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CHANGES

A. Changed and Added Punctions

A,1 The single-~link arrangement, using a
214B key telephone unit, is rated Mfr
Disc.

A.2 A three-station station busy circult,

using a 227B KTU, replaces the two-
station statlon busy circuit that used the
227TA KTU, now rated Mfr Disc.

B., Changes in Apparatus

B.1 The 214B KTU is rated Mfr Disc.

B.2 The 227B KTU replaces the 2274 KTU,
which 1s rated Mfr Disc,

D. Description of Changes

D.1 The single add-on transfer circult,

Flg. 20, using a 227A KTU, is replaced
by Fig. 37, which provides a cholce between
the 227B KTU for a maximum of three stations
and the less costly 229B KTU for one station,

D.2 The ringing and tone control circuit,
Fig. 30, using a 227A KTU, 1is replaced

by Fig. 38, that specifies a 227B KTU.

Thls change necessltates a change of the

tie point for the externally mounted C5

diode.
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D.3 The two-station station busy circult,

Fig., 35, using a 227A KTU, is replaced
by the three-statlon statlon busy cilrcult,
Fig. 39, using a 227B KTU. The ilncrease of
clrcults per unlt 1s due to the termination
of previously unused wire spring relay con-
tacts to spare termlnals and the connection
of each relay windlng to individual
terminals,

D.4 In Oircult Note 101 the JB64T1A, Iist 1
power plant was replaced wilith the
J8647IB List 2 and the 29C1 and 30C1 power

units were added.

D.5 Circuit Notes 103, 105, 107, and 113
were changed to reflect new circult fig-
ures and key telephone units.

D.6 Note 114 was added.

D.7 The C or S leads on the station husy
circuit, Fig. 35 were designated as CS3.

D.8 The working limits, as defined in 1,02,

Sectlon III of the cilrcuilt description,
shall now read "For off-premise statlons that
are included as part of the intercommunicat-
ing network, the maximum conductor loop
resistance shall be 500 ohms when concerned
with transmission. The working limits for
the dlallng supervision, tripping, and ring-
Ing circults shall be 2500 ohms wlth a bat-
tery potential of 20 volts at the 2254 key
telephone unit and a minimum line insulation
resistance of 10,000 ohms.
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SECTION I - GENERAL DESCRIPTION

1. PURPOSE OF CIRCUIT

1.01 This circuit provides selective signal~
ing intercommunicating facilities to 36
stations on a selector-only, or a single- or
2-talking link basis. Each station may
selectively signal any of the other statlons
by using a one- or 2-diglt dialing code or by
using a signaling key. The circult alsc pro-
vides for assoclating a central office cr PBX
line with an intercommunicating connection.
2. GENERAL

2.01 Key telephone system No. 6A is divided
into three general arrangements, based
on system complexity and system capabilities.
The system design has been arranged to ac-
commodate wide variations in the number of
stations and their calling rates. Many of
the optional features may be obtalined by

strapping changes. Most of the other fea-
tures require the additilion of key telephone
units, but only the change from cne to two
talking links requires the substitution of
one unit for another. The three general
arrangements are:

(a) Selector-only - Intended for use where
only the baslc intercommunicating
facilities are required.

(o) Single-talking link - Intended for use

where a more elaborate intercommunicat-
ing system is required, such as one with
flashing signal lamps on incoming calls,
automatic cutoff, camp-on, etc.

(¢) 2-talking 1ink - An intercommunicating

system which can furnish the same fea-
tures as the single-link arrangement but
with an additional talking link, which will
more than double the system communicating
capacity.

SECTION I
Page 1
1 Page
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SECTION IT - DETAILED DESCRIPTION

1. SELECTOR-ONLY ARRANGEMENT

LINE SEIZURE

1.01 When a station having access to the

intercommunicating circult picks up
the line, relay A gFig. 19; overates,
operating relay B (Fig. 19). Relay B in
operating (a) prepares the circuit for step-
ping the selector A, and (b) causes the busy
lamps, if provided, to light steadily at all
stations. A maximum of 20 lamps may be
operated under control of a single relay
contact, but the visual signaling capabili-
ties of the system can be expanded through
use of Fig. 16 and M option. In operation,
one of the signaling paths 1s used for
ground control of a slave relay (Fig. 16),
the contacts of which then provide the
visual signal control.

RELEASE OF PRELIMINARY PULSE

1.02 When the diglt 1 is dialed initially
or is registered in the selector due
to handset fumbling on plckup, ete, a ground
sigral will be appiied to the selector
release magnet under control of the first
selector bank (Fig. 19); relay RL (Fig. 2),
if provided; and the operated T and released
C relays (Fig. 19). The selector then
returns to normal, and the selector circuit
is ready to receive the first opulse train.

STATION SELECTION AND SIGNALING

1.03 Relays A and B (Fig. 19) have previ-
ously been operated.

A, Dial Selection - Nine Codes Maximum

1.04 Stations are selected by dialing a
single digit (2 through O, inclusive)
associated with the desired station. As
the dialing progresses, relay A (Fig. 19)
releases and reoperates in unison with the
dial pulses. The relay B (Fig. 19) is made
to release slowly by means of the resistor B
and the capacitor A.2, thus remalning oper-
ated during dialing. As relay A pulses,
ground 1s connected under control of relay B
to the rotary magnet, causing the selector A
to step in unison with the dial pulses. The
¢ relay (Fig. 19) (a) operates on the first
release of the A relay, (b) short-circults
its secondary winding on its own contacts
to make it release slowly, and (c¢) remailns
operated durilng the pulse train. This relay
operates relay T (Fig. 19), which in turn
connects resistor A and capacitor A.l across
its winding. During pulsing, fthe capacltor
A.1 charges through the resistor A. At the
completion of the pulse train, relays A and
B remain operated and relay C releases.
Upon release of the C relay, (a) a groun
signal is connected to the first bank of the
selectcer under control of relay T; (b) an
;audible signaling voltage is connected to

the called statlon buzzer, bell, or ringer
under control of the R leads, the second
bank of the selector, and relays T and B;
and (c) the operate path for relay T is
opened. Trne release of relay T 1s delayed
for a nominal 1—1/2 second period by means
of the resistor-capacitor circult across its
winding, providing the timing interval used
to control the audible signal. The release
of the T reiay (a) opens the ground signal
tc the first bank of the selector, and opens
the audible signaling path to the second
bank of the selector; and (b) connects a
ground signal to the release magnet of
selector A under control of relays A, B, and
C and the seiector off-normal contacts, thus
returning the selector to normal.

B. Dlal Selection - Over Nine Codes

1.05 Intercommunicating systems of more
than nine codes make use of the
transfer circuit (Fig. 2): one circuit for
each nine additional codes. Stations asso-
ciated with single-diglt codes are selected
and slgnaled as described in 1.04. Stations

assoclated with 2-diglt codes are selected
by flrst dialing the tens-digit transfer
code (see Circuit Note 1C4), followed by
dilallng the units diglt. Numbers used for
the tens digit may not be used for single-
digit codes, and the total number of single-
digit codes avallable 1s accordlngly reduced
by the number of transfer circults provided.

1.06 Wnen the transfer code 1s dialed,
relays A, B, C, and T ard selector A
(Fig. 19) operate as described in 1.04,
At the end of the pulse traln, relay C re-
leasges, connectlng a ground signal to one
of the assoclated transfer circults oper-
ating the RL relay (Fig. 2) under control
of an SW lead, the flrst bank of the
selector, and relays T and C. Relay RL
operated gag locks up under eontrol of the
B relay; (b) connects an operate path to
the release magnet of the selector under
control of relays B (Fig. 19) and TR
(Fig. 2), the RL lead, and the selector
off-normal contacts; and (c) completes an
operate path to relay TR under control of
the off-normal contacts of the selector
and the ON lead. The release of the
selector will cause relay TR to operate,
which in turn (a) locks up under control
of the RL and B relays and J lead; (b)
transfers the R leads (connected to the
second bank of the selector) from single-
diglt coded statlons to a group of 2-diglt
coded stations; (c) opens the operate path
for the selector release magnet; and (d)
opens the operate path to other transfer,
off-premise, and preset conference circults
which may be provided. The units digit of
the code 18 then dialed, and, upon the com-
pletion of the second pulse train, the aud-
ible signal voltage 1s connected to the
called station under control of the make
contacts of relay TR. The remaining circult
operation 1s as described in 1.04,

SECTION II
Page 1
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C. Signal-Key Selection

1.07 A station may be selected through the

operation of a signal key (Fig. 9),
which will connect signaling voltage to a
bell or buzzer at the called station. If a
ringer is used at the called statlon, the
signaling key may be used to operate a relay,
which in turn can connect the signaling volt-
age. Since this arrangement gives the equiv-
alent of an ordinary intercommunicating
circult, as covered in key telephone systems
No. 1Al and 1A2, it will not be covered 1n
this drawing and may be provided on a local
basls,

TALKING

1.08 Relays A and B (Fig. 19) have previ-
ously been operated. When the called

station plcks up in answer to the signals,

a talking connection is established between

the calling and the called stations. Talking

battery for both stations 1s supplied through

the windings of relay A.

DISCONNECTION

1.09 After all the stations disconnect,

relay A (Fig. 19) releases and in turn
releases relay B (Fig. 19). The release of
the B relay (a) extinguishes the busy lamp,
1f provided; and (b) releases relays TR and
RL (Fig. 2), if provided, thus restoring the
circult to normal.

CONFERENCING

D. Preset Conferencing

1.10 Preset conferencing is an optional
feature which enables an intercommuni-
cating station to select a group of stations
through means of a dialed code or the opera-
tion of a signaling key. ©Each Fig. 32 (pre~
set conference control circuit) can be used
to provide two preset conferences of a maxi-
mum of six signaled stations. A number of
preset conference arrangements may be in-
cluded (a station may be included in differ-
ent preset conference groups), limited only
by those requirements stated in Clrcuilt
Note 104,

1.11 When the single-digit code reserved
for calling a conference is dialed,
the selector circult operates as descrilbed
in 1.04. Upon release of relay C (Fig. 19),
a ground signal is connected to an associ~
ated preset conference control cilrcuilt under
control of the C lead, the first bank of the
selector, and relays T and C (Fig. 19).
Ground on a C lead wlll cause the operation
of relay ROl (Fig. 32) through a B7 contact
of either relay PCl (Fig. 32) or relay PC2
(Fig. 32). Relay ROl in operation will (a)
connect battery to the PCl and PC2 relays
and (b) lock up under control of the relays
PCl and PC2. One of the PC relays wlll
operate (the one assoclated with the C lead
with the ground signal) and in operating

SECTION II
Page 2

{a) connect battery to its winding, (b) open
the lockup and operate paths for relay RO1,
and (c¢) connect audible signaling voltage to
the called stations under control of the R
leads. Relay T (Fig. 19), as described in
1.04, releases at the end of a nominal 1-1/2
second interval. This removes the ground sig-
nal from the C lead, causing the release of
relay PC and thus opening the audible signal-
ing path to the called statlons, A maximum of
three off-premise stations may be included in
the conference by applylng a ground signal to
the off-premise circuit C lead under control
of the PCl relay and R optlon. This arrange-
ment should be provided in accordance with
Circuit Note 104. The preset conference con-
trol circult may simllarly be operated by
applylng a ground signal to an S lead under
control of a signaling key (Flg. 9). The
audible signal at the called stations will
operate so long as the key 1s depressed.

1.12 The talklng and disconnecting oper-

ations are as described in 1.08 and
1.09. Under the worst circult conditions,
this scheme wlll allow for a T7-station
conference, maximum: 8ix called stations
and the calling station.

E. Inward or Add-On Conferencing

1.13 Inward or add-on conferenclng 1s an

optional feature which allows for the
directing of a CO or PBX line to one or more
of the intercommunicating stations. The CO
or PBX call is picked up under the control
of an assoclated key telephone system No. 1A,
1A1l, or 1A2, When it is ascertalned that
one or more of the key telephone system No.
6A statlons are to be conferenced with this
call, a hold 1s placed on the CO or PBX 1llne.
The intercommunicating statlions are then
selected and signaled, and a local talking
connectlon 1s established through the regular
intercommunicating operations, After the
intercommunicating connectlon 1s established,
the outslde call can be conferenced at any
time through the operation of the assoclated
signaling key (Fig. 9). The inward confer-~
encing clircult will operate whenever the key
is depressed. There are no guarding features
assoclated with inward conferencing circuit
operations such as will be found in single-
or 2-link arrangements.

