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INTRODUCTION

This training manual covers all Lynch-manufactured T-carrier equipment. it is designed for use by craftspersons in

direct equipment support capacities and should be used with qualified classroom instruction.

V3= 10

Much of the information iein can be found in and augmented by the following list of Lynch technical publications:

-

B325 D3, D4 Chan(nel nk Technical Manual

B325 D4 Channel Bank Technical Manual Supplement

B303 Span Line Terminating Equipment Technical Manual

B303 T-1 Carrier Outside Line Engineering Considerations and Design Procedures
B302 Automatic Protection Switch (APS) Technical Manual

303RU38/39 Outside Line Repeaters Technical Manual

303RH-C/D Series Repeater Housings Description and Installation Manual
325TA03 Test and Alignment Panel Unit Description

325PR071 Pulse Link Repeater Unit Description
325PR03 Pulse Link Repeater Unit Description
325TDO0T1 Tandem Channel Unit Description
325FA02 Fuse and Alarm Unit Description
325FA03 Fuse nand Alarm Unit Description
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1. GENERAL

1.01  The channel bank is designed to provide two-
way signal conversion for puise-code modula-
tion (PCM) transmission over T1/T1C repeatered span

~ lines. The basic system provides the standard

24-channel configuration; however, with the addition of
an optional D4 converter unit, two channel banks can
be operated in tandem providing a 48-channel system
operating over T1C span line equipment. The following
discussion covers the basic 24-channel system without
the D4 converter.

1.02 The B325 circuitry is organized so that no

multiplex switching buses are required (see Fig.
1-1). This is achieved by performing all multiplexing
operations in a single common control unit, the transmit
converter. Demultiplexing operations are accomplished
in a second common control unit, the receive converter.
With this common CODEC design in comparison to a
CODEC per channel design, a failure of a single chan-
nel does not “hang up” the terminal, failing all channels.
Correcting the fault is then simple since only the offend-
ing channel needs to be replaced and tested.

1.03  Thisis in contrast with the bus-oriented channel

banks, in which a single failure may cause the
testing of several channels to localize the fault. The com-
mon CODEC design of the B325 does, however, prevent
the use of digital dataport channels, as the output of a
B325 channel must be analog.

2. FUNCTIONAL DESCRIPTIONS

201 The B325 is comprised of channel units and
common control units. All of the channels can
be of the same type or comprised of any combination of
any of the available channel types. The common control
consists of the transmit converter (325TC01B), the receive
converter (325RC01B), and the alarm and power unit
(325AP01A). Refer to Table 1-1 for unit nomenciature.

I—1
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TABLE 1-1
B325 TERMINAL PLUG-IN UNITS
PART UNITS PER
NUMBER NOMENCLATURE FUNCTION TERMINAL
325AP01A Alarm and Power Provides -48-Vdc, +12Vdc and +5-Vdc power to the ter- 1
Unit minal's electronics. Provides terminal fusing. Contains all
alarm and CGA circuitry. Also provides bipolar conversion for
XMT direction.
325BRO1 2-Wire Bridge Ringing Central office 2-wire bridge ringing foreign exchange type 11024
CO Channel Unit signaling with VF channel unit provides loop-start operation
only designed for use with B281 ESSS.
325BR51 2Wire Bridge Ringing Subscriber end of bridge ringing tandem channel units. 11024
Subscriber Channel
Unit
325DPO1 Dial Pulse Originating Works end-to-end with terminating dial puise channel unit 110 24
Channel Unit (325DP02) or equivalent. Provides 2-wire to 4-wire conversion,
XMT and RCV signaling, reverse battery supervision and
CGA alarm conditioning circuits.
325DP02 Dial Pulse Terminating Provides 2-wire to 4-wire conversion with signaling for ter- 11024
Channel Unit minating office functions to match the 325DP01 channel unit.
325DP11 Dial Pulse Originating Identical to the 325DP01 in operation, but some signaling in- 11024
Channel Unit terface leads are pinned out differently for special installation
situations.
325DP21A Dial Pulse Originating Identical to the 325DP11, but allows strapping options for B1 1to 24
Channel Unit and B2 leads as well as for loaded cable interface
applications.
325DP22 Dial Pulse Identical to the 325DP02, but with strapping options for 1to 24
Terminating Channel loaded cable interface applications.
Unit
325EMO1 4-Wire, 600-Ohm Two-way speech and signaling unit. Works end-to-end with 11024
E & M Channel Unit any 325EMXX channel unit. Includes ampilifiers, filters, XMT
and RCV signaling circuits, test pointsflevel controls and cir-
cuits for conditioning trunks during alarm conditions (CGA
feature).
325EM02 2-Wire, 600-Ohm Same as 325EMO01, except 2-wire to 4-wire conversion with 1to24
E & M Channel Unit 600-ohm hybrid. A and B leads are provided as Option 1.
325EMO03 2-Wire, 900-Ohm Same as 325EMO02, except 900-ohm hybrid. A and B leads 1to 24
E & M Channel Unit are provided.
325ET01 Electronic Trunk 2-wire, 900-ohm channel unit with options such as remote 1to 24
Channel Unit make-busy when B325 channel bank will interface with a
digital central office.
?,
1—2 ' APRIL 1987
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TABLE 1-1 (Cont.)
B325 TERMINAL PLUG-IN UNITS
PART UNITS PER
NUMBER NOMENCLATURE FUNCTION TERMINAL
325FX01 Originating Provides 2-wire to 4-wire conversion (station end) with 1to 24
Foreign Exchange 900-ohm hybrid. Provides loop supervision; opens T & R to
Channel Unit stop charges and make-busy during CGA. Aiso, provides
loop- and ground-start operation as a strap option.
325FX02 Terminating Same as 325FX01, except used at central office. 1t024
Foreign Exchange
Channel Unit
325MA01 Mounting Assembly Provides a mounting facility for all terminal plug-in 1to 24
assembiies. Backplane is configured for D3 channel number-
ing sequence.
325PR01 Pulse-Link Repeater Identical in function to the 325EMO01, but also provides strap- 1to 24
Channel Unit ping options for gain ranges and S|gna||ng convemng for
pulse-link repeater applications. * ..° : .
325PR03 Pulse-Link Repeater 2-wire, 900-ohm E & M signaling channel unit provides strap- 1to 24
Channel Unit ping options for gain ranges and signaling converting.
325PY01. 4/ | Pay Station 2-wire speech and signaling for semipostpay paystation ap- 1to 24
4| Terminating plications. Office End.
Channel Unit
325PY51,L~I Pay Station Remote mating end of semipostpay paystation channel unit. 1to 24
’ Originating
Channel Unit
325RC01B Receive Converter Provides all receive-direction functions. includes RCV timing, 1
. serial-to-paralle! conversion, D/A conversion and VF
demultiplexing.
325TA01/ Test and Alignment Provides test and alignment facilities and access jacks for ex- Can be
325TA03 Panel ternal test equipment. shared by
several
terminals.
325TC01B Transmit Converter Provides all transmit-direction functions, except bipolar con- 1
version. Includes XMT timing, VF multiplexing, A/D conver-
sion and parallel-to-serial conversion.
325TD01 Foreign Exchange 4-wire, 600-ohm tandem channel unit for tandem foreign ex- 1t024
(Tandem) Channel Unit change applications.
325VFO01 4-Wire VF Provides 4-wire VF transmit and receive paths, with no signal- 1to 24
Channel Unit ing provision.

APRIL 1987
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2.02 All channel units have circuitry in common.

Refer to Fig. 1-2. Variation of the basic channel
unit provides for 4-wire/600-ohm connection,
2-wire/600-ohm connection, or 2-wire/300-ohm connec-
tion. Voice frequency (VF) signals are filtered by a
180-Hz to 3450-Hz bandpass filter in the transmit direc-
tion after passing through a variable-gain amplifier and
a 3450-Hz low-pass filter in the receive direction. The
receive and transmit gain adjustments provide for ap-
proximately 6 dB of gain adjustment. Some channels
provide strapping options allowing a 25-dB adjustment
range. A comparison of the block diagrams of the
325EMO1 (Fig. 1-2) and the 325VF01 (Fig. 1-3) shows
the two gain options.

2.03 The channels vary greatly in the way they han-

die signaling, from E & M signaling in the
325EM01/02/03 (Figs. 1-2 and 1-5) to loop signaling
control, as in the 325DP01 (Fig. 1-6), and loop- or
ground-start operation of the foreign exchange units
(325FX01) in Fig. 1-7.

2.04 Normal channel operation is determined by the

busy switch and the CGA leads of the channel.
The carrier group alarm function in the channels is con-
trolled by the alarm and power unit (325AP01A). When
an alarm occurs in the system preventing the normal
operation of the channels, the 325AP01A will, through
the receive converter (325RC01B), force all receive
signaling leads to their idle state, forcing the cutting off
of any conversation currently active in the system. After
a 2- or 12-second delay selected in the 325AP01A, all
channels will then be forced to a busy state to prevent
any further traffic being sent to the system. The chan-
nels are returned to their idle in-service condition 15
seconds after the fault causing the original failure is
cleared.

2.05 Each channel is equipped with a busy switch
that performs two functions. One function is to
open 2- or 4-wire connections to the MDF to prevent of-

LYNCH
COMMUNICATION
SYSTEMS

fice equipment from interfering with any testing. The
second function is to make busy the signaling leads to
the office at the near end and to transmit a busy condi-
tion to the far end to produce a make-busy/out-of-
service condition.

2.06 It should be noted that there is one exception in

that the transmit VF leads are not opened in the
325EMO1 4-wire channel unit when the busy switch is
pressed. The tip and ring must be opened external to
the channel bank.

2.07 Each channel unit has strapping options that

may need to be considered. The factory strap-
ping is correct for most applications. The strapping op-
tions are stenciled on each channel unit. A complete list

* of options and why they might be changed is found in

the last few pages of this manual.

2.08 With some of the channels there are some

unusual applications or installation require-
ments that need to be mentioned. When using a
325DP01 dial pulse originating (DPO) channel card
(Fig. 1-6), a strap must be added to the backplane be-
tween pins 21 and Y in each channel position where the
DPO is going to be used. Without the strap there will be
no talk battery supplied to the channel.

2.09 When using a subscriber-end 325FX01 (FXS)

foreign exchange channel unit (Fig. 1-7), 20-Hz
ring voltage must be wired to the system from an exter-
nal source. There are wire-wrap pins supplied on the
backplane of the channel bank for this input. The ring-
ing source must be uninterrupted and battery biased.

2.10 Lynch provides three channel units specially
designed for 4-wire data and tandem connec-
tions. For 4-wire circuits use the 325PR01 (Fig. 1-4) or
the 325VFO1 (Fig. 1-3) if no signaling data is required,
the 325PR03 (Fig. 1-8) for 2-wire tandem, and the
325TDO1 (Fig. 1-9) for foreign exchange tandem.
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Fig. 1-9 — 325TD01 Channel Unit Block Diagram
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3. PULSE-CODE MODULATION (PCM)

3.01 Because of the industry’s expanding use of

digital equipment, particularly at the T1 bit rate
(1544 Mb/s), it is important to understand how these
signals are created and what the structure is of a stan-
dard T1 bit stream found in a span line. There are no ad-
justments, no options, no way to change this process in
the equipment. The equipment either works or it
doesn't. Since this whole process takes place in two
common control cards in the B325, repair is simple.
Therefore, a complete detailed understanding is
basically useless. Following is a simplified explanation.

3.02 Itis necessary to understand the following three
terms:

ANALOG: A signal that continuously varies in
value. Like a sine wave, shown in Fig. 1-10, detail
A, the instantaneous voltage value of that
waveform continuously varies from 0 to some
positive peak, back to 0, then to the correspond-
ing negative value. All points along the waveform
are important. To change any value is to distort or
degrade the signal.

DIGITAL: A signal that instantaneously changes
from one voltage value to another. The signal may
be bipolar as in Fig. 1-10, waveform D, or unipolar
as in C, but the signal instantaneously changes
between the values. in general, a circuit does not
care about the exact peak value, only that the
value is greater or less than some value. This
would mean, then, that if the peak values were +5
and -5, then any voltage greater than +2.5 would
be considered +5 and any value less than -2.5
would be considered -5. Any value less than 2.5
but greater than -2.5 would be considered zero.

BIT: One logical piece of information, stated in
ones and zeroes. A time period where one state or
the other exists. A T1 span line operating at
1,544,000 bits per second has 1.544 million time
periods of equal length where a one or zero is pre-
sent in each. Each bit is of equal importance even
though a zero seems like nothing.

3.03 Refer to Fig. 1.10, moving from left to right, dur-

ing the following discussion of analog-to-digital
(A/D) conversion. The figure depicts one channel of a
multichannel system with a 1-kHz test tone applied. The
test tone is an analog signal. Most carrier systems utilize

bd
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clipping circuitry in their channel to limit the input to
some peak value. If the limit is exceeded, the waveform
will clip or distort. This defines a dynamic input range for
the channel, from nothing to the clipping point.

3.04 The A/D conversion process is taken in two
steps. First, the analog test tone is sampled;
then the sample is digitized or converted to pulse-code
modulation (PCM). The D/A process is just the reverse:
receive the digital, create the sample, average the
samples together to recreate the original test tone.

3.05 At the transmit end of the channel, common
control circuitry momentarily turns on the out-
put of the channel. This creates what looks like a pulse

. whose amplitude will vary, analog, depending on where

in the analog waveform the sample is taken. Waveform
B shows several consecutive samples taken of the 1-kHz
test tone. Each channel is sampled 8000 times a sec-
ond. After this channel is sampled the next channel is
sampled, then the next, through the 24 channels of the
system. Then the order is repeated, 8000 times a sec-
ond. This sampling is called pulse-amplitude modula-
tion (PAM). That's worth telling your mother-in-law about!

3.06 Each of the samples taken have some voltage

value between zero and the clipping point. The
first sample of waveform B might be 2.9 volts, the sec-
ond 3.7, and so on. In the A/D process each voltage
value is assigned a pulse code. The pulse code is an
eight-bit word that equates to the amplitude of the sam-
ple taken. The digital code is transmitted to the opposite
terminal where the code is interpreted to mean a sam-
ple of a known amplitude. The sample is recreated and
routed to the correct receive channel where consecutive
samples are averaged together to reconstruct the
original 1-kHz test tone.

3.07 To confuse the issue further, go back to

waveform B and the original sample taken. The
sample is not referenced in volts and tenths of volts as
we might assume, but in segments and steps. There are
eight segments both in the positive and negative direc-
tion, and each segment is divided into 16 steps. There
are, therefore, 16 segments with 16 steps in each, for a
total of 256 steps from the positive clipping point to the
negative point. With an eight-bit word there are 256 dif-
ferent pulse codes from all ones to all zeroes. Therefore,
each step upon which any sample might fall has its own
unique code.
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3.08 The PCM word first appears at the output of the

A/D converter in a parallel format, all eight bits
at the same time on eight different conductors. The data
is then converted to a serial format where the most
significant bit (MSB) or bit 1 is set first, followed by bit
2 to the least significant bit (LSB), bit 8. The serial bit
stream is in a unipolar format. This T1 signal is going to
be applied to a cable pair for transmission where the
loss to the signal will get worse with the length of the
cable, capacitance, and the frequency of the signal in it.
At 1.544 Mb/s the loss is extreme. To increase repeater
separation the unipolar signal is converted to bipolar by
turning over every other one in the bit stream. The effect
of the conversion is to halve the effective frequency of
the signal to 772 kHz, thereby doubling the distance
before regeneration is required.

3.09 The receive conversion back to analog is the

reverse of the transmit conversion. The incom-
ing bipolar PCM is converted to unipolar, the pulse
codes create a sample in the D/A converting process,
and multiple samples are averaged together to
reconstruct the original analog test tone.

4. T1 FRAMING

4.01 The two ends of a carrier system must be syn-

chronized with each other so that information
transmitted on channel one shows up on channel one
at the other end. To frame the two terminals, every time
the transmitting terminal sends the codes for 24 chan-
nels, a single bit is added to the bit stream, called the
frame bit. The frame bit occurs once every 193 bits: 8
bits per channel x 24 channels + 1 frame bit = 193 bits.

4.02 The transmitted bit stream is shown in Fig. 1-11.

First, 192 VF data bits are sent, followed by the
frame bit. This 193rd bit will progress through a known,
12-frame sequence of ones and zeroes shown in Fig.
1-12. The receive terminal knows this sequence and
searches the incoming bit stream for it. Finding this
193rd bit then defines all the rest. If the receiving ter-
minal cannot locate the frame bit and loses synchroniza-
tion with the far terminal, a FRAME alarm is displayed
in the alarm and power unit (325AP01A).

5. SIGNALING

5.01 To this point no signaling information has been

transmitted. Up to this point all data sent has
been for VF sampling only. When a VF sample is taken
from a channel the state of the signaling leads is also

»
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sampled. During the sixth frame in the 12-frame se-
quence, the eighth bit in each channel's word will be
dedicated to carry that channel’s A signaling bit. During
the twelfth frame the B signaling bit is transmitted.

6. RECEIVE CLOCK RECOVERY

6.01 The clock rate at which a terminal operates is

determined for a direction of transmission by a
crystal controlied clock in the transmit converter. it is
critical that the receive converter operate at the exact
same clock rate as the transmit converter sending to it.
Therefore, instead of generating a new clock in the
receiver, a clock is recovered from the incoming bit
stream, thereby locking the receiver at the same fre-
quency as the transmitting end. If a clock cannot be
generated from the incoming signal through loss of
signal, a CLOCK alarm is displayed in the alarm and
power unit (325AP01A).

7. ALARM GENERATION AND FAULT RECOVERY

7.01 No alarm conditions are monitored on the

transmit end of a system. The receive end
monitors for a loss of clock or a loss of terminal frame.
As shown in the detailed block diagram (Fig. 1-13),
either of these two failures will cause a LOCal alarm to
be displayed on the alarm and power unit (325AP01A).
When a terminal fails two results occur within the

system.

