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-COMMCN STSTIMS
400A TONZ GINERATCE CIRCTUIT

Changes

101, Th-a informetion was clarified in naw Zguipments
che 204 by 2dcing iaformztion on Tround lead connecticn.
Cal 1 was revised accerdingly.

D.1 3Battery lsed informaticn was rezsved Srom Cirsuic Note

<l TEIZPHECNI LASJRATCRIZS, INCCRPORLTED
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NOTICE

This document Is either
ATAT - Proprietary, or WESTERN
ELECTRIC - Proprietary

Pursuant to Judge Greene's Order of August 5, 1983,
beginning on January 1, 1984, ATAT will cease to use
“Befi” and the Beil symbol, with the exceptions as set
forth in that Order. Pursuant thereto, any reference to
“BELL" and/or the BELL symbol in this document is here-
by deleted snd “expus
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CIRTUIT IZSCEIPTION

CAANGES

w

Changes in Apbparatus

COMMON SYSTEMS

LooA TOKE GENERATOR CIRCUIT

{Comoonants)

o
—

In FS 1:

Removed

Crl1, CR2
Diodes 4467
(Option V)

3.2 In S 2:

Removed

R201, R206, R209,
R214 Resistors -

KS-13450 L1
62,000 ohms

R2C2, R207, Rz210,
R215 Resistors -

¥S~13490 L1
20,C00 chms

“233, R208, R2:il,
B2ld Rﬂs*stcrs -

KS-13490 L1
C.15 megohms

R204, R205, R212,
R213 ?es‘stors -

¥XS-13490 L
350 ohms

9201, 2202, G203,
Transistors

Q20+

234

.3 In =TS

us
[V

Ly
.r

Sa2Zoved
CR301, CR304
Dioces 426y

C=302, CR303
Diodes ULgF

E3C1, R304

:3sistors -
3-13u50 1)

<.COO ohns

Renlaced 3y
CRl, CR2

Diodes 5337
(Option V)

Renlaced Bv

R201, R206, R209,
R214 Resistors -

KS-20810 L1A
€1,500 ohms

R202, R207, R21l0,
R215 Resistcrs -

XS-20810 LlaA
20,500 ohms

R203, R208, R211,
Rz1l6 Resistors -

KS-20810 LlA
0.147 megohms

R204, R205, R212,
R213 Resis:oq; -
¥5-20810 Lia
383 onms - .

Q201, Q202, Q203,
Q204 Transistors -

568

Replaced 3v
CR301, CR304
Diodes 813 AF

CR302, CR303
- Diodes 533C

R301, R304
Resistors -
¥5-20820 Ll
1,960 ohms

R302, R®303
Resistors -
KS-2C810 LA
13,300 ohms

Removed

2305 Kesistor -
KS-13490 L1
330 ohms

R396 Resistor -
KS-134590 L1
300 ohms

R307 Resistor -
237A.
0.225 megomms
(Option P)

R308 Resistor -
¥S-13490 L1
31, 000 ohms
(Op n P)

R309 Resistcr -
XS-13452 11
1,200 ohms

R31D Resistor -
¢3TA
10,000 ohms
:0ption ?)

K31l Resistor -
237A 1,470 chnms
(Option P)

R312 Resistor -
XS5-13490 L1
22,000 ohms
(Option P)

RA314, R315
Resistors -
(S-13490 L1
1,000 ohms

R316 Resistor -
KS-134¢0 L1
30,000 ohms

R317 Resistor -
K3-13400 L1
18,000 ohms

R318 Resistor -
KS-13490 L)
33 ohms

R319 Resistor -
KS-13490 L2
360 ohms

Printed in U.S.A.
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Rerlaced By

R305 Resistor -
KS-20310 Lia
332 chms

_R30% FResistor -

¥S-20810 Lia
301 ohms

R307 Resistor -
¥$-20616 LiA
0.226 megzohms
(Option ?)

