STATION EQUIPMENT INSTALLATION AND REPAIR PRACTICES

Errors Shown on Page Two

Installation and Maintenance
Procedures

Practice P356.318
Issue 2, October, 1961
Gen. Tel. Co. of Calif.

INSTALLATION
(INCLUDES CIRCUIT DESCRIPTION)
A.E.CO., 16A DIAL SELECTIVE SYSTEM

1. GENERAL

1.01 The attached C & M Practice, Section 55

Part 665, is the standard Practice to be
used by the General Telephone Company of
California.

1.02 To conform to the six digit numbering
plan used by this Company, the attached
Practice has been designated P356.318.

1.03 Certain features and equipment de-

scribed in the attached Practice are not
offered by this Company. The following should
be noted:

(a) All reference to one digit dialing
should be disregarded.

(b) Single Talking Link Unit - H883002-
14 (Figure 7), and the Station Signal
Unit - H883002-15 (Figure 8), are
not used.

(c) Single Digit Control Unit - H883002-
67 (Figure 13 is not used).

2. INSTALLATION

2.01 The following standard installation pro-
cedures are not covered in the attached
Practice.

2.02 When multiple power supply units are

used to operate 16A equipment, the 10V
AC return terminal (lamp ground) of the two
units should be strappeda together with #14
gauge wire or larger.

2.03 When more than one push button tele-

phone is connected to a single cable,
the number of cable conductors used for lamp
ground should be increased in accordance with
Table A.

2.04 If there is a possible need for long line
equipment (H883002-25), the salesman
will inform the customer additional equipment

may be required. He will also enter the
necessary information in the special instruc-
tions section of the service order.

2.05 The installer will determine the actual
need for long line units in the following
manner:

(a) Obtain a multi-meter (resistance
measuring meter) from your fore-
man.

(b) Short the station loop at the telephone
set.

(c) Measure the loop resistance from
the equipment location.

(d) If the loop resistance is 90ohms,or
more, the long line unit should be
installed and the proper entries
made on the service order.

No. of Telephones No. of Conductors

on Home Run Required for Lamp Ground
1 2
2 3
3 5
4 6
5 7
6 9
7 10
8 11
9 13
10 15

Table A. Lamp Ground Requirements
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3. ADDITIONAL INFORMATION

3.01 Additional information onthe 16A system

became available after the attached
Practice was printed. Also errors inthe circuit
descriptions were found.

3.02 When a station on a two talking link

system is dial selected, and the calling
party wishes to resignal, the calling station
must hang up and both digits of the called
station's number must be redialed.

3.03 There is an error in the circuit de-

scription of the Two Talking Link Unit
(4.5.2-g-paragraph 2). The magnetic effects
of windings 1 and 2 onrelayJ cancel each other
so that relay J does not operate at this time,
though both windings are energized. Allrefer-
ence to relay J being operated in section
4.5.2-g should be disregarded.

3.04 The Add-on Conference Control Unit

circuit descriptions in sections 4.15-b,
4.15-c are in error, and should be disregarded.
The following are revised circuit descriptions
for these sections.

(a) Seizure from the Main Link (Aux-
iliary link in use). Operation of the
add-on button closes resistance bat-
tery through break contacts onrelay
B of the add-on unit., Relay B
operates and locks to ground onlead
H. This ground is extended through
the "X" contacts of relay B, lead
HC of the control unit, break con-
tacts of relay A, rectifier MR1, to
winding No. 2 of relay A. Relay A
does not operate due to the H relay,
in the link unit, being operated.
Relay B of the add-on unit operates
as described in 4.14. If the auxiliary
link becomes free, relays G & H in
the link unit restore. Release of
relay H connects battery through
resistor R3, lead CS to the No. 2
winding of relay A in the add-on
control unit, operating the "X"
contacts. As soon as the Auxiliary
link is idle, the Main link call will
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(b)
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be transferred to the Auxiliary link,
and relays G & H reoperate. Oper-
ation of relay H places ground on
lead CA to winding No. 1 of relay A
of the add-on control unit. Relay A
operates fully, transferring the add-
on talking leads (T4 & R4) from the
Main link talking leads (T4 & R4)
to the Auxiliary link talking leads
(CT & RT). Full operation of relay
A also opens the operating path to
its No. 2 winding. The locking path
for relay B (in the add-on unit) is
transferred to lead HC, which is
grounded by operated relay G in the
link unit.

Seizure From Auxiliary Link. Oper-
ating the add-on button closes re-
sistance battery through lead R to
winding No. 2 of relay B in the
add-on unit, after a brief delay re-
lay B operates and locks to ground
on lead H. This same resistance
battery is closed through the break
contacts of relay B (add-on unit),
lead S, break contacts of relay B
(add-on control unit), rectifier MR2,
100 ohm winding of relay B (add-on
control unit) to ground at lead CG.
When the add-on button was oper-
ated, the ground on the No. 2 wind-
ing of relay B (add-on unit) was
connected through the R talking con-
ductor of controlling station to the
No. 1 winding of relay J in the link
unit. This unbalance inthe Auxiliary
talking path caused relay J (link unit)
to operate, placing ground on lead
CG to the add-on control unit. Relay
B (add-on control unit) operates its
"X" contacts and locks to ground on
lead CH from relay G in the link
unit. Relay B (add-on control unit)
closes ground on contacts 7 & 8 to
the No. 1 winding of relay A (add-on
control unit). Relay A operates and
transfers the add-on talking leads
(T4 & R4) from the mainlink talking
leads (T4 & R4) to the Auxiliary link
talking leads (CT & RT).
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Figure 1. Housing units (covers removed) showing all 16A system units
Jor two-digit, two talking link service for 18 intercom stations
(includes one assembly of each auxiliary service).



KEY TELEPHONE SYSTEM
Type 16A

1. INTRODUCTION

The 16A key telephone system is an expanded
and improved intercommunicating facility
intended, primarily, for use with either the
10A or 10Al type key telephone systems
and apparatus. It is also possible to use
16 A equipment alone for intercommunication
purposes without 10A or 10Al (or comparable)
equipment, provided that proper power
facilities are available.

The 16A system provides features similar to
the W,E.Co. 6A system, and is usually used
with key-type (push-button) telephone sets
such as A.E.Co. type 86 and 860A (see figures
3 and 4).

1.1 General

The 16A key telephone system consists of a
number of relay group assemblies which
may be used, individually or in various com-
binations, to provide a variety of intercom-
municating services between a number of
associated telephones. The relay group assem-
blies are similar to and arranged for panel
mounting in a manner like the type 10Al
key telephone system units. This system is
intended to supplant and expand the intercom-
munication components and features of the
10A and 10Al type key telephone systems.
Figures 1 and 2 show views of two small
but all-inclusive installations of 16A system
apparatus.

1.2 Features and Services

The 16A key telephone system (assemblies
used individually or in combinations) provide
the following features and services:

a. A common-talking intercommunicationcir-
cuit with single-digit dial, selective
signaling for up to nine stations, and
including system-busy lamp signals at all
stations.

b. Expansion of the nine station, single-
digit, common-talking, intercommunication
circuit to two-digit dialing for more than
nine stations. Fully selective audible
signaling and system-busy lamp signals
are still provided.
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C.

A private-talking intercommunication
channel with fully selective signaling, which
is either dial controlled or push-button
operated, or a combination of both; the
dial controlled system uses a single digit
for up to nine stations, and two digits
for more than nine stations. System-busy
lamps are still provided.

Two private-talking intercommunicating
channels with fully selective signaling,
which is either dial controlled or push-
button operated, or a combination of both;
the dial system uses either one or two digits,
for up to or more than nine stations. Also
included are system-busylamp signals and,
when furnished, busy tone for indicating that
a stationis alreadybusyonanintercom call.

A busy station camp-on feature for the
two-talking link circuit, so that when a
busy station is dialed and busy tone is
returned to the calling station, the calling
station may remain (camp) on the busy
station’s circuit until the existing con-
nection is cleared -~ at which time the
desired station will be signaled in the
normal manner. Other stations are blocked
from entering or interfering with this
camp-on circuit connection, The calling
station may disconnect at any time during
the camp-on period and clear the connection
completely.

A system-busy camp-on feature for both
of the private-talking links (single and
double) such that when no talking circuit
is available (one conversation in progress
on the single link circuit, or two conver-
sations in progress on the double link
circuit), a calling station may still seize
the camp-on circuit, dial the desired
station’s one or two-digit code, and hold
until a talking channel becomes available.
This does not interfere with any existing
conversation(s). Any subsequent callers
attempting to use the camp-on feature at
this time will receive busy tone at once
and be denied access. When a talking
channel does become available, the called
station -~ if not busy - 1is signaled and
allowed to answer; if the called station is
busy, signaling is blocked and busy tone
is returned to the calling station as usual.
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The foregoing are the principle services and
features of the 16A Kkey telephone system.
Below are given a number of additional,
optional features and special services which
may be obtained with the 16A key telephone
system:

g.

Dial tone to the calling station when it
seizes either the single or double link
circuit (from an idle condition).

A flashing control circuit for causing the
intercom system-busy indication lamps to
flash off and on rapidly at called telephone
stations when there is an intercom system
call for that particular station (in addition
to any audible signaling). This is available
only with single or double link private-
talking circuits.

A single-digit control circuit which makes
possible, in a two-digit system (one having
more than nine stations), the selection of
a particular intercom station signal or
operation of a special feature, used
frequently, by the dialing of only one digit.

A preset conference or group-call circuit
which, by the operation of a single push-
button (or the dialing of only one dial code:
one or two digits), will simultaneously

H-883002-70
DIAL INTERCOM
SELECTOR CIRCUIT
(H-85973- 1)

signal up to a maximum of six preselected
intercom stations for a conference call.

A long-line circuit which permits the use,
in the intercom system, of a stationlocated
an unusually long distance from the rest
of the intercom stations and equipment.
Under most conditions, this also reduces
to two, the number of conductors required
between the intercom system equipment
and the distant long-line station.

A station or common audible signal control
circuit which allows the audible signal at
any intercom station or a common audible
signal to be operated at different times,
from two different power sources, and in
response to more than one control signal.
This will also permit a key telephone
system audible signal to be operated by a
10A or 10Al line circuit - or directly
from a central office or P-B-X line - as
well as from the 16A intercom circuitry.

An add-on conference circuit which allows
an intercom station to be connected, under
the control of a properly equipped super-
visory or master station, toacentral office
line, P-B-X, tie-line, or other similar
circuit to which it otherwise does not have
access.

H-883002- 14
SINGLE TALKING
LINK .CIRCUIT
(H-85973-5)

H-883002-16
TRANSFER (OR GROUP-
SELECTOR) CIRCUIT
(H-85973-2)

FROM
POWER UNIT

TO INTERCOM SYSTEM
TELEPHONES AND SIGNALS

H-883002- 15
STATION SIGNALING CIRCUIT FOR SINGLE
TALKING LINK (H-85973-6)

(3 ASSEMBLIES, 3 CIRCUITS PER ASSEMBLY)

Figure 2. Housing unit (cover removed) showing six basic units for
two-digit, single talking link service for 18 intercom stations.



Figure 3. Type 86 key telephone with six push-button keys.

Figure 4. Type 860A key telephone with 12 push-button keys
and provision for one plug-in six-button unit.
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2. APPLICATIONS AND REQUIREMENTS

Following is Table A showing the partnumber,
circuit number, name, service provided,
equivalent W.E.Co. KTU number, and width
of the mounting plate of each of the relay
assembly groups which make up the 16A
communication system.

So long as the capacity of the power supply
unit is not exceeded, a single power supply
unit should be used for all the 16A system
components. When a 16A system is used in
conjunction with a 10A or 10Al key system,
it is preferable that a separate power supply
unit be used for the 16A assemblies. Inlarger
systems it may be necessary to use more than
one power supply unit to adequately serve all
the 16A system assemblies.

Below is a brief explanation of the specific
services, features, functions, and detailed
requirements of each relay assembly in the
16A key telephone system.

2.1 Dial Intercom Selector Circuit (Figure 5)
(H-883002-70, H-85973~1)

The dial intercom selector circuit consists
of a rotary switch and common control relays
which furnish a common-talking intercommu-
nication circuit, using one, common, battery-
feed relay. It is normally furnished wired for
single-digit selective dialing of a maximum
of nine intercom stations. It is possible to
connect more than nine stations to this
common-talking system if other means of
station signaling are available; in most cases,
however, this is not practical and should be
avoided. Common, audible, coded signaling
of stations and/or individual push-button
selective signaling of stations is also possible,
though not recommended.

This unit can easily be modified for two-digit
operation to serve more than nine stations;
additional relays (section 2.2) are required
for this modification.

All stations associated with this circuit have
equal and unrestricted access; no privacy is
provided. The first station to connect to this
circuit, when it is idle, causes the intercom
system-busy lamps at all intercom stations
to be lighted; however, any station may at
any time connect to the circuit and join the
conversation.,

A calling party, when connected to this circuit
which is idle, dials the number of the desired
station. This causes the rotary switch to step
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and connect the wipsrs to the signal lead of
the desired station; at the called station an
audible signal sounds continously for a brief
period of time. At the conclusion of this
signaling period, the rotary switch restores,
and no further signaling takes place unless the
calling party chooses to re-dial. The calling
party may re-dial the called number tooperate
its audible signal as often as desired. In two-
digit operation only the second digit need
be re-dialed to resignal the called station.
However, once the called station, or any other
station on the system connects to the intercom,
no further dialing is possible by any station
(including the original calling station)
except as noted under the long-line circuit,
section 2.11. No ring-back tone is furnished,
nor is there any intercept tone or other
indication if anunused terminal (wrong number)
is dialed.

2.2 Transfer (or Group-selector) Circuit
(Figure 6)
(H-883002-1_6, H-85973-2)

This assembly consists of two relays, each
with a number of make combinations. These
relays are required when a dial intercom
selector circuit is expanded to serve more
than nine intercom stations. One relay (T1
or T2) is required for each group of nine
intercom stations having the same first digit;
one two-relay assembly will serve amaximum
of eighteen stations. Another two-relay
assembly must be provided for eachadditional
one to eighteen stations to be served. Each
T( ) relay extends nine leads, either R leads
or C leads, from the selector to the station
audible signals or to the link or station
signaling circuits associated with stations
having the same first digit.

When the transfer circuit is used to extend
the intercom system beyond nine stations,
all station codes must be twodigits. Individual
digits which are not used as the first digit
of a code may be used for the special services
described in the following sections. There is
no intercept or other signal given if an unused
first (or second) digit is dialed.

2.3 Single Talking Link Circuit (Figure 7)
(H-883002-14, H-85973-5)

This assembly consists of 24 relays; six
relays (A-F) are common control relays
associated with each call as it is placed.
Two relays (L and L1l) are required
for each intercom station; this assembly
provides station relays for nine intercom
stations.
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This circuit provides one intercommunicating
channel with full privacy and control for nine
intercom stations. If additional intercom
stations are added to the system, these common
control relays (A-F) will serve as many
stations as are connected to the system.
However, a pair of station relays (L and L1)
must be provided for each intercom station
added (see section 2.4).

When the intercom system is idle (system-
busy lamps dark at all stations), the first
party to connect to the system seizesit, causes
the system-busy lamps at all stations (if
provided) to be lighted, and assumes control
over the system. No other intercom station
can now enter the circuit unless selected and
signaled to do so.

The calling party must now select and signal
the called party; this is done by dialing either
a one-digit or a two-digit code, or, when
provided, by operation of a push-button key.
Usually a dial intercom selector circuit
(section 2.1) is used to select a called station,
although push-button key selection of stations
is possible without the dial selector. When
a called station is selected, its audible signal,
or a common audible signal, sounds. In
addition, when a flashing circuitis provided, the
busy lamp at only the called station will also
flash rapidly off and on. These same circuit
operations also prepare or set up the single
link system so that the called station may
answer; all other stations are prevented from
entering the circuit, and their busy lamps
remain continuously lighted. Once the called
station has answered, no further dial controlled
signaling is possible; however, push-button
signaling of additional stations (to enter the
conversation) is always possible.

This circuit is arranged so that two different
signaling power sources can be used (simul-
taneously if necessary) to signal different
intercom stations. Strapping terminals are
provided so that the proper signaling power
will always be connected to each station on
the proper lead.

As noted, additional stations may be added as
required, using the station signal circuit
apparatus covered in section 2.4. The single
talking link circuit CANNOT be expanded or
converted to the two talking link circuit covered
in section 2.5.

2.4 Station Signal Circuit
(for Single Talking Link) (Figure 8)
(H-883002-15, H-85973-6)

The station signal circuit assembly, for the
single talking link circuit, consists of six
relays and contains three intercom station
signal circuits. One pair of relays (L. and L1)
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make up one station signal circuit to serve
one additional station; this assembly will
serve three additional stations.

When a single talking link circuit is expanded
to serve more than nine stations, the common
relays (A-F) continue to serve and control
the connections for as many stations as may
be associated with the single talking link
circuit. Each additional intercom station,
however, requires two station relays (L and
L1); this circuit furnishes three such sets
or pairs of station relays, to serve three
additional intercom stations. One of these
assemblies must be furnished for each
additional one to three intercom stations.

