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1 general description

system overview

1.01  The Tellabs 261 Signaling and Terminating
System {figure 1) is a self-contained, modular Sys-
tem that provides SF or DX signaling over a metallic
or carrier-derived transmission facility; termination
of the facility; and either E and M, foreign exchange,
or ringdown signaling interface toward the terminal
equipment. Either 2wire or 4wire terminal equip-
ment may be interfaced. The standard 261 System
is housed in a prewired Type 15A KTU apparatus
case equipped with its own power supply and,
optionally, with a ringing generator. The 261 Sys-
tem may also be provided in other types of appara-
tus cases, or the 261 System modules may be sup-
plied alone for relay rack installation and on-site
wiring.

Note: Except where specified, this practice pertains
to the standard 261 System housed in a Type 15A
Apparatus Case. Much of the information provided
is, however, applicable to 261 Systems housed in
other types of mounting apparatus.

1.02  The 261 System is universally wired, allow-
ing the use of printed circuit modules to determine
the various operational modes and interfaces. The
universal wiring of Issue 2 or later Systems is de-
signed to accommodate alternate voice/data (AVD)
operation without the need for additional wiring
when an AVD amplifier (see paragraph 1.14) is used
in place of a conventional line amplifier. (Issue 1
Systems must be specially wired internally if AVD
capability is to be provided.} Aside from this, initial
instailation or subsequent changes of the 261 Sys-
tem require no internal wiring revision. All changes
are made by substitution of modules and by option
selection on the individual modules.
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figure 1. Typical 261 System showing 154
Apparatus Case equipped with two circuits

1.03 The most commonly provided 261 System
Assembly, exclusive of modules, includes:

* one 15A (WECo Type 31B} Apparatus Case

* one Type 66 quick-connect terminal block
mounted to inside backplate of Apparatus Case
{figure 2}

» one or two Type 1004 Mounting Shelves

* one 8001 Power Supply: switchable 24/48Vdc,

1 ampere

* one 8101 30Hz Ringing Generator {optional}

* all internal wiring, with external connections
brought out to the Type 66 terminal block (figure 2)

Each 1004 Mounting Shelf houses the two, three
or four modules necessary for a complete circuit.
Power, ringing, and hardware are common to the
one or two circuits provided.

1.04 Each of the four mounting positions in
each 1004 Shelf has a designated function, Starting
from the front far-lefthand position in the Shelf,
these functions are as follows:

Position 1: facility interface

Position 2: signaling

Position 3: signaling/terminal converter

Pasition 4: terminal interface



figure 2 fleft). Open rear view of a typical
Type 261 Signaling and Terminating System
as provided in a 16A Apparatus Case. This par-
ticular System is provided with two circuits 1
and 2 and the optionally available 8101 Ring-
ing Generator 3 . Internal interconnections
are universally prewired at the pinfields 4 4t
the rear of each Type 1004 module mounting
enclosure. All external leads are brought out
to the quick-connect terminal block ® , where
necessary connections to external circuitry are
made. Lead nomenclature and numbering are
provided on the terminal block itself and on

vinyl! labels affixed to the backplate of the
Apparatus Case © . The System’s 8001 Power
Supply 7 plugs into the convenience recep-
tacle of the 8101 Ringing Generator, which,
in turn, is plugged into a conventional 117
Vac outlet.

Position One (facility interface):

4001 Four-Wire Line Amplifier module

4001 A Four-Wire Line Amplifier module

4003A /40038 Line Amplifier module with Loopback
4414 AVD Amplifier module

Position Two {signaling):

61071 SF Transceiver module

6001 DX Signaling module

6002 DX Signaling module (with repeat coil)

Position Three {facility/terminal signaling converters):
6102 Signaling Converter module (E and M)

6103 Signaling Converter module (FX, Station}

6104 Signaling Converter module (FX, Office)

6105 Signalting Converter module (Ringdown)

6106 Signaling Converter module (Data Ringdown)

Position Four {terminal interface):

4201 Terminating Set module {2wire/4wire}
4203 Terminating Set module (2wire/4wirel
4405 4wire Station Termination module

Note: The above modules are those commonly employed
in the 261 System. In fess cammon applications, other mod-
ules may be used in their place.

table 1. Maunting position functions and module options
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figure 3. Module mounting enclosure with position numbers

1.05 Specific modes of operation are determined
by the module selected for each position. Each po-
sition in the shelf accommodates a choice of two
or more modules, or may, in some applications, be
be left unoccupied. See figure 3 and table 1.

1.06  Flexibility inherent to the 261 Signaling
and Terminating System allows conversion from
DX to SF facility signaling, or vice versa, by the
exchange of a single module {the position-2 SF or
DX Signaling module) — without any wiring or
alignment changes.

1.07 The chgice of the (position 3} Signaling
Converter module provides the 261 System with
one of its five modes of terminal signaling inter-
face: E and M, station-end Foreign Exchange, office-
end Foreign Exchange, Ringdown, or Data Ring-

down. Any of these five terminal interface modes

may be changed — without internal wiring or align-
ment changes — by the exchange of one Signaling
Converter module for another.

1.08 The choice of position-4 module permits
use with either 2wire or dwire terminal equipment,

1.09 Options on all modules are selected by
means of DIP switches or slide switches. No strap-
ping or wiring is needed in the selection of options.

1.10 Power is provided to the 261 System by
Tellabs' 8001 Power Supply. The 8001 derives a
well-regulated, switchable 24 or 48Vdc, 1 ampere
maximum output from conventional 105-130Vac,
60Hz input. A current foldback circuit in the 8001
output protects the Power Supply and associated
equipment from overload or short circuit conditions.
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1.11  Ringing may be supplied to the 261 System
by Tellabs’ 8101 30Hz Ringing Generator. Because
not all applications require a local ringing supply,
the 8101 is an optional component of the 261
package.

individual modules

Following is a brief functional description of each
of the printed circuit modules normally associated
with the 261 Signaling and Terminating System.
More detailed descriptions and specifications may
be found in the Tellabs Practice or Catalog Sheet
published on each device.

4001 and 4001A Line Amplifiers {figure 4)

1.12  The 4001 and 4001A Line Amgplifier mod-
ules (shelf position 1 in the 261 System) provide
interface with a 4wire transmission facility. Each
of these Line Amplifiers provides —3 to +36dB of
gain in both transmit and receive channels. (Trans-
mit and receive channels are independent.) In the
4001, one of three optional modes of amplitude
equalization may be switch-optioned into the re-
ceive channel to match the attenuation character-
istics of loaded cable, nonloaded cable, or carrier
transmission facilities. The transmit channel pro-
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figure 4.
40071 and 4001A Line Amps

vides equalization for nonloaded cabie only. In the
4001A, three optional modes of equalization are
available in both receive and transmit channels.
Both 4001 and 4001A Line Amplifiers incorporate
a full set of front-panel test jacks. Other features of
the 4001 and 4001A modules include optional 600
ohm or 1200 ohm impedance matching on both the
input and output of the transmit and receive chan-
nels; derived simplex leads for de signaling compat-
ibility; switch selection of an alternate (—15 to
+6dB) transmit channel gain range, and precision,
highly- stable gain and equalization controls that
are accessible from the front panel of the module.

4003A and 4003B Line Amplifiers {figure 5)

1.13 The 4003A and 4003B Line Amplifiers
with tone-activated or dc-activated Loopback may
also be used in position 1. These modules provide
from —10 to +35dB of gain in the receive channel
and —15 to +30dB of gain in the transmit chan-
nel. The same equalization modes are available

as in the 4001, i.e., a choice of three equalization
modes in the receive channel and nonloaded cable
equalization in the transmit channel. Equal-level
loopback is provided for circuits with +7 receive
and —16 transmit transmission level points (TLP’s)
or other TLP’s with a23dB differential. The 4003A
and 4003B differ only in the method used to effect
tone loopback release. A timeout circuit in the
4003B releases loopback after 60 to 120 seconds;
the 4003A requires a second tone burst to release
loopback. Refer to the latest 4003-family Practice
or Catalog Sheet for complete information.
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figure 5. 4003A and 40038 Line Amps

4414 AVD Amplifier {figure 6)

1.14 The 4414 Alternate Voice/Data {AVD}
Amplifier module {position 1) provides adjustable
gain and amplitude equalization in both transmit
and receive directions of a 4wire voice-frequency
transmission facility used to transmit, at separate
times, both voice and data signals. The 4414 derives
two sets of ports on its terminal side, one for voice
and signaling and the other for data transmission.
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Because voice and data signals normally require
different transmission levels, the terminal side of
the 4414 incorporates a transfer relay and two in-
dependent gain adjustments to achieve levels for
each of these two modes of operation. Overall gain
ranges are —15 to +36dB in the voice mode and
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--35 to +16dB in the data mode. The module re-
mains in the voice mode until the data mode is
selected by application of local ground. The 4414
features the same three optional modes of receive-
channel amplitude equalization as do all of the
afore-mentioned amplifiers, and transmit-channel
equalization for nonloaded cable. A fuil comple-
ment of front-panel access and monitor jacks fa-
cilitates alignment and adjustments. Other features
of the 4414 include optional 160, 600, or 1200
ohm facility-side (receive input and transmit out-
put) impedance; fixed 600 ohm terminal-side {re-
ceive output and transmit input) impedance; de-
rived simplex leads for dc signaling compatibility;
and highly stable front-panel-accessible gain and
equalization controls.

figure 7.
M 6101 SF Transceiver

6101 SF Transceiver module (figure 7)

1.15 The 6101 SF Transceiver module provides
an integral SF tone supply and tone gates for the
transmission of SF signals over the facility, and SF
receive circuitry for the detection of incoming SF
signals from the facility. The (position 2} 6101
SF Transceiver must be used in conjunction with
a (position 3) Signaling Converter module, which
interfaces the “internal” E and M signals* of the
6101 with the signaling mode at the termination
{i.e., foreign exchange, ringdown, or E and M). A
cut-and-terminate relay provided by the 6101 SF
Transceiver is under control of the associated
Signaling Converter module. The 6101 SF Trans-
ceiver Module and associated Signal Converter
module together meet all F-type SF signaling spe-
cifications. Precision components are used for all
timing functions. A 10dB signal-to-guard ratio
ensures extremely low talk-off probability.