R308 Resistor -
KS-20810 L14
£1,100 onms
(Oztion P)

A302 Resister -
KS-2C0289 L6éC
1,100 onms

K310 Resister -
KS-20616 Lia
10,000 ohms
(Option ?

R3i1 nes;suo" -
¥%S-20616 LA
l 470 ohms
(Opticn ?)

A312 Resistor -
¥S-20810 L&
Cl, 5C0 ohms
(Option ?P)

R314, R315
Resisteors -
KS-20810 L2a
1,000 ohrms

5316 Resister -
KS-20810 LiA
30,100 ohms

R317 Resistor -
KS-20810 LA
17,800 ohms

R218 Resistor -
KS-20810 LA
33.2 ohms

" R319 Resistor -

X8-20810 LiA
361 ohms
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rRemsved

7320 Resgistor -

ve-13402 L1
1,500 ohms

R3Z21 Resistor -

5S-13L30 L1

1.0 megonhms

2301, Q3C2, Q303,

G304, Q305, 30¢
Transistors - 29A

[LINN
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R320 Resistor -
XS-20289 L6C
1,470 obms

f321 Resistor -
K5-20E10 LiA
1.0 megohas

Q301, Q302, Qz203,-
<304, Q20%, Q306
Transistors - 668

=S, INCORPORATED

D. Dascrintion of Chansges

D.1 In Circuit Note 101, Fusing Table, the

footnote is corrected to show '"signzl"
instezd cf "<calk" bzttery. This correctiicn
brings the fooincste intc agresment with the
-48 SiC btattery indicated in the "Potential"
czluan.

.2 In 7 1, 2, and 3 and App Tig. 1, 2,

and 3, a number of circult components
(éiodes, resistors, and transisters) are’
replaced by ecuivalents as part of the WE
component standardization program. The
changes are done on & lineout tasis, without
options.



C72CUIT CZECRIPTION

COMMON SYSTEMS
Lboca TONE GENERATOR CIRCUIT

CHANGZS

D. Description of Changes

D.1 This circuit is reissued to show corrections to the
Feature Option Circuit, Note 102, as the result of a

drafting error. These changes consist of adding back to

the circuit note options X zand ¥, and removing ootion V.

BELL TELEZPHONE LABORATORIES, INCORPORATED

DEPT 3321-WrF-AB

Printed in U.S.A.
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COIIM0N SYSTZME
4004 TOWNI GEMZIRATOR CIRCUIT

CHANLGZS D.3 A1l refsrences to options R and S,
et . aéded on Issu2 13E, ars removed Ironm
D. Description of Changes . > —a
= Cr-pra ~nang Cirecuit Hote 104, the Option Index, FS3,
0.1 Circuit dcte 102 is revised to shew and App Fig. 3. This change I1s necessary
that option W, "¥fr Disc.", is removed because of “he reclassification cf
from tne note and that the tasic circuit Issue 138 tc an "A" class of changs ¢n
feature is rewordszsd. Issue 14.
D.2 Circuit lote 104 is revised to show
tnat all "A" classificaticn changes
are remcved, since "A" tType changes should D.& Circuit liotz 107 is expandszd T0O
nct be l1listed in this note. Reference to explain the ramoval of opticns =
Issue 138 1s removed ©vecause Issue LUa and S.
reclassified all the changes made on
Issue 132. An entry in this note 1s made
for Issue 16D to show that option U is D.5 Circui: Hote 108 is added to record
rated "#ifr Disc." and reference is mades ©o the rating ¢f option U pricr o tnis
added Circuit Note 108. issue. =
SELL TELEZPHONEZ LAEORATORIES, INCORPORATED
DZTT 3321-WF-AB
.
Tage 1
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;CIRCUIT DESCRIPTICHN CD-56303-01
o ' - : e A ISSUE 5a
’ APPENDIX 3B

