
.

BELL SYSTEM PRACTICES SECTION 226-521 ”900PT
Pacific Tel. ●issue A, January 1980

-.

TELTONE*

M-911A COIN.FREE ADAPTER

STEP-BY-STEP SYSTEM

1. GENERAL

1.01 This section is a cover sheet for the
TELTONE M-911A Coin-Free Adapter

Technical Practice, Section 911-120. GAEL 1956
authorizes the use of this equipment as an alternate
standard for the Pacific Company.

1.02 (Reserved for future use)

1.03 The TELTONE Model M-911A Adapter is
rated STANDARD for use in 350, 355, 360,

and No. 1 stepby-step (SXS) offices for the pro-
vision of Dial Tone First (DTF) with coin-free dial-
ing (911, 611, 411, etc.) and Touch-Tone@ services.

1.04 The Model M-91 1A is a solid-state device
using microprocessor control logic to simu-

late a coin at the start of a call and allow 3-digit ser-
vice codes, O+, 1 + and one or more 7-digit numbers
as coin-free.

1.05 Due to the effects nonprecise dial tone may
have on the coin-free adapter, it is necessary

to /imit their installation to offices equipped with
precise dial tone equipment.

1.06 This adapter is compatible with existing
coin box trunks (SD-31592 and SD-32539)

and is installed between the line finder and coin box
trunks on a one circuit card per trunk basis.

1.07 The Western Electric (WE) Coin Box Trunk
SD-32539 with DTF option remains as an al-

ternate standard for provision of DTF with coin-free
dial service. If Touch-Tone service is required with
this trunk, an external converter must be added.

1.08 Use of the TEL TONE M-911A Adapter does
not remove the requirement for certain stan-

dard modifications of the central office equipment for
D TF service. Modification and new equipment

required are covered in EL 1484, EL 2299, EL 5961
and EL 6271. The latter EL provides updated infor-
mation regarding conversion from coin first to DTF
operation and includes an updated list of GL
references.

1.09 Special Pacific Company wiring for
SD-31592 or SD-32539 Coin Box Trunks is

required for the TELTONE M-911A installation.
The installer should check the office files for the
latest issue of these drawings (PED 30022-10)
before attempting to modify these trunks.

1.10 If corrections are required in the manufac-
turer’s instruction, use Form E 3973-l PT as

described in Section 000-010-90 lPT to process the
correct information.

1.11 If equipment design and/or manufacturing
problems should occur, refer to Section

010-700-011 PT for procedures on how to file an En-
gineering Complaint for General Trade Products
(GTPs).

1.12 When revised instructions reflect changes
due to modification of equipment, retain the

superseded information until equipment is modified.

Note: Equipment shall not be modified without
the approval of the Equipment Maintenance En-
gineer.

2. RECOMMENDATIONS FOR USE OF ALTER-
NATE STANDARDS

2.01 The following recommendations should
be observed in the application of the alter-

nate standard-WE Coin Box Trunk SD-32539 or
the TELTONE M-911A Adapter.

2.02 If the majority of existing coin box trunks
in the central office are SD-31592, use the
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SECTION 226-521-900PT

TELTONE M-911A Adapter with both types of
coin box trunks SD-3 1592 and SD-32539 to provide
DTF and Touch-Tone. Further additions of coin box
trunks should be SD-31592 out of “C” stock for
reuse in these offices. If the SD-31592 is not avail-
able, use the SD-32539 with Pacific Company modi-
fication and the TEL’IUNE M-911A Adapter.

2.03 If the existing coin box trunks are all SD-
32539, use the standard WE modifications

required for DTF with coin-free dialing in these
trunks. For trunk additions in these offices, con-
tinue installing these trunks with DTF options.

2.04 Economic analysis for other office trunk
configurations will be the final determining

factor.

3. TRAINING

3.01 A formal training package on this equip-
ment is not contemplated as no repair work

is to be performed on the circuit cards by the field
forces.

3.02 Should a need for training develop, a re-
quest should be directed to the Engineering

Staff Director–Switching Systems.

4. MAINTENANCE

4.01 Under no conditions are field repairs to be
attempted. To do so renders the warranty

null and void.

4.02 Installation, testing and troubleshooting
procedures for the M-91 1A Adapter are in-

cluded in the attached TELTONE Technical Prac-
tice.

4.03 The recommended quantity of maintenance
spares for this equipment is 37o of the in-

stalled units per office without Control Supplies
Center (CSC) repair spares. With CSC, 1?40spares
per office and a 190 spares (pO04) located in CSC is
recommended.

5. TEST EQUIPMENT

5.01 The handset described in GAEL 1933 may
be used to test this equipment.

5.02 A test adapter, available
allows connecting the

M-91 1A circuit card.

6. ORDERING PROCEDURES

from TELTONE
handset to the

6.01 The Switching Engineer will order
TELTONE equipment direct from the

manufacturer:

TELTONE Corporation
10801– 120th Avenue NE
Kirkland, WA 98033

Note: Delivery time is 45 days after receipt of
order.

6.02 When ordering TELTONE equipment, use
Purchase Order Form GTP 2 as specified in

System Instruction (S1) 70, Section 2. Enter Master
Agreement No. 74-82 on the Purchase Order. Send
the blue copy of the Purchase Order as follows:

For Northern California and Nevada–

RPO
1129 B Street, Room 207
Hayward, CA 94541

For Southern CaIifornia—

RPO
2420 Yates Avenue, Room 246
Commerce, CA 90040

Note: Refer to S1 72, Section 5, and the General
Trade Products (GTP) Catalog for further infor-
mation on purchasing GTP equipment.

.
7. REPAIRIRETURN

7.01 The TELTONE warranty is for 4 years from
date of delivery. The warranty on repair

units is for the remainder of the original warranty or
90 days, whichever is longer.

7.02 TELTONE provides a factory repair service
on defective units in or out of warranty. Fac-

tory turnaround time is 10 working days for repairs.

Note: A flat rate charge of $30.00 per unit will
be made for units that require repair after the
warranty has expired.
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7.03 A TELTONE repair request card must be
filled out and accompany each unit being

returned. The unit being returned is shipped, trans-
portation paid, direct to the manufacturer. (See 6.01
for address.)

Note: TELTONE repair cards can be obtained
through your Sector Maintenance Engineering
Staff.

8. EXCLUSIONS/REVISIONS

The following change applies to the attach-
ed manufacturer’s instruction:

● Part 6, Table 4 (Page 19), Installation Check-
list–superseded with Table 4 – M-911A In-
stallation Checklist

1,

2.

3.

4.

5.

Examine equipment for any physical
damage. Special attention should be
given to the connector contacts.

Mount the card file. Depending on the
mounting location, it may be preferable to
do the program strapping before mount-
ing in frame.

Connect the battery and ground to the
card file, battery goes to pin 2 and office
ground to pin 11. Note that card files are
prewired in groups of five.

Connect the reorder tone or recorded an-
nouncement start leads to pins 9 and 10,
and the source tonelannouncement to
pins 13 and 15.

Connect the coin return voltage, – 110
volts or -130 volts, to pin 25 f& tip side
application of voltage.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Connect the alarm system leads to pins 7
and 8.

Connect the answer supervision lead from
the associated selector Ring to each
adapter pin 21.

Connect ground (or pay-station mark in
combined LF group) to pin 14 of each
Adapter.

If the program strapping has not been
done, do it now.

At this point, the Pacific Company modi-
fication of the coin box trunk SD-31592 or
SD-32539 must be done along with
connecting the M-9 11A into the circuitry.
Proceed with Step 11.

Make the linefinder and associated coin
box trunk busy. Connect the Tip, Ring,
Sleeve, J1 and J2 leads as follows:

Linefinder Tip to pin 6

Linefinder Ring to pin 4

Linefinder Sleeve to pin 2

Coin Box Trunk Tip to pin 5

Coin Box Trunk Ring to pin 3

Coin Box Trunk Sleeve to pin 1

J1 Lead to pin 18

J2 Lead to pin 19

Examine the card contacts.

Insert circuit card(s).

Test the installation as described in Part
7, Exercise Installation, of the manufa~
turer’s instruction.

Attachment:

TELTONE Technical Practice, October 1979 Addendum to Issue 1 and Section 911-120, Issue 1, August 1979
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Figure 1 M-911 and the 23-inch Card File

2. CONCEPT ● All service codes up to three digits
coin-free.

2.01 The M-9 11 is a microprocessor-based
adapter card which permits coin-free ● Coin-free O+, I+, and seven-digit-

access to programmed emergency/service number programming.
numbers from both rotary dial and DTMF pay
stations. The Adapter also provides tone-to-

. “J” relay circuit compatibility.pulse conversion for all calls, pay-station and
private, on its associated trunk. Installation
between the linefinder and the pay-station . Mixed or dedicated line group
repeater (coin trunk) is standard; dedicated interfacing.
lines may be used when applicable. Features
of the M-91 1 Coin-Free A-dapter include:

. Existing coin trunk or repeater

●

capability.

Tone and rotary operation.

Coin simulation to coin-trunk
analyzing dialed digits.

Multi-slot or single-slot pay s
compatibility.

● Dropped coin return.

● Separate LED indicators for input (IN)
and outpulsing functions (OUT).”

● LED indicator (ALARM) for on-card
while loss of voltage.