*The 6101 converts SF signaling on the facility
side to “internal” E-and-M-state signals on the ter-
minal side,

6001 DX Signaling module (figure 8}

1.16  The 6001 DX Signaling module provides
switch-selectable DX1 or DX2 signaling over a
4wire metallic facility. In the 261 System, the
{position 2) 6001 DX Signaling module converts
E and M-lead signals derived from an associated
{position 3) Signaling Converter module to DX
signaling over the facility. Signaling may be ex-
tended over the facility to a maximum of 5000

figure 8. 6001 and 6002 DX 1/DX2 Signaling modules

ohms loop resistance. M-lead current limiting pre-
vents damage to the module while in the DX2
mode. A mercury-wetted pulsing relay assures
reliable operation. Capacitive and resistive balance
network values are switch-selected.

6002 DX Signaling module (figure 8)

1.17  The 6002 DX Signaling module provides
optional DX1 or DX2 Signaling as does the 6001
DX module (paragraph 1.16). The 6002, however,
has an integral repeat coil that allows its application
to 2wire transmission facilities. The repeat coil
may be switch-optioned out of the 6002 circuitry,
allowing application of the 6002 to 4wire circuits.

6102 Signaling Converter module (E and M}

{figure 9)

1.18 The 6102 Signaling Converter module (E
and M) provides E and M lead conditioning between
“external”” E and M-leads of the terminal equip-
ment and those “internal’’ E and M states derived in
the 6101 SF Transceiver module. The {position 3)
6102 and (position 2) 6101 modules in combina-
tion provide a twosmodule SF signaling system
(FWA) compatible with all F-type specifications.
Minimum-break pulse correction {50ms) is applied
to both E and M leads by the 6102. Provision is
also made on the 6102 module for the connection
of a 9901 Pulse Corrector subassembly for preci-
sion dial pulse correction in the E lead {receive
side), if required. A switch option allows inversion
of the M-lead signaling states. Transmit precut and
cut-and-terminate control are derived by the 6102
in SF applications from E and M signals of the ter-
minal equipment. Front-panel LED’s indicate both
E-lead and M-lead busy conditions. In the 261 Sys-
tem, the 6102 Signaling Converter may be used with
DX signaling as well as with SF. In DX applications,
the 6102 provides E and M-lead conditioning in the
form of pulse correction.

6103 Signaling Converter module (FX-Station)
{figure 9)

1.19  The {position 3) 6103 Signaling Converter
module provides signaling conversion between the
internal E and M leads of a (position 2} 6101 SF
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or 6001/2 DX Signaling module and the station
end of a foreign exchange circuit. Switch options
altow the 6103 to operate in either the loop start
or ground start mode, and with either normal or in-
verted E-lead control of ringing in the dc mode.
Minimum-break pulse correction (50ms) is provid-
ed in the transmit direction. Transmit precut is
provided by the 6103 in both SF and DX applica-
tions, and transmit dial pulse delay is provided in
DX applications. In the SF mode, the 6103 also
provides cut-and-terminate functions, while in the
DX mode, idle line termination and dial pulse
transient suppression are provided. Ring-up and
ring-trip circuitry accommodate any type of biased
ringing arrangement, with a 3000 ohm range limit
on (station side} loop supervision and ring-trip
functions. Either A and B ieads only or tip, ring, A
and B leads may be used for station-side signaling.
A precision, balanced loop current detector allows
the 6103 to operate in the presence of large longi-
tudinal voltages.

6104 Signaling Converter module {FX-Office)
(figure 9)

1.20 The {position 3) 6104 Signaling Converter
module is the office-end counterpart of the 6103
station-end Signaling Converter described above.
As such, the 6104 provides conversion between the
internal E and M-lead signals of the (position 2) SF
or DX signaling module and the office end of a
foreign exchange circuit. The 6104 may be switch-
optioned for loop start or ground start operation,
and for normal or inverted M-lead signaling states.
An optional precision Pulse Corrector subassembly
(model 9901 or 9902) may be provided to correct
incoming (E-lead} dial pulses. Transmit cut-and-
terminate control is provided in SF applications, as
is idle-line-termination in DX applications. In SF
applications, the 6104 also provides 20Hz modula-
tion of outgoing tone, regardless of input ringing
frequency. In ground-start DX application, provi-
sion is made for optional M-lead wink upon ringing.
Either A and B-lead only or tip, ring, A and B-lead
connection to the 2wire switching side loop may
be accommodated. A front-panel LED indicates
circuit-busy status.
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6105 Signaling Converter module (ARD) (figure 9}
1.21  The (position 3) 6105 Signaling Converter
module provides interface between the E and M-
lead signals of the (position 2} DX or SF Signaling
module and a terminal utilizing ringdown signaling.
While this ““terminal’’ is usually a loop-start 2wire
or 4wire telephone instrument, the 6105 may be
optioned for ground-start operation to provide
ringdown interface with a PBX trunk. In the SF
signaling mode, the 6105 provides tone off during
idle in both the transmit and receive directions of
SF signaling when used with a 6101 SF Transceiver
module, The 6105 accommodates a variety of auto-
matic and manual ringdown modes of operation. n
the automatic ringdown mode, the 6105 provides
either 30-second timed ringing with automatic time-
out, 2-second burst ringing, or caliing party con-
trolled {CPC) ringing. An optional 8903 Ringing
Interrupter subassembly plugs into the main 6105
board to provide nominal 2-second-on/4-second-off
interrupted ringing. In the manual ringdown mode,
either ac (switchboard) or dc operation may be
effected. In either SF or DX multipoint applications,
the unit can accommodate coded ringing. Addition-
ally, the 610b provides either superimposed or
grounded ringing generator biasing; ringback indi-
cation toward the originating station during ringing
intervals; either A and B-lead or tip, ring, A and B-
lead connection to the terminal-side equipment;
transmit cut-and-ierminate control during idle in
SF applications; leads to accommaodate a visual in-
dication of incoming seizure or 1o start a local ring-
ing generator; and a balanced loop sensing circuit
to allow operation in the presence of high longitu-
dinal voltages.

6106 Signaling Converter module (special ARD)

1.22 The {position 3) 6106 Signaling Converter
maodule, in combination with the position 2 sig-
naling module, provides a special form of automatic
2-point ringdown used primarily in data ringdown
applications. Unlike the 6105 module, the 6106
provides tone-on-during-idie in hoth the transmit
and receive directions in the SF signaling mode.
The 6106 accommodates automatic ringdown
operation only; manual and switchboard ac ring-
down are not provided. An
integral ringing interrupter
provides nominal 2-second-
on/4-second-off interrupted
ringing. Conventional ring
trip circuitryis also provided.

#
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figure 8. 6101 SF Transceiver
module and 6102 through 6105
Signaling Converter modules.
Signaling Converter modules may
be used with the SF Transceiver
{shown) or with either of the
DX Signaling modtiiles (figure 8).




The 6106 may be optioned for either loop start or
ground start operation. A front-panel LED lights to
indicate busy status in either direction of seizure.
A disabie lead is provided on the 6106 for use with
the 4414 AVD Amplifier module. This disable lead
prevents the 6106 from initiating ringing toward
the station when the 4414 is in the data mode.
Additionally, the 6106 provides either superimposed
or grounded ringing generator biasing; ringback in-
dication toward the originating station during ring-
ing intervals; either A and B-lead or tip, ring, A
and B-lead cannection to the terminal-side equip-
ment; transmit cut-and-terminate control during
idle in SF application; leads to accommodate a
visual indication of incoming seizure or to start a
local ringing generator; and a balanced loop sensing
circuit to allow operation in the presence of high
longitudinal voltages.

figure 10. 4201 and 4203 Terminating Set modules

4201 and 4203 Terminating Sets {figure 10)

1.23 A 4201 or 4203 Terminating Set may be
used in position 4 of the 261 Assembly to convert
dwire facility-side operation to 2wire terminal-side
operation. Both moduies feature switchable 600/
900 ohm 2wire port impedance {in series with
2.15uF) and fixed 600 ohm 4wire port impedance.
The 4203, in addition, is equipped with an A and
B-lead isolation inductor. Both the 4201 and 4203
provide 0 to 30dB adjustable pads in the transmit
and receive paths, a full complement of front-panel
jacks, network build-out capacitors, and an integral
compromise balance network. Issue 2 or later 4201's
accommodate an optional 993X plug-on Precision
Balance Network (PBN} subassembly for use when
an external PBN is required.

