CIRCUIT DESCRIPTION CD-95281-01
' ISSUE 1

APPENDIX 6D

DWG ISSUE 7D

COMMON 8YS
\ 8 K3=16754 AMPLIFIER

CHANGES

D. Description of Changes

D.1 HNote 302 is added.

0.2 In F33 and PS4, the elreult schematle of Al amplifier is
revised to agree with K8-16728, List 1, Seriles & circult
board.
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CIRCUIT DESCRIPTION

COMMON SYSTEMS

K8-15784
§ ) AMPLIFIER CIRcuIw
CHANGES
B: Changes in Apparatus
’Btﬁ In Fig. 3:
Superseded Superseded By
© RB-1500-0hm, 1/2 Watt RB-4700-Chm, 1/2 Watt
Resistor ‘Reglstor
R12~1500-0hm, 1/2 Watt Rl2-2700~0hm, 1/2 Watt
Resistor Resistor
B.2 In Plg. 4

DEPT 5111-EVK-CEP

R8-1500-0hms 1/2 Watt
Reglstor

BELL TELEPHONE LABORATORIES, INCORPORATED

Superseded By

RB-2700=0hm, 1/2 Watt
Registor
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CIRCULIT DESCRIPTION ‘ Ch-08281-01

IS8UE 1
APPENDIX 4B
7™ DWG ISSUE 5B
KS 16750 AMPLIFIER CIROUTT
o
CHANGES
B. Changes in éggaraﬁaa
B.1 In Pig. 1:>
Superseded Superseded By
R8 - 6200-ohm, 1/2 watt resistor BB - 1800-chm, 1/2 ﬁat%’?eszsts%
gﬁwa% R12 -~ 240-ohm, 1/2 watt resistor Rl2 -~ 30-ohm, 1/2 watt resistor
B.2 In Fig. 2:
Superseded Superseded By
Ri2 - 12,000-ohm, 1/2 watt resistor R1Z - 1500-ohm, 1/2 watt resistor
B.3 In Plg. 3:
Superseded Superseded By
RB - 6200-ohm, 1/2 watt presistor BB ~ 1800-chm, 1/2 watt resistor
Ri2 - 12,000-ohm, 1/2 watt resistor Ri2 -~ 1500-¢hm, 1/2 watt resistor
o B.#‘ In Flg. 4.
g Superseded Superseded By
RE - 12,000-0hm, 1/2 watt resistor B8 -~ 1500-ohm, 1/2 watt resistor
BELL TELEPHONE LABORATORIES, INCORPORATED
DEPT S5111-EVK-CEP
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CIRCUIT DESCRIPTION

COMMON BYSTENS
KS-16754 AMPLIFIER CIRCUIT

CHANGES

B.

Changes 1n Apparatus

B.1 ADDED

CD-G5281-01
ISBUE 1
APPENDIX 3D
DWG ISSUE 4p

Cl0 - 0,02 uf, 50-volt capacitor between terminals B and ¢

of the connector on the K8-16728, L1 amplifier (A1),
Fig. 1, 2, 3, and- 4,
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DEPT 5111-EVK-CEP

Printed in U.8.4.

i N
®
Page 1




-~ GIRCUIT DESCRIPTION ‘ © pp-952B81-01
R Issus 1

P ) Appendix 2D
i Iwg. Lasue 3D

COMMON SYS3TEMS ’ :
K8-16754 AMPLIFIER CIRCULT i

CHANGES
D. DESCRIPTION OF CHANGES
D.1 Changes were made in Fig. 3 and 4 lead desig-
g nations to conform with systems connecting
£ information based on Fig. 1 sand 2.

