BELL SYSTEM PRACTICES
Station Operations Manual
Associated Station Apparatus

SECTION C43.021.3
Issue 1, July, 1959
ATETCo Standard

2A TELEPHONE ANSWERING SET
MAINTENANCE

1.00 GENERAL

1.01  This section was formerly Station Installa-

tion and Maintenance Section C55.618,
Issue 3 and Addendum, Issue 1. Except for edi-
torial changes and renumbering for inclusion in
the Station Operations Manual, no other revisions
have been made.

1.02  This section provides maintenance and sup-
ply information, circuits, and cireunit de-
seription on the 2A telephone answering set.

1.3 Work actually done on the customer's prem-

izes should be limited to verifying and
analyzing the trouble, making adjustments as de-
seribed in this practice, and replacing easily
accessible parts which are normally available
through supply channels.

1.04 Disassembly of the 2A telephone answering
set should be undertaken only with super-
visory approval.

1.05 The associated telephone set should be
maintained in the standard manner az cov-
ered in the related Bell System Practices.

1.06 In the event of a customer’s power failure,

the 2A telephone answering set will not op-
erate. If the set is turned on, there will he an
audible signal in the answering set to gignify an
incoming call. Normal telephone service will not
be affected.

1.07 Cover-removal procedure is covered in the
C Section entitled 2A Telephone Answering
Set, Installation and Conneetions.

1.08  The 2A telephone answering set is made up

of three major components: the 1524
amplifier, the 10A recorder, and the power and
control unit,

1.09 A final check on the complete operating

sequence of the 2A telephone answering set
should be made on every maintenance viait, as
described in Part 6 of the C Section entitled
2A Telephone Answering Set, Installation and
Connections,

110 If the set fails to perform satisfactorily and

maintenance procedures included in this
section do not remedy the fault, the set should be
replaced.

Caution: The power supply veltage (115-volt
G0-cyele ac) iz on contact 2B of the K5 relay
and 75 volts de is on several relay contacts
and windings.

.11 The KS-16328, List 1 cleaner has been

found to acidify with age and therefore is
undesirable for use on telephone answering sets
and should no longer be used. A new KS-16328,
List 2 eleaner-lubricant is now available replacing
the KS-16328, List 1 cleaner. The same procedure
should be followed when using the list 2 type,
and since this preparation contains a silicone lubri-
cant, no additional lubrication need be applied sub-
sequent to cleaning.

i American Telephone and Telegraph Company, 1959

Printedin U. 5. A,
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200 AMPLIFIER

2.01 A plug-in printed circuit amplifier is used
in all models of the 2A telephone answering
set.

» On early type sets the amplifier will be
similar to that shown in Fig. 1 but will not
have a code number stamped on the card.
(See Fig. 6 for circuit schematie. )

s On standards sets initial production will be
equipped with the type amplifier shown in
Fig. 1. The card will be stamped as shown.
(See Fig. T for circuit schematic.) Later
production sets will be equipped with the
type amplifier shown in Fig. 2. The center
of the card will be stamped 152A AMPLI-
FIER. (See Fig. 8 for circuit schematic.)

Mote: The amplifiers in the standard sets de-
seribed above are interchangeable. Amplifiers
for early type and standard sets are not inter-
changeable.

2,02 The amplifier may be removed from the
chassis for testing, repair, or replacement
as follows:

1. Turn power off before the amplifier is re-
moved or replaced.

2. For early tvpe sets loosen the serews shown
in Fig. 3 and remove the amplifier brace
assembly. For standard sets loosen the
strews shown in Fig. 4 and remove the
amplifier brace assembly.

Fig. 1 — 152A Amplifier —Early Type
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Fig. 2 —152A Amplifier — Later Type

3. Grasp the amplifier as shown in Fig. 5 and
rock gently from side to side while exerting
an upward pull.

Caution: Care must be exercised while placing
or removing the amplifier to avoid damaging
the metal contacts on its plug end. To avoid
damage to the jack (J4), do not rock the am-
plifier from front to back.

2.03 The amplifier uses two CK512AX and two

3V4 eleetron tubes. If tests indicate the
trouble is in the amplifier, replace individual tubes
until the defective tube is located, The condition of
the tubes cannot be determined by visual examina-
tion. The power must be turned off before a tube
is removed or replaced,

LOOSEN SCRAEW

ANFUIA
BRACE ASREMBLY

LODSEN SCREW

Fig. 3 — Amplifier Brace Assembly —Early Type Sets
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Caution: Be certain that the two CK5124X
tubes are inserted in the sockets so that the
red mark on the tube baze eoincides with the
molded dot on the socket.

dnakL T iEA
BRACE
PEETLT S

LOGadm
ACEr

2.05 If replacing the electron tube does not clear
the trouble in the amplifier, the amplifier
should be replaced.

Fig. 4 — Amplifier Brace Assembly — Standard Sa!:_

2.04 When removing the CK512AX electron
tubes, proceed as follows:

1. Grasp hoth ends of the spring tube retainer,
lift the ends until they clear the tips of the
tubes, then rotate the spring until it will
not touch the tubes when released.

2. Grasp the CK512AX tube to be removed
and withdraw it gently from the soecket.

4. Before placing new CK512AX tubes, the
length of the leads shall be checked, The
lengih of the leads should be 0.200 to 0.230
inch (approximately 7732 inch). Cut the
leads to meet these requirements.

7
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[TICTATE)

Mote 1: Unless otherwize specified, resistor values are
ohma and capacitor values are microfarads,

Fig. 6 — Schematic of Amplifier Used with Early Type Sets
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MNote 1: Unless otherwise specified, resistor values are
ohms and capacitor values are microfarads.

Fig. 7 — Schematic of 152A Amplifier Shown in Fig. 1 — Standard Sets
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Mote 1: Unlesz otherwisze speeified, resistor values are
ohms and capacitor values are microfarads.

Fig. 8 — Schematic of 152A Amplifier Shown in Fig. 2 — Standard Sets



3.00 MAGNETIC BAND, LAMPS, FLASHER, AND FUSE

Caution 1: Do not try to rotate the announce-
ment drum or flywheel by hand because of
danger of stripping the gears.

