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1. GENERAL

1.01 This section covers the des-
cription and installation

engineering of the Added Main Line

(AML) Subscriber Line Caxrier.

1.02 The Added Main Line Subscriber

Carriex System will be hereafter
referred to in this section as the
"AML" System.

2. SYSTEM DESCRIPTION

2.0l One AML channel can be added

to an existing subscriber circuit
to provide one party sexvice. The
physical circuit can be either one
party or multi-party service.

2.02 AML, as with all carxier systems,
will not operate through conven-
tional load coils. Therefore, the
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physical circuit must be a non-
loaded facility.

2.03 No AC power connections are

required at either the central
office or the subscriber's premises.
All power is derived from the C.O.
48 volt talk battery.

2.04 The unit can be mounted either
on the HMDF or on a standard
19 or 23 inch relay rack.

2.05 Maintenance repair of AML is

by substitution with spare
units.

3. TECHNICAL DESCRIPTION

3.01 AML is a one channel, com-

pletely transistorized, double
side band, amplitude modulated system.
It operates in the frequency bands of
25 to 31 KHz and 73 to 79 KHz, including
side bands.

3.02 The carrier from the C.O. to
the subscriber is 76 KHz; from
the subscriber to the C.0., 28 KHz.

3.03 The "derived" voice frequency
circuit is the demodulated
output from an AML System.

3.04 The "physical" voice frequency
circuit is the cable pair over
which the AML carrier frequencies
are transmitted in both directions.
This physical circuit must be a
working line (connected to a working
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subscriber number in the central
office).

3.05 Ringing the AML subscriber is
accomplished by detecting the
ringing voltage at the AML central
office terminal. The COT then trans-
mits carrier to the subscriber ter-
minal. This carrier is detected and
used to connect a 6 volt battery to an
inverter which generates a nominal
70 wvolts at 20 Hz, The power provided
is sufficient to ring up to three stan-
dard ringers.

3.06 Supervision and pulsing are
accomplished by carrier on-off

signaling contxolled by either the

telephone switch-hook ox the dial.

4, INSTALLATICE

4.01 Channel racks (shelves) of the
various sizes are intended to

mount on a 19" or 23" relay rack.

This relay rack should be as near

as possible to the MDF to keep inter-

connecting cable length to a minimum.

4,02 Wiring connections to the

shelves are made on the back
of the shelf at wire wrap terminals.
Typical wiring arrangements is shown
in Figure 1.

4,03 The channel shelves should be

permanently cabled to a six
point terminal block on the hori-
zontal MDF. From there the channels
can be cross-connected to the proper
group and terminal or line link
appearance and cable pair. Each chan-
nel unit requires three pairs in the
cable.

4.04 One AMI~COT3 channel card
requires 35 milliamperes at
48 volts. Therefore, a 12 channel
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shelf will require about 420 milli-
amperes.

4.05 The battery terminals for all

of the channels on a 10 or 12
channel shelf should be multipled
and fed from one 1 1/3 ampere fuse.
This fuse can be located on a
separate fuse panel at the top of
the relay rack. On the 50 or 60
channel rack, each group of 10 or
12 channel units should be con-
sidered a separate shelf for pur-
poses of providing battery and
ground.

4.06 Each channel unit is equipped
with an intexnal dropping
resistor at the battery terminal.
This will limit the current so
that a component failure on a
channel unit will not blow the
common fuse. (See Figure 2.)

4,07 The ground terminals on each
shelf should be strapped and
tied to a common relay rack ground.

4.08 Wire wrap connections on the
socket pins on the rear of

the channel shelf are designated

A, B,C, D, E, F, G, I, J, K and

L, top to bottom. Cabling from

the channel shelf to the MDF ter-

minal block should correspond,

front to back with the shelf socket

pin connections top to bottom. The

top two terminals on the shelf socket,

A and B, are the carrier derived

circuit tip and ring. The next two

terminals, C and D, are the physical

circuit tip and ring. Texrminals E

and F are the cable pair tip and

ring. The next terminal, H, is

blank. Terminal J is the ground

connection. Terminal X is also

blank and terminal I is the 48 volt

battery connection point.
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4.09 1Installation of the Port-A-Pac
unit is made as follows: (Fig. 3).