Like the nine stations served by the relays
in the single talking link circuit itself, these
added intercom stations may also be signaled
either by dial control or by individual push-
button selection. It is possible to add one or
two extra stations to a single-digit (basic
9-station) system, and select and signal these
additional stations by push-buttoncontrolonly;
but this, in general, is not economical and is
not recommended. When the number of
stations increases to any significant number
greater than nine, two-digit dial selection
control should be provided; this is covered
in sections 2.1 and 2.2.

2.5 Two Talking Link Circuit (Figure 9)
(H-883002-22, H-85783~1)

The two talking link circuit consists of 36
relays: 27 station relays and 9 common control
relays (A-J). The 27 station relays make up
nine groups of three relays each (L, L1, and
L2); each such three-relay group serves one
intercom station. This assembly, therefore,
will serve a maximum of nine intercom
stations, and will provide two separate private-
talking, intercommunicating channels. It is
neither necessary nor possible for the
subscriber to choose between the two private-
talking channels; selection of, connection to,
and the transfer between the two channels is
entirely automatic.

This circuit is similar to the single talking
link circuit previously described. However,
four additional common control relays are
required, plus a third relay (L2) associated
with each intercom sthtion circuit, to provide
control of and connection to the second talking
channel.

Like the single talking link circuit, the two
talking link circuit may be operated either
by a one-digit or by a two-digit dial control
or by an individual push-button key selection.

The talking channels are designated main
and auxiliary; all intercom calls are initially

August 1961



connected to the main talking channel (or link)
when they first seize the system and until the
desired talking connection or connections have
been set up. When the desired connections
are completed (all called stations have
answered), all connected intercom stations
are then transferred, automatically and-simul-
taneously, to the auxiliary channel if it is not
then in use. If the auxiliary channel is busy,
but becomes free while a call is in progress
on the main channel, the conversation in
progress on the main channel is automatically
transferred to the auxiliary. This transfer
operation may be noticed by the talking parties
- as a slightclickin the transmissioncircuit -
but will in no way interfere with their
conversation,

When both channels are idle, the first party
to connect to the intercom system causes the
system-busy lamps at all intercom stations
to be lighted, and access to the intercom
system is denied to all other parties at this
time. When the calling party selects a called
station, by dial control or by push-button
control, the audible signal at the called station
sounds, and the system-busy lamp at the called
station flashes rapidly off and on (assuming
that the tone and flashing control circuit
is provided). At this time the called station
(or stations) may connect to and converse
on the intercom channel, but no others may
do so.

When the called station answers, and if the
auxiliary channel is not busy, both (or all)
parties are automatically transferred to the
auxiliary channel. Once transfer to the
auxiliary channel has taken place, however,
no further signaling is possible, by any means,
to call in any additional parties.

The intercom busy lamps at all stations are
lighted while the main talking channel is
occupied (even if the auxiliary channel isidle -
while a call is being set up); however, if only
the auxiliary talking channel is busy (after
transfer has taken place), the intercom busy
lamps at all stations are extinguished, and the
system is free to process another call. The
system-busy lamps at all stations remain
lighted whenbothtalking channels are occupied.

If a calling party selects a station that is
already busy on an intercom call, the calling
party will receive busy tone - assuming that
the busy tone circuit hasbeenincluded. NOTE:
It is essential that the tone and flashing control
circuit (section 2.8) be provided whenever the
two talking link circuit is used. The camp-
on circuit (section 2.7) and the audible signal
~and tone control circuit (section 2.13) assists
the two talking link circuit in providing busy
station camp-on service. This insures that
when a busy station is called, the calling

station may remain (camp) on the called
station’s circuit until it becomes free. At this
time the desired station will be signaled.

This circuit may be extended to serve an
additional number of intercom stations; the
common control relays (A -J) operate to set
up and control all calls on both channels of
the two talking link circuit. Three station
relays (L, L1, and L2) must be furnished for
each additional intercom station to be served.

2.6 Station Signaling Circuit
(for Two Talking Links) (Figure 10)
(H-883002-23, H-85783-2)

The station signaling circuit, for two talking
links, consists of nine relays: three sets of
three station relays (L, L1, and L2). Each
three-relay set serves one additional
station added to a two talking link intercom
system.

Just as in the two talking link circuit (section
2.5) for the original nine stations, called
stations may be selected either by a one-
digit or two-digit dial control, or by an
individual push-button control. The features of
the two talking link circuit, described in section
2.5, apply to the additional stations served
by these relays without significant change.

2.7 Camp-on Circuit (Figure 11)
(H-883002-24, H-85783-4)

The camp-oncircuitconsists of relays, various
diodes, transistors, and other components.
When this circuit is used it is essential
that the tone and flashing control circuit be
provided.

This circuit provides a system-busy camp-
on feature for either the single or two talking
link circuits. When this feature is used,
it is possible for an intercom station to
override the intercom system-busy lamp
indication, and connect to the intercom system
camp-on circuit without interfering with an
existing call or calls. It is possible for a
calling party, at this time, to dial the one-
or two-digit code of the intercom station he
desires to call; no (further) action occurs at
this time nor until a talking channel becomes
available. When a talking channel does become
available, the preselected called station is
signaled audibly and visually as usual (if idle)
and it may answer and connect to the intercom
system. If the called station should happen
to be busy, the calling party receives busy
tone in the usual manner.

When any intercom station has seized the
camp-on circuit and is waiting for a talking
channel to become available, any additional
stations that attempt to connect to the intercom



system (for camp-on) will not interfere with
the camped-on party, but will receive busy
tone at once. This informs the party that a
camp-on call has already been set up. Only
one camp-on call can be set up at any one
time. Push-button operation is not possible
during the camp-on period.

When used in conjunction with the audible
signal and tone control assembly (section 2.13),
this circuit assists in providing the busy
station camp-on feature for the two talking
link circuit.

2.8 Tone and Flashing Control Circuit
(Figure 12)
(H-883002-69, H-85783-17)

The tone and flashing control circuit pro-
vides dial tone and busy tone. Its use is
essential with the two talking link circuit,
and is recommended with the single talking
link circuit. This circuit must be provided
if the camp-on circuit is used.

This circuit is also used to obtain flashing
lamp operation at the called intercom stations.

This feature 1is provided through the use
of two slow-acting relays, that when properly
energized, alternately operate and release
each other at the rate of approximately 60
operations or interruptions per minute
(I.P.M.) with 50 percent make and 50 per-
cent break. One such circuit is all that is
usually necessary in any 1l6A system
installation.

2.9 Single-digit Control Circuit (Figure 13)
(H-883002—§Z, H-85783-5)

The single-digit control circuit consists of two
relays. This circuit is used with the dial
intercom selector circuit (section 2.1) and the
transfer or group-selector circuit(section2.2)
when more than nine intercom stations are
in use with two-digit dial selection (link
circuits may or may not be used). Since it is
recommended that no more than 36 intercom
stations be connected to any one intercom
system (four groups ofnine stations), normally
only four prefix digits are used. Any one of
the unused prefix digits may be used for
single-digit selection of a frequently called
number or other frequently used special
features. By these means it is possible, in a
two-digit system, to dial only a single digit
in order to signal, connect to, or other-
" wise activate some special circuit or
feature.

One single-digit control circuit must be
provided for each station or special feature
that is to be operated by the dialing of only
one digit.
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2.10 Preset Conference Circuit (Figure 14)
(H-883002-ﬂ, H-85973-17)

In an intercom system installation, it may
sometimes be desirable to have more than
two parties join in a conversation. In most
applications, however, it is not possible to
operate the dial selector circuit after a called
station has answered or connected to the
intercom system. Conference calls (calls
connecting more than two intercom stations)
normally would be set up by dialing all the
called stations before any called station
answers (although they can also be set up,
after a called station has answered, by a
push-button selection of additional stations).
Both of these methods, however, have certain
undesirable features. In addition, when a
certain group of intercom stations frequently
engage in a conference call, it is desirable
to minimize the amount of dialing and push-
button operation necessary to set up such a
conference connection.

The preset conference circuit assembly con-
sists of three relays which provide two separate
6-party (maximum)} conference selection
circuits (5-party maximum when used with
two talking link). These preset conference
circuits may be activated either by the dialing
of a one-digit or a two-digit code (either in
a single-digit system, a two-digit system, or
in a two-digit system with single-digit control)
or by operation of a single push-button at a
key telephone.

In common talking systems (dial intercom
selector only, no link circuits), the preset
conference circuit acts only to signal the
required stations. In private-talking systems
(one-link or two-link), the preset conference
circuit acts to operate both the station signal
and the connection relays of the several called
stations, both signaling them and preparing
circuitry to permit them to answer and connect
to the private intercom channel. Use of this
feature is the same asifeachofthe conference
call stations had been individually selected
and signaled by dial or by push-button control;
this in no way interferes with other access to
and operation of these stations and the system.
When used in connection with the two talking
link circuit, transfer from the Main link to
the Auxiliary talking link (if it is to take place)
is prevented until all called stations have
answered.

Push-button signaling of additional stations
(or dialing additional stations using along-line
circuit) is, as previously noted, possible so
long as transfer to the auxiliary channel (of the
two talking link circuit) has not taken place.
However, once transfer (in a two-link circuit)
has taken place, it is not possible to signal
nor call in additional stations by any means.
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This circuit provides facilites for two 6-party
(maximum) conference groups. It is not pos-
sible for any intercom station to be a part
of more than one group unless a preset
conference ring control circuit is provided.
It is recommended that no more than seven
parties (one caller and six called parties)
be connected on any conference call in
order to maintain a satisfactory grade of
transmission.

Additional preset conference circuit assem-
blies may be used in any 16A intercom system
installation. In unusual circumstances it is
possible to connect and activate both 6-party
conference groups as a common l2-party
circuit, although the grade of transmission
would probably not be very satisfactory. This
would have a value principally for an
emergency alarm or anotification type service
(and possibly in conjunction with a long-line
circuit).

2.11 Preset Conference Ring Control Circuit
(Figure 15)
(H-883002-16(P), H-85973-2A)

The preset conference ring control circuit
consists of two relays. The use of this circuit
allows an intercom station that is part of a
preset conference group to be signaled over
its R talking conductor. The use of this
circuit also allows an intercom station to
appear in more than one conference group.

When this circuit is used, the ‘‘H’’ straps
connecting the R( ) and R leads of the station
at the link or station signaling circuit must
be removed. Corresponding terminals of this
circuit, that is terminals that are connected
through make springs of the ring control relays,
are then connected to the R( ) and R leads of
the stations of the conference group. Ringing
current is closed through the ring control
relays T1 and T2 to the R lead and the
intercom station. The ring control relays
are operated only during the ringing period.

NOTE: This unit is actually a transfer unit
-16 with the ‘‘M’’ straps removed in the field
by the installer. It is ordered under the same
part number as the transfer unit, H-883002-16.
In order to avoid confusion in the text and on
the circuit drawings the preset conference
ring control circuit will be referred to as
-16(P) and the transfer circuit as -16. When
ordering the preset conference ring control
circuit DO NOT wuse the suffix (P), use
H-883002-16 only.

2.12 Long-line Circuit (Figure 16)
(H-883002-25, H-85973-3)

The long-line circuit consists, principally,
of some relays and a repeat coil. This is

intended to permit the use (in an intercom
system) of a telephone station located an
unusually long distance from the rest of the
intercom stations and the relay and power
equipment, with maximum efficiency and a
minimum of expense. This circuit provides
a separate battery feed and pulsing circuit
for one such station.

This circuit provides a means for signaling
a station over the same leads as used for
talking, rather than over a separate conductor
or pair of conductors as is generally true for
other intercom stations. Therefore, unlike
other intercom stations, long-line circuit
stations may require only two conductors if
dial selective signaling aloneis satisfactory; it
is not necessary that visual busy (lamp) signals
be provided.

However, it is possible to run additional
conductors to the long-line station from the
intercom system relay equipment for visual
busy signals, separate ringing, push-button
signals, and other features, if desired.

This circuit has its own battery feed relay
which furnishes ground and battery potential
to the long-line station independent of all
other intercom stations. The voice currents
of the long-line station are coupled to the
intercom system through the repeat coil.
Since only this one station is connected to
this battery feed coil (not six or seven as in
the case of other conference call stations),
longer loop circuits may be used without
an impairment of dialing or a decrease in
the quality of transmission. The induction coil
also serves to minimize the noise in the
intercom transmission circuit.

Since visual busy signals are not normally
proyvided, this circuit has been arranged so
that the lifting of the handset and the closing
of the loop to the battery feed relay, when
the intercom system is busy (has previously
been seized by another intercom station)
will NOT interfere with other stations either
talking or dialing on the intercom system.
Likewise, when a long-line station has seized
the intercom, the raising of a handset at
any other intercom station will not interfere
with dialing on the long-line circuit - although
the operation of the long-line station does
light the intercom system-busy lamps at all
other intercom stations.

The above features (separate battery feed
and separate dialing loop) also make this
circuit useful for possible application as an
executive or master station for conference
calls, since it may communicate with a large
number of other intercom stations without
excessive loss or reduction in the grade of
transmission.



2.13 Audible Signal and Tone Control Circuit
(Figure 17)
(H-883002-27, H-85783-3)

The audible signal and tone control circuit
consists of relays and diodes to control the
connection of power for audible signaling to
an intercom system station and common audible
signals under various special conditions. By
use of this circuit it is possible to energize
the audible signal at, or associated with, any
intercom station from two different power
supplies or power sources without inter-
ference, and to control the application of one
of these sources from more than one control
point or by more than one control signal
without mutual interference. This circuit may
be used to control the audible signal(s) at one
(or more) intercom station(s), or it may be
used to operate an audible signal which is
common to a number of stations.

By use of this circuit it is also possible to
have the telephone central office ringing power
operate the audible signal of a particular
intercom station, and still be able to operate
the same signal from a local power source.
In addition, the connection of the local power
source to this station signal may be controlled,
independently, from more than one circuit.

One circuit is required for each station thatis
to be signaled by different ringing power
supplies or under control of different signals.
Each assembly contains or consists of two
such audible signaling control circuits (CAl
and CA2).

This assembly also provides - in conjunction
with the tone and flashing control circuit and
the camp-on circuit (section 2.7) - control
for the station busy signal and camp-on
features. Other strapping of the relay termi-
nals and the lead connections can provide
a variety of connections to meet any special
or specific local conditions or other needs
of a particular installation.

2.14 Add-on Conference Circuit (Figure 18)
(H-883002-2_§, H-85973-4)

The add-on conference circuit consists of a
single relay and a repeat coil; it provides
a means for connecting an intercom system
station or stations (one talking link) to a trunk
or line circuit to a central office, P-A-B-X
board, P-B-X board, tie-line, or other similar
circuit to which the intercom station does not
otherwise have access. This connection is

SECTION 55
PART 665

under the control of, and must be made by,
a station which does have access to the trunk
or line circuit, to the intercom system, and,
also, has a push-button for operating the
add-on conference circuit.

The controlling station completes aconnection
to the trunk or line circuit, and must, on
outward calls, perform any dialing necessary
on that circuit. The controlling station must
place the line circuit in a hold condition,
seize the intercom circuit, operate the add-on
conference circuit control push-button, and,
finally, dial the intercom station that is to be
connected to the trunk or line circuit. The
controlling station need not remain on the call
once the connection has been established; the
intercom station, alone, can hold the connection
(and release it at the end of the conversation).
If the controlling station does disconnect,
it may still re-enter the call at any time.

This add-on conference circuit is designed for
use with trunk and tie-line circuits of the type
10A1 key telephone system (using A and Al
leads). One add-on conference circuit must
be provided for each trunk or line circuit that
is to be able to connecttoone intercom system.
A separate push-button for operation of each
add-on circuit must be provided at every
intercom station that is to be permitted
to operate any add-on circuit or circuits.
Normally, the number of intercom stations
allowed to perform or control this service
feature is limited.

2.15 Add-on Conference Control Circuit
(Figure 19)
(H—883002-§§, H-85783-6)

The add-on conference control circuit consists
of two relays. This circuit is rgquired when
an add-on conference circuit is to be used
with a two talking link circuit. These add-on
control relays extend the add-on conference
feature for use with a two talking link circuit
by performing the functions necessary to
transfer an add-on conference call that is in
progress, from the Main link, to the Auxiliary
link should the Auxiliary link become idle.
This circuit also enables the controlling station
to seize the add-on conference circuit while
engaged in a call on either the Main or
Auxiliary link.

One of these circuits (two relays) must be
provided for each add-on conference circuit
that is used in connection with a two talking
link circuit.
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3. INSTALLATION
3.1 Location of Relay Equipment

The 16A key telephone system relay equipment
can be mounted in a housing unit (H-883001-2
or equivalent) of an already installed key
telephone system if enough space is available.
If there is not enough space available in
existing installed housing units, or if it is
desirable to have all 16A system relay equip-
ment in a separate unit for maximum flexibility
in possible future expansions, a separate
housing unit should be provided. Some
installations may require more than one
housing unit to contain all of the 16A system
assemblies necessary. When one or more
additional housing units are needed, they
should be located near to each other and,
when 10A or 10Al equipment is also used,
near the existing housing unit(s) and power
supply. Housing units should be mounted on
a solid wall in an easily accessible area
which is well ventilated and free of corrosive
fumes.