DWG ISSUE 15B

COMMON SYSTEMS
400A TONE GENERATOR CIRCUIT

CHANGES ) F. Changes in Description of Operation

B. Changes in Apparatus (Cempenents)

B.1 In FS3, App Fig. 3:

Removed Replaced 3y F.1 In 5. of SECTION ITI, add the
Resistor R307, Resistor 2307, following:

0.22 megohm, 0.226 megohm, :

KS-138290, Ll 2374 (or -

equivalent)
Resistor R308, Resistor =308,

10,000 ohms, 21,000 crns, 5.02 The preamplifier circuit of 733

K5-13490, L1 KS-13490, L1 shall be capable of meeting the
Resistor R310, Resistor R310, following reguirement:

106,000 ohms,; 10,000 onms, .

KS-13490, L1 2374 (or

equivalent)
Resistor R311, Resistor 2311,

150 ohms, 1470 ohms,
Ks-13490, L1 237A (or
equivalent) Voltage from collector of Q303 to
Resistor R312, Resistor R312, terminal C of P302 shall be +3.5 Vdec
2000 ohms, 22,000 ohms, ‘minimum to +17.5 Vic maximum with
KS-13490, L1 KS-13490, L1 relay ST released.

BELL TELEPHONEZ LABORATORIES, INCCRPORATED

DEPT 3321-EVK/VEM-AR

Pagee |
Printed in U.S.A. i Pgse
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COMMON SYSTEMS
400A TONE GENERATOR CIRCUIT

CHANGES

D. Description of Changes

D.1 This change revises the change classification designated
-as "B" for Issue 13 of this circuit and upgrades it to
Issue 1U4A. .

D.2 In Circuit Note 104, Issue 144 is added.

D.3 Circuit Note 107 i1s added.

BELL TELEPHONE LABORATORIES, INCORPORATED - =

DEPT 3321-EVK-AB

P
Printed in U.S.A. 1



CIACUIT DESCRIPTION —

, . - - = CD-99303-01

IS5UE Ha
APPENLIX 18
DWG ISZUE 130

COMMON SYSTEMS
4LOOA TONE GENERATOR CIRCUIT

CHANGES

B. Changes in Apparatus (Components)

B.1 In PS3, App Fig. 3:

Removed Replaced By

Resistor R317, 0.2 megohm,
1/2-watt, KS-13490,L1,
option S

Resistor R317, 18,000 ohms,
1/2-watt, KS-13490,L1,
option R

Resistor R321, 3,000 ohms,
l/2-watt, KS-13490,L1,
option 3

Resistor R321, 1.0 megonm,
1/2-watt, ¥S-13490,L1,
option R

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 3321-EVK-AB

Printed in U.S.A.




- TIRCUIT DESCRIPTION

1. PURFQOSE_OF CIPCUIT
2. GENEPAL DESCRIPTION OF OPZRATION +«0ce.

TABLE OF CONTENTS
SECIION I - GENEZRAL DESCRIPTION ..

SECTION. II - CETAILED DESCRIPTION

1. _CIRCUIT UNITS

GENERAL

OSCILLATORS

00 0000000000800 ¢Co00ePsesOTOIIOIDS

PULSE GENERATOR

PREAMPLIFIER
TONE ALARM

2.__TEST RROCEDURE
PREPAPATICN

PULSE GENERATOR

OSCILLATORS
PREAMPLIFIER
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AMPLIFIER (KS-19221, LIST 1) .

1. WORKINS LIMITS
2. _FUNCTIQUAL DESIGNATIONS
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4, CONMEC=I% R

° esececccssccsceces

S _VANUFACTUPRING 23STING REQUIREMERTS ...

SECIICN IV - FEASONS FOR REISSUT .