1. Hang the Port-A-Pac unit on the
MDF ironwork by the brackets
provided.

2. Plug the required number of
AML~-COT3 terminals into the
shelf.

3. Run jumpers from the wire
wrap terminal block in the
Port-A-Pac to the assigned
cable pairs, group and terminals
or line link appearances, battery
and ground.

5. TROUBLE LOCATION PROCEDURE

5.01 Trouble location on AML sys-

tems is entirely by a process
of trouble analysis and substitution
of spare parts. No special test
equipment is required. A voltmeter
is required to check the state of
charge of the nickel-cadmium battery
at the subscriber location.

5.02 The physical circuit subscriber
provides a constant check on

the outside plant facilities. A trouble

affecting both the physical subscriber

and the AML subscriber is most likely

outside plant trouble.

5.03 Procedure for testing on an
AML circuit is as follows:

1. Verify that the physical circuit
subscriber's service is normal.

2. 1If the physical circuit tests
good and the AML subscriber
has reported "can't hear,”
"can't be heard" or "no ring,"
bridge a spare subscriberxr
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terminal and telephone set
across the cable pair at the
main frame. If operation of
the spare subscriber terminals
is normal, the trouble is at
the subscriber location.

3. If operation of the spare
subscriber terminal is not
normal, replace the associated
AML-COT 3. If this does not
clear the trouble completely,
some problems also exist at
the subscriber terminal.

6. AML SUBSCRIBER TERMINAL -
DESCRIPTION

6.01 This unit consists of a

molded plastic enclosure
suitable for mounting on floor
joists, backboards, walls or other
convenient locations on the sub-
scriber's premises. The physical
dimensions of this assembly are 6"
x 45" x 1%".

6.02 The complete "AML-ST" or

Added Main Line Subscriber
Terminal circuit is contained on
one printed wiring board which slides
into grooves in the plastic base-
mounting unit. Gas tube protectors
and zener diodes are built in which
coordinate with the station protec-
tion provided at the customer's
premises.

6.03 Where second line service is
to be provided on the same
customer's premises, an isolation
filter coded "AMI~IF" is also used
to separate the carrier circuit from
the physical circuit. The isolation
filter is always inserted between the
station protector and any existing
station wiring in oxrder to provide
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for isolation of the two services.

6.04 Where primary service via an
AML channel is to be provided,

isolation filters (AML-IF) must be
installed at the terminal pcle ox
pedestal on all physical parties
working on the same pair with the
AML channel or at the protector of
the physical.

7. SUBSCRIBER TERMINAL - INSTALLATION
INSTRUCTIONS

7.01 If the AML-ST unit has been in

storage over 60 days, the nickel-
cadmium battery may be at least partially
discharged. 1In such cases it can be re-
charged by connecting the CXR line
terminals to any working physical tele~
phone line. An overnight charge should
be adequate. Do not connect directly
to any 48 wvolt battery or rectifier
unless a 200 ohm, 1 watt resistor is
connected in series to limit the cur-
rent.

7.02 Remove the snap cover from
the unit and slide out the
printed circuit card.

CAUTION: Do not set the circuit
board on any metal sur-
face if battexry is con-
nected.

7.03 Mount the plastic base unit

within the customer's premises
as near to the station protector and
to existing connecting blocks as possible.
Be sure to leave sufficient room to
remove the circuit card at a later
date should this ever become necessary.

7.04 Replace the circuit caxd by
sliding it into the plastic

base mount and insert the 6 volt

nickel-cadmium battery into its
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holder on the card using associated
quick-connect terminals.

7.05 Mount the isolation filtex
"AMI~IF' adjacent to the

drop wire terminal of each physical

party working on the same pair with

the AML channel.

7.06 Refer to application drawings
on Figures 4, 5, 6 and 8 as
appropriate for schematic wiring
information. Refer to Figures 7 and
8 for the connection diagrams of a
correctly-installed AML-ST unit.

7.07 The isolation £ilter should be

connected to the line between
the distribution plant and the drop
wire with the blue and white pair
from the filter tied to the distri-
bution plant side.