Nate: 7o prevent fow-impedance battery supply
from degrading transhybrid loss performance, it is
strongly recommended that the 4203 Term Set
(with A and B-lead isolation inductors) be used in
station-end applications involving foreign exchange
or ringdown modes of operation. (The 42017 is best
suited for E and M operation.)

4405 4Wire Station Termination module (figure 11}
1.24 The 4405 4Wire Station Termination mod-
ule occupies position 4 of the 261 System module

"y figure 11.
" 4405 4Wire Station
Termination module

enclosure in place of a 420X Term Set whenever a
4wire telephone instrument is to be interfaced. The
4405 provides transmit and receive attenuation (via
0-30dB variable pads), transformer coupling in
transmit and receive paths for dc isolation and im-
pedance matching, a sidetone amplifier to provide
sidetone to the 4wire instrument, and A and B-
leads on the station side of the transmit path trans-
former to supply talk battery to the 4wire instru-
ment. Impedance toward the facility is fixed at
600 ohms, while station-side impedances of 150,
600, or 1200 ohms in the receive channel and 600
or 900 ohms in the transmit channel may be select-
ed. Sidetone amplification may be optioned out to
allow use of the 4405 in data or other applications
requiring isofated transmit and receive paths. Lo-
cally derived ringing may be applied 10 the tele-
phone instrument through the transmit A and B-
leads, or via receive simplex lead to ground.

1.25 Test points, jacks and adjustments required
to install, align and test the 261 System are all pro-
vided on the front panels of the various modules,
The System may therefore be aligned and maintain-
ed with ali equipment mounted in place.

1.26 More thorough descriptions of the above
modules and of other modules that may occasion-
ally be used in the 261 System are available in the
Tellabs Practice or Catalog Sheet on each individual
module.

2. application

2.01 In this description, the term “‘facility side”
refers to the side of the 261 System {or module
within that System} facing the facility over which
SF or DX signaling is transmitted to the distant
end of a communications channel. Conversely,
“terminal side'’ refers to the side of the 261 Sys-
tern (or module within that System) facing the
near-end equipment or station apparatus, and to-
ward which loop or E and M signaling is extended
by the 261 System. See figure 12 for the application
of this terminology to a typical end-to-end circuit,

general application

2.02 The 261 Signaling and Terminating System
may be configured to accommodate a wide range
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of voice frequency signaling and terminating ap-
plications. Basically, these applications include
2wire or 4wire facility interface; 2wire or 4wire
terminal interface; use of either ac (inband SF) or
de {DX) signaling over the facility; and E and M,
foreign exchange, or ringdown mode of signaling
interface toward the terminal.

2.03 The basic applications delineated in the pre-
ceding paragraph, and variations thereof, are im-
plemented by the selective use of Tellabs” Type 10
printed circuit modules in a universally-wired
equipment enclosure. Piease note in figure 12 that
the position 1 module interfaces the facility and
the position 4 module interfaces the terminal. Be-
tween these interfaces, the position 2 module pro-
vides signaling for the facility, and the position 3
module converts the facility-side. signaling to the
mode of signaling required by the terminal. In cer-
tain applications, one or more of these four mod-
ules may not be required. However, if a particular
module position is used, it always serves the same
basic purpose ({as described above). Module posi-
tions 1, 2, 3, and 4 are always defined, respectively,
from left to right as vou look at the front of the
module enclosure. {Module positions in the left-
hand System of figure 12 are shown reversed only
for diagrammatic clarity.) The general application
section of this Practice will discuss 261 System
usage in terms of these module positions, their
functions, their common applications, and their
attendant modules.

1"  261System A _; r 261 System B _‘l
| i, |
| B N e S e S L EEHEE[ || soesreer
} k | . ) I
| 26 modules | | 261 modules l
Lo 1 Lo______ I
System A System B
facility side il —omipmam facility side
e terminal side terminal side i

figure 12. ““Facility side” and “terminal side” nomenclature

facility-side interface {position 1)

2.04 The 261 System applies SF or DX signaling
to 2wire metailic or 4wire metallic or carrier trans-
mission facilities. |f SF signaling is to be used, a
dwire facility (metallic or carrier) is necessary. In
DX applications, a metallic facility {2wire or 4wire)
is utilized. Facility interface is provided by the
position 1 module in the 261 System.

2.06 Two-wire metallic facility applications may
be served by DX signaling only. In these applica-
tions, position 1 is not occupied {see figures 13-
and 13-M}, Facility termination (optional 600 or
900 ohms) is provided by the repeat coil circuitry
within the 6002 DX Signaling module. The 600 chm
option is chosen for nonloaded cable facilities; the
900 ohm option ischosen for loaded cable facilities.
Level adjustments, if required, must be made by

equipment external to the 261 System. A 2wire re-
peater providing 2wire level control may be used
for this purpose.

2.06 In 4wire applications, position 1isnormally
occupied by a 4001 Line Amplifier module. The
Line Amplifier provides the facility with balanced
termination, level adjustment and amplitude equali-
zation. In rare cases where neither amplification
nor equalization is required, a 4402 Pad/Transfor-
mer module may be used in position 1 to provide
balanced termination and 0 to 30dB attenuation.
When a 4wire carrier facility local to the 261 Sys-
tem assembly (e.g., in the same central office} is
interfaced, position 1 may be left open, as the
carrier channel provides coordinated levels and
balanced termination. Bypass strapping is required
if position 1 is left open in 4wire applications (see
figure 13-H). If amplitude equalization of the car-
rier facility is desired, however, a Line Amplifier
will then be reguired in position 1.

2.07 As the majority of 261 Signaling/Terminat-
ing System applications involve 4wire metallic
facilities, position 1 will normally be equipped with
a 4001 Line Amplifier module (see paragraph 1.12).
{The 4002 Line Amplifier may also be used, but as
it requires a 9801 Card Extender for alignment
access, it is not commonly employed.) Gain pro-
vided in the transmit channel of the 4001 is con-
tinuously adjustable from —15 to +36dB, while the
receive channel gain may be continuousty adjusted
from —3 to +36dB. The maximum output of either
channel is +18dBm. Receive and transmit gain
ranges will thus accommodate the levels required
by the position 2 Signaling module {usualiy stand-
ard +7 and —16TLP's), with facility-side levels
meeting all voice frequency circuit requirements
within the limits of good transmission practice.
Impedance-matching options of 600 or 1200 ohms
on the facility side (transmit output and receive
input} of the 4001 provide for interface with
loaded cable {1200 ohms), or nonloaded cable or
carrier {600 ohms}. Amplitude equalization is pro-
vided in both transmit and receive channels of the
4001. The receive channel is provided with more
extensive equalization capabilities, as post-equali-
zation is generally preferable to pre-equalization.
Options allow a choice of receive equalization
(post-equalization) characteristics to complement
the frequency response of loaded cable, nonloaded
cable and carrier facilities. Transmit equalization
(pre-equalization} is limited to applications with
nonloaded cable. Equalization in either channel
may be optionally adjusted or switched to a flat
response (i.e., no equalization}. Transformers at all
ports of the 4001 contribute to longitudinal isola-
tion of the 261 package. These transformers derive
simplex leads to provide a de path when used with
DX signaling. The 4001 also protects the 261 Sys-
tem from facility-side surges.

2.08 If a given application requires more exten-
sive transmit-channel equalization capabilities than
the single {nonloaded cable) mode provided by the
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4001 Line Amp, the 4001A Line Amp may be used
instead in position 1 of a 261 System. The 4001A
provides a choice of three egualization modes in
hoth receive and transmit channels.

2.09 A 4003A or 4003B Line Amplifier with
equal-level Loopback may also be used in position 1
in applications where loopback circuitry is required
for remote testing of the 4wire facility. While these
modules offer tone or dc activated loopback, only
the tone mode may be used in standard 261 System
applications. The 4003A and 4003B differ only in
the method used to release loopback. The 4003B
employs a timeout circuit {60 to 120 seconds) to
release loopback, whereas the 4003A releases loop-
back in response to a second tone burst. While equal-
ization characteristics of the 4003A and 40038 are
the same as those of the 4001, gain ranges are dif-
ferent, being —10 to +35dB in the receive channel
and —15 to +30dB in the transmit channel.

2.10  if a4wire transmission facility is to be used
to transmit, at separate times, both voice and data
signals, the 4414 Alternate Voice/Data (AVD)
Amplifier may be used in position 1 to provide the
required AVD capability. Selection of voice or data
mode is made manually via a local key located
within 1560 ohms of the 4414. A ground on the
4414’s data transfer lead selects the data mode; an
open on the same lead selects the voice mode.
Voice-mode gain in both transmit and receive chan-
nels is continuously adjustable from —3 to +36dB
or, via switch option, from —15 to +6dB. Data-
mode gain in both channels is continuously adjust-
abie from —23 to +16dB or, via switch option, from
—35 to —15dB. Maximum output level in both
modes is +18dBm. [f a facility is used for voice
transmission only, the 4414 may be used as a con-
ventional line amplifier.

signaling modes (position 2)

2,117 The mode of facility-side signaling used by
the 261 System is determined by the position 2
module. One of three modules may be utilized in
position 2. In 4wire SF applications, a 6101 SF
Transceiver is used. In 4wire DX applications, a
6001 DX Signaling module is normally used, al-
though a 6002 may be optioned for 4wire use. And
in 2wire DX applications, a 6002 DX Signaling
module (with integral repeat coil) is used. In general,
DX signaling is more economical over shorter (met-
allic) facilities. On longer circuits, noise and signal-
ing range considerations usually mandate carrier
rather than metallic facilities; thus, SF signaling
must be applied.