7.02  First, carrier group alarm (CGA) functions take
over the signaling functions in the channel
units. When the alarm occurs a force idle function forces
to an idle state all signaling in the channels, cutting off
all conversations and stopping toll ticketing. After a 2- or
12-second delay, according to 325AP01A strapping, all
channels are forced to a busy state, preventing any fur-
ther call assignments to the failed bank. When the alarm
clears the channels return to their normal idle state.

7.03  Second, the fault condition is transmitted to the

far terminal. To instruct the far terminal to pro-
cess its channels out of service and to show the failed
condition, the second bit, B2, in each channel’s
transmitted word is forced to a zero state. The normal
state for B2 is a one or at least a changing state. The ter-
minals monitor bit B2. When the far terminal sees B2 go
low for a short time period, it assumes it to mean a
failure of the opposite terminal. The REMote alarm is
turned on, and the channels fall under the control of
CGA.
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CHANNEL ONE

[UL__TUUL

61 1+ 0 0 t 1 1t

l ) 125 'S T1 FRAME

F|24|23|22|21|20| |6|5|4|3|2|1
| * A

T1 FRAME SEQUENCE \‘

SIGNALING FRAME
| 1 lFI24|23|22|21|20|19|18|17I16|15|14|13|12|11 l 10| 9

8765'4321

Fig. 1-11 — T1 Frame Contents
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TIME

. —
FRAME NO. 2 3 4 5 6 7 8 10 A 12
SEQUENCE 0 0 0 1 1 0 1 1 0 0
TERMINAL
FRAME 0 1 0 0
SIGNALING
FRAME 0 0 1 1 1 0
INFORMATION
CODING 8BITS 8 8 8 8 7 8 8 8 8 7
SIGNALING
CHANNEL A 8

Fig. 1-12 — T1 Frame Bit Sequence
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8. FAULT ISOLATION

8.01 Each channel bank has a loop switch on the

325AP01A to help in fault isolation. The loop
switch connects to the output of the transmit converter
directly to the receiver removing all external equipment.
By analyzing the alarm state in and out of loop condi-
tion, the equipment at fault can be determined.

8.02 First, the LOCal alarm indicates a failure of the

far to near terminal direction of transmission.
The REMote alarm indicates near to far. Both indicate
the same direction. With the addition of the loop switch,
only four conditions are possible pointing to the failed
equipment.

1—20 ¥
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LOCAL — LOOP — CLEAR
LOCAL — LOOP — LOCAL

= NO TERMINAL FAULT
= BAD 325RC01B

REMOTE — LOOP — CLEAR
REMOTE — LOOP — LOCAL

NO TERMINAL FAULT
BAD 325TC01B

If both terminals are looped and show no alarms, the
fault is isolated to the span equipment.

Caution: Always remove system power before

removing or inserting common control units.
Use wrist straps to prevent static damage!
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1. B325 CHANNEL BANK TEST AND ALIGNMENT

1.01  This section provides step-by-step instructions
for adjusting each channel’s transmit and
receive gain adjustments as well as performance testing
for idle channel noise, distortion and crosstalk. The pro-
cedure requires the use of a test oscillator and a
transmission and noise measuring set (TNMS).

1.02 The entire test procedure requires the terminal
to be placed in LOOP mode. All channels will
be out of service. The procedure is therefore a pre-
service test. If the bank is in service and cannot be
placed out of service, refer to the periodic test pro-
cedure following the installation test procedure.

1.03 Two different test and alignment panels are

available for the following test procedures: the
325TA01 and the 325TA03. This procedure addresses
the 325TAO3 with respect to switch settings and opera-
tion. With the exception of the periodic alignment pro-
cedure, the function of the two panels is identical. The
325TA01 is not capable of performing the steps found
in the periodic test procedure.

325TA03 TEST AND ALIGNMENT PANEL
1.04 The 325TA03 provides all of the functions of the
325TAO01 as well as the in-service test and

alignment of each channel. The controls and jacks of
the 325TAO3 are shown in Fig. 2-1. The test panel is

H—1
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CAL POTENTIOMETER:

CALIBRATES XMT
GAIN TEST CIRCUIT

TEST OUT JACK:
OUTPUT JACK FOR CHECKING RCV
CHANNEL UNIT SIGNAL LEVEL OR
NOISE CONTENT

WARNING LED:
FLASHES AT 1 Hz RATE
WHEN TEST ALIGN

SWITCH IS IN CAL,

— ATTENUATION SWITCHES:
ON(UP) - PLACES RESPECTIVE ATTENUATION

OFF{DOWN) — BYPASSES ATTENUATION PADS

900/600 SWITCHES:

LYNCH
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1 kHz IN JACK:
INPUT JACK FOR CONNECTING EXTERNAL
TEST OSCILLATOR SIGNAL TO XMT JACK
THROUGH ISOLATION TRANSFORMERS,
SIGNAL LOADING AND IMPEDANCE MATCH-
ING DEVICES. THIS POINT MAY BE ACCESSED
PERMANENTLY THROUGH WIRE-WRAP CON-
NECTORS ON PINS 66 AND 62 OF THE 325TA03
MATING CONNECTOR

PAD (10 dB, 20 dB, or 30 dB) IN XMT
SIGNAL PATH

PROVIDES IMPEDANCE MATCH FOR 900 OHM
CHANNEL UNIT

PROVIDES IMPEDANCE MATCH FOR 600 OHM
CHANNEL UNIT

A SELOR B SEL

TEST/ALIGN SWITCH:

PROVIDES TEST, XMT GAIN,
INTERNAL CALIBRATION
FUNCTIONS

NOISE:

PROVIDES UNATTENUATED
SIGNAL PATH BETWEEN RCV
JACK AND TEST QUT JACK
FOR CHANNEL NOISE TESTING

XTLK:

PLACES CROSSTALK FILTER IN RCV
JACK TO TEST OUT JACK SIGNAL
PATH

DIST:

PLACES DISTORTION FILTER IN
RCV JACK TO TEST OUT JACK
SIGNAL PATH

B SEL:
SELECTS DIGROUP B CHANNELS
FOR GAIN TEST/ADJUSTMENT

A SEL:
SELECTS DIGROUP A CHANNELS
FOR GAIN TEST/ADJUSTMENT

CAL:

CONFIGURES PANEL FOR
CAL POTENTIOMETER
ADJUSTMENT

! ]
RCV XMT

GAIN POTENTIOMETER:

ADJUSTS TRANSMIT JACK
TEST SIGNAL

XMT 4W/2W SWITCH:

4W -~ PLACES 4-WIRE CHANNEL UNIT
ATTENUATION PAD IN SIGNAL
PATH TO PROVIDE —16 dBm AT
XMT JACK

2W - BYPASSES ATTENUATION PAD
TO PROVIDE 0dBm AT XMT
JACK

2-TLP SWITCH:
ON(UP) —~PLACES 2-TLP OFFICE ATTENUATION
PAD IN XMT SIGNAL PATH

OFF(DOWN) — BYPASSES ATTENUATION PAD

RCV MW SWITCH j
(MOMENTARY PUSHBUTTON) ’
ENABLES 325RC018 |
DIGITAL SIGNAL GENERATOR '
IN BANK A OR BANK B {DETERMINED

BY TEST ALIGN SWITCH) FOR RCV

GAIN TEST

CHAN SEL SWITCH:

SELECTS CHANNEL (1 THROUGH 24)
IN BANK A OR BANK B (DETERMINED
BY TEST ALIGN SWITCH) FOR XMT
GAIN TEST

Fig. 2-1 — 325TA03 Test and Alignment Panel

-2
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purely a convenience and is not required for testing,
provided the filters required for distortion (1-kHz notch)
and crosstalk (1-kHz bandpass) are available in the
TNMS.
1.05 The test panel is a two-sided device (Fig. 2-2).
One side provides for connections between the
test oscillator and the channel unit, while the other side
interfaces the channel unit to the TNMS. The transmit
side has input and output bantam jacks for cord con-
nections, an impedance matching switch to match the
test panel impedance to the channel under test, and at-
tenuator pads used in distortion testing. The receive
side also has an impedance switch for the receive jack
impedance along with the distortion and crosstalk filters
required for performance testing.

B325 TEST AND ALIGNMENT FEATURES
(DSG AND SHIFT)

1.06 When the channel bank is in loop condition, as
controlled by the loop switch on the right front
panel of the 325AP01A, the digital signal generator
(DSG) and the shift (SHIFT) are enabled. The switches
controlling these two features are located in the lower
left corner of the 325AP01A. The setting of these
switches does not matter when the terminal is not in
loop condition, as they are internally disabled.

The DSG when used will cause the receive con-
verter to supply all 24 channel positions with a
test tone for adjusting the receive gain adjustment for
the desired level. The shift feature causes the looped
channel bank to route a channel's transmit to a chan-
nel's receive eight channels ahead. Refer to the chart in
Fig. 2-6 to see how the channels will match up.

1.07

2. LOOP CHANNEL TEST AND ALIGNMENT
PROCEDURE SETUP

2.01 Because the test equipment used for testing
commonly is not periodically calibrated and
tested, the first procedure will set the correct operating
level for the test panel as well as test the test oscillator
for a distortion-free output to be used in channel distor-
tion testing.

l—4
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‘(_(é) ,-: Arrange the test panel, oscillator and TNMS as

shown in Fig. 2-3. Place test panel switches in

positions shown.

(b)

., !(c).
~

’(d)) Adijust the test and alignment panel GAIN con-

©
0
©

(h)

0

(k)

. Set controls for the TNMS for 600-ohm ter-

minated level measurement.

Note: Throughout this procedure there will be re-
quirements to match circuit impedances. The
switches that set the test panel to channel unit im-
pedances must be set to match the channel
whenever they are used. The impedance of the
oscillator and TNMS must also match the circuit to
which they are connected. If you are using a com-
bination test set it may be impossible to have a dif-
ferent impedance for both transmit and receive. If
this is the case, set the TNMS impedance switch
to match the impedance of the majority of chan-
nels in the system under test and do not change
it throughout this procedure even though a
mismatch might occur.

" Adijust the test oscillator for 1 kHz at 0 dBm.

trol for a reading of 0 dBm.

Move the oscillator input from the 1 kHz IN jack
to the RCV jack on the test panel. See Fig. 2-4.

Move the TNMS from the XMT jack to the TEST
OUT jack. See Fig. 2-4.

On the test panel set the TEST ALIGN switch to
DIST.

Set the TNMS for a noise measurement C-
message weighting.

Slightly tune the oscillator frequency until a null
or lowest level is produced in the noise reading.

Indication must be less than 32 dBrnC. If not,
the oscillator is unsuitable for distortion testing.

Disconnect test setup.

: er ALio N
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3. LOOP CHANNEL RECEIVE AND TRANSMIT
GAIN ADJUST

3.01  The foliowing procedure will guide you through

the adjustment of both the receive and transmit
gain adjustment in each of the channels in a channel
bank. The previous setup procedure should have been
completed first.

(@ Press and latch all channel busy switches.

(b) On the 325AP01A, press and latch the LOOP
switch, turn the DSG and SHIFT switches on.
Note: Whenever the DSG is turned on, the REM
alarm light will come on. This is a normal
condition.

(c) Connect the test circuit as shown in Fig. 2-5. In-
itial test panel switch settings are shown in the
figure.

(d) Set the TNMS for a level measurement, ter-
minated at the same impedance as the receiv-
ing channel under test.

Note: Remember this step may not be recom-
mended if you are using a combination test set

l—s y
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with only one impedance switch for both sides of
the set. See note following paragraph 2.01 (b).

() The XMT impedance switch on the test panel
must be set to match the channel the XMT jack
is connected to.

(h The 2W/4W switch must be set to match the
channel type connect to the XMT jack. This sets
the correct input level.

——>(g) Adiust the receive_channel RCV_gain_adjust:

ment for the correct receive level.

CHANNEL IMPEDANCE LEVEL SPECIAL
2 Wire 900 -2 dBm
4 Wire 600 +7 dBm

(h) Turn the DSG off. Adjust the transmitting chan-
nel XMT_ gain adjustTor the sanié feceive'level.
Turn the DSG back on.”

() Repeat steps (d) through (h) until alt channels
have had both gain adjustments correctly set.

() Disconnect test panel from channel units.
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TEST AND ALIGNMENT PANEL 325TAD1/03

TEST
ouT RCV XMT 1KHzIN

A

L

TRANSMISSION
AND NOISE
MEASURING SET

TEST
OSCILLATOR

325TA01 SWITCH SETTINGS

CROSSTALK-
DISTORTION-
ATTENUATION-
2TLP-

RCV 900/600S2 -
XMT 900/6002 —
XMT aw/2w-

OFF (DOWN)

OFF (DOWN)

ALL SWITCHES OUT

ouT .
60052 a
6000 ‘
2w

Fig. 2-3 — Test Oscillator Adjustment Setup

325TA01/03

TEST
ouT RCV  XMT 1kHz

ol 1

TNMS

CROSSTALK OFF (DOWN)

S DISTORTION ON (UP)
(ON 325TA03 TEST & ALIGN

/\/ SWITCH TO DIST)

TEST
OSCILLATOR

Fig. 2-4 — External Oscillator Test
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20 Ve
TEST AND ALIGNMENT PANEL 325TA01/03
TEST MATE CHANNEL UNITS
OUT RCV  XMT 1KHzIN IN SHIFTED LOOP MODE
O I O XMT RCV
1 9
2 10
3 Il
$ 4 12
TIP O ) 13
o v T
XMT[J JADJUST 8 16
CHANNEL
UNIT NO. 1 TEST 9 17
OSCILLATOR ’ 10 18
11 19
ol 12 20
*TIP
N > /(\ 13 21
v & 14 22
*RING O 15 23
16 24
CHANNEL
UNITNO.3 TRANSMISSION 17 1
AND NOISE 18 2
MEASURING SET
19 3
20 4
*Make connections to TIP 1 and RING 1 21 5
jacks on 4-wire channel units. 22 6
23 7
24 8

Fig. 2-5 — RCV and XMT Gain Adjustments Hookup
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4. LOOP CHANNEL IDLE CHANNEL
NOISE TEST

4.01

The following procedure will test for the idle
channel noise performance of all channels in

LYNCH

COMMUNICATION

SYSTEMS

(c) Set the TNMS for 600 ohms terminated noise
measurements through C-message weighting

filters.

the channel bank. The proper alignment of the terminal
must have been accomplished first.

(d) Set the RCV impedance switch on the test
panel to match the connected channel.

(e) Terminate the transmitting channe! with a cor-
rect terminating impedance for that channel.

(@ Ensure all channels have their busy switches

latched, the 325AP01A is in LOOP condition,

the DSG is off, and the SHIFT is on.

(b) Connect the equipment as shown in Fig. 2-6.

The TEST/ALIGN switch must be set to the
NOISE position.

()  The noise level measured must not exceed the
specifications given in Table 2-1.

(9) Repeat steps (d) through (f) for all remaining
channels.

(h) Disconnect channel connections.

TABLE 2-1

B325 PERFORMANCE TEST LIMITS

CHANNEL
UNIT
TYPE*

IDLE
NOISE

DISTORTION

CROSSTALK

0dB

10 dB 20 dB

30 dB

2-Wire Units

325DP01
325DP02
325EM02
325EM03
325FX01
325FX02

19.7 dBrnCO

46 dBrnCO

36 dBrnCO | 26 dBrnCO

16 dBrnCO

18.4 dBrnCO

14.4 dBrnCO

4-Wire Units

325EMO01
325VFO1

287 dBrnCO

55 dBrnCO

45 dBrnCO | 35 dBrnCO

25 dBrnCO

27.4 dBrnCO

23.4 dBrnCO

* Refers to receive channel unit (connected to RCV jack on test and alignment unit).

Note:

(1) If 2-wire units are aligned for receive levels other than -2 TLP, the noise reading shown above must be corrected. For
example, a -3 channel must meet noise levels 1 dB lower than shown in this table.

(2) Values listed in this table are corrected for insertion loss in tests and alignment unit.

h—8
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TEST AND ALIGNMENT PANEL 325TA01/03
MATE CHANNEL UNITS
TEST IN SHIFTED LOOP MODE
ouT RCV XMT 1KHz IN
O O O XMT RCV
I 9
2 10
: 3 11
. ?{ 4 12
5 13
*TIP
/F\'\ O 6 14
7 15
NO *RING 8 16
CHANNEL UNIT 9 17
TRANSMISSION UNDER TEST 10 18
AND NOISE *Make connections to TIP 1 and 11 19
MEASURING SET  RiNG 1 on 4-wire channel units. 12 5
13 21
14 22
15 23
600 16 24
0
W2 Lot 17 |
18 2
e—‘o RING 1(9) i
22ufF 3
2.WIRE 21 3
MATE XMT 22 6
CHANNEL 23 7
UNIT 24 8
TERMINATED

Fig. 2-6 — Idie Channel Noise Test Hookup
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5. LOOPED CHANNEL DISTORTION TEST

5.01 In the following procedure each channel is

checked for distortion by transmitting a 1-kHz
test tone through the transmit and receive circuitry, then
filtering out that tone. The remaining noise (quantizing
noise) is the distortion caused by the A/D and D/A
process.

(@ Ensure the 325AP01A is in LOOP condition, the
DSG is off, the SHIFT is on, and all channel
busy switches are latched.

(b) Set up the equipment as shown in Fig. 2-7.

Move the TEST/ALIGN switch on the test panel
to DIST. The TNMS must be 600-ohm terminated with
C-message weighting.

(¢) The XMT and RCV impedance switch must

always match the channeis connected to them.
All attenuator switches must be off (down).

1—10 )
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(d) The noise measured must be less than the
specification in the 0-dB column in Table 2-1.

(e) Turn on the 10-dB attenuator switch. The noise
measured must not exceed the specification in
the 10-dB column in Table 2-1.

()  Turn off the 10-dB switch and turn on the 20-dB
switch. The noise measured must not exceed
the specification in the 20-dB column in Table 2-1.

(9) Turn off the 20-dB attenuator and turn on the

30-dB attenuator. The noise measured must not
exceed the specification in the 30-dB column in Table
2-1.

(h) Repeat steps (c) through (g) for all remaining
channels.