SSCTION I - GYNEPAL DESCRIPTION

1, PUEPOSE OF CIRCUIT

1.01 This circuit provides facilizies for

generating a distine

applied

*0 3 subscrilker

P — S~

T ‘ oo T "CD-99303-01

ISSUE SA
DWG ISSUE 12A

COMMON SYSTEMS
4005 TONE GENERATOR CIRCUIT

PAGE
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output
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line on: which the

e acoustic
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the subacriber to r is intended to alert

on=-hook. .

replace
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2. GENERAL DESCRIPTION OF OPEBATION

2.01 The circuit consists of four oscil-
lators, a pulse generator, amplifiers, and a
tone level alarm.

2.02 The oscillators provide frequencies
of 1400, 2060, 2450, and 2600 Hz. The
outputs of these oscillators are of equal
amplitude and are linearly combined to syn-
thesize the desired tone.

2.03 A pulse generator circuit alternate-
ly applies and removes the oscillator supply
voltage, thus producing & pulsing of the
combined signal. :

2.08 Amplification of the pulsed signal
is provided by a KS-19221, List 1 power
amplifier provided as part of this circuit.

2.05 A tone alarm circuit indicates an
alarm condition when the tone signal €£alls
below a predetermined level, or fails com-
pletely, and during power failure.

1. CIRCUIT UNITS
GENERAL

1.01 The 400A tone generator operates for
the duration of a ground closure on lead ST
to the connecting circuit. Lead ST grounded
operates relay ST. Relay ST operated:

(a) Removes a short circuit from across
transistor Q302, and its enmitter
resistor-capacitor, which allows its
collector to increase in potential
(positive) turning transistor Q301 on.

(b) Etnables the tone alarm circuit to
monitor the output of the power
amplifier.

" 1.02 The pulse generator provides a puls-
ing output voltage for use as a collector
supply voltage by the tone oscillators. The
oscillators produce bursts of tone colres-
ponding in duration to the applied pulsing
collector voltage. The outputs of the tone
oscillators are fed from each oscillator
circuit through isolating resistors and are
linearly combined at the potentiometer input
to the preamplifier, thus combining the puls-
ing tones while avoiding interference between

. the oscillators.

Printed in U.S.A. : Page 1
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1.03 The output of the preamplifier s
apclied to the input of the XS-19221, List 1
powar arplifier, and the amplified signal
apgears on leads T and R.

1.08 <The <tone signal appearing at the
primary of the output transformer is ampli-
fied and rectified in the tone alarm circuit.
The resulzing dc voltage is applied to the
base of transistor C306, providing bias volt-
age to hold the transistor in the nonconduct=-
ing state. Relay TA releases, providing an
alarm indication if the tone falls below a
predetermined level, or fails completely, and
during power failure, The tone level ¢o
which the alarm circuit will respond corres-
ponds to a reading of approximately +1 as
read on a volume indicating meter.

OSCILLATORS

1.05 The four individual oscillator cir-
cuits are identical {n circuit arrangement
but differ 4in component values of the fre~
quency determining elements. The frequencies
generated are 1400, 2060, 2850, and 2600 Hz.
The basic oscillator is a modified Hartley
circuit containing an inductor and capacitor
to determine the frequency of oscillaction. A
150,000-ohm resistor provides isolation of
the oscillator tank circuits from each other.

L] .
1.06 A pulsing collector supply voltage .

for the oscillators is provided by the pulse
generator circuic. The oscillators supply
tones only for the duration of the applied
pulse of collector voltage, thus generating
pulsing tones. :

PULSE GENERATICR -

1.07 The pulse generator is a multivibra-

tor that provides a pulsing supply voltage to

¢ oscillator ecircuiss. The free running
frequency - is determined by cross~-coupling
capacitors C301 and €302 and cross~coupling
resistors R302 and R303. Resistors R301 and
R304 serve as lcad resiscors.

1.08 The output pulses (at the emitter of
transistor Q301) have a peak amplicude of 2.5
yolts with equal on and off times of 100 ms.