2.12  The flexibility of the 261 System permits
interchangeability between SF and DX modes of
signaling by the exchange of a single (position 2}
module. A circuit can be converted from 4wire DX
signaling to inband SF signaling by removing the
6001 DX Signaling module and inserting a 6101 SF
Transceiver module in its place (assuming that the
261 System being converted is equipped with a
4001 Line Amplifier module in position 1). The
System may be converted from SF to DX signaling

by the same simple exchange of a module. No wir-
ing changes and no unusual level adjustments need
be made in either an SF-to-DX conversion or a DX-
to-SF conversion. {In foreign exchange applications,
a slide switch on the 6103 or 6104 Signaling Con-
verter module must be moved from the SF to the
DC position, or vice versa, when the System is con-
verted from one mode of signaling to another.)
This signaling made flexibility allows one Assembly
to meet ali contingencies, whether SF or DX,

2.13  When in the DX mode, DX1-format signal-
ing is normally utilized. DX2-format signaling,
while rare, requires no special considerations other
than the correct optioning of the DX module.
Note: For proper operation of a dx circuit in a
universally wired 261 Systemn, the DX module at
one end of the circuit must be switch optioned
for “NORM’’ input leads and the DX module at
the opposite end of the facility must be optioned
for “REV” input feads.

sighaling mode interface {position 3)

214 The Signaling Converter module adapts the
facility-side signaling of the position 2 Signaling
module to the mode of signaling required on the
terminal side of the 261 System. Any of the avail-
able {position 2) Signaling modules may be com-
bined with any of the (position 3} Signaling Conver-
ter modules to integrate either SF or DX facility-
side signaling with E and M, foreign exchange (of-
fice), foreign exchange (station), ringdown, special
data ringdown, or other (nonstandard) terminal-
side signaling schemes.

2.15  Most 261 Systems employ a two-module
{positions 2 and 3) combination to provide signal-
ing and signaling conversion. However, when DX
signaling employed over a facility is interfaced with
E and M terminal-side signaling, a signaling conver-
ter module (6102 in this case} is not required un-
less pulse correction circuitry is needed (see figure
13-0). When used strictly for loop to E and M con-
version in applications with external E and M car-
rier or signaling, the 261 System may be provided
without a Signaling module in position 2 (see fig-
ure 13-P). (Bypass strapping of position 2 is re-
guired in this application.)

2.16 In the SF mode, the various two-module
combinations meet all E and F-Type SF specifica-
tions. They are, therefore, end-to-end compatible
with other manufacturers’ equipment meeting these
same criteria, in the respective (E and M, Foreign
Exchange or Ringdown} mode (see table 2).

2.17 Signaling/terminating systems of various
manufacture are end-to-end compatible with the
261 System in the DX mode of terminal interface
if standard DX1 operation is employed. Unlike the
rather strict end-to-end compatibility limitations of
SF operation, the terminal interface mode at one
end of a DX signaling facility is compatible with
various terminal interface modes at the opposite
end. Certain end-to-end combinations will work.
Others won’t. Note that an E and M terminal inter-
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face is compatible with any other mode at the op-
posite end of the facility (see table 3}.

terminal mode. . . . lis compatible with} . . . .terminal mode(s)
EandM™. . .. ... .. ... Eand M*
Foreign Exchange {office}. . . ... ... Foreign Exchange

(station)
Foreign Exchange {station} . . .. .... Foreign Exchange

{office)
Ringdown (any mode™™) ... .. ......... Ringdown

{any mode™ ™)

*The 261 System may be adapted to operate in the for-

eign exchange mode, in a foreign exchange application,
end-to-end with a signaling/terminating system operated
in the E and M mode, See “special applications’’, para-
graph 2.42.
**This relates only to Systems using the modes of ring-
down operation as found in the 6105 module. The 6106's
mode of operation is somewhat less standard. tt is end-
to-end compatible only with another 6101/6106 combi-
nation or with a Wescom 455 Data Access Inband Sig-
naling System. A 261 System employing a 6105 in the
CPC ringdown mode is end-to-end compatible with a
Wescom Signaling/Terminating System in the “ARD"”
ringdown mode.

table 2. End-to-end compatibilities in SF mode

terminal mode. . . . (is compatible with} . . . terminal mode(s}
EandM. .. ...... E and M, Foreign Exchange (office
or station}, or Ringdown

Foreign Exchange (office). .. ... ... Foreign Exchange
(station), or E and M

Foreign Exchange (station) . . .. ... .Foreign Exchange
{office), or E and M

Ringdown {any mode w/6106). . ... ... ... Ringdown

{any mode)}, or E and M
table 3. End-to-end compatibilities in DX mode

2.18 in the SF mode, various Tellabs two-module
{signaling/converting) and three-module (signaling/
converting/terminating) combinations provide close
functional equivalents to the Western Electric F-
type counterparts listed in table 4, with which
they are end-to-end compatible.

Tellabsmodules . .. ........... WECo counterpart
610146102 .. .............. FWA
E and M 6101+6102+420X. . .... .. FAA+FUA
6101+6102+4402 .. . ... .. FBA+FUA
EXS [ 6101+6103+420X . . FSA (or FSB)+FUA
6101+6103+4405 .. . ... .. FRA+FUA
FXO ( 6101+6104+420X . . FLA {orFLB}+FUA
6101+6104+4405 ... ... .. FPA+FUA
Ringdown ™ 6101+6105+420X. ... .. .. FGM+FUA
610146106+4405 . ... .. .. FHM+FUA
*Exact Western Electric counterparts to Tellabs module
complements that include the 6106 Signaling Converter
{ARD)} do not exist,

table 4. Western Electric counterparts in SF mode

Other Western Electric F-type signaling configura-
tions (except those providing carrier group alarm
control circuitry) can be provided by the 261 Sys-
tem through special wiring and additional modules,
Note that Tellabs’ Type 261 SF signaling configura-
tions are not equipped for switched-access testing.

2.19 In SF applications, the position 3 Signaling
Converter modules of the 261 System control trans-

mit precut and cut-and-terminate functions. This
isolates the drop (terminal-side circuit) from the
facility just prior to and during tone transmission
to prevent noise on the drop from interfering with
signaling on the facility, Additionally, tone is pre-
vented from reaching the terminal, which prevents
transmission of SF tones outside of the facility sig-
naling link.

2.20 In DX applications where a 2wire drop (ter-
minal-side circuit) is served, the position 3 Signal-
ing Converter module controls an idle line termina-
tion function. Idle line termination in the 261 Sys-
tem operates during dialing and idle both to pro-
vide dial pulse transient suppression and to prevent
singing due to circuit imbalance at the 2w/4w term
set during idle circuit conditions.

2.21 In both SF and DX applications, the posi-
tion 3 Signaling Converter module provides (50ms)
minimum-break pulse correction in all transmit
dial pulsing circuits, and either minimum-break or
precision pulse correction in all receive pulsing
circuits.

2.22  Avariety of automatic and manual ringdown
applications may be served by the 261 System. A
6105 Signaling Converter ARD module in position
3 of the 261 module enclosure provides automatic
ringdown service with either 30 second timed ring-
ing, 2 second hurst ringing, or calling party con-
trotled (CPC) ringing. Manual ringdown operation
in either the dc or ac {switchboard) mode may also
he effected. The CPC option of the 6105 allows
end-to-end operation with a Wescom Signaling/
Terminating package optioned for ““WESARD"
automatic ringdown. An optional 9903 subassem-
bly may be mounted on the 6105 module to pro-
vide nominal 2-second-on/4-second-off ringing
interruption.

2.23 A unigue form of automatic ringdown sig-
naling usually associated with data ringdown ter-
minais may be provided through use of the 6106
Signaling Converter ARD module in position 3.
Like the 6105, the 6106 interfaces the terminal-side
equipment via A and B leads alone, or via tip, ring,
A and B leads, and converts signaling on these leads
to E and M signaling. Unlike the 6105, however,
the 6106 provides tone-on-during-idle in both direc-
tions (send and receive) when used with a 6101 SF
transceiver. Tone-on-during-idle operation provides
station ringing at both ends of the circuit in re-
sponse to a failure of the facility. This makes the
6106 ideal for use in high-security or high-priority
circuits where immediate indication of facility fail-
ure is vital. An integral 2-on/4-off ringing interrup-
ter is provided, as is a disable lead for use with a
4414 AVD Amplifier to prevent ringing toward the
station in the data mode.

2.24 When 261 package configured for office-end
foreign exchange operation (i.e., equipped with a
6104 Signaling Converter module in position 3) is
used in the ground start mode, all input ringing
from 16 to 67Hz is converted to a 20Hz modulated
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SF tone for transmission over the facility. This
allows end-to-end compatibility with Western Elec-
tric signaling/terminating equipment, which recog-
nizes only 20Hz ringing, as well as with equipment
that recognizes a range of ringing frequencies.