()  Disconnect the channels from the test panel.
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TEST AND ALIGNMENT PANEL 325TA01/03
: MATE CHANNEL UNITS
TEST IN SHIFTED LOOP MODE
ouT RCV XMT  1KHz IN
) XMT RCV
1 9
2 10
3 1
4 12
5 13
x> /'1/ 6 14
7 15
TRANSMISSION g ”
MEASURING SET OSCILLATOR 9 17
10 18
11 19
12 2
. 13 21
TP G Y—O TIP 1 -
CHANNEL | + J B CHANNEL 1> 2
UNIT NO. 9 RING RING 1 yniTNO. 1 16 24
17 I
18 2
*Make connections to TIP 1 and 19 3
RING 1 on 4-wire channel units, 20 4
21 5
22 6
23 7
24 8

Fig. 2-7 — Looped Distortion Test Hookup
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6. LOOPED CHANNEL INTERCHANNEL
CROSSTALK TEST

6.01 The following procedure tests all channels for

interchannel crosstalk. This test is a bit ridicu-
lous on a channel bank looped back on itself. The
results on a properly aligned terminal are usually zero,
but the “powers that be” say test... so, test. If you don't,
| won't tell anybody.

6.02 In measuring crosstalk, a tone must be re-

ceived on the channel adjacent to one being
measured. This would be considered interfering chan-
nel one while a tone received two channels away will be
considered interfering channel two.

(a) Ensurethe bank is still in LOOP, the DSG oft, the
SHIFT on, and all channel busy switches are
latched.

(b) Set up the equipment as shown in Fig. 2-8. The
TEST/ALIGN switch must be in the XTLK posi-
tion and all attenuator switches off.

(c) Set the TNMS for 600 ohms terminated
measurements through C-message weighting
filters.

(d) The XMT and RCV impedance switches on the
test panel must always match the channels
connected.

(e) Terminate the relating channels shown in col-
umn 4.

() The crosstalk measured must not exceed the
column | specification.

(@) Move the transmit tone back one channel (col-
umn 3) and terminate the channels shown in
column 5.

(h) The measurement must not exceed the
specification given for interfering channel 1.

() Repeat steps (d) through (h) for all remaining
channels.

() Testing is complete. Disconnect entire setup.

(k) Release the loop and all channel busy switches.
LUNCH.

H—12 ¥
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7. PERIODIC CHANNEL TEST AND ALIGNMENT

7.01  Once a channel bank is placed in service, it

would be undesirable to loop the bank, taking
all 24 channels out of service just to test or adjust one
channel. With the aid of the features in the 325TA03 test
and alignment panel, one channel can be tested and
aligned independently of the other channels in the
system and independently of help from the opposite ter-
minal end.

7.02 If a channel is replaced, the new channel gain

adjustments can be set using a tone end-to-
end, assuming the far-end channel is correctly adjusted
and there is someone there to assist. Otherwise, the
325TA03 will provide a digital generator to supply a test

" tone for receive gain adjustment and a D/A converter to

decode a transmitted test tone for adjusting the transmit
gain.

7.03  Adjustments are achieved through selecting the

desired channel with the CHAN/SEL switches
on the 325TAQ3 test panel. By holding down the receive
milliwatt (RCV MW) button, a digital 0-dB tone is sent to
the receive side of the channel where the RCV gain ad-
justment can be made, resulting in a correct output
level. The XMT gain is adjusted to be transmitting a cor-
rect level test tone on the selected channel and having
the test panel decode the tone as the far-end channel
bank would. A correctly adjusted channel will result in
a 0-dBm level measured at the TEST OUT jack on the
test panel.

7.04 The right side of the TEST/ALIGN switch on the

325TA03 indicates a SEL A, SEL B and CAL
settings. The first part of the procedure will be to
calibrate the D/A converter in the test panel using the
CAL position. The SEL A and SEL B positions are used
for digroup selections. A D3, 24-channel system will
always use SEL A. A D4 channel bank will use SEL A
for digroup one, channels 1 through 24, and SEL B for
digroup two, channels 24 through 48.

7.05 Calibrate the 325TA03 D/A converter as follows:

(a) Set the TNMS for 600-ohm terminated level
measurement and connect it to the TEST OUT
jack on the test panel.

(b) Position the TEST/ALIGN switch to CAL. The

warning light will flash to warn of possible
service interruption to the channel selected on
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the select switches. Select a channel, 1 to 24, to be
tested. 00 is not acceptable.

() Adjust the 325TA03 CAL adjustment for a
0-dBm measurement.

8. CHANNEL TRANSMIT GAIN ADJUSTMENT

8.01 Use the following procedure to adjust a chan-

nel unit's transmit gain. The calibration pro-
cedure must have been done first as well as the test
panel gain adjust found in paragraph 2.01 (a) through
(d). During the procedure, any traffic on the channel be-
ing adjusted will be cut off.

(a) Connect the TNMS to the TEST OUT jack on
the test panel, 600 chms terminated. Refer to
Fig. 29.

(b) Adijust a test oscillator for 600 ohms, 1 kHz, 0

dBm and connect it to the 1-kHz IN jack. Select
the correct channel input level with the 2W/4W switch
on the test panel.

Note: Any nonstandard special service level can
be used at this point. Consult the channel unit
strapping options if required.

(c) With the CHAN SEL switches select the

number for the channel for testing. Push and
latch the busy switch on that channel.

ll—14 ¥
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(d) Patch the XMT jack on the test panel to the tip

and ring of the channel, selecting the correct
impedance for the channel with the switch next to the
XMT jack.

(e) Adijust the channel XMT gain adjust for a
0-dBm level indication.

9. CHANNEL RECEIVE GAIN ADJUSTMENT

9.01 Use the following procedure to correctly adjust

the channel’s receive gain. The transmit gain
adjustment does not need to be done first. Any traffic on
the channel will be cut off during this procedure. Refer
to Fig. 2-10.

(a) Push and latch the busy switch on the channel
to be adjusted.

(b) With CHAN SEL switches select the channel
number.

() Connect a TNMS, terminated to the channel's
impedance, to the tip and ring, Tip1 Ring1 for
4-wire channel test points.

(d) Depress and hold the RCV MW switch and ad-
just the channel's RCV gain for the desired out-
put level.

(e) Disconnect the test setup. Release the chan-
nel's busy switch.
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/

“TEST AND ALIGNMENT PANEL 325TA03

TEST i
OUT  RCV  XMT 1KHzIN
| \
R CROSSTALK- OFF (DOWN)
DISTORTION- OFF (DOWN)
ATTENUATION— ALL SWITCHES OUT
2TLP— ouT
RCV 900/600S2- N/A
TRANSMISSION XMT 900/600S2- AS APPLICABLE
AND NOISE XMT 4W/2W~ 2w
MEASURING SET TEST
OSCILLATOR
TIPO- /
RING O ‘ |
xmT ] | aosusT

XMT Gain Adjust Test Hookup

Fig. 2-9 — Periodic Channeli Transmit Gain Adjustment ’

/R\ O TP
NO *RING
O rev ADJUST
TRANSMISSION CHANNEL
AND NOISE UNIT 1-24

. MEASURING SET

*Make connections to TIP-1 and RING-1
jacks on 4-wire channel units.

Fig. 2-10 — Periodic Channel Receive Gain Adjustment‘
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1. GENERAL
1.01 A span line is defined as a repeatered line that
begins and ends with a span terminating unit
(office repeater) and requires two cable pairs (XMT and
RCV). The total cross section of span lines between the
end office repeaters is called a span.

1.02 At the equipment or terminal point of connec-
tion to a span terminating unit, the signal levels
are at a standard 0-dB, T1 signal level (6 volts peak-to-
peak; 3 volts peak-to-base) and therefore may be con-
nected to any T1 service port. All span lines in a given
span are electrically identical and are therefore inter-
changeable. Span lines may be connected in tandem to
an approximate span limit of 200 miles before timing er-
rors (phase jitter) become intolerable in overall system
performance.

1.03 Aspanlineis a simple three-component system
consisting of a span terminating unit at each
end (303STxx), a number of line repeater units
(303RUxx) spaced periodically in the line, and the inter-
connecting cable.

-1
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1.04 The span terminating unit (office repeater) is the

interface unit between the office terminal equip-
ment and the outside plant. The units provide all the re-
quired electronics to pass receive and transmit signals.
Bantam jacks are provided for signal testing/patching of
both the terminal equipment and the span equipment.
Fault interrogation capabilities are provided at the out-
put of the regenerator, and a means of providing power
to the unit itself and to the span line are provided. The
span line will be discussed, first with respect to the T1
signal, then to powering scheme.

2. SPAN LAYOUT
2.01 The equipment spacing between the terminal

device and the span terminating unit is not
critical to the 303ST, but is to the terminal device. Refer

LYNCH
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to Fig. 3-1. Generally, the maximum separation is 150
feet before the received signal at the terminal is too low.
Lynch offers an option with its span terminating units
that allows separation up to 820 feet. Shielded cable is
recommended (Belden 8450); ground only one end to
prevent ground loops.

2.02 In the transmit direction the input signal from

the terminal is normally at the 0-dB T1 level so
there is no regeneration electronics required in this
direction. The signal is connected to the unit, passes
through XMT OUT, XMT IN, and XMT MON jacks,
through a balancing, power simplexing transformer, on
to the transmit cable pair. As a general engineering
specification, the first span section out of an office is
designed to 23 dB of loss at 772 kHz; subsequent sec-

- tions are designed to 32 dB. The near-end sections are

LINE REPEATERS

TERM
EQUIP!
SPAN
TERM'

L
D%
\
/7

\/ \/Q_
7\

NV
AV

/

150 FEET'
MAXIMUM:
e i

23 d8 32dB
772 kHz I 772 kHz |
e ——— o

Fig. 3-1 — Span Equipment Layout
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kept 9 dB shorter to maintain an adequate signal-to-
noise ratio at the input to the repeaters (field and office),
to prevent impulse noise from creating errors in the
transmission signal. If, in a bipolar signal, all puises are
present in the bit stream, the bit rate would be 1.544
Mb/s. The effective frequency becomes 772 kHz. As the
frequency is never higher, this is then worst-case fre-
quency for loss and is used for cable section loss
calculations.

2.03 Because of the attenuation to the receive signal

in the end section, a regenerator is required in
the receive side of the span terminating unit to provide
the terminal with the normal T1 signal level. The signal
is regenerated, coupled through a transformer to the
RCV MON test jack. After passing through the RCV
OUT and the RCV IN test jacks, the signal is connected
to the terminal device.

3. REPEATERS

3.01 The output of a repeater is shown in Fig. 3-2,

detail C. After passing through a nominal length
of cable, the bipolar signal is both attenuated and
distorted due to the cable's electrical characteristics. An
approximate repeater input waveform is shown in Fig.
3-2, detail B. With the exception of their input level
ranges, the regenerator in the 303ST (0 to 27 dB) and
the two (side 1 and side 2) in the 303RU (6 to 36 dB)
units are identical.

3.02 The distorted and attenuated signal from the

cable section is coupled through surge protec-
tion resistors (5.6 ohms) and transformer T1 to the input
stage of the repeater. The signal is amplified, regulated
and shaped by the equalizer and preamplifier circuitry.
It is then fed to the clock extraction and threshold detec-
tor circuitry.

3.03 The clock extraction circuit is a high Q

resonator, tuned to 1.544 MHz. The resonator
provides a continuous timing signal, even though the in-
put signal may have missing pulses, at the exact bit rate
of the incoming signal.

3.04 The threshold detector consists of two set/reset

flip-flops. One flip-flop provides the drive signal
for the positive side of the balanced regenerator; the
other flip-flop provides the drive for the negative side.

3.05 When an incoming signal goes over the
threshold, represented by the dashed lines in

APRIL 1987 3
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Fig. 3-2, detail A, in either the positive or negative direc-
tion, the threshold detector will output a pulse of that
same polarity with all noise removed. The balanced
regenerator will then drive the transmit cable pair with
a like polarity pulse.

4. REPEATER OPTIONS

4.01  Notice in Fig. 3-3 the additional winding on the

repeater output transformer T2. This winding is
associated with the fault interrogation system. These
outputs (pins 2 and 7) must be grounded if not property
terminated with a fault filter to prevent errors in the out-
put PCM signal. in the 303RU repeater units, two fault
windings may be optionally strapped combined or
separated. This function will be discussed under fault

" interrogation.

4.02 The 303RU line of repeaters has strapping op-

tions for various cabling configurations (options
A, B, C), powering functions (options loop or through),
and fault interrogation (options combined or separated).
The 303RUO1B/02B repeaters have all three of these
options strap selectable. The 303RU38A/39A repeaters
have the power and fault options, but are wired for cabl-
ing option A. The 303RU38B/39B and 303RU38C/39C
repeaters have cabling options B and C, respectively.

403 The 303RUO1B and 303RU38 types of

repeaters are considered unprotected repeat-
ers in that the receive and transmit leads to the units do
not have the 5.6-ohm resistors present in the 303RU02B
and 303RU39 units. These resistors are designed to ex-
plode open in a high current surge condition, opening
the line to protect repeater electronics.

5. CABLING OPTIONS

5.01 A repeatered span line can be designed with

both directions of transmission in the same
cable sheath (one cable), or with the two directions in
different cables or using one cable with an electrostatic
screen between transmit and receive directions (T or D
screen). With the options available in the repeater as
well as in the repeater housing (303RH), there are
several possible configurations. In the following discus-
sion, refer to Figs. 3-4 and 3-5.

5.02 Although there are five different configurations

shown in Fig. 3-5, only the installation options A
and D will be discussed since these are the most com-
mon. Pin assignments for the 303RU for the two
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SIDE20PTIONBORC
1"

_3DJE .
é_ WINDING

Fig. 3-4 — 303RU Pin Allocation

common options are given in Fig. 3-4. Notice that the
only difference is the reversing of input and output pins
for side two.

5.03 The option A installation uses an option A

repeater and a repeater housing factory wired
for option A. In this configuration stub 2 of the housing
is designated the receive stub. All receive level signals
will be wired in this stub to help prevent cross coupling
of the receive and transmit signals (near-end crosstalk).
The option A repeater is designated a bidirectional
repeater, meaning the two sides of the unit face in op-
posite electrical directions. The housing wiring routes
the signals to the correct repeater pins.

5.04 The problem with this type of installation is that

the two cable stubs, when spliced to the span
cable, must be split to splice in both directions. This
creates a splicing nightmare for the craftsperson in the
field. Most often a new customer not familiar with Lynch
housings will splice stub to cable, pair for pair, and will
end up with side two of the repeaters reverse wired.
Then all the splices need to be respliced.

5.05 Inthe option D installation, the housing is wired

for option C. Side two of the repeaters has been
reverse wired, causing stub 2 to be electrically facing
toward office A with the receive and transmit leads in
that one stub. Stub 1 faces toward office B and carries
all its receive and transmit leads.

6. REPEATER HOUSING INSTALLATION
OPTIONS

6.01 High-current surge protection is designed into
the line repeaters. High-voltage protection is an
option which must be provided in each housing by the

b
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. customer. On each repeater receptacle a printed circuit

board (7A3616-1) is press applied to the pins of the
receptacle. Each pc board will mount four gas tubes
(P/N 5920-0036). (The 7A4103 provides both the pc
board and four gas tubes.) Shown in Fig. 3-6, the hous-
ing also provides mounting space for a loading panel.
Fault interrogation and order-wire circuits are normally
wired through a repeatered span line. These circuits are
VF circuits and must be common-mode loaded to
equalize the frequency response of the cable. The
loading panel (7A4116) will optionally mount gas tube
protection, two load coils for the order-wire and fault
pairs, and two dc blocking capacitors for the order wire.
The dc blocking is used midspan to isolate the two end
offices so dial tone is not supplied from both ends of the
span. ‘

6.02 Common-mode loading is normally required on

all voice frequency (VF) circuits along a span
line. Because of the frequency response, mainly due to
capacitance, of distribution cable, some form of
equalization is required for long lines. Load coils are
commonly available in two sizes, D66 (66 mH) and H88
(88 mH). The D66 load coils are used at 4500-foot inter-
vals and the H88 at 6000-foot intervals. The loading
panel in a repeater housing may mount a D66 (7A4117)
or an H88 (7A4118) load caoil for either or both the order-
wire and fault interrogation pairs. In the housings, the
spare wire pairs in the cable stubs are used for these
circuits.

6.03 Three repeater line test units are available. The

303LAO01 is a looparound extender board for an
A-option repeater and the 303LA02 is for B-option
repeaters. When the repeater is extended from the
housing in a 303LA unit, it will loop the received signals
through the repeater facing back to the originating of-
fice without interrupting the powering scheme.
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Fig. 3-6 — 7A4116 Order-Wire and Fault Pair Loading Panel
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6.04 The 303CA01 is a cable access unit which,

when inserted in a repeater slot, will extend the
pins used by the repeater to test points on the leading
edge of the board for cable testing. The 303CT01 cut-
through card may be inserted in a repeater slot in one
of two directions. One direction will ground all pins used
in that position. The other direction provides continuity
on the receive and transmit pairs in both directions for
that repeater slot.

7. SPAN LINE POWERING

7.01  Span lines are powered through simplex or

series powering. The dc operating voltages for
the span terminating and line repeaters are superim-
posed on the transmission pairs. Each repeater will
alternately remove and reinsert the power on the line for
self-powering purposes.

7.02 The traditional mode for powering is shown in

Fig. 3-7. Typically, a power converter was used
to convert office battery potentials to potentials used on
the span, typically plus and minus 130 Vdc. Each span
line was fed power through a current regulator which
supplied a fixed current to the line (50 to 110 mA). An

LYNCH
COMMUNICATION
SYSTEMS

office repeater or send-receive unit then interfaced to
the line to route power toward the field.

7.03 The simplex power is applied to the center tap
of the transmit output and receive input trans-
formers as shown in Fig. 3-8. Simplex current flow is op-
posite in direction to signal flow with respect to the
powering office. Negative voltages are imposed on the
receive pair and positive on the transmit pairs.

7.04 As shown in Fig. 3-8, a 303ST11 supplies

regulated operating voltages for the span line.
The negative voltage is fed through a current regulator
and a zener diode to the receive transformer to the

_ receive span line pair. The voltage drop across the

zener diode will provide the operation voltage for the
303ST receive repeater.