1.14 The operation of the signaling key, as
described 1in 1.13, willl cause the oper-
ation of relay N (Fig. 31), which in operat-
ing (a) causes that relay to lock up to the
J lead; (b) opens the operate path of any
other relay N whlch may be assoclated with
this system, thus preventing the intercon-
nection of two or more outslde lines; (c¢)
connects the transmission path of the CO or
PBX line to relay A (Fig. 19); and (d) con-
nects the A lead control to a line cir-
cult. Any local intercommunicating statlon
may drop off during the conference. As soon
as the last intercommunicating station
releases, relay N willl return to normal,
releasing the CO or PBX connection.
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OFF-PREMISE EXTENSIONS

1.15 One of the optional features 1s a
means for the connection of off-prem-
ise stations. Such stations are connected
to the selector clircuit under control of the
off-premise circuit (Fig. 12), and are sup-
plied with talking battery through the wind-
ings of relay P (Fig. 12). Dial pulses
originated by the off-premise station are
repeated by relay P and cause the selector
circuit to operate and signal the called
station described in 1.03 through 1.07.
When the off-premise station is called,
relay R (Fig. 12) is made to operate for a
nominal 1-1/2 second period under control of
a C lead and the selector circuit. The R
relay may also be operated by applying a
ground to the S lead under control of a sig-
naling key. 1In this case, the audible signal
at the off-premise station wlll continue as
long as the signaling key is depressed. The
R relay, in operating, connects ringing volt-
age to the T and R leads, slgnaling the
called station. The called station on pickup
will operate the P relay, which will complete
the operating path for the C relay (Fig. 12).
Operation of the C relay opens the operating
path for relay R, which ensures that an aud-
ible signal will not be accilidentally applied
to the line while the off-premise station is
in use. Visual signals are not provided at
off-premise statlions by this circuit, but
conventlonal key telephone system No. 1A,
1A1 or 1A2, CO or PBX line clrcuits may be
used 1n the same manner as for a central
office line. The relay P releases after the
off-premise station disconnects.

TIME-OUT CONTROL LEAD FOR KE¥Y
TELEPHONE SYSTEM NO. 1A OR 1Al

1.16 A ground signal CO lead 1s provided

under the control of relay B (Fig. 19),
which may be connected to an associlated key
telephone system No. 1A or 1Al to prevent the
operation of the time-out feature while a
statlon is using the intercommunicating
facilities.

2. SINGLE-TALKING LINK ARRANGEMENT

2.01 The following circuit description for

single-talking link arrangement also
pertains to the 234A key telephone unit
(Fig. 22) (selector and transfer single-link
circult). There is one exception: Where a
designated lead is stated to interconnect
Fig. 19, 23, and 24, and the first Flg. 2,
it is replaced by an internal strap within
the 234A key telephone unit.

LINE SEIZURE

2.02 All stations are connected to the

selector circuit (Fig. 19) under con-
trol of theilr associated statlon signaling
circult (Fig. 23 or 25). When a station
picks up, the associated L relay (Fig. 23 or
25) operates but performs no useful functlon
at this time. Relay A in the selector

circult %Fig. 19g also operates, operating
relay B (Fig. 19). Relay B operated (a)
prepares the circuit for stepping the A
selector, and (b) applies a ground signal to
the J lead, cperating relay Bl (Fig, 24)
under control of relay TBl (Fig. 24).

2.03 When dlal tone is provided, relay B

applies ground to the ST lead to start
vibrator B (Fig. 34), which applies dial
tone to the tip side of the 1line, through
the winding of relay A under control of the
MS relay (Fig. 30). The operation of the Bl
relay (a) lights the busy lamps steadlly at
all stations; (b) applies a ground start
signal to the associated flashing circuit;
(c) applies a ground signal to an assoclated
key telephone system No. 1A or 1Al time-out
control circuilt, 1f so connected; and (4)
applies a ground signal to an assoclated
Visual and Audible Signal Circuit, i1f pro-
vided.

RELEASE OF PRELIMINARY PULSE

2.04 When a digit 1 1s dialed initially or

is registered in the selector due to
handset fumbling, etc, a ground signal will
be applled to the selector release magnet
under control of the first selector bank;
relay RL (Fig. 23, if provided; the operated
T relay (Fig. 19); and the releaséd C relay
(Fig. 19). The selector returns to normal,
and the selector clrcuilt 1s ready to receive
the first pulse train.

STATION SELECTION

2.05 Relays A, B (Fig. 19), and Bl (Fig. 24)
have been operated by pickup of the

calling station as described in 2.02 and 2.03.

A. Dial Selection -~ Nine Codes Maximum

2.06 Stations are selected by dialing a

single digit (2 through 0, inclusive)
associated with the desired statlion. As the
dialing progresses, relay A (Fig. 19) re-
leases and reoperates in unison with the dial
pulses. Relay B (Fig. 19) is made to release
slowly by means of resistor B and capaciltor
A.2, thus remaining operated during dlaling.
As relay A pulses, ground 1s connected under
control of relay B to the rotary magnet,
causing selector A to step in unison with the
dial pulses. The C relay (Flg. 19) (a) oper-
ates on the first release of the A relay, (b)
short-circults 1ts secondary winding on its
own make contacts to make it release slowly,
and (c¢) remains operated during the pulse
traln.
2.07 When dlal tone 1s provided, relay C ap-
plies ground to lead LK to operate
relay MS (Fig. 30). Relay MS operated (a)
locks up to the ST lead, and (b) opens the
DT lead, supplying dlal tone to the tlp side
of the line through the winding of the A re-
lay. Relay C operates relay T (Filg. 19),
which in turn connects reslstor A and capacl-
tor A.l across 1ts winding to allow the

SECTION IT
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network to charge during pulsing. At the
completion of the pulse train, relays A and
B remain operated and relay C releases. The
release of the C relay (a) opens the operate
path for the T relay, (b) connects a ground
signal to the first bank of the selector un-
der control of the T relay, and (c) connects
a ground signal to the second bank of the
selector under control of relays T and B and
the camp-on control circuit (Fig. 34), if
provided. The use of these ground signals
is explained in 2.08. The release of relay
T is delayed for a nominal 1-1/2 second per-
1od by means of the resilstor-capacitor cilr-
cult across 1ts winding, thus providing the
timing interval used to control the audible
signal on an incoming call, as explalned 1n
2.15 through 2.20. The release of the T re-
lay (a) opens the ground signal to the first
and second banks of the selector, and (b)
connects a ground signal to the release mag-
net of selector A under control of relays A,
B, and C and the selector off-normal con-
tacts, thus returning the selector to normal.

2.08 The ground signal on the second bank
of the selector 1s connected under
control of a C lead through the called sta-
tion LS relay (Fig. 23 or 25) to operate
relay BC (Fig. 24 which 1n turn operates
relay BCl (Fig. 243. Operatlon of relay BC1l
connects battery to the B and BA leads,
shorting the winding of relay BC and allow-
ing the called station LS relay to operate.
Relays BC and BC1l return to normal. Their
purpose is to open the operate path of relay
TB1L (Fig. 24) before the operation of relay
LS. If this were not done, an operate path
for relay TBl would exist under control of
the making continuity contacts PMEBY4 and
PMEB9 on relay LS and the calling statlon
telephone set. Relay LS in operating (a)
opens the operate path for the BC relay; (b)
locks up to relay Bl (Filg. 24) under control
of the H lead and the associated L relay
(Fig. 23 or 25); (c) connects the called
station signaling lamp to the lamp flashing
circult under control of the Bl relay; (d)
connects the called station T and R leads to
the battery-feed relay TBl1 under control of
the RO relay (Fig. 24%); and (e) connects the
ground signal which 1s on the C lead to an
RO or RO2 lead, operating the audible sig-
naling circuilt as covered in 2.15 through
2,20, Relay CH (Filg. 24) may operate at

this time but wlll perform no useful function.

B, Dial Selection - Over Nine Codes

2.09 Intercommunicating systems of more

than nine codes make use of the trans-
fer circult (Fig. 2): one circult for each
nine additional codes. Stations associated
with single-digit codes are selected and sig-
naled as described in 2.06 through 2.08 and
2.13 through 2.20. Stations associated with
2-digit codes are selected by first dlaling
the tens-digit transfer code (see Circult
Note 104), followed by dialing the units
digit. Single-digit numbers may not be used
as station codes when they are used as tens
digits for transfer codes.
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2,10 When the transfer code 1s dlaled, re-

lays A, B, C, and T and selector A
(Fig. 19) operate as described in 2.06
through 2.08. At the end of the pulse train,
relay C (Fig. 19) releases, connecting a
ground signal to one of the assoclated trans-
fer circuits operating the RL relay (Fig. 2)
under control of an SW lead, the filrst bank
of the selector, and relays T and C. Relay
RL operates, ga; locking up under control of
the B relay; (b) connecting an operate path
to the release magnet of the selector under
control of relays B and TR (Fig. 2), the RL
lead, and the selector off-normal contacts;
and (c) completes an operate path to relay
TR under control of the off-normal contacts
of the selector and the ON lead. Release of
the selector will cause relay TR to operate,
which in turn (a) locks up under control of
the RL and B relays; (b) transfers the C
leads (connected to the second bank of the
selector) from single-diglt code stations to
a group of 2-digit code statlons; (c) opens
the operate path for the selector release
magnet; and (d) opens the operate path for
other RL relays which may be provided. The
unlts-digit code 1s then dlaled,and, upon
the completlon of the second pulse traln, a
ground signal 1s connected to the called
party station signaling clrcult (Fig. 23 or
25) under control of the selected C lead.
Further operation of the circuits during the
dilal selection process is as described 1In
2,06 through 2.08.

C. S8ignal-Key Selection

2.11 A station may be selected through the

operation of a signal key (Fig. 9),
furnished on a one-per-station per called-
station basls. Operation of the signal key
places a ground on the C lead of the called
party station signaling circult or long line
circuit, causing relay LS (Fig. 23 or 25), to
operate. The operation of the various cir-
cults during the statlon selection process
is as described in 2.06 through 2.08. The
audible signal at the called statlon will
operate so long as the key 1s depressed.
2.12 When interrupted ringing 1s provided,
the audible signal at the called sta-
tion will continue until the called station
answers or the calling statlon abandons the
call.

STATION SIGNALING

D. Visual Signals

2.13 Relay Bl (Flg. 24) operates on pilckup
and in operating (a) lights the busy
lamps at all assoclated stations steadily;
(b) applies a ground start signal to the
flashing circuit (Fig. 14), to the TO lead
to the Visual and Audible Signal Clrcult, or
to a flashing circult of an assocliated key
telephone system; and (c) connects a flash-
ing lamp signal to the LF lead. When a sta-
tion is selected, the assoclated relay LS
(Fig. 23 and 25) operates, connecting the
called station busy lamp to the flashing
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circult, providing the flashing lamp signal
on an incoming call. The called station in
answering operates relay TBl (Fig. 24),
which (a) opens the operate path for relay
Bl, and (b) lights the busy lamps at all
assoclated stations steadily. The release
of relay Bl connects a steady signal woltage
to the called station busy lamp.

Installations Requiring More than 40
Line-Busy Lamps and a Need to Flash
More than 20 Lamps at One Time

2.1% The visual signaling capabilities of

the system are expanded through use of
Fig. 16 and 17 and the M and V options. In
operation, the usual visual signaling path
is used for ground signal control of a slave
relay, the contacts of which provide the
visual signaling control.

E. Audible Signals

2.15 Three methods for audible signaling

are provided: over T and R leads,
over a separate signaling pair, and over a
common audible circuit. Any comblnation may
be incorporated in an installation, thereby
providing facilities for elther ac or dec
gignaling at assoclated stations. The par-
ticular details of the signaling arrange-
ments are to be determined locally.

