BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 500-114-100
Issue 6, July 1978

STATION RINGING APPARATUS
SELECTION AND LIMITATIONS

1. GENERAL

1.01 This section contains information on the

maximum number of ringers and also on
the selection and capabilities of ringer coupling
devices with recommendations as to their applications.

1.02 This section is reissued to

e Delete all specific connection information
which may be found in the appropriate
section in Division 501

e Add information on 603A ringing extender
e Revise Fig. 1

e Add Fig. 2, 3, and 4

e Add new Table A

Since this reissue covers a general revision arrows
ordinarily used to indicate changes have been
omitted.

2. RINGERS

2.01 All ringers are provided with a mechanical

bias spring. Ringers with the bias spring
in the weak notch will ring on less voltage thawn
if placed in the stiff notch. On two, four, and
eight party lines, the bias spring may have to be
placed in the stiff notch, as noted in Table A, to
prevent cross ringing.

3. RINGER COUPLING DEVICES

3.01 Ringer coupling devices isolate the ringer(s)

from ground, except during the ringing
interval, thus preserving line balance and minimizing
the effects of inductive noise.

3.02 The following is a list of ringer coupling
devices and some of the advantages and/or
disadvantages of each:
(a) 603A Ringing Extender (Section 501-380-102):
e Mounts near station protector

e Individual line only

e Provides extended ringing range for sets
wired for bridged ringers

(b) 28A Ringer Isolator (Section
501-375-101):

e Mounts near station protector

e Provides party line selectivity

e Provides extended ringing range

e Provides high isolation from effects of
inductive noise

e Uses either three- or four-conductor station

wiring (four required with Automatic Number
Identification)

(c) Ringer Isolator, D-180036 Kit of
Parts (Section 501-375-100):
e Mounts inside set (except AD1 telephone
base or 2702-type sets when used with the
D-180489 Kit of Parts for identification)

e Provides high isolation from effects of
inductive noise

e No party line selectivity
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(d) 426N Diode in series with ringer
coil (Section 501-320-100):
e Mounts inside set
e Provides party line selectivity

e Provides limited isolation from effects of
inductive noise

(e) 425A or 426A gas-filled cold-cathode
electron tube (Section 501-320-100):

e Mounts inside most sets
e Provides party line selectivity

e Provides limited isolation from effects of
inductive noise

(f) 687B Subscriber Set:
o Mounts inside subscriber’s premises
e Provides party line selectivity
e Provides relay activation to control a signal
or other apparatus energized from a local

low voltage source.

(g) 11A/B Extender (MD) (Section
501-322-101)

e Mounts near protector
e Provides party line selectivity

e Provides moderate isolation from effects of
inductive noise

e Provides extended ringing range
e Requires four-conductor station wiring.
4. RINGING CLASS OF SERVICE

4.01 Individual line ringing is accomplished by

connecting the ringer across the line in
series with the capacitor, (Fig. 1A). In the past,
ringers of individual lines have been wired directly
to ground for extended ringing range or wired
through coupling devices to provide isolation from
inductive noise. The 603A ringing extender (Section
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501-380-102) extends the ringing range of bridged
ringers by grounding the tip of the line at the
station protector during ringing (Fig. 1B).

TIP TiP

RING

A.BRIDGED RINGER B. BRIDGED RINGER, RINGING

TO GROUND THROUGH €03A.

Fig. 1—Individual Line Ringing

4.02 Two-party full selective ringing is accomplished

by connecting the ringers of one party from
the ring side of line to ground, and the ringers
of the other party from the tip side of the line to
ground either directly, or through a coupling device
(Fig. 2).

TR

RING STATION
PARTY i

*
Seal i . il

RING

*THIGGER LEAD REQUIRED FOR 28A, ilA/B, OR
D-i80036 RINGER ISOLATOR

Fig. 2—Two-Party Full Selective Grounded Ringing

4.03 Four party semiselective ringing is accomplished

by connecting the ringers of two parties
from the ring side of the line to ground and the
ringers of two other parties from the tip side of
the line to ground either directly, or through a
coupling device (Fig. 3). Coded ringing is used to
differentiate between stations on the same side of
the line.
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* TRIGGER LEAD REQUIRED FOR 28A, [IA/B,

OR D-180036 RINGER ISOLATOR

Fig. 3—Four-Party S tive Grounded Ringing

4.04 Four-party full selective ringing (Fig. 4) is
accomplished by using telephones along with
a polarity sensitive coupling device.