7.05 To determine current flow a voltage measure-

ment is taken across one or both of the two ten-
ohm resistors that are in series with the current toop.
Each tenth of a volt measured represents 10 milliamps:
6 mA = 06 Vdc.

OFFICE
REPEATER
-48 V
| XMT:
+130
-130 3 g RCV
+130
N\ —
- POWER
POWER | DISTRIBUTION |
CONVERTER |
REG.
REGULATED -VDC
CURRENT
REGULATION

Fig. 3-7 — Traditional Span Powering Block Diagram
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i(:, . ‘i T ke
T — == - "y >
—~ - LS
4» ’ 7 7 .ﬂ"“h‘:r ~
' 10 OHM “
. 07V N 5.6 OHMS
v —AAANA—— XMT
— ‘ PAIR
5.6 OHMS TOSPAN
P%PV?SR 300 Vdc .
CURR MAX
< | CONVERTER ’g/ ADJ OUTPUT 5.6 OHMS
——=- RCV
PAIR
RECEIVE 5.6 OHMS FROM SPAN
REGENERATOR , —ANAA——
- POWER =
. 10 OHMS
82v 0.7V
>z |0 M
[ON,

Fig. 3-8 — 303ST1113 14/15 Span Powering Block Diagram

7.06  Ateach repeater, the same input and output cir-

cuits are encountered. The 303RU repeaters
have two regenerators in each unit. Most commonly,
side one of the repeater will be in the A to B office
transmit direction, side two in the B to A direction. The
operating power for the unit is tapped off at the input to
side one and either passed through toward the next
repeater site in the line or looped back toward the sup-
plying office.

7.07 In the through powering configuration of Fig.

3-9, the negative voltage arrives at the B to A
transmit pair. Remember that current flow is opposite to
signal flow. As the receive regenerators are powered
from the repeater side 1 RCV transformer, the side 2
power is simply passed through to the B to A receive
pair to be sent to the next repeater in the span line.
When the power arrives at office B, it is routed through
a zener diode to power that office repeater and is
looped back onto side one to return to the supplying
office.

7.08 Normally the regenerator of the 303ST10 is

powered as part of the span powering loop and
R31 must be shorted out. R31 is installed in the unit to
limit current when the repeater is to be locally powered.
Other 303ST units will also provide power looping with
other optional features.

APRIL 1967 ¥
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709 The power being returned to office A on side
one of the repeater string is tapped oft at the
transmit output of side one. After flowing through the
zener diode network which supplies operating voltages
to both repeaters, the power is routed to the input
transformer for side one and sent toward office A.

7.10  With the simplex configuration of Fig. 3-9, the

300-Vdc supply in the power converter of the
303ST unit is capable of powering approximately 16 line
repeaters and the 303ST10 at the far end. If the span is
beyond the capabilities of this configuration, a powering
303ST is used at both ends with a loop repeater in the
middle of the span line as shown in Fig. 3-10. (See Table
3-1)

8. COMPONENT DESCRIPTIONS

8.01  All Lynch 303ST span terminating units provide

passive transmit circuitry and a regenerator in
the receive direction. All units have transmit/receive IN,
OUT, MONITOR and LOOP CURRENT test jacks. Op-
tionally, the unit may also provide a pulse/error detector,
receive looparound, extended temperature range and
transmit padding and receive equalization. Fig. 3-11,
303ST18A Span Terminating Unit Block Diagram, is an
example of a span terminating unit equipped with
several of these options. Table 3-2 shows a listing of all
303ST units and their capabilities.
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TABLE 3-1

TRANSMISSION CABLE CHARACTERISTICS

LOSS TEMP. BURIED (100° F) AERIAL (140° F)
WIRE COEFFICIENT RESISTANCE
GAUGE 55¢ F @ 10°F ohms/kit. SECTION | LENGTH | SECTION | LENGTH
dB/kft. dB/kt. LOSS FEET LOSS FEET
19 2.94 .036 8.5 32.7 11,120 31.3 10,610
22 3.99 .047 17 32.8 8,220 31.4 7.870
24 4.92 .060 27 32.7 6,640 313 6,360
26 " 6.65 .082 43 32.7 4,910 31.2 4,690
2057108
(e e e —rne
I 5\ FAULY LocATE
E 10 OFFICE
| FAULT FILTER
ok Mm%
1 Acv out
uo.'.'?,’.’:[ JET i ;“g REGENERATOR i i e V@D EQuaLizen To ChanweL
) T Lu“ our l“-‘ 150 450 FT .!.'_‘ “
f_<" / XK —— e 450028 FT
Loop
ll:léslﬂll’ :Q]
n PULSES P
: | JUMPER oéTECTon ~ : wg
ALARMOUT ! 3 }—e1Ft1 114 A ] Las.
-48VOCIN] 1 _L\/T[ v y ﬁ ALARM
EAROAS Y T EARORS . L
oureur | ' ~ i A -+ 10
ext. oo f 15 > 1 /g OETECTOR :B 4 “I 1 aiamw
a— ‘
" 't‘::uotr' | oce L Niar
onol| :}—‘_L DETECTOR
oloer L% rL wooRts
n tseconost D 210) 8 RELAY w00
' JIMPER o— x *—JWT wi___ |,
A1 T SELECTABLE H i i KMT IN
XMT oU 9
wan|[ [ A I ORIV || st
248, 348, ‘ e d 20
’\L ————————————— 1548, u_n ________________ ] A

Fig. 3-11 — 303ST18A Span Terminating Unit Block Diagram
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TABLE 3-2
B303 SPAN TERMINATING UNIT FEATURES
RPTR SPAN SPAN
awee | T v | soee e | M
‘QQ »3 oy o)
NS v / S
E/58/ 2 o/ s fos s [/ 6 B
£/ 8/ &/ ST/ fod) & ) & [8/8) S0 [SHE
E/&/&/&/) /8 & ¢ /O/5/) =& KRS
$/5/&/S s /o)s /8S §F /8 /8/8/) & o/
o/ Q & /N S/ /P </ ~ @ %/ % < /7
303ST10 X | X 50 X X|{X]5
303ST10A XX 50 X X{x|sn
303ST1 X | X X X 500 X X 60-80 | X 1
3035712 X X X | 500 X X | 75140 | X 6
303ST13 X | X X X 500 X X 6080 | X | X |1
3035714 XX | X X X 500 X X 60-80 | X 1
303ST15 X | X[ X |X]X X 500 X X 60-80 | X 1
303ST16 X X X 50 X X | X123
303ST16A X X X 50 X X|xXx]23mn
303ST17A X1 X X 50 X X| X234
303ST17B XX X 50 X X|X}234Mn
303ST18 XXX X 50 X X|X|234
303ST18A XXX X 135 | N/A X |1 X|13478
3035121 X | X X | X 500 X X 60-80 | X 1.5
303ST24 X | X | X X | X 500 X X 60-80 | X 1.5
303ST25/25A | X | X [ X | X X | X 500 X X 60-80 | X 1.5
3038127 X XX 50 X X|X]2345
303ST34 X | X |X X X 500 X X 60-100 | X 5
303WE31 X X X 500 X | X910
303WE32 X X | X |10 13
303WE33 X | X X X 500 X X | X |10 12, 13
Note 1: Input fused at 1 A
Note 2: Input current is for error detector and/or looparound. Input fused at 1/4 A.
Note 3: Field strappable for two-cable operation; factory shipped strapped for one-cable operation.
Note 4: Strappable for 1-, 2-, 4- or 8-second loop initiation delay.
Note 5: Has conformal coating.
Note 6: Current adjustment range depends on span voltages applied. Input fused at 1/2 A.
Note 7: Office-powered looped end-office applications only.
Note 8: Alarm relay contact connections and ALARM LED.
Note 9: Input fused at 05 A. Span current is 60 mA or 140 mA.
Note 10: Replacements for AT&T model 231 series units; install in AT&T—T 220 ORB type mechanics or Lynch
303MA30/303MA31/303MA32 mounting assemblies.
Note 71: Has switch-selectable XMT artificial line and RCV cable equalizer circuits.
Note 12: Has switch-selectable RCV OUT voltage (3 V or & V), XMT artificial line and span powering voltage
(£130 V or -130 V).
Note 13: Repeater voltage drop is 106 V @ 60 mA.
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303ST10 OFFICE REPEATER
8.02 The 303ST10 office repeater, shown in Fig.
3-12, does not provide any of the 303ST op-
tions. The 303ST10 is envisioned for use in two
applications:

(a) Inlooping offices, where it is powered from the
simplex loop where power has been supplied
from the distant office or from the local office battery.

(b) In powering office, where user supplies exter-
nal simplex current regulation and external

span powering voltages.
8.03 The 303ST10 office repeater is supplied from
the factory with a 500-ohm, 5-watt, current-

SECTION i
T-CARRIER TRAINING MANUAL
B303 SPAN LINE EQUIPMENT

limiting resistor installed in the RPTR input power line.
This resistor (R31) limits current to approximately 78 mA
when the unit is connected to -48-Vdc office supply.
When the unit is powered from the simplex loop, R31
should be bypass strapped.

303ST11 OFFICE REPEATER

8.04 A block diagram of the span power converter
is provided in Fig. 3-12. Once R44 is adjusted
for

the desired loop current in the range of 60 mA to 80
mA, the pulse wide modulator and switching transistors
will provide only the required voltage to operate the
span line at the current selected. Excess voltages are
not generated.

_______ 3035710
e e e
én‘A +RPTR | « > l_\
o FAULT LOCATE
D¢ 82 voLr " 10 OFFICE
SOURCE FAULT
‘T T s E FILTER
45 -RPIR | VA 1
/31 - RCV _
.o, fovw ) ! REGENERATOR ! ! " pevout 14id.
_  FROM SPAN- ' N/ < > |- TOCHANNEL -
cod N v ~> | BANK
| WA > ‘ MoN out N | 12 | ]
LOOP CURR L - -
Ny REV Y3 ’
V| ¢ WA ___x_'"_—-
w AAA [} { 9 i
WA XMT IN Ny
X1 OuT_ + ‘ 3 l l é L AVAGX - FROM cumns({-
i : BANK
x WA MON IN OUT 20
LOOP CURR L e J
wo sy s -~
N e e 2 -
Note 1: For looped simplex current end-office installation with 303ST10/10A powered from span, externally jumper connector pins F-K and
T-8. Strap A to B to shunt circuit board mounted resistor R31.
Note 2;: For office powering installation externally jumper connector pins K-F. Apply current regulated source to connector pins 8 (-) and T
(+).
Note 3: For end-office installation where 303ST10/10A receive regenerator only is powered locally, externally jumper connector pins F-T.

Apply ~48 Vdc to connector pins K (+) and 8 (-). R31 limits current to approximately 78 mA.

Fig. 3-12 — 303ST10 Span Terminating Unit Block Diagram |

X
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st |
I VWA » o) FAULT LOCATE
| 8.2VOLT T0 OFFICE
| 1 3 SOURCE FAULT
I 532: FILTER
| RCV —
~— T -- Rev
S " VWA RECEIVE > " | "
REGENERATOR 1 P RCV OUT
FROM SPAN 1 \/ < > TO CHANNEL
" - BANK
’ - - MON OUT IN 2
ALARM OUT 3 . L=
l. A -v ouT
~48 Vdc IN [} SPAN
‘e POWER
Gno—{ 1 Lo0P CONVERTER |V OUT
z CURR
W ANT 2 L_y&_-l
T T ., CURR ADJ
L T
w VWA -4 1 :- | 9
~— XMT IN
XMT 0UT | " N/ < 21 FROM CHANNEL
T0 SPAN + %Hg I ~ BANK
y «x — MON IN OUT 20
Ny m
b e e e e e e e e e e e e e — = —— —— -
Fig. 3-13 — 303ST11 Span Terminating Unit Block Diagram
i
. S50
< 3 n L13Y
RECEIVE
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=25
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C <
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Fig. 3-14 — Span Power Converter Block Diagram
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1. GENERAL

1.01  The purpose of fault interrogation is to allow a

craftsperson to locate a bad repeater while test-
ing in the central office rather than driving up and down
a span, spending hours finding a problem that could
have been found in minutes.

102 There are definite limitations to a fault interroga-

tion system. Three aspects will be stressed here
to maximize the capabilities of the system. First, you
must be familiar with the procedure for testing. Merely

~ reading the instructions on the lid of the test set may just

as often lead you astray as lead you to the right repeater
location. Second, knowledge that your system works
and how it is installed is obviously a requirement. Third,
record-keeping is very important. The more you know
about how the span worked when it worked, the easier
it will be to find the fault. It is also possible with good
fault interrogation records to find repeaters that are go-
ing bad before they become service affecting. Then you
can replace the bad one when you want to, rather than
on Friday at 5 p.m.

1.03 There are three or four different ways to utilize

an interrogation system, depending on the
number of fault pairs available, how many repeater sites
on a span are to be tested, and whether active or
passive filters are used. In this section we will only
discuss active, dual/bidirectional interrogation systems.
A majority of spans are done this way. For more informa-
tion on the others, refer to the technical manuals listed
in the contents section of this manual.

2. FAULT INTERROGATION SYSTEM OPERATION

2.01 Each repeater on a span line has a fault inter-

rogation output. Whether it is an office repeater
or either of the two sides of a field repeater, each has its
own output. Those outputs are wired to the inputs of the
tault filter. There are two inputs to a filter for separation
of the outputs of a field repeater. A span terminating unit
has a repeater only on the receive side and therefore
utilizes only half of a filter. The output of the fault filter is
bridged onto the fault interrogation test pair. The fault
test pair is terminated in the central office in the fault test
panel.

IV—1
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2.02 Fig. 4-1 shows these aspects of a dual inter-
rogation system. Each repeater along a span
line provides an output to the fault filter mounted in the
repeater housing. Each repeater housing has a different
fault filter option determined by a letter option A through
M, not including | “ ‘cause you cannot tell the difference
between | and 1" (Of course, if you cannot tell the dif-
ference, how could you have read that last sentence
correctly?) Every repeater on the span can be uniquely
identified one from the other by side, one or two, and
location, A through M, not including | because you can-
not tell the difference between | and 1.

To locate a fault on the span, a test signal,
generated in a fault interrogation test set, is
connected to the TRANSMIT IN jack of the office
repeater and transmitted down the span line. At each
repeater site, assuming a good repeater, the signal is
regenerated and passed down the line to the next
repeater. Each repeater also feeds a copy of the signal
to the fault filter. The test set generates 12 different
codes labeled A through M, not including | because
you cannot tell the difference between | and 1. Same
problem.

2.03

2.04 |f the code sent matches the filter option, the

filter will have an output to the fault test pair. The

MANNED OFFICE
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signal is returned to the CO where it is accessed at the
fault test panel in the office and connected to the inter-
rogation test set, fault line in jack. The return signal is
measured and compared to previous test levels to
determine the condition of the repeater. The test code
can also be modified to further test the repeater. The
next few paragraphs describe these signals and their
use in fault interrogation. Understanding this is by no
means required to perform the interrogation procedure.
2.05 In review, the signal transmitted by a channel
bank was converted to the bipolar format to
divide the effective frequency of the signal from 1.544
MHz to 772 kHz. This allowed the repeaters to be
spaced farther apart because the loss to the PCM signal

" increases with distance or frequency. The other result in

converting to bipolar is of importance to fauit
interrogation.

2.06 When the bipolar signal is generated from a
unipolar one, the circuitry is designed so that a
positive pulse is created with exactly the same
amplitude as a negative pulse. As well, in the converting
process, every pulse is always of opposite polarity to the
one before and the one after it. The criterion is to keep

UNMANNED OFFICE

OFFICE OFFICE
REPEATER REPEATER
B302 APS 3 B302 APS
e ‘ > ) 3
REMOTE REMOTE
)(g LOOPING LOOPING Bx
LOGIC e LOGIC
& ~ 3liE
DIODE
SWITCHES
-_—— = = I SN IS “ N N _— - - =
(O ¥ B lhed OFFICE REMOTE

OFFICE REMOTE

TERMINAL

OPERATIONAL
AMPLIFIER

FILTER

B

_!

INTERROGATION ‘
I
|
I
I INTERROGATION
]

ST7Y 27 Se 7

N7 34 6374

INTERROGATION
TERMINAL

Carca .
!
l
!
|
I
|

v—‘{ (_, PAIR

,’.' N DESIGNATES DIODE SWITCH
{ CONTROLLED BY POLARITY
<=/ OF INTERROGATION PAIR

Fig. 4-1 — Basic Dual Interrogation System With Active Filters
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the average effective voltage of the PCM signal at zero
volts.

2.07 Look at the waveforms in Fig. 4-2. In a unipolar

pulse stream an average dc voltage always ex-
ists. In Fig. 4-2, detail A, a pulse at +5 is followed by a
zero period, another +5, then another zero. Therefore,
5+ 0+ 5+ 0 = 10, and 10 divided by 4 equals 2.5.
The average voltage present in this unipolar signal is
+2.5 volts.

2.08 Inthe bipolar signal of Fig. 4-2, detail B, a 3-volt

positive:.pulse is followed by a 3-volt negative
pulse. in this case, +3 added to -3 equals 0, and 0
divided by 4 equals 0. The effective voltage of one pulse
is balanced or zeroed by the following pulse of the op-
posite polarity. The average voltage present is zero. Said
in a different way, if the positive pulse was 6 volts and
the negative, 2 volts, the average would be 1 volt: 6 +
-2 = 4; 4/ 4 = 1, creating a positive offset in the wave
shape from the zero-volt base line.

2.09 The same effect can be had by adding bipolar

violations to a signal. If two positive pulses are
followed by only one negative pulse, the average
voltage will shift positive away from zero. A fault inter-
rogation code—letters A through M, not including |
because you cannot tell the difference between | and 1,
or one ... OH! ONE! | understand it nowl!l...—has a
massive amount of bipolar violations injected into the

SECTION v
T-CARRIER TRAINING MANUAL
SPAN LINE FAULT INTERROGATION

signal, creating offsets in the wave shape. The manner
in which the violations are added to the signal is con-
trolled in such a way as to cause the average voltage to
shift, first positive, then negative, inducing an ac voltage
into the bipolar waveform.

