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This cjrcult provides facilities for 
magnetle recording and reproducing of audio-­
frequency si in the voice range usually 
encountered telephone speech. 

SECTION II - DE'I'AILED DESCRIPTION 

1. GENERAL 

ThJ eircult comprises the KS-I6765, 
L:Lst J announcement set and is intended to 
bo controlled remotely from a suitable con­
trol unlt, s1wh as a modified key telephone 
G0t. Po r· l;bis reat:on, no provisions have 
been made f'or ·1 ocai recordinz. or reproduc lng 
(monl.tor"lng) of Gpeech at the set without 
the use of an c:xternal remote control unit. 

This 6ircuit consists of a power supply, 
relay control circuitry, a KS-16765, List 3 
recorder, and a KS-16765, Lid ;_+ (or List C) 
amplifier. The recorder contains a drive 
motor, magnetic recording drum and head, 
erase coil, control solenojdci, and variouc: 
switches. It embodies variable-cycle fea 
ture which automatically adjusts the Jength 
of the cycle to reprodu onl.'I thnt pc:rtion 
of the drum which has been recorded. As 
normally furnished, tf1e maximum recorcJlng 
time for the list 3 recorder is 2 mirmtes. 
The maximum recm·dtng tl.me ccm be jncreac;ed 
to minutes for a recorder equipped wtth a 

clrive ,rnsembly by repl0cement of a 
pulley. !leplcicemont of thir: pulley is 
deDcribec1 :i.n dotai l in tne ar:sociated Bell 
Sy:d:em Prc1cticer:, Plant Seri.es, 'l'he :Lic1t Lf 
amplifier (included in lic1t I sets with 
serlal number and lower) is a vacuum 
tube nmpltfier whl.ch prov.lde mnpLl f1c8tion 
for' both recordi.ng c1nc1 reproc1ucing, an auto­
matic volume control feature for minimizing 
varJation tn l~vel of reco~ded soeech, and a 
Mgh-frequency or;c,iLlntor to r,rovlde the 
biD r: current re qui.red for• m,,gnet Le record­
j_r;!~ o Th::Ls amp1.tf1ee can~H>t bcJ Uf;ecJ in llct 
sets with seric1l number ell ,rnc: higher. 
The list 6 ,1mplifler ( incluciPd ln 11 st l 
sets with ser:ia] number ell end r,Le~her') i,, 
a direct replacement for the ]1st 4 ampli­
fier and will function :in all KS-
List 1 sets. 

2, ANNOUNCEMENT RECORD - SCl 

An announcement record cycle is :initi­
ated by groundi.ng 1,,ad "D" to operate relay 
D. 

Relay D operated: 

(a) Operates relay ST, 

(b) Cond:Lti.ons the amplifier input and out-
put circui.ts and the record-reproduce 

head -circuit f'or t"he record function~- The 
head i.s connected to the amplif:Ler record 
output (term:Lnal P of Jl) while the ampli­
fier :Lnput ~terminal A of Jl) is connected 
to lead "R4' . Capacitor C7 serves to :tso 
late the amplifier input and output wh:Lch 
are coupled through the interspring capac­
itance of the contact springs on relay D. 

(c) Enables the bi.as oscillator circuit to 
generate the hlgh-frequency bia8 cur­

rent required for magnetic recording. 

(d) Enables the automatic volume control 
feature in the amplifj_er by eonnectlnr; 

terminals Land S of J1. 
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Relay S'r operated: 

(a) Connects 48 volts ac to the motor, 
eausing the reeording drum to rotate. 

(b) Connects 48 volts de to the filaments 
of the electron tubes in the list 4 

amplifier. 

(c) Connects 48 volts de to the recorder 
and to relays A, B, E, and STP. 

(d) Energizes erase coil L3 whlch erases 
the previously reeorded announcement 

as the drum rotates through at least one 
complete revolution. 