● Automatic busy indication to line-
ation finder when the Adapter is removed

from the card file.
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3. GENERAL DESCRIPTION

3.01 One M-91 1 circuit card is utilized per
trunk. Each card is wired between the

linefinder and the existing Day-station

repeater as shown in Figure 2. The M-91 1
can be used either in line groups devoted to
pay stations or in line groups with both pay
stations and standard subscriber lines. Coin-
free dialing for both rotary and
DTMF pay stations is ,provided, as well as
tone-to-pulse conversion for all calls on the
trunk. This conversion process includes
detecting as digits the two-of-seven fre-
quencies signals shown in Figure 3, and
resending the cli,qits as a series of break
pulses with the proper interdigital times.

3.0’2 The M-911 circuit card is 6.84 inches
(17.4 cm) high by 10.52 inches (26.7

cm) deep. As shown in Figure 4, the M-911
has three red LED status indicators. The
lower indicator, labeled OUT, lights while the
adapter holds up the repeater during line
split. The center indicator, labeled IN, lights
while the adapter is detecting loop current
flow through the trunk. The urper indicator,
labeled ALARM, Iiqhts and remains liqhted if
loss of regulator voltage or microprocessor
self-test failure occurs on the circuit card.
The BUSY switch applies ground to the
linefinder Sleeve lead when the handle is
moved up. The connector contacts labeled J2
on the front edge of the card are for the
TELTONE Test Adapter which allows con-
necting a butt-in test phone to the card.

A. Coin-Free Numbers

3.03 The M-91 \ provides coin-free dialing
of any three-digit service code and O

for the operator. The adapter can also be
programmed (as described in Part 5 of this
practice), in the field, to allow calls with O or
1 as the first digit to be dialed coin-free.
Another proFram allows one or more seven-
digit number(s) to be dialed coin-free. These
programs are selected by strapping certain
connector pins at each Adapter location. .
This connector strappin~ allows changing
cards without reprogramming. The Adapter
analyzes and repeats all the digits to prevent
fraud. If a coin has not been deposited, and
the number is unauthorized by pro~rammin~,

the call will be blocked and either
tone or a recorded announcement
connected throuqh to the pay station.

B. Fre&Ca.11 Operation

reorder
will be

3.04 The Adapter recognizes pay-station
calls by the presence of ground on the

pay-station mark lead. If this ground is not
present the Adapter resends all the received
digits. The Adapter also resends digits after
first digits of 1 or O, if those programs are
strapped.

C. Pay-Station Call Operation

3.05 The Adapter simulates the presence of
a coin to the pay-station repeater at

the start of a call from a pay station. Each
digit dialed is then checked against the
programs. If no coin indication is present or
the succeeding digits violate the program-
ming, the call will be restricted. If a coin
indication is present, the Adapter continues
to resend the received digits to complete the
call.

D. Directorized Office Programs

3.06 The pay station is tested for coin
deposit after the seventh digit when

tone digits are received. Unless programmed
otherwise, the Adapter splits the line after
the tones end in preparation for resending the
digit(s) as break pulses. Two proFrams are
provided for directorized offices. One blocks
the first tone digit for offices with dial pulse
release. The other blocks all tone digits for
offices without dial pulse release. A third
pro~ram provides for offices which absorb
the first three digits. In this program, the
Adapter resends the first three digits and
inhibits outpulsing until the seventh digit has
been received.

E. End-to-End Signaling

3.07 If a tone signal * or # is received
before the coin test, the call will be

restricted. After the coin test, or if the
Adapter is in free-call operation, an * or #
signal makes the Adapter transparent to any
succeeding signals to allow end-to-end signal-
ing. Mixed rotary and tone signaling will

Page 4
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PAY STATION MARK

7 (GROUND PIN 14 IF
THIS LEAO IS NOT
AVAILABLE)

f— \ ?
SLEEVE SLEEVE SLEEVE

- a
TIP TIP TIP TIP

$ ~ D 1

RING LINEFINOER RING M-911 PAY-STATION
RING

$ 4 - REPEATER RING
/ 1

I,J!,
4 -

*

I

ANSWER SUPERVISION INDICATION
ALARM U

REOROER
ANNOUNCEMENT

START

T

SOURCE OF
REOROER

ANNOUNCEMENT
OR REORDER

TONE

Figure 2 System Diagram

cause the call to be restricted if the Adapter
is not in the free-call mode.

F. Alarm Function

3.08 The alarm function of the Adapter
connects the two alarm system con-

nection points together and applies ground to
busy the linefinder Sleeve lead when an alarm
condition exists. This condition is shown by
a lighted Alarm indicator (upper red LED).

G. “J” Relay Circuit

3.09 The “J” circuit of the M-911 is used
with certain Bell System single-slot

pay stations on TSPS trunks. This option
consists of a single contact, normally-closed
relay which operates for the duration of the
call whenever O or 1 is received as the first
digit of the call.

H. Card Files

3.10 Three sizes of card files with connec-
tors installed, are available for the

M-91 1 (see Figure 5). The card file which
mounts onto a 23-inch relay rack can hold a
maximum of 25 cards. The card file which
mounts onto a 19-inch relay rack can hold a
maximum of 20 circuit cards. The card file
which mounts onto a rack or wall can hold a
maximum of 5 cards. Each connector
includes a shorting contact pair which
connects ground to the linefinder Sleeve lead
when the card is removed. This performs the
automatic make-busy function. Card files
include a wire tracing attachment allowing
the specific equipment connected to each
card to be identified from the card location.

L Test Adapter

3.11 A Test Adapter, shown in Figure 6, is
available to allow connecting a butt-in

test telephone to the contacts (J2) at the
front edge of the M-91 1 circuit card. The
Tip and Ring leads from both the pay-station
repeater and the linefinder are available at
this connector and are brought out to
Strowger-type contacts at the front of the
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I DTMFCODE

GROUPOF LOW
FREQUENCIES

GROUPOF HIGHFREQUENCIES
~

“7Llmzl

““rmm!!l

‘“B ❑ m

:imm!l

DIGIT

1

2

3

4

5

6

7

8

9

0
*

#

LOW
FREQUENCY

697 tiZ

697 Hz

697 Hz

770 Hz

770 Hz

770 Hz

852 Hz

852 Hz

852 Hz

941 Hz

941 Hz

941 Hz

Figure3 Tone Buttons and DTMF Code

Test AdaDter. When the sw’itch on the Test
AdaDter ~s in the ON position (uD), a coin
deposit simulation is applied to the linefinder
Tip lead.

3.12 A storaqe hook, which can be secured
to the relay rack with one of the bolts

securing the card file, is provided with the
Test Adapter. This arrangement provides a
convenient and safe location for the Test
Adapter when it is not in use.

4. FUNCTIONAL DESCRIPTION

4.01 The following descriptions of the
M-9 11 operational sequence are pro-

vided to assist evaluation and troubleshoot-
ing. The Simplified Block Diagram, Figure 7,
displays the connections of the circuit card
to the interfacing equipment. Figure 8
displays the sequence of operation.

A. FreeCall Mode

4.02 In the free-call mode, the Adapter
resends rotary digits or provides tone-

HIGH
FREQUENCY

1209 Hz

1336 ttz

1477 Hz

1209 Hz

1336 HZ

1477 Hz

1209 Hz

1336 Hz

1477 Hz

1209 Hz

1336 Hz

1477 Hz

to-pulse conversion for tone digits. Up to 30
consecutively signaled diqits may be stored
and outpulsed. No coin check will be made
and the Adapter will not restrict the call.
The Adapter can be made transparent by
signaling an * or #.

B. Pay-Station Call Sequence

4.03 If qround is present on the pay-station
mark input, microprocessor logic

applies the Battery Feed circuit of the M-911
to maintain loop current to the callinq sta-
tion. Relays K5 and K8 split the line. Loop
Hold is applied to the pay station repeater.
Indicators IN and OUT light to show line
status.

4.04 The Coin Box Unlock circuit, shown in
FiqL!re 7, applies a 1500 ohm resis-

tance from repeater Tip and Ring leads to
~round for 125 milliseconds (typical), simula-
ting the presence of a coin to the repeater.
The line is then restored by releasing all
operated relays and dial tone is sent through
to the pay station. Only the indicator labeled
IN remains lighted.
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t

—

BUSY

MAKEBUSY SWITCH~:

‘- T
6.82”

STATUS INDICATORS
(RED)

A

FRONT REAR

Figure4 M-911 Circuit Card

C. Rotary Digit Response program eomDarison and outpulsin~. See

4.05 The appearance of a rotary digit will
cause the line to be immediately split

upon recognition of a break in loop current
which may be a valid digit. Relays K5 and
K8 are operated as described earlier. Both
IN and OUT indicators are lighted.

4.06 The break in loop current is timed by
the Adapter for validation as a dial

pulse. If a break is longer than 30
milliseconds, it is counted as a dial pulse
after loop current has returned for approxi-
mately 9 milliseconds. The indicator labeled
IN blinks as each break is detected. Each
break pulse of the rotary dialed digit is
counted in this manner until loop current
persists for at least 100 milliseconds into the
interdigital time. The value of the digit is
then forwarded to the microprocessor for

Figure 7.

4.07 If a loop current break shorter than 30
milliseconds occurs, the line is

restored and the Adapter program is not
affected. If a break lasts long enough to be
considered an on-hook condition (300 milli-
seconds), the line is restored. If loop current
then returns before the Sleeve lead ground is
removed, the line remains restored until a
digit is signaled, at which time the call is
restricted. If instead another similar break
occurs, the line remains split until the Sleeve
lead ground is removed. There is no reorder
tone or recorded announcement.