2.25  Individual features and options provided by
the position 2 Signaling modules or position 3 Sig-
naling Converter modules allow adaptation of the
261 System to the more specific requirements of
each application. The scope of this Practice does
not allow pursuit of such detail. Relevant informa-
tion may be found in the Catalog Sheet or Practice
available from Tellabs on each individual module
used within the 261 System.

terminal-side interface {position 4)

2.26  The 261 System may be configured to serve
a 2wire or 4wire metallic terminal-side circuit
{("drop”’). The terminal-side circuit must be metallic,
Various modules ¢can be used in position 4 to fulfill
individual applications. Most commonly, position 4
is occupied by a 420X Terminating Set module.
The 420X Term Set is used in position 4 when the
261 System interfaces a 4wire facility with a 2wire
terminal-side drop. (See paragraph 1.23 for a des-
cription of Term Sets in the 420X Series.} If a 261
System interfaces a 4wire facility with a 4wire
terminal-side drop terminating into a 4wire tele-
phone set, a 4405 4Wire Station Termination mod-
ule is required in position 4. {See paragraph 1.24
for a description of the 4405.) In some rare appii-
cations where the 4wire terminal-side drop does
not terminate into a 4wire tel set, a 4402 Pad/Trans-
former module may be required in position 4. If a
2wire facility is interfaced through the 261 System
with a 2wire terminal-side drop, position 4 is left
vacant. {No bypass strapping is required.)

2.27 The module used in position 4 provides im-
pedance matching for a balanced termination with
the terminal-side drop. The 4201 and 4203 Term
Sets are equipped with switchable 600/900 ohm im-
pedance matching, The 4405 4Wire Station Termi-
nation module offers optional 600 or 900 ohm im-
pedance matching in the transmit channel and op-
tional 150, 600, or 1200 ohm impedance match-
ing in the receive channel. A 600 ochm impedance
match is generally preferable when interfacing non-
loaded cable or station apparatus. The 900 or 1200
chm option is chosen to interface loaded cable or
switched networks accessing both foaded and non-
ioaded cable. The 150 ohm option in the receive
channel of the 4405 is used when the 261 Package
directly interfaces a 4wire tel set (over a very short
drop}. In 2wire-to-2wire DX applications, the inte-
gral repeat coil of the 6002 DX Signaling module
provides optional 600 or 900 ohm impedance
matching toward the terminal as well as toward
the facility.

2.28  Series 420X Term Sets are available with or
without A and B-lead inductors. For 261 Systems
in station-located applications, it is recommended
that only 4203 Term Sets, which are equipped with
A and B-lead inductors, be used. Filtering provided
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by the 4203’s inductor and associated filter capaci-
tor reduces the effect of battery noise. The inductor
also isolates the battery supply, improving hybrid
balance and, consequently, transhybrid loss within
the Term Set. The filter capacitor may, when sensi-
tive circuitry is involved, contribute adversely to
dial pulse distortion or premature ring trip. A switch
is therefore provided on the 4203 Term Set to re-
move the filter capacitor from the circuit when dial
pulse distortion or excessive ringing current drain
take priority over battery filtering. See paragraph
1.23 for Term Set descriptions.

2.28 Standard interface levels of +7 receive out-
put and 16 transmit input are usually required at
the terminal side of the position 2 Signaling mod-
ule. (These levels are standard with SF signaling
and often used with DX signaling as weli.) Trans-
mit and receive alignment levels on the terminal
side of the position 4 module are such that attenu-
ation is required in both transmit and receive direc-
tions to interface the +7 and —16 levels at the posi-
tion 2 Signaling module. Therefore, all modules
that may be used in position 4 provide 0 to 30dB
variable attenuation in both transmit and receive
channels.

2.30  Maximum terminal-side sighaling range of
261 Systems equipped for station-end foreign ex-
change or ringdown modes of operation is 3000
ohms of external loop resistance with 48Vdc power,
and 1200 ohms of external loop resistance with
24Vdc power. Terminal-side cable loop range for
23mA at the tel set is, therefore, 1480 ohms at
48Vdec and 440 ohms at 24Vdc. Range of these
Systems is determined by the loop sensing range
and ring trip limits of the position 3 medule {6103,
6105, and 6106). In standard E and M applications
involving use of the 6102 Signaling Converter mod-
ule in position 3, terminal-side range is limited to
1000 ohms of external M-lead resistance. Terminal-
side range in applications involving a 6104 Signal-
ing Converter in position 3 is determined by the
supervisary and sensing capabilities of the switch-
ing system interfaced by the 261 System.

2.31 The scope of this Practice does not allow
the presentation of detailed information about the
features and options of modules availabie for use
in position 4 of the 261 System. Relevant informa-
tion may be found in the Catalog Sheet or Practice
available from Tellabs on each individual module,

power and ringing

2.32 The 261 System features a self-contained
8001 Power Supply that provides optional 24Vdc
or 48Vdc output at 1 ampere maximum. A switch
at the rear of the 8001 selects 24 or 48Vdc opera-
tion. Input power required by the 8001 is 105-
130Vac, 60Hz. In 261 Packages provided with ring-
ing, the 8001 is equipped with a short cord that
plugs into a convenience outlet at the rear of the
8101 Ringing Generator (see figure 2). The Ring-
ing Generator, in turn, has a 10-foot power cord
that plugs into a standard, grounded 117Vac outlet.
When the 261 System is not equipped with a Ring-



ing Generator, the 8001 Power Supply is provided
with a 10-foot input power cord. The 8001 Supply
provides power for the equipment within the 261
System, terminal-side signaling current in DX ap-
plications, leads for auxiliary equipment requiring
power from the 261 System, and external loop talk-
ing battery where applicable. {Voltage regulation
and low noise levels of the 8001 Supply allow its
use in talk battery applications.) Current require-
ments for equipment within each 261 System vary
according to application, but, generally, 100 to
120mA plus external loop current is required by
each complete circuit within the System.

2.33 The 8001 Power Supply incorporates a fold-
back circuit that shuts down alt power cutput {ex-
cept a small sensing current} under overload or
short circuit conditions, This protects the internal
circuitry of the 8001, and, under certain circum-
stances, associated equipment. in lIssue 2 or later
Supplies, the foldback circuit automatically re-
stores normal output voltage within approximately
10 seconds of removal of the overload, if the load
current after restoration is under 1.2 amperes.

2.34 Where only 220Vac power is available, the
261 System may be equipped with an 8005 Power
Supply. Output specifications of the 8005 are the
same as those of the 8001.

2.35 Certain applications have some restrictions
concerning power. For example, when the 261 Sys-
tem is arranged for station-end foreign exchange or
ringdown operation and is in close proximity to
station equipment {within 440 ohms}, operation at
24Vdc is strongly recommended. This conserves
power and prevents excessive current flow through
the associated station instrument(s). When a 261
System is operated in the ground start mode, the
261 Package must be provided with the same bat-
tery voltage (24 or 48Vdc) as the terminal-side
switching equipment. Also, there must be a connec-
tion between the PBX or central office ground and
the 261 System ground.

2.36  All modules used within the 261 System in-
corporate internal voltage regulation that permits
operation on —22 to —56Vdc input. External M-
lead potentials and loop current feeds are derived
prior to regulation, allowing these potentials to be
limited only by the external Supply potentials.

2.37 The 8101 Ringing Generator, included with
the 261 System in station-end applications requiring
ringing, provides 30Hz ringing voltage capable of
operating at least five straight-line ringers {WECo
Type C4A or equivalent) simultaneously. The 8102
Ringing Generator, which provides 20Hz ringing
output, may alsc be used in the 267 System. lts
use, however, will be infrequent because it costs
more than an 8101, and the 6104 Signaling Conver-
ter converts 30Mz ringing to 20Hz M-lead modula-
tion in all applications requiring a 20Hz signal.

standard applications
238 While other module combinations may be
used to satisfy specific applications, the following
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module combinations, figures 13-A through 13-P,
provide the most common circuit configurations in
which the 261 System is employed.

4203 .
figure

B AN

Foreign Exchange — 2wire Station — SF

4%1 6001 6103 4203

A 13-8
'7[>.,“f il B

Foreign Exchange — 2wire Station — DX

I 1
>

4001 8101 6103 4405

Q A a _—Ja 13-C
D | s_x% -—gxn

E M E M

]

Foreign Exchange — 4wire Station — SF

T

dom1 6001 6103 4405

a A a 13D
] BB

'TD EM Em|_|sxR
l_'__l

‘Foreign Exchange — 4W/4W Station — DX

4001 6101 6102 4201
— ] ehl 13-E
— D BERY EM
 — =T ] E
L M
E and M — 2wire — SF
4001 6101 6104 4203
H<A Y 13-F
,_ D BB I~ EQP
E M E M

Foreign Exchange — Office — SF

! 4001 6001 6104 4203
q A A SW

, gfHe | Eor 13-G
TD EM EM
!