210 Check out Fig. 4-3. In the waveform shown in

Fig. 4-3, detail A, measure one, bipolar viola-
tions are injected into the signal. The effect is to cause
the reference or base line to shift positive. These errors
are injected for a specific time period, say 0.5 milli-
second. Then the errors are injected in the negative
polarity to create the same offset in the negative direc-
tion for the same period of time. If this signal is then

filtered to remove the high-frequency component, what

remains is a waveform created by the offset with a one-
millisecond period: 1000 Hertz. The amplitude of the
tone will depend on the amplitude of the offset, which
is determined by the number of bipolar violations in-
jected into the signal.

211 The fault filter is tuned to the frequency

generated by the offset. Twelve different fre-
quencies are used, as shown in Table 4-1. The letter
codes of the line filter switch on the fault interrogation
test set match those of the filter option, of course, A
through M, not including | because you cannot tell the
difference between | and 1.

- 1=4- £ .x.,:‘-\ﬁ—"— UNIPOLAR PCM

-f TRAIN

BIPOLAR PCM

TRAIN

Fig. 4-2 — Unipolar and Bipolar Waveforms
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}e———— AUDIO FREQUENCY HALF-CYCLE ———o{e———AUDIO FREQUENCY HALF-CYCLE —
FUNCTION PULSE L
s j'||'| nun “iﬁ n n_- n
. 1
— PULSE_.l\ _____
- ATTERN PRI
~ H ,d
; Mm:n"n le rgl S N R
2
ol
c MEAS ” ” e ” ” _ ” —— "
3 L — -
T
‘D QRW ” “ ” ” ” “ r ” ” r (TYPICAL)
Courtesy of Sierra Electronic Division, Lear Siegler, Inc.
Fig. 4-3 — Interrogation Test Signal Waveforms
TABLE 4-1 2.12 In comparing the three measure signals,
measure 1 will generate both the positive and
INTERROGATION FREQUENCIES negative half cycles of the audio signal while measure
2 only generates the positive half cycle and measure 3
OPTION* FREQUENCY (Hz) the negative. The effect is to stress test the pglance of
the output waveform of a repeater. If the positive pulse
is greater than the negative pulse, measure 2 will return
A 832 a greater test level than measure 3
B 928 9 '
C 1048 2.13  The test signal is further modified with the pulse
D 1206 period function switch. In advancing from
E 1340 period 11 to 4 the pulse density is increased from 3
F 1508 pulses in 11 periods to 3 in 4. This will test the repeater’s
G 1722 capability to handle the wide bandwidth of a normal
H 2008 PCM signal.
J 2198 . N -
K 2413 2.14 The intention is to utilize all the above to petrfor-
mance test each repeater in a span line,
L 2680 establishing a performance record. Once the record is
M 3017 filled out, when a span fails, the current performance is
compared to the past performance to determine where
*Code letter. the fault lies.
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2.15 Record keeping is of obvious importance. Chart

4-1 is a performance test procedure. It should
be performed at least once a year to maintain some sort
of accurate record as well as to familiarize the craftsper-
son with the equipment and procedure. Chart 4-2 is a
fault-finding procedure and would be used in case of a
span failure.

3. UNIT DESCRIPTIONS

3.01 One of the common problems run into is that

the interrogation system never worked in the
first place. Again, you don't particularly need to know
how the units work, but it will be helpful in getting your
equipment working if it is not.

303FF FAULT FILTERS

3.02 Lynch manufactures three different types of

fault filters. The active filters, shown in Fig. 4-6,
are the 303FF11, which provides 45-dB gain, and the
303FF12, which provides 33-dB gain. These are com-
patible with AT&T—T (WECo) active filters. The 303FF03,
in Fig. 4-7, is a passive unit, no amplification, and, in my
opinion, should be avoided at any cost. If you were pay-
ing attention in class you would know why. The filter
types cannot be mixed in a span; all filters must be of
the same type, but of a different option.

3.03 The letter option cannot be repeated on a given

fault pair because you could not distinguish
between two like filters. If there are more than 12
repeater sites in a repeater route, a second fault pair
must be added for a second set of filters. The fault test
panel will terminate up to four fault test pairs.

3.04 In the block diagram of the 303FF11, the fault

signal input from the repeater is fed into the
filter on pins 2 and 7 for sides one and two, respectively.
These pins are multipled in the housing, as can be seen
in the housing wiring lists in the installation section.
What must be remembered is that if a filter is to be
removed or not used at all, fault windings must be
grounded, either in the field or in the office. The output
is bridged onto the fault pair which is wired to pins 3 and
5.

3.05 Power for the active filters comes from the test

panel in the office over the fault test pairs. The
polarity of the power will determine which side of the
repeater is to be tested. If the tip is negative and the ring
positive, CR1 will be forward biased, allowing the input

»
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from side one to pass into the filter. If the polarity is
reversed, CR2 will be turned on, testing side two.

3.06 Fig. 48 is the fault test panel, 303FT03. Down

the left side are the fault line select switches.
Four lines can be terminated at the test panel. Each fault
pair must be powered. A jumper must be installed be-
tween the -48-volt or -130-volt outputs to the fault line
power in pins, one for each. Up to 22 filters can be
powered with -48. Conversely, one can be powered
with -130.

3.07 The fault filter for the office repeaters is

mounted inside the test panel. The output of the
repeater must be wired to the test panel to provide an
input to the filter. If the receive of the span is side one

. of the repeaters, pin 10 of the office repeater is wired to

pin 10 of the 303FT03. If the receive is side two, then it
is wired to pin 9. In the far-end office a 303FT03 can be
substituted with a 3030W51 or 303ALO1 for the mount-
ing of the fault fiiter to save the expense of the test panel
that would not likely be used in the remote office. Refer
to the manuals referenced in the contents section for fur-
ther information.

3.08 The output of the filter must then be bridged on-
to the correct fault pair. Jumper pins 21 and 22
to the tip and ring of the appropriate fault pair.

3.09 The remaining consideration is a strapping op-

tion found in the span line repeaters. The option
provides for separating or combining the two fault out-
puts from the repeater.

Caution: Every repeater in a span must be
strapped the same. One repeater strapped in-
correctly will affect the test response of the
entire span.

If the span is equipped with active filters, all repeaters
should be strapped separately. If a passive system is
used, all repeaters will be strapped combined. Chart
4-3 is provided so that you can determine if any of your
repeaters are incorrectly strapped.

BIDIRECTIONAL TESTING

310 To utilize the capability of testing both directions

of the span line, a sign loop must be provided
at the far end of the span. This loopback can be ac-
complished in one of three ways. One, of course, is by
using a physical patch, but that requires someone at the
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far end to accomplish it. Two, several of the span ter-
minating units available provide an option which, upon
receiving the massive errors contained in the fault inter-
rogation signal, energizes a relay to loop the received
signal in the transmit direction.

3.1 The third method by which loopback can be

accomplished is the same as with the span
terminating unit, but as a function in the B302 APS
system, if it is utilized. The 302SS01 switch card will pro-

IV—6 )
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vide a loop only under specific conditions. When a span
line fails, a loop is required only at one end, the end
where the transmit failed. The switch card will turn on
the XMT FAIL at the end of the span where the transmit
failed, that is, where the loop circuitry will be enabled.
When the interrogation signal is received, the card will
loop it back. Notice that step 1B in the span perfor-
mance test requires an opening plug to be inserted in
the office repeater. This will cause a transmit fail at the
far end to enable the loop.
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CHART 4-1

SPAN LINE PERFORMANCE TEST PROCEDURE

APPARATUS:
Sierra Electronics Model 415A-2 Span and Repeater Test Set

STEP PROCEDURE

TEST PREPARATION
1 If the span line is to be looped for testing, perform (a), (b). or (c) as applicable.

(@) ¥ both end offices are equipped with 303ST15 office repeater, ensure that the near-end office repeater
‘fault signal looping capability is blocked.

(b) If the span line is equipped with a B302 APS system and 303ST15 office repeaters are not installed,
install an opening plug (nonconductive mini-tel plug) in the RCV OUT jack of the office repeater
associated with the span line under test.

Note: A simulated f{ailure in the line under test will cause the B302 APS to switch to a protection line.
After switching service, the B302 APS will internally loop the line under test upon detection of the
415A-2 test set MEASURE signal.

(c) If neither 303ST15 office repeaters nor B302 APS are part of instalied equipment, manually loop the
span line by installing patch cords at the far-end office (see Fig. 4-4) or by installing a Lynch loop
adapter (303LA01 or 303LA02) at an outside line repeater location.

2 Connect a patch cord between the 415A-2 test set GEN XMT jack and the office repeater XMT IN jack; see
Fig. 4-4.

3 Connect a .patch cord between the 415A-2 test set FAULT LOC LINE IN jack and the 303FTO03 fault locate test
panel TEST SET jack. The 303FTO3 READY light will come on.

REPEATER TESTING
4 On the 303FT03 fault locate test panel, depress the appropriate FAULT LINE pushbutton (1 through 4).

Note: The 303FT03 polarity switch selects side 1 or side 2 testing only when 303FFO01 or 303FFO02 filters are
installed. Filter and repeater must be strap selected for side t/side 2 outputs.

5 On the 303FT03 fault test panel, select either side 1 (polarity switch in) or side 2 (polarity switch out) testing.

Note: To prevent overloading 415A-2 test set meter, REC LEVEL dBm control should be preset to -10 before
applying electrical power.

6 Connect 415A-2 test set to electrical power source and place POWER/LAMP TEST switch to POWER.

Note: The 415A-2 test set controls not listed are not part of the test circuit and may be left in any position.

APRIL 1987 ¥ V—7
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CHART 4-1 (Cont.)

SPAN LINE PERFORMANCE TEST PROCEDURE

STEP PROCEDURE

7 Place 415A-2 test controls to positions indicated below:

LINE FILTER To match code letter of fault filter location to be tested

Note: Fault filter locations should be tested in a near-end to far-end sequence for ease of test data recording.

PULSE PERIOD 11 REF

FUN&ION MEAS 1

REC LEVEL dBm vernier (red knob) Full clockwise to 0 CAL

REC LEVEL dBm Position to obtain on-scale meter indication

Note: |f opening plug was installed in RCV OUT jack according to Step 1 (b), remove the plug now to ensure
proper office repeater termination.

Requirement: Meter indicates fault line return level from selected filter location.

Note: If the fault locate signal overloads the 415A-2 meter, depress 20-dB or 40-dB pushbuttons on the
303FT03 fault test panel to attenuate the return signal. Overloading is most likely to occur when testing the
near-end office repeater or the first three fault filters from the near end.

8 Subtract 415A-2 meter indication from REC LEVEL dBm control setting. Then add attenuation of 303FT03 test
pane! (if any selected). Record resuiltant value in RETURN LEVEL dBm column of test record form. See Fig.

45,

Note: In the following steps the 415A-2 meter is preset to a reference dBm level; then all subsequent readings
are made directly at the meter, disregarding the REC LEVEL dBm control setting which remains in the posi-
tion established in Step 7.

] Adjust 415A-2 REC LEVEL dBm vernier control to obtain a meter indication of O dB.

10 Set 415A-2 FUNCTION switch to MEAS 2 and record meter indications.

Requirement: The 415A-2 meter indicates between -5 dB and -7 dB. . ‘/:

11 Set 415A-2 FUNCTION switch to MEAS 3. —

»

Requirement: Meter indication does not deviate more than 1.5 dB from indication recorded in Step 10.

12 Set 415A-2 FUNCTION switch to MEAS 1.

Requirement: The 415A-2 meter indicates 0 dB.
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CHART 4-1 (Cont.)
SPAN LINE PERFORMANCE TEST PROCEDURE
STEP PROCEDURE
13 Rotate 415A-2 PULSE PERIOD switch clockwise from 11 REF, pausing at each switch position to record meter

14

15

indication in appropriate TEST PULSE PERIOD column of test record form. Enter a zero (0) for meter indica-
tions within +0.5 dB of the 0-dB preset value. Enter deviations from the 0-dB reference level rounded off to the
nearest 0.5 dB.

ADDITIONAL REPEATER LOCATIONS
Repeat Steps 7 through 13 for each succeeding repeater location in the span line under test.

Note: If the span line under test is monitored by two or more fault location pairs, the FAULT LINE pushbutton
selection (Step 4) will require a change at some repeater location(s) test.

If the span line under test is configured for side 1/side 2 testing (303FF01 or 303FF02 filters only), select the
opposite position of the 303FT03 polarity switch selected in Step S and repeat Steps 7 through 13.

Note: The steps of this procedure are organized to reflect a logical test sequence for a looped bidirectional
span line. Cognizant maintenance or engineering personnel should carefully review Steps 14 and 15, and ex-
pand or resequence the steps, as necessary, to match a particular span line, fault locate system organization.

APRIL 1987

After installation in the apparatus case, a Lynch 303RU
repeater is operating correctly if a meter deviation oc-
curs which does not leave the reference area of 0.5 dB
per pulse period step. There is no specification for pulse
period 5 and 4.

+4.5
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Fig. 4-5 — Fault Interrogation Test Record Sheet -

PERFORMANCE MARGIN MEASUREMENT FORM
FOR T1 REPEATER SPAN LINE

FILTER RETURN | MEASURE TEST PULSE PERIOD"* COMMENTS
LEVEL
TYPE d8m 2&3 10 I 9 l 8 l 7l 6] 5 ] 4 (NOTE ANY FAULT)
SIDE 1
SIDE 2

*FOR EACH FILTER LOCATION, ENTER THE PERFORMANCE MARGIN NOTATION (0, —, OR +) IN THE PULSE
PERIOD COLUMN THAT CORRESPONDS TO THE CONTROL SETTINGS OF THE FAULT LOCATING SET.

DATE TESTER’'S NAME
FROM TO
SPAN FAULT LINE

APRIL 1987 ¥ IV—11
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TEST RECORD
PERFORMANCE MARGIN MEASUREMENT FORM
" FOR T1 REPEATER SPAN LINE
FILTER RETURN | MEASURE TEST PULSE PERIOD* COMMENTS
LEVEL
TYPE dBm 2&3 10 I 9 ] 8 I 7] 6 I 5 l 4 (NOTE ANY FAULT)
SIDE  _1__ e
i <
JI e | -[2.8 - TET
Ve e =i ok “Holol oo ~7|-Y
D |-2510oK Ololo |05 =) Fas
M £ 1115 |eK olelelv|o sk
6 Lo | £ [-)DF [OK @10 OO DUSIBST “ir e
Mol e o [0K  [O]olololn Lsikg
H —.0 | 0K O D DRTH.SIR -6
j .ﬂ‘? )14 O|0|C O1T 4S8
K _[~xp0 oK [a]o|o]0)s]3]-S
L -10,5 | OK P10 D[0[tS0 |-
3N
SIDE 2

[}
-3
-8
‘]005
LS
‘IO»-)
~3
"',2~5.
i 1}
=13

~

*FOR EACH FILTER LOCATION, ENTER THE PERFORMANCE MARGIN NOTATION (0, —, OR +) IN THE PULSE
PERIOD COLUMN THAT CORRESPONDS TO THE CONTROL SETTINGS OF THE FAULT LOCATING SET.

DATE TESTER'S NAME

A

FROM TO

SPAN FAULT LINE

A
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CHART 4-2

FAULT INTERROGATION TEST PROCEDURE

STEP PROCEDURE
PREOPERATIONAL SETUP

1 Turn on power.

2 It the span is equipped with a Lynch B302 Automatic Protection Switch, then a span line failure alarm will
originate in the B302 rather than the terminal. Upon a span line failure, the B302 will transfer both ends of the
span line to a protection (spare) line. In addition, subsequent to transfer, the B302 will be conditioned to loop
bac!<‘lthe interrogation signal so that both directions of transmission can be checked from one office.

3 With a patch cord, connect GEN XMT jack to transmit input of span line under test. See Fig. 4-4.

4 With another patch cord, connect FAULT LOC LINE'IN jack to fault locating pair associated with span line
under test.

TEST FIRST REPEATER

5 Turn LINE FILTER switch to code letter of fault locating filter at nearest repeater location.

6 Set FUNCTION switch to MEAS 1.

7 Turn PULSE PERIOD switch to REF 11.

8 Adjust REC LEVEL dBm control and vernier knob for an accurate meter reading.

9 Compare this level to previously recorded leve!.

10 Level differences of 6 to 8 dB or more should indicate failure location.
Note: For more accurate fault finding on intermittent or marginal failures, performing pulse period testing is
recommended. Refer to Step 13 of Chart 4-1, Span Line Performance Test Procedure.
1 Repeat Steps 5 through 10 for remaining repeaters.
IV—12 : APRIL 1987
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CHART 4-3

FAULT INTERROGATION REPEATER STRAPPING OPTION DETERMINATION TEST

STEP PROCEDURE

Note: This procedure can be performed on an active interrogation system to determine if any repeaters in a
span line are strapped for combined (incorrect) operation. At any location failing the test, all the
repeaters at that location must be removed and checked. it is impossible to determine which
repeaters are strapped incorrectly without removing them. Any span line in a span can be used for
this test; all will give the same result.

1 Connect the interrogation test set GEN XMT to the XMT IN jack of the test span. Any span line in a span can
be utilized for this test. Select MEAS 1, pulse period 11.

Note: If the span line is equipped with a span terminating unit with looping capabilities at the far end, an
opening plug must be installed in the XMT IN jack of that far-end unit.

2 On the 303FT03 select the polarity for the receive direction.
3 Connect the TEST SET jack of the 303FT03 to the FAULT LINE IN jack on the interrogation test set.

4 Step through all filters on all fault pairs. List any location that indicates an output comparable to the output
levels found by reversing the fault pair polarity (transmit direction).

5 Go to the locations indicated in step 4 and check all repeaters for correct fault interrogation option.

APRIL 1987 ¥ Iv—15
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1. GENERAL

1.01 The Lynch B302 Automatic Protection Switch

(APS) provides protection for one to twenty-four
T1 service (working) lines with a single protection
(spare) line. Bipolar violation rate and pulse density of
the service lines are monitored, with transfer to the pro-
tection line being made when the violation rate exceeds
a certain level, or when the pulse density falls below a
certain level. The terminal equipment switches from a
failing service line to a protection line, only in the af-
fected section of the span line, freeing the protection
line for use by other sections of the service span fines.