405 Eight-party semiselective ringing (Fig. 4) is

also accomplished by using sets with a
polarity sensitive coupling device in the ringing
circuit. Coded ringing is used to differentiate
between stations of the same polarity on the same
side of the line.

4.06 Multiparty divided coderingingis accomplished

the same as four-party semiselective ringing
except extended to more than two parties on the
same side of the line. On a full line, half of the
parties have their ringers connected from the ring
side of the line to ground and half from the tip
side of the line to ground. All of the parties
connected from one side of the line to ground will
ring simultaneously and code ringing is used to
differentiate between parties.

5. RINGING CAPABILITIES AND RECOMMENDATIONS

5.01 The resistance of long subscriber loops limits

the number of ringers that can be connected
to the loop. Range Extenders with Gain (REGs)
are normally specified for such loops, however,
they extend dialing and supervisory ranges and
add gain, but do not aid ringing nor reduce the
effects of inductive noise on lines with grounded
ringers. In many applications it becomes necessary
to add ringer coupling devices to reduce noise or
to permit the proper numbers of ringers to operate.
Table A providesrecommendations on the maximum
number of ringers permitted per party in each
resistance zone. These numbers represent the
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“worse case” loop and ringer conditions for each
ringer coupling device.

502 In order to provide a practical means of

administrating ringers, a system of resistance
zoning is employed. This system aids in defining
what equipment is required at the central office
and the station location in order to provide satisfactory
telephone service.

5.03 For subscriber Long Route Design, the
zones are identified as follows:

RZ 13—up to 1300 ohms from central office

RZ 16—1301 to 1600 ohms from -central
office

RZ 18—1601 to 2000 ohms from central
office

RZ 28—2001 to 2800 ohms from central
office

RZ 386—2801 to 3600 ohms from central
office

5.04 Unigauge zoning is based on a different

concept of cable plant and is primarily
designed to be used with No. 5 Cross-bar and No.
2 ESS offices. It is divided into:

(a) Short Loop—up to 1300 ohm loop.

(b) Unigauge or Loaded Uniguage
Loop—from 1301 to 2500 ohm loop.

5.05 Information as to the zone involved should

appear on the service order. An absence
of any zone information indicates that the order is
in RZ 13, or short loop uniguage.

6. RINGING LIMITATIONS

6.01 The maximum number of capacitor-coupled

ringers which can be connected to a line is
determined by dialing considerations and/or the
resistance zone. Dialing considerations limit the
number of capacitor-coupled ringers used on any
one line to five if bridged or to ten on each side
of the line if connected to ground. Some dial long
line circuits, however, impose additional limitations
on the number of ringers because of dialing.
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Fig. 4—Four-Party Full Selective and Eight-Party Seminselective Type Ringing

6.02 The maximum number of tube or diode-coupled

ringers is not limited by dialing, but by the
resistance zone and central office pretripping
considerations. When using these devices, pretripping
limits the maximum number of ringers of the same
polarity on the same side of line to three. In
addition, with tube or diode connected ringers the
minimum loop must not be less than 300 ohms to
prevent pretripping.

6.03 Ringer isolators or 11A/B extenders affect
neither dialing nor tripping and the number
of ringers is determined by the resistance zone.

7. SPECIAL RINGING BRIDGE LIMITATIONS

701 For each intercept line, neon lamp, or bell

(8-, 4-, or 6-inch) used with other audible
or visual line signals, deduct one ringer from the
number of ringers shown in Table A.

7.02 For each automatic answering set used on

individual or 2-party lines, deduct two ringers
from the number allowed shown in Table A.
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7.03 Each audible signal R relay associated with

a 1A or 1A1 KTS is equivalent to two
ringers. (With a 1A2 KTS, a signal R relay is
equal to one ringer.)

