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SECTION 164-171

3.04 In the idle state, when it is monitoring
line conditions, the unit typically

draws 70 rna (milliamperes). From detection
of off-hook until the unit is released, the
M-164-71 typically draws 90 rna, except
during outpulsing when the line is split; the
M-164-7 i then draws additional current for
the battery feed connected to Tip and Ring
IN.

• The End of Dialing feature inhibits the
converter from recognizing any digi ts
following a DTMF * or # signal.

3.03 The M-164-71 is packaged in a ther-
mal plastic housing as shown in figure

i. The housing meets UL94 v-o require
ments. The M-164-71 includes all the inter
face circuitry, logic elements, and DTM F
receiver functions to convert one linefinder
or selector. The unit operates on the same
-48 volt battery supply as other telephone
equipment.

• Answer supervision inhibits the unit.

• The i6-second Time Out starts when
the first DTM F digi t is received.

3.02 As is shown in Figure 3, a DTM F tone
pad signals a given digit with two out

of seven available frequencies. The M-164-71
detects and translates these two-of-seven
frequencies signals as they appear on its Tip
and Ring IN leads. It then outpulses the
corresponding number of break pulses to the
forward switching equipment wired to its Tip
and Ring OUT leads.

3. GENERAL DESCRIPTION

3.01 The M-164-71 provides dedicated
tone-to-pulse conversion with a single

unit for each linefinder. Any DTMF digit
from one to zero is converted to a series of
break pulses like those produced by a rotary
dial telephone. The fixed interdigi tal ti me of
the conversion decreases the total dialing
time compared to a manually operated rotary
dial instrument.
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A. Tone Receivel"

3.05 The tone receiver section of the
M-164-71 is bridged across the Tip and

®TELTONE is a registered trademark of TELTONE CORPORATION.

• Line split does not occur until the
signal has been verified as a valid digi t
and has ended: this avoids having the
line split by spurious noise.

• Tip party identification (ANI) forward
ing is provided.

• Installation requires connecting only
the Tip and Ring pair leads and the
battery and ground leads (see Figure 2).

CONTENTS
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4 Installation Test Checklist

Tables

1.02 Whenever this practice is reissued,
the reason for reissue will be listed in

this paragraph.

2. CONCEPT

2.01 The M-164-71 is a dedicated DTMF
receiver that converts DTMF digits

one through zero to equivalent trains of
rotary-dial type pulses. The M-164-71 is
packaged to mount directly on the back of a
switch rack and does not require additional
floor space. The unit is designed for direct
control (step-by-step) central office con
versions. The following design features are
provided.

1.03 The installation procedures in this
practice are condensed into Installer's

Aid 164-271. The Installer's Aid provides an
itemized checklist for installation and test
ing.

1. GENERAL

1. 01 This technical practice applies to
TELTONE® M-164-71 * CONVERT-A

PAKT
.
M

. tone-to-pulse converters (see Figure
1). Descriptions, ordering information, in
stallation procedures. and troubleshooting
procedures are provided.

Page 2
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ITEM
ORDERING

NUMBER

1"
2.54 CM

Figure 1 M-164-11 Converter

Ring IN pair at all times as shown in figure 4.
The input impedance of the tone receiver is
above 75K ohms at all the frequencies of
interest and causes no more than 0.052 dB of
loss from the line. This input is fil tered to
separate the high group and low group DTMF
frequencies which are then analyzed for
possible detection as a DTMF digit.

B. Time Out Release

3.06 The i6-second Time-Out Release
function limits how long the M-i64-7i

will respond to incoming digits.

3.07 After the Time-Out function has in-
hibited the M-i64-7i, it will not res

pond to signals on the line. This perm its end
to-end DTM F signaling. When the unit is
inhibited the calling party must go on-hook
and back off-hook before the M-i64-7i will
be enabled again.

3.08 The timer starts when the first DTMF
digit is received. This prevents Time

Out from occurring while dial tone is present.
The timer is always reset to zero by each
succeeding digi t recognized and upon on
hook.

C. Line Split Function

3.09 For the :\'1-164-71 to generate pulses
that will drive the forward switching

equipment ( a complete break and make of
loop current on Tip and Ring 0 UT), the line
must be split. Relays in the unit isolate the
Tip and Ring IN and 0 UT pairs. The Tip and
Ring IN pair is connected to an internal
battery feed source so the subscriber's tele
phone and the equipment in between still
have loop current. During line split Tip and
Ring 0 UT to the first selector are connected
in series with the pulsing circuit. A further
necessity for splitting the line is to prevent

Page 3
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M-164-71 CONVERT-A-PAK

11\1!'-I1\/1\
-48 V BATTERY

GROUND

LINEFINOER TIP IN TIP OUT "'- FIRST
/' SELECTOR

RING IN RING OUT '"
/'

/ SLEEVE OR C-LEAD

'"
Z\

SUBSCRIBER

Figure 2 System Connections

DTMF CODE

HIGH GROUP OF FREQUENCIES LOW HIGH

I 1209 1477 \
DIGIT FREQUENCY FREQUENCY

1336

697CJ [1]
1 697 Hz 1209 Hz

rrJ 2 697 Hz 1336 Hz
2 3 697 Hz 1477 Hz .

4 770 Hz 1209 Hz

770~ [TI I M~O I
5 770 Hz 1336 HzLOW GROUP OF 6 770 Hz 1477 HzFREQUENCIES 7 852 Hz 1209 Hz
8 852 Hz 1336 Hz852[TI I T~V IIT] 9 852 Hz 1477 Hz
0 941 Hz 1336 Hz
* 941 Hz 1209 Hz
# 941 Hz 1477 Hz

9410 GJ[] NOTE: THE CONVERT -A-PAK RESPONDS TO *
OR # ONLY FOR THE END OF
DIALING FEATURE.

Figure 3 DTMF Digit Buttons and Code
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the digit being outpulsed from interfering
with succeeding DTMF digits.

3.10 The detection of succeeding digits
holds the line split until they have all

been outpulsed. The line is restored after the
most recently received digit has been out
pulsed.

D. Answer Supervision Release

3.11 Detection of a polarity reversal on
the Tip and Ring pair inhibits the

M-164-71. This prevents the unit from
outpulsing after the called party goes off
hook. The M-164-71 will stop pUlsing and
restore the line even if the line is still split
because the calling party has inadvertently
signaled extra digits.

E. End of Dialing Feature

3.12 The End of Dialing feature is used
when the M-164-71 must be disabled to

allow use of DTMF tones for end-to-end
signaling. Any digits keyed after a DTMF *
or # signal are not recognized or outpulsed.

F. Dial Pulse Feedback

3.13 An attenuated indication of the out-
going pulses on Tip and Ring 0 DT is

capacitively coupled back via Tip and Ring to
the calling station. This provides the sub
scriber with an indication that the call is
being processed.

G. ANI Forwarding

3.14 The Tip Party Identification (ANI) cir-
cuit detects and forwards an impe

dance imbalance across the Tip and Ring pair
while the line is split if the Tip party of a
two-party line is the one off-hook. Without
this circuit in the M-164-71, the indication is
not seen by the forward equipment while the
line is split. The operation of this feature is
compatible with most toll systems, including
A.E. SATT equipment, most pay-station coin
ground indications, and most electronic ANI
mark systems, for example the Lorain 302
(other ANI mark systems which do not apply
the ground mark until requested by the
central office may not be compatible with
the M-164-71).

ISS 1, SECTION 164-171

4. ORDERING INFORMATION

4.01 One M-164-71 will be needed for each
linefinder or selector to be converted.

Each item ordering number in Table 1 desig
nates one unit as described. Each unit
includes a 24-inch connecting cable, two
splicing connectors, and the standard mount
ing hardware (available separately as M-164
25).