7.08 The orange and white pair from

the filter should be connected
to the physical subscriber's drop
wire.

7.02 At thig point, follow normal
check out procedures for the
physical subscriber's circuit.

7.10 Connect the Added Main Line

subscriber terminal "AML-ST"
as shown in Figure 7, with the CXR
leads wired direct to the station
protector lugs. The AML-ST unit is,
in effect, bridged directly onto
the incoming drop.

7.11 Connect the tip (green) and

ring (red) wires to the AML~ST
unit as shown in Figurxe 7. Also
connect the "bell" or yellow wire as
shown.

CAUTION: Do not multiple the yellow

lead from the telephone set
to either the tip or the
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ring from the set. A

separate wire must be used
all the way to the AML—ST
unit. T T

7.12 Snap the plastic cover on the

base mount for the AML-ST unit.
This completes the installation and
wiring.

7.13 The biasing spring should be
in the "no tension" position.

CAUTION: Since the cable pair now
provides service not only
on the physical but also via
an AML carrier channel, a
lineman's telephone set
should not be bridged directly
across the cable pair, either
at the station protector, or
at one or more terminals along
the cable route. It is suggested
that the installer-repairman
be equipped with a spare AMI—
IF igolation filter fitted
with clips on the leads. The
isolation filter should be
inserted between the lineman's
telephone set and the cable
pair whenever test calls or
connections are made on AML
equipped cable pairs. Failure
to follow these instructions
will cause the AML subscriber's
telephone during the interval
of test to be out of service
due to the shunting effect of
the lineman's set at carrier
frequencies.

7.15 In order to minimize the possi-

bility that AML circuits will
be placed out of service during other
installation or repair work along the
cable route, SSP treatment should be
applied.

8. INSTALIATION RESTRICTIONS
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8.01 The AML-ST unit, as presently

constituted, is not considered
to be compatible with key equipment,
data sets, or other special-purpose
station equipment such as "hard of
hearing" sets, etc. Special purpose
versions of the AML-ST unit are
currently under development. Appro-
priate practices will be addended or
revised as required for these special
AML~-ST units.

8.02 The AML carrier system is
designed to provide only
individual line service. No party
line or coin service can be provided.
However, the working, non-loaded
cable pair on which the carrier
channel may ride can serve either
an individual or a multi-party line.

8.03 The AML carrier system equip-

ment is designed to function
with a maximum of three ringers.
The number of extension telephones
is not otherwise limited.

9. AML SUBSCRIBER TERMINAL -
MAINTENANCE

9.01 If trouble is isolated to

telephone set, replace set.
Verify that all connections to the
AML~ST unit are correct. If not,
correct connections or substitute
spare AML-ST circuit board as in-
dicated.

Defective AML units should

be send direct to Continental
Telephone Electronics Corporation.
If the unit is within the warranty
period of one year as indicated by
the manufactured date stamp, it will
be replaced at no charge., If beyond
the warranty period, it will be
replaced at a flat repair charge.
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a. First, contact Continental
Telephone Electronics Corp.,
130 Casa Linda Plaza, Dallas, Texas
75218, Telephone No. 214/328-8496
and request a "Return Material Au-
thorization."

b. Pack the unit carefully using
an original packing container
if available. Enclose the return
authorization as a packing slip and
ship prepaid direct to:

CONTINENTAL TELEPHONE ELECTRONICS CORP.

1001 Pamela Drive - P. O. Box 579
Fuless, Texas 76039

9.02 When storing AML~ST units,
disconnect battery to prevent

discharging or remove the battery

and store separately, if preferred.

9.03 sSatisfactory condition of the
nickel-cadmium battery in the
AML~ST unit can be checked with a
voltmeter while the connected phy-
sical circuit is in an "off-hook"
condition. (Thus, not charging the
nickel-cadmium battery in the AMI-
ST unit.) The battery voltage should
be equal to or higher than 6.1 volts.
When an incoming 76 KHz carrier signal
is applied to the AML-ST unit, the
ringer should ring and the battery
voltage should not drop below 5.7
volts. The 76 KHz carrier signal is
supplied by the AML-COT whenever
20-hertz ringing voltage is applied
to the AMI. telephone number group and
terminal in the central office. (See
Figures 9, 10 and 11.)