1.09 The pulse gemerator ani the pream-
plifier are both located on the same printed
:&:::3 b:;fd and sghare the same collector

tage which is 4 ed
diode CR30u and':ttisto: 330:f£v from zener

PREAMPLIFIER

1.0 The preamplifier is composed of <tTwo

direct coupled transistors Q303 and Q30a
which provide cthe necessa y ‘
power amplifier input. Y giin for che

t.11  The input eo the
: preamplifier is the
combined outrut of the individual oscilla-
tord. A potentiometer, R313, is provided so

2

et o S e SER A aeme eum E e o

that the level of the <tone signal may be
adjusted. Capacitor €305 serves to block
direct current from the oscilla<zors.
tors R307, R310, and R311 serve to bias and
provide ‘thermal stabilization for transiscor
Q303. Resistor R308 serves as a locad resis-
tor for Q303 and a bias resistor for. Q30«.
The output of the preamplifier is taken from
resistor R312 and is applied to the KS-19221,
Lisct 1 power amplifier. o

TONE ALARM

1.12 Tone alarm relay TA is normally
operated, and an alarm condition will be
indicated by <the release of this relay.
Relay TA will release either when <transistor
Q306 conducts and shunts the relay coil or
vhen there is loss of battery internally in
the pulse-generator plig-in unit. When eich-
er of theése conditions exists and option V is
provided, the no-voltage alarm lamp DS1 will
light indicating malfunction of the circuic.
This occurs when ground is connected through
the closed contacts of the released relay TA
and causes current to flow through the CR1
diode and the lamp. Diode CR2 prevents any

.current of the external alarm circuits from
- flowing through the no-voltage alarm circuic.

Transistor Q306 is kept from conducting by
application of a negative potential az its
base derived in one of the .two mnethods
depending on the circuit status. -

1.13 During the standby condition (relay
ST released)}, transistor Q306 is held in <he
nonconducting state Dby negative voltage
applied to its base terminal through a nor-
mally closed contact on crelay ST. During
normal operation (relay ST operated), tran-
sistor Q306 is held in the noncoaduczing
state by a negative voltage . derived from
rectification of the tone signal. This is
accomplished as follows. When <relay ST is
operated, - a pulsing tone signal appears at
the output of the power amplifier and is
applied <through coupling capacitor C308 to
transistor Q30S, which acts as an amplifier.
Resistors R317, R318, and R32? provide bias
for transistor Q30S. Zener diode CR301 main-
tains an operating potential of 22 volets for
transistor Q30S5. The output of transistor
Q305 is rectified by diode CR302, providing a
negative potential at the base of transistor

Q306 sufficient to keep the zransistor cut
off. Filtering of the rectified signal s
provided by C€309. During tone failure,

capacitor €309 will discharge, removing the
cutoff bias voltage from transiscor Q306.
wWhen tone failure occurs, cransistor Q306
will conduct, shunting relay TA and causing
relay TA to releass. .

1.18 As described previously, negative
potential is provided to zhe base of transis-
tor Q306 to prevent tone alarm relay TA from
releasing during the standby condition (relay
ST released). A strap connection, option 2,
provides this, feature. Removal of the strap
connection will cause celay TA tO release

-
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when relay ST releases, as well as when tone
failure occurs.

2. __TIST_P2OCEDURE

2.01 The following test procedure has
been included to assist in trouble shooting a
defective tone generator and is not intended
for adjustment or system alignment Furposes.
for alignment purposes following installation
Oor mainterance, the preamplifier gain control
shall be adjusted to produce an cutput at
leads T and R of +11 as read on a volume
indicazing meter. The voltage readings spec-
ified in the rfollowing test procedure are
btased on a level setting of +11 at leads T
and R. In the event another level setting is
used, th? readings for preamplifier and
amplifier output must ke changed accordingly.

PREPARATION

2.02 volwage measurements referred to in
this sectien are <o be made with an electron-

ic voltmerer such as Ballantine model 300 or

Hewlett-Packard 400 type.