Caution 2: Avoid touching the magnetic re-
cording hand or allowing dirt or other foreign
material to fall on it. If loose matter iz oh-
served on the band, wipe off Hghtly with a
clean K5-2423 twill jean or other approved
lint-free eloth,

3.01 If volume level is low or if distortion is ex-

perienced, the record heads and magnetie
bands should be cleaned with K8-16328, List 2
cleaner-lubricant.

» This cleaner-lubricant js flammable to a
small degree (about the same as rubbing
aleohol) and is suseeptible to freezing. All
precautions should be taken to prevent ex-
posure to sparks, flame, and freezing
temperatures.

* Remove dirt from the band by wiping
lightly with a clean, dry K8-2422 cloth. Re-
move dirt from the record head with a
toothpick or orange stick and then wipe
lightly with a clean, dry K3$-2423 cloth.

» Shake the container of KS-16328, List 2
cleaner-lubricant thoroughly before use, as
the components have a tendency to sepa-
rate. Apply a small quantity to a clean, dry
K5-2423 cloth and wipe on to the recording
bands while they are rotating. Wipe the
cleaner-lubricant and the emulsified dirt
from the drums with a clean, dry KS-2423
cloth. The cleaned drum should be dry and
have a polished appearance. Repeat the
process if necessary., The cleaner contains
adequate lubricant; therefore, it is not
necessary to perform a separate lubrication
operation. Also, use solution on cloth to
clean heads. Dry the recording heads thor-
oughly. Avoid letting the cleaner-lubricant
come in contact with metal parts.

3.02 The lamps used for the ON-OFF (E1),

DICTATE (E2), and READY (E3) lights
in early type setz are removed by grasping the
base of the lamp and pulling upward out of the
lamp socket (see Fig. 9). The 1847 lamps used for
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the ON-OFF (E1, when provided), DICTATE
(E2), and READY (E3) lights in standard sets
are removed by pressing the lamp into the socket,
turning counterclockwise until free, and with-
drawing. To place a lamp, press the lamp into the
socket; turn clockwise until secure. It may be
necessary to loosen the clamp in order to remove
the lamp. After placing a new lamp, tighten the
clamp securely. (See Fig. 9.)

Fig. 9 —2A Telephone Answering Set — Back of
Front Panel Showing Lamps, OFF-ON
and Function Switches

3.03 When replacing lamps in early type gets,

use K2 lamps. When placing K2 lamps,
enough of the white plastic band should be re-
moved so that the light will be directed at the
panel. They must be placed carefully so that the
metal sides of the lamps are against the metal
spring contacts of the lamp 2ockets.

3.04 If the No. 627 Tungsol thermal flasher be-

comes defective, remove it by grasping
firmly and pulling straight away from the side of
the answering set (see Fig. 10).

3.05 The F1 fuse is mounted in an HKP fuse

holder located in the center of the TS1 ter-
minal strip. For fuse inspection or replacement,
turn top of fuse holder counterclockwise and with-
draw. See Fig. 6 in C Section entitled 2A Tele-

phone Answering Set, Installation and
Connections,
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Fig. 10 —2A Telephone Answering 5et — Showing
Tungsel Thermal Flasher No. 627 Re-
moved, 10A Recorder Plug, and Power
and Contrel Unit Jack (J1)

4.00
4.01

INVERTER

In areas where only de power supply is
available, a K5-15662 inverter is used to
furnish power. For information, see O Section
entitled DC-AC Inverter for Use with Telephone
Answering Sets,

4.02 If the inverter introduces noise in the eir-
cuit, a ground in accordance with C See-
tions covering protector and signaling grounds
should be connected to terminal 10 on terminal

strip TS1 in the answering set as follows:

Connect terminal 10 on TS1
to GRD on connecting
block.*

Individual Line
Bridged Ringing

2-Party Selective | Strap 10 and G on TS1.

4-Partvy
Selective (—)
Party on Tip or
Ring

4-Party
Selective (+)
Party on Tip or
Ring

Connect terminal 10 on TS1
to GRD in 531C subscriber
set.*

Strap 10 and R on TS1.

* Use D4AN mounting cord or equivalent.
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5.01

5.02

tion.

5.00 TOOLS AND SPARE PARTS

The following special tools are reguired
for maintenance of the 2A telephone

answering set:

Cloth, Twill Jean, KS-2423

Tool, 37T3D—burnishing blade holder
Tool, 3T4A,

Tool, 3748,

Tool, 37T4C—burnishing blades
Wrench, Key, hexagonal, 1/16-inch,
Wrench, Key, hexagonal, 5 /64-inch,

Wrench, Key, hexagonal, 5/32-inch—
Allen wrenches

The following list contains all the spare
parts that are required for field substitu-

Amplifier—For use with 2A telephone an-
swering set with the letter A preceding the
serial number. This amplifier has no code
number and must be used only with the
first 5l sets,

Amplifier, 152A—This applies to the ecoded
amplifiers previously described. They can he
used interchangeably.

Bracket Assembly, LP-13A979—This bracket
is used to fasten station cords in standard sets
and is mounted under 10A recorder mounting
SCIew.

Bracket Assembly, LP-1TAT60—This bracket
iz uzed to fasten station cords and to block
unuzed entrance hole in standard sets. It is
mounted under TS1 terminal mounting
SCrews,

Button, LP-19B354—STOP button,

Button, LP-19B955—START button.
Button, LP-14A142—0PERATE button.

Cleaner-lubricant, K3-16328, List 2, (2-ounce
or 1-quart bottle) —Cleaner and lubricant for
magnetic bands and recording heads.

Cover Assembly, LP-19B953—Cover for 2A
telephone answering set. Specify whether to
be used for sets with the letter A preceding
the zerial number, or sets without the letter A
preceding the serial number.




Flasher, KS-16294, L1 —Flasher control for
DICTATE light of all sets equipped with
medallion light sockets except where letter A
precedes serial number.

Flasher, Tungsol, No. 627—Flasher control
for DICTATE light on all other sets.

Fuse, AGC, 1 amp 250 volt—F1 power sup-
ply fuse.

Holder, Fuse, HEKEP — Power supply fuse
holder.