3.1.1 Wall mounting of housing unit(s)
H-883001-2.

a. Loosen the two quick-lock fasteners on the
housing unit and remove the cover.

b. Mount the housing unit base on the wall
with the long dimension running horizontally
(see figures 1 and 2), and the hinged side
of the mounting gate to the right. Allow a
space in front of each unit and between
units for opening the mounting gate to a
right angle with the base. If units are to
be mounted one above another, allow ample
space vertically betweenunits for the cables
and for removing the cover.

3.1.2 Mounting relay assemblies
in housing unit.

Using the four machine screws supplied,
install the relay assemblies on the housing
unit gate. The relays and other components
should face forward, and the terminal strips
face the rear of the housing unit. CAUTION:
Mount all relay assemblies with the relay
armature pivots in a vertical position.

3.2 Power Supply
3.2.1 Power units for key telephone systems.

The 16A key telephone system is recom-
mended for operation between 20 and 26
volts, dc. It will also be advantageous to provide
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power for operating 16A equipment from the
same type power units as are used for oper-
ating 10Al key telephone equipment. The
voltage limits of these power units depends on
the voltage of the commercial ac by which they
are operated and also on the load of the 16A
equipment on the d-c output of the unit. In order
to permit the use of these power units for
operating 16A equipment, the total current
drain on the unit should be limited to 1.5
amps of which .6 amp could be filtered
talking battery.

In the selector only system, a single power
unit RT1B, RT3B or equivalent can be used
for operating a 16A system of any capacity,
a manual signaling intercom line of a 10Al
system and six central office or P-B-X
lines.

If the selector only system is to be used with
a relatively large 10Al installation whichuses
automatic tie lines, ringdown tie lines or station
lines, it would be advisable to operate the 16A
equipment from an RT3B unit and the 10Al
equipment from a T1B unit, or operate both
systems from an RT2B unit.

If the single talking link arrangement is used
in combination with 10Al equipment, an RT3B
or equivalent unit should be supplied for
the 16A equipment and a separate unit for
the 10Al equipment. The selector of the 16A
system should be operated from the d-c supply
of the 10Al system. A single RT2B unit can
also be used for operating both systems.
Combined systems of any size can be operated
with these power units.

If the two talking link arrangements are used in
combination with 10Al equipment, relatively
large quantities of both types of equipment
can be operated from the power supplied by
two RT3B units or from one RT2B unit. The
selector of the 16A equipment should be
operated from the power unit used for operating
the 10Al equipment. If both camp-on and
preset conference units are used with this
system and it appears that the total current
drain of 1.5 amps would be exceeded on either
of the power units, an additional power unit
should be supplied. However, combined
16A and 10Al1 systems of practically any
size can be operated from a single RT2B
power unit.

When using two or more power units for
combined 16A and 10Al systems, the positive
terminals of the d-c voltage supplies should
be commoned. The negative terminals should
not be commoned,
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3.2.2 Hold current drain table.

The preceding hold current drain table can be
used as a guide in determining the power
requirements of a particular key telephone
installation. It is difficult to determine the
power requirements of an installation since
the type and amount of equipment requiring
power will vary from installation to instal-
lation, depending upon the customers needs.

The hold current drain table divides the 16A
key telephone system into three groups, two
talking link system, single talking link system,
and the selector only system. For each of
the three systems, the components listed are
all the different components that can be in
use simultaneously. However, the number of
these componets supplied will depend upon the
requirements of the installation.

Using the two link system as anexample, at an
input of 20 volts, the two link circuit is shown
drawing a total of .640 amp for a maximum
of four stations which would indicate the Main
and Auxiliary link are busy. Should one or
more of the stations occupying either link be
a long line station, an additional .093 amp
must be added for each long line station. If one
of the links is occupied by a presetconference
group, an additional .034 amp for the Main
link, or .040 amp for the Auxiliary link must
be added for each station in the preset
conference group. With both links busy or
drawing .640 amp, it 1is possible for a
station to camp on the system. The camped
station would draw an additional .500 amp.
Should an add-on conference circuit be in use,
an additional .135 amp must be added or a
maximum of .185 if two add-on conference
circuits are used.

The above example indicates the method of
using the hold current drain table to determine
the amount of power drawn on the power supply.
If the units or components require more amps
than can be supplied by a single power supply,
a second power supply must be added.

3.3 Connections

Following are a number of charts or tables
which give the interassembly connections
necessary to obtain the features and services
described in section 2. Explanatory notes
have been included where necessary to clarify
optional, alternate, or multiple connections.
Reference to the circuit drawings (section 5,
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figures 5-19) might also be useful in this
regard. No circuit explanations are given
here - except to clarify different options.
Complete circuit explanations are given in
section 4.

There is a separate table for each assembly
or unit. For maximum clarity each table lists
all leads connected to the unit, all straps,
and all terminals of the unit even if not used
or not wired. Each interassembly lead, there-
fore, appears twice in the tables (on two
different tables): once for each end of the lead.
For some wiring options it may be useful to
refer to both tables associated with one lead
in order to make the correct connection(s).

In the connection tables - as in the circuit
explanations and on the circuit drawings -
the fifteen individual circuit figures are
identified by their manufacturing part number
suffixes or detail numbers. This has been
done to simplify references, since two
different circuit numbers are involved and
they are similar. The basic part number of
all 16A key telephone system assemblies is
H-883002; the individual assemblies eachhave
a detail number suffix (-70, -16, -69, etc.).
This same basic part number (H-883002) is
also used for many of the 10Al (line circuit)
key telephone system assemblies with other
detail number suffixes. This makes it easy
to reference 10Al system assemblies when
necessary. Both Table A (section 2), and the
heading of each circuit explanation, give a
complete cross reference of the partand detail
number, circuit number and figure, and the
illustration (figure) number in this bulletin.
The detail number, when used in connection
with the full part number, is underlined.

The columns of the connection tables containing
the component part number suffixes, indicate
the possible interconnecting points of the
components to be tied together by the installer.
As an example, in the selector table below,
terminal 38A which is the RT leadisconnected
to terminal 16 of -24, camp-on circuit.

Every component to be installedin a particular
system must be checked against its own
individual connection table. For example:
a lead originating from the selector circuit
may connect to the selector transfer circuit,
then pass through the transfer circuit and
terminate at the long-line circuit. This may
not be evident if only the selector table is
consulted. In cases such as this, the circuit

-24
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should be consulted along with eachconnection
table involved in order to obtain a complete
picture of all the components. Checking each
connection table of the components involved
helps to assure the installer that he has
covered all possible connecting points.

In the following installation tables, terminals
marked with an asterisk (%) indicate a possible
connection to a terminal with the same
designation in a duplicate assembly if
supplied.

The following general information may be
helpful in understanding the tables:

The single talking link circuit (-14) and its
associated station signaling circuits (-15) can
never be used in the same system with the
two talking link circuit (-22) and its station
signaling circuits (-23). Leads indicated as
going to one of these circuits (-14 or -22)
will go to only one, never to both, since they
‘cannot be used in the same intercom system.
Likewise, it is not possible to use more than
one single-link circuit or more than one
two-link (two talking link) circuitinone system.

For any given number of stations, the single-
link circuit provides one talking channel; the
two-link circuit provides two talking channels.

The difference is only in the grade of service.
The two-link circuitis desirable where alarger
number of stations is to be served.

One-digit dialing or two-digit dialing is
unrelated to whether a single-link circuit or
a two-link circuit is being used - or no link
circuit at all. Single-digit dialing is used
when there are no more than nine stations to
be selected by dial operation; two-digitdialing
is required when more than nine stations are
to be selected by dial operation.

With nine or less stations, one of three
combinations may be used: the selector (-70);
the selector and single-link (-14); or, the
selector and the two-link circuit (-22). The
selection is based on the type and grade of
service wanted.

With more than nine stations, a minimum of
the selector (-70) and the transfer or group-
selecting relays (-16) is required. Two
additions are possible: the selector (-70)
and transfer relays (-16) with the single-link
circuit (-14), and as many station signaling
circuits (-15) as required for the additional
stations to be served; or the selector (-70)
and transfer relays (-16) with the two talking
link (-22) circuit, and as many station signaling
circuits (-23) as required.

v Wesn  nows
H-883002-70 Selector Circuit H-85973-1
H-883002-16 Selector Transfer Circuit H-85973-2
H-883002-14 Single Talking Link Circuit H-85973-5
H-883002-15 g';stgll‘;“ﬁ;lggilgcﬁfﬁl‘{m’ H-85973-6 8
H-883002-22 Two Talking Link Circuit H-85783-1 9
H-883002-23 Two Talking Lisk Cireut H-85783-2 10
H-883002-24 Camp-on Control Circuit H-85783-4 11
H-883002-69 Tone and Flashing Control Circuit H-85783-17 12
H-883002-67 Single-digit Control Circuit H-85783-5 13
H-883002-17 Preset Conference Circuit H-85973-7 14
H-883002-16(P) Preset Conference Ring Control Circuit H-85973-2A 15
H-883002-25 Long-line Circuit H-85973-3 16
H-883002-27 Audible Signal and Tone Control Circuit H-85783-3 17
H-883002-26 Add-on Conference Circuit H-85973-4 18
H-883002-68 Add-on Conference Control Circuit H-85783-6 19

NOTE: Underlined suffixes identify their components in the installation té.bles.
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4. CIRCUIT EXPLANATIONS

Given below is a brief explanation of
each assembly operation and its components.
Insofar as possible each assembly will be
discussed separately in order to keep the
information as general and as widely applicable
as possible. Since the number and variety of
combinations of these assemblies is so great,
no explanations will be made of the combined
assemblies except where absolutely necessary.
The circuit drawings of each of the individual
assemblies (section 5) indicate the inter-
connections necessary between the various
assemblies for most of the practical combi-
nations possible.

Since this 16A key telephone system was
designed primarily for use with the 10Al
key telephone equipment, references will be
made to 10Al apparatus assemblies where
necessary. Whenever possible, references
will be limited to appropriate assemblies of
the 16A system.

4.1 Dial Intercom Selector Circuit (Figure 5)
(H-883002-70, H-85973-1)

The dial intercom selector, by itself, provides
common-talking service with single-digit,
dial-controlled selective signaling for up to
a maximum of nine stations. Additional
stations may be connected if other means for
signaling them is provided. This isnotusually
desirable. Normally no more than seven
stations (one caller and six called) should be
connected (in use) at one time in order to
maintain a satisfactory grade oftransmission.
Each individual station loop should not be
greater than 90 ohms. Separate ringing leads
are provided for each station, with a common
return. A single, separate pair of leads is
used to provide a visual circuit-busy indication
at each intercom station. This does not prevent
additional parties from joining the connection
and conversation.

This unit is normally furnished wired for
single-digit operation (strap ‘‘A’’ in place)
and with no extra, optional features (straps
“c’’, “D”, “E”, and ‘L’’’ in place). Two-
digit operation may be obtained by changing
one strap wire, (‘“A’’ to ‘‘B’’) adding an
additional ‘‘B’’ strap on the terminal strip,
and adding the group-selecting relays needed
for the total number of stations to be served
and the type of service. Extra, optional features
may be added by installing the additional
relay group assemblies and adding and/or
substituting the necessary connections to the
terminals of the selector (and to the stations).
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Used alone, the service provided by this
circuit is identical (and the operation similar)
to that of the dial intercom selector of the
10Al1 type Kkey telephone system, which this
replaces.

4.1.1 Single-digit dialing.
(Strap ‘“A’’ - and straps ‘‘C’’, “‘D’’,
“E’’, and “‘L’’ - all in place.)

a. Seizure. Lifting of the handset at an

intercom station telephone and operation of
the intercom system push-button key at that
telephone, when the intercom system is
idle (busy lamps dark), closes a loop
circuit through the telephone over the
T and R leads to the windings of relay A
and to talking (‘‘A’’) battery and ground.
Relay A operates, closes a circuit to
relay B, and relay B operates after a
brief delay due to its sleeve.

Relay B, in operating, closes a circuit
to light the busy lamps associated with
the intercom system at all intercom
stations. This also removes a ground
from lead J, closes a ground to lead H,
and completes a circuit from ground
on terminal 20B (strap -‘‘L’’), through
strap ‘‘A’’, to the two windings of relay D
in series, aiding, causing relay D to
operate. Relay B also prepares a pulsing
path to the rotary switch MM.

b. Dialing. As the calling partydials, opening

and closing the loop, relay A follows the
pulses, alternately restoring and reoper-
ating; relay B is alternately energized and
de-energized, but remains operated due
to its sleeve. When relay A restores,
a circuit is closed from ground through
contacts of relay B and strap ‘‘D’’ to the
motor magnet of the rotary switch MM.
The rotary switch MM armature operates,
but the wipers do not step at this time
since this is an indirect drive switch. The
interrupter contacts, however, do operate
closing a circuit from the same ground,
through rectifier MR1 and operated off-
normal contacts 2 and 3, to the winding of
relay T and relay C and, in parallel, to
capacitor C1l through resistor R3 and
operated contacts of relay D. Relay T
operates, relay C also operates after a
brief delay due to its heel-end slug, and
closes a multiple holding ground from make
contacts 2T and 3T of relay B to the
winding of relay T. Relay C alsocompletes
a circuit to charge capacitor C2, and
opens the signaling and group-selecting
circuits.
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When relay A reoperates, relay B is
re-energized, relay C 1is de-energized
but holds due to its heel-end slug, and
maintains a holding ground to relay T.
Rotary switch MM isde-energized, allowing
its armature to restore and move the
wipers one rotary step. Relay A follows
the remaining pulses of the digit dialed
by the calling party. Rotary switch DMNMI
follows the pulses of relay A and steps its
wipers to a position corresponding to the
digit dialed.

Signaling. When dialing is completed,
relay A remains operated, relay B is
energized and stays operated as do relays
D and T. Relay C is de-energized, but it
is slow to release due to its slug. When
relay C does restore, a circuit is closed
from the audible signal power supply
through contacts of operatedrelays Dand T,
contacts of relay C, restored, to level A
of the rotary switch and to the signaling
lead (R) to the dialed station. Over this
path, and a common return, the audible
signal of the called station is operated.
Relay C, restored, removes the holding
ground from relay T and from capacitor C2;
capacitor C2discharges throughthe winding
of relay T, holding relay T operated for a
period of 1-1/2 to 3 seconds. During this
time, the called station is audibly signaled.
When capacitor C2 has discharged suffi-
ciently, relay T will restore, opening the
signaling circuit to the called station. No
further signaling will take place unless the
calling station re-dials.

Homing. When relay T restores at the
end of signaling, a ground is closed from
terminal 14B (strap ‘‘C’’) to the rotary
switch motor magnet MM through the
interrupter and off-normal contacts; the
rotary switch steps, self-interrupted, to
its home position where its off-normal
contacts operate and open the stepping
(homing) circuit. This circuit is now
back to the condition just preceding
dialing.

Re-dialing. The calling party may re-dial
the called number one or more times for
additional 1-1/2 to 3 second audible
signaling periods.

Answer and talking. If the called party
answers, both telephones are connected in
parallel across the same talking (‘‘A’")
battery source and relay A. They can now
converse without difficulty. Other stations
may also listen and talk by raising their
handsets and, if necessary, operating their
intercom system push-button keys. The
seven party or seven station limit for
participants in one conversation is

desirable to insure that there is adequate
current and voltage for each station.

During conversation, relays A, B, and D
remain energized and operated.

Disconnect. When both (or all) parties
disconnect, the loop to relay A is opened,
and relay A restores. As during dialing,
relay B holds, relays C and T, and switch
magnet NN are energized and operate,
After a sufficient delay, relay B restores;
this de-energizes relavs D, C, and the
rotary switch motor magnet NNM. When
relay D restores, the rotary switch wipers
step onto the first position, and relay C
restores after a brief delay. No signaling
takes place because relay D is restored
and rotary position 1 on the switch is not
used. When relay C restores, relay T is
de-energized and since relay Dhas already
restored and capacitor C2 isnotconnected,
relay T will restore at once. \When relay T
restores, the rotary switch will home as
before. When the rotary switch MMisinits
home position, and all relavs are restored
and de-energized, this circuit is ready to
handle another call.

4.1.2 Two-digit dialing.

[

(Strap ‘‘B’’, not ‘A’ - and straps
lic’)) “Dl” “E)), and K(L)7 - in place.)

General. Two-digit dialing is necessary
when there are more than nine stations to
be signaled, and requires the use of one
additional relav for each group of nine
stations. These additional relavs are TI1,
T2, etc., shown in figure 6. The firstdialed
digit operates rotary switch DM, without
signaling, to select one group of nine
stations by operating one ‘‘T’’ or group-
selecting relay; the rotary switch then
homes. The second dialed digit operates
the rotary switch a second time to select
the individual station and signaling lead
within the previously selected group.