102 The B302 APS also provides for automatic

reset. Approximately 21 seconds after the fault
has been removed, the B302 circuitry retransfers the T1
signal from the protection line to the restored service
line.

1.03 The B302 APS protects a PCM span on a

section-by-section basis. Many PCM cable
routes contain unmanned intermediate offices. Some
method of remotely monitoring and controliing the B302
switch activity in these remote offices is necessary for
proper maintenance. The status reporting and control
(SRC) system fulffills this requirement.

1.04  Since a number of service lines are guarded by

a single protection line, some form of priority
control over the transfers is required; therefore, the B302
is wired at the factory with a priority arrangement based
on slot location within the shelf. The highest priority to
seize the protection line prevents transfer by a lower

V—1
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priority. If a lower priority seizes the protection line and
a higher priority fails, the higher priority overrides the
lower priority and seizes the protection line. If the protec-
tion line fails, transfers are prevented. If a transfer occurs
and the protection line subsequently fails, the transfer is
canceled.

1.05 An optional priority unit (302PR01) permits any

service line to be selected for first, second or
third priority. These priorities override the factory-wired
priority arrangement and permit the switch-selected
priority to seize the protection line in place of a higher
factory-wired priority.

2. UNIT DESCRIPTIONS
SPAN SWITCH UNITS

2.01 The span switch unit, 302SS01A/B/C, ac-

complishes all switching and control functions.
It is interchangeable in all shelf slot locations that have
been wired to interface with a service or a protection
line. The shelf backplane wiring determines whether the
span switch unit performs as the switch for a service line
or a protection line.

2.02 The connectors are the shorting type; therefore,
any unit can be removed at any time without af-
fecting the operation of the associated span line.

2.03 The span switch unit is designed for protecting

span lines used for the AT&T—T SLC-40
subscriber carrier system. The front-panel controls and
indicators of the 302SS02 unit are identical to the
302SS01C unit. See Fig. 5-1.

ALARM UNIT

2.04 The alarm unit (302AL02) generates all code

signals. It provides alarm indications and relay
closures for service or protection line failures. The alarm
unit also monitors its own performance, as well as the
performance of other units in the B302 shelf. It provides
alarms when a malfunction occurs in the B302 shelf.
One alarm unit serves up to 24 service lines and the
associated protection line(s). See Fig. 5-2.

LOOPED INTERROGATION

2.05 The B302 APS provides looparound fault inter-
rogation. As a result, line interrogation can
occur at the near end or far end of a section. Looped

b
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interrogation is on a section-by-section basis. Interroga-
tion cannot occur through an intermediate office.
Looped interrogation is useful when either end is
unmanned.

2.06 To utilize the looparound feature of the B302

APS system, an opening plug must be inserted
into a receive jack of the span terminating unit. The
failure of the receive causes a transmit fail at the far end.
It is the end where transmit failed which is loop enabled.
If the span line has already failed, the fail condition can-
not be changed. The loop will be enabled at the end
where transmit failed. During fault interrogation either
the fault will be found before a loop is needed or the
loop will provide a loop to get back to the fault.

" 2.07 This loop function can be utilized only with ac-

tive interrogation systems. The 302SS01C
switch units come from the factory strapped with the
looping feature enabled. This strapping must be dis-
abled if a passive interrogation system is used.

SYSTEM OPERATION

2.08 Sectionalized switching and an ordered priority

scheme are important features of the B302
APS. Fig. 5-3 shows four service lines guarded by a pro-
tection line. The first service span line section, between
the near-end office and its adjacent through office, has
failed. The failed section seizes the protection line in its
section only, leaving the protection line in the other sec-
tions undisturbed. Subsequently the fourth service span
line, between the far-end office and its adjacent through
office, fails; therefore, this line seizes the protection line
in its section only, leaving the protection line in the other
sections free for use by service lines in those sections.

RULES OF PRIORITY
2.09 The protection line is assigned to a failed ser-
vice line, according to the priority rules, as fol-

lows:

(@ The highest priority service line seizes the pro-
tection line first.

(b) If a lower priority seizes the protection line and
a higher priority fails, the higher priority over-
rides the lower priority and seizes the protection line.

2.10 If the protection line fails, transfer is prevented.

APRIL 1987



LYNCH SECTION V
COMMUNICATION T-CARRIER TRAINING MANUAL
SYSTEMS B302 AUTOMATIC SPAN LINE PROTECTION

DLNT EEN»D.).JJW M‘x—& Wd’;,} o

FUSE: amp " "
@ - A amps TS ke
PULSES: Continuous green lamp indicates normal pulse density. Ex-
tinguished lamp indicates loss-of-PCM.
1/4 AMP d !
ERRORS: Flashing red lamp indicates that errors are occurring on *
@ span line. Continuous red lamp indicates error rate has ex- ‘
o — ceeded 107* errors/bit.
O enrors” XMT FAIL: When illuminated (red), indicates a failure in the transmit
/ direction of the failed section.
OXMT FAIL7
LINE TR: When illuminated (red). indicates which section has failed
QOuine ra}"-/ and that the protected service line has transferred to the
in protection line (causes a minor alarm).
HISTORY
\TR HISTORY: When illuminated (red), indicates a transfer has occurred.
@ st Lamp “‘remembers” intermittent failures. It illuminates up-
\\ on failure in the failed section.
o5~ HISTORY CLEAR:  When depressed, extinguishes HISTORY and XMT FAIL
lamps.
%) nes
on OFFICEL.OS.: When illuminated (red). indicates a failure on office side of
ok \ the B302.
3:?2%:6 OFF-RES-ON: When OFF, prevents automatic reset. When ON. enables
@ auto reset circuits.

Fig. 5-1 — Span Switch (302SS01A) Front-Panel Controls and Indicators

FUSE: 1/4 amp “‘grasshopper”

MAJOR ALARM: Illuminates upon a line fail with no transfer, or at fuse fail-
ure. Associated with relay closure for office alarm.

MINOR ALARM: Illuminates at line transfer or common equipment failure.
Associated with relay closure for office alarm.

“aion

dy ACO SWITCH: When illuminated. indicates that the ACO function has oc-
- curred.
1 ACO LAMP: Pushbutton momentary switch. When depressed, cuts off

office alarm. When alarm condition clears, the alarm and
the ACO automatically turn off.

AN

com
fan

O
Sk T COMFAIL When illuminated. indicates a failure in the common (alarm
ey unit) equipment. Causes a MINOR ALARM.
®

Fig. 5-2 — Alarm Unit (302AL02) Front-Panel Controls and Indicators
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NEAR END THROUGH THROUGH FAR END
OFFICE OFFICE OFFICE OFFiICE
8302 FAILURE 8302 | 8302 8302 | B302 B302
N/ SERVICE LINE ¢
\ 7N SERVICE LINE 2
cHANNEL |\ / SERVICE LINE3 CHANNEL
BANK \ / SERVICE LINE 4 N/ BANK
\ 7N\
FAILURE
PROTECTION LINE
Fig. 5-3 — Sectionalized Switching .
INTERMEDIATE
NEAR END OFFICE OFFICE FAR END OFFICE

FAULT TEST PNL

L1 [ ]

FAULT TEST PNL

(302FTO1)
(SEE TEXT)

FAULT TEST PANELS
(302FT01)
(OPTIONAL - SEE TEXT)

(302FT01)
(SEE TEXT)

Fig. 5-4 — Fault Test Panel

2.1 If a transfer occurs and the protection line fails,
the transfer is canceled.

TRANSFER

2.12  Figs. 5-5 through 5-10 show the B302 transfer

process. Table 5-1 shows the symbols for Figs.
5-6 through 5-10. The near end and the far are shown
with their associated span switches and alarm units. The
APS connects each PCM signal to its service span line;
thus, normal two-way transmission occurs. The protec-
tion line switch units supply both directions of the pro-
tection line with a ones signal (generated in the alarm
unit) that performs two functions (see Fig. 5-5):

(@ It provides a “keep-alive” signal for the line
repeaters to prevent line oscillations.

(b) It provides the protection line switch units with

a “normal” PCM signal. The absence of this
signal indicates a failure on the protection line.

vV—4

2.13  See Fig. 5-6. The transmit direction of the near-

end service line has failed. The far end detects
a loss-of-signal or excessive bipolar violations. Loss-of-
signal detection from the line side begins with the
reception of 48 consecutive zeros. (Terminal failure is
discussed in paragraph 2.21.) The far end listens for an
additional five milliseconds; if the last 48 bits in the
5-millisecond period were all zeros, the loss-of-signal is
confirmed. If a signal is present, but contains bipolar er-
rors, the errors are counted. The bipolar violation rate
threshold is strappable to 10-3, 10-4, 105 or 106 viola-
tions per bit. If the strapped rate is exceeded, an

TABLE A
:SYMBOLS FOR FIGURES

The foliowing symbols apply to Figures 6
through 10 of this section.

Normat PCM Switch Closed __.*_—
CODE C1 — e e o s = SWitch OPEN e
CODE C2 e
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NEAR END

FAREND
SERVICE

LYNCH
COMMUNICATION
SYSTEMS
NEAR END senvice FAREND
[_ - l—;? - .-—I S'A:lc [_ - 8302 —]
LINE
| | | |
SwitCH qTCH
TeaminaL | | ’ ) |

i
¥

|
b

] SPAN LINE

TERMINAL

Fig. 5-5 — Normal PCM Transmission

NEAR END

M= e )

SEAVICE
SPAN

FAREND

I LINE

TeRmiNaL | |

TERMINAL

I

ALARM || roTecTION | ALARM
SPAN LINE
» O
L L0 T
‘~\J SWITCH l

L/

Fig. 5-6 — Service Line Fails. Far End

NEAR ENO

Switches and Sends Code C1

FAREND

I e
| | o |FAILURE __ |
SWITCH - - TCH
L~
TenmmaL | | t “_;"|—- | | | venmmac

I b jl} |
HIL|] @l | 14!
, o | 1ol TTl,
I ALARM I ’:2.‘:";";‘2" l ALARM l
I L ! [\ I I
| | % | 4!
I SWITCH SWITCH l
S Y L

Fig. 5-8 — Twenty-One Seconds Elaps

and Near End Sends Code C2.
NEAR END FAREND
mi S B =iy
LINE
I SWITCH _ ’ I__D__ 'I__ —_— SWITCH
TEAMINAL l T I I | TERMINAL

I || ] | @ I
HLLi] @It | 11y
l ALARM ' '::‘::CJ:? i ALARM l
| N IO |
N K ik
| SWITCH \’ SWITCH l

c—— _

L__—1

Fig. 5-9 — Fault Clears. Far End Sees Good

NEAR END

Data (Code C2) For 21 Seconds.

FAR END

vt B o o
| | ™ |FAILURE |
SWITCH . — % SWITCH
TerminaL | | E r | | | | Tenminac
e }._ N

| by | I

1Ll @ |1 1| © |

| 00|, o TTl

| ALARM | norecrion | ALARM |
SPAN LINE

Namn FN |

ne =N T
e

I SWITCH \l SWITCH l

- _ |

| —

Fig. 5-7 — Near End Switches and Sends
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Code Ci. Transfer Is Complete.

M o 1 Yo T T T
| | UNE I |
wTCH ] .__D_ B SWITCH
teaminat | | h ( ] | | | remwwa

W= - — < I" '''' N
| I | | {!
N1 @l | @4 4]
{1708, Ho®||TTl
l ALARM ‘ PROTECTION I ALARM I
SPAN LINE
It | | |
I % 4!
' SWITCH <]J SWITCH I

C—_

I ——

Fig. 5-10 — Twenty-One Second Period Ends.

Both Ends Sending Code C2.
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excessive violation condition is confirmed. Violation
burst protection is provided by counting a maximum of
one bipolar violation every 300 microseconds.

2.14  When the far end detects either condition

described in paragraph 2.13, it searches for an
internal “transfer-permitted” condition. A transfer-
permitted condition exists when the protection line is
operational and a higher priority has not seized the pro-
tection line. If the transfer-permitted condition exists, the
far end simultaneously switches the far end to the pro-
tection line; consequently, it sends, via the service line
direction that has not failed, a “transfer-made” code that
is known as C1 (binary 100) to the near end. The C1
code informs the near end that the far end has
transferred.

215  See Fig. 5-7. When the near end detects a C1

code for 30 microseconds, it determines that
the far end has transferred; therefore, it transfers im-
mediately to the protection line. Transfer is now com-
plete at both ends of the section. At the same time, the
near end generates a C1 code (binary 100) signal and
transmits it along the failed span-line direction to keep
that section alive and to provide a usable PCM bit
stream to initiate reset, should the failure subsequently
clear.

2.16  The rule for transter is as follows: When either

end switches, it immediately begins send-
ing a C1 code. The C1 code causes the opposite
end to switch, thereby completing transfer.

RESET

2.17  See Fig. 5-8. Subsequent to transfer, the near

end continues to receive the C1 code from the
far end. It acknowledges the C1 code for 21 seconds
and interprets it as normal data before sending a new
code toward the far end in the failed direction. The new
code is “request-for-reset” and is known as the C2 code
(binary 110).

218  See Fig. 5-9. The failure clears. The C2 code is

received by the far end and is recognized as
normal data for 21 seconds. At the end of 21 seconds,
the far end identifies it as the C2 code. The far end
simultaneously inspects the C2 code and transmits it to
the near end. Thus, both ends are sending and receiv-
ing the C2 code.

V—6 ¥
6 pages

LYNCH
COMMUNICATION
SYSTEMS

2.19  See Fig. 5-10. At the end of 30 microseconds of
C2 code reception, both ends reset. Normal
PCM traffic, via the service line, resumes. The protection
line switch units transmit a ones signal (generated in the
alarm units) in both directions on the protection line.

2.20 The rules for reset are as follows:

(@ Each end's switching unit waits for 21 seconds
of normal PCM data from the span line; then it
begins sending the request-for-reset code (C2).

(b) When both ends are sending and receiving the
C2 code, reset occurs.

() Both ends reset to a restored service line 21
seconds after a fault has been removed.

TERMINAL FAILURE

2.21  If a service line is working correctly and a ter-
minal fails, the B302 APS is equipped with cir-
cuitry on its office (terminal) side that prevents a transfer.

2.22 If the office side of the B302 determines there

is a loss of PCM, a loss-of-PCM detector senses
this and gates through an all-ones signal to the transmit
direction of the service span line. The B302 detects 32
consecutive zeros as a loss-of-PCM signal from the
equipment side.

2.23  The far end interprets the all-ones signal as nor-
mal PCM; therefore, it does not switch.

2.24 The receiving terminal loses frame on the all-

ones signal and goes into local alarm. It trans-
mits the alarm to the near-end terminal. All bipolar viola-
tions originating on the office side of the B302 are cor-
rected to prevent the opposite terminal from detecting
them as a span line failure,

Caution: The alarm relay closures incor-
porated in the B302 are not intended to switch
unprotected inductive loads. Therefore, it is
imperative that external inductive loads (of-
fice alarm relays, etc.) be provided with pro-
tection diodes, shunted across their coils.
These protection diodes suppress the tran-
sients that will occur when an alarm closure
on the B302 is released. Such transients can
exceed 400-volt peak, causing abnormal
operation of the B302 and the channel banks
associated with it.
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1. INSTALLATION NOTES

1.01 Installation of a dial pulse originating (DPO)

channel unit requires a jumper to be added on
each channel connector between pins 21 and Y to
supply talk battery to the unit. One strap is required for
each DPO used.

1.02 Installation of foreign exchange subscriber

(FXS) channel units requires an external battery
biased 20-Hz ringing generator to be connected to the
appropriate: wire-wrap pins on the backplane of the
channel bank.

1.03 Use 16-gauge power feeds for both quiet bat-
tery (QB) and signal battery (SG). Do not com-
bine to one feed.

1.04 DSX1 leads must not exceed 150 feet without
utilizing the equalization options available in the
303STxxA span terminating units.

1.05 The alarm outputs from the 302AL02 cannot
control unprotected inductive loads. Provide ex-
ternal diode protection for inductive audible alarms.

1.06 Fuse alarms for 303MAxx or 302MAxx shelves

is extended to pin 3 on any fused unit (-48 Vdc
on alarm).

LYNCH
COMMUNICATION
SYSTEMS

1.07  Each fault pair terminated to a fault test panel
must have a power option wired. Refer to Sec-
tion IV.

1.08 Fault interrogation wiring must be completed in

the CO whether or not filters are used. Pin 10
of the 303STxx units is a muiltiple and must be wired
somewhere. if there will be no office fault filter, ground
pin 10. If the receive span is side one of the field
repeaters, wire pin 10 to pin 10 of the 303FT03 or
3030Wxx.

1.09 All fault outputs from 303RU or 303ST
repeaters must be grounded when not termi-
nated with a filter.

1.10 Al repeater housings have several options to

be considered. If no loading is done in the
housing for order-wire and fault test pairs, those pairs
will be open in each housing. Refer to the B303 span
line equipment ordering information for all options
available; there are a bunch. There is lots of room for
making a mistake.

i1 If the 303ST10 is the span terminating unit used

in an office, it is expected to be a power looping
unit. Strap the unit A-B. Add wire jumpers to connector
pins 8-T and F-K.
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Vo 303FT03 | Vot B I
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s l TEST PANEL |
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Fig. 6-1 — General Installation Diagram
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LYNCH

SECTION Vi -
COMMUNICATION T-CARRIER TRAINING MANUAL
SYSTEMS T-CARRIER SYSTEM INSTALLATION
B325 CHANNEL UNIT PIN ASSIGNMENT
CHANNEL UNIT TYPE
PIN EMO2 e’
NO. EMO1 EMO3 DP11 DPO2
PRO1 VFO01 EM13 | ETO1 | FX02 | BRO1 FX01 BR51 DPO1 DP21A DP22 | TDO1 | PRO3
N N1 MB N1 N1 N1 N1 N1
P E-QUT N2 ATB N2 N2 N2 N2 N2
R T1 A [ HS T A
S R1 B8 ™ PC R1 B
T T T T T T T T T T T T T T
[§) R R R R R R R R R R R R R
v os/MB BA S ATB/B1 E E
w E E-IN E TB ATB 5/82 EX M
Y M M S
14 20-Hz GND | 20-Hz GND
22 20 Hz 20 Hz
21-y* JUMPER
V*\_Nire jumper is installed only for_QZSDPm to supply talk ba;ter\{. _
CHANNEL UNIT PIN NO.
R s T ] vVw Y
| » LINE
< < L DEM 4W MOD
{ ‘ O O o O 200JF02
— r > AB 2W VF 0P 2
O O O O
‘ IN 4W ourt
> 9 < — EQ
SIG
. r [: LINE O O
1 0] 200JF03
oP1
T < O O O i

APRIL 1987

MDF

Fig. 6-4 — 200JF02 Jackfield Configuration
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SECTION vi LYNCH
T-CARRIER TRAINING MANUAL COMMUNCATION -
T-CARRIER SYSTEM INSTALLATION SYSTEMS -

CHANNEL UNIT PIN NO.