Signaling over T and R Leads

2.16 The information in 2.06 through 2,08
covers the procegs of station selection
and describes how a ground signal on the
called station C lead causes operation of the
associlated relay LS (Fig. 23), which in turn
connects that ground to the RO or RO2 lead.
This signal will cause the operation of re-
lay RO (Fig. 24) under control of relay ROl
(Fig. 32), if provided, and relay Bl (Fig.
24), connecting the T and R leads to the
ringing-voltage source. The bridged ringer
at the called station will operate, and con-
tinue to operate for a nominal 1-1/2 second
period; the release of relay T (Fig. 19), as
described in 2.06 through 2.08, will then
open the operate path for relay RO (Fig. 24),
disconnecting the ringing-voltage source.

2,17 When interrupted ringing is provided,
however, this signal will cause the
operation of relay CA2 (Fig. 30). The CA2
relay (a) locks up to the RO3 lead under
control of the operated relay A (Fig. 19);
(b) completes the path for the interrupted
ground from the visual and audible signal
equipment, which furnishes interrupted ground
on lead RO to pulse relay RO (Fig. 24) under
control of relay ROl (Fig. 32), if provided,
and relay Bl, connecting the T and R leads
to the ringing-voltage source. The operation
of Bl relay (Fig. 24) applies ground to the
TO lead, whilch starts the Visual and Audible
Signal Circuilt.

2.18 When audible tone is provided, B relay
(Filg. 19) applies ground to the ST lead

to start vibrator V (Fig. 34), which applies
audible tone to tip side of the line under
control of the RO relay (Flg. 24) and LS
relay (Fig. 23 or 25), The bridged ringer
at the called station will operate with in-
terrupted ringing, and the audlble tone willl
continue until the called station answers or
the call is abandoned.

Signaling Over a Separate Palr

2.19 A separate signaling pair may be used

where 1t is not convenlent to signal
over T and R leads. The operation and re-
lease of relay RO (Flg. 24) i1s as described
in 2.16 through 2.18. Relay RO in operating
connects an audible signaling voltage to the
called station bell, buzzer, or ringer under
control of the RS1 lead, the operated LS re-
lay (Fig. 23 or 25), and the RS lead (see
Circuit Note 105).

Common Audible Clrcult at Station

2.20 Facllities are provided to enable oper-

ation of a common audible cilrcult at
the called station. All common audible cir-
cults of statlions assoclated with thls system
must operate in the same manner; that is, the
clrcuits must operate from the same signal
source, such as a battery or ground. Relay
RO (Fig. 24) operates and releases as des-
cribed in 2.16 through 2.18. The operation
of relay RO connects a signallng source to
the called statlon common audible circult
under control of the R32 lead, the operated
LS relay (Fig. 23 or 25), and the Rl lead
(see Circult Note 105).

TALKING

2.21 Relays A, B (Fig.19), Bl EFig. 24), the
calling station L relay (Fig. 23 or
25), and the called station LS relay (Fig.
23 or 25) have previously been operated.
Relay RO (Fig. 24) must be released before

further circult action can take place.

F. Talking with Other Stations
btefore the Called 3tatlon Answers

2.22 A station other than the called station

may respond to the audible and visual
signals and recelve a talking connectlon with
the calling statlon, talking battery being
furnished from relay A (Flg. 19). The re-
sponding statlon relay L (Fig. 23 or 25) will
operate, but performs no useful functlon at
this time. The flashing signal at the called
station continues until that statlon plcks up
or the call is abandoned.

G. Talking with the Called Station

2.23 The called station, in answer to the
visual and audlible signals, picks up
and connects the assoclated telephone circult
to the T and R leads, causing operation of
relay TBl (Fig. 24). Relay TBl in operating
(a) opens the operate path for the Bl relay
(Fig. 24), (b) connects a ground signal to

SECTION II
Page 5



CD-69286-01 - ISSUE 6D - SECTION II

the Al lead, and (c) connects a battery sig-
nal to the BA lead, preventing any further
operation of relays BC and BCl (Fig. 24).

2.24 When the ground signal 1s placed on the

Al lead, the callling station LS relay
(Fig. 23 or 25), as well as the LS relays of
any other stations which may have responded
before the called station answered, will
operate under control of the previously oper-
ated L relays (Fig. 23 or 25). The stations
are now connected to the common battery feed
relay TBl, and conversation may take place,
The bridge across relay A (Fig. 19) has now
been removed; therefore, relays A, B (Fig.
19), and Bl release.

2.25 When dial tone 1s provided, the release

of relay B removes ground from the ST
lead, (a) releasing relays MS (Fig. 30), and
(b) stopping vibrator V (Fig. 34).

2.26 When interrupted ringing is provided,

the release of relay A removes ground
from the RO3 lead, releasing relay CA2 (Fig.
30). The release of relay CA2 removes inter-
rupted ground signal from the RO relay (Fig.
24), stopping the interrupted ringing.

2.27 When audible tone is provided, the

release of relay B removes the ground
signal from the ST lead to vibrator V, stop-
ping audible tone.

DISCONNECTION

2.28 As each station disconnects, the asso-
ciated L and LS relays (Fig. 23 or 25)
are released. The last station to release
will open the operate path for relay TBl (Fig.
24), causing its release. The system is now
available for another talking connectlon.

AUTOMATIC CUTOFF

2.29 Such automatic cutoff 1s provided, as a

wiring optlon, that each station, on
pickup, can or cannot be connected to an ex-
isting talking connection. Operate battery
for LS relays (Fig. 23 or 25) associated with
stations which are to be cut off is under the
control of the B lead and relay Bl (Fig. 24).
As soon as the called station answers, relay
Bl releases, opening the operate path for the
LS relays of those stations which are to be
cut off from the existing conversation. Oper-
ate battery for LS relays assocliated with
stations which are not to be cut off i1s under
the control of the BA lead and relay TBl (Fig.
24). As soon as the called station answers,
the operated TBl relay connects a battery
signal to the BA lead. This signal ensures
an operated path for the LS relays, which al-
lows stations so connected to come into an
existing conversation at any time.

CONFERENCE CONNECTIONS

H. Preset Conference

2.30 Preset conference 1s an optional fea-
ture which enables an intercommunicating
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station to select a group of statlions through
means of a dialed code or the operation of a
signaling key. Each Fig. 32 (preset confer-
ence control circuit) can be used to provide
two preset conferences of a maximum six slg-
naled stations each. Any number of preset
conference arrangements may be included (a
station may be included in different preset
conference groups), limited only by those
requirements stated in Circuit Note 104.

2.31 When the code
conference is

reserved for calling a
dialed, the selector
circult operates as described in 2.05 through
2.12. Upon release of relay C (Flg. 19), a
ground signal 1s connected to an assoclated
preset conference control circult under con-
trol of a C lead, the transfer circult (if
provided), the selector bank, and relays T
and C (Fig. 19). Ground on a C lead will
cause the operatlon of relay ROl (Fig. 32)
under control of a B7 contact of either re-
lay PCl (Fig. 32) or relay PC2 (Fig. 32) and
the Bl relay (Fig. 24), which in operating
will (a) connect battery to the PCl and PC2
relays, (b) lock up under control of the PC
relays, and (c¢) open the operate path for
relay RO (Fig. 24). This delays operation

of audlble signaling until the called sta-
tion LS relays (Fig. 23 or 25) have operated.
One of the PC relays (the one associlated with
the C lead with the ground signal) will oper-
ate, and in operating will (a) connect bat-
tery to 1ts winding, (b) open the lockup and
operate paths for relay ROl, and (c¢) connect
a ground signal to operate the called station
LS relays.

2.32 Relay T (Fig. 19) releases at the end

of a nominal 1-1/2 second interval,
removing the ground signal from the C lead.
This causes the release of relay PC, thus
opening the audible signaling control to the
called stations. This circult may similarly
be operated by applylng a ground signal to
an S lead under control of a slgnaling key
(Fig. 9). The audible signal at the called
stations willl operate so long as the key 1s
depressed.

2.33 When interrupted ringing and audible
tone are provilided, however, relay T
(Flg. 19) releases at the end of a nominal
1-1/2 second interval, removing the ground
signal from the C lead. This causes the
release of relay PC, thus opening the ground
signal to the RO2 lead. The CA2 relay (Fig.
30) has already been locked up by the RO3
lead, and interrupted ringing and audible
tone are being supplied untll a called sta-
tion answers or the call 1s abandoned. This
circuit may simllarly be operated by applying
a ground signal to an S lead under control of
a signaling key. The audible signal at the
called stations will operate until a called
station answers or the call 1s abandoned.

2.34 The LS relays in operating will lock up
to relay Bl through the winding of re-
lay CH (Fig. 24), causing it to operate,
since there are at least two relays being
held over the common lockup path. After the
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first called station answers, a hold path is
provided for relay Bl under control of relays
TB1 (Fig. 24) and CH. As each called station
answers, the lockup path for the associlated
LS relays is transferred from the Bl to the
TB1l relay. When the last signaled station
answers, the operate path for relay CH will
be opened and the relay will release. In
this way, a flashing signaling lamp will be
maintained at all called stations and at the
calling station after the first conference
station picks up, until all stations have
answered. This flashing lamp is used to in-
dicate just when the called conference 1s
completed. The other talking and disconnect
operations are as described in 2.21 through
2.28. Under the worst circuit conditions,
this scheme will ailow for a 7-station con-
ference maximum: six called stations and

the calling station.

I. Selected Conference

2.35 A selected conference may be called

through the operation of a number of
signaling keys furnished on a one-per-station
per called-station basis. Circuit operation
is as described in 2.211, 2.12, and 2.30
through 2.34. All conferenced stations must
be signaled by the operation of the signaling
key before the first called station plcks up.
Under the worst circuilt conditions, this
scheme will allow for a 7-station conference
maximum: six called statlons and the calling
station.

J. Conference Time-Out

2.36 Conference time-out 1s a separate
optional feature that is provided as
part of the preset conference unit. This
circuit releases the unanswered statlons
from the signaling circuit 30 seconds after
the calling station starts the call. Only
one Fig. 33 per system need be connected.

2.37 When the station making the preset or

selected conference call picks up,
relay Bl (Fig. 22 or 24) operates as des-
cribed in 2.02 and 2.03 and applies ground
to the TD lead, which starts to heat the
instant reset thermal time-delay relay TD
(Fig. 33). During the heating period, con-
tacts 1-8 of TD relay open. At the end of
the heating period, contacts 5-7 close,
operating TDA relay.

2.38 The operation of the TDA relay (a)

opens the ground from Bl relay over
the TD lead, which stops the heating of the
TD relay, starting the cooling period; and
(b) locks up througnh its own make contact to
the TD lead. The total time-out includes
the heating and cooling periods. After 30
seconds, the cooling period ends, and con-
tacts 1-8 of TD relay close and connect
ground over the CTO lead to the CH relay
(Fig. 22 or 24), shunting it and causing 1t
to release. This is the same effect as if
all stations answered and CH relay released,
as described in 2.30 through 2.34.

2.39 For other calls, TD relay will heat
and then TDA relay (Fig. 33) will
operate. Since relay CH (Fig. 22 or 24) may

or may not operate (2.06 through 2.08), and
performs no useful function at this time,
shunting down of its winding, 1f it operates,
willl also perform no useful function.

K. Inward or Add-On Conference

2.4 Inward or add-on conferencing 1s an

optional feature which allows for the
directing of a CO or PBX line to one or more
of the intercommunlcating stations. The CO
or PBX call 1s picked up under the control
of an associated key telephone system No. 1A,
1Al, or 1A2. When it is ascertained that
one or more cf the ey telephone system No.
6A statlons are to be conferenced with this
call, a hold is placed on the CO or PBX line.
The intercommunicating statilions are then
selected and signaled, and a local talking
connection is established through the regular
intercommunicating operations. After the
intercommunicating connectlon 1s established,
the outslde call can be conferenced at any
time through the operation of the signaling
key (Fig. 21).