Indicator Assembly, P-18AT04 — DICTATE
indicator (red). For standard 2A telephone
answering sets.

Indicator Assembly, P-1RAT05 — AUTO-
MATIC ANSWER indicator (amber). For
standard 2A telephone answering sets
equipped with medallion light socket.

Lamp, K2—For El1, E2, and E3 lights in
early type sets

LAMP, 1847—For E1 (when provided), E2,
and E3 lights in standard sets

Knob, Control, KS-14941—0FF-ON switch
knob

Knob, Control, K3-14942—Function switch
knob

Serew, P-290738—.112-40 x 1/4 hex socket
steel cap serew in DICTATE light flashing
indicator assembly. Also used in tube of ad-
justable mechanieal stop in standard 2ZA tele-
phone answering =sets.

Serew, P-290746—.164-32 x 3/8 hex socket
head ateel set screw used in rear corners of
chasais to secure cover

Serew, Cap, hex socket head steel 112-40 x
3/16—Used for holding flasher switch mount-
ing in early type 2A telephone answering sets

Serew, Machine, BH brass 4-40 x 1/4—Tzed
in terminal strip lugs on TS1, TS2, and TS3

Secrew, Set, hex socket steel .158-92 x 3/16—
Used in tube of adjustable mechanical stop of
early type 2A telephone answering seta

Screw, Set, hex socket steel .164-32 x 1/4—
Used in function and OFF-0ON knobs

SECTION C43.021.3

Tube, Electron, CK512AX

Tube, Electron, 3V4—Uszed in all type
amplifiers

Washer, Brass, No. 4—Used with hex head
cap screw for holding flashing awitch mount-
ing in early type sets

Washer, Lock, spring steel, No. 4

6.00 CIRCUIT DESCRIPTION—EARLY TYPE SET

6.01 This cireuit dezeription and Fig. 11 apply
only to early type 2A telephone answering
sets,

MNormal Telephone Service

6.02 With the OFF-ON knob (5S4 switch) in the

OFF position, the associated telephone set
is connected to the CO or PBX line as follows:
from line to TS1 terminal R, S4A 8 to 7 and 4 to 5,
T51 terminal R1, through associated telephone set,
TS1 terminal T1, S4A 2 to 1 and 10 to 11, TS1
terminal T, to other side of line, Terminal G on
TS1 iz closed through to TS1 terminal G1 via
S4B 9 to 8.

Power Control and Bell System Medallion

6.03 With the OFF-ON knob (34 awitch) in the

ON position, the following eircuits are com-
mon to all functions of the 2A telephone answering
set:

s The X1 and X2 rectifiers are energized:
115 volts ac from power plug PG1, F1, S4B,
through R-RW winding of transformer T1,
to other side of PG1.

o The ON-OFF lamp (E1) lights: 48 volts
de, through R9, El lamp to ground.

Announcement Dictate

6.04 With the answering set turned on and the
function selector (31 switch) turned to

ANNOUNCEMENT DICTATE, operate the

START button (32 awitch) momentarily.

605 K2 relay operates: ground through S1E 12
to 9, 82, normal K5 1T to 3T, R1b, K2
winding, normal K5 6T to 5T, to 75 volts de.
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606 K2 relay locks up: 75 volts de, through

normal K5 5T to 6T, K2 winding, operated
K2 4T to 3T, normal K3 3B to 2B, jack 13 of J1,
adjustable limit switch, jack 14 of J1, 83, 51D 5 to
8, to ground.

6.07 K& relay operates: 48 volts de, K5 winding,
operated K2 1B to 2B, to ground.

6.08 Operation of the K5 relay inserts the R14
reaistor into the K2 lockup cireuit to limit
the holding current.

6.09 DMotor starts: 115 volts ac from power plug

PG1, F1 fuse, S4B, operated K5 1B to 2B,
J4, through motor winding, J4, to other side of
PG1.

6.10 75 volts de is conneeted to amplifier, via
operated K5 5T to 4T, to jack F of J2.

6.11 Drum pawl solenoid operates: 48 volta de,

operated K2 6B to TR, jack 1 of J1, through
drum pawl solenoid winding, jack 0 of J1, to
ground.

6.12 Operation of the drum pawl solenoid causes
the following:
s Engages the half-nut and lead serew.
¢ Brings the recording head into contact with
the magnetic recording band.
e Pulls the drum pawl from slot in rim of
drum, allowing motor to rotate drum.

e The drum pawl motion operates the drum
index switch,

6.13 Kb relay lock up: 48 volts de, K5 winding,
jack 8 of J1, operated drum index switch,
jack 0 of J1, to ground.

6.14 K4 relay operates: 48 volts de, operated K2
4B to 3B, K4 winding, 51F 1 to 4, to ground.

6.15 Record reproduce head is connected to am-

plifier output: ground from jack 19 of J1,
through record reproduce head, jack 17 of J1, op-
erated K4 7B to 6B and 9B to 10B,-jack H of J2.

6.16 Shunt resistance R4 is removed from across

the bias oscillator tube filament terminals,
jacks D and J of J2, when 1B and 2B of the K4
open.
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617 Adjustable limit switch solenoid operates:

ground from jack 0 of J1, through solenocid
winding, jack 2 of J1, operated K4 7T to 6T, to
48 volta de.

6.18 This solenoid lifts the adjustable limit
gwitch holding mechanism, allowing the
switch to return to its minimum position.

6.19 The erase coil is energized: ground from

jack 0 of J1, through erase coil, jack 3 of
J1, normal K6 2B to 1B, operated K4 5T to 4T, to
48 volts de.

6.20 The 48 volts de through the erase eoil satu-

rates the magnetic medium on the record-
ing band for one ecomplete revolution of the
recording drum, removing the previous message.

» After approximately 0.8 second of record-
ing drum rotation, a pin attached to the
drum engages the drum pulsing switch.
Since the timing switeh is open, the K6
relay does not operate,

« After approximately 1.5 seconds of drum
rotation, the lateral movement of the head
carriage causes the timing switch to close.

¢ Approximately 3.5 seconds after the
STABT button has been depressed, the
drum pulsing switch iz engaped a second
time by the drum pin,

6.21 K6 relay operates: 48 volts de, operated K2

4B to 3B and 1T to 2T, K6 winding, jack 4
of J1, drum pulsing switch, timing switeh, jack 0
to J1, to ground.