Seizure. Lifting of the handset at an
intercom station and operation of the
intercom system push-button, when the

system is idle, closes a loop through the
calling telephone, over leads T and R,
to the windings of relay A and to talking
battery and ground(‘‘A’’). Relay A operates
and closes a circuit to slow-to-operate
relay B which operates after adelay. When
relay B operates, the busy lamps at all
stations light, lead J ground is removed,
lead H is grounded, and a pulsing path to
rotary switch MM is prepared.

Relay D does not operate, because with
strap ‘A’ removed, there is no circuit
to the windings of relay D at this time.



c. Dialing first digit. Relay A restores and

reoperates, following the open and closed
loop pulses. Whenrelay Arestores, relay B
is de-energized, but holds due to its
sleeve; relay A restored, energizes rotary
switch motor magnet MM through strap
““D’’. This same ground is closed through
the interrupter contacts of the rotary
switch, through MR1, through the operated
off-normal contacts to the winding of relays
T and C. Relay T is energized and operates.
Relay C alsooperates after abriefdelay due
‘to its heel-end slug, and closes a holding
ground to the winding of relay T from make
contacts 2T and 3T of relay B.

Relay T closes a circuit from ground at
terminal 14B (strap ‘‘C’’) through the
unoperated contacts of relay D, through
strap ‘‘B’’ at terminals 39A and 40A,
to the two windings of relay D, connected
in parallel, opposing. Winding No. 1 on
relay D 1is connected by strap ‘“‘B’’ to
battery through 50-ohm resistor R2. The
magnetic effects of windings 1 and 2
on relay D cancel each other so that
relay D (though both windings are ener-
gized) does not operate its contacts at
this time.

When relay A reoperates, relay B is
re-energized and holds, rotary switch MM
restores and steps the wipers, relay C is
de-energized but remains operated during
pulsing due to its slug, relay T is kept
energized by relay C operated, and relay T
maintains the ground to both windings of
relay D, opposing. Relay D remains
unoperated. At the end of the first digit,
when relay A remains operated, relays
B and T are held, and relay Dis unoperated
- with both windings still energized,
opposing. Relay C is de-energized, but
remains operated for a while due to its
slug. When relay C does finally restore,
it removes the holding ground fromrelay T
and closes ground to level C of the rotary
switch MM wipers.

Group-selection. When relay C restores
at the end of the first digit (in a two-digit
operation: relay D unoperated), ground is
removed from the winding of relay T.
Relay T, however, does not restore at
once. Relay T is held operated for a short
period of time due to the flow of inductive
current through rectifier MR2. Rectifier
MR2 is connected to the 400-ohm non-
inductive winding of relay C. The battery
through this non-inductive winding has
almost the same effect as if the rectifier
were connected across the winding of
relay T. Capacitor C2 does not enter into
the circuit yet, since relay D is still
unoperated.
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During the period between relays C and T
restoring, ground is closed from contacts
of relay B through relay C, restored,
through relay D unoperated, and relay T,
holding operated briefly, to one S lead.
This ground operates group-selecting
relay T( ) of the transfer circuit. Alocking
ground is provided on lead AA when
relay D operates to hold the selected slow-
to-release T( ) relay operated after the
S lead ground is removed - by relay T
restoring and rotary switch MM homing.

Relay D operation. When relay T restores,
ground is removed from both windings of
relay D which were connected in parallel,
opposing, with D unoperated. The removal
of ground from the windings of relay D
generates an inductive kick voltage in the
relay D windings; this kick is enough to
cause the ‘‘X’’ contacts of relay Dtoclose.
Closing of the ‘'X’’ contacts of relay D
completes a circuit from ground at terminal
20B through contacts of relay B operated,
and through the ‘‘X’’ contacts of relay D
to the two windings of relay D - in series
and aiding. The resistance battery to
winding No. 1 is short circuited. Relay D
then operates fully, opening the resistance
battery path (through resistor R2) and its
original operating path from contacts on
relay T.

Homing. When relay T restores at the end
of the first digit, after grounding lead S
and the operation of relay D, ground from
terminal 14B (strap ‘‘C’’)causes the rotary
switch MM to step, self-interrupted, to its
home position as described in section d,
above. When in the home position, the off-
normal contacts open the homing circuit.
The circuit is in the same condition now
as under single-digit operation before
dialing.

Dialing second digit, signaling, and homing.
Dialing of the second digit, of a two-digit
code, is the same as dialing, signaling,
and homing under single-digit operation
(sections 4.1.1b, ¢, and d). Relay A follows
pulses, relay B holds, relay D is held,
rotary switch MM steps, relay T operates,
relay Coperates and holds, and capacitor C2
charges, When relay A reoperates at the
end of the last pulse of this digit, relays
B and D are held, rotary switch MM
completes its last step, relay T is being
held by relay C operated which is now
de-energized but holding operated due to
its slug.

When relay C restores, relay T isde-ener-
gized, but relay T will hold operated due to
the discharge of capacitor C2 through its
coil. While relay T is holding operated,
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and relay C is restored, the signa:ing
power path from the audible signal power
supply to a particular R lead is closed,
operating the audible signal of the called
station. When capacitor C2 discharges
and relay T restores, the signal path is
opened and the audible signal stopped.
When relay T restores, ground from
terminal 14B (strap ‘‘C’’) is closed to
rotary switch MM which homes. When
rotary switch MM is in the home position
again, this circuit is in the same condition
as immediately prior to dialing this second
digit (the same as pricr to dialing the only
digit in single-digit operation).

h. Re-dialing. As under single-digit opera-
tion, only one period of ringing occurs:
1-1/2 to 3 seconds. The calling party may
resignal the called station one or more
times by re-dialing the second digit only.
Since the first digit selects the group in
which the called station is located (the
group-selection or transfer relay islocked
operated) and relay D has now operated
and is locked, only the second digit need
be dialed to resignal the called station.
Operations at this time will be the same
as under section g, above.

j. Answer and talking. This is the same as
under single-digit operation. Relays A, B,
and D are operated during conversation.

k. Disconnect. This is the same as under
single-digit operation. When relay D
restores, it also removes the holding or
locking ground from lead AA, to release
the group-selecting relay(s).

4.2 Transfer (or Group-selector) Circuit
(Figure 6)
(H-883002-16, H-85973-2)

a. Use. The transfer (group-selector) relays
are used only in conjunction with the dial
intercom selector (figure b5) and when
more than nine intercom stations are to be
selectively signaled by dial operation. One
relay (T1 or T2) is required for eachgroup
of nine stations. Separate S leads must be
connected from rotary switch MM, level C
of the dial intercom selector circuit to
each relay. Each relay (Tl or T2) serves
one group of nine stations having the same
first digit of a two-digit dial code. A single
locking-ground (AA) lead of the selector
circuit will serve both relays (T1 and T2).

b. Operation. When the first digit (of a two~
digit dial code) is completed, ground from
level C of the dial selector rotary switch
MM is placed on one S lead to operate the
T relay (Tl or T2) serving the group in
which the called station is located.

The T relay is slow to release due to the
diode connected across its winding. The
T relay (Tl or T2) locks to ground on
lead AA through make contacts of relay D
operated, to lead A (strap ‘‘E’’).

c¢. Holding. The T relay will remainoperated
during dialing of the second digit, during
any re-dialing, signaling, and throughout
the conversation.

d. Function. When a second digitis dialed and
an intercom station is to be signaled, the
dial selector circuit rotary switch MM,
via level A, connects power for audible
signaling to the R lead terminal associated
with all intercom stations having the same
second (final) digit. However, only one
T relay is operated, so thatonly one station
(in the previously selected group) will be
signaled.

The action in this circuit is the same
whether the R leads or the C leads are
being switched.

e. Release. The T relay will hold operated
until the call is completed and relay D of
the selector circuit restores, removing
the ground from lead AA and allowing
relay T1 or T2 to restore.

4.3 Single Talking Link Circuit (Figure 7)
(H-883002-14, H-85973-5)

4.3.1 General.

The single talking link circuit provides
complete privacy for one conversationbetween
two or more intercom system stations, from
a total or maximum of nine stations connected
to the system. It provides continuous visual
busy indications at each intercom station, and
fully selective audible signaling (either over
the talking leads or over a separate conductor
or pair of conductors) to each station. This
circuit also makes it possible to signal
individual stations of the intercom system
with either one of two different power supplies.
Simultaneous signaling of different stations
with the (different) power supplies appropriate
for each is also part of this feature.

The single talking link circuit may be used by
itself if each station is equipped with a
separate push-button key for signaling each of
the other stations; this is normally not
desirable. Most often a dial intercom selector
is used in connection with the single-link
circuit to permit dial selection of the called
station. Full privacy is still maintained when
the selector is combined with the single-link
circuit. Push-button signaling of stations,
by stations equipped with one or more push-
button keys, is also still possible. Push-button



signaling of one or more stations (by stations
equipped for it) is possible at any time during
a conversation (i.e., to call in another partyor
station for a conference type call). Dial
selection of additional stations is not pos-
sible (either in the link circuit or selector
only) once a second party has entered the
connection.

If this circuit is used in connection with a
flashing-lamp control circuit of any kind (of the
16A system, or of the 10Al system, or of any
equivalent) the flashing of the busy lamp at
a called station is also provided.

Since only one call at a time can be placed
on the intercom system using the single-link
circuit, and visual busy (lamp) indications
are usually provided at all intercom stations
as long as any station is on the link, there is
not much need for busy tone in association
with the single-link circuit. References to
the tone and flashing control circuit therefore
will be kept to a minimum. It should be
understood, of course, that busy tone may be
used if so desired. When the camp-on circuit
is provided, it is desirable to have busy tone
as well.

These two circuits, the tone and flashing
control circuit and the camp=-on circuit will be
explained more fully in connection with the two
talking link circuit, since busy tone is essential
when the two-link circuit is employed. Most
other features and options are not integral to
the operation of the link and/or dial selector
circuits. Their application will be covered
separately and independently.

Since the single-link circuit is rarely used
without the dial selector, and the interactions
between these two circuits are numerous, the
single-link circuit explanation will be given
as used in conjunction with the dial selector;
note will be taken of different actions involved
if the dial selector is not used.

The dial selector circuit, when used withalink
circuit, must have its straps ‘‘C”’, “‘D’’,
and ‘'L’ removed, strap ‘‘E'’ remains in
place and the indicated connections between the
two circuits completed. When a link circuit
is used, the first level (A) of the selector
circuit rotary switch MM is not used, and no
signaling power leads are connected to the
selector assembly terminals. Either strap
‘A’ or strap ‘‘B’’ of the dial selector assembly
will be used, depending upon whether one- or
or two-digit dialing or dial codes are to
be used.

4.3.2 Operation.

a. Circuit idle. When the single-link (and
dial selector) circuit is idle, all relays
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are de-energized and unoperated; the rotary
switch MM of the dial selector circuit isin
its home position, and all lamps are dark.

Seizure. Lifting of the handset at an
intercom system telephone, and operation
of the intercom system push-button key at
that station (if necessary), closes a loop
circuit through the telephone over the T and
R leads. If the intercom system is thenidle,
this completes a circuit from ground at
break contacts (3T and 4T) of the L relay
associated with the calling station, through
the calling loop, lead R, another break
combination (5B-6B) on the same L relay,
rectifier MR( ), the No. 2 (2000-ohm)
winding on relay L, breaksonthe associated
L1l relay, on relay B, on relay D, and
resistor R1, to negative battery. Over this
path the No. 2 winding of relay L is
energized - but with only enough power to
operate its “‘X’’ contacts. The ‘'X’’ contacts
1B-2B complete a circuit from negative
relay-operating (‘‘B’’) battery through the
No. 1 winding of relay L and resistor R4
to (positive) ground. At the same time,
relay L contacts 1T-2T close ground from
the calling loop and lead T throughresistor
R3 and winding No. 1 of relay Ato negative
talking (‘*A’’) battery. Relay L stilldoes not
operate fully; relay A does operate fully.
Relay A closes ground to relay B which
operates after a delay due to its sleeve.

Relay B completes a circuit from the visual
busy signal (lamp) power supply lead (LB)
to the L (lamp) leads of all stations, to
light the busy lamps. Other contacts of
relay B prepare a pulsing path to rotary
switch MDM in the dial intercom selector
circuit, open the shunt on resistor RS
(putting R5 in series with winding No. 2
on relay L to prevent other stations from
being able to seize or connect to the
circuit), shunt resistor R3, and close a
ground through rectifier MR10 and resistor
R2 to lead Y to the dial selector circuit.
Relay B (contacts 5T-7T) extends the
ground-connected 10-ohm winding of relay
C (in parallel with resistor R4) to winding
No. lofrelay L which will nowoperate fully.
In operating fully, relay L closes the loop
to both windings of relay A and to talking
battery and ground, and opens all other
connections to the loop and to the No. 2
winding of relay L. Relay L also opens
the circuit from a ground connection at
contacts of relay B to(unoperated) contacts
of relay Ll. Relay C is a marginal relay;
it will not operate in series with one
L relay. Relay C, therefore, though
energized, is not operated.

Ground on lead Y to the dial selector
completes a circuit to winding No. 1 of
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relay A (in the selector) and to battery.
Relay A operates and closes a circuit to
relay B in the selector; relay B also
operates after a brief delay due to its

sleeve. Relay B closes a circuit from
ground through break contacts (1-2) on
relay F in the link circuit to lead N,

terminal 20B of the selector, to the ‘X"’
contacts of relay D. This will operate D
(through strap ‘‘A’’) with single-digit
dialing or, with two-digit dialing, will
prepare a holding circuit for relay D when
it kicks at the end of the first digit.

At this point, relays Aand B - and possibly
relay D - of the selector are operated;
relays A and B of the common control
relays in the link circuit are operated,
and relay L associated with the calling
station circuit is operated. Relay C is
energized, but not operated. All station
busy lamps are lighted with a steady glow.

If dial tone is provided (with single-digit
operation) when relay B of the selector
circuit operates, ground is closed through
lead H, to the link circuit, through strap
‘Q’’, break contacts 3 and 4 of relay E,
through lead TG to the tone and flashing
control circuit. Ground on lead TG starts
the tone generator. The tone generator
extends an uninterrupted tone through lead
DT, to the link circuit, through capacitor
C10, throughoperated contacts of the calling
station’s L1 relay to the R talking conductor.

If dial tone is provided (with two-digit
operation) when relay B of the selector
circuit operates, ground is closed through
break contacts on relays C and D, unoper-
ated, through lead DS, through contacts
3 and 4ofrelayE of the link circuit, through
lead TG to the tone and flashing control
circuit. Ground on lead TG starts the tone
generator. The tone generator extends an
uninterrupted tone through lead DT, to the
link circuit, through capacitor C10, through
operated contacts of the calling station’s
L1 relay to the R talking conductor.

Dialing. Opening and closing of the calling
loop alternately restores and reoperates
relay A in the link circuit. The link-circuit
relay B remains operated during pulsing
due to its heel-end slug. When relay A
restores, it closes ground through contacts
of relay B to lead U to the selector circuit,
lead CC from the selector back to the link
circuit, through unoperated contacts of
relay E in the link circuit, on lead OP back
to the selector circuit and to the rotary
switch MM. Over this path, rotary switch
MM will be stepped and relays T and C
operated - just the same as if the selector
circuit relay A were being pulsed.

d.

Relays A and B of the selector do NOT
respond to pulsing. At the end of the digit,
relays A and B in the link circuit remain
operated, while relays C and T in the
selector restore. The action in this
combined circuit is the same as if only
the selector were being used - either for
single-digit or two-digit dialing. If two-
digit dialing is being used, one T relay (in
the transfer or group-selector assembly)
will operate and lock at the end of the first
digit, and relay D in the selector (previously
unoperated) will operate and lock to ground
on lead N.

At the end of the second digit (or the first
digit in single-digit dialing), ground from
dial intercom selector circuit, terminal
29A, strap ‘““E’’ is closed to one C lead
through the wiper and one bank contact of
level B of the selector rotary switch MM
(and through contacts of one T relay, if
used). This ground will remain on lead C
for 1-1/2 to 3 seconds (i.e., until relay T
restores).

Signaling. Ground on one lead C completes
a circuit to the L1 relay associated with the
called station. L1 operates and locks
through its make-before-break contacts
and the unoperated break contacts on the
L relay associated with the called station
(relay L must be unoperated at this time
in order to be signaled), to ground at
contacts of relay B. Relay D in the link
circuit also operates from ground onleadC
through make contacts of the called party’s
L1 relay. Relay D operates relay E which
locks to ground on lead H. Relay E, oper-
ated, removes ground (at terminal 15C)
from lead V, and opens the pulsing circuit
to selector circuit rotary switch MM by
disconnecting lead OP from lead CC.
Relay D closes the main leads from the
two (different) signaling power supply units
to the signaling option strapping field.

Relay L1, operated, shorts out relay C
with a direct ground and transfers the
busy lamp lead (L) of the called station
from the continuous visual busy power
lead (LB) to lead LF (for lamp-flashing
feature if used). L1 also closes the
signaling lead from the strapping field
to the station signal lead R1. Lead R1
may be extended to the audible signal at
the called intercom station, or may be
connected (strap ‘‘H’’) to talking lead R
for signaling over the talking lead or
leads.