2.41 A signal key 1s required for each
add-on conference control circuit
(Fig. 31). These keys may be multipled if

more than one station is to originate the
same add-on conference cilrcuit. A single-
line add-on transfer circuit (Fig. 20) is
also required for each add-on conference
control circuit (Fig. 31). If more than
one CO or PBX line 18 to be provided with
the add-on conference control feature, it
is necessary to use a separate add-on con-~
ference control cilrcuit (Fig. 31) for each
CO or PBX line, and a multiple add-on
transfer circuit (Fig. 3€), which can be
connected to as many as seven add-on con-
ference control circults.

2.42 When the called station on the inter-
communicating system arswers, the

LS relay (Fig. 23 or 25) of the calling
station operates. When relay LS operates,

a ground is connected to the AU lead, which
operates the MS relay (Fig. 20) or the

A relay (Fig. 36). The operation of the
signaling key connects a ground signal under
contrel of the S1 and M leads and the oper-
ated LS and MS or A relays, causing the
operation of relay M (Fig. 31). (See Cir-
cuit Note 105.) Relay M in operating

(a) locks up to the Al lead; (b) opens the
operate path of any other relay M which may
be assoclated with this system, thus pre-
venting the interconnection of two or more
outside lines; (c) connects the transmission
path of the CO or PBX line to the talkilng
link; and (d) connects the A lead control to
a 1Al 1ine cilrcult. Any local intercommun-
icating station may drop off during the con-
ference. As sgoon as the last Intercommuni-
cating station releases, relay M will return
to normal, releasing the CO or PBX
connection.

SECTION II
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OFF-PREMISE EXTENSIONS

2.43 Intercommunicating connections between

off-premise and local stations may be
obtained under the control of Fig. 12. Any
2-wire line which may be extended through
conventional local plant long line circuits
or toll circults may be used for this con-
nection. Busy lamps cannot be provided at
the off-premise stations because of loop
ranges involved. The off-premlse connectlon
may terminate in a key telephone system No.
1A, 1Al, or 1lA2, CO or PBX line circult, if
desired, to provide flashing lamps and com-
mon audible signals. With a key telephone
system termination, the busy lamps will be
operated only when the off-premise station
is busy.

L. Local to Off-Premise Call

2. 44 The off-premise stations are selected

by dlallng or by the operation of a
slgnaling key, as described in 2.05 through
2.12. At the completion of the pulse train,
a ground signal causes relay R (Fig. 12) to
operate under control of a G lead, the
selector circuit, and Fig. 2, 1f provided.
Relay R in operating (a) opens the transmis-
slon path between the off-premise and local
stations; (b) connects ringing voltage to
the off-premise station T and R leads, caus-
ing operation of a bridged ringer or ringup
circult at the distant end; and (c¢) connects
a ground signal over a separate CL lead to
the off-premise statlon LS relay (Fig. 23 or
25), causing its operation. The R relay may
also be operated by applying a ground to the
S lead under control of a signalling key. In
thls case, the audible signal at the off-
premise station will continue as long as the
signaling key 1s depressed.

2.45 When interrupted ringing and audible

tone are provided, the LS relay (Fig.
23 or 25) operation transfers the C ground
to the RO2 lead. The RO relay (Fig. 24),
operates as described in 2.16 through 2.18,
supplying an interrupted ground to the RS
lead, which operates and releases relay R
(Fig. 12), providing interrupted ringing and
audible tone. Relay R will release at the
end of the nominal 1-1/2 second period pro-
vided by the selector circult, reconnecting
the transmission path. On plckup, the P re-
lay (Fig. 12) will operate through the off-
premise telephone circult, in turn operating
relays ¢ (Fig. 12) and TB1 (Fig. 24). Oper-
ation of relay C opens the audible signaling
path for the off-premise statlon. Operation
of relay TBl connects a ground signal to the
Al lead, which causes the calling station
telephone circuilt to be connected to the
common battery feed relay, as described in
2.23 through 2.27. Talking battery for the
of f-premise stations i1s supplied from relay
P, and for the local station from relay TB1.
The local statlon disconnects, and the off-
premise station on disconnecting causes the
release of relays P and C. The last station
to disconnect releases relay TBl, returning
the circult to normal.
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M. Off-Premise to Local Call

2.46 When initiating a call, the off-premise

statlon is connected to the selector
circult under control of the assoclated IS
(Fig. 23 or 25) and P (Fig. 12) relays. Re~
lay P operates on loop current and, on dial-
ing, repeats dial pulses, which in turn cause
the selector circuit to operate as described
in 2.05 through 2.12.

CAMP-ON

2.47 The use of this feature introduces a
possibility of mutilating dial pulses
of calls in processg, slnce the person coming
in over the busy lamps has no way of knowing
that a c¢all 1s being dialed. Therefore, 1ts
use should preferably be limlted to calls of
an urgent nature. Camp-on is an optional
feature which allows a station to pick up,
dial, and select a station while the inter-
communicating system 1s in use. The code 1s
stored, and the system is then reserved, or
camped on. As soon as the system is free to
accept another call, the previously selected
station 1s automatically signaled wlthout
further operation on the part of the calllng
station. Stations which are connected so
that they are not automatically cut off can-
not camp on the system, since on pickup they
are automatically transferred onto the talk-
ing connection. The intercommunicating sys-
tem 1is in use, and the busy lamps, if
provided, are lighted steadily at all sta-
tions. The communicating statlons have the
relays of thelr assoclated station signaling
clrcuits operated, and the battery feed re-
lay TBl (Flg. 24) is operated, preventing
further operation of relay Bl (Fig. 24).

2,48 A station wishing to camp on the system
plcks up and 1s connected to the selec-
tor circult under control of the assoclated
LS relay (Fig. 23 or 25). The code 1s dlaled;
the selector operates as described in 2.05
through 2.12; and at the completlon of the
pulse train a ground signal i1s connected to
relay BY1l (Fig. 3%) under control of the BY1
lead, the selector A off-normal contacts,
and the released Bl relay. The ground sig-
nal will also be connected to the C leads
until relay BY (Fig. 34) operates. The LS
relays assocliated with stations that are
automatically cut off will not have battery
connected to their winding and so will not
operate. The LS relay assoclated with sta-
tions that are not automatically cut off may
buzz until relay BY operates. Relay BY1l in
operating (a) connects through the BY1l lead
to operate the BY relay, (b) opens the lock-
up path for the BY relay, and (c) opens var-
ious control paths which are used in the
process of camp-on. Relay BY1l is slow to
release, and when a 2-digilt code is dialed,
BY2 will remaln operated over the interval
needed to operate the transfer clrcult, thus
preventing a camp-on when a transfer code 1s
dialed. Relay BY under the control of the
release of the BYl relay (a) locks up to
relay B (Fig. 19), under control of relay
TB1 and the LU and J leads; (b) opens its
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operate path as well as the operate path for
the BY1l relay; (c) holds relay T (Fig. 19)
operated under control of the TC lead and
Fig. 32, if provided, preventing the release
of the selector and thus registering the
dialed code; (d) connects a start signal to
the assoclated flashing circuit or Visual
and Audible Signal Circuit; and (e) connects
the BZ lead to the winding of relay A (Fig.
19). Vibrator V (Fig. 34) operates when the
B relay (Fig. 19) places ground on the ST
lead, and a tcne signal, resulting from the
discharge acrogs the operating winding, is
connected to the calling station telephone
set under the control of the operating
flashing circuit and BZ lead. This signal
indicates to the calling station, as well as
to any other station which may pick up, that
the system is now camped on. If the calling
station abandons the camp-on, the BY relay
will release, releasing contrcl of the
camped-on station.

2.49 The TB1l relay will release when the

last station associated with the talk-
ing connection hangsg up, causing relay BY to
release. The release of relay BY allows the
Bl relay to operate, and closes through a
ground signal to the called station LS relay
urnder control of the previousliy operated
selector circuit. The LS relay operates,
and the called station is signaled.

STATION BUSY

2.50 The station busy circuit (Fig. 35) is

intended to be used wlth key telephone
system No. 6A staticns that are also con-
nected to CO or PBX iines. This circuit
will connect a busy tone to a calling key
telephone system No. 6A station, and oper-
ates the camp-on circult when a station that
is connected to Fig. 35 and is busy with a
CO or PBX call, is signaled on the 6A system.
Fig. 35 may be connected to two stations.
The BL lead of the telephone station and the
A lead of the 6A pickup key are connected to
Fig. 35.

N. Station Is Busy with a CO or PBX Call

2.51 When a station goes off-hook, the as-

sociated station-busy relay in Fig. 35

(either CA2 or MS) operates over the BL lead.

If the busy station is signaled on key tele-
prhone system No. 6A from another station,
the ground signal over the C or S lead 1is
connected to the SB lead through a make con-
tact of the statlion-busy relay. This in
turn operates the BY relay of the busy slg-
nal and camp-on control circuit (Fig. 34),
wrich verforms as described in 2.47 through
2.45. Relay BY locks up through make con-
tacts of the staticn-busy relay, which con-
nect the LU and J leads.

0. Station Makes a Key Tele-
phone System No. 6A Call

2.52 When a station goes off-hook and the

interccemmunication pickup key is

operated, the station-busy relay will be
shunted down or prevented from operating by
the ground connection from the A lead of the
station to the CBl or CB2 shunt resistor,

A ground signal from the C or S lead will go
through break contacts of the station-busy
relay to the F lead of the station signaling
circult, operating the called LS relay and
assoclated circuits, as described in 2.13
through 2.20.

P. Camp-On plus Station Busy

2.53 When a statlon-busy circuit (Fig. 35)

is operated, the lockup path through
an SB relay is partially completed for the
BY relay (Fig. 34) by connecting together
the LU and J leads. If the camp-cn feature
is used by a station not equipped with the
station-busy feature, the BY relay will
operate and lock up, as described in 2.47
through 2.49. If the camped-on statlion con-
cludes the intercommunication call while a
statlon-busy condition is operated, the
camp-on circuit will not cut through until
all station-busy clrcuits are released.
This is due to the parallel lockup path of
the BY relay through the station-busy relay
contacts.

TIME-QUT CONTROL LEAD FOR KEY
TELEPHONE SYSTEM NO. 1 OR 1Al

2.54 A ground signal is provided under the

control of relay Bl and relay TBl
(Fig. 2%4), which may be connected to an
assoclated key telephone system No. 1A or
1AL or to a Visual and Audible Signal Cir-
cult, to prevent the operation of the time-
out feature while a station 1s using the
intercommunicating facilities., Thils is
needed particularly when the assoclated key
telephone system flashing circuit 1s used
for key telephone system No. 6A.

3. TWO-TALKING LINK ARRANGEMENT

LINE SEIZURE
3.01 All stations are connected to the
selector circuit (Fig. 19) under con-
trol of their associated station signaling
circuits {Fig. 26 or 28). When ‘a station
picks up, the assoclated relay L operates
but performs no useful function at this time.
Relay A in the selector circult (Fig. 19)
also operates, operating relay B (Fig. 19).
Relay B operated (a) prepares the clrcult
for stepping the A selector, and (b) applies
a ground signal to the J lead, operating re-
lay Bl (Fig. 27) under control of relay TBl
(Fig. 27).

3.02 When dial tone is provided, relay B
applies ground to the ST lead to start
vibrator V (Fig. 34), which applies dial
tone to the tip side of the line through the
winding of relay A under control of the MS
relay (Fig. 3C). The operation of the Bl

relay (a) lights the busy lamps steadil¥ at
all stations, (b) applies a ground star
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signal to the associated flashing circuit,
and (c) applies a ground signal to an asso-
ciated ey televhone system No. 1A or 1Al
time-out control circult (if so connected)
or Visual and Audible Signal Circuilt (if
provided).

3.03 A maximum of 20 lamps may be operated

under control of a single relay con-
tact, but the viswal signaling capabilities
of the system can be expanded through use of
Fig. 16 and M option. In operation, one of
the signaling paths is used for ground con-
trol of a slave relay (Fig. 16), the contacts
of which then provide the visual signal
control.