R § V w Yy T U

» < 2WVF
C——— Uge © 00 OZUOJF03
OPTION 1
— ©1 0 0 00
0RO

MDF

Fig. 6-5 — 200JF03 Jackfield Configuration
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LYNCH SECTION Vi

COMMUNICATION T-CARRIER TRAINING MANUAL
SYSTEMS T-CARRIER SYSTEM INSTALLATION
3035T10 _,
J2 sk i
o Vogaltt
PNy Lot
o o P
o o
o o
o O NOTE 18
o o R STRAP
o F - A-B
O He
08 J
FAULT QUTPUT o K
(Note 17) 010 o
* 1 o
: L o2 o
o o
o o
o o©
0 TO
o o
o O
o193 W
020 xs
o
o ol ¥ 4

| S

RCVTO XMT SERVICE
8302 FROM 70 SPAN
(Note 5) B302
{Note 5) 303sT11
J13
Fig. 6-7 — 303ST10 Installation Details

FUSE ALM o 0
{Note 7) 'g 3 8
o o
o} o)
o0 He

[o] J
FAULT OUTPUT S0 o
L1512 o
o o]
o o
o o)
sno—tolE o
o o
o o

-0 | Wi
-0 °
o o)

o # A
~ Vs
RCV XMT ,
SERVICE
TO 8302 SWITCH- TO SPAN
(Note 5)

Fig. 6-8 — 303ST11 Installation Details
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SECTION VI

LYNCH

T-CARRIER TRAINING MANUAL COMMUNCATION
T-CARRIER SYSTEM INSTALLATION SYSTEMS
303ST12
J1a
INTERNAL STRAPPING—
48V IN NORMAL INTERNAL STRAPPING
01 0 IS B AND C FOR NEGATIVE
FUSE ALM 83 3 POWER ON RECEIVE SPAN LINE
NEG SPAN % 9 PINS H AND J.
POWER INPUT o5 O
(-48v/-130v/178) lo] 0
le) He
(o] J@&
(o] (o]
FAULT OUTPUT 010 O
(Note 17) 1M1 o
L1z o
o o
o o POS SPAN POWER
O O (+1300/GND)
GND—] o
(o} (o]
(] WO
[,
L 1o |xe
(o] (o]
S Lz
Y A
RCV  XMT N y
~—— SERVICE
TO 8302 (Note 5)
SWITCH
(Note 5)
Fig. 6-9 — 303FT03 Installation Details
1 2 3 4 5 6
@ © ® © ®© 8 O O
TB1
@ ? @ & @ & @ 0o
gvocl lenD 48V 48V 48V GND GNOD
303MA01 A8 C A B
303MA01A
302MA01B 302MA10
302MA14
POWER REQUIREMENTS: preid (‘: 302 SECTION PWR (16 GA. AWG.)
303STXX 500 MA EACH
302SS018/C 120 MA EACH 48V (B.C
' 303 SECTION PWR (16 GA. AWG.)
GND (B)
Fig. 6-10 — Typical power Input Blocks
". N
Vi—12; [ _ o APRIL 1987 .



PUEL—IA - . — -
e L 1 4 E ¥ | 4 I B - 1864 MY
pe T2 = om] ——— =[] 522 7 7o 7a i voees
- a Ll o toms X AT ivaw
L) _Em_oﬁuo«u.“u:ON «.._I.n..u._q .wv_.:nz vnonear gz s | ST 20¥3002 — — bo
WALV ABILIVE/M 1IN NEVIY — - 2 msire
204002 3dAL (rotof] Ty e T w . v
NOILYD01 S1¥Vd © JILVWIHIS ... | &%) Ao e e Vo o L P,
vovAIN “on3w ‘avm womon vz [ Jﬁ\ fhntiai] R, 2| Asv-
it fo gy,
SHAISIS NOLIVONRINO KONAY 2L UYN 62 nZ B8 | onures memsinss 3w .
%8 vo o
< SIVINILYN 40 LS51T
S, | e | i woraarnas 20 el Py B " .W v
[}
ASL | ASZ |, ASL ERCREE] u.
me
) %53 oosz L*ooszL* oosz L+ 54 ono
vo v2— MY o T 2 n T
s|ieI2Q uone|jeIsy| Zov400zZ — 1i-9 By i AI I* L0dNI ABY -
&l
%18 ‘vo 01 88l
40 SONVHLS 2
7 p—
150
[mavav]
[ ® 1 ) [T € 2 [ _vn._.
Z 1S NO G3NNILNOD 3uV SILON waj iumf 135] o] n1e]| wws] 3] wuo| a3u| was|
T 1NS NO Q3NNILNOD 3WY S3LON <0 — = » 310N le—vo ol
ONO NI || Q! . ’ . ‘ MY
WV 1x3 Izt
*a31TdIINN 30 AVN FUM it
Q|nuyIv *39VII0A 3NVS 3L Ly 12 281
25 SN 2 i 221 ls
OML NIHM °
2 it s Sty et i T B R R
Lo/ —_ (s 0 d R e e ——
31VI¥dOUddY OL S1NdINO SEOENZ e o @8] s
WYV dNONS 3SN3 LDINNOD ¥ EZ oon .
‘X INO ¥30HO HIWOLSND ! Ty Bin .
¥3d 03114dNS S3SNI '€ [soovre w ¢ N wm
. SOOPN Lt o9 6 8 2 9 [~ ® € 2 ) eaL
e
—» “ “ “ " “ _ o]l § =] 78._.— me 8| IMM| 118| OIA| mMa| Nuo| 13A| NNO| a3d| Nue v
—
. }[0311m0 snOIIYNOISIG 3NFU3SIY quqvmh‘w. m SOOPNI )2t . . . o . . . Y -
2 ap el NyD
6al] 4| 102N "ON Y
] 150 | 8y 182 €3 ww 2
SNOLLVNDIS3G 3OM3VIIIY LSIHOMM | . anvy s — S 3 vove
: N ol 1LV, 318VL 338) 75 w8 veor| g | O 9nowe
N B4 .».m..w%.z_a S LT T —— t—————————(£ 310N} 3 dN0¥9 0id-1d ————
o w8 « o150 ol il
N 38y S3ONVL B $1nd1N0 WV
SWHO NI 3§V SIONVLSISIY TV SIA 2 2 JoM.'A_TunuE. (/# * ’ WI T35 Vo bE
| 03140345 ISIMUIHLO SSTINN °1 >N 3 ATENISSY Q¥VOR O 'd
1S310N 1 [T mnon» 6SEIVL O/d 5
= B — — — 1V | e vovz _h © 89 & 9 g » € 2 ' _NE.
L PrTY W@ 1nm|I%s| OIA[ nia| N@o| 13x] Neéo| a3u| Nes[ ...
“suw QII0X3 JON TINOHS ’ * . * ’ * ’ ’ * T
TV NSInS IaNENDS SHL 3N POTeD vosz
38 ONOHS hl‘isou ML 40 NIVHO INFYUND
WOANIXYN ML 'SNOLLISOd 3$Nd BNINDISSY NIKM
SdMY G2 ‘{WI0L ¥-1 SNId 6@L) ABY= ORI §
Sy §2 4L0UD ISNJ O1IND0TE ISNd ¥3d T .
. . o3 { v, 381 335) i3 %8 vooI| 3 dnoue
i— SNV S ‘NOLISOd FNd ¥3d I (s 310NT'BaNGUS Ol d vool| 2
. SSLUNEY NIVIG IN3WNNND NNWIXYN MM /Y [ 21-38288 -
i oW ROV - Lila. L i1 Je2a8
: o, Ny s S-3g28is
_ me € 9452515
9O ] v atzeis log e o 23 99 sp s 5 2 i9 e
“ AHM 0 6-4€2615
. - wia| 1w 18] o] ma] wneo[ 13A] Neo| o3u] wesl
118 1 §-482816 _ ) | Vo o1
NYL we 1-3g2518 ' TV
'g| , - 034 2 2- 352518 m m W m % M W
& | 1372 ¢ TAON NOWONdaY 30av | 7T |y | OIA 2] 4€2518 (a]
. "B LIIn0 38hy L5mN0o T 134 LT AL
A9 Jlacr ] o | owive_amv | OF ieve o3 {v.316vL_335) 15 e voor| | | v 9noue
8L-L-7| wavoey sorwnrq | gsegs| 2 v 3TevL e (£ 310N} ¥ dNOYD Old-1§ —— L]
| P mplieecs asvaray wmis | RS - 6
03A08saY 310G NOIL 4183520 ouny s
SNOISIAIY
1
NOLVTIVISNI W3LSAS HIIHHVOL c 1 € T T v T S SWaLSAS
IVONVA ONINIVHL U3t
IA NOLLD3S NOLVOINNIWWOO
HONAT



|9LSI—IA L | Z € < l 1 4861 HdY
. . T T —[— - _ .
iAL.I o 0w A 1o
—/7G1 ]
B [Tes-rsi-oonusor ___[a] I
R T o ooeer f—— s
ONIBIM LINTHIINE Ty = o B
i .-’ . 8OLIINNCD VOV L LD Beweaouo ]
vavAIN ‘ONI¥ ‘AvM NOSIOD VeZ pL/0i/2] ~F e ..aun.u.. s = hld hadlhided IO TS [AS9Y 4v3 awy 00 ovon 3uvas | - ] e /) = ra/im[ R
SHRLSIS NOLLVINARNICS KONAY L0172 s reneis | Gumd1en meteso strwn “Gut 10w | W8 Yo W03 _INISNOH | 0. A¥SY 4v2 Owr W03 OvOY =T aauyum} DUR7 = =T aau/0un] D97 =
oNZN . uag Daw| e cvser | N OWL e NI Daws. SoNve SHu O D 20} yi e /inm] sevme] owwos 80| w 80| uil e/} 1w me] Gewos mo
v . = e R kAR e 33 | w1 | @u/ine] wesae] Guvos " LM LAY o v
1517 Bupim v uondo HUEOE — Z1-9 “6id Nou4nOs3a Suron DE-) ML TN [Sha]_wive | o[ iaeens
84 WO 8'W'Y NOLLYNI$30 e o o4
3T "SNBAOW 40 34hi i IONIO WIERAN xX
SHISNOM MBIYINIW UL HUNOTIOS XX IS ONIIM SNISNON TYNOLLIOOY . -V ¥ 1
uves | - | wesuw] 1w mae 3uves | - | ne/aum] 1w e -
vds | - OIU/INM | Lo 7 NuO - IUWES | - ; GE3UZIMM| 1MM/NUD -
100 mo| i WI/4Hm) 10w /N2 [ GuvOR G| b mO| ui| Was1we | Lumswun| GuvOR N0l 3 nevs | ' [ 2 E[ ¥ |5 2] 4 L EFCL) ( \m i) — H Radumdli
— 00 34 wi 03u/inm] Lwn /NNG | CUVOR MO NI 240 Op QIU/LHM| LHm/NUe e ) ™) |
LoW) |sea vl YIONE ANOM1D |SNid| wvd 30N 8|60} |t [ IV Ty
2,8015 30v> o8 128015 376VD LIWX s o | LI L LI L WU T
37670 8dv0I 1% % Ay TUE W]
[ [ N W L TV
o|njoals]zt]e]e ) - —
3uvas | - | wesuen] wm e | Juves | - | a7 iwm] Lum nve - o [ W R D UAT |
} | ™ R L] N L LU
Suvas | -, OIWLHA] L/ wuo - Juwas | - | GRANM] thm/NED - oz | 12|22| €2 |v2| &2 s T R R LA ALS
: ] L) LS T
100 mo| w1 ¥B/aWm[ Lim snu0 [ouvoe mo| w mo] uif ne/sikm ]| 1umsnvo | ouvoe a0]  avewa [ N - Ll WHR T |
a ["in0 35| wi_ G3urame| 1w /n0|0uvoe mO| Wi 33 wv| O36/aHA| nmsme r 9Zjizlez(e2jog] 1£)2€ e _.... Yy ”ﬂ,ﬂl (=]
LINOMD [ ¥30W@ [90:33wn00 | 1nDuid [od|  wivd ¥30M8 | 40193NN0D)| I L4 - ™ ™ [ﬂ\“ﬁl
~‘n:u_ 15 398vD AdH 1,8NLS 378D LINX AICICIme ] ] L — "
318VD 4d $O! ] L T UH W]
ND NO WD — L EE T |
R [ [£] T | W | ORI
“vu0 g2 Bt e 418 [ ﬁ A LA ALE N -
]
VL SIHOLYA 376D H3IAI HIIMM 36N ONISHOH ~ - L) U]
OGHNEOS ML NI SLNINNSISSY ONIDI WIS Mivd 3UWdS ¥O4 '9- o v|ov|ov] 0o xxosue = % L Mﬁd.l
> NOLLVNHOINI ONINIM ONAOHS SISSYND W04 | 3uneld 335 ‘G- i T e T TR T e NEIS_IH P
SHOLIINCI T 40 01 3 1°Z°1 SNig MO (BSD F—2-1 3108 |  BMIn¥ < ™ R Pyt TS TR
SI W e—6—0—e SIOTIOJ SV CRUONID 1 INIIN OTWVE ¥~ X SUNI ﬁ 5 P o = = A *
TXXOSHDE U N0 MAUA WYY 101195 S
CILIPNGI 30 LOK TWOHS 927 N 51 Wi 3 | Nig NTILID W3 S ] T UE VT
% s e S, S = 0 Zorar]
I Nid T 1 HUVN WAL ]
XXOSHIEDE 3 W04 NISIA 3 SIUTIIO0 05 NOILISDd KIIVAEE §-1 MU o i) L
" XXSTHIEDE U WD (RIOIN0 3B 1s 105 i I35 WHETT |
S SRS S e SoonEe = = 5 L ]
1 R0 0 01 Nid
LM e 0 oo 30 !.m.!ﬁ:ﬂ!tzu_ yried w0 — e
XXSTHE0E 341 403 IMIuIe 1N SZ NDILISDd VAN ‘2 ) | R L L B L
KO MOLIWIDN 200 ALY VU 7|
o] SIHL %03 CLIINO0 3 ISM €11 M0 01 Nig 7 1 Wid Slvlsijo|ula]e JOSDNEDE ! s $ ns ] ST 4 % ST A ey o)
Eum 2 Ge0 N 3&9&% MU OPOMOE ] T L) T ! T YIS ST
' a3 o W . % | W Fi R TUE
- sum 1-1 310N SATD 2l - = T
) oz|sz|z2|cz]vz |2
s.ﬁ 7 | w (] ] [) [ ] 21 4l 2T |
E] LRy N /LHA] A7 . wN_| e e | e YW | 06| % | TR T ]
) | CuvOR WO 12 Thm
100 34 7 7 [ OUVOa MO | 7Ny 1 3y H 1% L) 15 LI L0
T1IRSHID | W WiV N3I0NIE |SQLONNGH LINJWI3 |Nid]  wivd] 830N ¥d »0i XXSZHECOE w4 2]
2 # O0US 37EVD ADY | # GRIS 318v0 LIAX v 3evs MA3IA ¥v3Y T H Ll VUL W
TH# 1
. suK
— H oI | 0 oy | me ﬁllﬁl'ﬁ.l me YR |
BN M MUME SIL T % T
e A
[70 43 [U1] U307 Inm] 13 7070 JOUVOS MO | Wi g3 9" >a3 71w [1NM/M8] €It ] 319vd
[iinsuis[ea] _ Siva] _uzoms]saroswodt Tinouilwial__wive] _usonie Bomamwmol o) 'vo el Torhts > e Ld L TE T
L s3evi| - ww_.«u \ L e e —— _H m
SC )¢ ZIAMe N0 WY Wiwd $O! HOJ 2 VA 0300w F//C L] 2 14 T o T L] I h_ T 11 ¥ T T T — W7
= ‘t\”\' 24308 AN zwamsinx |\ 2n 1 % 308 }
_M e oov .,...h?ﬂ_ym.xww” P..mm £L0 . Jritigri ounnctd | wwwaouy | owaotm | Fdusne |ome | F e | “Ws| cewsree| eesink i qis| _ome
! XX
| o LIS MRS S| o | oo | oo | i || gtk || endla| e | ) e
| QI W] 8656 XX Ot3 SVM 1 014 ® .3, 140 0300V | w90z 3 B S-1 (@]
= TR 3108
_ | vy commnk i o o s G| ooz v}
\ &= =% 378Vo Hd ¥OI 4G LHVHD 318VD 0300V | t2wog| £ LY. L0
i —F AT F| wewesms NS WL 6IS V0 0O | Veree; =z
' B F| lcee 3SV373Y WNIS 897 1
--------- wOt1 918430 O vy snsst
SNOISIADY 94 05-L-b] sevziciaama vec s3vevs croov] meez| ¥
T ! c T T T v = 1 S
NOILVTIVLSNI W3LSAS H3IHHYDL o
VNNV ONINIVHL H3IIY NOLIVOINNWNOD
IA NOLD3S HONA1