9.04 1If all of the above procedures
fail to clear the trouble at
the AML subscriber's premises, there
remains the possibility that a line
trouble exists at carrier frequencies
which does not affect the physical
circuit to a noticeable degree.
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10. TROUBLE INVESTIGATION OF THE
HIGH - FREQUENCY LINE OUTLINE
OF METHOD

10.01 The following information is
intended as an outline guide
for trouble invegtigation of the
high-frequency line when the need
for such a course of action is
indicated on one ox more specific
loops equipped with AMI, channels.

10.02 1In nearly every case, where
the trouble fails to clear
after performing all steps indicated
in preceding paragraphs, the most
likely condition ig the existance
of one or more unknown bridged taps
or load coils which may be shunting
down the received carrier level.

10.03 The nature of trouble on the

AMI, circuit may be excessive
noise (exceeding 20 dbrnC and
usually characterized by relatively
loud "popping" and "dial click"
noises). It may also take the form
of the customer being able to place
calls satisfactorily but cannot
receive a ring or the bell rings
"feebly."

The AML subscriber's set

may also fail to operate under
any conditions. It is assumed at
this point that a spare AML-ST unit,
known to be in good working order,
has been substituted without clearing
the difficulty.

10.04 The first requirement, at

this stage of the txouble
investigation is to obtain a well-
calibrated sierra carrier frequency
voltmeter.

10.05 Bridge the carrier frequency
voltmeter directly acxross the
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tip and ring of the station protector
using a cord equipped with General
radio type 274-MB plugs on one end
and alligator clips on the other end.
(see Figure 12.)

10-06 Check calibration of the test
set and tune the dial to
approximately 76 KHz on the frequency
dial. Set the selector switch to 135

ohm bridging.

10.07 On the AML subscriber's set,

dial a test line such as a
milliwatt supply and monitor long
enough to verify that thes test line
will not "time out" before carrier
frequency measurements can be com-
pleted.

10.08 If the AML circuit does not
return dial tone, refer to
paragraph 10.14.

10.09 Slowly tune the frequency

dial, searching for the 76
KHz received carrier signal, while
progressively increasing the sensi-
tivity of the test set with the
attenuator knob.

10.10 "Peak" the reading of 76 KHz

received level and switch the
attenuator so that the meter reading
obtained is in the upper portion of
the scale. Read and record the
measured level as the algebraic sum
of the attenuator setting and the
meter reading.

REQUT REMENT :

The received 76 KHz level should not
be lower than -43.0 dbm under any
conditions.

10.11 With the AML subscriber's
telephone set off-hook and
connected to a milliwatt supply
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number in the central office;
bridge the carrier frequency
voltmeter across the cable pair
terminals of the AMI-COT unit
and, in the same manner pre-
viously outlined, measure the
76 KHz transmitting level.
REQUIREMENT : +6.0dbm Y2db
10.12 If the requirement of
paragraph 10,10 and the
transmit level requirement of
paragraph 10.11 have been met;
check the received noise level
at the AML subscriber's terminal
with a noise measuring test set
bridged across tip and ring while
the telephone is off-hook and dialed
into a "quiet" termination in the
central office.
REQUIREMENT : 20 dbrnCO or less
10.13 1If the station line noise
measurements are met, turn
the set up for service.

10.14 1f, in paragraph 10.08, dial
tone is not returned when
the AML subscriber's set is taken
off hook, it is an indication of
very severe carrier attenuation
either at 76 KHz, or at both
76 KHz and 28 KHz. Instead of
excess bridged tap, it is probably
a load coil inadvertantly left on
the pair of placed in error.

10.15 1If requirements for received
carrier level cannot be met,
line sectionalization tests must
then be performed on an out-of-ser-
vice basis using a battery operated
sierra carrier frequency voltmeter
at various points along the cable
route and with a balanced socurce of
76 KHz test power (135 ohms) connected
to the bare cable pair in the central
office.
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Figure No. 3

PORTA -PAC WIRING INSTRUCTIONS

71-110-11
W I § S ——
cor
UNITS
10 9 8 7 6 5 4 3 2 1
. . . . . . . . . | -
> m
. . . . . . . . . B =S
. L3 . . . . . . - oc -—f - -
=m
L) . . . . . . . . 'D = -0
. . . . . . . . . of (= o
=3
. 3 . . L} . . . . .F E - ’:

TERMINAL BLOCK

D)

O
@) | sEnas Re.
o
O

—C.0. BATT.