D.2 In Fig. 3, lead designations were changed as

follows:
71 was TH Rl was RS
T2 was T6 RZ was R6 _
T4 was T1 "2 was RL i
Th wasg T2 Rl was RZ2

™ was T3 HE was R3
T7 was Th ®7 was RY

D.3 In Fig. 4, lead designations were changed as

follows:

, T was T6 Rl was R6

. T2 was T7 R2 was R7
| T3 was T1 B3 was HI
T4 was T2 R4 was R2

T was T3 H5 was R3

™6 was T4 RE was R4

T7 was TH R7 was RS

p.4b In Fig. 3 and 4, terminal 15 of TBL was connected
to terminal 1 of T2, and terminal 19 of TBL o
was connected %o terminal 3 of T, - -

‘A1l other headings, no change.

o BELI, TELEPHONE LABORATORIES, INCORPORATED
., DEPT /561 -EVK/ELO-RAM oy
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CIRCUIT DESCRIPTION

CD-95281-01
Issue 1
Appendix 1D
Dyg. Issue 2D

COMMON SYSTEMS
K38«16754 AMPLIPIER CIRCUIT

CHANGES
D, DESCRIPTION OF CHANGES

D.1 In Note 102, KS-16754, Iist 3 and
Itet 4 amplifiers are added,

D,2 /Note 202 1s added,
i
D.3 " In Note 302, reference to K8-13480,
K8-13491, and K8-13492 composition-
type resistors is removed and information
for commercial-type resistors is added,
D.4 In Note 303, RZ is removed.
D5 In Pig, 1 and 2, "See Note 202" i
added and walue of RE 1ls changed to
270 ohms,
D.6 Fig, 3 and 4 are added,
F. CHANGES IN €D SECTIONS

F.l In SECTION I, Part 1, Paragraph 1.

Change: The KS-167584, Iist 1 amplifler,
Fig, 1, 18 intended primarily for
use in No, 300 Switehing Systenm
and List 2 amplifiler, Fig. 2, 18
intended—~ === meter,

To Resd: The KS-16754, List 1 (Fig, 1)
and Iist 3 (Fig. 3} amplifiers
are intended primarily for use
in No. 300 Bwitching System, and
the list 2 (Fig. 2) and list 4
(Fig, 4) amplifiers are intended
~e=memater,

F.2 In SECTION I, Part 2, Peragraph 2

Change: The KS8-16754, Iist 1 amplifier
Fig, 1, ANCOrPOTELES=—mmm 35 db,

To Read: The KS-16754, Iist 1 (Pig, 1)
T and List 3 (Pig. 3) emplifiers
incorporate=—~===25 db,

¥.,3 In SECTION II, Part 1

Change: HNote: Unless otherwise spesified,
characteristics are the sgame for
list 1 and list 2 amplifiervs.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5161-ELO/EVK-RAM

To Reed:; HNoter Unless otherwlise spescifisd,
characteristics are the same for
all asmplifiers,

F.4 In SECTION II, Part 1{d)

Change; The list 2 amplifier also has &
10, 000~0hm bridging input,

To Resdy The 1ist 2 snd 1list 4 amplifiers
also have a 10,000-chm bridging
input,

¥.5 In SECTION IT, Part 1{e)

Addr  Lists 3 and 4 - Nominal rated loads
T OSEEVE, IR, TEnd H00 ohms,  Internal
impedances 1,5 to 3,2 ohms, & to
12 ohms, and 300 to 600 cohms,

F.6 In SECTION 11, Part 2, Paragraph 2

Chapges 1In the list 2 amplifler
resistors Rb and R?~*b*i
10, 000 ohme,

To Read: In the list 2 and list 4 amplili-
fiers resistors RS and A7----n
10,000 ohms.

Change: In the list 2 amplifier, capasltor
S B function, ’

To Ready In the 1ist 2 and 1ist 4 smpli-
fiers, caepacliior Qleew== funotion.