RELEASE OF PRELIMINARY PULSE

3.04 When the digit 1 is dialed initially
or 1s registered in the selector due
to handset fumbling, etc, a ground signal
willl be applied tc the selector release mag-
net under control of the first selector bank;
relay RL (Fig. 2), if provided; the operated
T (Flg. 19); and the released C relays (Fig.
19). The selector returns to normal, and
the selector circult is ready to receive the
first pulse train.

STATION SELECTION

3.05 Relays A, B (Fig. 19), and Bl (Fig. 27)
nave previously been operated.

A, Dial Selection -~ Nine Codes Maximum

3.06 Stations are selected by dialing a

gsingle digit (2 through C, inclusive)
assoclated with the desired station. As the
dialing progresses, relay A (Fig. 19) re-
leases and reoperates in unison with the
dial pulses. Relay B (Fig. 19) is made to
release slowly by means of resistor B and
capacltor A.2, thus remaining operated dur-
ing dialing. As relay A pulses, ground is
connected under control of relay B to the
rotary magnet, causing selector A to step in
unison with the dial pulses. A slow-releas-
ing relay C (Fig. 19) operates on the first
release of relay A and remains operated dur-
ing the pulse train. This relay operates
relay T (Fig. 19), which in turn connects
resistor A and capacitor A.l across 1ts
winding to allow the networx to charge
during pulsing.

3.07 When dial tone 1s provided, relay C
applies ground to lead LK to operate
relay MS (Fig. 30). Relay MS operated (a)
locks up to the ST lead, and (b) opens the
DT lead, supplylng dial tone to the tip of
the line through the winding of relay A.
At the completion of the pulse train, relay
A remains operated and relay C releases.
The release of the ¢ relay (a) opens the
operate path for the T relay, (bg connects
a ground signal to the first bank of the
selector under control of the T relay, and
(¢c) connects a ground signal to the second
bank of the selector under control of relays
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T and B and the camp-on control circuilt

(Fig. 34), if provided. The use of these
ground signals is explained in 3.08. The
release of relay T 1s delayed for a nominal
1—1/2 second period by means of the resistor-
capacitor circuit across 1ts winding, thus
providing the timing interval used to control
the audible signal on an incoming call, as
explained in 2.15 through 2.20. The release
of the T relay (a) opens the ground slgnal to
the first and second banks of the selector;
and (b) connects a ground signal to the re-
lease magnet of selector A under control of
relays A, B, and C and the selector off-nor-
mal contacts, thus returning the selector to
normal. ‘

3.08 The ground signal on the second bank
of the selector 1s connected under con-
trol of a C lead through the called statlon
LS relay (Fig. 26 or 28) to operate relay BC
(Fig. 27), which in turn operates relay BCl
(Fig. 27). Operation of relay BCl connects
battery to the B and BA leads, shorting the
winding of relay BC and allowing the called
station LS relay to operate. Relays BC and
BCl return to normal; they are used to open
the operate path of relay TBl (Fig. 27) be-
fore the operation of relay LS. If this
were not done, an operate path for relay TB1
would exist under control of the making con-
tinuity contacts PMEB4 and PMEB9 on relay LS
and the calling station telephone set.
Relay LS in operating (a) opens the operate
path for the BC relay; (b) locks up to relay
Bl (PFig. 27) under control of the H lead and
the assoclated L relay (Flg. 26 or 28); (c)
connects the called station signaling lamp
to the lamp flashing circuit under control
of the Bl relay; (d) connects the called
station T and R leads to the battery feed
relay TBl under control of the RO relay
(Flg. 27); and (e) connects the ground sig-
nal which is on the C lead to the RO or RO2
lead, operating the audible signaling cir-
cuit,as described in 3.15 through 3.19. Relay
CH (Fig. 27) may operate at this time but
will perform no useful function. Should the
station selected be one which is busy on an-
other talkling link, a busy tone will be re-
turned to the callinrg statlon, as descrilbed
in 3.20,

B. Dlal Selection -~ Over Nine Codes

3.09 Intercommunicating systems of more
than nine codes make use of the
transfer clrcult (Fig. 2): one clrcult for
each nine addltional codes. Stations asso-
ciated with single-digit codes are selected

and signaled as described 1in 3,06 through
3.08 and 3.13 through 3.20. Stations asso-
clated with 2-diglt codes are selected by
first dialing the tens-digit transfer code
(see Clrcult Note 104), followed by dialing
the units diglt. Single-diglt numbers may
not be used as station codes when they are
used for transfer codes.

3.10 When the transfer code 1s dlaled, re-
lays A, B, C, and T and selector A
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(Fig. 19) operate as described in 3.06
through 3.08. At the end of the pulse train,
relay C releases, connecting a grcund signal
to one of the associlated transfer circuits,
operating the RL relay (Fig. 2) under con-
trol of an SW lead, the first bank of the
selector, and relays T and C. Relay RL
operated ag locks up under control of the

B relay; (b) connects an operate path to the
release magnet of the selector under control
of relay B, and to relay TR (Fig. 2), the RL
lead, and the selector off-normal contacts;
and (c) completes an operate path to relay
TR under control of the off-normal contacts
of the selector and the ON lead. Release of
the selector will cause relay TR to operate,
which in turn (a) locks up under control of
the RL and B relays and J lead; (b) trans-
fers the C leads (connected to the second
bank of the selector) from single-digit code
stations to a group of 2-digit code stations;
(c) opens the operate path for the selector
release magnet; and (d) opens the operate
path for other RL relays which may be pro-
vided. The units-digit code is then dialed,
and, upon the completion of the second pulse
train, a ground signal 1s connected to the
called party station signaling circuit

(Fig. 26 or 28) under control of the selected
C lead. Further operation of the circults
during the dial-selection process is as des-
cribed in 3.06 through 3.08.

C. Signal-Key Selection

3.11 A station may be selected througn the
operation of a signal key (Fig. 9)
furnished on a one-per-station per called-
station basis. Operation of the signal key
places a ground on the C lead of the called
party station signaling circult or long line
circult, causing relay LS (Fig. 26 or 28) to
operate. The operation of the various cir-
cuits during the station-selection process
is as described in 3.06 through 3.08. The
audible signal at the called station will
operate so long as the key 1ls depressed.

3.12 When interrupted ringing is provided,

the audible signal at the called sta-
tion will continue until the called station
answers or the calling station abandons the
call.

STATION SIGNALING

D. Visual Signals

3.13 Relay Bl (Fig. 27) operates on pickup
and in operating (a) lights the busy

lamps at all associlated stations steadily;
(b) applies a ground start signal to the
flashing circuit (Fig. 14), to a flashing
circult of an assoclated key telephone
system, or to the TO lead to the Visual and
Audible Signal Circuit, if provided; and

¢) connects a flashing lamp signal to the
LF lead. When a station 1s selected, the
associated relay IS (Fig. 26 or 28) operates,
connecting the called station busy lamp to

the flashing circult, providing the flashing
lamp signal cn an incoming call. The called
station in answering operates relay TBl
(Fig. 27), which (a) opens the operate path
for the Bl relay, and (b) lights the busy
lamps . at all associated stations steadily.
The release of relay B: connects a steady
signal voltage to the called station busy
lamp.

Installations Requiring More than U4C

Line-Busy Lamps and a Need to Flash

More than 20 Lamps at One Time

3.14 Upon transfer, the steady lamp is main-

tained at the connected stations under
control of the assoclated LT relay (Fig. 26
or 28). The visual signaling capabilities
of the system are expanded through use of
Fig. 16 and 17 and the M and V options. In
operation, the usual visual signaling path
is used for ground signal control of a slave
relay, the contacts of which provide the
visuval signaling control.

E. Audlble Signals

3.15 hree methods for audible signalilng
are provided: over T and R leads,
over a separate signaling pair, and over a
common audible circuit. Any comblnation may
be incorporated in an installation, thereby
providing facllities for either ac or dec
signaling at associated stations. The
particular detalls of the signaling arrange-
ments are to be determined locally.

Signaling over T and R Leads

3.16 The information in 3.06 through 3.08

covers the process of station selec-
tion and describes how a ground signal on
the called station C lead causes operation
of the associated relay L3 (Fig. 26 or 28),
which in turn connects that ground to the
RO or RO2 lead.  This signal will cause the
operation of relay RO (Fig. 27) under con-
trol of relay ROl (Fig. 10), if provided,
and relay Bl (Fig. 27), connecting the T
and R leads to the ringing-voltage source.
The bridged ringer at the called station
will operate, and continue to operate for a
nominal 1-1/2 second period; the release of
relay T (Fig. 19), as described in 3.06
through 2.08, then will open the operate
path for relay RO, disconnecting the
ringing-voltage source,.

3.17 When interrupted ringing 1s provided,

however, this signai will cause the
operation of relay CA2 (Fig. 30). The CA2
reiay (a) locks up to the RC3 lead under
contrcl of the operated A relay (Fig. 19);
(b) completes the path for the interrupted
ground from the visual and audible signal
equipment, which furnishes interrupted ground
on lead RO to pulse relay RO (Fig. 27) under
control of relay ROl (Fig. 32), if provided,
and relay Bl, connecting the T and R leads
to the ringing-voltage source.

SECTION II
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Signaling over a Separate Palr

3.18 A separate signaling pair may be used

where it is not convenient to signal
over T and R leads. The operation and re-
lease of relay RO (Fig. 27) 1s as described
in 3.16 and 3.17. Relay RO in operating
connects an audible signaling voltage to the
called station bell, buzzer, or ringer under
control of the RS1 lead, the operated LS re-
lay (Fig. 26 or 28), and the RS lead (see
Circuilt Note 105).

Common Audible Circuit at Station

3.19 PFacilities are provided to enable

operation of a common audible circuit
at the called station. All common audible
circuits of stations associated with this
system must operate in the same manner; that
is, the circuits must operate from the same
signal source, such as battery or ground.
Relay RO (Fig. 27) operates and releases as
described in 3.16 and 3.17. The operation
of relay RO connects a signaling source to
the called station common audible circuit
under the control of the RS2 lead, the oper-
ated LS relay (Fig. 26 or 28) and the Rl
lead (see Clrcuilt Note 105).

F, Busy Signal

3.20 In 3.06 through 3.08, the process of
station selection is covered and the
placing of a ground signal on the called
station C lead is described. Should the
selected station be busy on the secondary
link, this signal will be connected to the
BY lead under the control of the operated
LT relay (Fig. 26 or 28), causing operation
of relay BY (Fig. 34). Relay BY in operat-
ing (a) locks up to relay B under control
relays ITR and H (Fig. 27) and the LU and J
leads; and (b) connects the BZ lead to the
winding of relay A (Fig. 19). Vibrator V
operates when a ground 1s placed on the ST
lead by relay B (Fig. 19), and a tone signal
indicating that the calling station telephone
is connected to the called station telephone
set under control of the operating flashing
circuit and the BZ lead. This signal results
from the discharge across the operating
vibrator winding.

TALKING

3.21 Relays A, B (Fig. 19), Bl (Fig. 27),
the calling station L relay (Fig. 26

or 28), and the called station LS relay

(Fig. 26 or 28) have previously been oper-

ated. Relay RO (Fig. 27) must be released

before further circuit action can take place.

G. Talking with Other Stations before
the Called Station Answers

3.22 A station other than the called sta-

tion may respond to the audible and
visual signals and receive a talking con-
nection with the calling station, talking
battery being furnished from relay A (Fig.
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19). The responding station relay L (Fig.
26 or 28) will operate, but performs no
useful function at this time. The flashilng
signal at the called station continues until
the call 1s abandoned or that statlon

picks up.

H. Talking with the Called Station -

Secondary Link Free

3,23 The called station, in answer to the

audible and visual signals, pilcks up
and connects the assoclated telephone cir-
cuit to the T and R leads, causling operation
of relay TBl (Fig. 27). Relay TBl in oper-
ating (a) opens the operate path for the Bl
relay (Fig. 27); (b) connects a ground slg-
nal to the Al lead; (c¢) connects a battery
signal to the BA lead, preventing any fur-
ther operation of the BC and BCl relays
(Fig. 27); and (d) connects an operate path
to relay LTR (Fig. 27) under the control of
relays CH (Fig. 27) and H (Fig. 27). VWhen
the ground signal 1s placed on the Al lead,
the calling station LS relay (Fig. 26 or 28),
as well as the LS relays of any other sta-
tions which may have responded before the
called station answered, wlll operate under
control of the previously operated L relays
(Fig. 26 or 28). The stations are now con-
nected to the TBl relay, and the brildge
across relay A (Fig, 19) is removed, allow-
ing the relays of the selector circult to
return to normal.