When relay T in the selector circuit
restores, ground is removed from lead C,
and relay D in the link circuit will restore,
closing answer battery (from resistor R1)



f.

to the No. 2 winding of the L relay associated
with the called line. Relay D, restored,
also opens the audible signal power circuits,
stopping audible signaling. Relay D opens
the operating path to relay E, which is
locked and remains operated. Removal of
ground from lead C has no effect on
relay L1, since itislocked throughcontacts
of relay L to ground at relay B.

Relay T in the selector, restored, closes
lead V to the homing circuit of rotary
switch MM - but relay E in the link
circuit has opened the connection between
lead V and ground (terminal 15C), so the
rotary switch will not home at this time.

Push-button selection and signaling. If,
either in addition to or instead of dial
controlled selection of the called station,
push-button selection of a called station
is provided, there must be one separate
nonlocking push-button at each station for
every station that is to be signaled’ by
push-button operation. Thisisinadditionto
the locking push-button that must be used
to seize or connect to the intercom circuit.

When a station has seized the intercom
system, instead of dialing, one push-button
may be operated to directly signal the
desired station. This push-button connects
a ground directly to the C lead of the called
station’s L1 relay which will operate and
lock as under selector operation. Relay L1
also closes a circuit from its C lead
through its own contacts (4B-5B)torelay D.
Relay D will operate, and in turn operate
relay E, which will lock, etc. - in the
same manner as if the dial selector circuit
were functioning, Relays L1 and E will
be locked operated and relay D will remain
operated as long as the push-button key is
held operated, closing ground to lead C
of the called station’s L1 relay.

Push-button signaling of a called station
may be repeated or it may be done in
addition to dial control. Push-button
signaling is also possible at any time
during a conversation (to call in additional
stations for aconference type call). Audible
signaling of a called station will continue
as long as the push-button isheld operated.

When the push-button key is released and
ground is removed from the C lead, relays
L1l and E will remain operated, and relay D
will restore - just as under dial controlled
operation. Relay E will hold ground off
lead V so that rotary switch MM in the
selector circuit will not home.

Answer and conversation. When a called
(signaled) station answers, the station loop
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is closed, completing a circuit very much
like that of the calling station at the origin
of the call (ground at break contacts of
the L. relay associated with the called line,
lead T, loop, lead R, another set of break
contacts on the same L relay, rectifier
MR( ), winding No. 2 of the same L relay,
contacts 2B-3B of the operated Lt relay
associated with the same station, resistor
R1l, and battery). Relay L associated with
the called station closes its ““X’’ contacts
(1B-2B), energizing its No. 1l winding to a
direct ground at relay L1 contacts to
operate relay I fully. When relay L
operates fully, it connects the called
station to the windings of relay A in
multiple with the calling station, so that
they can converse. The operationofrelay L
also opens the holding circuit to the
associated relay L1, so that it will restore.

When L1 restores, the called station’s
visual signal lead (L) is transferred back
from the LF lead to LB - for an uninter-
rupted busylamp signal. The station audible
signal lead is also opened and the ground
shorting the C relay is removed.

The No. 1 windings of two different LL relays
(that associated with the calling station
and that associated with the called station)
are now both connected, in multiple, to the
C relay. The combined resistance of these
two windings in parallel is low enough so
that relay C will operate. When C operates,
relay F is energized and operates.

Relay F closes the RG lead ground to
lead V once again to home the rotary switch
MM in the selector circuit, and removes
ground from lead N, releasing relay D in
the selector circuit.

Calling in additional stations during a
conversation. A push-button equipped
station may call in another station at any
time. Operation of the proper push-button
closes ground to the C lead and L1 relay of
the desired station. Relay L1 operates
and locks, and closes a ground that shorts
relay C. Relays C and F also restore.
This circuit will now function just as in
section 4.3.2e.

When the called station answers at the
conclusion of a push-button controlled
signal, the L relay of the called station
operates, relay L1l restores, and relays
C and F operate.

Holding and release. So long as any one
station stays on the intercom channel
(bridged across the A relay windings),
relay A will remain operated, and relays
B, C, F, and E (plus the L relay of all
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stations connected on this call) will remain
operated. The opening of the loop at any
one intercom station does NOT disconnect
that station from the intercom talking
circuit. The station may, if it is a push-
button type, connect to another line circuit,
but if it reconnects to the intercom system
while the same call is in progress, it will
be connected to the talking circuit and not
excluded as other stations are.

When all stations disconnect (open their
loop circuits), the A relay will restore,
and all other operated relays will restore
until the complete circuit is back to its
normal condition, and ready to process
another call.

4.4 Station Signal Circuit
(for Single Talking Link) (Figure 8)
(H-883002-15, H-85973-6)

The station signal circuit, for the single talking
link, provides three additional pairsof L. and L1
relays to serve three additional intercom
stations. These relays are connected to the
six (A -F) control relays and control leads,
etc., the same as the nine pairs of LL and L1
relays which are part of the basic single
talking link circuit. These relays function
in exactly the same way as the nine other
pairs. All connections necessary for them
are extended from the single talking link
circuit relays and leads. Additional assem-
blies, identical to this, may be used to serve
as many intercom stations as are desired.

4.5 Two Talking Link Circuit (Figure 9)
(H-883002-22, H-85783-1)

4.5.1 General.

The two talking link circuit provides the same
services and features, etc., as the single talking
link circuit, inaddition to handling two separate
conversations at the same time. For a
maximum of nine stations, this circuit may
be used alone with push-button signaling.
However, the circuit is usually used with a
dial intercom selector. Push-button selection
and signaling of a few frequently-called stations
is still possible for any station requiring such
service, in addition to dial operation.

Full privacy is maintained by use of two
separate talking channels or links: Main and
Auxiliary. All calls first seize the Main link
and selection of the called station can be made
only while connected to the Main link. If the
Auxiliary link is then idle when the called
station answers the conversation is automati-
cally transferred to the Auxiliary link. Once
a call has been transferred to the Auxiliary
link, no further selectionof additional stations,
even by push-button, is possible.

Since, in a two-link system, it is possible to
dial a station that is already busy on the other
link, it is essential that a tone be provided to
notify the calling station that the dialed station
is busy. A busy tone feature circuitis available
as an option with this equipment (H-883002-69);
this feature will be discussed, very briefly, in
connection with the two-link circuit. The
camp-on feature of the 16A key telephone
system, will be discussed separately (section
4.7) - although its operation is very closely
interwoven with the two-link circuit. Operation
of the two-link circuit will be discussed in
conjunction with the dial intercom selector,
with notes on variations.

4.5.2 Operation.,

Much of the circuitry of this two-link circuit
is similar to the single-tink circuit and
repetition of identical operations will be kept
to a minimum. Reference to the single-link
circuit operation may sometimes be useful
in seeing identical operations explained more
fully. Differences will be covered as fully as
other operations.

a., Circuit idle. When the two-link circuit
(with dial intercom selector) is idle, all
relays in both circuits are de-energized
and unoperated. Rotary switch MM in the
selector circuit is in the home position
and de-energized, and all lamps are dark.

b. Seizure. Lifting of the handset and oper-
ation of the intercom system push-button
key at any station, when the intercom is
idle, closes a loop from ground at break
contacts on the L relay associated with the
calling line, over the T lead, station loop,
R lead (relay L2 unoperated), rectifier
MR( ), other breaks on relay L, winding
No. 2 of relay L, breaks on the associated
relay L1, breaks on relay B, resistor R1,
and battery. The ‘‘X’’ contacts of relay L
Operate, energizing the No. 1 winding of
relay L in series with resistor R5 and
energizing the No. 1 winding of relay A in
series with resistor R4 over the station
loop to ground. Relay L does not operate
fully due to the high resistance (R5) in
series; relay A does operate, which oper-
ates relay B after a brief delay. Relay B
shunts resistor R4, connects uninterrupted
visual signal power (lead LLB) to the visual
signal lead (L) to each station to light
the busy lamps, opens the shuntonresistor
R6, grounds lead Y through rectifier MR10
and resistor R2 to the selector circuit (to
operate relays A and B, and possibly
relay D, in the selector), and closes relay C
in series with the No. 1 winding ofrelay L.
Relay L operates, but marginal relay
C does not operate in series with the
resistance of one L relay.



When relay L operates fully, it closes the
T and R leads from the calling station to
the A relay, opens the circuit to winding
No. 2 of relay L, and closes part of a still
incomplete circuit from relay H to winding
No. 2, of the associated L2 relay. Relay L
also opens the holding path for its L1 relay.

If dial tone is provided (single-digitdialing)
when relay B operates, ground at contacts
3B and 4B is closed through strap ‘‘Q’’,
break contacts 1T and 2T ofrelay E, through
lead TG, to the tone and flashing control
circuit. Ground on lead TG starts the tone
generator. The tone generator extends an
uninterrupted tone through lead DT, to the
link circuit, through capacitor C10, break
contacts on relay F, (1T and 2T), make
contacts of relay B (3T and 4T), through
operated ‘‘X’’ contacts of the calling
station’s L relay to the R talking conductor.

If dial tone is provided (with two-digit
operation) when relay B of the selector
circuit operates, ground is closed through
break contacts on relays C and D, through
lead DS to the link circuit, through break
contacts of relay E (1T and 2T), through
lead TG to the tone and flashing control
circuit. Ground on lead TG starts the tone
generator., The tone generator extends an
uninterrupted tone through lead DT, to the
link circuit, through capacitor C10, break
contacts on relay F, (1T and 2T), make
contacts of relay B (3T and 4T), through
operated ‘‘X’’ contacts of the calling sta-
tion’s L relay to the R talking conductor.

Dialing. Opening and closing the calling
station loop, pulses the A relay of the link
circuit; relay B holds. Ground pulses are
sent, when relay A restores, over lead U
to the selector, onlead CC back to the link,
through contacts of relay E unoperated,
on lead OP to the selector, to rotary
switch MM. Rotary switch MM and relays
T and C in the selector operate as previously
described, and relays A and B in the
selector hold. At the end of the first digit
(of a 2-digit code), ground on lead V,
terminal 31B of the link (from lead RG, or
ground strap), homes rotary switch MM,
and relay D operates. The second digit is
pulsed in a similar manner.

At the end of the second digit (or only digit of
a 1-digit code), the selector (or selector and
transfer relays) connects ground to one C
lead for a periodof about1-1/2 to 3 seconds.

Signaling. Ground on lead C, to an idle
station (relay L2 unoperated), operates
the L1 relay of the called station. Relay L1
locks through break contacts on the L relay
of the same station to ground at relay B.
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Relay D in the link circuit also operates
from ground on terminal C through make
contacts of relay L1 operated, opening
the answer battery circuit (resistor R1),
closing both of the audible signal main
power supply leads (F and G), and operating
relay E. Relay E operates, locks to ground
at lead H, opens the OP and CC leads’
pulsing path, and removes ground from
lead V preventing homing of the selector
circuit rotary switch MM. Relay L1 trans-
fers the visual signal lead (L) of the called
station from LB to LF for an interrupted
(flashing) visual signal. Relay L1 also
places direct ground between the No. 1
winding of relay L and relay C winding,
shorting out relay C. Relay L1l transfers
the path for the No. 2 winding of relay L
of the called station from resistor R6 and
resistor R1 to break contacts of relay D
and resistor R1 to permit the called station
to answer when signaling stops. Relay L1
also closes the lead from the signal power
strapping field (leads F and G) to the audible
signal lead R( ) to the called station. This
completes the circuit for audible signaling
at the called station.

When relay T in the selector restores,
ground is removed from lead C. Ground
removed from lead C allows relay D in
the link circuit to restore. Relay D opens
the two main audible signal power supply
leads to stop audible signaling and extends
answer battery (resistor R1) to the No. 2
winding of relay L associated with the called
station. Relay E, originally operated by
relay D, remains operated through its own
holding circuit to ground on lead H.

Push-button selection and signaling. Push-
button signaling with the two-link circuitis
also possible. The push-button key at the
calling station closes ground to lead C
of the called station. This operates relay
L1 (if the called station is idle) whichlocks
through contacts of relay L, to ground at
relay B. Relay L1 closes the audible
signal lead R(1)-R(9) at contacts 4B and
5B, transfers visual signal lead L. from LLB
to LF. Relay L1 also transfers relay L (of
the called station) winding No. 2, from high-
resistance battery (through resistors R6
and R1) to low-resistance battery through
break contacts of relay D and resistor R1,
and places the shorting ground on relay C.
Relay L1 (contacts 4T and 5T) also
completes a circuit for ground from leadC
directly to the winding of relay D. Relay D
operates, opens the answer battery circuit,
closes the power supply leads (F and G)
and operates relay E. Relay E locks to
ground at lead H. When the push-button is
released, relays L1 and E hold; relay D
restores, opening the audible signal power
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supply leads, and reclosing the answer
battery, through resistor R1 only, to
winding No. 2 of relay L of the called
station (allow it to answer). The audible
signal of the called station will sound as
long as the calling station push-button is
held operated. The visual signal will remain
on until the call is answered.

A called station may be resignaled by push-
button operation, or additional stations
signaled for a conference-type call, aslong
as the call remains on the Main link {once
transfer to the Auxiliary link takes place,
no further signaling or station selection is
possible). Transfer from the Main link to
the Auxiliary link, however, cannot take
place while any selected station is being
signaled nor while any selected and signaled
station remains unanswered. Once a station
is signaled, it must be answered or else
the full cycle of relay operation cannot be
completed (see section 4.5.2f).

Answer. When a called station answers,
the station loop completes a circuit
(relay L2 unoperated) from ground to
rectifier MR( ), through break contacts
and the No. 2 winding on relay L, make
contacts on relay L1 operated, through
resistor R1 to battery. The ‘X'’ contacts
(1B and 2B) on relay L close, completing
a path from battery at its No. 1 winding
to ground at operated contacts 6B and 7B
of its corresponding L.1 relay. Relay C
is still short-circuited by the ground at
contacts of operated relay L1, and remains
unoperated.

Relay L operates fully, closing the called
station’s T and R leads to the windings
of relay A in multiple with the calling
station. This also disconnects the No. 2
winding of relay L, connects part of an
incomplete circuit to the winding of relay
L2, and opens the holding circuitofrelay L.1.

Relay L1 restores, opening the associated
station’s R( ) lead, transferring the L lead
back from LF to LB, and removing the
ground shorting relay C. Marginal relay C
will operate now in series with two parallel-
connected windings of L relays. Relay C
operates, and operates relay F. When
relay F operates, ground at terminal 38C
of the link circuit (from lead RG or ground
strap) is closed to lead V to the selector
circuit to home the rotary switch MM.
The low-resistance answer battery circuit
(through resistor R1) is opened, and ground
is removed from lead N to the selector
circuit, allowing relay D in the selector
circuit to restore. Relay F also closes
its contacts 6T-7T in the Auxiliary link
circuit (see section 4.5.2 g).

If more than one station has been selected
and signaled (their L1 relays operated and
locked), relay C will remain shorted and
unoperated until all signaled stations have
answered (all L1 relays restored and all
shorting grounds, thereby, removed). When
relay C does finally operate, the operations
described above will follow in the same
manner.

If the call remains on the Main link,
additional stations may be signaled by
push-button operation at any time to join
the conversation. The operation is similar
to the push-button operation for the original
selection described under section 4.5.2e.
The C lead ground to anidle station operates
the L1 relay of the called idle station.
Relay L1 (at, its contacts 6B-7B) closes
a ground which shorts and restoresrelayC,
and, in turn, opens and restores relay F.
Relay D in the link circuit will operate and
the usual signal and answer operations will
follow (with relays C and F operating again
when the last signaled station answers).

Transfer to Auxiliary link. If there isno call
on the Auxiliary link (relays G, H, J, and all
L2 relays, unoperated) when relay F oper-
ates, ground is led from contactsofrelay H,
through contacts of relay F, contacts of all
operated L relays (associated with all sta-
tions connected to this call), to the No. 2
windings of the L2 relays associated with all
connected stations; all these L2 relays
operate. The make-before-breakcombina-
tions on the L2 relays transfer the loop of
the connected stations, from the windings of
relay A (Main link), to the windings of
relays G and J (Auxiliary link) through
the No. 1 windings of their corresponding
L2 relays. The L2 relaysare held operated
through the station loop and also from
an auxiliary holding ground. The auxiliary
holding ground from make contacts 2 and 3
of relay G is closed through make contacts
1B and 2B of the operated L2 relays and
resistor RH( ) to the No. 2 winding of the
operated L2 relays. This auxiliary ground
however, will not hold the L2 relays
operated should their associated station
disconnect, and open the loop to the No. 1
winding.

The closing of several loop circuits to the
windings of relay G and relay J, operates
both relays G and J. Relay G operates
relay Hafter abriefdelay. Relay Hremoves
the ground through contacts of relay F that
originally operated the L2 relays (prevent-
ing operation of additional, unwanted, L2
relays).

