073 Two-Way Direct Inward Dialing SD-1H083 Two-Way Tie Trunk for Use with
Trunk Unit Dial PBX or No. 5 Crossbar Offices

Arranged for CCSA Service E
SD-1H074 Central Office Trunk for Use with and M Lead Supervision

Step-by-Step or P anel Central
Office

SD-1H084 Two-Way Tie T r unk I n coming
SD-1H075 One-Way Direct Inward Dialing Automatic, Outgoing Automatic,

Trunk for Use with Step-by-Step or Dial Repeating E and M Lead
Central Offices Supervision
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