SULI—IA L | z - € 3 i 2861 HHaY

»J T a p ] ] — L e
e - a e == - e
[se-roroomtpe___| 3] ———
SNV AINN-UILNY
' rY
VOVAIE ‘ORI ‘AVE BOSHID 3
Saiss
MBIV KN —
. WOLIPN0D o8 G L N0 DD
) . N B0 | 4 VO o3 U0 WRNSLID P [ Swves | - v = v | = -
V[ 1517 Bupim o uondo HuEoE — €1-9 “Bid S T o A R T P T M
o e | | e e e een] v meswe 3 R0 MO | 1] W8 /Luh] 2/ ME] CHVOB MO Wi MO | W 1| WN/IWA| LHv T | OuVOR MO
awvas [ - [ nassw] awm e | 34veS | - | N6/ 1ne] Lum g - v 0w [ Vot D S TR [1A0 43| w1 | G3w/inal es/ M| Ouvos L] /1508 | 1M/TYG o
eves | - | GW/IAMT Lumswwn - 34WdS | - | GI/IHM| Lu/Nuo - wuvwswda| Iwa o wous 2 !.t- - b B ) :
OMMIM ONISNOH TVNOLLIOGY . %V er
ANO MO| wi] WB/iMM| 1um /NED | QYOS MO M MO} UL| B/LMM | 1M /NED | CHVOR MO z e
100 43 | wal Q3W/1NM] LM /NNE | ONYVOE MO NS 445Uy O38/14M| LHM/NEG e REIC] s = by 4 Ds.1 WX TS
uowd (sed wive ¥30ME [BOLOIWNDD| LNDMID fSis|  wva W3IOME | NOLOIINNGD L] LS o
— Z,8N1S 318vD AdH 1,8N15 318VD LINX ) L) sl WA |
T [ ] LA L ]
~ 01A (L] “ [} b4 L] BIX ™ LA BUS
3uvds WR/AM | LR MY 3uVES | - | NG/LHM| Lim /e 118 | 13 m 18 ™ WEN YT |
VeS| - | GIWINAT e/ wuo - 3uws | - | Q3usLHm| pemsne " m ) m “... “ = RV |
=] 12
o |3 x R ]
AN0 MO] Wii WW/LNM] L4m 2 NNO | GNVOR MO M MO| ML{ X9/LM0 | 1M /NNO | ONVOR MO I v 1 [1] i Y = x wnll ™ '3 q__- - W“ﬁ
100 43 | ui] il Lem/n18{oNv08 MO| NI J3]p o] Q3u/iMm| inm/mie € m|% Nt % m w18 LA AR
oW wivd VIONQ 200D jowd|  wrve U3IOMG | NOLIINND)] = m m m “ wurer
2,801s 3Wav> Ao 1,8N15 398VD LINX L5 Ll i
‘g " H wr} at] T
. | TeV> 5a PO T3 w3 ™ & 2 xwar B
™ “. m “. 3 ™18 T
] Ll WOETT]
] L —ws| ] m e
*o Y0 §'2'1 378VL SIHOLVAW 318VD ¥3IAI HOIHM ] T W] | L ]
asn 3L NI SIN MiVd 3HVAS ¥0J ONIDINS L-¥ [ o [ m | me | ] (e ™ L s .
V NOLLJO Y03 34dVALS 30 SUNN MILV3d34 IVHL 3WNO3Y SONISNOH O NOLLAO “9-¥ “ L ] bl ﬂ-ﬂ-ﬂ.ﬂ_l_.__ Mo
“NOLLYWHOINI ONIIIM ONNOUD SISSYKD W04 | J8NOIS 33 "G+ ] [ L3 M L L4
ow oo OB ALK SN T ] — ]t T
—» ” d _su.:._ v-v T 3 ] —m] [T La - sum -
B LN TS 527 10 01 Nid ¥ | Mg IEALT 1B TvIion | g 33 1.3 )1 3.3 A Ll A
e s B e e & =t = = :
30 U0 BRI SUTIWO 06 MO111SN IBLVAGY € - W m.m u. L_J “ L alm
L XXEDADE L 00 LN N - E4 ] LA LIS
A0M TWIOHS €11 ND 01 Nid 3 ¢ Nid MEIMLIH \B0WW 31 ) “A90 b OiA 15 L8 L O | NN (O [ TW] \'g v mimm
.B"...t_..uﬁlm_ﬁ.qx B.uw.uaﬂn.i RM 10 0t Nid iz 3 13 3 TRiE LA AL
KEUBE!_-_.!—ES"‘&““&“ 2-¢ L] ” “l“ L1\ 1 LT L
s 530 101 1WB1 900 % — |3 3 el w LA
oy g Ly T LIET ] Lol (R ]
5 3104 iV S ST WU @S N 1~ [ [ m [ L 3 Lt m) u“% o)
: Shon - T o |2 T W T W] [T I3 TN ST
a— < ¥R H W] wB]" ™ | WS|R T I3 TR V17 ]
ER WZCLIWCLY] va 7ITR] TR /N | 1-% 310N | fere ) — A .!lm — m | i {m§
T30 7 LHM| LA 7 Hvd 710 01188 [) e | ] WD | ]
) [ OuvoR AO] N W] LW 7 NBO | GEvO8 MO | si 4 (] = R R
I R e aay srinT inim7NBG |GvoR 0] A IAm/NBE T | 319v0 " ™ | e LRI H] * L] M LNt TN 7]
11N2W1D | Nid] yIvd WIONTE | BOLIINI 4INJH1I [Nid Hivd HIONIB [HOL. ¥d »OI OIS Y] Iy m Ri™ R LR LI
2 # 8N1S 378VD AJM | 801 _318VD_LINX » 376vL 4 “.. “ = “ L3 TR O]
L ) g TUA
[~ Suvas | | G3u/inm] twm/Nea] T Juvas | [a3u/inm] TNGY s = -
L [——3bvas || oauzinml Lum/Nao | | 3uves || asu/iwe] i i [ 3 g = CH ” i
[Tno MO [WI] O34 /i | 1HA/NEO ICHVOR £ wy0 ] CHYOR NG i Iﬁ.m_ — w1 ua -
: - >3 FET] TEETIE (Y s W | m | VT
il uh%-_._. L_J m— LA L] ] TN
| ﬁ = B ] e -
T
US| T 1 v ¥ T e’ T 7 T 7
. a4
J— e | e ze30s trod 3| B3] 1% 308 Ay u_ 1o 305 1vodd T BS1 iy
‘a Zeaus odf ™[ zesnis e aus of™
' a
! . @ NOILIO
v T T < T T x T [2 T ]
NOUVTIVISNI W3LSAS HIIHHYDL
- v, SWILSAS
IVNNYN DNINIVHL HE 1 NOLIVOINNWINOD

IA NOILO3S - HONAY



@;FACT&EV 0P 74

LYNCH SECTION VI
COMMUNICATION T-CARRIER TRAINING MANUAL
SYSTEMS T-CARRIER SYSTEM INSTALLATION
TABLE 6-1
COMPOSITE STRAPPING OPTIONS
PART UNIT NOMENCLATURE FUNCT
NUMBER CLATU (V) ION STRAP
325AP01 Alarm and Power Unit 12-Second Trunk Process‘if\sgi ~w;; (g‘;; lpf‘{' J-K
(See Note) ' et USE w vut e
cw tory 12 oF 2-Second Trunk Processing /7 #¥7% < i f;n J-H
o - i T
[DLE RFT& f,ﬁ— . Go 280-Millisecond Local Alarm Detection Lp B-C
24,6 N B e & b E-F
pis) 23N A L A L-N
2 ('"(}' .
£ T Y AN S
2-Second Local Alarm Detection “ e A-B
PER G RIS D-E
L-M
325DP01 Dial Pulse Originating Channel Unit Absence of Ground Searching 1-2
Battery Searching 2.3
325EMO01 £ & M Channel Units (E & M Trunk
325EMO02 Types):
325EM03
1Way Incoming E lead is forced open for alarm duration A-B
E lead is opened with busy switch E-F
1-Way Outgoing or 2-Way Dial E lead is forced open at T = 0, busy (ground or B-C
Service Calling Party Control battery) after *T seconds. (*T = 12-second E-D
nominal, 2-second optional strapping in 325AP01
Dors™ ar e op Se b alarm and power unit) E lead is busied with busy
: switth. yg&e with tew (HE
2Way Outgoing Dial Access E lead is forced open at T = O for entire alarm. A-B
Incoming Operator Direct MS (OS) lead is grounded at T = 0 for entire E-F
alarm to step idle relay chain CKT.
2Way Service in Common Control E lead is forced open at T = 0 for entire alarm. A-B
Office MB lead is grounded at T = 0 to make that trunk E-F
busy to the common control processor.
E-Lead Options On-Hook Off-Hook
Open GND H-J
Open BAT H-K

Note: Alarm and power unit (325AP01), transmit converter (325TC01), and receive converter (325RCO01) contain a number of
straps marked “test”’ These test straps are ot option straps. Strap clips should not be removed in the field.
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SECTION VI LYNCH
T-CARRIER TRAINING MANUAL COMMUNICATION
T-CARRIER SYSTEM INSTALLATION SYSTEMS

TABLE 6-1 (Cont.)

COMPOSITE STRAPPING OPTIONS

PART
NUMBER UNIT NOMENCLATURE FUNCTION STRAP

325FX01 Foreign Exchange Channel Units {Greund-Starr(D2y* B-A
E-D
Ground Start (D3)* B-C
E-H
___| Loop-Start- (D2)* B-A
E-F
Loop Start (D3)* B-C
E-F

Ring Generator . o o
Loops > 600 ohms shestg Lo J-K
Loops < 600 ohms Lg,,lqo/ o ap . K-L
325FX02 Foreign Exchange Channel Units _Ground Start-{D2)* B-A
| E-D
. Ground Start (D3)* B8-C
E-H
Loop_ Start-(D2)* B-A
E-F
Loop Start (D3)* B-C
E-F
325TA01 Test and Alignment Panel internal Amplifier (1 kHz IN) Operational V>¢ J-H
E—————c 77”5 e N_M
Internal Amplifier (1 kiHz IN) Bypassed/?’ J-K
(- LM
325TC01B Transmit Converter Local Transmit Timing. A-B

(See Note) 00 y —_
CAN OV 3¢ e~ Slave transmit clock to reléeivgdZéQ ﬁ’équired for T B-C

\ean " No. 4 ESS and other electronic-type offices.
325VFO1 Voice Frequency (No Signaling) VF Level Options
XMT (Input)
-17 to -4 dBm A-B
-4 to +8 dBm B-C
RCV (Qutput)

-17 to -55 dBm E-F
-55to +8 dBm D-E

* D2 and D3 reference denotes foreign exchange channel unit signaling format, not channel bank type.

Note: Alarm and power unit (325AP01), transmit converter (325TCO01), and receive converter (325RCO01) contain a number of
straps marked “test.” These test straps are not option straps. Strap clips should not be removed in the field.
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LYNCH SECTION Vi
COMMUNICATION T-CARRIER TRAINING MANUAL
SYSTEMS T-CARRIER SYSTEM INSTALLATION
TABLE 6-1 (Cont.)
COMPOSITE STRAPPING OPTIONS
PART NIT NOMENCLATUR FUNCTION
NUMBER U OMEN URE STRAP
325PR01 Pulse-Link Repeater VF Level Options |
XMT (input) - -~
-17 to -4 dBm A-B
-4 to +8 dBm B-C
RCV (Output)
-17 to -55 dBm . ' E-F
-55to +8 dBm _ - : | D-E
E-Lead Options
IDLE BUSY
OPEN GND L-K, M-N
OPEN BATT L-J, M-N
GND BATT L-J, M-K
M-Lead Options
IDLE BUSY
OPEN BATT S-P
OPEN GND s-Q
Busy Switch Options
Send Busy to Far End W-v
No Busy to Far End W-U
E Lead to Busy Y-X
E Lead Open Y-Z
Opens T-R and T1-R1 Remove T, R,
T1, Rt
Leaves T, R and T1, R1, Cut Through TR, T1, Rl
325PR03 2Wire Pulse-Link Repeater M-Lead Options
IDLE BUSY
OPEN BATT S-P
GND BATT S-P
OPEN GND S-u
E-Lead Options
ON-HOOK OFF-HOOK
OPEN GND H-J, G-I
OPEN BATT H-K, G-I
GND BATT H-K, J-G
E & M Trunk
1-Way Incoming E lead is forced idle for alarm duration. A-B, E-F, L-M
1-Way Outgoing or 2-Way Dial E lead is forced idle, then after *T seconds B-C, E-D, M-N
Service Calling Party Control forced busy. (*T = 10-second nominal,
2-second optional strap option in alarm unit.)
2-Way Outgoing Dial Access E lead is forced idle for entire alarm. MB (OS) A-B, E-F, M-N
Incoming Operator Direct lead is grounded at T = O for entire alarm to
step idle indicator relay chain CKT.
2-Way Service in Common E lead is forced idle for entire alarm. MB lead A-B, E-F, M-N
Control Office is grounded for entire alarm to make that trunk
busy to the common control processor.
»
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SECTION Vi LYNCH
T-CARRIER TRAINING MANUAL COMMUNICATION
T-CARRIER SYSTEM INSTALLATION SYSTEMS
TABLE 6-1 (Cont.)
COMPOSITE STRAPPING OPTIONS
PART NIT NOMENCLATURE FUNCTION STRAP
NUMBER U ENCLATU
325D0P21A Dial Pulse Origination S Lead
Absence of Ground Searching 1-2, 11-6
Battery Searching 2-3, 11-6
Bt and B2 Leads 1-2, 4-5, 11-6
900Q 2W Terminations 4-5
Loaded Cabie 4-6
External Precision Networks 6-7
325DP22 mbial Puise Terminating 900Q 2W Terminations 4-5
Loaded Cable 4-6
External Precision Networks 6-7
9509 Loop Resistance 1-3
66002 Loop Resistance 1-2
325ET01 Electronic Trunk Called Party Hold (IN) A-B
(Oumn B-C
Remote Busy (IN) D-E
(OUT) E-F
Battery Reversal (ENABLE) G-H
(DISABLE) G-l
All Channels | VF Busy Switch Function Open VF Remove T, R
T1, Rt
Leave Path Cut Through TR T1, R1
303ST12 Office Repeater Simplex Power Polarity:
Negative (-) simplex power connection to RCV “B” space
XFMR (pins H & J). Positive (+) simplex power | bridged and
connection to XMT XFMR (pins W & X). “C” space
bridged
Positive (+) simplex power connection to RCV “A” space
XFMR (pins H & J). Negative (-) simplex power | bridged and
connection to XMT XFMR (pins W & X). “D" space
bridged
325ST15 Office Repeater Fault test signal detection period (loop delay). 1,2, 40r8
sec post to
center
(common) post
325ST16 Office Repeater One-Cable (Bidirectional) Operation Factory
strapped
Two-Cable (Unidirectional) Operation Remove straps
on circuit trace
posts intercon-
necting pins
F-F and 7-22
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LYNCH SECTION VI
COMMUNICATION T-CARRIER TRAINING MANUAL
SYSTEMS T-CARRIER SYSTEM INSTALLATION
TABLE 6-1 (Cont.)
COMPOSITE STRAPPING OPTIONS
PART UNIT NOMENCLATUR FUNCTION
NUMBER CLATURE STRAP
303ST17 Office Repeater Fault Signal Detection Period (Loop Delay) 1-, 2-, 4-, or
303ST17A 8-second post
303sT18 to center.
303ST18A (common) post
303ST127
One-Cable (Bidirectional) Operation Factory
strapped
Two-Cable (Unidirectional) Operation Remove straps
on circuit trace
Note: 303ST18A unit equalizer and artificial line | posts intercon-
range switches must be positioned prior to necting pins
installation. F-P and T-22
303FT03 Fault Locate Test Panel -130-vdc Power Supply
Enable A-B
Disable B-C
3030wWO0t Order-Wire Unit End-Office Application:
1. Order wire /s connected to CO selector. H-l, J-K, M-P
Order wire is not fed through.
2. Order wire is not connected to CO selec- G-H, K-L, M-P
tor. Order wire is not fed through.
Intermediate-Office Application:
Order wire feed through. Order wire is not G-H, K-L,
connected to CO selector. M-N
Note 1: Central office selector cannot be wired
when order wire is fed through.
Note 2: Order wire is connected to access jack
in all options.
303FFO1 Fault Filters Fault Locate Line Selection:
and Side 1 only U-v, W-X
303FF02 Side 2 only U-W, XY
Side 1 or side 2 (as selected by 303FT02 U-V, XY
S1/S2 test switch)
303FF03 Fault Filter Fault Locate Line Selection:
Side 1 only 1-2
Side 2 only 1-7
Side 1 and 2 (wired together) 1-2, 1-7
APRIL 1987 Vvi—23



SECTION VI LYNCH
T-CARRIER TRAINING MANUAL COMMUNICATION
T-CARRIER SYSTEM INSTALLATION SYSTEMS
TABLE 6-1 (Cont.)
COMPOSITE STRAPPING OPTIONS
PART
NUMBER UNIT NOMENCLATURE FUNCTION STRAP
302Ss01B Span Switch Unit Remote Looping
302SS01C o
Enable Lf'“ X
Disable Y
Bipolar Violation Rate*
1073 e B-D
104 VMoRmag. (E~AD
10's B-C
106 A-C
*Use a threshold of 1074 when a span switch
unit is used in conjunction with a voice ter-
minal. Use a threshold of 10 when a span
switch unit is used with a data terminal.
303RUO1B Repeater Units Bidirectional (One-Cable) Operation H-B
303RU02B | (AT&T—T 238 and 239 equivalents, J-A
respectively)
Lynch Option A 5-6
AT&T—T 238A/239A Option 7-8
1-2
3-4
Unidirectional (Two-Cable) Operation H-J
: B-A
5-1
Lynch Option B 6-2
AT&T—T 238B8/239B Option 7-3
8-4
Unidirectional (Two-Cable) with Spatial Frogging H-B
J-A
Lynch Option C 5-1
6-2
Note: There is no 238/239 equivalent to 7-2
Option C. 8-4
Simplex Power Feed
Looped fOWR bLowP PR E-F
C-D
Through  A:y Yhe Awr T E-D
Py Tpe FC
Fault Locating Option with Side 1 and Side 2 fault 10-11
line connected together
Fault Locating Option with Side 1 and Side 2 con- @ 1-12
nected for separate output  Aycp arg
d
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