3.24 When dial tone 1s provided, the re-

lease of relay B of the selector cir-
cuit (Filg. 19) removes ground from the ST
lead, (a) releasing relay MS (Fig. 30), and
(b) stopping vibrator V (Fig. 11%.

3.25 When interrupted ringing is provided,
the release of relay A removes ground

from the RO3 lead, releasing relay CA2

(Fig. 30). The release of relay CA2 removes

interrupted ground signal from the RO relay

(Fig. 27), stopping the interrupted ringing.

3.26 When audible tone 1is provided, the

release of relay B removes the ground
signal from the ST lead to the vibrator V,
stopping audible tone.

3.27 The operation of relay LTR wlll cause
a ground signal to be placed on the
LTR lead. This signal willl operate all LT
relays (Fig. 26 or 28), which have their
assoclated LS relays operated. Relay LT in
operating (a) locks up to the TH lead under
control of the associated LS relay and the
operated LTR relay, (b) transfers the C lead
from the audible signaling circult to the
busy signal control circuit, (c) opens the
audlble signaling path to the associated
station, (d) transfers control of the visual
signal, (e) transfers control of the holding
path of the assoclated LS relay from the TB1
relay to the TB2 relay (Fig. 27), and (f)
transfers the T and R leads to relay TB2,
causing its operation through the connected
telephone circuits. The operation of relay
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TB2 places a ground signal on the A2 lead,
which holds the operated station LS relays
operated and causes relay H (Fig. 27) to
operate. Relay H in operating (a) provides
a ground signal to hold operated the LT re-
lays for the length of the call, and (b)
releagses relay LTR, thus removing the ground
transfer signal from the LTR lead. These
means enable stations, which on pickup were
first connected to the TBl relay (primary
link) to be immediately connected to the TB2
relay (secondary link). Conversation may
now take place; the talking supply is being
furnished from the common battery feed

relay (TB2).

T. Talking with the Calied Station -
Secondary Lin« Busy

3.28 The called station, in answer to the
audible and visual signals, picks up
and connects tne associated teleprione cir-
cuit to the T and R leads, causing operation
of relay TBl (Fig. 27). Relay TBl in oper-
ating provides those functions described in
3.23 through 3.27. The transfer operation
will not take place, since the operated re-
lay H prevents operation of the transfer
functiong until it is released. Talking
battery will be supplied to those stations
now connected to the TBl relay (primary
link), and a conversation independent of the
one on the secondary link may now take place.

J. Link Transfer during a Call

3.29 8Should the stations which are con-

nected on the secondary link hang up
while there are stations connected to the
primary link, those staticons on the primary
link will automatically bve transferred to
the secondary-ilink conrection, A small
click may be heard during this transfer
operation as a result cf the change in the
battery suppiy. The system will then be
free for another call.

3.30 After all staticns on the secondary
link hang up, relay TB2 (Fig. 27) will
release, releasing relay H (Fig. 27). The
release of relay H completes the operate
path for relay LTR (Fig. 27), which, in oper-
ating, places the ground transfer signal on
the LTR lead. This causes all stations
which are connected to the primary link to
be transferred to the secondary link, as
described in 3.23 through 3.27.

DISCONNECTION
K. From Primary Link

3.31

As each station disconnects, the asso-
ciated L and LS relays (Fig. 22 or 28)
are released. The last station to release
will open the operate path for relay TBL
(Fig. 27), causing i1ts release. The system
is now available for another call.

I,. From Secondary Link

3.32 As each statlon disconnects, the asso-

ciated L, LS, and LT relays (Flg. 26
or 28) are released. The last station to
release opens the operate path for relay TB2
Fig. 27%, which releases, releasing relay H
Fig. 27). If the primary link is busy, the
transfer operation will take place before
the system i1s again available to take
another call.

AUTOMATIC CUTOFF

3.33 Automatic cutoff for stations which
happen to be connected to the primary
1ink is controlled by means of such a wiring
option that each station, on pickup, can or
cannot be connected into an exlsting conver-
sation. Operate battery for LS relays (Fig.
26 or 28) assoclated with statlons which are
to be cut off 1s under the control of the B
lead and relay Bl (Fig. 27). As soon as the
calied station answers, relay Bl releases,
opening the operate path for the L3 relays
of those statlons which are to be cut off
from the existlng coriversation. Operate
battery for LS relays assoclated with sta-
tions which are not to be cut off is under
the control of the BA lead and relay TB1l
(Fig. 27). As soon as the called station
answers, the operated TBl relay connects a
battery signal to the BA lead. Thls signal
ensures operate battery for the LS relays,
which allows statlions so connected to come
into an existing conversation at any time.

3.34 Automatic cutoff is, in effect, always

provided on the secondary 1link, since
only those statlons which are connected to
tne primary 1ink at the time of transfer are
transferred. Once this transfer is com-
pleted, no other stations can join those so
connected.

CONFERENCE CONNECTIONS

M. Pregset Conference

3.35 Preset conference ls an optional fea-
ture which enables an intercommunicat-
ing station to select a group of stations
through means of a dialed code or the oper-
ation of a signaling key. Each Fig. 32
(preset conference control circuit) can be
used to provide two preset conferences of a
maximum sgix slignaled stations each. Any
number of preset conference arrangements
may be included (a station may be inecluded
in different preset conference groups), lim-
ited only by those requlrements stated in
Clrcuit Note 10%4.
3.36 Wnen the code reserved for calling a
conference 1ls dlaled, the selector
clrcult operates as described 1in 3.05
through 3.12. Upon release of relay C (Fig.
19), a ground signal is connected to an
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assoclated preset conference control circult
under control of a C lead; the transfer
circuit, if provided; the selector bank; and
relays T (Fig. 19) and C. Ground on a

C lead will cause the operatlon of relay ROl
(Fig. 32), under control of a B7 contact

of elther relay PCl (Fig. 32) or relay PC2
(Fig. 32) and the Bl relay (Fig. 27), which
in operating will (a) connect battery to the
PCl and PC2 relays, (b) lock up under
control of the PC relays, and (c) open the
operate path for relay RO (Fig. 27). This
delays operation of audible signaling until
the called station LS relays (Fig. 26 or 28)
have operated. One of the PC relays (the
one assoclated with the C lead with the
ground signal) will operate, and in operat-
ing will (a) connect battery to its winding,
(b% open the lockup and operate paths for
the ROl relay, and (c) connect a ground sig-
nal to operate the called station IS relays.

3.37 Relay T (Fig. 19) releases at the end
of a nominal 1-1/2 second interval,
removing the ground signal from the C lead.
This causes the release of relay PC, thus
opening the audible signaling controcl to the
called stations. This clrcuit may simllarly
be operated by applylng a ground signal to
an S lead under control of a signaling key.
The audible signal at the called stations
will operate so long as the key 1is depressed.

3.38 When interrupted ringing and audible

tone are provided, however, the T relay
(Fig. 19) releases at the end of a nominal
1-1/2 second interval, removing the ground
signal from the C lead. This causes the re-
lease of the PC relay, thus opening the
ground signal to the RO2 lead. The CA2 relay
(Fig. 30) has already been locked up by the
RO3 lead, and interrupted ringing and audible
tone are beilng supplied until a called sta-
tion answers or the call is abandoned. This
clrcult may similarly be operated by applying
a ground slgnal to an S lead under control of
a slgnaling key. The audible signal at the
called station will be an interrupted ring,
and will continue until the called party
answers or the call is abandoned.

3.39 The LS relays 1n operating will lock

up to relay Bl through the winding of
relay CH (Fig. 27), causing 1t to operate,
since there are at least two relays belng
held over the common loeckup path. The oper-
ation of relay CH opens the operate path for
relay LTR (Fig. 27), preventing the transfer
operation until all signaled stations have
picked up. After the first called station
answers, a hold path 1s provided for relay
Bl under control of relays TBl and CH (Fig.
27). As each called station answers, the
lockup path for the assoclated LS relays 1s
transferred from the Bl to the TB1l relay.
When the last signaled statlon answers, the
operate path for relay CH will be opened and
the relay will release. In this way, the
transfer operation is controlled, and a
flashing signaling lamp will be maintained
at all called stations and at the calling
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station after the first conferenced station
picks up, until all statlons have answered.
This flashing lamp 1s used to indicate just
when the called conference ls completed.

3.40 Should some of the signaled statlons
be busy on the secondary link, the
calling party will receive the busy signal,
operated as described in 3.20, until the
first station answers. As so&n as all the
stations which are not busy have answered,

the flashing lamp signal will stop.

3.41 The other talking, transfer, and dis-

connect operatlons are as described in
3.2) through 3.32. Under the worst circuit
condlitions, this scheme will allow for a
T-station conference, maximum: six called
stations and the calling statlon.

N. Selected Conference

3.42 A selected conference may be called

through the operation of a number of
signaling keys furnished on a one-per-station
per called-statlion basis. Circult operation
1s as described in 3,11, 3.12, and 3.35
through 3.41. All conferenced statlons must
be signaled by the operation of the signaling
key before the first called station pleks up.
If a called station is busy, the busy signal
will be connected to the callling station, as
described in 3.20. Under the worst circult
conditions, this scheme willl allow for a
T-station conference, maximum: six called
stations and the calling statlon.

0. Conference Time-Out

3.43 Conference time-out 1s a separate
optional feature that 1s provided as
part of the preset conference unit. This
circult releases the unanswered stations
from the signaling circuit 30 seconds after
the calling station starts the call. Only
one Flg, 33 per system need be connected.

3.44 When the station making the preset

or selected conference call plcks up,
relay B (Flg. 27) operates as described in
3.01 through 3.03 and applies ground to the
TD lead, which starts to heat the instant
reset thermal relay TD (Flg. 33). During
the heating period, contacts 1-8 of TD relay
open. At the end of the heating perilod,
contacts 5~7 close, operating TDA relay.

3.45 The operation of the TDA relay (a)

opens the ground from Bl relay over
the TD lead, which stops the heating of the
TD relay, starting the cooling perilod; and
{(b) locks up through 1ts own make contact to
the TD lead. The total time-~out includes
the heating and cooling periods. After 30
seconds, the cooling period ends, and con-
tacts 1-8 of TD relay close and connect
ground over the CTO lead to the CH relay
(Fig. 27), shunting 1t and causing 1t to
release. Thils is the same effect as if all
stations answered and CH relay released, as
described in 3.35 through 3.141.
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3.46 For other calls, TD relay will heat

and then TDA relay gFig. 33) will
operate. Since relay CH (Fig. 27é may or
may not operate (3.06 through 3.08) and per-
forms no useful function at this time,
shunting down of its winding, 1f it operates,
will also perform no useful function.

P, Inward or Add-On Conference

3.47 Inward or add-on conferencing 1s an
optional feature which allows for the
directing of a CO or PBX line to one or more
of the intercommunicating stations. The CO
or PBX call is picked up under the control
of an associated key telephone system, No.
1A, 1Al, or 1A2. When 1t 1s ascertained
that one or more of the key telephone system
No. 6A statlons are to be conferenced with
this call, a hold 1s placed on the CO or PBX
line. The intercommunicating stations are
then selected and signaled, and a local
talking connection is established through
regular intercommunicating operations.

After the Iintercommunicating connection 1s
established, the outside call can be
included in the connection at any time
through the operation of the signaling key
(Fig. 21).

3.48 A signal key is required for each
add-on conference control circuit
(Fig. 31). These xeys may be multipled 1if

more than one station 1s to originate the
same add-on conference circult. A single-
line add-on transfer circuit (Flg. 20) 1s
also required for each add-on conference
control circuit (Fig. 31). If more than one
CO or PBX line 1s to be provided with the
add-on conference control feature, 1t is
necessary to use a separate add-on confer-
ence control circuit (Fig. 31) for eacn CO
or PBX line, and a multiple add-on transfer
clrcult (Fig. 36), which can be connected to
as many as seven add-on conference control
circuits.