4.02 The standard mounting hardware pro-
vided with each M-164-71 includes:

the standard screw clamp bracket, one 8-32 x
3/4 slotted hex-head machine screw (part
number 731-00032-12), and two pan-head 4
20 x 1/4 thread-forming screws (part number
731-00044-04) that secure the bracket to the
housing.

4.03 The standard six-wire 24-inch con-
necting cable can be ordered separate

ly as CA-164-05. A longer 48-inch six-wire
cable is available as CA-164-06. A twelve
foot six-wire cable is available as CA-164-12.
All the cable leads are color coded and made
up of 22-gauge wire. The insulation on each
conductor is stripped back 1-5/8 inches from
the end. The outside tube of each cable is
cut back 4-5/8 inches from the end. Two
splicing connectors are supplied with each
cable.

4.04 The Loop-thru plug, ordered as M-164
-22, is available to maintain continuity

between the Tip and Ring pairs when the
cable is not plugged into an M-164-71. Some
installations which prewire the cables install
these plugs on the cable connector to retain
rotary dial service until the units are in
stalled.

4.05 To assure the specified performance
of the M-164-71, dial tone on the lines

being converted should be 350 Hz plus 440 Hz
Precise Dial Tone. Installation of a
TELTONE M-904 Precise Dial Tone Genera
tor is recommended as a means of obtaining
such a dial tone. Paragraph 6.04 of this
practice explains the dial tone requirements
in more detail.

Page 5
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Table 1 Item Ordering Numbers

ITEM
ORDERING DESCRIPTION
NUMBERS

Converter Unit (includes
M-164-71 24-Inch Cable and Mount-

ing Bracket)

CA-164-05 * Six-Wire 24-Inch Cable

CA-164-06 * Six-Wire 48-Inch Cable

CA-164-12 * Six-Wire 12-Foot Cable

M-164-22 * Loop-Thru Plug

Standard S/8-inch open-
ing Mounting Bracket,
one 8-32 x 3/4 slotted

M-164-25 hex-head machine screw,
and two slotted pan-
head 4-20 x 1/4 thread
forming screws.

*** All cables are shipped with two
splicing Connectors

5. FUNCTIONAL DESCRIPTION

5.01 To assist maintenance and trouble
shooting this description follows a call

as it is handled by the M-164-71 (see Figures
4 and 5).

A. Idle Condition

5.02 In the idle condition, before the call-
ing station goes off-hook, the unit is

disabled and power is removed from the
Signal Conditioning and Input Filter stages.
This reduces the idle power consumption of
the unit to less than 3 watts. No relays are
operated.

B. Enable Converter

5.03 When the calling station goes off-hook
and is connected to a line wired

through an M-164-71, the Loop Current De
tector on Ring IN forwards an indication to

Page 6

the On-Hook/Off-Hook Logic. The converter
is enabled to receive DTMF digits when the
off-hook indication has persisted for 130 ms
(milliseconds).

5.04 (See Figure 5.) Once enabled the
M-164-7 i remains enabled until on

hook unless it is inhibited by the End of
Dialing Release, the Time-Out Release, or
the Answer Supervision Release. Once inhi
bited, the unit can be enabled again only
after recognizing an on-hook condition.

5.05 At this stage the battery feed voltage
is being supplied by the forward equip

ment (usually a first selector) connected to
Tip and Ring OUT of the M-164-71. Dial tone
is also connected from the forward equip
ment. Dial tone to the calling station is cut
off when the M-164-71 splits the line as
described in the following paragraphs. Pulses
generated by the converter will then break
dial tone in the selector.

C. DTMF Digit Conversion

5.06 The signals on Tip and Ring IN from
the calling station are analyzed to

verify that they represent a valid DTMF
digit. There must be one and only one DTMF
frequency in each group and they must persist
for at least 40 ms (the specified guard
period).

D. Line Split

5.07 When the tones have persisted for 40
ms the value of the digit is latched.

When the incoming tones end, the line is split
in preparation for outpulsing by the operation
of the relays shown in Figure 4. This cuts off
dial tone to the calling station, connects the
internal battery feed supply to the calling
station, and connects the ANI forwarding
feature to the line. Pulses generated by the
converter will pulse the selector.

E. Memory Function

5.08 As each digit is accepted it is written
into a 16-digit memory register and

then read out in first-in-first-out order to be
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outpulsed. This memory is required because
valid DTMF digits can be received much
faster than they can be outpulsed with the
pr-oper interdigital ti meso The memory func
tion is recirculating so that any number of
digits can be received and out pulsed provided
the backlog of received-but-not-yet-out
pulsed digi ts never exceeds 16.

F. Time-Out Function

5.09 The Time-Out function is implemented
by a Hi-second timer which inhibits

the converter at the end of its cycle. This
function assures that the converter does not

ISS 1, SECTION 164-171

remain enabled after dialing is completed in
applications where answer supervision is not
present.

5.10 The timer does not start until the
first DTMF digit has been validated by

the unit. This assures that the unit is not
inhibited while dial tone is still present.

5.1 i The Time-Out timer is restarted at
zero by each succeeding digit. All the

DTMF digits received before the timer com
pletes its cycle will be outpulsed.

REVERSED LOOP CURRENT REVERSE
LOOP ';P OUT "
CURRENT ./

FROM LINEF ;NoER DETECTOR
"- liP IN

-""_

RING OUT "

RING IN LOOP :,.-Y TO fiRST SELECTOR /'

,
CURRENT ./ ...

DETECTOR

BATTERY
~ fEED

VOLTAGE
SOURCE

LI NE SPLI T -t ANI
HIGH

RELAY AND FORWARDING t--<
SIGNAL fREQUENCY OR I VER

/CONo IT ION I NG LOW
,\NO INPUT ~NCY / \
fILTERS

\V
,['\

~
ON-HOOK I
OFF -HOOK
LOGIC

LOOP ENABLE
CURRENT CONVERTER

, l/' / '\/ \/

INHIBIT

- -
PUL SING
DR IVER

LINE SPLIT LATCH
ANO LOGIC

DIGI' RECEIVER "-
,\NO CALL ./

PROCESSOR PULSE BREAK "-
./

Figure 4 Simplified Block Diagram
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IDLE CONDITION

UNIT HAS DETECTED LOSS OF LOOP CURRENT
FOR AT LEAST 200 ms

UNIT TYPICALLY DRAWS 70 MA

UNIT MONITORS LINE FOR INDICATION
OF AN OFF-HOOK

METALLIC TIP AND RING PATH THROUGH
UNIT [S COMPLETE

ENABLED CONDmON

AN OFF-HOOK CONOITION DETECTED BY
THE UNIT HAS PERSISTED 130 ms (UNIT
MAY HAVE RECEIVED AND OUTPULSED
ONE OR MORE DIGITS)

UNIT TYPICALLY DRAWS 90 MA

UNIT ENABLED TO RECEIVE DTMF SIG
NALS

METALLIC TIP AND RING PATH THROUGH
UNIT IS COMPLETE

OUTPULSING
INHIBITED CONDmON

VALID DTMF DIGIT(S) DETECTED BY
UNIT, ENTERED INTO MEMORY, AND
BEING OUTPULSED

TIP AND RING PAIR THROUGH UNIT IS
SPLIT BY OPERATED RELAYS

UNIT CONNECTS BATTERY FEED TO
CALLING PHONE, COMPLETING LOOP

UNIT ENABLED TO RECEIVE MORE DTMF
DIGITS IF END OF DIALING SIGNAL HAS
NOT BEEN RECEIVED

ANI INDICATIONS FORWARDED

SELECTOR TIP AND RING ARE CONNECTED
THROUGH TRANSISTORIZED PULSING
CIRCUIT IN THE UNIT TO COMPLETE THE
LOOP AND HOLD UP THE SELECTOR

TIME OUT RELEASE OR DIAL PULSE RELEASE
HAS OCCURRED; OR END OF DIALING
SIGNAL HAS BEEN RECEIVED AND PRECEDING
DIGITS HAVE BEEN OUTPULSED; OR ANSWER
SUPERVISION HAS BEEN DETECTED

UNIT TYPICALLY DRAWS 70 MA

UNIT WILL NOT RECOGNIZE DTMF SIGNALS

METALLIC TIP AND RING PATH THROUGH
THE UNIT IS COMPLETE

t

Figure 5 State Diagram
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during outpulsing, the unit is not inhibited
until after the last digit is outpulsed.