6.22 K0 relay locks up: 48 volts de, operated K2
4B to 2B and 1T to 2T, K6 winding, op-
erated K6 6B to 7B, to ground.

6.23 The erase coil is de-energized when the K&
relay contacts 2B and 1B are opened.

6.24 The azsociated telephone =et is connected to

the amplifier input: 75 wvolts de, through
operated Kb 5T to 4T, R1, B3, operated K6 10T to
11T, operated K4 9T to 8T, 844 3 to 2, TS1 ter-
minal T1, through associated telephone set, TS1
terminal R1, S4A 5 to 6, 51J 9 to 6, R7 poten-
tiometer, operated K4 3B to 4B, to amplifier input
via jack A of J2.



625 The DICTATE lamp (E2) lighta: 48 volta

de, through R11, E2, operated K6 4T to 5T,
jack 6 of J1, through flasher, jack 7 of J1, S1F 1
to 4, to ground. Flasher does not operate at this
time because of insufficient current.

6.26 The customer can now dictate an announce-
ment,

6.27 During the recording of the announcement,
the head carriage pushes the adjustable
limit switch toward its maximum position stop.

6.28 As the adjustable limit switch approaches

its maximum travel position, the head car-
riage mechanism closes the flasher switch ap-
proximately 5 seconds hefore the end of the dictate
time. The additional 48 volts de through R12,
jack 9 of J1, and the flasher switch causes the
flasher to operate.

6.29 The DICTATE lamp (E2) flashes, Its e¢ir-

cuit is interrupted by the operation of the
flasher.

630 The dictate function will terminate either

by the customer's operation of the STOP
switeh (83) or by the operation of the adjustable
limit switch when it reaches the adjustable
mechanical stop which has been set for maximum
recording time.

6.31 The release sequence is as follows:
1. Relayz K2, K4, and K8 release.

2. The adjustable limit switch solenoid re-
leases, allowing a spring to clamp the ad-
justable limit switch in the position it
occupies at the time of operation of the
STOP switch.

3. Drum pawl solenoid releases, which dizsen-
gages the half-nut from the lead screw,
allowing the head earriage to be returned to
start position by the return spring.

4. Release of the drum pawl solenoid also re-
moves the constraint on the drum pawl
When the slot in the rim of the recording
drum reaches the drum pawl, the drum
pawl engages the slot releasing the drum
index switch.
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5. Kb relay releases and motor stops.

Announcement Check

6,32 With the answering set turned on and the
function selector knob (S1 switch) turned

to ANNOUNCEMENT CHECK, operate the

START button (82 switch) momentarily.

6.33 K2 relay operates: ground through S1E 12
to 10, 52, normal K5 1T to 3T, R15, K2
winding, normal K5 6T to 5T, to 75 volts de.

6.34 K2 relay locks up: 75 volts de, through

normal K5 5T to 6T, K2 winding, operated
E2 4T to 3T, normal K3 3B to 2B, jack 13 of J1,
adjustable limit switeh, jack 14 of J1, 83, S1D
6 to 8, to ground.

6.35 K5 relay operates: 48 volts de, K5 winding,
operated K2 1B to 2B, to ground.

6.36 Operation of the K5 relay inserts the R14

resistor into the K2 lockup circuit to limit
the holding current.

6.37 Motor starts: 115 volts ac from power plug
PG1, F1, S4B, operated K5 1B to 2B, J4,
through motor winding, J4, to other side of PQ1,

6.38 75 volts de iz connected to amplifier, via
operated K5 5T to 4T, to jack F of J2.

6.39 Drum pawl solenocid operates: 48 volts de,

operated K2 6B to 7B, jack 1 to J1, through
drum pawl solenoid winding, jack 0 to J1, to
ground.

6.40 Operation of the drum pawl solenoid causes
the following :

1. Engages the half-nut and lead screw.

2. Brings the recording head into contact with
the magnetic recording band.

3. Pulls the drum pawl from slot in rim of
drum, allowing motor to rotate drum.

4. The drum pawl motion operates the drum
index switch.

641 KG& relay locks up: 48 volts de, K5 winding,

jack B of J1, operated drum index switch,
jack 0 of J1, to ground.
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642 As in ANNOUNCEMENT DICTATE, the
K6 relay operates and locks up but has no
function in this sequence.

643 The record reproduce head is connected to

the amplifier input: ground from jack 19
of J1, through record reproduce head, jack 17 of
J1, normal K4 7B to 8B and 5B to 4B, to jack
A of J2,

644 The amplifier output is connected to output

transformer (T2): from jack K of J2, to
terminal B of T2, through T2 to terminal BK,
through C1-4, to ground.

645 The associated telephone set is connected

to the output transformer (T2): ground
through T2 4 to 3, RR, 81J 7 to 9, S4A 6 to 5, TS1
terminal R1, through associated telephone set, TS1
terminal T1, 34A 2 to 3, C1-2, to ground.

6.46 After approximately 8.5 seconds of drum

rotation, the record reproduce head should
reach the recorded announcement and it will be
heard in the associated telephone set.

6.47 The announcement check funetion will be
terminated, either by the customer’'s opera-
tion of the STOP button (33 switch), or by the
operation of the adjustable limit switch by the
head carriage arm movement. The release sequence
iz as follows:
1. Relays K2 and K6 release.

2, Drum pawl solenoid releases, which disen-
gages the half-nut from the lead screw,
allowing the head carriage to be returned to
start position by the return spring.

3, Release of the drum pawl golenoid also re-
moves the constraint on the drum pawl
When the slot in the rim of the recording
drum reaches the drum pawl, the drum
pawl engages the slot, releagsing the drum
index awitch.

4. Kb relay releases and motor stops.

Avtomatic Answer

648 With the answering set turned on and the

funetion selector knob (S1 switch) turned
to AUTOMATIC ANSWER, the ready lamp (E3)
lights: 48 volts de, through R10, E8, S1G 7 to 8,
jack 10 of J1, normal drum index switeh, jack 0
of J1, to ground.