Foreign Exchange — 4W/2W Office — DX

CXR -16 6101 6103 4203
MOD.IN TLP -
S e
CXR +7 B 1B
MOD.  TLF |
ouT

Foreign Exchange — 4W Carrier/2W Station — SF



figure 6002 5103
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'i' R BI—|B
E M E M
Foreign Exchange — 2W/2W Station — DX
4001 6101 6105 4203
By He D
) BB
— D e m[ [Em™
Automatic Ringdown — 4W/2W — SF
4414 6101 6106 4203
$ ﬂ | Al A
13K 5 AN
— > -
" TeEm[[eEm
[ data rcv
data xmt
Special Auto Ringdown-4W/2W —SF— AVD
i [ %1 6001 6105 4203
- AlHA
13.L - He D
’T D E M EM
L_.+-_[ I
Automatic Ringdown — 4W/2W — DX
6002 6105
13-M 20 g /N
" TaR BB
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|
Automatic Ringdown — 2ZW/2W — DX
4001 6101 6105 4203
— ]
13-N Hr LN
Bl48
D M Em|[[Em
—— ] ]MFHNG IJ—_L
Manual Ringdown — 4W/2W — SF =
13-0
4001 6001 4203
— —
— trunk
EM
l {E
{ M
E and M — 2wira — DX
13-P 4001 RN 4203
position
1 7N
CXR wiring
— E M
Ef I
MY

Foreign Exchange — 4W E and M CXR / 2W Station

special applications

2.39  While the basic 261 System will satisfy most
conventionai applications for SF or DX Signaling/
Terminating Assemblies, its inherent flexibility
allows reconfiguration with additional Tellabs mod-
ules {or into nonstandard mounting apparatus) to
provide for more specialized applications. Para-
graphs 2.40 through 2.43 offer examples of special
applications. They represent only a few of the
many special applications that Teilabs’ line of mod-
ular signaling/terminating/line conditioning equip-
ment may be used to satisfy.

?M figure 14.
% 4101 Echo Suppressor module

2.40 A 4101 Echo Suppressor module (figure 14)
may be combined with the standard modules of
the 261 System to provide voice-switched echo sup-
pression for 4wire terrestrial or satellite circuits.
Echo suppression may be applied to 261 Signaling/
Terminating Systems employing either SF or DX
signaling with any mode of terminal interface —
£ and M, ringdown or foreign exchange. A diagram
of a typical 261 System circuit with echo suppres-
sion is provided in figure 15, With the addition of a
fifth module (4101}, standard universal 261 Sys-
tem wiring and standard mounting configurations
do not apply. Wiring for a 261 System with an
Echo Suppressor is universal, however, within the
context of the five-module scheme. Various relay
rack and apparatus case mounting arrangements
may be provided. See the 4101 Echo Suppressor
Catalog Sheet or Practice for specific operational
details.

4001 6101 6103 4101 4203
S— A F— A
B L B E g
H  lem E M
H— ]

Foreign Exchange — 2W Station — SF with Echo Suppression
figure 15. Typical 261 System with Echo Suppression

2.41  With additional medules in place of standard
modules in the 261 System, other special applica-
tions can be satisfied. Therefore, new moduies de-
veloped by Tellabs that may be used in the 261 Sys-
tem are provided, if possible, with pinouts compat-
ible for use with the 261 universal wiring scheme.
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i figure 16.

‘% 6251 SSN Trunk module

The 6251 SSN Trunk module {figure 16}, for ex-
ample, may be used in position 3 of a standard 261
System. This results in a prewired package provid-
ing trunk service between the Common Control
Switching Arrangement (CCSA) eguipment of a
Switched Service Network (SSN)} and a Central
Office line circuit (see figure 17}. Refer to the Cat-
alog Sheet or Practice describing the 6251 SSN
Trunk module for specific operational details.

4wire facility to ta central office
’/\-’ CCSA of 85N line circuit ‘7
— 1§ 4001 3 6101 5251 4203

—1 A
B

L. T
R

Zlu »

__R_.—
e ™ £

—

typical 4wire application using 6251

2wire facility to to central office

CCSA line circuit
; 6002 |p | 6251
T T T
R A R
B
E M E M
—t— ]

typical 2wire application using 6251
figure 17. 261 Systems incorporating 6251 SSN Trunk

2.42 In applications where, because of choice or
availability of equipment, standard E-and-M-format
SF signaling and termination is provided at one end
of a foreign exchange circuit, the 261 System can
easily be adapted for operation at the opposite end
{in either station-end or office-end foreign exchange
SF mode) without any additional modules or wiring,
This application is met by optioning the 6103 (sta-
tion end) or 6104 (office end) Signaling Converter
module for the dec mode of operation — even though
the application is SF. In figure 18, Western Electric,
Wescom and Tellabs equipment configurations for
this application are illustrated. Note that when the
6103 or 6104 module is optioned for dc operation,
the 20Hz modulation of the SF ringing signal is
deactivated. However, in thisparticular application,
20Hz modulation of the ringing signal is not
required.

2.43 Mounting Assemblies for the 261 System
are not limited to the 15A Apparatus Case. For ex-

TELLABS
to station 4203 6103+ | 6101 4001 F—of s e
f————Fterm | signal | sf line oz 3
set convir | xcwr amp — 5 d 2
LIS
=]
-~ 3 a
WESCOM Iy Q=
=3
1o station § 7360 443 452 451 401 =,
f— leopto | term E andM| sf line 20 =
E andMi set sf comn amp |— -'g ol
cohvir & 33
b 4 S5
. a
2
WESTERN ELECTRIC ‘g o
to station 1D |96252 |E3B  |4ave4 b 29
X term loop to |EandM | line a=
set EandM |sig.unit | amp —— =

convir

*6103 optioned for “'d¢™ mode
figure 18. E and M format signaling over FX facilities

ample, several 261 circuits may be provided in 16C,
6A, or BAW apparatus cases. Also, universally-
wired relay rack installations of the 261 System
provide central office signaling flexibility. Contact
Teilabs for details.

2.44  QOther Signaling and Terminating packages
manufactured by Tellabs include the 260 and 269
Systems. These Systems perform functions parallel
to the 261, and differ mainly in packaging design.
See the 260 and 269 Practices or brochures for ad-
ditional information.

3. installation

inspection

3.01 The 261 Signaling System and its compo-
nent modules should be inspected upon arrival in
order to find possible damage incurred during ship-
ment. |f damage is noted, a claim should immedi-
ately be filed with the carrier. if stored, the equip-
ment should be inspected again prior to installation.

mounting and wiring

3.02 Installation of the 261 System consists of
mounting the Apparatus Case (if provided) to a wall
or other surface, using the template enclosed with
the System as a guide for hole locations. Because
a fully equipped System may weigh in excess of 40
pounds {18.14kg), be certain to use the proper type
of mounting hardware for the type of wall on
which the System will be mounted. Also be certain
to leave an 8 inch space both to the right and in
front of the System for clearance when the hinged
chassis of the 261 Assembly is rotated outward for
access to System wiring, The 261 Assembly should
be located within 8 feet of a nominal 117Vac 60Hz,
single-phase power receptacle, and provision should
be made for a reliable ground connection to the
equipment at terminal block punching 9R or at
the positive terminal of the 8001 Power Supply.
Note: A reliable, low-resistance connection to local
ground is essential for proper operation of the 261
System. If a metallic cold-water-pipe connection
cannot be made, connection may be rnade to the
ground conductor used for station protection
grounding. {Use separate connection fugs for station
protection grounding and for grounding the 2617
Assemnbly.)

3.03 External connections to the 261 System
are made via the Type 66 quick-connect terminal
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block located on the Apparatus Case back panel,
Lead designations and punching numbers are pro-
vided on printed labels positioned next to the ter-
minal block on the backplate of the Apparatus
Case. Punching numbers are also provided on the
block itself {see figure 2). The Wiring Diagram,
figure 19, shows all internal and external connec-
tions required to universally wire the System.
Tables 5, 6 and 7 list external connections to the
System for specific applications. Table & provides
external connections normally required in SF and
4wire DX applications, Table 6 provides external
connections normally required in 2wire DX appli-
cations. Auxiliary leads, not normally used, are
listed in table 7.

Note: Not all connections shown in tables 5 and 6
are required in every application. For example, ex-
ternal E and M-leads need be connected only when
the 6102 Signaling Converter is employed.

assignment assignment

function circuit #1 circuit # 2

dwire facibity receive . . . . . ... . ... 1T,1R . .. . 13T, 13R
Awire facitity transmit . . . . . ... ... 2T.2R . ... 14T,14R
2Zwire terminal-side Tip*. . . ... .... BT. .. .. ... .. 177
2wire terminal-side Ring* . . .. .. ... 5 ... ... 17R
4wvire terminal-side transmit* . . . . . .. BT8R . ... 17T17R
4wire terminal-side receive® . . . .. .. . 4T 4R . ... 16T,16R
E-lead {with 61020nly) . . . .. ... .. T o 19T
M-fead {with B102cnly}. . . .. ... .. R ... 19R
dc ringdown control {with 6105 anly). 12T, ... ... .. 24T

*wire far either 2wire or 4wire operation

table 5. Normal external connections — SF and
4wire DX applications

assignment assignment

function circuit#1  circuit

2wire facility-side Tip . . . . ... .... 1 15T
2wire facility-side Ring. . . . . . .. ... 3R ... 15R
2wire terminal-side Fip. . . . . . ... .. BT. .. ... .. .. 17T
2wire terminal-side Ring. . . . ... ... 5R ... .. ... 17R
dc ringdown control {with 8105 only) . 12T. .. ... ... 24T
E-lead (E and M applicationsonly}. . . 7T. . . . ... ... 19T
M-lead (E and M applicationsanly). . . . 7R _ .. _ ... .. 19R

table 6. Normal external connections — 2wire DX
applications
assignment assignment

function circuit #1  cireuit

receive simplex (dwire facility) . . .. .. 3T, ..o L. 15T
transmit simplex {dwire facility} . . . . . 3R ..., 15R
external bal. network or dwire receive . 4T, 4R . . . . 16T, 16R
Ddead ... ... .............. 8T. . ........ 20T
Flead. . . ... ... ... .. ... ... ... 8R ....... .. 20R
Geead . . ... ... ... ... ...... 9T. . ... ... .. 21T

table 7. Auxiliary lead external connections

option selection

3.04  After verifying external circuit connections,
power, and ground, use the slide switch at the rear
of the 8001 Power Supply to select either 24 or
48V dc potential to power the 261 System. Before
inserting the appropriate complement of modules,
ensure that each module is properly optioned. Each
module used in the 26T System must be condition-
ed for the intended application. All options are
implemented through use of slide switches or DIP
switches located on the printed circuit board por-
tion of each module. A brief explanation of options
and functions is presented in paragraphs 1.11
through 1.26, and a more detailed explanation of

options is available in the individual Practice for
each module,

3.05 The position T module used for facility in-
terface must be optioned for terminating impedance,
and if gain is involved, for amplitude equalization.