BARRIER BLOCK

Page 10

Scanned @300dpi Steve Cichorsky



001-001-03 CTE

ISSUE A, JUNE 1969

TUNIWHYIL Y3IMYVYD
43814084ns TV

"LNINGINO3 NOILVLS TVDISAHd 1V
ONV 3NIT 3HL N3I3IML39 Q3LYISNI
SAVMIV SI 434714 NOILVIOSI NV : 310N

dind3 NOILV1S

'L00 TIVIISAHd

18
AININLIND3 WY
NOILVLS 190 AV
S.13S "0 o
135 M3l 5
0051 HO 008
A
n 41
< R TNV
o T 4314
=2 ¥OLO3 LONd NQILY0SI
e NOILlVLlS
=
S
|18
IYIM dOoua

3T7ONIS 9NILSIX3 ™™

1

divd 37149vd

SLIS HO
138 131
| lola
[ ]
®
»0078
ONILIINNOD
TUNIWYIL
391440 TVHINID
WY
] .
109
———c IVDISAHd
Y 1 yiva 378vo
W\ L

100 Qd3Ai¥3Q
—d31¥YVO

P ON 131
150 WY
& ON 3L
- 100 IVIISAHd

Page 11

Scanned @300dpi Steve Cichorsky



Figure No. 5

001-001-03 CTE
ISSUE A, JUNE 1969

ANIT ALHV4-OML DONILSIX3 NV NO 3JIAH3S
AHVIIHL A3aAdVY NOILVIITddY TVIIdAL - WILSAS TNV

dINT3I NOILViS

10D TNV
S13$ "13L
Z 'ON Aldvd 005l HO 00§ L "ON AlHVd
‘diND3 NOILVYLS - 'diNO3 NOILVY.LS
109 TIVOISAHd 122 TTVDISAHd
S13s s13s
13l s IVNIWG3L 3L
TN ¥3814088NS
TNY
Z 'ON ALHVd . L "ON AlHVd
Joua 404a
43814059NS 1 L T r 1 ¥38140saNns

IVIISAHI \ IVOISAHd
sova 7

g38140s58nNs

TAY
4! z%m.&._.__m@ 41 CENRIF]
TNV TNy NOILVY10S]
r ¥& ~, 1002
. MY )Y S TAv
HIvd 378V0 ’ ol

Scanned @300dpi Steve Cichorsky

Page 12



001-001-03 CTE

ISSUE A, JUNE 19

Figure No. 6
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Figure No. 7
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Figure No. 8
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Figure No. 9
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Figure No.10

TO MEASURE RINGING OUTPUT VOLTAGE:

CONNECT AC VOLTMETER TO RED AND YELLOW LEADS ON ST UNIT. VTVM
(HEWLETT PACKARD 400) WILL READ APPROXIMATELY 70 VAC. RECTIFIER TYPE
METER (TRIPLETT 630) WILL READ APPROXIMATELY 90 VAC.

/

USE ON 300V AC
|~ SCALE

N

[ STATION WIRE TO H. P. 400 VTVM

FROM PROTECTOR OR

{ TELEPHONE TRIPLETT 630

™1 seT corD
— YELLOW
[—— GREEN
CXR LINE
p——/ RED
~7 ] ——
A 4 J S 4 I— +. I

————d

LUGS TO ANCHOR CORD
AML STU

METHOD FOR MEASUREMENT OF RINGING
OUTPUT VOLTAGE WITH V. T. V. M. OR
V. O. M.
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Figure No. 11
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Figure No. 12
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COMPONENTS

Product Catalog No. and Descripiion

71-111-00

AML-COT2
Central Office Terminal

This unit consists of molded plastic en-
closure suitable for mounting on the
“bunching block” side of the main distri-
bution frame, Can also be rack mounted,
using mounting bars, This enclosure con-
tains all circuitry required for the AML
system in the central office, A terminal
strip is provided on the top of the unit
for connection of the three jumper wire
pairs required to wire in the unit. The
physical dimensions of this assembly are
6 x 6’ x 1,6”", Can not be used in K-60,
NX-1, No. 1 and No. 5 Crossbar offices.