G. Outpulsing

5.12 Converted DTMF digits appear on Tip
and Ring OUT as rotary-type dial

pulses generated by the transistorized pulsing
circuit under the control and timing of the
Digit Receiver and Call Processor (see Figure
4). The line is held split during the
interdigital times and is restored 670-760 ms
after the last pulse of the most recently
received digit. If another digit is then
received, its outpulsing will not start until
one make period after the interdigital time of
the previous digit is completed.

H. End of Dialing Operation

5.13 The End of Dialing feature is imple-
mented when the unit recognizes

either an * or a # DTMF signal. The digit
receiver is immediately inhibited from recog
nizing any succeeding digits. The previously
received digits are outpulsed. This feature
allows end-to-end DTMF signaling in the
absence of answer supervision.

I. On-Hook/Off-Hook Logie

5.14 The On-Hook/Off-Hook Logic circuits
determ ine the conditions under which

the converter will be enabled at the start of
the call and that certain conditions on the
line will return the converter to the idle
condition. When answer supervision is not
present, loss of forward loop current for over
200 ms at Ring IN is considered an on-hook.
This implements the on-hook inhibit feature,
which is required if the calling subscriber
misdials and goes on-hook before outpulsing is
completed.

J. Answer Supervision Release

5.15 The Answer Supervision Release func
tion disables the converter for the

majority of calls by detecting iOO ms of
reversed loop current on the Tip and Ring

ISS 1, SECTION 164-171

pair when the called party goes off-hook.
The unit recognizes the reversal (whether the
line is split or restored) and goes into the
inhibited state.

6. INSTALLATION PROCEDURES

6.01 Prior to installation of the M-164-71
CONVERT-A-PAK units, the equip

ment being converted should be fully tested
for rotary dial operation. A DTMF telephone
which is not polarity guarded will help in
testing for polarity reversals.

6.02 Examine all the items received to as-
sure they have not been damaged in

transit. Compare the item ordering numbers
of the units to those listed on the packing slip
and Table i of this practice to assure the
correct items have been received. The item
ordering numbers of the M-164's are perma
nently stamped on the housing. See Figure 6.

6.03 Using Table 2, Installation Checklist,
will assure that all necessary installa

tion steps are completed before the unit is
put into service.

A. Dial Tone Requirements

6.04 Precise Dial Tone is preferred for
M-164-71 installations. CONVERT-A

PAK units may operate successfully with
other dial tones which do not include compo
nents within the DTMF frequency range
above the specified noise tolerance level.
The M-i64-71 is designed to perform as
specified in Part 9 of this practice with - 12
dBm (0.195 VRMS) per frequency of Precise
Dial Tone: pure tones of 350 Hz plUS 440 Hz
±O.5 percent and no more than :t3 dB of
amplitude variation. (The dBm reading is
obtained using a standard voltmeter calibra-
ted to provide a scaled voltage measurement
in dBm for a 600 ohm impedance. No
termination should be applied for this mea
surement.)

6.05 The surest procedure is to install a
Precise Dial Tone supply like a

TELTONE M-904 Precise Dial Tone Genera
tor before installing the M-164-7i's. If
Precise Dial Tone is not available the M-i64-

Page 9
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Table 2 Installation Checklist

1. Recommended Precise Dial Tone supplied to selector being converted.

2. Make linefinder busy and remove its fuse.

3. Remove and identify the Tip and Ring leads going to the first selector from the
linefinder jack.

4. Splice the ORANGE-WHITE cable lead to the Ring lead from the first selector.

5. Splice the WHITE-ORANG E cable lead to the Tip lead from the first selector.

6. Connect the BLUE-WHITE cable lead to Ring on the linefinder jack.

7. Connect the WHITE-BLUE cable lead to Tip on the linefinder jack.

8. Connect the WHITE cable lead to -48 volt battery on
the linefinder jack.

9. Connect the RED cable lead to office ground on the linefinder jack.

10. Plug the connecting cable into the socket on the bottom of the M-164-71.

Ii. Perform the installation tests in Part 7 of this practice.

12. Unbusy the linefinder to put the M-164-71 into service.

o
o

o
o
o
o
o

o
o
o

o
o

71 's should be thoroughly tested to assure
their adequate performance.

B. Wire the Connecting Cable

6.06 This step constitutes the cutover of
the line to DTMF service. SchedUling

this step during a period of low traffic is
recommended. Assure that the linefinder has
been made busy and its fuse removed before
beginning the wiring.

Page 10

6.07 At many installations there are sev-
eral linefinders associated wi th each

fuse. Before removing such a fuse, busy out
all the linefinders associated wi th it. Then do
the wiring for all those linefinders, plug the
connecting cables in the M-164-71 's, and
mount the units. Then replace the fuse.

6.08 The usual procedure when wiring sev
eral linefinders at once is to then

leave each linefinder busied out until the
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.":"

MOUNTING
BRACKET

Figure 6 Views of M-164-71
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installation of each associated M-164-71 has
been tested. It may not be desirable to leave
a quantity of linefinders busied out that long.
In that case, test all the newly wired linefind
ers for proper rotary dial operation by comp
leting a rotary dialed call through each one
and place those that pass the test back into
service. The same procedure applies when
Loop-thru plugs are used. Then return to
each linefinder to fully test the installation
of each M-164-71 as described in Paragraphs
7.05 through 7.12.

6.09 Locate the Tip and Ring connections
going to the first selector from the

linefinder jack behind the linefinder. Then
locate the battery and ground terminals
which will be used to supply power to the
M-164-71.

6.10 Remove and identify the Tip and Ring
leads from the linefinder jack. Re

versal of polarity between Tip and Ring will
prevent proper operation of the M-164-71.

6.11 Splice the Ring lead to the orange
wire with the white stripe in the

connecting cable. Splice the Tip lead to the

Table 4 Connecting Cable Wiring

PIN WIRE COLORS FUNCTION CONNECTION

I ORANGE-WHITE RING OUT TO FIRST

2 WHITE-ORANGE TIP OUT SELECTOR

3 BLUE-WHITE RING IN
FROM

-l WHITE-BLUE TIP IN L1NEFINDER

5 IV HITE BATTERY L1NEFINDER
TERMINAL

6 RED GROUND BLOCK

\:~?'O'O''i

CABLE CONNECTOR SOCKET DESIGNATIONS

Page 12

white wire with the orange stripe. See Table
4.

6.12 Connect the blue wire wi th the white
stripe in the connecting cable to the

Ring terminal of the linefinder jack. Connect
the whi te wire with the blue stripe to the Tip
terminal of the linefinder jack.