'1:im:lng of the erase cycle i.s controlled 
by the drum-operated switches S2 and S3. 
Since the drum is not mechanically indexed 
during idle per:lods and is aJ.J.owed. to coast 
to a stop at the end of a cycle, it is ex­
pected that the drum will be randomly ori­
ented at the start of successive eycles of 
operation. Timing of the erase cycle starts 
with th0, first operation of switch s3 whkh 
operates relay A. Operation of swltch S2 
prior to the first operation of switch S3 
causes no action. 

Relay A operated: 

(a) Closes a locking path to ground. 

(b) Closes a path from relay B to sw:i.tch S2. 

Approximately 2 seconds after closure of 
switch SJ, switch S2 is momentarily closed 
to operate relay B. 

Relay B operated: 

(a) Closes a locking path to ground. 

(b) Closes in part a shunt-down path for 
relay A to switch S3. 

After approximately l second, switch S3 
closes to release relay A by grounding the 
shunt-down resistor Rll. 

Relay A released: 

(a) Connects ground to the winding of re­
Jay E. As switch S3 opens, ground :Ls 

removed from resistor Hll, and relay Eis 
a1lowed to operate. 

Relay E operated: 

(a) Operates solenoid Ll. 

(b) Operates solenoid L2 whlch allows the 
adjustable limit swHch Sl assembly to 

return to its start position. 

(e) Disconnects 48 volts de from erase 
eoil L3. 'l1he recording medium has 

thus been erased during a complete revolu­
tion of the drum and is ready for record­
:Lng a new announcement. 
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(d) Connects Lr8 volts de to the ampllfi.er. 

( e) Connects 10 volts ac to lead "DLl (E)", 

Solenoid Ll operated: 

(a) Pulls the record-reproduce head into 
contact with the recording medium on 

the drum. 

(b) Engages the half'--nut and lead screw. 

Application of 10 volts ac to lead 
"DL1 (E)" indicates the start of the actual 
recording cycle. Speech, which is applied 
to leads 11 'I1L/." and II RL/.", is recorded on the 
magnetic recording band, F'or optimum re-• 
cording characteristics, the level of speech 
s:Lgnals at leads "TLJ." and "Hl~ll should be in 
the range of approximately -20 vu to -30 vu. 
However, s:i.nce an automatic volume control 
feature has been incorporated in the record­
ing amplifier, sat:Lsfactory recordingf: will 
usually be obtained for levels of at least 
±10 db outside this range. 'J1ransmltter cur­
rent is supplied to leads 11 TLr" and "RLr" of 
sufficient magnitude to result in an ade­
quate level of speech for recording for 
normal speaking when using a 300- or 500-
type telephone set. 

'rhe record cycle :i.s terminated by remov­
ing ground from lead 11D11 to release relay D. 

Relay D released: 

(a) Removes 10 volts ac from lead 
11 DL1 (E )". 

(b) Releases relay ST. 

(c) Releases solenoid L2 whlch clamps the 
adjustable l:Lmit sw:i.tch SJ. assembly ln 

posit:ion to terminate subsequent reproduce 
cycles at the end of the recorded announce­
ment, 

(d) Conditions the amplifier input and out­
put c1rcuits and the record-reproduce 

head circui.t for the reproduce funct:Lon, 

Relay S'r released: 

(a) D:i.sconnects 1+8 volts de from the ampli­
fier. 

( b) Dlsconnects lJ.8 volts ac from the motor, 
and the recording drum coasts to a 

stop. 

(c) Heleases soleno:i.d Ll which d:Lsengages 
the half-nut and lead screw, The 

record-reproduce head is raised from the 
surface of the drum, and the carr:iage re­
turn spri.ng returns the head carri.age as­
sembly to its start posi.tion. 

(d) Releases relays Band E. 

'rhi.s termi.nates a normal announcement 
record cycle, 
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If the record cycle is not terminated by 
removing ground from lead "D" before the 
maximum available reco:rding interval has ex­
pired, switch Sl closes to operate relay STR 

Relay STP operated: 

(a) Closes a locking path to relay D. 

(b) Releases solenoid L2, 

(c) Releases solenoid Ll which allows the 
head carr:i.age to return to its start 

position. 