3.06 Nooption selection is necessary on the 6101
SF Transceiver module used in position 2 in SF ap-
plications. The 6001 and 6002 DX Signaling mod-
ules used in position 2 in DX signaling applications
do, however, require option conditioning as detailed
in the 6001/6002 Practice.

3.07 Each of the position 3 Signaling Converter
modules must be conditioned for its various options
as detailed in its individual Practice.

3.08 Optioning of both 2wire and 4wire Termi-
nating modules involves impedance selection. In
addition, 4/2wire Term Sets require build-out capa-
citor and balance network selection, Again, refer to
the individual module Practices to properly option
these modules.

alignment

3.09 Procedures for aligning the 261 System
when adapted for SF or 4wire DX applications fol-
low. To supplement these alignment procedures, a
Transmission Block and Level Diagram {figure 21}
is provided on page 18, and a photograph of the
261 System (figure 20} is number-keyed to the text.

Note: /f the 261 System to be aligned is provided
with standard Tellabs wiring, the pasition-3 Signaf-
ing Converter module may be disconnected (un-
plugged] during the alignment procedure. Discon-
nection of the position-3 module during alignment
will expedite the procedure by removing talk bat-
tery from the 2wire loop in station-end applica-
tions and by preventing the SF cut-and-terminate
relay from interfering with the transmit path. Re-
moval of the position-3 module permits use of the
“short method“of alignment. If the “short method”
is chosen, paragraphs 3.12B and 3.12C may be de-
feted from the following procedure. The “short
method” of alignment may be accomplished with
any oscillator/voltmeter. If the System does not
employ standard Tellabs 261 wiring, the “Tong
method” fi.e., all steps in the following procedure)
must be used. When the “long method” is followed,
the position-3 module must be in place, and align-
ment instrumentation capable of functioning under
wet-loop conditions must be employed. Tellabs”
standard 267 System wiring allows the more expe-
ditious “short method”™ alignment procedure be-
cause transmission leads bypass the position-3 mod-
ule, and signaling is provided via the A and B-leadss.

alignment — SF applications

Note: 7he following procedure references only the
4001 Line Amplifier in pasition 1 of the Assembly.
Other Telfabs modules, when used in position 1,
will follow this same procedure.

3.10 Alignment of the 261 System for SF appli-
cations involves adjustment of gain in the {position

page 14
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Note: The above wiring diagram is applicable only to the Teliabs
Type 261 universal wiring scheme for Tellabs modules. Not all
connections shown need be implemented in all 261 Signaling/
Terminating System applications.

it
Ctellabs 261 System Universal Wiring Diagram 82261

figure 19, System wiring diagram
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1) 4001 Line Amplifier, and adjustment of attenu-
ation and network build-out capacitance in the (po-
sition 4} 2wire or 4wire Terminating Module. Gain
must be adjusted to accommodate receive and
transmit transmission level points of +7 and —16dB,
respectively, at the interface between the Line
Amplifier and the {position 2) SF Transceiver Mod-
ule. Terminating Module attenuation is adjusted to
derive the required 2wire (or 4wire} transmission
levels.

3.11  Receive Section. After all modules have

been properly optioned, proceed as follows:
A. Insert an opening plug into the RCV IN
jack 1 of the 4001 Line Amplifier. Connect a
Transmission Test Set (TTS), adjusted for 600
ohm terminated measurement, to the RCV IN
MON jack 2 and request that the distant end
send 1000Hz test tone at test level (0dBmQ).
Verify that the receive level is within limits
for the circuit.
B. Remove the opening plug and the TTS,
and connect the TTS to the 4001's RCV QUT
jack 3. Adjust the RCV level potentiometer 4
for +7dBm reading on the TTS (terminated
600 ochm measurement).

C. If RCV equalization is desired, set the Line
Amplifier's mode switch to the £QL or NL. po-
sition, as appropriate, and adjustthe HF and LF
potentiometers 9 and 6 to derive a "’flat’ trans-
mission response as tone of frequencies from
400 through 3200Hz is received from the dis-
tant location. For details concerning equalizer
alignment, see the 440X Line Amplifier Practice.

D1. Remove the TTS from the Line Amplifier
RCV QUT jack and connect it to the 4W RCV
jack 7 on the 420X Term Set. With the TTS set
for terminated measurement, and with 1000Hz
tone at test level transmitted from the distant
location, adjust the RCV gain potentiometer
accessible through the front panel of the 6101
SF Transceiver 8 until a level of +7dBm is
measured. Remove the TTS connection to the
4W RCV jack. Proceed to step E1.

D2. If the 4405 4W Station Termination mod-
ule is used, remove the TTS from the Line
Amplifier RCV OUT jack and connect it to
the RCV OQUT jack 9A on the 4405. With the
4405 RCYV attenuator set to zero, the TTS set
for terminated measurement, and 1000Hz test
tone transmitted from the distant location, ad-

o g

figure 20, Sequential alignment adiustment locations
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just the 6101 rev feve/ control 8 until a level
of +6.6dBm is measured. Proceed to alignment
step E2.

Et. if a 420X 4wire Terminating Set is used,
set the TTS terminating impedance to 600 or
900 ohms, as appropriate. Insert the TTS plug
into the 2W /N jack 9 on the 420X Term Set
and adjust the RCV attenuator 10 until the
level specified for 2w receive is realized.

E2 If the 4405 4wire Station Termination
Module is used, insert the TTS plug into the
RCV OUT jack 9A of the 4405 and adjust the
4405 RCV Attenuator 10A for the level spe-
cified for the 4wire receive port of the associ-
ated station. This concludes alignment of the
receive channel.

3.12  Transmit Section. After all modules have
been properly optioned, proceed as follows:

A. Using the oscillator portion of the Trans-
mission Test Set (TTS) or a suitable equivalent,
set for either 600 or 900 ohm source impedance,
as appropriate, inject 1000Hz tone at the level
specified for the circuit at the 2W /M jack 11
(420X) or XMT IN jack (4405) 11A. Measure
the tone level at the XMT jack 12 (420X} or
XMT OUT jack {4408) 12A, and adjust the
XMT attenuator 13 or 13A to achieve a level
of —16dBm at 1000Hz (600-ohm measurement).

B. Remove the oscillator and level meter from
the Terminating module, and carefully adjust
the oscillator level to —16dBm at 1000Hz (600
ohm terminated measurement).

C. Insert oscillator tone, preset as described in
3.12A, into the XMT IN jack 14 of the 4001.
{This approach is suggested because the cut and
terminate relay in the [position 2] 6101 SF
Transceiver module prevents transmission of
tone through the transmit portion of that mod-
ule during idle circuit conditions.)

D. Connect the TTS to the XMT OUT jack 15
of the 4001 and adjust the XMT /evel potentio-
meter 16 to achieve the test level specified for
the circuit at the 4wire facility transmit channel
interface (600 ohm terminated measurement).
E. Although transmit equalization {pre-equali-
zation) is not normally required, the XMT EQL
control may be adjusted in a clockwise direction
to provide (nonloaded cable) equalization. This
control is normally left in the full counterclock-
wise position, providing flat gain in the trans-
mit channel. See the 4001 Line Amplifier
Practice for details.

3.13  To verify transmission of SF tone, condition

into the XMT /N MON jack 18 of the 4001. For
approximately 500 milliseconds after transition of
the M-lead from negative potential to ground, the
tone level should be —24 £2dBm. The level should
then drop to —36 +1dBm for the duration of tone
transmission. This completes alignment of the trans-
mit channel,

module mode tone is transmitted when:
6102 ... .. All L Circuit is idle.
6103 ... .. Loop Start. . .. ... .. Local station is on-hook.
6103 . .. .. Ground Start . . .. ......... Circuit is idle.
6104 . .. .. Loop Start. . . ... Ringing is applied to 2W port.
6104 . . . .. Ground Start . ... ... ...... Circuit is idle.
6105 . . . .. AutomaticRD. . . ... .. Circuit is seized locally.
6105 . . . . . Manual BDdc. .. . ... .. Ring key is depressed.
6105 . .. .. Manual RD-ac . . . . Ringing is applied to 2W port.
6106 ... .. All L. Circuit is idle.

table 8. Conditions under which SF tone is transmitted

3.14 Sidetone. In A4wire station applications,
the 4405 4wire Station Termination madule must
be adjusted to provide proper sidetone level. To
adjust the sidetone level:
A. Inject 1000Hz tone, at the test level and
impedance specified for the station transmit
port, at the XMT IN jack 19 of the 4405.