#.7 1In BECTION II, Part 2, Paragraph 6

Change: The list 1 amplifier, Flg. 1
incorporates-—ewmss CR3 and Gﬁgs

To Head: The 1ist 1, Fig, 1, and list 3,
Fig, 3, amplifiers incorporste
~~~~~ CH3 and CRY,

All other headings, no change.
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CIRCUIT DESCRIPTION
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CD-95281-01
Tssue 1
Dwg, Tsue 1

COMMON SYSTEM3

K3-16754 AMPLIFIER CIRCUTIT

SECTION I - GENERAL DESCRIPTION

1. TPURPOSE COF CIRCUIT

This circuit provides amplification of
audio~frequency signals for speech spplii-
cations, The K8-10754, Idist 1 amplifier,
Flg., 1, 18 intended primarily for use in
the No, 300 Switching System, and the list
2 amplifier, Flg. 2, is intended primavily
for use in the Toll Volume Rating Program
to operate a volume-indleating meter,

2. GCENERAL METHOD OF OFERATION

This ecireult provides a single channel
of audlo~freguency amplification consisting
of & plug-in=-type, 3-stage, transistor,
printed clircult amplifier, an inpubt trans-
former for operation from varicus lmped-
ances, a gailn control, and an output trans-
former, Provislion is made for operatlion
from 24 or 48 volts dc or a combination of
12 and 30 volts do.

The KS-16754, Iist 1 ampliffer, Plg. 1,
incorporates an automatic output level cone
trol cireult which maintaing sn essentislly
sonstant output level for Input level var-
iations of approximately 35 db, The auto-
matic output level control may be disabled

by removing T wiring.

SECTION 1T - DETATLED DESCHIPTION

1. , CHARACTERISTICS (Typical)

Note: Unless otherwlse specified,
charascteristics are the same for 1ist 1
and iist 2 amplifiers.

{a) Gain:

66 db betwee: nominal source and load
impedances, 47 db with bridzing input of
1ist 2 amplifier from 60C-ohm source,

{(p) Pﬁwér Output:

0.5 watt into rated resistive load
for 5 per cent harmonlc distortion.

{c) Frequency Response:

Within 2 db of 1000-cyels value from
200 to 6000 eycles.

{4) Input Circult:

Nominal source and internal input im-
pedances of 1,5, 600, and 2400 ohms. The
iist 2 smpllifier aliso has & 10,000-chm
bridging input. .

{e) Output Cirecuit:

List 1 ~k§$§i§ai rated loads of

3.2 50 1% chms,  Internal imped-
ances 1.5 o 3.2 ohms and 6 5o
12 ohma,

Iist 2 - Hominal rated loads of
3.2 and BU0 ohms, Internal imped-
gnces 1.5 to 3.2 ohms and 300 to
600 chms,
{r) outpat Nolsme:
=55 dom (unwelghted)

{g) Power Requivements;

Veltage - Amplifier Curvent |
24 B85 ma continuous
48 B5 ma continuous

12 and 30 12V - 2 ma standby, 70 ma max

307~ 5 ma
2. AMPLIFIER CIRCUIT

The amplifier ciroult conslsbs esgen-
tially of an input transformer, & galn OOnw
trol, a 3~sbage transistor amplifier, an
output btransformer, and s voltage divider
for the power supply.

The input transformer, T1, has two prl-
mary windings, one for opevation from an
impedance of 2400 ohms with a center tap for
600 ohw circults and the other for 1,S-ohm
circuits., In the list 2 anmplifiler, resis-
tors RE and R7 in seriss with the 2400-ohm
input rrovide g bridging input with an im-
pedance of approximately 10,000 ohme. Since
the transformer windings are not designed to
carry direct current, & l-mf cspacitor
should be cormected in the common side of
the 600~ and 2400-omm input Lo block dlrect
current from the windings when the amplifler
i comnected to a telephone line. In the
list 2 amplifter, capacitor C1 in the brids-
ing input cireult performs this funobion,
The gain control, B5, forms a matching ter-
mination on the sevondsry winding of the
trangformer so that the internsl impedances
of the Ilnput circults are sgual Lo the nons
inal source impedancesn,

The output of the galn econtrol, RS, is-
connected directly 3¢ the input of smplifier
AL, » This 18 & 3=atige, transistor ampllfier
sggenmbled on & pilg-~-in-type printed oclroult
card,.  The amplifier consists of two direct-