(d) Releases relay ST, 

(e) Releases relay B. 

(f) Releases relay E which removes 10 volts 
ac from lead "DLl (E)". 

Relay S'r released: 

(a) Removes Lt8 volts ac from the motor. 

(b) Removes hB volts de from the amplifier. 

The drum 
occur until 
Removal of 
J.ay D 

, and no operation can 
is removed from lead "D" 

from lead "D" releases re­
in turn releases relay STP. 

3, ANNOUNCEMENT REPRODUCE 

Reproduction of the recorded announcement 
can be controlled in any one of three modes 
of operation, namely: check, automatic an­
nouncement, and automatic answer. 'rhese 
modes of operation vary mai.nJ.y in the manner 
in which the start command is applied. 

3,1 Check - SC2 

The check function is provided for ap­
plications where it may be desirable to 
check the recorded announcement without 
transmltting it to the connecting circuit. 

Grounding of lead "ANN" to operate re-­
lay ST initiates the check function. 

Relay ST operated: 

(a) Connects 48 volts ac to the motor, 
causing the recording drum to rotate. 

(b) Connects Lt8 volts de to the filaments 
of the electron tubes in the list 4 

amplifier. 

( c) Connects l-J-8 vol ts de to the recorder 
and to relays A, B, E, and STP. 

( d) Connects 10 vol ts ac to lead "CKI)' . 

With the motor energized and the drum 
rotating, switches S2 and S3 are operated 
momentarily, once per revolution of the 
drum. The first closure of switch S3 oper­
ates relay A. Operation of switch S2 prior 

to the flrst operation of switch S3 causes 
no action. 

Relay A operated: 

(a) Closes a locking path to ground. 

(b) Closes a path from relay B to switch 
S2. 

Approximately 2 seconds after closure 
of switch S3, switch S2 is closed momentar­
ily, to operate relay B. 

Relay B operated: 

(a) Closes a locking path to ground. 

(b) Closes j_n part a shunt-down path for 
relay A to switch S3. 

After approximately l second, switch S3 
closes to release relay A by grounding the 
shunt-down resistor Rll. 

Relay A released: 

(a) Connects ground to the winding of re­
lay E, 

As switch S3 opens, ground is :removed 
from :resistor Rll, and relay E is allowed to 
operate. 

Relay E operated: 

(a) Operates solenoid Ll which pulls the 
:reco:rd--:rep:roduce head :Lnto contact 

with the :recording medium on the drum 
while engaglng the half-nut and lead 
screw. 
( b) Connects 4-8 volts de to the amplifle:r. 

'rhe :recorded announcement :Ls :reproduced 
on :Leads "TLt" and "Rl-J-11 

• At the end of the 
recorded announcement, switch Sl is closed 
to operate :relay S'.I'P. 

Relay STP operated: 

(a) Closes a locking path to ground. 

(b) Releases relays Band E. 

( c) Re1eases solenoid Ll wh:Lch dlsengages 
the half--nut and lead screw, The 

record-reproduce head is :raised from the 
surface of the drum, and the carriage re-. 
turn spring returns the head carriage as­
sembly to its start position. 

The drum cont:i.nues to rotate and, at 
the next closure of switch S3, relay A is 
operated to release relay STP. The cycle 
as described previously, is :repeated 
uously as ground :remains on lead 
11 ANN" . of ground from lead II ANN" 
during the cycle releases :relay ST which, in 
turn, removes power from the motor, de-ener­
gizes the amplifier, and releases all relays 
and solenoi.ds. 
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3,2 Automatic Announcement - SC3 

~
1he automatlc announcement function 1s 

prov1ded for appl1cat1ons where 1t is de­
s1red that reproduct:i.on of the recorded an­
nouncement be under control of a c1rcu1t 
closure and that the announce cycle be con­
tinuously repeated as long as the closure 
remains. Th1s mode of operatlon is imple­
mented by prov:i.di.ng W and Z opti.ons. 

The cycle of operati.on i.s 1nit1ated by 
ground on lead "ANN" wh:i.ch operates relays 
AA and RU. 