6.13 The white connecting cable wire must
be connected to the -48 volt battery

source. Connect the red wire to ground.
Then plug the miniature rectangUlar connec
tor of the cable into the socket on the bottom
of the M-164-71. Note that it locks with a
definite click. Assure that the first selector
does not seize when the connecting cable is
plugged in or when the first selector fuse is
installed. If there is not an off-hook phone on
the line, such a seizure indicates a wiring
error (see the troubleshooting part of this
practice).

Note: If Loop-thru plugs are being used,
the wiring should be tested by com
pleting a rotary-dial call on each line.

6.:1.4 The connecting cable can be wired at
the first selector jack if desired. In

that case, the orange-white and white-orange
cable leads would be connected at the jack
terminals while the blue-white and white-blue
leads would be spliced to the Tip and Ring
leads coming from the linefinder. Refer to
Table 4.

D. Mount the M-164-71

6.15 In the most common application the
CONVERT-A-PAK is mounted just

above the linefinder cable trough as shown in
Figure 7. In practice the units can be hung on
almost any horizontal bar within reach of the
cable.

6.16 The M-:I. 64-71 is just about as long as
the width of two linefinder switches.

Two M-164-71 Is are mounted behind each pair
of linefinders. The first M-:I. 64-7 i is secured
to the mounting bar by tightening the mount
ing bracket top with a wrench.
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6.17 The second uni t is secured by slipping
the retainers on the front into the

keyslots in the back of the first unit as shown
in Figure 8. When the second unit is being
secured it will be necessary to press down
ward until the units are flush at the top and
bottom. To separate the units later, the
retaining clip at the center- of the lower front
edge of the second unit must be pulled toward
the back as the unit is lifted up out of the
keyslots.

6.18 Some linefinder shelves may not have
enough clearance below the angle iron

to mount the M-164-71's. In these installa
tions the M-164-71's are mounted upside down
above the angle iron. Alternatively, the
mounting bracket may be moved to the
bottom of the housing and the unit mounted
right side up (See Figure 9).

6.19 Test the installation as described in
Part 7 of this practice before putting

the linefinder or selector back into service.

7. TESTING THE INSTALLATION

7.01 Normal DTMF and rotary dial traffic
through the equipment indicates prop

er operation of the converter when it is in
service. The installation of each converter
should be tested, as described in the following
paragraphs, before it is put into service.
These tests also verify the operation of the
converter. Use Table 5 as a checklist to
assure that all the tests are completed. Turn
to the troubleshooting part of this practice if
a converter does not perform as described in
each test.

7.02 An M-164-71 does not require main-
tenance. Routine exercising according

to local practices should assure that all the
testable functions of each converter are
operating.

A. Test Rotary Dial Operation

7. 03 Before ins taIling the linefinder fuse
or whatever other power source is

being used, go off-hook wi th a test telephone
connected at the linefinder's test jack or an
equivalent test point. Dial tone should be
heard in the earpiece of the test telephone.

ISS 1, SECTION 164-171

There is definitely a fault if the dial tone is
not connected. Either dial a rotary digit or
flash the hookswitch. If dial tone is not cut
off there is a faul t.

7.04 Place a rotary dial call. If the call is
completed, install the fuse and retest.

B. Exercise the Conversion Function

7.05 Be sure the fuse(s) applying power to
the M-164-71 and the forward equip

ment are installed. Connect a DTMF test
telephone to the linefinder's test jack. Go
off-hook with the test phone. Dial tone from
the forward equipment will be heard in the
test phone. Signal a DTMF numerical digit.
The dial tone should be cut off. Do not use
the dial pulse feedback, if present, to verify
the number of pulses generated. Line split
ting and line restoral generate extra clicks.
Observe the position to which the forward
equipment advances to verify that the num
ber of output pulses matches the digit sig
naled.

7.06 Verify that the forward equipment
(first selector) responds to each of the

ten digits. To simplify this observation, go
on-hook and back off-hook with the test
phone before signaling each digit. Signal the
office test number to assure that a complete
call can be processed and that the talk path is
restored when the called party answers.

C. Exercise the Time-Out Release

7.07 Go off-hook, wait 20 seconds, and
then signal a digit to start the timer.

Signal another digit in ten seconds. Verify
that both digits are outpulsed. Wait another
20 seconds before signaling a third digit.
That digit must not be outpulsed.

D. Exercise the On-Hook Inhibit

7.08 The M-161-71 must inhibit itself when
the calling party goes on-hook. To

test this function, go off-hook with the test
phone and quickly signal several large digits
(say 8's or 9's). Go on-hook with the test
phone. Observe that outpulsing stops and the
switching train drops before all the digits are
outpulsed.

Page 13
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MOUNTING BRACKET

"--- KEYSLOTS TO MOUNT SECOND M-164

Figure 7 Mount M-164-71 Behind Linefinders

Figure 8 Second M-164-71 Secures to First Unit

Page 14
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Figure 9 Remount Screw Clamp on Bottom
of Housing

E. Exercise the End of Dialing Feature

7.09 Go off-hook with the DTMF test phone
and signal any two numerical digits.

Follow those digits with a DTMF * character.
Signal two more numerical digits. Listen to
the dial pulse feedback or watch the forward
equipment to verify that only the last two
digits are not outpulsed. Go on-hook and
back off-hook with the test phone. Repeat
the test signaling a DTMF # character after
the first two digits.

F. Exercise the Answer Supervision Release

7.10 Identify a test number or station
which is sure to return answer super

vision when called. Go off-hook and get dial
tone. Signal all but the final digit of the test
number. Assure all the digits are outpulsed
by listening to the dial pulse feedback. Signal
the final digit of the test number and several
digit D's-count them. Listen to the dial
pulse feedback to verify that answer supervi
sion inhibits the unit before all the D's are
outpulsed.

Note: The delay before signaling the last
digit of the test number is to reset the
Time-Out timer and prevent it from
interfering with the test. If all the D's
are outpulsed it may mean that the call
didn't go through or that the equipment
did not return the reversal quickly

ISS 1, SECTION 164-171

Table 5 Installation Test Checklist

1- Rotary dial operation is not im-
paired. 0

2. DTMF telephone at linefinder's
test jack or equivalent test
point gets dial tone when off-

0hook.

3. Going on-hook and off-hook
for each one, all ten DTM F nu-
merical digits break dial tone
and drive the forward equip-

0ment.

4. Called party can be heard in
test telephone. 0

5. Time-Out release exercise com-
pleted. 0

6. On-hook inhibit exercise com-
pleted. 0

7. End of Dialing feature exercise
Dcompleted.

8. Answer Supervision release ex-
Dercise completed.

9. ANI Forwarding feature exer-
cise completed. D

10. M-164-71 put into service. D

enough. Repeat the test with about ten
D's to give the office equipment plenty of
time to return the reversal.

G. Exercise the ANI Feature

7.11 Connect an ANI equipped test tele-
phone in parallel with the DTMF test

telephone at the linefinder test jack if the
DTMF telephone is not ANI equipped. Test
for presence of the ANI indication at the

Page 15
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forward equipment as described in the appro
priate BSP or local practice while the line is
split by the M-164-71. (The M-164-71 holds
the line split only while outpulsing and during
the interdigital times when one or more digits
remain in memory for outpulsing.)

H. Place the Converter in Service

7.12 When all the applicable tests have
been successfully completed, the

M-164-71 can be put into service. Discon
nect the test telephone(s) and assure that the
linefinder is unbusied.

8. TROUBLESHOOTING THE M-164-71

8.01 The unit must be sent to the appro-
priate service center if these trouble

shooting procedures indicate a faulty M-164
71. The M-164-71 has no field serviceable or
field replaceable components.