Connecting Outside Line to Secondary Link

3.49 Should the loecal intercommunicating

connection be on the secondary link,
the IT relay (Fig. 26 or 28) will be oper-
ated. The operation of the signaling key,
as described in 3.47 and 3.48, will cause
the operation of relay N (Fig. 31) through
the normal made contacts of the MS relay
(Fig. 20) or A relay (Fig. 36) (under con-
trol of the LT relay). Relay N in operating
(a) locks up to the TH lead; (b) opens the
operate path of any other relay N which may
be associated with this system, thus pre-
venting the interconnection of two or more
outside lines; (c) connects the transmission
path of the CO or PBX line to the secondary
link; and (d) connects the A lead control to
a line circuit.

Connecting Outslde Line to Primary Link

3.50 Should the local intercommunicating
connection be on the primary link, the

IS relay (Fig. 26 or 28) will be operated,
placing a ground on the AU lead and operat-
ing relay MS (Fig. 20) or A relay (Fig. 36).
The operation of the signaling key, as des-
cribed in 3.47 and 3.48, will cause the
operation of the M relay (Fig. 31) through
the made contacts of the MS or A relay, under
control of the LS relay. The operation of
the M relay (a) causes that relay to lock up
to the Al lead; (b) opens the operate path
of any other relay M whilch may be associated
with this system, thus preventing the inter-
connection of two or more outside lines; (c)
connects the transmission path of the CO or
PBX line to the primary link; and (d) con-
nects the A lead control to fthe line
clrcuit.

Transfer of Conference Connection
3.51 The transfer signal, a ground on the
ITR lead, will operate relay N (Fig.
31) under control cf relay M (Fig. 31).
Relay N in oprerating will lcck up and trans-
fer control of the inward conference call
from the primary to the secondary iink.
When uslng any of the different link connec-
tions, any local intercommunicating station
may drop off durlng the process of the call.
As soon as the last intercommunicatlong sta-
tion releases, relay M or N releases, releas-
ing the CO or PBX connection. he other
circuit operations are as descrilbed in
previcus sectims.

OFF~-PREMISE EXTENSIONS

3.52 Intercommunicating connections between

off-premise and local statlons may be
obtained under the control of Fig. 12. Any
2-wire line which may be extended through
conventlonal local plant iong line clrcuilts
or toll cilrcults, may be used for this con-
nection. Busy lamps cannot be provided at
the off-premise statlons because of the loop
ranges lnvolved. The off-premlse connection
may terminate in a key telephone system No.
1A, 1Al, or A2, CO or PBX line circult, if
desired, to provide flashing lamps and com-
mon audlble signals. With a key telephone
system termination, the busy lamps will be
operated only when the off-premlse station
is busy

Q. Local to Off-Premise Call

3.53 The off-premise stations are selected
by dialing or by the operation of a
signaling key, as described in 3.05 through
3.12. At the completion of the pulse train,
a ground signal causes relay R (Fig. 12) to
operate under control of a C lead, the selec-
tor circult, and Fig. 2, 1if provided. Relay
R in operating (a) opens the transmission
path between the off-premise and local sta~
tions; (b) connects ringing voltage to the
off-premise station T and R leads, causing
operation of a bridged ringer or ringup cir-
cult at the distant end; and (c) connects a
ground signal over a separate CL lead to the
off-premlise station LS relay (Fig. 26 or 28),
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causing its operation. The R relay may also
be operated by applying a ground to the S
lead under control of a signaling key. In
this case, the audible signal at the off-
premlse station wlll continue as long as

the slgnaling key is depressed.

3.54 When interrupted ringing is provided,

the operation of the LS relay (Fig. 26
or 28) transfers the C ground to the RO2
lead. The RO relay supplies an interrupted
ground to the RS lead, which operates and
releases relay R (Fig. 12), providing inter-
rupted ringing. Relay R wlll release at the
end of the nominal 1-1/2 second period pro-
vided by the selector circult reconnecting
the transmission path. On plckup, the P re-
lay (Fig. 12) will operate through the off-
premise telephone circult, in turn operating
relays C (Fig. 12) and TBl (Fig. 27). Oper-
ation of relay C opens the audible signaling
path for the off-premise station. Operation
of relay TBl connects a ground signal to the
Al lead, which causes the calling station
telephone cilrcult to be connected to the
common battery feed relay, as descrilbed 1in
3.23 through 3.27. Talking battery for the
off-premise stations 1s now supplied from
relay P, and for the local station from
relay TBl. Further circult operation during
%Yalking and transfer is as described in 3.21
through 3.30. The local station disconnects,
and the off-premise station on disconnection
causes the release of relays P and C. The
last statlion to dlsconnect releases relay
TBl or relay TB2 (Fig. 27), thus returning
the circult to normal.

R. Off-Premise to Local Call

3.55 When initiating a call, the off-premise

station is connected to the selector
circuit under control of the assoclated LS
relay (Flg. 26 or 28) and P relay (Flg. 12).
Relay P operates on loop current and, on
dlaling, repeats dial pulses, which in turn
cause the selector circult to operate as
described in 3.05 through 3.12.

CAMP~ON

3.56 Camp-on is an optional feature which

allows a station to pick up, dial a
code to select a station, and then reserve,
or camp on, the system until the called
station is free to answer or the system is
free to take another call. As soon as the
desired station is free, or as soon as the
system 1s available to take another call,
the previously selected station is automat-
lcally signaled without further operation
on the part of the calling station.

S. Camp-On Operation When
Both Talking Links Are Busy

3.57 The use of this feature introduces a
possibility of mutilating dial pulses

of calls 1n process, since the person coming

in over the busy lamps has no way of knowing
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that a call is being dlaled. Therefore, 1its
use should preferably be limited to calls of
an urgent nature, Stations which are con-
nected so that they are not automatically
cut off cannot camp on the system under these
conditions, since, on pickup, they are auto-
matlcally transferred onto the primary talk-
ing link. The busy lamps are 1lit steadlly
at all stations; the communicating stations
have the relays of thelr assoclated station
slgnaling clrcults operated, and the battery
feed relay TBl (Flg. 27) 1s operated, pre-
venting further operation of relay Bl

(Fig. 27).

3.58 A station wishing to camp on the system

picks up and 1s connected to the selec-
tor cilrcult under control of the assoclated
1S relay (Flg. 26 or 28). A code is dlaled;
the selector operates as described in 3.05
through 3.,12; and at the completion of the
pulse traln, a ground signal 1s connected to
relay BYl (Fig. 11) under control of the BYl
lead, the selector A off-normal contacts, and
relays Bl, LTR, and TB2 (Fig. 27). The ground
signal will also be connected to the C leads
until relay BY (Flg. 11) operates. The LS
relays assoclated wilth stations that are
automatically cut off wlll not have battery
connected to their winding and so will not
operate. The IS relays assoclated with sta-
tions that are not automatically cut off may
buzz untll relay BY operates.

3.59 Relay BYl in operating (a) connects

through the BY1l lead to operate the BY
relay, (b) opens the lockup path for the BY
relay, and (c) opens various control paths
which are used in the process of camp-on.
Relay BY1 1s slow to release, and when a
2-digit code 1s dialed, BY1l will remaln oper-
ated over the 1nterval needed to operate the
transfer circult, thus preventing a camp-on
when a transfer code 1s dialed. Relay BY
under the control of the release of the BYl
relay (a) locks up to relay B (Fig. 19) un-
der contrcl of relay TB1l and relays LTR and
H (Fig. 27) and the LU and J leads; (b) opens
1ts operate path as well as the operate path
for the BY1l relay; (c¢) holds relay T (Fig.
19) operated under control of the TC lead
and Fig. 32, 1f provided, preventing the re-
lease of the selector and thus registering
the dlaled code; (d) connects a start signal
tc the associated flashing circult or Visual
and’ Audible Signal Cilrcult; and (e) connects
the BZ lead to the winding of relay A (Fig.
19). vVibrator V (Fig. 34) operates when the
B relay (Fig. 19) places ground on the ST
lead, and a tone slgnal, resulting from the
discharge across the operating winding, is
connected to the calling station telephone
set under the contrel of the operating flash-
ing circuit and the BZ lead. This signal
indicates to the calling statlon, as well as
to any other station which may pick up, that
the system is now camped on. Sheculd the
calling station abandon the camp-on, relay
BY will release, releasing the control of
the camped-on station.
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3.60 The system will be camped on until

the called station hangs up or a link
is released, if the called station was not
on a link. If the called station is on the
second link and hangs uo first, the transfer
operation wlll be completed by the release
of relay TB2 (Fig. 27), and the transfer
operations will allow relay BY to release.
If the called station is on the primary link
and hangs up first, relay TB1 will release
and the transfer operation will be completed
by the release of relay BY (Fig. 34). Relay
BY is shunted down by the circuit through
the BY resistor, controlled by the break
contacts of the released relays TB1lA and
BlA, which had been operated by relays TBlA
and Bl, respectively; released relay BY1l and
relay BY make contact. The release of relay
BY closes a ground signal to the called sta-
tion LS relay under control of the previously
operated selector unit. The LS relay oper-
ates, and the called station is signaled.

T. Camp-On Operation When the Called
Station Is Bi.sy on the Second Iink
and the Primary Link Is Free

3.61 All stations which on dialing happen
to encounter a station that is busy on
the second link may camp on the system until
that station is free to answer a call, if
the option 1s provided. Should a busy sta-
tion be selected, the ground signal used to
operate the associated IS relay (Fig. 26 or
28) will operate relay BY (Fig. 34) under
control of the called station operated re-
lays LS and LT (Fig. 26 or 28) and the BY
lead. Relay BY will lock up and operate the
camp-~on control and tone signals, as des-
cribed in 3.56 through 3.60. If the camp-on
is abandoned, the camp-on control will be
released. After all stations have discon-
nected from the second 1link, relay BY will
release and allow for the automatic signal-
ing of the selected station under the control
of previously cverated selector circuit.

STATION BUSY

3.62 The station busy circuit (Fig. 35) is
intended to he used with No. 6A sta-
tions that are also connected to CO or PBX
lines. This circuilt will connect a busy.
tone to a calling No. 6A station, and oper-—
ates the camp-on circuit when a station that
1s connected to Fig. 35 and is busy with a

CO or PBX call, is signaled on the 6A system.

Fig. 35 may be connected to two stations.
The BL lead of the telephone station and the
A lead of the 6A pickup key are connected to
Fig. 35.

U. Station Is Busy with a CO or PBX Call

3.63 When a statlon goes off-hook, the asso-

ciated station-busy relay in Fig. 35
(elther CA2 or MS) operates over the BL lead.
If the busy statlon 1s signaled on No. 6A

from another station,

the ground signal over

the C or S lead 1s connected to the SB lead
through a make contact of the station-busy

relay.
of the busy signal and

This in turn operates the BY relay

camp-on control cilr-

cult (Fig. 34), which performs as described

in 3.56 through 3.61.

Relay BY locks up

through make contacts of the statlion-busy
relay, which connect the LU and J leads.

V. Station Makes a Key

Tele~

phone System No. 6A

Call

3.6L4 When a station goes off-hook and the
Iintercommunicatlion pickup key 1s oper-

ated, the statlon-busy
down or prevented from
ground connection from
tion to the CBl or (B2
ground signal from the
through breakx contacts
relay to the F lead of

relay will be shunted
operating by the

the A lead of the sta-
shunt resistor. A

C or S*lead will go

of the station-busy
the statlon signaling

clrcult, operating the called LS relay and
assoclated circuits, as described in 3.13
through 3.20,

W. Camp-On plus Statlon Busy

3.65 When a station-busy circuit (Fig. 35)

i1s operated, the lockup path through an
SB relay 1s partially completed for the BY
relay (Fig. 34) by connecting together the LU
and J leads. If the camp-on feature is used
by a station not equlpped with the station-
busy feature, the BY relay will operate and
lock up, as described in 3.56 through 3.61.
If the camped-on station concludes the inter-
communication call while a statlion-busy con-
dition 1s operated, the camp-on circult will
not cut through until all station-busy cir-
cults are released. Thils 1s due to the par-
allel lockup path of the BY relay through the
station-busy relay contacts.