D. Tone Digit Response

4.08 When the first digit is a tone digit, the
line is not split until tone signaling

ends and the outpulslng process starts. From
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h
WIR1

A. -/.,-j M-911-02

w]” ~
19-INCH

CARDFILE

h’ 1.98”

>

\

\

ii--’-‘i M-911-03
INCH

\l 11.69” ‘

‘w”
Figure 5 5-Card Rack/Wa.U Mount Card File and 19-Inch and 23-Inch Card Files with

Tracing Attachments (-t 1 of 2)
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M-911-05
5 CARDFILE

Figure 5 5-Card Rack/Wall Mount Card File and 19-Inch and 23–Inch Card Files with
Tracing Attachments (Sheet 2 of 2)

this point the tone di~it outpulsin~ process is
the same as for rotary diqits. If either of the
two directorized office proqrams are used
the line will be split as soon as the tones are
detected. The program for offices with dial
pulse release does this early spIit only for the
first digit. The program for directorizeci
offices without dial pulse release does the
early split for all the allowed tone digits in
the call.

E. Outpulsing

4.09 The digit is outpulsed by the Solid
State Pulser. The indicator labeled

OUT blinks as each break pulse is generated.
The timing of the outpulsed digit is con-
trolled by the Adapter at 10 pulses per sec-
ond with a 62,5 percent break and an
interdigital time of 840 milliseconds. This
pulse regeneration enhances o~eration in
offices where line capacitance, line imbal-
ance, or rotary dial variations appreciably
degrade the incoming pulses. The line is held
split during the interdipital time after each
digit except if O is received as the first digit.
In this case the line is restored one make-

interval after the last break. Succeeding
di@tS can be detected and processed whil~
outpulsing continues, unless the Adapter
restricts the call.

F. Restrict Sequence

4.10 When the Adapter restricts the call,
Battery Feed is a~plied and relays K4,

K5, K6, and K8 are operated. Loop Hold is
inhibited so the forward equipment drops and
can be used for other calls. The indicator
labeled OUT goes dark. To hold the linefind-
er, the Adapter applies ground to the line-
finder Sleeve lead.

4.11 Relays K5 and K8 perform the same
functions as during line split. Relay

1<6 connects the reorder tone or reorder
announcement source from Op Amp to Tip
through battery feed and provides a contact
make, if required, to start the recorded
announcement. These circuits remain oper-
ated until the calling station goes on-hook
and the loop current indication ceases. The
indicator labeled IN then goes dark.
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Figure 6 M-911-04 Test Adapter on Circuit Card
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Figure 7 Simplified Block Diagram
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Figure 8 Sequence Flow Chart (Sheet 1 of 2)
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4.12 After loop current has been absent for
300 milliseconds, the Adapter operates

relay K4 to apply -110 volts or -130 volts to
the Tip side of the line from the linefinder
for at least 450 milliseconds. This returns
any coins that have been deposited. The line
is then restored by the microprocessor.

G. Program for First Digit

4.13 If the Adapter is not yet in the free-
call mode the microprocessor, having

outpulsed the first digit, will note what digit
value was signaled and whether it was rotary
or tone generated. All succeeding digits
must be the same type, rotary or tone, or the
Adapter will restrict the call. If rotary
digits are used, any series of more than ten
rotary breaks will cause the call to be
restricted. If tone digits are used and an * or
# signal is received before either a coin
check has been made or the Adapter has gone
to the free-call mode, the call will be
restricted. If a coin check has been made or
the Adapter is in the free-call mode, an * or
# signal will cause the Adapter to become
transparent after any preceding digits have
been outpulsed.

H. Answer Supervision

4.14 The answer supervision indication
from the Ring lead at the selector side

of the repeater will cause the .4dapter to
either restrict the call or become trans-
parent to all signals on the line until Sleeve
lead ground is removed. If the Adapter is in
the free-call mode it becomes transparent
when answer supervision is detected. If the
Adapter is not in the free-call mode and
answer supervision appears before the coin
check has been made but after four digits
have been received, the Adapter checks for
presence of a coin. The call is restricted if
no coin is present. The Adapter becomes
transparent if a coin is present.

I. Supervision Signals

4.15 The Adapter is transparent to coin
collect and coin return voltages

except when the line is split. The Adapter is
transparent to rinqinq voltage, dry circuit
conditions, and reverse battery signaling at
all times. If the line is split when a dry

circuit or reverse battery condition is
detected, the line will be restored in 100
milliseconds on
was placed to
these Operator
coin signaling,
current loss.

the assumption that the call
the operator. Detection of
Answer functions, including
nullifies detection of loop

5. PROGRAM STRAPPING

5.01 The M-911 ~rovides coin-free access
to the operator and allows any three-

digit code to be signaled coin-free without
optional programming. Additional programs
are selected by wire wrappin~ straps between
the connector pins at each hl-91 1. This
connector strapgin~ permits changing circuit
cards without repromammimz. See Figure 9.

5.02 There are six promams which can be
enabled with wire-wrapoed straps on

the connector: coin-free O+ programming,
coin-free 1+ Programming, coin-free
programming for one or more seven-digit
number(s) and three office programs. The
three office programs are mutually exclusive.

A. Office Programs

5.03 The di@t absorption pro~am can be
used when there are no tone receivers

beyond the coin trunk. In this promam, the
first three DTMF digits are outpulsed as soon
as they are received. Succeeding digits are
stored in the M-9 I 1 until a total of seven
have been received. If a coin has been de-
posited, the last four digits are then out-
pulsed. If this promam is desired, pin 16 of
the connector is strapped to ground (pin [1)
and pin 17 must be left open. See Table 1.

5.04 “When the program for directoriz&d
offices with dial pulse release is used,

the M-91 1 blocks the first DTMF digit by
splitting the line upon initial detection of a
tone. The outpulsed digit then activates the
dial pulse release of the office equipment. If
this program is desired, both pins 16 and 17
of the connector should be strapped to ground ‘
(pin 11). See Table 1.

5.05 When the program for directorized
off ices without dial pulse release is

used, the M-9 11 blocks the tones of every
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Figure9 Program Connector Pins
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Table 1 Office Program Selection

/

Director
Digit Absorption

(pin 17)
Dial Pulse OFFICE DESCRIPTION

Release (pin 16)

OPEN OPEN No Digit Absorption; Non-Directorized

OPEN GROUND Digit Absorption; Non-Directorized .

GROUND OPEN All Digits Blocked; Directorized

GROUND GROUND First Digit Only Blocked; Directorized

Note: GROUND indicates a wire wrap connection to Pin 11 (ground). I
Table 2 Selection For O+and I+ Progra rns

Pin 22 I Pin 20 I CALL DESCRIPTION

GROUND OPEN Calls with O as first digit are coin-free (O+)

OPEN OPEN Calls with O or I as first digit are pay calls

OPEN GROUND Calls with 1 as first digit are coin-free (l+)

GROUND GROUND Calls with O or 1 as first digit are coin-free (O+ and 1+)

Note: GROUND indicates a wire wrap connection to Pin 11 (ground).

digit from reaching the forward equipment.
If this program is desired, pin 17 of the
connector is strapped to ground (pin 11). Pin
.16 must be left open. See Table 1.

B. O+ Program

5.06 If calls with O as the first digit are to
be dialed coin-free, pin 22 of the

connector should be strapped to ground (pin
11). See Table 2.

C. 1+ Program

5.07 If calls with 1 as the first digit are to
be dialed coin-free, pin 20 of the

connector should be strapped to ground (pin
11). See Table 2.

D. Seven-Digit Number Program

5.08 One particular seven-digit number
may be programmed as coin-free. The

output pins for the value of each digit are
stiapped to the input pins in the sequence of
the digits in the number to be dialed. The
first seven pins at the top of the right hand
row are the inputs for this program, first
digit at the top, as shown in Fim_ire 10. The
digit value output pins are at the top of the
left hand row.
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DIGIT VALUE
OUTPUTS

ANY

o

9

8
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6

5

4
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BACKVIEU

FIRST DIGIT
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THIRD DIGIT

FOURTHDIGIT

FIFTH DIGIT

SIXTH DIGIT
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COIN-FREE
SEVEN-DIGIT
NUMBER
PROGRAM
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Figure 10 Seven-Digit-Number Program Pins

5.09 The digit value pin of the first digit is
strapped to pin 43, the second digit is

strapped to pin 41, the third to pin 39 and so
forth until all seven digits of the number are
strapped. As an example, Table 3 lists the
wire straps to make the number 827-9626
coin–free.

Caution: Do not connect a program
INPUT pin to more than ONE program
OUTPUT pin. More than one wire-wrap
strap made to a particular number input
pin may result in service interruption.

5.10 Use of the ANY (value) pin allows
programming variations of the

seven-digit number to be coin-free. Pin 44
at the top of the left hand row of pins is the

ANY pin. A typical use of this feature is to
strap the first three digits for the exchange
prefix of the operating company’s Centrex,
and to strap pin 44 to pins 37, 35, 33, and 31.
This strapping allows all calls to the company
prefix to be coin-free.