Relay AA operated: 

(a) 

(b) 

( C) 

Grounds lead "AL" with opt1on Y. 

Grounds the winding of r>elay A, 

Closes in part the connecti.ons to 
leads II T" and II R" . 

Helay RU oper>ated: 

(a) 

(b) 

Operates re lay S"C. 

Closes in part the connectlon to lead 
11T 11 

o 

Relay S'l' operated: 

(a) Connects 48 volts ac to the motor, 
causing the recording drum to rotate. 

(b) Connects 1/8 volts de to the filaments 
of the electron tubes in the list 4 

amplifier. 

( c) Connects LJ.8 vol ts de to the recorder 
and to relays B, E, and STP. 

(d) Operates relay A. 

Relay A operated: 

(a) Closes a locking path to ground. 

(b) Closes a path from relay B to switch 
S2. 

With the motor energized and the drum 
rotating, switches S2 and S3 are operated 
momentarily, once per revolution of the 
drum. The first closure of switch S2 oper­
ates relay B. Operation of switch s3 pr:Lor 
to the first operation of switch 82 causes 
no act:Lon. 

Relay B operated: 

(a) Closes a locking path to gr>ound. 

(b) Closes in par>t a shunt-down path for 
relay A to switch S3. 

(c) Removes ground from lead 11AL11
• 

( d) Grounds l<;.)ad "ALI 11 
• 

(e) Opens the operate path of relay A. 

Page J.1 

(f) Closes leads "'r" and "R" to one wind:i.ng 
of the ampl:U'ier output transformer 

'112. 

After approximately 1 second, sw:i.tch 
s3 closes to release relay A by grounding 
the shunt-down resistor Rll. 

Relay A released: 

(a) Connects ground to the winding of 
relay E. 

As switch s3 opens, ground is removed 
from resistor Rll, and relay Eis allowed 
to operate. 

Relay E operated: 

(a) Operate:c, solenoid Ll which pulls the 
record-reproduce head into contact 

wi.th the record:ing medium on the drum 
wM.le engaging the half---nut and lead 
screw. 

(b) Connects 1-J.8 volts de to the amplif1er. 

The recorded announcement :is repro­
duced on leads 11'1'11 and "R" at a level of 
approximately O vu. The announcement also 
appears on lead·s 1111/J. 11 and "R4-" and leads 
11MONl11 and "MON2", but at a much J.ower level. 
At the end of the recorded announcement, 
11mit switch Sl is closed to operate relay 
STP. 

Relay STP operated: 

(a) Releases relays Band RU. 

(b) Releases solenold Ll which d:i.sengages 
the half-nut and lead screw. 'rhe 

record-reproduce head ls raised from the 
surface of the drum, and the carr1are re­
turn spring returns the head carriage 
assembly to its start posit:Lon. Sw1tch 
SJ opens. 

Relay B released: 

(a) Grounds the wind1ng of relay A. 

(b) Removes ground from lead "ALl". 

( c) Grounds lead II JU,". 

( d) Releases relay E to remove L/.8 vol ts de 
from amp11.f :Ler. 

Relay RU released: 

(a) Opens the connectlon to lead 11'1'11
• 

(b) Releases relay ST, whi.ch releases 
relay S'I'P. 

Relay STP released: 

(a) Closes 48 volts de to relay Band to 
the recorder. 

L1 
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(b) Operates relay RU, wh:Lch operates 
relay S'I'. 

~elay ST operated: 

(a) Operates relay A. 

Relay A operated: 

(a) Closes a locking path to ground. 

(b) Closes a path from relay B to switch 
S2. 

The drum continues to rotate, and the 
first closure of switch S2 following the 
operation of relay A operates relay B. An­
other cycle of operation is thus initiated. 

The automatic announcement cycle is 
repeated continuously as long as ground re­
mains on lead "ANN". If ground i.s removed 
during the cycle, relays AA and RU are re­
leased to release relay ST which releases 
relays Band E. Solenoid Ll releases to 
allow the head carriage to return to its 
start position. Power is removed from the 
motor, and all motion stops. 