Removal of all the station loop circuits
connected to relay A allows relay A to



restore. In turn, relays B, C, E, F, and
all operated L relays, restore. All operated
relays in the selector circuit also restore.
The busy lamps at all stations are extin-
guished because the Main link is now free
and ready to process another call. The
busy lamps (visual busy signals) are lighted
while the Main link is setting up a call, but
go out when the Main link is free. The busy
lamps remain on when both links are busy.

If the Auxiliary link had been busy when
relay F operated, (relays G, H, J, and some
L2 relays operated), there would have been
no ground from relay H to operate the L2
relays of the call on the Main link. If,
however, the Auxiliary link call is com-
pleted and all stations on the Auxiliary
link open their loop circuits (hang up),
relays G, H, J, and L2 relays will restore.
The ground at springs of relay H will now
be available, through contacts of relay F
and the operated L relays, tooperate the L2
relays of the stations then connected to the
Main link and transfer them to the Auxiliary
link just as previously described.

h. Holding and release. So long as any one
station remains connected to either the
Main or Auxiliary link (bridged across
either relay A or relays G and J), the A,
or G and J relays will remain operated
and hold the link. When all stations on the
Auxiliary link release, relays G, H, J, and
the operated L2 relays will all restore,
freeing the link for another call. When all
stations connected to the Mainlinkrelease,
relays A, B, C, E, F, and all operated L
relays, restore. Also, all operated relays
in the selector circuit restore, freeing the
Main link for another call.

i. Station busy. If a call is in progress on
the Auxiliary link, and a calling party on
the Main link, dials or selects by push-
button a station that is already. busy,
busy tone is returned to the caller.
Busy tone is supplied by a separate and
optional assembly (H-883002-69); its use
is recommended. However, since it is an
optional circuit, and it is part of a separate
assembly, its operation will be covered
in the explanation of that assembly.
Likewise, the application of busy tone is an
important feature to any station attempting
to override the busy lamp (or in case the
lamp has burned out). This application is
covered under the camp-on circuit.

4.6 Station Signaling Circuit
(for Two Talking Links) (Figure 10)
(H-883002-23, H-85783-2)

For use with the two talking link circuit, the
station signaling circuit provides three
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additional three-relay sets (L, L1, and L2)
to serve three additional intercom stations
associated with the two talking link circuit.
These relays are connected to the nine (A -J)
control relays and the control leads, etc., the
same as the nine sets of L, L1, and L2 relays
which are part of the basic two talking link
circuit. These relays function in exactly the
same way as the nine other sets. All
connections necessary for them are extended
from the two talking link circuit relays and
leads.

Additional assemblies, identical to this and
connected in multiple to the control leads
and relays, may be used to serve as many
more intercom stations as are desired.

4.7 Camp-on Circuit (Figure 11)
(H-883002-24, H-85783-4)

Because this circuit will function mainly in
conjunction with the two talking link circuit,
(it can, if so desired, be used with the single
link circuit), the following circuit explanation
will discuss the use of this circuit withthe two
talking link circuit.

This circuit provides a means of accepting
a one- or two-digit code when both links are
already busy, and holding until one call is
completed and a link freed. It then signals
the preselected station (if it is not busy).
Busy tone should be available to callers who
attempt to use this camp-onfeature if someone
else has already seized it.

In the following operation, assume that the
called station is busy and that the Main link
is idle., The operations of the link and selector
circuits during pulsing have been covered
and will not be mentioned here.

a. Operation with Mainlinkidle. Ground from
one C lead of the selector or selector trans-
fer circuit is closed to the C lead of the
called station in the link circuit (or station
signaling circuit), This ground would nor-
mally operate the called station’s L1relay,
however, for this example, we will consider
the called station as busy or occupying
the Auxiliary link (relay L2 operated).

Ground on lead C of the link circuit is
closed through make contacts 2T and 3T
of the called station’s L2 relay, and through
lead TS to the audible signal and tone
control circuit. Ground on lead TS is
closed to the winding of relay MS. Relay
MS operates and at contacts 7 and 8 closes
ground [strap ‘‘Z’’(4)] through lead TM to
the tone and flashing control circuit. Ground
on lead TM is closed to the winding of
relay B to start the flashing circuit. Relay
H of the two talking link circuit (operated
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while the Auxiliary link is busy) closes
ground through lead TD, through make
contacts 2 and 3 of relay MS, and through
lead CC to the selector circuit to hold
selector relays C and T operated. Ground
on lead TD is also closed through strap
**Z2°°(2), through make contacts 5 and 6 of
relay NS, throughstrap ‘*Z’’(5), and through
lead TG to the tone and flashing control
circuit to start the tone generator.

The tone and flashing circuit will function
as described in section 4.8.1 a.

Through the operation of the tone and
flashing control circuit, busy tone isclosed
through lead DT to the link circuit, through
capacitor C10, and through break contacts
1T and 2T of relay F to the R talking
conductor to the calling station. Since
relays C and T of the selector circuit
are held operated by ground on lead CC,
the calling party is camped on the Main
link. When the Auxiliary link becomes
idle, ground is removed from lead TD.
Relay C of the selector restores, closing
ground through the C lead to the called
station’s L1 relay. The called station
will be signaled in the usual way, see
section 4.5.2d.

While the camp-on circuit is seized, any
station attempting to camp on will receive
busy tone. Continuous tone is closed through
tone and flashing control circuit capacitor
C1l and make contacts 1B-2B of relay B,
and extended via lead BT to the two talking
link circuit relay F contacts 3B-4B, relay J
contacts 1-2, and break contacts of all
unoperated L1 relays.

Operation with both links (Main and
Auxiliary) busy. At the link circuit, ground
on lead R of the calling station is closed
through break contacts of relay L2, the
No. 2 winding of relay L, break contacts
of relay L1, make contacts of relay E,
to lead IP, through transistor T1 toresist-
ance battery, causing transistor T1 to
conduct. Ground is then closed through
transistor T1, resistors R3 and R8 to
transistor T2 and resistance battery, caus-
ing transistor T2 to conduct and relay A to
operate. Relay A closes groundoniead TC,
from operated relays B and F of the link
circuit, to the winding of relay B. Relay B
operates,

Relay A will follow the dial pulses similar
to relay A in the selector circuit. Relay A
pulses, relay B holds due to its heel-end
slug. Ground on lead TC 1is closed to
relay C, relay C operates. This same
ground is also closed through make contacts
4T and 5T of relay B to lead OP and to the

rotary switch MM of the selector circuit.
Relay C of this circuit closes ground
through break contacts of relay MS of
the audible signal and tone control circuit,
through strap ‘‘Z’’(2), through make con-
tacts of operated relay T of the selector
circuit to operate selector circuit relay C.

Relays A and B of the selector circuit are
held operated by the call in progress onthe
Main link. Relay C of this circuit closes
ground through break contacts of relay MS
(unoperated) of the audible signal and
tone control circuit, through strap ““Z’'(2),
through make contacts of operated relay T
of the selector circuit, to operate selector
circuit relay C. Relay B of this circuit
closes ground from break contacts of
relay A, during pulsing, to lead OP to
the selector stepping rotary switch MM
(see section 4.1.1). When the second digit
is dialed, ground on lead AA, throughmake
contacts of relay D (operated) in the
selector circuit, operates relay D of this
circuit through make contacts of relay B
operated. Relay D closes groundtolead RC
to lock operated relay D of the selector
circuit. Relay C of the selector circuit is
locked operated to ground through make
contacts of relay B (a pair of its own make
contacts), lead RT, make contactsof relay D
of this circuit, lead CC3, break contactson
unoperated relay MS, and lead CC2 to the
selector circuit, through make contacts
of operated relay T to the winding of
relay C.

Rotary switch MM is now setinits selected
position, and when relay C releases, ground
at terminal AA will be closed to the called
station. When the call in progress on the
Main link is transferred to the Auxiliary
link, the locking path for relay C through
this circuit will be removed from lead CC3
of this circuit at the time relay D of this
circuit releases. When the ground on
lead TC of the link circuit is removed by
relays B and F restoring, relay D of this
circuit releases. When the call is completed
and the called station answers, this circuit
is returned to normal.

Any station attempting to camp, when the
camp-on circuit is busy, will receive busy
tone as discussed in section a, above.

4.8 Tone and Flashing Control Circuit
(Figure 12)
(H-883002-69, H-85783-7)

4.8.1 General.
This circuit provides approximately fifty per-

cent break pulses, at about sixty pulses per
minute (i.p.m.), on a number of leads which



may be connected to serve whatever functions
necessary. This circuit provides busy tone
to calling stations if the system is busy and
an attempt is made to establish connection
to the system, or if a calling party (on
the Main link) attempts to select and signal a
station that is already busy on the Auxiliary
link. -

The application of dial tone is explained in
the circuit explanation for both link circuits,
therefore it will not be discussed here.

a. Busy tone. For this example, we will
assume the called station is busy (relay L2
operated). Ground closed to the C lead of
the called station that would normally
operate the L1 relay of the called station,
is closed instead to lead TS. Ground on
lead TS operates the MSrelay of the audible
signal and tone control circuit. Relay MS
operates and closes ground from strap
““Z’(4) through its make contacts 7 and 8
to lead TM. Ground on lead TM is closed
to relay B of this circuit. Relay B is slow
to operate due to its heel-end slug; relay B
operates after a slight delay. Relay B,
operated, closes a number of make combi-
nations for pulsing or for interrupted
circuits.,

The operation of relay B also closes a
circuit to the winding of relay A which
has an armature-end slug, making it slow
to operate. Relay A operates after a delay
and opens the circuit to relay B. Relay B
is slow to release, and releases after a
delay, opening the make combinations and,
also, opening the operating circuit of
relay A. Relay A will restore after adelay
due to its armature-end slug.

Ground on lead TM is also closed through
make contacts 3B and 4B of relay B,
interrupted, to lead DT. This interrupted
ground will short out the continuous tone
(dial tone) creating a busy tone.

As long as ground remains on lead TM,
relay B will be energized and the cycle
will repeat (opening and closing the make
combinations on relay B).

b. Supervision. Another make combinationon
relay B is used to close the visual busy
signal power supply (lead LB) to lead LF
of the single and two talking link circuits.

This will provide for a flashing busy
lamp at intercom stations while being
signaled.

Other contacts on relay B are available,
at the terminals of the flashing control
assembly, for interrupting or pulsing on
other circuits.
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4.9 Single-digit Control Circuit (Figure 13)
(H-883002-67, H-85783-5)

4.9.1 General.

When more than nine intercom stations are
served (requiring two-digit dialing and both
the dial selector and transfer relays), it is
possible to provide a single-digit dial code
for a station if desired. This digit mus: be
different from the first digit of all two-digit
codes used.

This circuit, connected to a bank contact of
the third (or C) level of the rotary switch MM
in the dial selector circuit, acts to signal the
single-digit station after only one digit hasbeen
dialed. It does not act when the single-digit
station is placing (originating) a call.

4.9.2 Operation.

a. General. The dial selector is seized from
any station in the usual way. Its operation
(up to the end of dialing the first and only
digit) is 1identical to the i1wo-digit dial
operation explained in sections 4.1 and 4.2.
Selector circuit relays A and B operate on
seizure; rotary switch MM, and relays
T and C operate during pulsing. Both
windings ofrelay Dare energized, opposing;
relay D is not operated. At the end of the
digit, relay C restores. With relay D
unoperated and relay T operated, a ground
is closed to0 level C of rotary switch MM
to one S lead - until relay T restores and
rotary switch MM homes. For two-digit
codes, this would energize one relay T
(transfer or group-selector relay); also,
relay D would operate and lock. Ground
on lead S, instead of operating a T relay,
is closed to the S lead (input) of a single
digit control circuit,

Ground on lead S is closed to the wind-
ing of relay A. Relay A operates and
closes ground from lead RS (ground from
break contacts 1T and 2T of relay B,
camp-on circuit) or from strap ‘‘N’’,
through its own make contacts, 7 and 8
to relay B. Relay B is energized and
operates. Relay A, at make contacts 9
and 10, closes ground through resistor R2
to capacitor Cl. Relay T, in the selector
circuit restores, removing ground from
lead S, causing relay A of this circuit to
restore. Relay A in restoring opens the
operating pathtorelay B. Relay B, however,
is slow to release due to its sleeve and the
discharge of capacitor C1.

b. Operation without link circuit. When only
the dial selector and transfer relays are
used, audible signal power is connected to
terminal 13, and terminal 3 (lead R1) is
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connected to the audible signal of the
single-digit station. Whenrelay B operates,
audible signal power is connected to the
station audible signal. Audible signaling,
therefore, continues until relay Brestores.
When both relays A and B have restored,
this circuit is back to normal.

Operation with link circuits. It is possible
to use this circuit with either the single-
link or the two-link circuits (along with
the selector and transfer circuits). Ground
from break contacts of relay F (single- or
two-link circuit) is closed through lead
HG, through operated contacts of relay B
(5 and 6) of this circuit, through lead C
to the L1 relay of the single-digit station
in either link circuit. This causes the
single-digit station to be selected and
signaled after only one digit has been
dialed. In all other respects the link circuit
and selector will function normally.

Operation with preset conference circuit.
It is also possible to use this circuit with
the preset conference circuit with a single
or two talking link. Ground from break
contacts of relay F (single or two talking
link circuit) is closed through lead HG,
through operated contacts of relay B
(5 and 6) of this circuit, to relay S of the
preset conference circuit. Operation of
the preset conference circuit will be
explained in section 4.10.

When this circuit is used with the preset
conference without a link, ground must be
connected to lead HG, (strap ‘‘T’’). When
the A and B relays have operated (see
section 4.9.2a), ground is closed from
lead HG through make contacts of relay B,
to lead C of the preset conference circuit.

Operation with camp-oncircuit. Groundon
lead S is closed to relay A. Relay A
operates. Relay B in the camp-on circuit
is operated. There is no ground on lead
RS to operate relay B of this circuit.
Relay B in the camp-on circuit closes
ground through lead RC1, through make
contacts 5-6 of relay A of this circuit,
to lead TSl to operate relay D in the
camp-on circuit. This same ground is
closed through rectifier MR2 and lead RT
to the selector circuit to hold relay T
operated. Relay T in turn closes a holding
ground through level C ofrotary switch MM
and through lead S torelay A of this circuit.
When the Main link becomes idle, relay B
in the camp-on circuit restores; closing
ground through lead RS to relay B of this
circuit. Relay B operates, closing ground
from lead HG throughits own make contacts
9-6 and through lead C to the link circuit
and the L1 relay of the single-digit station.

Relay Bofthe camp-oncircuit, inrestoring,
removes ground from leads RC1 and RT,
causing relays T and D in the selector
circuit to restore and also relay A of this
circuit to restore.

4.10 Preset Conference Circuit (Figure 14)
(H-883002-17, H-85973-7)

4.10.1 General.

This circuit provides for signaling a pre-
selected group of intercom stations (not
exceeding six) simultaneously for a conference
call. This circuit may be energized either by
a dial code (one or two digits), or by operation
of a push-button. This assembly provides for
two, six-station conference groups, but when
used with a two talking link circuit, two, five-
station conference groups are recommended.
Relays C1 and C2, respectively, serve the first
and the second six-party groups. Relay S is
used by both.,

Unless a preset conference ring control circuit
is provided, stations of a preset conference
group cannot be signaled over their (R) talking
conductor.

4.10.2 Operation.

a. Operation, group one. Ground on lead S
from a push-button key at an intercom
station, or ground on lead C from the dial
selector circuit (or dial selector circuit
and transfer relays), into terminal 7,
energizes relay S through break contact
on relays Cl and S; relay S is slow to
operate. Relay S operates, closing its ‘X"’
contacts first, locking itself to ground
through break contacts onrelaysCl and C2.
Relay S opens its own original operating
path and closes the ground on lead C or S
to the winding of relay Cl. Relay Cl1
operates, opening both the original oper-
ating circuit and the holding circuit for
relay S. RelaySisde-energized, butis slow
acting due to its sleeve; relay S restores.

Relay C1, operated, closes either signaling
power directly to the six intercom station
audible signals - R( ) leads - whenno link
circuit is being used, or ground to the
C leads and L1 relaysofthedesired (preset
conference group) stations - andtorelayD
when a link circuit is being used. Either
connection will cause the desired, pre-
selected (preset) stations to be signaled,
both audibly and, when flashing is provided,
visually. If a link circuit is used, the L1
relays of the called stations will lock
operated.

With relay C1l operated (relay S restored),
there is no ground on the ‘*X’’ contacts of



relay S to let relay S operate fully if
energized from the S or C lead of the
second conference circuit. Therefore, the
second conference circuit cannot be used to
call in the second preset (preselected)
conference group while a call that used the
first conference circuit is still in progress
on the Main link. When the push-button key
at the intercom station is released, ground
is removed from lead S releasingrelayCl.

b. Operation, group two. If both conference
circuits are available, and the second cir-
cuit happens to be operated first, relays S
and C2, will function in exactly the same
manner as relays S and C1l, when the first
circuit was operated (described in section
4.10.2 a, above).

c. Busy indication with two talking link. Ifone
or more stations (of the selected conference
group) is busy and occupying the Auxiliary
link (busy station L2 relay operated),
ground is closed to the C leads through
make contacts of relays Cl or C2 of this
circuit. This ground on the C leads is then
extended to link circuit relay L2 (of the
busy station) contacts 2T-3T, lead TS, to
preset conference relays Cl or C2 contacts
3B-4B, and lead TG. Ground on lead TG
is closed to the tone and flashing control
circuit to start the tone generator. The
tone generator will return an interrupted
tone to indicate one or more conference
stations are busy.