6. INSTALLATION

6.01 Before installation of the M-91 1 is
begun, the equipment with which it

will be operating should be tested for proper
operation. Particularly, the relays in the
pay-station repeater should be adjusted as
described in the applicable maintenance
practice. Table 4 provides a checklist of the
installation steps for each M-91 1 circuit
card.
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Table3 Sample Seven-Digit-Number Strapping

Sample strapping to make
827-9626 coin free

DIGIT STRAPS

8 strap pin 38 to pin 43
2 strap pin 26 to pin 41
7 strap pin 36 to pin 39
9 strap pin 40 to pin 37
6 strap pin 34 to pin 35
2 strap pin 26 to pin 33
6 strap pin 34 to pin 31

MCKVIEU

‘N’ @

: , 1

@
FIRST L31GI.T

0 @ @ SECOND DIGIT

q @ @
lHIRII DIGIT

CO IN-FRE[

g m @

5EvEN. DIGI1
FOURTH OIGII NUMBLR

PROGR,W

7 @ @
FIFTH OIGIT INPUTS

DIGIT Y2LU[
ourw:s

‘ @ 0
SIXIM DIGIT

5 @ @ S[,IINTM 0[6[1

‘ 6$

‘ @

‘ @

‘ @

6.02 Examine all the items received to
assure they have not been damaged in

transit. The circuit card part number is
stamped on the circuit side of the card and
should match the packing list and Table 6.

A. Cautions

6.03 Circuit cards shipped individually are
packed in electrically conductive baqs

to protect IVOSFET components on the cards
from static electricity. During and after
removal from the bags, handle the cards by
the edqes. or . the front panel, and avoid
touching clrcult traces or components. This
will minimize any possibility of damage to
components from static electricity built up
on the body of the installer. Should a circuit
card require returnin~, it should be placed in
a bag if available.

B. Wiring Procedures

6.04 Recommended procedure is to wire
one Adapter first and test it. This

procedure avoids repeated mistakes. Do not
place the linefinder into service until the
Adapter installation has been tested. To
minimize down time, do as much wiring as
Dossible (up to paragraph 6.26) before the
iinefinder is made busy. This wiring can be
completed for all Adapters to be installed
before cutover is begun. The usual procedure
when several Adapters are wired at once is to
maintain each linefinder busied out until the
installation of each associated Adapter has
been exercised as described in Part 7 of this
practice. This procedure is practical when
the Adapters are cut over in groups of five to
match the fusing arrangement.

6.05 It may be desired to wire the entire
installation, insert the Adapter cards,

and put the lines back into service before
individually testing the Adapters. If this
situation exists, recommended procedure is
as follows: Do not install the supply fuses of
the Adapters. The line finder Sleeve lead
should be temporarily jumpered from pin 12
to pin [ of the M-911 connector. Then
disable the alarm system. A call should be
placed through each linefinder to assure that
regular service has not been imDaired. The
Adapters should be left in this configuration
until testing is ready to begin.

6.06 When ready to test the Adapters, busy
out the five linefinders associated

with a given M-9 I 1 supply fuse. Disconnect
those five Adapter cards, Disconnect the
jumper between pin 1 and pin 12 on each of
those five connectors. Unbusy the linefin-
ders. Install the selected M-911 supply fuse.
Insert and test the Adapter cards one at a
time as described starting at paragraph 7.03.
Each Adapter card can then be put into
service as soon as it is completely tested.

C. Mount the Card File

6.07 Depending on where the card file is to
be mounted, it may be more efficient

to do the program strapping on the connec-
tors before mounting the card fiie. in this
case, remove the back panel of the card file

Page 18



1SS 1, SECTION 911-120

Table 4 Installation Checklist

1. Examine received materials, paragraph 6.02 •1

2. Mount the card file, paragraphs 6.07 through 6.09 (Depending on the mounting
location, it may be preferable to do the program strapping first, if so see part 5
of this practice) •1

3. Connect the battery and ground pairs to the card file, battery goes to pin 2 and
ground to pin 11, paragraphs 6.10 through 6.12 •1

4. Connect the reorder tone or recorded announcement source to pins 13 and 15,
paragraphs 6.13 and 6.14 •1

5. Connect the coin return voltage, -110 volts or -130 volts, to pin 25 to apply it to
Tip or to pin 27 to apply it to Ring of the line, paragraph 6.18 •1

6. Connect the alarm system leads to pins 7 and 8, paragraphs 6.16 and 6.17 •1

7. Connect answer supervision lead to each Adapter, selector Ring to pin 21,
paragraph 6.19 •1

8. Connect pay-station mark or ground to pin 14 of each Adapter, paragraph 6.20 ❑

9. If applicable, connect the JI lead to pin 18 and the J2 lead to pins 19, paragraph
6.21 •1

10. If the program strapping has not been done, do it, see part 5 of this practice c1

11. Make the linefinder busy, connect the Tip, Ring, and Sleeve leads as follows:

Linefinder Tip to pin 6 •1

Linefinder Ring to pin 4 ❑

Linefinder Sleeve to pin 12 •l

Repeater Tip to pin 5 ❑

Repeater Ring to pin 3 •1

Repeater Sleeve to pin 1 0

12. Examine the connector contacts and card contacts, paragraphs 6.28 and 6.29 •1

13. Insert circuit card(s), paragraph 6.30 •1

14. Test the installation as described in part 7 of this practice ❑
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by turning each of the six captive fasteners
on the panel about a quarter of a turn
counterclockwise. Then proceed as directed
in part 5, PROGRAM STRAPPING, of this
practice.

6.08 Each card file occupies eight vertical
inches of the relay rack. Mount the

card file with the nameplate at the top.
Secure the file to the front of the rack with
four screws. The five-slot card file may be
mounted on either the rack or a convenient
wall space.

6.09 One or two mounting plate spaces
should be left between the card files

when more than three are mounted on a rack.
This spacing eases the chimney effect ~
cards in the lower files heating cards
upper files.

D. Connect Battery and Ground

Caution: The circuit cards mus’

f the
n the

not
be inserted into the connectors when any
wiring is being done on the connectors.
The one exception occurs when the
program strapping is done before any
other wiring. Assure that each circuit
card is pulled an inch or more out of its
connector.

6.10 If the protective back panel of the
card file is still in place, remove it by

turning each of the captive fasteners on the
panel a quarter turn counterclockwise. The
battery and ground terminals of the connec-
tors are prewired together in groups of five
as shown in Figure 11. Route one twisted
pair of 20-gauqe or 22-gauge wires from the
office fuse panel to the card file location for
each five cards being installed. Route these
pairs and all other wiring through the access
openings in the rear of the card file side
panels.

6.11 Wire wrap the ground lead of each pair
to pin 11 in each group of five

,connectors used, as shown in Figure 1I. The
ground on pin 11 should be common to the
central office ground. Pin 11 is the sixth Din
up from the bottom in the right-hand row of
the connector as shown in Figure 12.

Connect the battery leads of each pair to pin
2 in the same five connector group as
in Figure 11. Pin 2 is the bottom pin
left-hand row as shown in Figure 12.
pair should be fused for
amperes.

shown
of the

Each
1-1/3

6.12 Install the fuses and verify with a
voltmeter that -48 volt battery

appears on pin 2 in each five-connector
group. Verify that ground aDpears on pin 11
in each group. Then remove the fuses and
com Dlete the wiring as described in the
following paragraphs.

IL Connect Reorder Tone

6.13 Connec\ the output of the reorder
tone source to pins 13 and 15. If the

reorder tone source output is a single wire,
connect the output to pin 13 and connect pin
15 to ground on pin 11 (see Figure 12).

F. Connect Reorder Announcement

6.14 Conriect the Adapter to a reorder
announcement source of no more than

8 ohms impedance. Connect this source to
pins 13 and 15 of the connector. If the
recorded announcement source output is a
single terminal, connect the terminal to pin
13 and connect pin 15 to ground on pin 11
(see Fiqure 12). The reorder announcement
start function should be wired to pins 9 and
10 of the connector.

G- Adjust Reorder source Level

6.15 The Adapter provides approximately
10 dB of attenuation between the

reorder source and the pay station. If a
specific signal level on the line is required,
the input to the Adapter should be set 10 dB
above that required level.

H. Connect Alarm Leads

6.16 The alarm feature of the M-911
consists of a pair of relay contacts

which close when an alarm condition occurs.
One of these closures applies ground to the
linefinder Sleeve lead. The other set of
contacts provides a metallic path between
connector pins 7 and 8. These contacts are
rated at 0.3 ampere and 10 watts. Pins 7 and
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2. GRD SHOULDBE COMMONTO CENTRALOFFICE GROUND.

Figurell BatteryandGround Wiring

8 are the fourth ones up from the bottom of first connector in the card file. The same
the connector.

6.17 Connect the alarm common lead to pin
8, in the left row, of the first

connector in the card file. The same pinsof
the other connectors can be strapped from
that one. Connect the other alarm lead to
pin 7 of the first connector and strap the
other pin 7’s from that connector. The design
of the alarm system may require some
arrangement other than wiring all the
connectors together.

I. Comect CoinReturnVolt~e

6.18 The voltage that returns deposited
coins after the Adapter has restricted

a call must be connected to pins 25 and/or 27
according to the requirements of the local
equipment. The majority of installations
apply -110 volts or -130 volts to the Tip side
of the line. These installations would
connect the voltage to pin 25 of the M-91 I
connector. If voltage is to be applied to the
Ring side of the line, connect that voltage to
pin 27. Make the required connection to the

pin(s) of the other connector(s) can be
strapped from the first connector. IN
EITHER CASE, DO NOT ATTACH GROUND
(PIN 11) TO THE REMAINING OPEN PIN.