8.02 The most common wiring fault is mis
placing the Tip and Ring leads.

8.03 The simplest way to determine wheth
er a fault is in the· wiring or the

Page 16

converter, is to swap the faulty unit with
another one, preferably one that is installed
and working properly. Obviously, there is a
converter fault if one unit works and another
does not in the same installation. The
troubleshooting figures are designed to be of
assistance where a known good unit is not
available, or when it is necessary to deter
mine a wiring error by indirect methods.

8.04 Which figure to use for isolating
faults depends on whether the unit has

been in service and operating properly prior
to the failure or is an initial installation. If
the unit has been in service and operating,
use Figure 10. If the problem is with an
initial installation, use Figure 11 or 13,
depending on whether the fault occurs before
or only after the power fuse is installed.
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REPLACE THE SUSPECT
M-164

CONNECT TEST PHONE AT
FIRST SELECTOR TEST
JACK. IS DIAL TONE
PRESENT?

/f\

YES ~
I---

NO I-

SWAP CONNECTING CAB
LES WITH ANOTHER M
164 WHICH DOES GET
DIAL TONE. REPEAT
THE TEST AT BOTH'
L[NEFINDERS. THE
FAULT SHOULD EITHER
MOVE TO THE OTHER
LINEFINDER OR PERSIST
AT THE ORIGINAL LOCA
TlON. DOES IT PER
SIST AT THE ORIGINAL
LI NEF INDER?

ISS 1, SECTION 164-171

WIRING OR INSTALLA
TION FAULT, GO TO

~ FIGURE 11
YES / ...... _

-

NO -7......_------

START HERE

ANY INSTALLATlOr~ TEST~ IS DIAL TONE PRESENT NO
FAILURE, SEE EXCEP- WHEN TEST PHONE GOES f--
TlON IN NOTE 1 OFF-HOOK?

YES

UNPLUG CONNECTING
CABLE FROM M-164.
IS DIAL TONE NOW PRE
SENT AT FIRST SELEC
TOR TEST JACK?

~ FAULT IS IN FORWARD
NO -----;? EQUIPMENT OR TONE

SOURCE OR WIRING TO
f--- IT

~------YES

I

I--

~
REPLACE THE SUSPECT
M-164

NO

FAULT IS IN LINEFINDER
'-_."-. OR HIRING FROM LItIE

YES ~ FINDER TO M-164, PReB
ABLY A SHORT

NOTE 1:
UNDER CERiAIN CIRCUMSTANCES AN M-164
MAY DUTPULSE ONLY PART OF THE SIG
NALED NUMBER (SAY THE FIRST THREE
DIGITS OF A SEVEN-DIGIT NUMBER) AND
THEN STOP. THIS IS USUALLY CAUSED BY
A REVERSED TIP AND RING PAIR IN THE
FORWARD SWITCHING EQUIPMENT THAT 010
NOT AFFECT ROTARY DIAL OPERATION BUT
APPEARS TO THE M-164 AS ANSWER SUPER
VISION. THE PROBLEM TENDS TO FOLLOW
PARTICULAR DIGITS AND IS ASSOCIATED
WITH INDIVIDUAL SELECTOR POSITIONS.
SINCE A GIVEN SELECTOR DOES NOT AL
WAYS CONNECT TO THE SAME POSITION THE
FAULT WILL APPEAR INTERMITTENTLY.

WHEN THE CONVERTER IS STOPPED IN MID
NUMBER BY A WIRING REVERSAL THE LINE
REMAINS CONNECTED TO THE FAULTY SE
LECTOR POSITION UNTIL THE CALLING
STATION GOES ON-HOOK. A TEST PHONE
CONNECTED WITH NORMAL POLARITY, AND
NO POLARITY GUARD, AT THE LINE
FINDER'S TEST JACK, WILL NOT BE ABLE
TO GENERATE DTMF SIGNALS. LEAVE THE
TEST PHONE OFF -HOOK TO HOLD uP THE
SELECTORS AND THEN TRACE THE LINE TO
THE LAST CLOSED SELECTOR POSITION.
THAT WILL BE THE REVERSED PAIR.

SWAP CONNECTING CABLES
WITH ANOTHER M-164
WHICH DOES GET DIAL
TONE. REPEAT THE TEST
AT BOTH LINEFINDERS.
THE FAULT SHOULD EI
THER MOVE TO THE OTHER
LINEFINDER OR PERSIST
AT THE ORIGINAL LOCA
TION. DOES IT P~RSIST

AT THE ORIGINAL LINE
FINDER?

SWAP CONNECTING CAB
LES WITH ANOTHER M
164 SHOWING NO
FAULTS, OR AT LEAST
NOT THE SAME ONE. RE
PEAT THE TEST AT BOTH
LINEFINDERS. THE

. ~" FAULT SHOULD EITHER
,/ MOVE TO THE OTHER

LINEFINDER OR PERSIST
AT THE ORIGINAL LOCA
TION. DOES IT PER
SIST AT THE ORIGINAL
Ll NEF 1NDER?

YES -7

NO -7

WIRING OR WSTALLA
TION FAULT, GO TO
FIGURE 11 IF FAULT
OCCURS WITH POWER
FUSE REMOVED; GO
TO FIGURE 13 IF
FAULT OCCURS ONLY
WITH POWER FUSE
INSTALLED

REPLACE THE SUSPECT
M-164

Figure 10 Troubleshooting Procedure
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START HERE

PRE-FUSE FAULT, EI
THER NO OIAL TONE OR A
HOOK FLASH DOES NOT
BREAK DIAL TONE

~ CORRECT THE FAULT AND
ARE ALL SIX CABLE NO ~ REPEAT THE PRE-FUSE

~ LEADS CONNECTED, EACH L.T~E~ST ___
/' ONE TO ITS OWN TERMI- -

NAL? YES

I

IS DIAL TONE CON- NO
NECTED THROUGH TO THE '---
TEST PHONE?

IF FLASHING THE HOOK
SWITCH WILL BREAK DIAL
TONE, BUT A ROTARY
DIAL CALL CANNOT BE
COMPLETED, THE UNIT IS
WIRED TO MORE THAN ONE
LINEF INDER AND/OR SE
LECTOR.

YES

I

1--------------..:"-44 A7

NO

LOCATE AND TEST THE NO H CORRECT IT AND REPEAT
GROUND CONNECTION AS THE PRE-FUSE TEST
DESCRIBED IN NOTE 1.~
IS IT CORRECT? YES

I

UNPLUG THE CONNECTING REMOVE THE SHUNT (S)
CABLE AND TEST FOR YES ---.::::,j AND REPEAT THE PRE-
SHUNTS AT THE LINE- /j FUSE TEST
FINDER. ARE THERE ANY~ .....--------
SHUNTS? SEE NOTE 2

I

TEST FOR GROUND AND ' CORRECT THE WIRING
BATTERY ON SOCKETS 1 NO ----::1 AND REPEAT THE PRE-
AND 2 OF THE CABLE CON- .....FU_S_E_T_E_ST _
NECTOR AS DESCRIBED IN ----- -
NOTE 3. ARE THE TESTS yes
SUCCESSFUL?

I

PLUG T'HE CABLE BACK " CORRECT THE WIRING
INTO THE M-164, TEST NO ~ AND REPEAT THE PRE-
FOR PROPER TI P AND FUSE TEST
RING INDICATIONS AT '----
THE LINEFINDER TEST
JACK AS DESCRIBED IN
NOTES 4 AND 5. ARE THE YES
TESTS SUCCESSFUL?

I

UNPLUG THE CONNECTING
CABLE. GO TO THE
FIRST SELECTOR. IS
IT SE IZED?