4.11 Preset Conference Ring Control Circuit
(Figure 15)
(H-883002-16(P), H-85973-24)

When the presetconference ring control circuit
is used, the ‘‘H’’ straps of the stationin either
preset conference group must be disconnected
and removed. The R( ) and R leads normally
connected by the ‘‘H’’ straps will be connected
through make contacts of ring control relay
T1 or T2. These relays are operated under
control of either the single or two talking
link circuit, and only during the ringing period.

Relays T1 and T2 of this circuit operate under
control of the D relay of either the single or
two talking link circuit. Relay D is operated
by ground closed to the link circuit over the
C leads from the preset conference circuit.
Relay D of either link circuit, at operated
make contacts, closes ground through lead CX
to relay T1 of this circuit. If more than nine
R( ) leads are connected to this circuit,
terminal 20, lead CX, must be strapped to
terminal 10, also designated CX. Therefore,
if more than nine R( ) leads are connected to
this circuit, ground on lead CX from either
link circuit will operate both ring control
relays T1 and T2.
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Audible signal power from either link circuit
is closed through make contacts of the L1
relays of the stations in the signaled preset
conference group to lead R( ), through make
contacts of relays T1 and/or T2 of this circuit,
to the corresponding R leads of the stations in
the preset conference group. Relay Tl and T2
will remain operated aslong as ground remains
on the CX lead, that is, until the push button
at the intercom station used to initiate the
conference call is released or relay T in the
selector circuit restores, causing relay C1l or
C2 in the preset conference circuitandrelay D
in either link circuit to restore.

4.12 Long-line Circuit (Figure 16)
(H-883002-25, H-85973-3)

The long-line circuit serves, mainly, as an
adapter between a dial intercom selector - or
a single or two talking link circuit - and an
intercom system station (telephone) located
a greater than normal distance from the
intercom relay equipment (at a distance
requiring a loop resistance greater than
90 ohms). It provides a separate d-c talking-
battery feed for this one station (not in
multiple with all the other intercom stations)
to maintain adequate transmission power for
this station, even on conference calls involving
a number of other stations (which might
otherwise diminish the battery supply below
acceptable values). It provides for operationof
the station audible signal over the talking leads,
if desired, to minimize the number of conduc-
tors required when used with the dial selector
only. This circuit makes it unnecessary to
have or use busy lamps at long-line stations.

4.12.1 Operation with dial selector only.

a. Seizure. When the long-line station closes
the loop between the T and R leads, a circuit
is completed, through break contacts of
relay C and two windings (2-1 and 4-3) of
the repeat coil RC, to the windings of
relay A which operates. Relay A closes
its contacts 22 and 23, completing acircuit
from the winding of relay B to lead J
(terminal 11). If the dial intercom selector
is already busy with a call, there will be ne
ground on lead J from the selector, and
relay B will not operate. Contacts 24 and 25
of relay A close a talking circuit through
capacitor C2 and two windings (6-5and 8-7)
of repeat coil RC, to selector battery-feed
relay A. The long-line station may listen
and talk, but it cannot hold the call or dial.

If the dial intercom selector is idle when
the long-line relay A operates, ground on
lead J from the selector operates relay B.
Relay B locks to a multiple ground at its
own contacts, prepares a pulsing path,
and closes a d-c loop circuit - through

August 1961



resistor R1, strap ‘T’ and two windings
(6-5 and 8-7) of repeat coil RC - to the
windings of relay A of the selector (leads
T and R from terminals 3 and 4). The dial
selector is seized in its usual way, and
when selector relay B operates, the ground
on lead J is removed. The multiple holding
ground at contacts of relay B keepsrelay B
operated.

Dialing. When along-line circuit seizes the
dial intercom selector, dialing will follow.
Opening and closing the long-line station
loop pulses the A relay of the long-line
circuit. Each time relay A restores,
relay B holds due to its sleeve, and ground
from contacts of relay B isclosed tolead K
to the selector (to operate the selector
rotary switch MM, relay T, relay C, etc.).
The same ground, through a 1500-ohm
resistor, R2, is also closed to the No. 1
winding of relay A and battery. This
circuit resistance is high enough so that
relay A does not reoperate, but the current
flowing in this circuit makes relay A faster
to reoperate when the loop is reclosed.
Relay B maintains a closed d-c loop to
the A relay of the dial selector; selector
relay A does not pulse.

It should be noted that the long-line circuit
may pulse the selector rotary switch MM
despite the fact that there is a d-c loop
or bridge on the selector relay A. This
makes it possible for the long-line station,
when it originates a call, to call in additional
stations after conversation has started
and by dial pulsing.

Conversation and release. Signaling and
conversing with other stations is done
the same as with selector only operation
(without long line). Voice currents of the
other intercom stations pass through two
windings (6-5 and 8-7) of the repeat coil
RC, and may be heard by the long-line
station connected to the other two repeat
coil RC windings (2-1 and 4-3).

When the call is over, opening the long-line
station loop allows the A relay of the
long-line circuit to restore and, after a
delay, relay B will restore. Relay B opens
the loop to relay A of the selector circuit,
and the selector circuit restores.

Calls to long-line station. When another
station seizes the dial selector and calls
the long-line station, ground on lead C
from the selector (or transfer relays)
operates relay C in the long-line circuit.
Relay C grounds the T lead to the long-line
station and closes audible signal power to
the R lead to the long-line station. Relay C
restores when ground onlead C is removed.

When the long-line station answers, the
loop to long-line relay A is closed (relayC
restored); relay A operates. Lead J is
closed to the winding of relay B, but with
no ground on lead J, relay B does not
operate. Relay A also closes its contacts
24 and 25, completing a talking-only (no
d-c) circuit through capacitor C2 and two
windings (6-5 and 8-7) of the repeat coil
RC, tothe winding of relay A of the selector.
The long-line station may talk and listen,

but it cannot hold the circuit and cannot
dial.
This 1is the same circumstance that is

found if the long-line station handset is
lifted while some other station is dialing
or has previously seized the selector.

4,12.2 Operation with a link circuit

and selector.

Seizure and dialing. When the long-line
station closes the loop between the T andR
leads, relay A operates; ground (from
strap ‘‘P’’ to terminal 11)operatesrelay B.
Relay B closes a d-c loop through resistor
R1, strap ‘‘U’’ and two windings of repeat
coil RC, to the L relay and one station
circuit of either the single- or two-link
circuit. Relay A in this circuit pulses
during dialing, and opens and closes the
loop to relay A in the link circuit., Relay A
in the link circuit will also pulse as the
loop is opened and closed by relay A of this
circuit. The link circuit will function as
previously discussed in the dialing section
for either link (single or two talking link).

When used in conjunction with a link
circuit, re-dialing either before or after
the called station has answered, is not
possible. Although the long-line circuit
relay A may pulse, the selector circuit
rotary switch MM will not step because
relay E of the link circuit has opened the
pulsing path from leads K and OP to CC.

Conversation and release. Signaling, con-
versing, release, etc., are done the same
as in the selector and link circuit operation.

Calls to a long-line station with link and
selector. When a long-line station on a
link circuit system is dialed, the ground
on the C lead from the selector (or selector
and transfer relays) to the link circuit
(to L1) is multipled to the C lead of the
long-line circuit (terminal 7) to operate
relay C of the long-line circuit. Relay C
grounds lead T to the long-line station,
and connects audible signal operating power
to the R lead. The long-line station audible
signal sounds until ground is removed from
the C lead.



When the long-line station answers, it
closes a loop to the A relay of the long-
line circuit; relay A operates. Relay A
closes ground (from strap ‘‘P’’, terminal
11) to relay B which operates. Relay B
closes a d-c loop circuit through resistor
R1, strap ‘‘U’’, and the two windings of
repeat coil RC, to operate link circuit
relay L. Operated, link circuit relay L
completes the transmission path between
the two circuits.

4,13 Audible Signal and Tone Control Circuit
(Figure 17)
(H-883002-27, H-85783-3)

The CAl and CA2 relays are intended to
provide a means for using the audible signal
of one station both as a line signal and as a
common signal (one which will sound if any
one of several other lines has a call on it).
This circuitry will also permit a common
audible signal (one not permanently associated
with any one particular line or telephone) to
operate if there is a call on anyone of several
lines. One principle feature of this arrange-
ment is that the different audible signal power
sources and audible signal control circuits
do not interact or ‘‘feedback’’ uponeachother.

The use of diodes in the relay control circuits
prevent an operating signal on one lead from
“‘feeding-back’’ onto other control leads and
into other control signal circuits. The use of
transfer (C) combinations on these relays for
the audible signal power circuits - and the
switching of both sides of the power circuits -
prevents the different power sources from
interfering with each other.

Due to the great versatility of these circuits
and the variety of applications to which they
may be put, typical rather than specific circuit
applications must be described. The circuit
drawing (figure 17) shows relay CA2 arranged
for operating an intercom station audible
signal (over separate leads Rl and Bl)directly
from a central office or P-B-X trunk. At the
same time, uninterrupted audible signaling
power is connected to the make contacts of the
transfer combinations; if a control signal is
applied to the winding of the CA2 relay, it will
operate and close audible signaling power from
this secondary source to the station audible
signal. The central office or P-B-X circuit
might be a direct line to a central office or to
a P-B-X; it might be a tie-line, or it might,
very likely, be a 10Al (or 10A) key telephone
line or trunk circuit. Likewise, the control
signal to the CA2 relay winding might be from
a 16A system, a 10Al or 10A system, or other
special circuit.

The CAl relay is shown with typical wiring for
operating a common audible signal. Anaudible
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signal is not associated with any one particular
station nor any one particular line, trunk, or
other talking circuit. It is wusually located
centrally with regard to a number of key
telephone stations and arranged to sound if
any one of several lines or talking circuits has
a call on it. (All of the nearby stations can hear
the signal and any one of them may answer the
call; usually the specific line is indicated at
each station by a flashing lamp associated
with the push-button key.) The operation is
identical to that of the CA2 relay, above.

The MS relay may be used for a variety of
purposes. It is furnished strapped and
with connections indicated for one specific
application: control of the station busy tone
(and camp-on) feature of a two talking link
circuit. The five ‘‘Z’’ straps furnished to
make this feature or application possible
may be removed and any other application
desired may be employed. Permanent connec-
tions to the coil and contacts of thisrelay have
been kept to a minimum inorder thatit may be
used in as many applications as possible. Only
the above mentioned use or application will be
explained. Other uses and connections are at
the discretion of the operating company or
customer. When the called station’s L2 relay
is operated, the ground closed to lead C that
would normally operate the station’s Llrelay,
is closed through make contacts of relay L2 to
lead TS, which in turn operates the MS relay
of this circuit. Relay MS locks to ground
through strap ‘‘Z’’(1), its own make contacts,
lead SC of the link circuit, and to ground at
make contacts of operated relay D.

Ground on lead TM from MS relay make con-
tacts and strap ‘‘Z’'(4) is closed to the tone
and flashing control circuit, to provide busy
tone. Ground from the link circuit lead TD
is closed through operated relay MS make
contacts (this circuit) to selector circuit lead
CC2, to keep relay C operated.

4.14 Add-on Conference Circuit (Figure 18)
(H-883002-§, H-85973-4)

The station or stations controlling this circuit
must have access to the intercom system as
well as the trunk or line circuit. The use of
this circuit requires the assignment of an
extra key at the controlling station(s). On
outgoing calls, all dialing must be performed
by a controlling station.

Since this circuit requires the addition of an
add-on conference control circuit for use with
a two talking link circuit, its operation with
the two talking linkcircuit will notbe discussed
in this section.

Operating the add-on conference key closes
resistance battery through lead R to relay B,
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(the add-on conference key is wired in series
with the R talking conductor). Relay B operates
after a brief delay and locks itself to ground
on lead H from the dial intercom selector.
Relay B completes a circuit from the intercom
talking leads (T and R) to windings (2-1 and 4-3)
of repeat coil RC, and capacitor Cl1, and
completes a circuit from the line circuit {(also
leads T and R) through two other windings of
repeat coil RC (6-5 and 8-7) and through
capacitor C2 and resistor R1 in parallel. This
permits conversation between the line circuit
and the intercom circuit. Relay B also closes
lead A to Al of the line circuit. This indicates
to the 10Al key system relay equipment that
the call has been answered; or, if already
answered, will permit the intercom circuit and
station to hold the add-on connection to this line.

4.15 Add-on Conference Control Circuit
(Figure 19)
(H-883002-68, H-85783-6)

a. Connections. The add-on conference con-
trol circuit is used in conjunction with the
add-on conference circuit whena two talking
link circuitisused. When the control circuit
(relay A) is used, the talkingleads(T and R
or T4 and R4) of the add-oncircuit(relay B
and coil RC) are connected to leads T4
and R4 of the control circuit. Leads T4
and R4 of the control circuit are connected
to the Main link of the two-link circuit,
and leads CT and CR are connected to the
Auxiliary link of the two-link circuit.
Terminal 6, lead H of the add-on circuit,
instead of being connecteddirectly tolead H
of the selector circuit, is connected to
terminal 6 of the control circuit, then
through break contacts 4T-3T of relay A,
terminal 16, to lead H and ground from
contacts of relay B in the selector circuit,
when operated.

Terminal 5, lead HC of the add-on circuit
is multipled to terminal 5 of the control
circuit. Leads CA, CS, and CHof the control
circuit are connected to the two-link circuit.

b. Seizure from Main link. Operating the
add-on conference button closes resistance
battery through break contacts on relay B
of the add~on circuit. Relay Boperates and
locks to ground on lead H. This ground is
extended to add-on assembly terminal 5
(through “'X’’ contacts on relay B) and to
lead HC of the control circuit, through
breaks on relay A, rectifier MR1, winding
No. 2 of relay A, tolead CS (to the two-link
circuit and 150-ohm resistance battery
through breaks on relay H). The No. 2
winding of relay A (50 ohms) operates
only the ‘X'’ contacts of relay A in series

with resistor R3. Relay B of the add-on
circuit, however, operates fully and
performs all the functions described in
section 4.13. Relay B of the add-on circuit
still locks to ground on lead H, but the
ground on lead H first passes throughbreak
contacts on unoperated relay A. So long as
the intercom call, which is now connected
to a line circuit, remains on the Main link
(talking leads T4 and R4) of the control
circuit, relay B holds operated to ground
on lead H through contacts of relay A.
Relay A holds operated only its “‘X’’
contacts.

If the Auxiliary link is free or becomes
free, and the two-link circuit automatically
transfers the intercom call from the Main
link to the Auxiliary link (relays G, H, and
J of the two-link circuit operate), relay G
of the two-link circuit groundslead CH - but
with no immediate effect. Relay H of the
two-link circuit operates after a short
delay, grounding lead CA. This energizes
the No. 1 winding of relay A (in the control
circuit) through break contacts of relay B,
through the operated ‘‘X’’ contacts of
relay A. Relay A in the control circuit
operates fully, transferring the add-on
circuit talking leads (T4 and R4) from the
leads (T4 and R4) of the Main link to the
Auxiliary link, leads (CT and CR). Relay A
also transfers the holding ground for relay B
from lead H (grounded at two-link circuit).
This is necessary because relay B of the
selector will restore soon after the transfer
to the Auxiliary link takes place and ground
is removed from lead H. Relay B remains
operated during the transfer due to its
sleeve. Relay A also opens the original
operating path to its own winding No. 1.

Seizure from Auxiliary link. Operating
the add-on conference push-button closes
resistance battery through lead R torelay B
of the add-on conference circuit, relay B
is energized and operates after a brief
delay and locks to ground on lead H. This
same resistance battery is closed through
contacts 3T and 4T of relay B through
lead S, breaks on relay B of the control
circuit, rectifier MR2 to the No. 1 winding
of relay B and ground at lead CG (from
contacts 1 and 2 of relay J of the two-link
circuit). Relay B operatesits ‘‘X’’ contacts
and locks to ground at lead CH, from con-
tacts 4 and 5 of relay G (two-link circuit).
Relay B at contacts 7 and 8 closes ground to
the No. 1 winding of relay A. Relay A oper-
ates and transfers the add-on talking leads
(T4 and R4) from leads (T4 and R4) of the
Main link to the Auxiliary link, leads (CT
and CR).