coupled common emitter sbtages followed by &
transformer~coupled class B push-pull ouwbput
stage. A large amount of negative fesdback

- Printed in U,S.A, ‘Page 1
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is employed 1o stabilize the transistor
charactetistics, reduce distortion, and in-
crease the input impedance of the first-
stage transistor, Q1. This feedback is ob-
tained from the unbypassed emittervesis-
tors R4, Ri2, and R13, and over-all from a
! separate winding on the output transformer,
T2, through resistor RS to the emitter of
- 1, Thermistor RT1 in the biasing circuit
. of the output stage provides temperature
. compensation to keep the collector current
of the transistors within acceptable limits
. over the operating temperature range.

N i

: The cubtput of amplifier Al operstes
into the output transformer, T2, which pro~-
“yides the correct impedance mabteh between

.. the output transistors and the load. As

: previously mentioned, a separate winding on

T2 supplies voltage for over-all negative

feedback, i

Resistors Rl, R2, R3, and R4, and diode
CR1 form s voltage divider to adapt the am-
plifier to the various voltages from which
it may be operated. CR]l operates as a
Zener diode to maintaln a constant poten-
tial of approximately 12 volts for the oub-
put transistors when the equipment 1s oper-

_ ated from a 24~ or 4B-volt supply.

. The list 1 amplifler, Fig. 1, incorpor-
‘ates an automatic output level control clr-
cult consisting of resistors B6, R7, RS,

- 'R9, R10, and R11l, capacitors €l and C8, and

diodes OR2, CR3, and CR4, This cireult is
& shunt~type vardolosser which 1s connected
vetween the base of the first stage tran-
sistor and ground, The germanium diode,
CR3, connected to the primary of the output

. transformer, T2, rectifles signal current

; which flows through silicon dlode CR4 and

causes 1ts resistance to vary inversely as

; the level of the output slignal, The net-

i work, consisting of RI ip amplifier Al and

? CR4, thus acts as a varliasble attermuator in

which attermuation 1s a function of the out-
put Atgnal, -Blas voltage obtained from the

} gfz wwiometer, consisting of resistors RY

i dnd RB, determines the signal level at

: which the varioclosgser becomes effectlve,

s
8

.
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The funetion of sillcon diode CRP is fo L
ralse bthe Impedance of the variolosser cipe- S
cult under low-level signal conditlons,

¥Without this dliode, pegistor BIO and capa-

cltor CZ would be shunted across the relae-

tively nigh~impedance clpoult and, undey

low-level slgnal condlitions, would cauge an .
unwanted loss, R10 stabilizes the dis- s
charge tlme of CZ. The discharge of this

capacltor determines the release btime of

the clreult, ¥Wilthout RID, the relsass blnpe

would wary over wide limite since the dls-

charge rate would be conbrolled only by ths -
forward reslstance of diodes CRE and CRY ‘

which 48 low at high currents and very high ¥
at low currents, Resistor B limits the '
distortion which would vesult from the our-

vature of the resistance versus current b,
characteristics of diode CRY ab large ’
values of compreszlon when the currpent
through the diocde is high., T wirving {fur-
nished with the amplifiers as mgnufactured)
connescts the automatlc ocubpub level control
cireult to the ocutput of the amplifier,

The ocutput level conbrel clreult may be
disabled by removing T wiring.

SECTION IIT -~ REFERBNCE DATA

1. WORKIHNG LIMITS
Hone,
2,  FUNCTIONS
This clroult provides: o
{a) Amplification of asudic -fregquency
sigrnials wlth automatic outpub lavsl
gontrol (Pilg. 1).
{v) Amplification of audlo-frequency
signals without =zubtomablo oubput
level control [Big. 2.

3. CONNECTING CIRCUITS

When this ciroult is listed oo a key
sheet, the connecting information therson
is to be Followed, -