2.03 Tests should be
order listed.

performed in the

2.04 Battery supply on terminal 41 =)
T31, and ground (+) on terminal &4& (TB1).

2.05 with option 2 providag,
operates; with option
TA remains nonoperated.

relay TA
Z not grovided, relay

2.06 Ground on terminal 47
relay ST. Relay
level is adequace.

(TB1) orerates
TA will operate if tone

PULSE GENERATOR

2.07 with relay sT operated, the pulse
generatcr provides a Pulsing (approximately 5
PPs) supply voltage to the oscillators. Mea-
sured tetween terminal 13 (T21) and  ground
terninal W Tz, the output of the pulse
gqencrator causes a pulsating reading with a

value greater than 1.0 vole.
OSCILLATCRS
2.08 With the appropriate i
pulsing supply
voltage, each of the four oscillators shall

produce a Pulsating reading with an average
value greater than 1.0 voltq measured seoz-
rately Lletween terminals 14, 15, 24, and 25
(*31) and ground terminal w4 (T31).

2.09 The outputs of the four oscillators
are combinad intg a single pulsing signal to
produce a pulsating reading with an average
value greater thap 0.01 volt measured between

7;;?:“‘1 12 (TBY) and ground terminal uu

ISSUE SA SRR

PREAMPLIFIER

2.10 The combined pulsing
from the oscillator is
preamplifier to produce a
with an average
volt measured between terminal 11
ground terminal 44 (TB1).

signal outpusc
amplified in <he
pulsating reading
reading greater than 0.05
{T21) and

AMPLIFIER (XS-19221, LIST 1)

2.11 The pulsing signal output from the
preamplifier is amplified in the power ampli~
fier to produce a pulsating reading of +11 as

read on a volume indicating meter between
terminals 17 (TB1) and 27 (TB1).

SECTION III - REFERENCEZ DATA

1.__WORKING_LIMITS

None.

2. __FUNCTIONAL DESIGNATIONS
AED&I atus

Resigpation Meaning

ST Start
TA Tone Alarm

2.01

2.02 other designations are for reference
only and have no functional meaning.

s TUNCTIONS

3.0 Four oscillators for generating
1800, 2060, 2450, and 2600 Hz tones.

3.02 A free running multivibrator to pro-
vide a pulsing supply voltage for the oscil-
lators to obtain tone outputs pulsing at a
rate of S pos.

3.03 A preamplifier to amplify the puls-

ing tone for application to a power
amplifier.

3.046 A power amplifier to amplify <the
pulsing tone to a sufficient level for simul-

taneous application to several circuits.

3.05 A relay for remote start

control of
the oscillators and amplifiers. ;

3.06 A tone level detector for detecting

tone failure.

8. CONNECTING CIRCUITS

4.01 When this circuit {s 1listed on a
keysheet, the connecting information thereon
is to be followed. Typical connecting cir-
cuits are:

Page 3
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(a) Common Systems - Timer Circuic, S5A
Timer - SD-99304-~01.
(b) Step-by-Step Permanent Signal Holding

Trunk Circuic - SD-32370-01.
(c) Crossbar No. 1 Sender Make-Busy Franme
Permanent Signal Holding Trunk Circuis
- SD~-25418-01.

Panel or Crossbar No. 1
Signal Holding Trunk
SD-95554~-01.

(d) Permanent

Circuit -

5. MANUFACTURING TESTING PEQUIREMENTS

5.01 This circuit shall be capable of
performing all the tunctions specified in
3.__EfuncTions.

BELL TELEPEONE LABORATORIES, INCORFORATED

DEPT 3321-EVK-FFR

Page 4
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EISSUL

A.__Chapged and Added Sfuncsions
A.1 1In Circuit Note 104, option U, which

was rated Mfr Disc., is now reinstated and
rated ATETCO Standard. ‘

EL-—SB!HQS.iﬂ.ﬁ2#515§3§—iggﬂﬁgﬂgﬂ$§l

B.1 1In FS1, the drafting symbol for cir-
cuit continuity between the battery (-48

volts) and terminal N of J2 is added.
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