7.04 Not more than three ringers may be connected

in any combination across the line ahead of
or behind the line circuit KTU in the 1A1 or 1A2
KTS.

8. COMPATIBILITY OF MIXED RINGER COUPLING
DEVICES

8.01 On four and eight party semiselective and

multiparty divided code ringing, two or
more parties on the same side of the line ring
simultaneously. It is important to remember that
certain coupling devices may cause an appreciable
loss in ringing voltage. Therefore, parties which
ring simultaneously should be equipped with similar
ringer coupling devices to assure proper triggering
of each device.

802 For party line service, the 28A ringer
isolator, the D-180036 ringer isolator, and
capacitor couplers can be mixed without concern.
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The 11A/B extenders can be mixed with any of
the above if the ringer capability of the 11A/B in
Table A is reduced by one. The 425A, 426A gas
tubes, 426N diode, and the 687B subscriber set
(when used to repeat ringing as recommended) may
be intermixed but should not be combined with

ISS 6, SECTION 500-114-100

any device in the first group above. In general,
any combination of devices can be used on opposite
sides of the line or at stations of opposite polarity.
Administration may be a problem especially if field
substitution is permitted.
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TABLE A

MAXIMUM NUMBER OF RINGERS PER PARTY FOR EACH
RESISTANCE ZONE AND COUPLING DEVICE (NOTE 1)

CLASS OF SERVICE

INDIVIDUAL FOUR EIGHT
(SINGLE-PARTY) PARTY PARTY
COUPLING DEVICE GROUNDED TWO SEMI- FULL SEMI- DIVIDED
{NOTE 3} BRIDGED (NOTE 2) PARTY SELECTIVE SELECTIVE SELECTIVE CODE
~

RZ 13

None 5 8 4% A = = i

28A Ringer Isolator = 8 8 4 4% 2% 2

D-180036 Ringer = 1 4% b — e 5k

Isolator

425A/426 A Tube or = =3 — = 3 1 —=

426N Diode

11-Type Extender - 7 %, 3 3 Ik 2
RZ 16

None 4 7 3* 1% - == —

603A Ringing Extender 5 = = - —

28A Ringer Isolator = 7 7 3 Ik 1* 0

D-180036 Ringer Isolator == 6 3* 75 = —3

425A/426 A Tube or — = - 2 1 =

426N Diode

11-Type Extender = 6 6 3 3* 1y !
RZ 18 a

None 3t 6 3* il% =5 = =4

603A Ringing Extender 5 = = = = =

28A Ringer Isolator =3 6 6 3 * ik af

D-180036 Ringer Isolator i 5 & ke - = =

425A/426A Tube or = = - 2 1 —

426N Diode

11-Type Extender = 5 5 2 2] Do 1
RZ 28

None 2% 5 2% 1) - = =

603A Ringing Extender 5 == = = s —-

28A Ringer Isolator = 5 5 2 2% 1% il

D-180036 Ringer Isolator = 4 V. i T+ — —- =]

425A/426 A Tube or = = 4 - 1 = i

426N Diode

11-Type Extender = 4 4 2 2 T* il
RZ 36

None AP 4 2% 1.4 — = =

603A Ringing Extender 4 = = = == —

28A Ringer Isolator = 4 4 2 g I* 1

D-180036 Ringer Isolator =3 4 2% 135 = =

11-Type Extender = 3 3 I = =
Unigauge (Loaded or Unloaded)

None 3 5 2 b - ey =

603A Ringing Extender 5 = == R = =

28A Ringer Isolator e 5 5 2 o il it

D-180036 Ringer Isolator == 4 2% 1* = - =

11-Type Extender = 4 4 2 X A it

* Denotes cases when ringer biasing springs must be placed in high or stiff notch. All others are in weak notch.
+ To avoid bell tap, ringers may have to be set in the stiff notch if 96 or 100 volt range extenders are used in the C O

Netes:
1. Number of ringers listed in table are for worse case loop and ringer conditions.
2. This application is not to be used with registered sets.
3. Another device, the 10A extender was rated MD in 1975 and is not recommended because it may cause
pre-trip.
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