Warning Adapter will be damaged if
ground is connected to either pin 25 or
27.

J. Connect Answer Lead

6.19 Tap the Ring lead on the selector side
of the pay-station repeater and con-

nect it to pin 21 of the M-911 connector. Pin
21 is the eleventh pin up from the bottom in
the right-hand row. This lead implements the
detection of answer supervision by the
M-911.

K. Connect Pay-Station Mark

6.20 Tap the pay-station mark lead from
the linefinder and connect it to pin 14

of the M-91 1 connector. Pin 14 is the
seventh pin up from the bottom in the left-
hand row of pins. If the linefinder group is
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PAY STATION

> G

> 0-

NOTES:

1. CONNECTPAY STATION MARK INPUT, PIN 14, TO GROUND IF THE LEAD IS NOT
AVAILABLEFROMTHE LINEFINDER.A

‘OMMISSION OF THIS CONNECTIONMAKESALL CALLS COIN-FREE.

Figure13 IDFWiring

not a mixture of pay-station lines and proceed as directed in the following para-
standard private lines, there may be no pay-
station mark lead. In that case, strap pin 14
to ground on pin Il. OMISS1ON OF THIS
CONNECTION MAKES ALL CALLS COIN-
FREE.

L. Connect ’’J’’Option Leads

6.21 The “J” option is used with some Bell
System single-slot pay stations associ-

atedwith TSPS trunks. TheJl lead from the
trunk connects to pin 18 of the connector,
the ninth pin up from the bottom in the left-
hand row. The J2 lead connects to pin 19,
the tenth pin up from the bottom in the
right-hand row.

M. Programming

6.22 If the Adapter program strapping of
the connector pins, described in part 5

of this practice, has not been done, do it now.
If the program strapping has been done,

graphs.

N. Connect Tip, Ring, and Sleeve Leads

6.23 Each M-911 is wired between the
linefinder and its associated pay-

station repeater, as shown in Figure 13. At
most installations the leads to and from the
M-9 11 simply replace existing IDF jumpers
(shown as dotted lines in Figure 13) between
the linefinder and the repeater, The specific
connector pins to which the leads are con-
nected are shown in Figure 11. Manually
busy out the linefinder before starting this
wiring. Particular care should be taken not
to reverse the polarity of the Tip and Ring
pairs, since such a reversal will cause the
M-91 1 to malfunction. Complete the wiring
described in the following four paragraphs for
each card connector.

6.24 Connect the Tip lead from the line-
finder to pin 6 of the M-911 connec-
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tor. Pin 6 is the third pin up from the bottom
in the left-hand row of pins. Connect the
Ring lead from the linefinder to pin 4 which
is the second pin up from the bottom in the
left-hand row.

6.25 Connect the Sleeve lead from the
linefinder to pin 12 of the connector.

Pin 12 is the sixth pin up from the bottom in
the left-hand row. When the M-91 1 circuit
card is removed from the connector, this
Sleeve lead connection is shorted, by the
connector, to the ground connection on pin 11
opposite it. This implements the automatic
busy feature.

6.26 Connect the Tip lead of the pay-
station repeater to pin 5 of the M-91 1

connector. Pin 5 is the third pin up from the
bottom in the right-hand row of pins.
Connect the Ring lead of the repeater to pin
3 of the connector. Pin 3 is the second pin UD
from the bottom in the right-hand row.
Connect the Sleeve lead of the repeater to
pin 1 of the connector which is the bottom
pin in the right-hand row.

6.27 As the wiring for each trunk is
completed, record the appropriate

information on the wiring tracing attachment
of the card file.

O. Examine Contacts

6.28 Before inserting the circuit cards into
the connectors, check the contacts of

the connector and the contacts on the back
edge of the card. Look into the card file
from the front and verify that none of the
connector contacts are bent out of their
proper alignment (see Figure 14).

6.29 Examine the connector contacts on
the back edge of the circuit cards.

These contacts must be EXTREMELY clean
to assure optimum connection to the outside
wiring. If they show dirt, fingerprints,
grease, solder flux, or anything that does not
look like a bright shiny surface, those
contacts should be cleaned before the card is
inserted. Alcohol on a clean cloth removes
most foreign substances without the risks of
more volatile solvents.

ALL CONNECTOR
PINS ARE ALIGNED

AND EVENLYSPACED

PINS 11 AND 12
SHORT TOGETHER

TO AUTOMATICALLY
BUSY OUT THE

LINEFINDER WHEN
THE CIRCUIT CARD

IS NOT INSERTED
INTO THE CONNECTOR

FRONTVIEW

o
on
On
00
00
00
Clu
on
no
on

00
Da

00
00

00
00

on

Fno
on

00
no
on

o

Figure 14 Connector Contacts
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Table 5 Exercising Checklist

1. (If this is an initial installation test, proceed as described in paragraphs 7.01
through 7.03 before doing this step) ❑

Busy the linefinder with the switch on the M-911, exercise the restrict function
with a rotary dial phone, paragraphs 7.05 through 7.09 •1

2. Exercise the operator restrict feature if the Adapter is not programmed for coin-
free O+ calls paragraph 7.10 u

3. Exercise the coin-free O+and 1+ programs if they are used, paragraphs 7.11 through
7.13 •1

4. Exercise the coin-free seven-digit number program if it is used, paragraph 7.14 ❑

5. Exercise the DTMF conversion function if it is provided, paragraphs 7.15 and
7.16, if it is not provided the procedure is complete, go to paragraph 7.23 c1

6. Exercise the mixed signaling restriction, paragraph 7.17 0

7. Exercise the DTM F restriction, paragraph 7.18 •1

8. Exercise the appropriate office program, if any are used, paragraphs 7.19
through 7.22 c1

9. Put the M-91 1 into service, paragraph 7.23 •1

P. Insert Circuit Cards

6.30 The fuses supplying the Adapters
should not be inserted yet. When all

the wiring to the connector is completed, the
circuit card(s) can be inserted. Disable the
alarm if it is connected. Assure that the
BUSY switch is set in the up (busy) position.
The cards go into the card file with the
components to the right as seen from the
front of the housing. Care should be taken to
assure the card is started in the two proper
card guides to mate with the connector. As
the back edge of the card is inserted into the
connector a definite snap-tight fit will be
noticed. The card extractors will be just
touching the card guides when the Adapter is
properly seated in the connector.

6.31 Exercise the installation as described
in Part 7 of this practice. If the lines

are to be put into service before the M-9 11’s
are exercised as described in paragraph 6.08,

the BUSY switches on the circuit cards must
be set to the down (unbusy) position.

7. EXERCISING INSTALLATION

7.01 If the Adapters are now in service and
have been operating, start at para-

graph 7.04. If a first-time test of an installa-
tion is required, start here. Before begin-
ning, assure that the cards are inserted into
the connectors, the fuses are not installed,
the alarm is disabled if it was connected,
and the BUSY switch is set in the down
(unbusy) position. For convenience, an
Exercising Checklist, Table 5, is included.

7.02 Connect a rotary test phone at the
lincfi[]der test jack. The phone must

be able to simulate a coin deposit if the
linefinder group is dedicated to pay stations.
Verify that a rotary dial call can be
completed. Unbusy the linefinder. The
alarm relay of the M-91 1 will keep the line
from being seized. Verify this by testing the
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Sleeve lead of the linefinder for presence of
ground when the test phone is on-hook. Make
these two tests either at the linefinders
associated with the five Adapters supplied
from the first fuse to be installed or at all
the linefinders being adapted, depending on
local practice. Disconnect the Adapters
associated with the fuse to be installed, by
pulling them one inch out of the connectors.
The lines will then be busied by the shorting
contact of the M-911 connector.

7.03 The cards should not be connected yet.
Install the fuse. Assure that no test

phones have been left off-hook; the linefinder
must be released. Set the BUSY switch on
the card to the up (busy) position. Connect
the card to be tested. Sliding the card back
to the connector and then snapping it into the
connector minimizes stress on the circuits.
None of the indicators should light contin-
uously before the test phone is taken off-
hook. The indicators may light briefly as the
card is inserted into the connector. Any
cards which do light the indicators contin-
uously should be immediately disconnected
and suspected of being faulty. From here on,
exercise the Adapter just as if it were in
service. Toggle the BUSY switch, slowly, to
initialize the card. Go to paragraph 7.05.

7.04 If the Adapter is in service there may
be a call in progress at the time

exercising is desired. This will be shown by
either or both the IN indicator and the OUT
indicator on the circuit card being lighted.
Set the BUSY switch on the card to the up
(busy) position. If no switch is visible, lift
the wiring tracing attachment to reveal the
switch. When both indicators go dark,
indicating the call has ended, the switch train
must be completely idled. To do this, set the
BUSY switch down for approximately half a
second and then back up to the busy position.
This action resets the adapter to the start-
of-call sequence and assures that the fore-
ward equipment will be idle when the test
phone goes off-hook.

A. Restrict Function

7.05 Connect a rotary test phone to either
the Iinefinder test jack or the top set

of terminals on the M-91 1-04 Test Adapter.