B. Connect the TTS, set for the proper ter-
minating impedance, to the RCV OUT jack 20
of the 4405, and adjust the S/DETONE control
21 until a level 10dB lower than the station
4W RCV level is realized.

C. Remove the test cords from the 4405
module.

alignment — 4wire DX applications

3.15  Alignment of a circuit employing DX sig-
naling is less critical than alignment or circuits em-
ploying SF signaling. Alignment of a DX circuit
involves only the coordination of gains and losses
for optimum transmission performance. It is sug-
gested, however, that Line Amplifier gain and Ter-
minating module losses be adjusted as they are in
SF apptications. This will accommodate possible
changes from DX to SF signaling without the need
for realignment. It is assumed that all modules are
properly optioned before the alignment procedure
is started.

3.16  To align the receive section of the 261 Sys-
tem in 4wire DX applications, follow steps A, B, C,
and either E1 or E2 of paragraph 3.11 above.

3.17 To align the transmit section of the 261
System in 4wire DX applications, perform steps A,
D, and E of paragraph 3.12 above.

3.18 If the 4wire DX circuit terminates in a dwire
station instrument, adjust the sidetone fevel in the
4405 module as described in paragraph 3.14 above.

the terminating equipment to cause the 261 Sys- alignment — 2wire DX applications

tem to transmit tone as indicated in table 8 (in all 3.19  No alignment is required in 2wire DX ap-
applications, regardless of terminal equipment plications. All modules, however, must be properly
status, tone transmission may be effected by ground- optioned.

ing the M-lead output from the position 3 Sig-

naling Converter module), insert an opening plug
into the XMT IN 17 jack of the 4001, and connect
the TTS (set for 600 ohm terminated measurement)

page 17
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4. specifications

Note: For individual Power Supply, Ring Genera-
tor, and module specifications, refer to the respec-
tive Tellabs practices or catalog sheets.

dimensions (267 Assembly)
16.25 inches (41.28cm) high
13 inches (33.02cm) wide
10.25 inches (26.04cm) deep

weight in heaviest configuration

with power, ringing, and two 1004 Shelves but no modules:
approximately 32 pounds (14.51kg)

same as above with two four-module circuits using heaviest
module available for each position:

approximately 43 pounds {19.51kg)

5. testing and troubleshooting

5.01  This Testing Guide is intended as an aid in
verifying proper operation of the 261 System and
as a guide for locating and isolating circuit problems.
The tests suggested herein should enable the in-
staller to determine that the 261 System is operat-
ing properly, and if trouble is encountered, to de-
termine whether the problem is in the 261 System,
the transmission facility, or the terminal equipment.

5.02 Before beginning the testing procedure,
verify that all modules are properly optioned for
the specific application, that power is supplied to
the System, and that a low-resistance local ground
has been provided. Also verify that connections
have heen properly made to the Type 66 block and
that there are no broken or loose wires.

5.03 Tests presented herein are general in nature
and are used only to isolate a specific problem to
the module level, Practices on the individual mod-
ules will also be required. Each module may be
individually tested from the Testing Checklist in
its respective Practice.

5.04 Many of the tests suggested in this Testing
Guide and in individual module Testing Guides re-
guire level measurements. In all cases, test results
are contingent on the System’s having been aligned
in accordance with the ““alignment’’ part of section
3 in this Practice. Therefore, the circuit should be
carefully aligned before performing any tests.

5.0 If a problem is isolated to an individual
module within the Systern, a replacement mod-
ule should be substituted for the defective module
to verify the diagnosis of the problem and to effect
proper operation. internal (component level) test-

ing or repair of an individual module is not recom-
mended and may void the Tellabs warranty.

5.06 This Testing Guide assumes SF or 4wire
DX operation. For 2wire DX operation, access to
the circuts must be made at the Type 66 terminal
block because the modules involved in this type of
application are not equipped with jacks.

5.07 If a situation arises that is not covered in
this or the moduies’ Testing Guide Checklists, con-
tact Tellabs Customer Service at (312) 969-8800
for further assistance.

5.08 If equipment is diagnosed as defective, the
situation may be remedied by either replacement
or repair and return. Because it is the more expe-
dient method, the repfacement procedure should
be followed whenever time is a critical factor {e.qg.,
service outages, etc.).

replacement

5.09 If defective equipment is encountered, not-
ify Tellabs directly via telephone [{312) 969-8800] ,
letter [see below], or twx [910-695-3530]. Noti-
fication should include all relevant information,
including the 8XXXXX part number {from which
we can determine the Issue of the equipment in
question). Upon notification, we shall ship replace-
ment equipment to you. If the warranty date of
the defective equipment has not elapsed, the re-
placement equipment will be shipped at no charge.
Package the defective equipment in the replacement
equipment cartons: sign the packing iist included
with the replacement equipment and enclose it
with the defective equipment (this is your return
authorization); affix the preaddressed labels pro-
vided with the replacement equipment to the car-
tons being returned; and ship the equipment pre-
paid to Tellabs.

repair and return
5.10 Return the defective equipment, shipment
prepaid, to: Tellabs Inc.

4951 Indiana Avenue

Lisle, Illincis 60632

attn: repair and return dept.
Enclose an explanation of the malfunction that the
equipment has experienced. Follow your company's
standard procedure with respect to administrative
paperwork. Tellabs will repair the equipment and
ship it back to you. If the equipment is in warranty,
no invoice will he issued.,

testing guide checklist on page 20
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It is assumed that the alignment procedure in part 3 of this Practice has been performed prior to beginning this checklist pro-
cedure or that a problem has occurred while trying to align the System. While testing or troublehsooting via this procedure,
refer to the 261 System wiring diagram and transmission block and level diagram in part 3 of this Practice as necessary.

Note 1: 7o extend testing or troubleshooting to the individual modules in your 2671 System, Practices on those modules will
be required for their individual testing guide checklists. ’
Note 2: A/l 261 Assembly quick-connect block punching designations in this checklist apply to circuit 1 only. When testing
cireuit 2 (if provided), use corresponding circuit 2 designations.

testing guide checklist

test

test procedure

normal result

if normal conditions
are not met, verify:

power supply

Using VOM, measure local
Supply voltage between punch-
ing 25R and ground {b0Vdc
scale}. Be sure Supply is
switch-optioned to 24Vdc
or 48Vdc operation, as desired.

Voltage measures —24%1 or
—48t1Vdc from 25R to ground
1. {(Normal current drain will
be about 120mA plus exter-
nal loop current.)

AC power applied to System [J. Power
Supply properly fused O, Power con-
nections to individual modules C1. [If
current drain greater than 1 amp, Pow-
er Supply will automatically fold back.]
Remove modules, one by one, to see if
short exists in any module. 0. Either
reset 8001 Supply {lssue 1) or allow 10
seconds for auto reset {lssue 2} [J].

ringing supply

Using VOM, measure local

Ringing potential measures 90

AC power applied to System . Ring-

(if equipped) ringing potential between 25R | to 130Vac between 25T and | ing generator properly fused L.
and 25T {250V ac scale). 25R 0.
power to Using VOM, verify that power | Voltage at each module posi- | Assembly wiring between module posi-

System modules

is present at pins 35 {(—batt)
and 17 {gnd) of each module
position in 261 Assembly
(50Vdc scale).

tion is same as supply voltage
0.

tions (.

receive
channel
transmission
continuity

Remove position-3 signaling
converter module. Request
distant end to send 1000Hz
tone at appropriate level. Con-
nect transmission measuring
set (TMS) at properimpedance
to punchings 5T and 5R if
420X Term Set is used in po-
sition 4, or to punchings 4T
and 4R if 4405 4Wire Station
Termination module is used
in position 4.

Level at punchings 5T/5R or
4T/4R in accordance with that
specified on circuit level re-
cord {CLR} .

Appropriate level measured when TMS
connected to output of position-4
module [0, If this levelOK, check As-
sembly wiring between position-4 mod-
ule and punchings 5T/5R or 4T/4R (.
If this level not OK, work backward,
checking levels at outputs of position-
2 and position-1 modules and checking
Assembly wiring between module posi-
tions. This narrows source of problem
1o specific module or to Assembly wir-
ing. If problem traced to module, con-
sult testing guide checklist in that mod-
ule’s individual Practice (.

transmit
channel
transmission
continuity

Remove position-3 signaling
converter module. Connect
test oscillator arranged for
1000Hz at proper level and
impedance to punchings 5T
and SR on 261 Assembly
quick-connect block. Connect
TMS at proper impedance to
punchings 2T and 2R and
measure level,

Level at punchings 2T and 2R
in accordance with that speci-
fied in CLR 1.

Level OK when TMS connected to
output of position-1 module . If
this level OK, check wiring between
punchings 2T and 2R and position-1
module 0. If this level not OK, work
forward, checking levels at outputs of
position-2 and position-4 modules and
checking Assembly wiring between
module positions. This narrows source
of problem to specific module or to
Assembly wiring. If problem traced to
particular module, consult testing guide
checklist in that module’s individual
Practice 1.

signaling

Insert position-3 signaling con-
verter module. With System
powered and operational, check
for proper end-to-end signaling
conditions. {These depend up-
on particular position-3 signal-
ing converter module and po-
sition-2 SF or DX signaling
module used. See paragraph
3.13 in this Practice.)

Normal end-to-end signaling
takes piace [.

Proper operation of position-3 and
position-2 modules in accordance with
testing guide checklists of individual
Practices for these modules .
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