TIME-OUT CONTROL LEAD FOR KEY
TELEPHONE SYSTEM NO. 1A OR 1Al

3.66 A ground signal is provided under the

control of relays Bl and TB2 (Fig. 27),
which may be connected to an assoclated key
telephone system No. 1A or 1Al or to Visual and
Audible Signal Circult, to prevent the opera-
tion of the time-out feature while a station
is using the Intercommunicating facilities.
This is needed particularly when the assocl-~
ated key telephone system flashing circult is
used for key telephone system No. 6A.

SECTION II
Page 17
17 Pages



CD-69286~01 ~ ISSUE 6D - SECTION III

SECTION III ~ REFERENCE DATA

1. WORKING LIMITS

1.01 The maximum station conductor loop
resistance is 5C ohms, allowing under

worst circult conditions a conference connec-

tion of seven stations, maximum., For trans-

mission limitations see Bell System Practices.

1.02 Fob off-premise stations that are

included as part of the intercommuni-
cating network, the maximum conductor loop
resistance shall be 2500 ohms, with a bat-
tery potential of 20 volts at the 2254 key
telephone unit and a minimum line insulation
resistance of 10,000 ohms.

2. FUNCTIONAL DESIGNATIONS

None
3. FUNCTIONS
SELECTOR~ONLY ARRANGEMENT

3.01 Provides intercommunication facillties
for approximately 36 stations

3.02 Provides means whereby station selec-

tion is accomplished by a dial using

one digit for a maximum of nine codes, and

one or two diglts for more than nine codes.

3.03 Provides a single, nominal 1-1/2 sec-

ond audible signal at the desired
station on incoming calls signaled over a
separate signaling pair.

3.04 Provides cancellation of a prelimlnary
pulse which may be registered in the
gselector due to handset fumbling, etec.

3.05 Provides means for operating visual
busy signals.

3.06 Provides talking battery for the
stations interconnected by this lilne
circuit.

3.07 Provides means for origlnating a
T-station conference (maximum) connec-
tion by use of a dialed code.

3.08 Provides means for key telephone system
No. 1A, 1Al1l, or 1lA2 stations equipped

with the hold feature to conference a CO or

PBX line and the intercommunication line.

3.09 Provides means for connecting
off-premise statlons as part of the
intercommunicating network.

3.10 Provides the operation of signal lamps
as stations associated wlth connecting

installations by means of lamp relay clrcuits.

3.11 Provides intercommunication for sta-
tions assoclated with separate instal-
lations of key telephone system No. 1A, 1Al,

or 1A2 key and telephone circuit; attendant
telephone and key circuit of key equipment
No. 100, 101A, 101B, or 102A; or any combln-
ation of these systems or equipments.

SINGLE-LINK ARRANGEMENT

3.12 Provides functions listed in 3.01
through 3.11.

3,13 Provides selectlve and code signaling
by means of signaling keys, a8 well as
dial selective signaling.

3.14 Provides flashing of signaling lamps
on an incomlng call.

3.15 Provides means for operating the sta-
tion audible silgnal over the T and R
leads, or over a separate signaling pailr.

3,16 Provides means for operating a common
audible signal at the called station.

3.17 Provides a selector and a primary
talking link. The selector 1s used
in the process of statlion selectlon and as a
talking battery supply with any of the other
assoclated statlons before the called sta-
tion answers. The primary link 1s used as
the talking path between the called and
calling stations.

3.18 Provides automatic cutoff of all,

some, or none of the assoclated sta-
tions whenever the intercommunicating system
1s 1n use.

3.19 Provides key selectlon of a maximum
of six stations for a conference
connection.

3.20 Provides means whereby all conferenced

stations recelve a flashing lamp sig-
nal, which 1s maintained untll all stations
which are to be part of the conference have
been connected. The calllng station re-
ceives this signal as soon as the first
called statlon answers.

3.21 Provides a time-out for conference
calls to release unanswered stations 30
seconds after conference call 1s originated.

3.22 Provides means for the use of camp-on.

3.23 Provides a busy tone to the station
originating camp-on, and to any other

statlons which may try to originate a call

after the system has been camped on.

3.24 Provides dial tone to the calling sta-

tlon when the selector has been selzed.

3.25 Provides an interrupted ringing signal
on an incoming call.

3.26 Provides an interrupted audible tone

at the calling station on an outgoing

call.

SECTION III
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TWO-TALKING LINK ARRANGEMENT
3.27 Provides station-busy feature that op-

erates the busy signal and camp-on con-

trol circuit when a called station is busy
with a CO or PBX call.

3.28 Provides functions listed in 3.C1
through 3.27.

3.29 Provides a secondary talking link
which enables one system to carry two
simultaneous and independent conversations.

3,30 Provides a busy signal to the calling

station when the called station is
busy or when some of the stations which are
to be part of a conference connection are
busy.

4. CONNECTING CIRCUITS

4,01 When this circuit is listed on the
keysheet, the connecting information
thereon is to be followed.

4.02 The following are typical connecting
circults:

(a) Standard 2-wire common battery tele-
phone circuilts.

(b) Key Telephone System No. 1A - Key and
Telephone Circuits such as SD-69133-01
and SD-69208-01.

(c) Key Telephone System No. 1A - Line and
Signaling Circuits - SD-69136-01 and
SD-69091-01.

(d) Key Telephone System No. 1A -

Attendant Telephone and Key Circult
Using Key Equipment No. 101A Key Unit -
8D-69196-~01 .
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(e) Key Equipment No. 101A or 101B Tele-
phone and Key Circuilt -~ SD-69195-01.

(f) Key Telephone System No. 1A1 - Key and
Telephone Circults such as SD-6921G5-01.

(g) Key Telephone System No. 1Al - Line
and Signaling Circult - SD-69203-01.

(h) Key Telephone System No. 181 - Joint
Use Line Circult - SD-69230-01.

(1) Key Equipment No. 100 - Line and Aux-
iliary Signal Circult - SD-69000-01.

(J) Key Equipment No. 102A - Attendant
Telephone and Key Circult -
SD-69159-01.

(k) Visual and Audible Signal Circuits -
SD-69294-01.

() Key Telephone System No. 6A ~
Touch~Tone Adapter Circult -
SD-69447-01.

(m) Key Telephone System No. 1A2 -

500-Type Key Service Unlts -
SD-69476-01.

5. TRANSMISSION INFORMATION

5.01 Transmission will be within satis-~

factory 1imits when as many as seven
statlons are connected on a conference call
wilith loops not exceeding 50 ohms. See Bell
System Practices for transmission limits
wilith off-premise extensions amd connectilons
Involving CO or PBX lines.
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SECTION IV - REASONS FOR REISSUE

A, Changed and Added Functions

Al A 30-second time-out circuilt has been
provided to release unanswered station
signaling circuits for conference calls.

A.2 A statlon-busy circuit has been added
for use wlth stations that are con-
nected to a CO or PBX line.

A3 The camp-on control circult for a
2-talking link arrangement has been

changed to cut through at all times when the

primary link becomes available and the
called station is idle.

B. Changes in Apparatus

B.1 REMOVED REPLACED BY

217A KTU 217B KTU
2244 KTU 224B XTU
220A KTU 229B KTU

D. Description of Changes

D.1 Due to circult rearrangements, certain

figures were rated Mfr Disc. and re-
placed wlith others as indicated by the fol-
lowing table:

Mfr Disc. Replaced by
Fig. 10 Fig. 32
Fig. 11 Flg. 34
Fig. 29 Fig. 36

D.2 The preset conference circuit (Fig.

10) was replaced by Fig. 32, walch is
combined with Fig. 33, conference time-out
circuit, on a new 217B KTU.

D.3 Reference to Flg. 32 for leads B2, C,

CD, R, RO, RO1l, 8, SG and TC has been
added to Fig. 1 through 12, 19, and 22
through 28, where required.

D.4 The busy signal and camp-on control
circult (Fig. 11) was replaced by

Fig. 34, the new 224B KTU, whilch has added

circuitry to improve the camp-on circuit.

D.5 Reference to Fig, 34 for leads AT, BT,

BY, BYl, Bz, BZl, DT, GN, J, LU, SG,
ST, TC, and Z has been added to Fig. 1, I,
6, 7, B, 10, 1k, 18, 19, 22, 2k, 26, 27, 28,
and 30, where required.

D.6 Leads Bl and TBl between Fig. 27 and
Fig. 3% have been added to the camp-on
control circuit,

D.7 The multiple add-on transfer circuit
(Fig. 29) was replaced by Flg. 36,
which has added wired relay contacts.

D.8 Reference to Fig. 36 for leads AU, AX,
M, N, PB, Rl, RS, RS1, RS2, and S1 ha§

been added to Fig. 13, 21, 22, 23, 24, 26,
27, 28, and 31, where required.

D.9 Fig. 33 has been added to show connec-
tions for the conference time-out
feature.

D.10 Connections per wiring option AR for
leads TD and CTO from Fig. 33 to Fig.
22, 24, or 27 have been added.

D.11 Fig. 3% has been added to show connec-
ticns for two station busy circults.

D.12 Circuit Note 113 has been added tc ex-
plain use of the station busy feature.
D.13 Connections per wiring option AS,

without station busy circuit, and
wiring option AT, with statlion busy cilrcuilt,
to Fig. 35, have been added for the F lead
on Fig. 3, 5, 6, 8, 22, 23, 25, 26, and 28.

D.14 Connections for the station busy cir-

cuit (Fig. 35) per wiring option AT
have been added for the J lead to Flg. 1,
19, and 22 for the LU and SB leads to Fig.
11 and 1s shown on Flg. 34, and for the CS
lead to Fig. 3, 5, 6, 8, 22, 23, 25, 26,
and 28.

D.15 Circuit Note 112 has been added to
explain the use of the LU resistor
on Flg. 11.

D.16 Reference to SD-69294-0> has been
added to Circuit Note 108.

D.17 In Circult Note 105, reference to

Fig. 3¢ and 229B KTU has replaced
Fig. 29 and 229A KTU, respectively.
D.18 1In Circuilt Note 103, Fig. 10, 11,
and 2§ were rated Mfr Disec.; Fig. 32
through 36 were added; options AQ, AR, AS,
and AT were added; added to option AE is
"or off-premlse station when interrupted
ringing is provided"; added to option AF
is "when single spurt ringing is pro-
vided".

D.19 On Flg. 101, reference to Fig. 32
and 217B KTU has been added.
D.20 On Fig. 102, 13, and 31, connections

to KTS No. 1A2 from KTS No. 6A have
been added for add-on conference control
circult.

D.21 On Fig. 103, 104, 105, and 108, the
new 217B KTU preset conference unit

has been added.

D.22 On Fig. 104, 105, and 108, reference
to the conference time-out feature
has been added.

D.23 On Fig. 104, 105, and 108, the new
224B KTU camp-on control unit has
been added.
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D.24 Reference to KIS No.1lA2 has been added
to Circuit Note 106 and to Fig. 102, 103,
104, 105, 108, 4, 7, 13, 22, 24, 27, and 31.

D.25 An AQ option for the busy signal and
camp-on control circulits has been added
to Fig. 11 and is shown on the new Fig. 34
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when the 207B KTU 1s used in the systemn.

D.26 On Fig. 7 and 27, 1nternal wiring to

terminal 5D has been added to agree

with 222A KTU circuit.

BELL TELEPHONE LABORATORIES,

DEPT 5336-APS-FNR
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INCORPORATED

D.27 On Fig. 26, terminal 40A on the 222A
KTU was incorrectly identified.

D.28 On Filg. 11, the correct KS specifica-
tion numbers for the AT capacltor and
AT resistor have been shown.

D.29 The current drailn data for the con-

ference time-out and station busy
circults have been added to Information
Note 301 and revigsed for an installation
with the camp-on circuilf.
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