If the test adapter is not used, the phone
must be able to simulate coin deposit. The
Test Adapter slips onto the contacts on the
front edge of the circuit card as shown in
Figure 6. If the linefinder group is a mixture
of pay-station lines and private subscriber
lines it will be necessary to attach, during
the following tests, a ground pick to either
pin 14 of the connector or the pay-station
mark lead at the linefinder (the busied
linefinder will not be providing a pay-station
mark).

7.06 Set the switch on the front of the Test
Adapter to the OFF position (down).

Go off-hook with the rotary test phone.
Both the IN and OUT indicator will light for
approximately one second. Note that dial
tone can be heard in the test phone. Observe
that the center, IN, indicator lights. Dial a
digit other than O or 1, that is not used as the
first digit of the number(s) programmed for
coin-free operation. Observe that the IN
indicator blinks as the dial on the phone
returns to the rest position. Then observe
that the lower indicator, labeled OUT, blinks
the same number of times after the dial has
stopped. Note that dial tone has been cut
off.

7.07 Dial three more digits. Note that
reorder tone or the reorder announce-

ment can be heard in the test phone.
Observe that the lower, OUT, indicator goes
dark and the center, IN, indicator remains
lighted. Go on-hook with the test phone.
Both indicators will go dark.

7.08 Set the switch on the Test Adapter to
the ON position (up) to simulate a coin

deposit. Set the BUSY switch on the circuit
card down and back up. Repeat the previous
exercise and observe that a call can be
completed instead of being restricted.

7.09 Leave the switch on the Test Adapter
in the ON position (up) to simulate a

coin deposit. Set the BUSY switch on the
circuit card down and back up. Test end-to-
end signaling by dialing seven digits. Observe
that all the digits are outpulsed, as shown by
the OUT indicator. Dial an * and two more
digits. Observe that the OUT indicator does
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not show outpulsing for the two digits. The
Adapter is transparent to incoming digits.
Go on-hook with the test phone.

B. Operator Restrict

7.10 If the Adapter is not programmed for
coin-free O+ operation, exercise the

operator restrict feature as follows. Set the
BUSY switch down and back up. Go off-hook
with the test phone. Dial O and verify that
the call goes through to the operator. Go on-
hook, set the BUSY switch down and back up,
and go back off-hook. Dial O and any other
digit. The call will be restricted regardless
of coin deposit or the interval between the
digits. Note that the second digit is not
outpulsed to the pay-station repeater. Go
on-hook with the test phone.

C. Coin-Free O+and 1+

7.11 Set the switch on the Test Adapter to
the OFF position. If the Adapter

connector is strapped for O+ operation,
exercise it as follows. Set the BUSY switch
down and back up. Go off-hook, dial O,
follow it with a number, and observe that the
call is answered by the intercept operator.
Go on-hook with the test phone.

7.12 If the connector is strapped for coin-
free I+ operation, exercise it as

follows. Assure that the switch on the Test
Adapter is in the OFF position. Set the
BUSY switch down and back up. Go off-hook,
dial 1, follow it with a number, and observe
that the intercept operator comes on the line
to handle the call.

7.13 If the conneetor is not strapped for
coin-free 1+ operation, exercise it as

follows. Maintain the Test Adapter switch in
the OFF position. Set the BUSY switch down
and back up. Go off-hook and dial 1.
Observe that the call is restricted. Observe
that with either the Test Adapter switch in
the ON position or a coin deposit simulated
by the test phone the call is also restricted
by the M-911.

D. Seven-Digit Number(s)

7.14 If the Adapter connector is strapped
to allow tom-free calling of a seven-

digit number, verify the strapping by com-
pleting a call to that number with the Test
Adapter switch in the OFF position. If a
group of seven-digit number variations are
coin-free by use of the ANY pin, place calls
to a representative sample of that group. A
rotary dial call will be restricted after the
third digit is dialed when a digit not allowed
by the program is signaled. Restriction
occurs on the seventh digit dialed when the
number is signaled with a DTMF phone.

R Tone-To-Pulse Conversion

7.15 Exercise the tone-to-pulse conversion
function, if applicable, as described

here. Go on to paragraph 7.23 if the tone
dialing feature is not used. Disconnect the
rotary dial phone from the Test Adapter.

7.16 Connect a DTMF test telephone to the
upper terminals of the Test Adapter or

the linefinder test jack. Move the Test
Adapter switch to the OFF position. Set the
BUSY switch down and back up. Go off-hook
with the DTMF phone. Signal any numerical
digit but O. Observe that the IN indicator
does not blink and the OUT indicator blinks
once for each unit of value of the digit
signaled. Go on-hook with the test phone.
Repeat this sequence and observation for
each remaininq numerical digit.

F. Mixed Signal Restriction

7.17 One method of fraud prevention pro-
vided by the M-91 1 is immediate

restriction in the presence of mixed siqnal-
ing. Set the BUSY switch down and back up.
Go off-hook with the DTMF test phone and
signal two digits which should not cause
restriction. Flash the switchhook. The
Adapter will restrict the call. Go on-hook
with the test phone.

G. DTMF Restriction

7.18 When tone dialing is used, the M-911
checks for coin deposit after the

seventh digit. Set the BUSY switch down and
back up. Go off-hook with the DTMF test
phone. Simal a seven-digit number which is
not programmed for coin-free operation.
Observe that up to the first six digits are
outoulsed, if they are signaled
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slowly, and then reorder tone or the recorded
announcement is connected to the test phone.
(Since tone dialing is faster than rotary
outpulsing, the number of digits outpulsed
before seventh-digit restriction occurs is not
predictable.) The lower, OUT, indicator goes
dark. Go on-hook with the test phone. If this
test is repeated with either the Test Adapter
switch in the ON position or a coin deposit
simulated by the phone, the call will be
completed.

H. Office Programs

7.19 The three programs for different types
of offices are mutually exclusive and

are tested differently. If the office does no
digit absorption and is not directorized, go to
paragraph 7.23. If the office does digit
absorption go to paragraph 7.20. Go to
paragraph 7.21 if the office is directorized.

L Digit Absorption
7.20 To exercise the digit absorption pro-

gram, go off-hook with a DTMF test
phone. Signal the first three digits of a
number. Set the switch on the Test Adapter
to the ON position or simulate a coin deposit
with the phone. Observe that these digits are
outpulsed as indicated by the blinking of the
lower indicator. Signal the next three digits
of the number. Observe that they are not
outpulsed. Signal the last digit of the
number. Observe that the last four digits are
now outpulsed and both the IN and OUT
indicators remain lighted. Go on-hook with
the test phone and go to paragraph 7.23.

J. Directorized Offices

7.21 In a directorized office without dial
pulse release the M-91 I blocks the

tones for all the digits by splitting the line
upon initial detection of each DTMF digit. In
a directorized office with dial pulse release
only the first DTMF digit is blocked.
The ability to complete a DTMF call with the
switch on the Test Adapter in the ON
position in these offices indicates proper
operation of these programs in the M-91 1.

7.22 To verify that the M-911 is blocking
the digit tones, do the following test.

Before signaling the digit, observe that the

OUT indicator is not lighted. Signal the digit
and do not let the button up. If the OUT
indicator is lighted, the tones are being
blocked. Let the button up and observe that
the OUT indicator blinks once for each pulse
after it has lighted.

K. Put Adapter Into Service

7.23 Having successfully completed all the
applicable exercise steps, the M-91 1

can be put into service. Remove the ground
pick from pin 14 if one was required. When
disconnecting the Test Adapter, press the
card into the card file with one hand while
pulling the Test Adapter off the connector so
the card is not pulled out of its connector.
Do not leave the Test Adapter on the card
with the switch in the ON position. Move the
BUSY switch on the Adapter card down to
the unbusy position. Assure that the
linefinder is not left busied out. Repeat the
steps described in the preceding paragraphs
for each Adapter card installed. Replace the
back panel of the card file and swing the wire
tracing attachment down in front of the shelf
when all the installed Adapter cards have
been exercised.

8. PREPAY PAY-STATION
MODIFICATIONS

8.01 Modifications to the pay stations and
their associated switching equipment

may be necessary for them to operate with
the M-911. If the following requirements
exist, no modifications are needed and coin-
free service can begin immediately.
Otherwise, modify the equipment to meet the
following conditions:

(a) The pay stations and associated
switching equipment must be wired

for loop start operation.

(b) The pay stations must be set up for
dial-tone-first operation. Dial shunts

across the rotary dial impulse springs must
be removed. Dial shunts disabling the tone
pads prior to coin deposit must be
removed. The pay stations must be able to
signal the central office without a coin
deposit.
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A. Modification of Older Pay Stations

8.02 Modifications to multi-slot pay-station
telephones like the A.E. type 62 or

type LPA-82 will be required. The coin
spring shunt (usually a green wire) across the
dial impulse springs must be removed.

B. Modification of Newer Pay Stations

8.03 The required modification to single-
slot pay stations, like the A.E. type

120A, can usually be found in the appropriate
practice under Emergency Calling Modifica-
tion. For the A.E. type 120A this is GTE
Practice 476-201-100. As directed, remove
the strap between pin Y and pin Z on the
interface card. If it is present, also remove
the strap between pin E and pin 0.

8.04

shunt

8.05

For A.E. type LPB-82, remove the
green wire (shunt) from the coin spring

contact.

For N.E. types NE-233 OA, OB, OC,
and @E, remove the wire from contact

2 on the coin relay.

8.06 For other types of pay stations, make
the required modifications to meet the

conditions described in Paragraph 8.01.