Page 10

6.49 When an incoming call is received, the K1

relay vibrates: ringing current from the
CO or PEX line to TS1 terminal R, S4A 8to 9, K1
winding, C6, S4B 10 to 9, T81 terminal G, to other
side of CO or PBX line, or to local ground.

650 K2 relay operates: 75 volts de, normal K5

5T to 6T, K2 winding, normal K2 4T to 5T,
R13, operated K1 1T to 2T, jack 12 of J1, telephone
ground switeh, jack 11 of J1, S1C 3 to 4, to ground.

651 K2 relay locks up: 75 volts de, normal Kb

6T to 6T, K2 winding, operated K2 4T to
3T, normal K3 3B to 2B, jack 13 of J1, adjustable
limit switeh, jack 14 of J1, T34 terminal 7 to 8§,
81D 7 to 8, to ground.

6.52 Kb relay operates: 48 volts de, K5 winding,
operated K2 1B to 2B, to ground.

6.53 Operation of the K5 relay inserts the R14
resistor into the K2 lockup circuit to limit
the holding current.

6.54 Motor starts: 115 volts ae, from power

plug PG1, F1, S4B, operated K5 1B to 2B,
J4, through motor winding, J4, to other side of
PG1.

655 75 volts de iz connected to amplifier via
operated K5 5T to 4T, to jack F of J2.

6.56 Drum pawl solenoid operates: 48 volts de,
operated K2 6B to 7B, jack 1 of J1, drum
pawl solenoid winding, jack 0 of J1, to ground.

6.57 Operation of the drum pawl solenocid cauzes

the following:

1. Engages the half-nut and lead screw.

2. Brings the recording head into contact with
the magnetic recording hand.

8. Pulls the drum pawl from slot in rim of
drum, allowing motor to rotate drum.

4. The drum pawl motion operates the drum
index switch.

6.58 Ready lamp (E3) is extinguished by opera-
tion of the drum index switch.

6.59 K5 relay locks up: 48 volts de, K5 winding,
jack 8 of J1, operated drum index switch,
jack 0 of J1, to ground.



o After approximately 0.8 second of record-
ing drum rotation, a pin attached to the
drum engages the drum pulsing switch.
Since the timing switch is open, the K6
relay does not operate.

« After approximately 1.5 seconds of drum
rotation, the lateral movement of the head
carriage causes the timing switch to close.

» Approximately 3.5 seconds after the
machine has started, the drum pulsing
switch is engaged a second time by the
drum pin.

6.60 K& relay operates; 48 volts de, operated K2

4B t0 3B and 1T to 2T, K6 winding, jack 4
of J1, drum pulsing switch, timing switch, jack 0
of J1, to ground.

661 K6 relay locks up: 48 volta de, operated K2
4B to 3B and 1T to 2T, K6 winding, oper-
ated K6 6B to 7B, to ground.

6.62 K7 relay operates: battery from CO or PEX

line to TS1 terminal R, S4A 8 to 9, S1A 3
to 4, normal K3 3T to 2T, K7 winding, operated
K6 4B to 3B, 31B 9 to 8, S4A 12 to 11, TS1 ter-
minal T, to ground on other side of CO or PBEX
line.

6.63 KT relay locks up: battery from CO or PEX
line to TS1 terminal R, S4A 8t0 9, S1A 3

to 4, operated K7 2T to 1T, K7 winding, operated

K6 4B to 3B, S1B 9 to B, S4A 12 to 11, TS1 ter-

minal T, to ground on other side of CO or PBEX

line.

6.64 K3 relay operates about 1.5 seconds after
K6 relay operates: 75 volts de, operated K6

10B to 9B, R16, K3 winding, S1E 11 to 12, to
ground.

6.65 Operation of the K7 and K3 relays trans-
fers the locking path of the K2 relay from
2B and 3B of the K3 to 1B and 2B of the KT.

6.66 The record reproduce head iz connected to

the amplifier input: ground from jack 19 of
J1, through record reproduce head, jack 17 of J1,
normal K4 7B to 8B and 6B to 4B, to jack A of J2.

6.67 The amplifier output iz connected to output

transformer (T2) : from jack K of J2, to
terminal R of T2, through T2 to BE, Cl-4, to
ground.

SECTION C43.021.3

6.68 The CO or PBX line is connected to the out-
put transformer (T2): TS1 terminal T,
over CO or PBX line to TS1 terminal R, S4A &
to9, S1A 3104, TR4 2101, Ch, T2 transformer 1 to
2, T34 3 to 4, operated K6 2T to 1T, TS2 2 to 1,
S1B 9 to 8, S4A 12 to 11, to TS1 terminal T.

6.69 The announcement is sent out on line to call-
ing party.

670 In central offices where calling party dis-
connect is effective and calling party dis-
connecta:

1. KT relay releases,
2, K2, K¢, and K3 relays release.

8. Drum pawl solenoid releases, which disen-
gages the half-nut from the lead screw,
allowing the head carriage to be returned
to start position by the return spring.

4. Releazse of the drum pawl solenoid alzo
removes the constraint on the drum pawl.
When the slot in the rim of the recording
drum reaches the drum pawl, the drum
pawl engages the slot releasing the drum
index switch.

B. Kb relay releases and motor stops.
6. Ready lamp (E3) lighta.

7. The 2A telephone answering set is ready to
receive another call.

671 If the calling party does not disconnect, or
where calling party disconnect is not effec-

tive, the adjustable limit switch iz operated by the

head carriage arm at the end of the meszage,

1. K2, K6, K3, and K7 relays release.

2. The sequence degscribed inm 6.70 Steps 3
through T follows.

7.00 CIRCUIT DESCRIPTION—STANDARD SETS

7.01 This eircuit deseription and Fig. 12 and 13

apply only to standard 2A telephone
answering gets. Fig. 12 applies to standard sets
without a medallion light socket and Fig. 13
applies to standard sets with a medallion light
socket.
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Nermal Talephone Service

7.02 With the OFF-ON knob (84 switch) in the

OFF position, the associated telephone set
is connected to the CO or PBX line as follows:
from line to T81 terminal R, S4A 8 to 7 and 4 to 5,
T31 terminal R1, through associated telephone set,
T81 terminal T1, S4A 2 to 1 and 10 to 11, TS1
terminal T, to other side of line. Terminal G on
TS1 is closed through to TS1 terminal G1 via S4B
9 to 8.