5. CIRCUIT DRAWINGS

Figures 5 through19, following, are the circuits
of the fifteen different relay assemblies used
in the 16A key telephone (intercom) system.
These are circuits H-85973 and H-85783;
figure Nos. 1 -7 of each. To avoid confusion,
the manufacturing part number and the detail
number have been used as the primary means
for identifying the various circuits; the circuit

These drawings show, in full detail, the internal
wiring of each of these assemblies. Also shown
on each drawing, are the connections necessary
and possible to and from eachterminal. Where
several options are indicated, itmay be neces-
sary torefer to the circuitdrawing notes and/or
the installation connection charts and their
notes to determine precisely which connections
are used under varying circumstances. Any
special limits or operating conditions of the
relays have, when possible, been indicated on
the drawing or in the accompanying notes.

current power sources must be used, each
approximately 24 volts. One source must be used for talking or trans-
mission purposes, the other source, for relayoperation. The transmission
relay-
operating battery and ground are distinguished by the designation *‘B’’.
The transmission, ‘‘A’’, source is always identified and does NOT occur
The relay operating, ‘‘B’’, battery and ground do
appear on all assemblies, but are not necessarily always identified.

The power supply for operating the visual (lamp) signals of the 16A system
(and of 10Al or 104, if included) may be any one of several possible d-c
or a-c voltages, but will be uniform for all visual signals of the system.

There may be two different types of audible signals used in one 16A system
combined 10Al (or 10A) and 16A system. Usually 20 or 30 cycle
requiring 75-90 volts, ac, will be the principle audible signal
operating in conjunction with ordinarylines. The secondary audible signals
will probably be low voltage buzzers, requiring 10 or 20, or 24 volts,
either dc or ac (at 60 cycles, if ac). These always operate from a local
power source and usually in conjunction with the 16A intercom circuits.
The individual voltages, frequency, etc., will not be identified in every
instance on every drawing. It is to be understood that the two possible
audible signal power supplies, whatever their values, will be the same
throughout the installation and will be indicated only as to their applications.

number is also shown on each drawing for
reference.
GENERAL NOTES
1. Two different direct
battery and ground supply are distinguished by the designation *‘A’’;
on ALL assemblies.
2.
3.
or
ringers,
SECTION 55
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NOTES - Figure 5 (-70)

1. Strap ‘'A’’, for one-digit operation, is furnished installed; for two-digit

operation, omit strap ‘‘A’’ and use ‘‘B’’ straps (2). MM T c D 8 A
2. Straps ‘‘C’’, “D’’, and *"‘L’’, for operation of the selector without either ¢
talking link, are furnished; remove and connect alternate leads indicated Ruy S8 Q > . 25A +
when either private talking link circuit (-14 or -22) is used. < ol LEVA 4 i < FROM AUDIBLE SIGNAL POWER
ONE LEAD TO EACH STATION II S, 7 A 24 . ggpf%, ‘gogsggao WHEN -14
AUDIBLE SIGNAL, OR TO —~I6, P ——— .
- . . . . . OR TO —27; NOT USED WHEN | 2
3. Lead CC2 is used only when the two talking link circuit (-22) and the EITHER —14 OR —22 IS USED. 23 o 10 148 B]TO ALL STATION AUDIBLE SIGNALS
R R . . . R{9) (s] b :
audible signal and tone control circuit (-27) are both used. Lead CC is & —dIN IN MULTIPLE; NOT USED WITH —14 OR —22
used with either private talking linkcircuit(-14or -22), if -27 is not used.
g > < ' %A—(owu]mnmsueo (NOTE 4}
. . X . . SA - il "
4. Strap “‘E’’ is furnished installed, and is always used with 16A systems. i 2 c;oo\_ LEVB 6 5 77
ONE LEAD TQ EACH C LEAD ! ) 4A
: . . . . . , TERMINAL OF EITHER | 8—5 D
5. Relay D will not operate withboth windings energized in parallel, opposing. T7oR g8, O TEBIORTO ' % 10 34 AA
Relay D will close its ‘*X’’ contacts, due to inductive effect, when ground clo)  13A W ——+l——@{<———]18;"?r’t}‘s%°“
. . . . . . . . N
energizing both windings in parallel opposing is removed; relay D will T 1A N 83 r—SEE %NERAL—\ 388 oo
operate and lock. TO ALL STATIONS IN - ® "}_@‘_“ FROM POWER SUPPLY'A"
MULTIPLE; OR TO-25 AND -26. R 2A 83 I mMB [FOR TRANSMISSION
NOT USED WITH —14 OR —22 | s |HI' -t ib——@————
. . Y /
6. Diode MR2, and capacitor C2, make relay T slow to release. 10 -14 OR —22
(F USED os 178
. . . 3 3 . . . s 3 —-_’: z *
7. Lead DS is used only with two-digit dialing (and either link circuit). {NOTE 7)
c R 10
28 >
Sin
D OJO(\, LEV C ar c
INDIVIDUAL LEADS ! o 1= ) ——> — SEE GENERAL
TO ~16 OR —67, IF USED | O—g Hil M( 0 i NOTE | 3226" +GRD
(NOT USED WITH SINGLE~ | 2 ¢ 30+ = ! FROM POWER SUPPLY'S"
DIGIT OPERATION) S0 08 o, 10 48 R| S00MF ® 37A  _pmp |FOR RELAY OPERATION
16 o > YA |l}—_|7_ Hi | ————
MR2 38A ™
7z RTIFROM 24 OR-67
I%}_(Ir&-——]FROM —14 OR -22
39A —'—'——{STE?P |]FURNISHED; NOTE 2
< 28/’ (SZTRAP”)B" NOT FURNISHED
125 40A DIGIT) | NOTE |
Eall . Q¢ sTRAP
L 208 /———HJFURNISHED NOTE 2
s < <% Rz JFROM —14 OR 22
J; %m ue JFROM ~24 OR —67
&+ ¢ ]
&)= : N 128 :](SITDR,&’};‘ﬂFURNnSHED
150
S M__L W NOTE |
op 186 gd 200 = 3 STRAP'B"|  NOT
FROM —14 OR _22[____, SO NI R e %B (o] (201G JFURNISHED

28A,, -M8, T
N4

STRAP “D" FURNISHED—*C o8 _E—{||r—'vv\/—g6r a7s 2
NOTE 2 = = 26A
(NOTE 20 o oo CC2 3 S = 50 "H'l*‘ H ' | ot
(NOTE 3) (cc / USED
TO AND FROM LN
~{4 OR -22 U '5:8 ar

IFROM VISUAL
SIGNAL PCOWER
SUPPLY
FROM AND . +GRD, G
WHEN USED ’%B N NOT
USED
WHEN
e 124 LG WHE
TO —14 OR —22 18 = -22
AND TO -26 OF - 68,(“ D 3085, LORB |16 ALl sTation|'S USED
IF USED. L 331 w6 VISUALTS;GIEALS
L= Or————— |'!N MULTIPL

3A LOR B
%

Figure 5. Dial intercom selector
H-883002-70; H-85973-1.



NOTES - Figure 6 (-16)

1. Nine ‘M’ straps (terminal links) are furnished installed.

2. Diodes MR1 and MR2 make relays T1 and T2 slow to release.

Tt T2
21 < 2 -~
-
() 21 saeﬁl> w}_
\Z < 2 \ (2}
() 22 7R %_
oy - ERAN (3)
{3) l
o—28 j\’\\\\ @
GNE o~ gROUP. | (4) 24 3(311 Zy
- GROUP. oy C ORR
R LEADS TO 4 5 \\\ (5)| LEADS
INDIVIDUAL 25 -« 2 FROM -70
STATION AUDIBLE | (5) > B w}— {OR FROM
SIGNALS OR -27, "4 e 'w (6)] OTHER —16)
C LEADS TO 26 < %,
14 AND -i5,0R | _(6) 26 3T pa
-22 AND -23,0R 4 AN (1)
TO ~I7, OR -25. 27 < 2
(7) 2 5T j;ﬁ'—'\\
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<+ O
{8) 28 7Ll "\_ \
;“ - 2% (9}
(9) é 9Tl Qf Qﬁ—
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il 300 @
1T
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- 300 20
llla 'lHll @ >
NOT MR2 X
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o AT
37 <+ ~— g ar!
(8} s 7T
\ 4 < L/Z)_ / {16}
(7) 36 5Tl °4
e ',,‘3)‘ {15)
COR R LEADS, 35 <
ONE 9 -GROUP. | (6) > 3Tl I’ COR R
R LEADS TO < IS / LEADS (N
«— (14) | MULTIPLE}
INDIVIDUAL 34 - TO OTHER
STATION AupIBLE| {5) 2 8 4 ~16. IF
SIGNALS OR -27. ‘ ﬁ,?‘ (3)] usep
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214 AND ~I5, OR — 38 lmg,é_ /
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TO ~17, 0R =25, | (3} 32 5§‘J; :)_//
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(1) 3”9 gel‘ &
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Figure 6. Transfer (or group-seleclor) circuit
H-883002-16; H-85973-2.



NOTES - Figure 7 (-14)

L Lo == -1 u -~ L A 8B £ o < £
{FIRST CKT.) (SECOND CKT,) (LAST CKT,) (FIRST CKT,)(SECOND CKT)(LAST CKT,} (MARGINAL)
{(—2 ST(ENZT%P;Z)RATION (NOTE 81
1. Terminals 6C -10C, 16C - 19C should be individually strapped to either
terminal 14C (‘‘F’’ straps) or terminal 12C (‘‘G’’ straps) for the proper
type of audible signaling current for the nine stations served by this
circuit. Ground may be strapped to any terminal if a special feature " 128 FROM -8
circuit is to be used. (‘‘G’’ straps are furnished installed; revise as o EEers ‘Ej s nom-m
required.) PTNIPLL
Q "H'l“'B 100 1 R2 2 m TO AND FROM-T70
. . . . e i ANy 3
2. The ““H’’ straps should be used for telephones requiring audible signaling "i o "— § MRIO 300 E
current to be sent over the R talking lead. The ‘‘H’’ straps are omitted }B P sc]v 0 -8
and lead R1 is used for stations requiring audible signaling current to be mu Np—
sent over a separate lead (R1l). (‘'H’’ straps are furnished connected /—'—-"‘” POWER SUPP!
; : To TEL oR {L_ 314 27 18 (NOTE 9)
for all lines, but may be removed and revised as necessary.) visuaL S'G[ @ 1. R
- TO AND FROM
LS bl r B wore &
3. Stations of a preset conference group cannot be signaled over their r-.L-—-.‘ x——]ro -
R ta%ugg conductor unless a preset conference ring control circuit is To TEL 0R-25 m@ . e W __somo’ p—
pI‘OVl e . R HA [hs R3 NOTE NOTE 1 K I‘ -MB TR::SM[SSK)N
FROM -1 LI of T —v ~
. . . N . . P . . " w‘l[ fzm * 2 200 s,f, STa.| "F"QR"G"
4. Strap '‘Q’’ is furnished installed, and is used with single-digit dialing; huoiece sig | N | oo . 5T
lead DSisnotused. Withtwo-digitdialing, omit strap ‘*‘Q’’ and use lead DS, ro-lsm[—J vy e ! o 5 C"]ro—lsm
68 (4] =
fe 1 e . . - . T0~1i5 [;: 1‘_’ TO INTER. LI RLYS, 300 |6<:-Igc’r “FUOR"G"
5. Strap ‘R’ is not furnished, and is used only when -24 (and lead RG) is 2000,  .008MF — [t e
not provided. 300 1y, . . = l— = oS3 FroR’e”
rd N lL '»-l l—u' r L*" 3000 4“ B-“ 1 o " ] i
® ar ot at 4 t+ [ 118 H Y
6. Strap ‘'S’ is not furnished, and is used only if a flashing circuit (-69, or To-ze 28 2 s tactn
equivalent 10A1l circuit) is not included. pa_NO8 RS 2 SRt
v 3000 2l 100G RE 14¢ o
.—__T 1 & - NOTE
7. An L relay will not operate any contacts at all if its No. 2 (2000-ohm) roM-70-16 ,,_G,P 2se - js.rj E 2 s
winding is energized in series with 3000-ohms (resistor R4); relay L will OR PusKsutTo ° 1J - o a :g:l[:iﬂs::s:gstulu.
operate its ‘‘X’’ contacts only (two make combinations) if its No. 2 winding o v on s 2t b i < tacty | "RerEe) e
is energized in series with 100-ohms (resistor R1) and the line loop. oresl a1 e 13 "G
The L relay will operate fully if its No. 1 (450-ohm) winding is energized To tew on [+ 2 y2r 10 l e s |10 ano rrom 15
in series with relay C (or direct ground); relay L. will NOT operate x r- 4 S0 - .
fully with its No. ! winding in series with 3000 ohms, although relay L ro veL onzzs | & - 4 L © Jrvou-ss
will hold its ‘‘X’’ contacts operated if its No. 1 winding is in series with FROM- 'sm[“——/{'."m !{ & €Y r0-24
3000 ohms. avoime sic o o [T .| N
R2 fZSszaA 7C s1A.2 F'OR"'G
~R3-8 68
1py| 838 MR2 ' EOR"G"
8. Relay C will not operate in series with the No. 1 winding (450 ohms) of * "’P'[”Tf' _}5’*"72—_ — AR Flom'
one L ge_lay. Relay C will operate in series with two such windings FROM_IS(P)[R__R_’}g.KeA a aM 05 g
FOR STAT{ON - .005MF
connected in parallel. Fom STATONS 3= e | - 2;: Lo “on N}m o
. | x -
¢ 268-318 MULT. TO INTER. NI o7
9. Only the ungrounded side of the audible and visual signal power supplies e onLreus, .BL ‘__1 ’ [ uG]] i
are switched by this circuit; the grounded side of each supply must be v | } e
. . . [ L JJddd “Q'INOTE4)__ TG
connected separately and directly to each of the signal devices. C ' T To-89
YO TEL Ok -23% [' > m ' : { [ L__‘f;;(" J FROM —70
10. The capacitors (Cl - C9), in parallel with the No.2 winding of each L relay, oM~ 1011617 S 5_51‘7{ 'ﬂﬁ 3 010
are for tone bypass around the inductive windings. SR e S x 58 - 5
[ e T
10 TEL OR-25 |wm o Jn Hil 700 z__a_oo Pl ¢ (NOTE )
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Figure 7. Single talking link circuit
H-883002-14; H-85973-5.



NOTES - Figure 8 (-15)

1.

Terminals 27 -29 should be individually strapped to either terminal 36
(““F’’ straps) or terminal 10 (‘‘G’’ straps) for the proper type of audible
signaling current for the three stations served by this circuit. Ground
may be strapped to any terminal if a special feature circuit is to be used.
(*‘G’"’ straps are furnished installed.)

The ‘'H'’ straps should be used for telephones requiring audible signaling
over the R talking lead; omit ‘‘H’’ straps and use lead R1 for stations
requiring signaling over separate (R1) lead. (‘‘H'’ straps are furnished.)

Stations of a preset conference group cannot be signaled over their
R talking conductor unless a preset conference ring control circuit is
provided.

Relay L contacts ‘‘X’’ (2 makes) operate on winding No. 2 in series with
100 ohms, but not in series with 3000 ohms. Relay L will operate fully
with its No. 1 winding grounded or in series with 10 ohms, but not in series
with 3000 ohms; relay L will hold its ‘X'’ contacts operated on its No. 1
winding in series with 3000 ohms.

Capacitors C1 - C3 are for tone bypass.
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Figure 8. Station signaling circuit for
single talking link circuit
H-883002-15; H-85973-6.



NOTES - Figure 9 (-22)

1.

10.

Terminals 21B - 29B should be individually strapped toeither terminal 20B
(*‘F'"’ straps) or terminal 30B (‘'G’’ straps) for the proper type of audible
signaling current for each of the nine stations served by this circuit.
Ground may be strapped to any terminal if a special feature circuit is
to be used. ('‘G’’ straps are furnished installed.)

The ‘‘H’’ straps should be used for telephones requiring audible signaling
over the R talking lead; omit strap ‘‘H”’ and use lead R1 for stations
requiring audible signaling over a separate (R1l) lead. (‘‘H’’ straps are
furnished installed.)

Stations of a preset conference group cannot be signaled over their
R talking conductor unless a preset conference ring control circuit is
provided.

Strap ‘‘Q’’, furnished installed, is used with single-digit dialing; lead DS
is not used. With two-digit dialing, omit strap ‘‘Q’’ and use lead DS.

Strap ‘‘R’’ is not furnished, and is used only when -24 (and lead RQG) is
not provided.

Strap ‘‘S’’ is not furnished, and is used only when lamp flashing at called
stations is not provided.

Relay L contacts ‘‘X’’ (2 makes) operate on winding No. 2 in series with
100-ohms (resistor R1), but not in series with 3000-ohms (resistor R6).
Relay L will operate fully with its No. 1 winding in series with 10-ohms
(relay C), but not in series with 3000-ohms (resistor R5); relay L will
hold its *'X’’ contacts operated on its No. 1 winding in series with
3000-ohms (resistor R5).

Relay C will not operate in series with the No. 1 winding of only one
L relay; it will operate in series withtwo relay L. No. 1 windings connected
in parallel.

Only the ungrounded side of the audible and visual signal power supplies
are switched by this circuit; the grounded side of each supply must be
connected separately and directly to each of the signal devices.

The capacitors (C1 -C9), in parallel with the No.2 winding of each L relay,
are for tone bypass around the inductive windings.
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Figure 9. Two talking link circuit

H-883002-22; H-85783-1.
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