8.07 Cutover is established for each pay
station as the modification, if

required, is completed. Each modified pay
station should be tested for proper coin-free
operation according to locally established
procedures. Unmodified pay stations main-
tain compatibility with existing pre-pay
services. This allows cutover to be scheduled
over an indefinite interval to accommodate
work schedules and manpower loads.

9. TROUBLESHOO~G

9.01 If an M-911 passes all the applicable
exercising steps in part 7 of this

practice, there is nothing wrong with it and
the cause of any difficulty being experienced
must be located elsewhere. Failure to pass
the exercising steps must be isolated to one
particular M-91 1 and the associated equip-
ment.

9.02 If an M-911 does not pass all
applicable exercising steps in part 7

and the troubleshooting procedure described
in the following (Figure 15) determines that the
M-91 1 circuit card is faulty, the card must
be sent to an appropriate service center. The
components on the M-911 card are neither
field serviceable nor field replaceable,

10. SPECIFICATIONS

Input Impedance
‘(tone receiver)

Input DTMF Signal

Signal level
(per frequency)

Tone accept
bandwidth

75K ohms,
AC coupled

Requirements

Tone signal duration

Tone input interdigi-
tal time

Cycle Time

Digit Input Rate

Amplitude difference
(twist), high frequency
with respect to low
frecmency

Precise dial tone
tolerance

-22 to +6 dBm
(0.062 to 1.55
VRMS), see note

+].59~ +2 HZ
-1.5?6 -2 Hz

110 ms

9 digits per
second maximum

+6 dB
maximum
-8 dB
maximum
see note 2

= -12 dBm per
tone (0.0194
VRMS), see note

1[

1
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THf FAuLT. CLEANING
THE CONNECTOR CON-
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SHOULO PREVENT REPE-
TITIONS OF THE
PR08LEM.

START

I
If THE FAuLr APPEARS
AT BOTH LOCATIONS,
IT IS POSSIBLE THAT
THE ORIGINAL LOCATION
HAS A PROBLEM UHICH
O.WGES THE CMOS.

-i

HAS AOAPTCR BEEN
IN SERVICE ANO
OPERATING?

Y[s

—

NO

AOAPTER LH)ES NOT PASS
INSTALLATION M MAIN-
TENANCE TESTS t-

1[ u 1.[. Unc : II I i # SUCH AS FCRE[GN VOL-
TAGES ON TH[ PROGRAN
LOGIC PINS OR SHORTS
EETuEEN THE PINS.
cLEAN THE cONTACTS OF
80TH lHC CMOS AhO
TEST THOI IN THE-4+=IS AU AOAPTER CARO

t

w

AVAILABLE WICH 00ES
PASS THE TEST(S] IN
ITS LOCATION? rES

w ,.L ,.- mu
‘“OUT- [NO ICATORS
...-. . . . . .lyEsl---ll I KNOWN-COOO LOCATION.

REPLACE BOTH CAAOS

,4
L1bHl W+kN IML PHUNk
AT TNf L lNEF INDER
TCST .JACK GOIS OFF. No
HIXK ? I

IF THE FAULT PER-
SISTS. TEST EACH PIN
OF THE FAULTY LOCA.
TION BEFORE [NSERl-
ING TM REPLACEMENT
CARD,

3NO

Yfs 1I_
CLEAN THE CONNECTCfI
CONTACTS OF THf CAAO
ANO CONOUCT THf TEST
AWIN, ALCOHOL ON
A CLEAN CLOTH CI)ES A
GWD CLE&NING JOB
!dIWOUT TH[ HAZA4TOS
OF M3RE VOLATILE SOL-
VENTS. THE CIRCUIT
c#J70 MUST BE REPLACEO
IF THE FAULT PERSISTS

SUAP LOCATIONS HI TH
THE SUSPECT C&70
(SEE NOTE 1). 2E -
PEAT THE TEST(S) AT
BOTH LOCATIONS. 00ES
THE FAuLT PERSIST AT
THE ORIGINAL LOCA-
TION hNO NOT AT THE
OTHER ONC?

ARE THE POWER CONNEC-

k

NO

TIONS AT THE BACK
OF THE CONNECTOR
CORRECT? SEE NOT[ 2. YES

t

6BOTH CAROS AAE PRE-
SUMMLY OKAY. EY.A-

Ycs

MINE THf CONNECT(YI
CONTACTS AT THE L%?lG-
INAL LOCATION. ARE
TM CONTACTS OKAY?

NO P ~~
yC017REcT THE MIRING

NO
IS THE POLAR ITV OF ANO REPEAT THE

THE L !NC ON CONNECTOR
PREvIOUS TEST.

PINS 5 ANO 3 CORRECT?
SEE NOTC 1. CORRECT THE POLARITY

YEs ANO REPEAT THf
PREVIOUS TEST.

RfPA[R CM RCPLACE
THE CONNECTOR.

\-
CC#RECT THE MIRING
ANO RCPEAT THE
PREvIOUS TESTS.

2E!EH-+REpLAcE THE AOAPTER
CARO

NOTES:

1. TO AVOIO INTERRUPTINGA CALL IN PROGRESS, DO NOT UNPLUG A CARO WHICH HAS THE “IN” STATUS [NOICATOR L[GHTEO.
[NSTEAO, SET THE “BUSY” SUITCH OF THE M-911 UP TO THE BUSY POSITION ANO UNPLUG THE CARO AFTER THE INOICATOR HAS GONE
OARK. ASSUR[ THE ‘“BUSY”SWITCH 1S SET TO THE BUSY, UP, POSITION BEFORE RE-INSERTING THE ADAPTER INTO A CARD FILE.

2. CHECK THE POWER CONNECTIONS WITH A VOLTMETER. CONNECT THE POSITIVE SIOE OF THE VOLTMETER TO PIN 11 OF THE CONNECTOR,
THE NEGATIVE S1OE OF THE vOLTMETER IS CONNECTEO TO PIN 2. OBSERVE THAT THE METER INOICATES BETWEEN 44 ANO 56 VOLTS.
IF NOT, THERE IS A WIRING FAULT THAT MUST 8E CORRECTEO, THEN, REPEAT THE TEST.

3. CHECK THE POLARITY OF THE “TIP” ANO “RING” PAIR WIREO FROM THE REPEATER. CONNECT THE POSITIVE SIOE OF THE VOLTMETER
TO P[N 5 OF THE CONNECTOR. THE NEGATIvE SIOE OF THE vOLTMETER IS CONNECTEO TO PIN 3, OBSERVE THAT THE METER
INOICATES ALMOST FULL BATTERY VOLTAGE. [F NOT, THERE [S A WIRING FAULT WHICH MuST BE CORRECTEO. THEN REPEAT THE
PREVIOUS TEST.

4. CHECK FOR A COMMON GROUNO REFERENCE BETWEEN THE POWER SUPPLY ANO THE BATTERY FEEO SOURCE OF THE REPEATER. CONNECT
THE NEGATIVE SIOE OF THE VOLTMETER TO PIN 3. CONNECT THE POSITIVE S1OE TO PIN 11. OBSERVE THAT THE METER INOICATES
FULL BATTERY VOLTAGE. IF NOT, CONNECTING THE POWER SUPPLY GROUNO TO AN EARTH GROUNO WILL USUALLY SOLVE THE PROBLEM,

Figure 15 Troubleshooting Procedure (Sheet 1 of 3)
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REPLACC THE hOAPTEQ
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:;\ TAO REPEAT THE

S[T TH~ TEST PHONE

IS THE POLARITY OF NO TO NOT SIMULATE A
COIN OCPOSIT ANO

7[s
— THE LINE ON CONNECTOR

P[N 5 MO 3 CORRECT? OIAL FOUR OIGITS

SEE NOTE 1. YES
NOT PART C+ AN ALLOWED
SCVEN DIGIT NUMBER.
00ES THE AOAPTER No

\ RESTRICT THE CALL?

1

t [ D

[S GROUNO PRESENT ‘0 LKXS THE A04PTER
No 0

ON PIN 14 OF THE RESTRICT THE CALL
CONNECTOR? SEE ANO THEN RET134!NA
NOTE 2. YES oEPOSITEO COIN? YES

I

IS THE REOROIR AN-
NOUNCEMENT CR RCOROER ~

-

TONE (ANO THE REOROER
ANNOUNCEWNT STMT
IF USED) HIRING -
CORRECT? SFC NOTE 3.

Ycs

CONNECT A GROUf4D
ANO REPEAT THE TEST.

CHECK THE POLARITY
OF THE TIP MO RING
PAIR AT THE TEST
JACK OF THE LiNEFIM.
DER. TIP !431 SE
MJRE POSITIV[ THAN
RING bH[N THE LINE
IS IDLE. IF NOT, CW -
RECT THE UIRING MD
REP SAT THE TESTS,

uIR[ffi ERROR. CO+lRfCT
IT .040 REPEAT THE
TESTS.

REPLACE THE ADAPTER
CMo

NOTES:

1. CHECK THE POLARITY OF THE LINE AT P[NS 3 ANO 5 OF THE CONNECTOR. REMOVE THE BACK PANEL OF THE CARO FILE IF
NECESSARY. CONNECT THE POSITIVE S[0[ OF A VOLTMETER TO PIN 5 OF THE CONNECTOR ANO THE NEGATIVE SIOE TO PIN 3.
OBSERVE THAT THE METER INOICATES ALMOST FULL BATTERY VOLTAGE WHEN THE LINE IS [OLE.