Power Control and Bell System Medallion

7.03 With the OFF-ON knob (84 awitch) in the

ON position, the following eireuits are
common to all functions of the 2A telephone
anawering set:

e The X1 and X2 rectifiers are energized: 115
volta ac from power plug PGl, Fl1, S4B,
through R-RW winding, to other side of
PGl

e The ON-OFF lamp (E1, when provided)
lights: 4 volts from T1 transformer, E1
lamp, normal K8 1T to 2T, to ground (see
Fig. 13).

Announcement Dictate

7.04 With the answering set turned on and the
function selector knob (81 switch) turned

to ANNOUNCEMENT DICTATE, depress the

OPERATE button (82 switch) and hold down.

7.05 K2 relay operates: T5 volts de, normal K5

5T to 6T, K2 winding, R15, normal K5 3T
to 1T, normal K8 2B to 1B, 82, S1E 9 to 12, to
ground.

7.06 Kb& relay operates: 48 volts de, K5 winding,
operated K2 1B to 2B, to ground.

7.07 K2 relay locks up: 75 volta de, through R14

{to limit holding current) K2 winding,
operated K2 4T to 3T, normal K3 3B to 2B, jack 13
of J1, adjustable limit switeh, jack 14 of J1, oper-
ated K5 2T to 1T, normal K8 3B to 1B, 82, 81E 9
to 12, to ground.

Page 12

7.08 Motor starts: 115 volts ac from power plug
PG1, F1, S4B, operated K5 1B to 2B, J4,
through motor winding, J4, to other side of PG1.

7.09 75 volts de is connected to the amplifier via
operated K5 5T to 4T, R2, to jack J of J2.

7.10 Drum paw] solenoid operates: 48 volts de,

operated K2 6B to 7B, jack 1 of J1, through
drum pawl solenoid winding, jack 0 of J1, to
ground.

7.11  Operation of the drum pawl solenoid causes
the following:

1. Engages the half-nut and lead screw.

2. PBrings the recording head into contact with
the magnetic recording band.

3. Pulls the drum pawl from slot in rim of
drum, allowing motor to rotate drum.

4. The drum pawl motion operates the drum
index switch.

7.12 K5 relay locks up: 48 volta de, K5 winding,
jack B of J1, operated drum index switch,
jack 0 of J1, to ground.

7.13 K4 relay operates: 48 volts de, operated K2
4B to 3B, K4 winding, 81F 1 to 4, to ground.

7.14  Record reproduce head iz connected to am-

plifier output: ground from jack 19 of J1,
through record reproduce head, jack 17 of JI,
operated K4 TB to 6B and 9B to 108, to jack H
of J2.

7.15 Shunt resistor R4 iz removed from across

the bias oscillator tube filament terminals,
jacks D and J of J2, when 1B and 2B of the K4
Open.

7.16 Adjustable limit switch solenoid operates:

ground from jack 0 to J1, through solenoid
winding, jack 2 of J1, operated K4 TT to 6T, to
48 volts de.

7.17 This solenoid lifts the adjustable limit
switch holding mechanism, allowing the
switch to return to its minimum position.



7.18  The erase coil is energized: ground from

jack 0 of J1, through erase coil, jack 3 of J1,
normal K6 2T to 1T, operated K4 5T to 4T, to
48 volts de.

7.19 The 48 volts de through the erase eoil satu-

rates the magnetic medium on the recording
band for one complete revolution of the recording
drum, removing the previous message.

s After approximately 0.8 second of record-
ing drum rotation, a pin attached to the
drum engages the drum pulsing switch.
Since the timing switeh is open, the K6
relay does not operate,

« After approximately 1.5 seconds of drum
rotation, the lateral movement of the head
carriage causes the timing switch to close.

= Approximately 3.5 zseconds after the OPER-
ATE button has been depressed, the drum
pulsing switch is engaged a second time by
the drum pin.

7.20 K6 relay operates: 48 volts de, operated K2

4B to 3B and 1T to 2T, K6 winding, jack 4
of J1, drum pulsing switch, timing switch jack 0
of J1, to ground.

7.21 K6 relay locks up: 48 volts de, operated K2
4B to 3B and 1T to 2T, K6 winding, oper-
ated K6 3T to 4T, to ground.

7.22 The erase coil is de-energized when the K6
contacts 1T and 2T are open.

7.23 The associated telephone zet is connected to

the amplifier input: 75 volts de, operated
Kb 5T to 4T, R1, R3, operated K6 10T to 11T, oper-
ated K4 9T to 8T, S1H 9 to 12, S4A 3 to 2, TS1
terminal T1, through associated telephone set, TS1
terminal R1, 34A 5 to 6, S1J 9 to 6, operated K4
3B to 4B, to amplifier input via jack A of J2.

7.24 The DICTATE lamp (E2) lights:

e When not equipped with a medallion light
socket: 48 volts de, R11, E2 lamp, operated
K6 5T to 6T, R12, S1F 1 to 4, to ground
(zee Fig. 12).

* When equipped with a medallion light
socket ; 4 volts ac, E2 lamp, operated K6 5T
to 6T, jack 6 of J1, flasher, jack 7 of J1,
31D b to 8, to ground (see Fig. 13),

SECTION C43.021.3

7.25 The customer can now dictate an announce-
ment.

7.26 During the recording of the announcement,
the head carriage pushes the adjustable
limit switch toward its maximum position stop.

7.27 As the adjustable limit switch approaches

its maximum travel position, the head ear-
riage mechanism closes the flasher switch approxi-
mately 5 seconds before the end of the dietate time.

s When not equipped with a medallion light
socket: 48 volts de, to jack 9 of J1, flasher
switch, through flasher, jack 7 of J1, R12,
S1F 1 to 4, to ground, causes the flasher to
operate. When flasher is closed, there is
insufficient current through E2 to light the
lamp. Operation of flasher momentarily
opens circuit through flasher switch and E2
lamp lights. (See Fig. 12.)

s When equipped with a medallion light
socket: 4 volts ae, through R25, jack 9 of
J1, flasher switch to flasher. R25 in parallel
with the lamp permits sufficient current to
flow to cause flasher to operate (see Fig.
13).