71-112-00

AML-COT3
Plug-in Central Office Terminal

This unit consists of a channel card con-
taining all circuitry required for the AML
system in the central office, The card
plugs into a 10-pin wire-wrap connector
for connections of the four pairs of jump-
er wires required, Physical dimensions: 5*
x 6%"",
NOTE: Designed for use with channel
shelves shown on following page.

71-713-00

AML-ST3
Subscriber Terminal

This unit consists of molded plastic en-
closure suitable for mounting on the wail
of asubscriber’s premises, Screw terminals
are provided for connections to the physi-
cal pair and the telephone set. The physi-
cal dimensions of this assembly are 6" x
4%" x 1%,

AML-IF
Isolation Filter

71-700-12

This unit consists of fow pass filter used
to separate the carrier circuit from the
physical subscribers. The unit is suitable
for mounting in a ready access terminal,
pedestal or on the strand.

71-110-11

AML PORT-A-PAC

Portable mounting cabinet designed to
provide emergency service while awaiting
permanent rack or frame installation, Con-
sists of a ten-channel AML shelf com-
b pletely prewired and mounted in a port-
able housing. Unit can be placed in service
without engineering assistance,

71-110-10 CENTRAL OFFICE JUMPER CARD

Provides a through path for the physical
circuit where the AML COT3 plug-incard
has been removed from its shelf or hous-
ing. Simplifies temporary service discon-
nects.

71-110-04

MAIN FRAME MOUNTED HOUSING

Provides for mounting an AML COT3 on
the horizontal or vertical side of the dis-

tribution frame,in single or multiple
groupings. A!ll mounting hardware
required is included.

A Superior Continental Company
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REPLACEMENT COMPONENTS

PRODUCT 1
CATALOG NO. DESCRIPTION
r 71-110-01 AML-COT2 Card, Less Plastic Cover
7111002 AML-COT2 Plastic Cover i
71-710-05 AML-ST3 Card, Less Plastic Cover

4 -
| 7171002 | Cover and Base Plate for AML-ST3
p - - -

| 7171003 Cover for AML-ST3 J
r';

71-710-04 Base Plate for AML-ST3

71-811-00 6V Battery for ST3

CHANNEL SHELVES AND CABINETS

Product Catalog No. and Description

71-110-05 AML-CS19 Channel Shelf

For 19" rack mounting. Holds ten piug-in AML-COT3
circuitcards. Shelf equipped with wire-wrap connectors.
Dimernsions 19”x7'xG6"*. 4 -- 1':"" mounting soac2as.

71-110-06 AML-CS23 Channel Shelf

For 23" rack mounting. Holds twelve AML.CCT3 cir-
cuit cards. Shelf equipped with wire-wrap connectors,
Dimensions: 23"'x7"'x6”". 3 — 2’ mounting spaces,

71-110-07 AML-CAB19 Channel Cabinet

For 19" rack mounting. Holds fifty plug-in AML-COT3
circuitcards. Shelfequipped with wire-wrapconnectors,
Dimensions: 19"'x7"'x28"". 16 - 1%’ mounting spaces.

71-110-08 AML-CAB23 Channel Cabinet

For 23" rack mounting. Hoidssixty plug-in AML-COT3
circuitcards,Shelf equipped with wire-wrapconnectors,
Dimensions: 23"'x7"x28"". 14 — 2" mounting spaces,

71-809-01 MB-19 Mounting Bar

Mounting bar for AML-COT2 Central Terminal on 19"
rack. Holds eleven units, Dimensions 19" x 4" x 3",

71-809-02 MB-23 Mounting Bar

Riounting bar for AML-COT2 Centrai Office Terminal
on 23" rack. Holds 14 units. Dimensions: 23"'x4""x3"",
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