2. IN SOME OFFICES THE PAY-STATION MARK LEAO [S STRAPPEO TO GROUNO. IN OFFICES UH[CH MIX PAY STATION L[NES WITH
STANDARD SUBSCRIBER LINES, SIMPLY GOING OFF-HOOK WITH THE TEST PHONE MAY NOT CAUSE GROUNO TO BE APPLIEO TO THE PAY-
STATION MARK LEAO. IN THESE OFFICES IT WILL BE NECESSARY TO TEMPORARILY CONNECT GROUNO TO THAT LEAO WHILE TESTING
THE AOAPTER.

3. WHEN THE M-911 HAS RESTRICTEO A CALL THE LINE IS HELO SPLIT ANO ONLY THE “IN” INOICATOR IS LIGHTEO. THE “OUT”
INDICATORGOES DARK IF IT wAS LIGHTEO. SUCCEEDING OIGITS ARE NOT RESENT. IF THESE INDICATIONS ARE PRESENT BUT THE
REORDER TONE OR RECOROED ANNOUNCEMENT IS NOT CONNECTEO TO THE TEST PHONE, CHECK THE WIRING TO PINS 13 ANO 15 OF THE
CONNECTOR. IF A RECOROEO ANNOUNCEMENT START SIGNAL IS REQUIREO, CHECK THE WIRING TO PINS 9 ANO 10.

Figure 15 ‘fYOubleshooting Procedure (Sheet 2 of 3)
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0--

!dIRING ERRCR. CCH7RECT

I
IT ANO REPEAT THE

1

ARf TH[ FOLLOWING NO
vOLTAGES CORRECT?
PIN 25 IS AT -110 OR

- -130 VOLTS? PIN 21
IS WE NIGATIwE
THAN -28 VOLTS UHEN
THE LINC Is IOLE? YES

CHECK THE PROGRAM
UIRING. REMOVf THE
CARO ANO TEST WIRING
CONTINUITY UITH AN
OH$WETER. CHECK THE
OFFICE PROGR.W PINS
FROM PRESENCE OF
GROUND, .W ALL THESE
CORRECT? SEE NOTE 1. 1
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---EE
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RESENOING DIGITS NO

REPLACE THE ADAPTER
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CdRO
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ENO SIGNALING? YES
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t,
UIRING ERRC4 , CORRECT

NO IT ANO REPEAT THE

IS ANSU[R SUPER V[-
TfSTS.

SION PRESENT?

Y[s - REPLACE THE ADAPTER
cAPn .

NOTES:

1.

2.

DISCONNECT THE CIRCUIT CARO. IF ANY SEVEN-OIGIT NUMBERS ARE TO BE ALLOWED, THE PROGRAM WIRING ON THE CONNECTOR PINS
SHOULO BE TRACEO AND COMPARED TO THE PROGRAMMING AS DESCR[BEO IN PART 5 OF TH[S PRACTICE. THEN VERIFY THE
Continuity OF EACH UIRE WITH AN OHMMETER. [F ANY OFFICE PROGRAM OR O+ OR 1+ [S USEO, CHECK THAT EACH PIN USEO HAS
CONTINUITY TO PIN 11. WITH ONE ExCEPTION, IF ALL THE TESTS OESCRIBEO UP TO THIS POINT HAVE BEEN SUCCESSFUL, ANO THE
INSTALLATION STILL SHOWS A FAULT, THE CIRCUIT CARD MUST BE REPLACEO. THE EXCEPTION OCCURS [F THE AOApTER [s
RESENDING OIGITS TO WHICH IT SHOULO BE TRANSPARENT.

CHECK THE ANSWER SUPERVISION INPUT ON PIN 2 OF THE CONNECTOR. PLACE A CALL THROUGH THE AOAPTER. WHEN
PARTY OR THE TEST NUMBER GOES OFF-HOOK, PIN 21 SHOULD BE BETWEEN -10 VOLTS ANO -25 VOLTS FROM GROUNO.

THE CALLEO

Figure 15 Troubleshooting Procedure (Sheet 3 of 3)
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Noise tolerance
(C-message weighted)

Harmonic tolerance

Difference frequency
tolerance

Interface Characteristics

Allowable loop
resistance

Insertion loss

Longitudinal balance
with 30 ma of loop
current

Loop current
recognition

Sleeve lead
recognition

-22 dB, see
note 3

-28 dB, see
note 4

-18 dB, see
note 4

~lso(j ohms,
>100 ohms,

~().5 dB

2-55 dB

=19 ma
to operate

ground to -4
VDC

Coin deposit recognition
(-48V a~plied to Tip
with Ring open) >10 ma

Answer supervision rec-
ognition (Ring lead to
selector) 0.2V battery to

0.45V battery

Coin control
recognition 125 ms typical

Dial pulse break
recognition 27~2 ms

Dial pulse make
recognition 9 f2 ms

End of rotary dial digit
recognition (make after
last break) 100 ms

Blanking of dial pulse
break recognition after
end of rotary dial digit
recognition 200?8 ms

DTMF early
line split within 22 ms of

a valid DTMF
signal

Output Signaling

Coin box unlock
(line split and 1.5K ohms
to ground on both Tip
and Ring) 200 to 250 ms

Coin Return 425 to 450 ms

Pulse rate 10 f 0.5 pps

Pulse ratio 61% to 63% break

Output interdigital
time 800 ms nominal

Outpulse resistance 300 ohms

Power Requirements

Voltage -44 to -56 VDC

Idle Current 150 ma

Operating Current 200 ma

Environmental Requirements

Temperature limits
(up to 50% relative hu-
midity and 700 to 800
m m Hg) 0° to 55° c

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

(noncondensing)

Mechanical shock S 6-inch drop

Note 1: Voltage levels stated in dBm are
obtained using a standard voltmeter cali-
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brated to provide a scaled voltage
measurement in dBm for a 600-ohm
impedance. No termination should be
applied for this measurement.

Note 2: Combined level of random, dif-
ference, and harmonic noise components
at least -40 dB below the lowest level
DTMF component.

Note 3: Relative to lowest level DTMF
component with DTMF test tones at cen-
terband, twist at tl dB with combined
harmonics and difference frequencies at
-32 dB below lowest level DTMF compo-
nent. For tests covering the entire
accept bandwidth the noise tolerance is
-40 dB relative to low-est level DTMF
component.

Note 4: Relative to lowest level DTMF
component over entire accept band-
width, twist at tl dB and random noise at
-32 dB below lowest level DTMF compo-
nent. With DTMF test tones at center-
band, the harmonic and difference fre-
quency tolerance is -16.7 dB relative to
the lowest level JITMF component.

Specifications are subject to change without
notice.

11. ORDERING INFORMATION

11.01 Order M-9 11 circuit cards and hard-
ware by the item ordering numbers

listed in Table 6 and described in the
following paragraphs.

A. Circuit Cards

11.02 One M-911 circuit card (ordering
number M-91 1-15) is needed for

each coin trunk being adapted to coin-free
service. This card also provides tone-to-
pulse conversion.

B. Card Files

11.03 Three sizes of card files are avail-
able for the M-911. Figure 5 shows the

dimensions of the card files. The M-9 11-02
card file fits onto a 19-inch rack and holds a
maximum of 20 circuit cards. The M-911-03
card file fits onto a 23-inch rack and holds a
maximum of 25 circuit cards. The M-911-05
is rack or wall mounted and holds a maximum
of 5 circuit cards. Card files have all
required connectors and card guides installed.
Jumpers connecting the battery pins together
in groups of five are installed, as are jumpers
connecting the ground pins together in match-
ing groups.

C. Test Adapter

11.04 The M-91 1-04 Test Adapter allows
testing an in-service M-911 at the card

so LED indicators can be easily seen. Use of
the Test Adapter also eliminates all doubt as
to which card is being tested.
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Table 6 Item Ordering Numbers

I
ORDERING
NUMBERS

ITEM DESCRIPTION

M-911-15 Rotary and tone coin-free adapter circuit card for step-by-step offices

M-911-02 Card file for 19-inch relay rack, holds 20 cards

M-911-03 I Card file for 23-inch relay rack, holds 25 cards

M-911-OS Card file for rack or wall mount, holds 5 cards

M-911-04 Test adapter with storage hook

740-00034-01 44-pin connector with two mounting screws

101-00029-01 Frame mounting adapter plate: expands 23-inch card file to fit 27-inch
mounting frame/expands 19-inch card file to fit 23-inch mounting frame.

731-00017-08 I Mounting screws for 101-00029-01 adapter (2 screws per adapter)
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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.

TELTONE
TECHNICAL
PRACTICE ISSUE DATE

COMMENTS

How do you use this practice?

•l Product familiarization
•l Installation
❑ Training
•l Maintenance
•l Other

Do you find this practice suitable for your needs?
•l Yes •l No

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

•l Clarification needed, page(s)

•l Additional information needed, page(s)

•l Information not required, page(s)

•l Error(s), page(s)

•l Please have a representative call,

•l Please send information on other Teltone products:

QAME

‘OSITION MAKE AND MODEL OF INTERFACING EOIJIPMENT

:OMPANY

ADDRESS

CITY STAT E ZIP CODE REFERENCE DRAWING OF INTERFACING EOUIPMENT

TELEPHONE EXT. I I
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