7.28 The DICTATE lamp (E2) flashes. Its cir-

cuit is interrupted by the operation of the
flasher,

7.29 If the OPERATE button is released:
1. K2, K4, and K6 relays release.

2. The adjustable limit switch solenoid re-
leases, allowing a spring to clamp the
adjustable limit switch in the position it
occupies at the time of release of the QPER-
ATE button.

8. Drum pawl solenoid releases, which disen-
gages the half-nut from the lead screw,
allowing the head carriage to be returned
to start position by the return spring,

4. Release of the drum pawl solenoid also
removes the constraint on the drum pawl.
When the slot in the rim of the recording
drum reaches the drum pawl, the drum
pawl engages the slot, releasing the drum
index switch.

5. K5 relay releases and motor stops.
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7.30 If the OPERATE button is not released,
the head carriage will drive the adjustable
limit switch against the adjustable mechanical
stop, which has been set for maximum recording
time.
1. K2, K4, and K6 relays release.

2. The adjustable limit switch and the drum
pawl solenoid release,

3. Before the drum pawl engages the slot and
releases the drum index switch, the K8
relay operates: 48 volts de, K8 winding,
S1C 4 to 1, jack 15 of J1, operated adjust-
able limit switch, jack 14 of J1, operated
K5 2T to 1T, normal K8 3B to 1B, 82, S1KE
9to 12, to ground.

4. KB8 relay locks up: 48 volts de, K8 winding,
operated K2 2B to 1B, 82, S1E 9 to 12, to
ground.

5. Kb releases and motor stops.

7.31 Operation of the K9 relay prevents the K2
relay from reoperating until the OPERATE
button has been released.

7.32 When the OPERATE button has been re-
leased, the K8 relay releases and the set is
restored to normal.

Announcement Check

7.33 With the answering set turned on and the

function selector knob (81 switch) turned
to ANNOUNCEMENT CHECK, depress the
OPERATE button and hold down.

7.34 K2 relay operates: 75 voltz de, normal Kb

5T to 6T, K2 winding, R15, normal K5 3T
to 1T, normal K8 3B to 1B, 32, S1E 10 to 12, to
ground.

7.35 Kb& relay operates: 48 volts de, K5 winding,
operated K2 1B to 2B, to ground.

7.36 K2 relay locks up: 75 volts de, through R14

{(to limit holding current), K2 winding,
operated K2 4T to 3T, normal K3 3B to 2B, jack 13
of J1, adjustable limit switch, jack 14 of J1, oper-
ated K5 2T to 1T, normal K8 3B to 1B, 82, S1E 10
to 12, to ground.
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7.37 Motor starts: 115 volts ac from power plug
PG1, F1, S4B, operated K5 1B to 2B, J4,
through motor winding, J4, to other side of PG1.

7.38 75 volts de is connected to the amplifier via
operated K5 5T to 4T, R2, to jack J of J2.

7.39 Drum pawl solenoid operates: 48 volts de,

operated K2 6B to TB, jack 1 of J1, through
drum pawl solencid winding, jack 0 of J1, to
ground.

7.40 Operation of the drum pawl solenocid causes
the following:

1. Engages the half-nut and lead screw.

2. Brings the recording head into contaet with
the magnetiec recording band.

3. Pulis the drum pawl from the slot in rim of
drum, allowing motor to rotate drum.

4. The drum pawl motion operates the drum
index switeh.

7.41 Kb relay locks up: 48 volts de, Kb winding,
jack 8 of J1, operated drum index switch,
jack 0 of J1, to ground.

742 As in ANNOUNCEMENT DICTATE, the
K6 relay operates and locks up but has no
function in this sequence.

7.43 The record reproduce head is connected to

the amplifier input: ground from jack 19 of
J1, through record reproduce head, jack 17 of J1,
normal K4 7B to BB and 5B to 4B, to jack A of J2.

7.44 The amplifier output is connected to output

transformer (T2): from jack K of J2, R
wire of T2, through T2 to BK wire, through C1-4,
to ground.

7.45 The associated telephone set is connected to

the output transformer (T2): ground
through T2 4 to 3, RB, 51J 7 to 9, S84A 6 to 5, TS1
terminal R1, through associated telephone set, TS1
terminal T1, S4A 2 to 8, S1H 12 to 10, through
C1-2, to ground.

7.46 After approximately 3.5 seconds of drum

rotation, the record reproduce head should
reach the recorded announcement and it will be
heard in the associated telephone set.



7.47 If the OPERATE button is released:

1. K2 and K6 relays release.

2. Drum pawl solenoid releases, which disen-
gages the half-nut from the lead screw,
allowing the head carriage to be returned to
start position by the return spring.

3. Release of the drum pawl solenoid also
removes the constraint on the drum pawl.
When the slot in the rim of the drum
reaches the drum pawl, the drum pawl en-
gares the slot, releasing the drum index
awitch.

4. K& relay releases and motor stops.

7.48 If the OPERATE button is not released, the
head carriage arm will operate the adjust-
able limit switeh.

1. The K2 and K6 relays and the drum pawl
solenoid release.

2, Before the drum pawl engages the slot and
releases the drum index switch, the K8
relay operates: 48 volts de, K8 winding,
51C 4 to 2, jack 15 of J1, operated adjust-
able limit switch, jack 14 of J1, operated
K5 2T to 1T, normal KB 3B to 1B, 32, 51E
10 to 12, to ground.

3. K& relay locks up: 48 volts de, K8 winding,
operated K8 ZE to 1B, 52, S1E 10 to 12,
to ground.

4. Kb releases and motor stops.

7.49 Operation of the K8 relay prevents the K2
from reoperating until the OPERATE but-
ton iz released.

7.50 Whenthe OPERATE button is released, the
K8 relay releases and the set is restored to
normal.

Avtematic Answer

7.51 With the answering set turned on and the

funetion knob (81 switeh) turned to
ATUTOMATIC ANSWER, the ready lamp (E3)
lights :

» When not equipped with a medallion light
socket: 48 volts de, R10, E3 lamp 81G T to
8, jack 10 of J1, normal drum index switch,
jack 0 to J1 ground.