FAULT IS IN THE SE
LECTOR OR THE WIR

YES I .. '-.. rr~G FROM THE M-164
r7 TO THE SELECTOR

'----
~ REPLACE THE SUSPECT

NO I / M-164

Page 18

Figure 11 Pre-Fuse Fault Isolation (Sheet 1 of 2)
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A

CORRECT THE WIRING

, LOCATE ANO TEST THE NO -7 AND REPEAT THE PRE-
" GROUNO CONNECTION AS FUSE TEST

t----------------~/ OESCRIBEO IN NOTE 1. - .....-------
IS IT CORRECT? YES

I

I

TEST FOR GROUND AND ~ CORRECT THE WIRING
BATTERY ON SOCKETS 1 NO r----::::' AND REPEAT THE PRE-
AND 2 OF THE CABLE CON- ...F_U_SE_TE_ST _
NECTaR AS DESCRIBED INr--
NOTE 3. ARE THE TESTS YES
SUCCESSFUL?

CORRECT THE WIRING
TEST THE CONTINUITY OF NO ~ AND REPEAT THE PRE-
THE TIP AND RING IN / FUSE TEST
LEADS AS DESCRIBED IN - t--------
NOTE 5. ARE THE TESTS ----.:::::. REPLACE THE SUSPECT
SUCCESSFUL? YES / M-164

PROBLEM IS IN THE
SELECTOR OR THE WIR
ING FROM THE SELEC
TOR TO THE M-164 OR
THE OIAL TONE
SOURCE.

PROBLEM IS IN THE
SELECTOR OR THE WIR
ING FROM THE SELEC
TOR TO THE M-164 OR
THE DIAL TONE
SOURCE.

SOCKETS 1 AND 2 OF THE
CABLE CONNECTOR ARE
WIRED TO SOME OTHER
SOURCE OF BATTERY AND
GROUND THAN THE TIP
AND RING OF THIS
SELECTOR

I

NO ---)i
- .--------

YES ---)i

NO ~
-

YES

CONNECT THE TEST
PHONE AT THE SELEC
TOR'S TEST JACK ANO
GO OFF-HOOK. IS DIAL
TONE CONNECTED?

GO ON-HOOK WITH THE
TEST PHONE. DOES THE
SELECTOR DROP?

PLUG THE CABLE INTO
THE M-164. TEST FOR NO I--
PROPER TIP AND RING
INDICATIONS AT THE
LINEFINDER TEST JACK-
AS DESCRIBED IN NOTE
4. ARE THE TESTS SUC- YES
CESSFUL?

NOTES:

1. TRACE THE RED CABLE LEAD TO THE
TERMINAL TO WHICH IT IS CONNECTED.
VERIFY THAT TERMINAL TO BE POWER
SUPPLY GROUND. THEN CHECK CABLE
CONTI NU ITY BY CONNECTI NG A VOLT
METER BETWEEN SOCKET 6 OF THE
CABLE CONNECTOR (SEE FIGURE 12)
AND A BATTERY BUS NOT SERVING THE
M-164. REPLACE CABLE IF FULL ME
TER DEFLECTION DOES NOT OCCUR.

2. WITH THE CABLE UNPLUGGED FROM THE
M-164, TEST FOR BATTERY AND GROUND
AT THE LINEFINDER JACK TERMINALS.
PRESENCE OF EITHER INDICATES A
SHUNT.

3. WITH A VOLTMETER CONNECTED TO A
BATTERY BUS NOT SERVING THE M-164,
CHECK FOR GROUND ON SOCKET 2 OF
THE CABLE CONNECTOR (SEE FIGURE
12). THIS GROUND SHOULD BE SELEC
TOR TIP. IF IT IS NOT ON SOCKET
2, TRY SOCKETS 1, 3, 4, AND 5 AND
CORRECT THE WIRING. THEN CONNECT
THE VOLTMETER TO GROUND AND TEST
FOR BATTERY ON SOCKET 1 (SELECTOR
RING). TRY SOCKETS 3, 4, AND 5
AND CORRECT THE WIRING IF BATTERY
IS NOT ON SOCKET 1.

4. PLUG CABLE INTO M-164 AND CONNECT
VOLTMETER AS IN NOTE S 1 AND 3.
TEST FOR GROUND ON THE LINEFINDER
TIP TERMINAL AND FOR BATTERY ON
THE LINEFINDER RING TERMINAL. IF
EITHER IS ABSENT, THERe IS A
FAULT. IF THE CONNECTIONS ARE RE
VERSED, CORRECT THE WIRING AND
CONTINUE THE PROCEDURE.

5. UNPLUG THE CABLE FROM THE M-164.
WITH AN OHMMETER, TEST THE CONTI
NUITY OF THE CABLE BETWEEN SOCKETS
3 (RING IN) AND 4 (TIP IN) AND THE
LINEFINOER TERMINALS TO WHICH
THEY ARE CONNECTED.

Figure 11 Pre-Fuse Fault Isolation (Sheet 2 or 2)
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PIN WIRE COLORS FUNCTION CONNECTION

1 ORANGE-WHITE RING OUT TO FIRST
2 WHITE-ORANGE TIP OUT SELECTOR

3 BLUE-WHITE RING IN FROM
4 WHITE-BLUE TIP IN LINEFINDER

5 WHITE BATTERY LINEFINDER
TERMINAL

6 RED GROUND BLOCK

,
""

,\~(/O3041

" ~

CABLE CONNECTOR SOCKET DESIGNATIONS

Figure 12 Connector Cable Sockets
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"- REPEAT THE PRE-FUSE
IDENTIFY AND TEST THE / TEST
GROUND CONNECTION AS YES
DESCRIBED IN NOTE 1 TO

~
REPLACE THE SUSPECTFIGURE 11. MAKE ANY SWAP CONNECHNG YES M·I64NECESSARY CORRECTIONS ~ CABLES WITH ANOTHER /

AND ASSURE THAT ALL UN IT SUPPLI ED FROM A ...-
SIX CABLE LEADS ARE

~
DIFFERENT FUSE. DOES YCONNECTEO. WERE COR- NO
THE OTHER FUSE NOW NO CHECK THE WIRING FOR

RECTIONS NEEOED? BLOW? SHORTS

l'
START HERE 1

ANY INSTALLATION TEST REPLACE THE SUSPECT
FAUL T WITH THE L1NE- YES IS DIAL TONE PRESENT NO M-164
FINDER OR OTHER POWER
SOURCE FUSE INSTALLED

~
DOES THE UNIT BLOW - AT THE TEST PHONE -

ANO IF THE TEST IN THE FUSE? CONNECTED AT THE

PARAGRAPH 7.03 WAS NO -7 L1NEFINDER TEST JACK? YES
SUCCESSFUL.

I
~ CORRECT THE FAULT(S).

REPLAC I NG THE CABLE

Y ~
1F REQU I REO. ANO RE-

NO TEST THE CABLE WIRING YES PEAT ALL THE PREVIOUS
DOES FLASH I NG THE INSTALLATION TESTS
HOOKSWITCH BREAK OIAL ~ AS DESCRIBEO IN NOTE f---
TONE? 1. ARE THERE ANY WIR-

-7
REPLACE THE SUSPECT

YES ING FAULTS? NO M-164

I
UNIT IS WIRED TO MORE

J "- THAN ONE L1NEF INDER

I / AND/OR SELECTOR OR THE
LINE IS SHORTED TO

YES

~
BATTERY OR GROUND.

NO CAN A DTMF SIGNALED
CAN A ROTARY DIALED· CALL BE SUCCESSFULLY NO FAULT IN CONVER-
CALL BE SUCCESSFULLY I-- COMPLETED WITH THE f--- SION FUNCT ION. IF
COMPLETED?