SECTION C43.021.3

s When equipped with a medallion light
Bocket: 4 volts ae, E3 lamp, S1G 7 to 8,
jack 10 of J1, normal drum index switch,
jack 0 of J1, to ground.

7.52 When an incoming call is received, the K1

relay vibrates: ringing current from CO or
PEX line to TS1 terminal R, S4A 8 to 9, K1 wind-
ings, C6, 84B 10 to 9, TS1 terminal G, to other
side of CO or PBX line, or to local ground.

7.53 K2 relay operates: 75 volts de, normal K5

5T to 6T, K2 winding, normal K2 4T to 5T,
R13, operated K1 1T to 2T, jack 12 of J1, telephone
ground switeh, jack 11 of J1, 51F 3 to 4, to ground.

7.54 Kb relay operates: 48 volts de, K5 winding,
operated K2 1B to 2B, to ground.

7.55 K2 relay locks up: 75 volts de, R14 (to limit

holding current), K2 winding, operated K2
4T to 3T, normal K3 3B to 2B, jack 13 of J1,
adjustable limit switch, jack 14 of J1, TS4 ter-
minals T to 8, 31D 7 to 8, to ground.

7.56 Motor starts: 115 volts ac from power plug
PG1, F1, S4B, operated K5 1B to 2B, J4,
through motor winding, J4, to other side of PG1.

7.57 15 volts is connected to the amplifier via
operated K5 5T to 4T, R2, to jack J of J2,

7.58 Drum pawl solenoid operates: 48 volta de,

operated K2 6B to TB, jack 1 of J1, through
drum pawl solenoid winding, jack 0 of J1, to
ground.

7.59 Operation of the drum pawl solenoid causes
the following:

1. Engages the half-nut and lead screw.

2. PBrings the recording head into contact with
the magnetic recording band.

3. Pulls the drum pawl from slot in rim of
drum, allowing motor to rotate drum.

4. The drum pawl motion operates the drum
index switch.

7.60 Ready lamp (E3) is extinguished by opera-
tion of the drum index switch.
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7.61 Kb relay locks up: 48 volts de, K5 winding,
jack 8 of J1, operated drum index switch,
jack 0 of J1, to ground.

s After approximately 0.8 second of record-
ing drum rotation, a pin attached to the
drum engages the drum pulsing switeh,
Since the timing switch is open, the K6
relay does not operate.

s After approximately 1.5 seconds of drum
rotation, the lateral movement of the head
carriage causes the timing switch to close.

o Approximately 3.5 seconds after the ma-
chine has started, the drum pulsing switch
iz engaged a second time by the drum pin.

7.62 K& relay operates: 48 volts de, operated K2

4B to 3B and 1T to 2T, K6 winding, jack 4
of J1, drum pulsing switch, timing switch, jack 0
of J1, to ground.

7.63 KB relay locks up: 48 volts de, operated K2
4B to 3B and 1T to 2T, K6 winding, oper-
ated K6 3T to 4T, to ground.

7.64 K7 relay operates: battery from CO or PEX

line to TS1 terminal R, 34A 8 to 9, S1A 3
to 4, normal K3 5T to 2T, K7 winding, operated K&
4B to 3B, 51B 9 to 8, S4A 12 to 11, T31 terminal T,
to ground on other side of CO or PBX line.

7.65 K7 relay locks up: battery from CO to PEX

line to TS1 terminal R, S4A 810 9, S1A 3 to
4, operated K7 2T to 1T, K7 winding, operated K6
4B to 3B, S1B 908, 34A 1210 11, T31 terminal T,
to ground on other side of CO or PBX line.

7.66 K3 relay operates after about 1-1/2 sec-
onds: 75 volts de, operated K6 6B to 5B,
R16, K3 winding, S1E 11 to 12, to ground.

7.67 The record reproduce head is connected fo

the amplifier input: ground from jack 19 of
J1, through record reproduce head, jack 17 of J1,
normal K4 7B to 8B and 5B to 4B, to jack A of J2.

7.68 The amplifier output iz connected to output

transformer (T2): from jack K of J2, to
R wire of T2, through T2 to BK wire, C1-4, to
ground.

7.60 The CO or PBX line is connected fo the
output transformer (T2) : TS1 terminal T,
over CO or PBX line to TS1 terminal R, S4A 8 to
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0,81A3t04, TS84 2101, Cb, T2 transformer 1 to 2,
operated K6 8T to 7T, TS2 2 to 1, 51B 9 to 8, S4A
12 to 11, to TS1 terminal T.

7.70 Announcement is sent out on line to calling
party.

7.71  In central offices where calling party dis-
connect i3 effective and calling party dis-
connects:
1. KT relay releases.
2. K2, K2, and K6 relays releaze.

3. Drum pawl solenoid releases, which disen-
gages the half-nut from the lead secrew,
allowing the head carriage to be returned
to start position by the return spring.

4. Release of the drum pawl solencid also re-
moves the constraint on the drum pawl
When the slot in the rim of the recording
drum reaches the drum pawl, the drum
pawl engages the slot releasing the drum
index switch.

5. Kb relay releases and motor stops.

Ready lamp (E3) lightsa.

7. The 2A telephone answering set is ready to
receive another call.

o

772 If calling party does not disconneect, or

where calling party disconnect is not effec-
tive, the adjustable limit switch i= operated by the
head carriage arm at the end of the message.

1. K2, K3, K6, and K7 relays release.

2. The sequence described in 7.71, Steps 3
through T follows.

8.00 DRAWINGS

The following drawings apply to the 2A
telephone answering set:

LA-T770564 — 10A Recorder—Wiring Diagram
and Schematic

LA-TTT066 — 162A Amplifier—Schematic

LA-830078 — 2A Telephone Answering Set—
Wiring Diagram

LA-230081 — 2A Telephone Answering Set—
Schematie

These drawings may be obtained on order from
the Western Electric Company.
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Fig. 12 —Standard 2A Telephone Answering Set without Medallion Light Socket
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SECTION C43.021.3
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Fig. 13 —Stondard 2A Telephone Answering Set with Medallion Light Socket
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