YES Y PHONE AT NORMAL PO- UNIT FAILS SOME OTHER
LAR ITY? NO INSTALLATION TEST IT

MUST BE REPLACED

l "- SEE NOTE 1 TO FIGURE 10

I /

NO "- ADOES PROBLEM OCCUR YES 7ONL Y I NTERM I TTENTL Y ARE DTMF TONES AUDI-
1N THE FORM OF PAR- f--- BLE IN THE TEST PHONE f---

TlAL OUTPULSING OF EARPIECE? "- BTHE SIGNAL ED NUMBER? NO - YES
/

CABLE CONNECTOR SOCKET DESIGNATIONS

Figure 13 Installation Test Post-Fuse Faults (Sheet 1 of 4)
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"- TEST PHONE IS FAULTY

I /

YES~
TIP AND RING IN PAIR

NO
REVERSE THE POLAR ITY CAN A DTMF SIGNALED IS REVERSED

"'- OF THE TEST PHONE. ARE - CALL NDW BE SUCCESS- I--
/ THE TONES NOw AUDIBLE ~ FULLY COMPLETED?

YES / NO
TEST PHONE IS POLARITY
GUARDED. USE A VOL T-

"'-
METER TO CHECK TIP AND
RING PAIR POLAR ITY •

I W / SEE NOTE 2

"'- CYES CONNECT THE TEST NO /

0
REVERSE THE POLAR 1TV PHONE AT THE POLAR ITV
OF THE TE ST PHONE. DO - REQUIRED TO GENERATE -
TONES REMAIN AUDIBLE?

~
TONES. IS DIAL TONE

NO / AFFECTED AT ALL? YES

CHECK THE DIAL TONE

I ~ SOURCE. SEE PARAGRAPH

I 6.04

~

~ YES 0NO BREAK OIAL TONE WITH
DOES DTMF DIGIT BREAK

/
A HOOKFLASH. CAN A- -

DIAL TONE? DTMF CALL tlOW BE

YES COMPLETED? NO

I I
W J

NO f- IS DIAL TONE INTER- NO -DOES PHONE SIGNAL RUPTED AFTER EACH
OIGI TS AT NORMAL PO- f--- DIGIT AND THEN RE- f- LINEFINDER TIP AT TIP
LARITY' TURNS? OUT AND LINEF INDER

YES YES RING AT RING OUT AND

r7
SELECTOR TIP AT RING
IN ANO SELECTOR RING

I I AT TIP IN

LINEF INOER TIP AT\l; ~ RING OUT ANO L1NE-
FINDER RING AT TIP

A YES
OUT AND SELECTOR TIP

MUST PHONE POLAR ITV AT RING IN AND SELEC-

BE REVERSED TO SIGNAL f--- TOR RING AT TIP IN

B
DIGITS?

NO ~ LINEF INDER TIP AT
RING OUT AND LINE-
F INOER R[NG AT TI P
IN AND SELECTOR RING

/
AT RING IN

FOR COMPAR 1SON PUR-
POSES, THE CORRECT

"IiWIRING [S LINEF,INDER
TrP AT TIP IN (SOC·

UNPLUG CONNECTING

~ f-7KET 4 ) AND LINE- NO YES RING LEAOS SWAPPED
FINDER RING AT RING CABLE. IS GROUNO TEST CABLE CONNECTOR

SOCKET 3 WITH VOLT-
IN (SOCKET 3) AND STrLL PRESENT AT TIP - METER. IS -48V PRE- -
SELECTOR TIP AT TIP OF THE LINEF INDER

~
REPLACE THE SUSPECT

OUT (SOCKET 2) ANO TEST JACK' YES SENT? NO M-I64
SELECTOR RING AT
RING OUT (SOCKET 1)

IANO BATTERY AT SOC-
"- TIP SHUNTED AND RING

KET 5 AND GROUND AT
/ LEAOS SWAPPEDSOCKET 6

Figure 13 Installation Test Post-Fuse Faults (Sheet 2 of 4)
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CORRECT THE BATTERY
ANO GROUND WIRING.

"- ASSURE THAT ALL SI X

I

7 CABLE LEADS ARE CON-
NECTED. REPEAT ALL
PREVIOUS INSTALLATION
TESTS

"- LOCATE AND TEST THE "-BA TTERY AND GROUND NO NO F7 MUS T PHONE POLAR I TY /
CONNECTIONS AS DES- BE REVERSED TO SIG- -
CRIBED IN NOTE 3. ARE

-
"- L7 NAL DIG I TS?
/ THESE LEADS PROPERLY YES YES

WIRED?

I
-Jt

NO LP
TIP AND RING OUT PAIR
I S REVERSED

C IS EITHER BATTERY OR LI NEF I NDER TIP AT
GROUNO PRESENT ON RING OUT AND LI NE-
SOCKETS 3 AND 4 OF THE - r7

FINDER RING AT TIP
CABLE CONNECTOR' O~T AND SELECTOR TIP

YES AT TIP iN AND SE-
LECTOR RING AT RING

r IN

L INEF INDER RING AT

~ I LY
RING OUT AND SELECTOR
TIP AT RING IN AND SE-

@--
LEr.TOR RING AT TIP

yES NO OUT

ARE THEY BOTH PRE - IS BATTERY PRESENT ON LINEFINDER TIP AT TIP
- -

SENT? Y SOCKET 4'

~
OUT AND SELECTOR TI P

NO YES
AT RING OUT AND SE-
LECTOR RING AT TI P

I I'
IN

I
I S GROUND

NOPRESENT ON SOCKET 1
AND BATTERY ON SOC- r--KET 4 OF THE CABLE
CONNECTOR'

YES l
l' LI NEF I NDER TI P AT

~
RING IN AND L1NE-

I FINDER RING AT TIP
OUT AND SELECTOR TI P

Y
AT RING OUT AND SE-

DOES THE UNIT PULSE NO MUST PHONE POLAR I TV NO LECTOR RING AT TIP

"- BACK INTO THE TEST BE REVERSED TO SIGNAL IN

/ PHONE' f---
DIGITS?

I----

~
L1NEFINDER TIP AT TIP

YES YES OUT AND SELECTOR TIP
AT RING OUT AND SE-

I
LECTOR RING AT TIP IN

-J; L1NEF INDER TIP AT
TIP OUT AND SELECTOR

"- TIP AT RING OUT AND
YES / SELECTOR RING AT TIP

MUST PHONE POLAR lTV IN
BE REVERSED TO SIGNAL -
DIGITS? "- L1NEF INGER TIP AT

NO / RING IN AND L1NE-
FINGER RING AT TIP
OUT AND SELECTOR TI P
AT RING OUT AND SE-
LECTOR RING AT TIP
IN

Figure 13 Installation Test Post-Fuse Faults (Sheet 3 or 4)
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F "'- IS EITHER BATTERY OR NO ~ IS BATTERY PRESENT ON NO ~ BOTH PAIRS ARE RE·
/ GROUND PRESENT ON SOCKeT 1 AND GROUND VERSEO

SOCKETS 3 AND 4 OF THE - ON SOCKET 2 OF THE -
CABLE CONNECTOR? CONNECTOR? YES ~

REPLACE THE SUSPECT
YES M·164

I

,,~
"- THE IN ANa OUT PAIRS

I 7 ARE SWAPPED

YES

ARE THEY BOTH PRE- -
SENT? L1NEF INDER TIP AT

NO RING OUT AND LINE-

7
FINDER RING AT TIP IN
AND SELECTOR TIP AT
RING IN AND SELECTOR
RING AT TIP OUT

"-V ~ TIP LEADS SWAPPED

YES '"'"'"

I S GROUND PRESENT ON I--
SOCKET 3? l-

Na

NOTES:

1. UNPLUG THE CABLE FROM THE M-164.
CONNECT THE POSITIVE SIDE OF A
VOL TMETER TO GROUND AND VER IFY
THAT BATTERY IS ON SOCKET 5 OF
THE CABLE CONNECTOR (SEE FIGURE
12). THEN VERIFY THAT BATTERY IS
PRESENT ON SOCKET 1. THEN CON
NECT THE NEGATIVE SIDE OF THE
VOL TMETER TO A BATTERY BUS NOT
SERVING THE M-164 AND VERIFY THAT
GROUND IS ON SOCKETS 2 AND 6 AND
NOT ON SOCKETS 3 AND 4. FINALLY,
TEST THE CONTINUITY OF THE CABLE
WITH AN OHMMETER.

2. TO CHECK THE POLARITY OF THE
LINEFINDER TEST JACK, LEAVE THE
TEST PHONE CONNECTED AND GO OFF
HOOK. CONNECT THE POSITIVE SIDE
OF A VOL TMETER TO GROUND. IF THE
POLARITY IS CORRECT, THE RING
TERMINAL WILL BE MORE NEGATIVE
THAN THE TIP TERMINAL. IF IT IS
REVERSED THE TIP TERMINAL WILL BE
THE MORE NEGATIVE. NOTE WHICH
CONDITION EXISTS AND PROCEED
WITH THE TROUBLESHOOTING STEPS.
WHENEVER THE STEPS ASK ABOUT THE
POLARITY AT WHICH THE TEST PHONE
WILL SIGNAL DIGITS, ANSWER "NOR
MAL" OR "REVERSED" AS INDICATED
BY THE METER TEST.

3. REMOVE THE SUPPLYING FUSE AND UN
PLUG THE CONNECTING CABLE FROM
THE M-164. WITH AN OHMMETER VER
IFY THAT CONTINUITY IS PRESENT
BETWEEN SOCKET 6 OF THE CABLE
CONNECTOR AND THE TERMINAL TO
WHICH THE RED CABLE LEAD IS CON
NECTED. ALSO TEST FOR CONTINUITY
BETWEEN SOCKET 5 OF THE CONNECTOR
AND THE TERMINAL TO WHICH THE
WHITE CABLE LEAD IS CONNECTED.
IF EITHER OF THESE CONTINUITIES
IS NOT PRESENT, CORRECT THE CABLE
WIRING. IF BOTH CONTINUITIES ARE
PRESENT, INSTALL THE FUSE AND
VERIFY THAT THE WHITE CABLE WIRE
IS CONNECTED TO -48 VOLT BATTERY
AND THE RED CABLE WIRE IS CON
NECTED TO GROUND. IF THE POWER
CONNECTIONS APPEAR SATISFACTORY,
ASSURE THERE ARE NO SHUNTS IN THE
WIRING BY LEAVING THE CABLE DIS
CONNECTED AND TESTING AT THE
LINEFINDER TEST JACK WITH THE
METER THAT NEITHER BATTERY OR
GROUND ARE PRESENT ON THE TIP OR
RING TERM INALS.

Figure 13 Installation Test Post-Fuse Faults (Sheet 4 of 4)
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ISS I, SECTION 164-171

9. SPECIFICAnONS signaling during

Input Impedance line split

(tone receiver) 75K ohms min- Loop current
mum, AC coupled recognition
(see note 1)

ANI offset
Input DTMF Signaling recognition

Signal Accept level ANI offset
(per frequency) -22 to +6 dBm rejection

(0.062 to 1.55
ANI offsetVRMS), see note forwarding2

Signal reject level Input DC Signaling

(per frequency) 0.138 VRMS Answer supervision
(-35 dBm) see recognition
note 2 On-hook recognition

Tone accept bandwidth :t{1.5% +2 Hz)
Output Signaling

Tone reject bandwidth ±3.5% Pulse rate
Signal accept duration ~40 ms

Pulse ratio
Signal reject duration L25 ms Outpulse interdigital
Inpu t accept inter- time
digi tal ti me ~40 ms Outpulse loop
Input reject inter- resistance
digital time ~25 ms Time-Out Period
Signal cycle time :::::"'85 ms Line restoral time
Amplitude difference after the last break
(twist), high fre- pUlse of the most
quency relative to recently received
low frequency +6 dB digit

-8 dB, Power Requirementssee note 3

Noise tolerance -20 dB, see note 4 Voltage

DTMF digit recognition Current
idle or inhibitedafter off-hook :::::"'130 ms
enabled

Register Capacity 16 digits, see outpulsing
note 5

Interface Characteristics

Insertion loss L. 0.1 dB

Longitudinal balance
Fusing requirement

talk-through L60 dB
(see note 1)

£50 dB
(see note 1)

~10 rna

L2700 ohms

~5400 ohms

1500 ±I50 ohms

100 ms (typical)

200 ms minimum

10 ± 0.5 PPS

58% to 62% break

670-760 ms

300 ohms ±10%

16 ±1 seconds

670-760 ms

-43 to -56 VDC

70 rna, typical
90 ma, typical
90 rna, typical
(does not include
battery feed
current to
subscriber)

1/3 ampere
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SECTION 164-171

Environmental Requirements

Temperature limits
(up to 50% relative
humidity and 700 to
800 mm Hg) 0° to 55° C

Relative humidity
limits (at 0° to 55° C
and 700 to 800 mm Hg
for periods up to 72
hours) 0 to 85%

Circuit Board Material
(Epoxy impregnated fiber-
glass) FR4 per MIL-P

13949, UL ap
proved

Specifications are subject to change wi thout
notice.

Note 1: For frequencies 200 Hz to 3000
Hz, loop current 60 rna minimum.

Note 2: Voltage levels stated in dBm are
obtained using a standard voltmeter cali-

Page 26
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brated to provide a scaled voltage mea
surement in dBm for a 600 ohm impe
dance. No termination should be applied
for this measurement.

Note 3: Combined level of random, dif
ference, and harmonic noise components
at least 40 dB below the lowest level
DTMF component.

Note 4: Relative to lowest level DTMF
component with DTM F test tones at
centerband, twist ±l dB with combined
harmonics and difference frequencies at
-32 dB below lowest level DTMF compo
nent. Noise level is not to exceed -35
dBm.

Note 5: Digit register is recirculating
such that any number of digits may be
received and outpulsed as long as the
backlog of received but not yet outpulsed
digits does not exceed 16 digits.
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su .estlons
Readers Suggestion Form

Any suggestions you can offer to improve the use
fulness and accuracy of this practice for your applica
tion will be appreciated and duly considered.

In the block below, please indicate the practice num
ber, issue number, and date shown in the upper right
hand corner of the front page. Then write out your
suggestions and other applicable information in the
provided spaces. Finally, detach this sheet from the
practice, fold as indicated, staple once, and mail it.

Thank you.

How do you use this practice?

D Product familiarization
D Installation
D Training
D Maintenance
D Other _

Do you find this practice suitable for your needs?
DYes 0 No

Please check any specific criticism(s), give page
number(s), and explain below.

o Clarification needed. page(s) _

D Additional information needed. pagers) _

TELTONE
TECHNICAL
PRACTICE ISSUE DATE

D Information not required. page(s) _

D Error(s), page(s) _

COMMENTS - _

D Please have a representative call.

o Please send information on other Teltone products: M- _

!
I NAME

;

POSITION I MAKE AND MODEL OF INTERFACING EQUIPMENT

COMPANY I
ADDRESS

CITY STATE ZIP CODE I REFERENCE DRAWING OF INTERFACING EOUIPMENT

I

TELEPHONE EXT !
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