3.3 Automatic Answer - sc4 

The automatic answer function is pro-­
vided for ~pplications where: 

(a) Only a single reproduction of the re­
corded announcement results for each 

start command. 

(b) Leads "'r" and "R" are terminated in 
a load, such as a telephone line, 

which is connected to a de voltage 
supply sui. table for opera ti.on of relay 
CFC. 

The circuit is prepared for automatic 
answer operation by grounding lead "AA" to 
operate relay AA. 

Relay AA operated: 

(a) Closes lead "B" to one winding of relay 
RU with option T. 

(b) Closes leads "T" and "R" to the other 
winding of relay RU wHh option V. 

(c) Connects 10 volts ac to lead "AL". 

The automatic answer reproduce cycle 
can be initiated by either one of two start 
signals, namely: 

(a) 20-cycle ringing current applied to 
one winding of re1ay RU option V; 

or 

(b) Circuit closure between leads "B" and 
"Bl" option T. 

Either start signal results in the operation 
of re1ay RU. (D:Lode X2 provides rectifica­
tion of the 20-cycle ringing current for 
operat:ion of relay RU, and thermistor R111 
:ls provided to prevent operation of re1ay 
HU as a result of trarn,ient vol tag es whi.ch 
may be present on the te1ephone line.) 

Relay RU operated: 

(a) Closes a locking path to ground. 

(b) Operates relay ST. 

Relay ST operated: 

(a) Connects 48 volts ac to the motor, 
causing the recording drum to 

rotate. 

(b) Connects L1.8 vol ts de to the f11a-­
ments of the electron tubes in the 

list 4 amplifier. 

(c) Connects 48 volts de to the recorder 
and to relays A, B, E, and STP. 

With the motor energized and the drum 
rotating, switches S2 and S3 are operated 
momentarily, once per revolution of the 
drum. The first closure of switch s3 oper­
ates relay A. Operat:lon of switch S2 prior 
to the fi:r.st operation of swi.tch S3 causes 
no action. 

Relay A op8rated: 

(a) Closes a locking path to ground. 

(b) Closes a path from re1ay B to switch 
S2. 

Approximately 2 seconds after closure 
of sw:ltch S3, switch S2 is closed momen­
tarily to operate relay B. 

Helay B operated: 

(a) Closes a locking path to ground. 

(b) Closes :ln part a shunt-down path for 
relay A to switch S3. 

(c) Removes 10 volts ac from lead "AL". 

(d) Connects 10 volts ac to lead "ALl". 

(e) Opens the operate path of relay A. 

(f) Closes 1eads "T" and "R" to one winding 
of the amplifier output transformer 

T2. 

(g) Closes leads "T" and "H" to relay CPC, 
and the de voltage on leads "T" and "R" 

results in operation of re1ay CPC. 
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Relay CPC operated: 

(a) Provides a de termination for leads 
"T" and "R" to tr':Lp ringing current 

when a 20=•cycle r1ng::Lng start signal ls 
used. 

(b) Clo sec, lock:Lng pa th to leads "'1'11 and 
"R" in parallel with contact on relay 

A. 

(c) Closes holding path for relay RU in 
parallel with contact on relay E. 

(d) Closes lead "A" to lead "Al". 

After approximately 1 second, swltch 
S3 closes momentarily to rele~se relay A 
by groundlng the shunt-down resistor Rll. 

Relay A released: 

(a) Connects ground to w:ind:Lng of' relay E. 

As switch S3 opens, ground is removed 
from resistor Rll, and relay Eis allowed 
to operate. 

Relay E operated: 

(a) Operates solenoid L1 which pulls the 
record-reproduce head into contact 

with the recording medium on the drum 
while engaging the half-nut and lead 
screw. 

(b) Connects L18 vol ts de to the ampllf:ier. 

The recorded announcement is repro­
duced on leads "T" and "R". At the end of' 
the recorded announcement., limit switch Sl 
is closed to operate relay STP. 

Relay STP operated: 

(a) Closes a locking path to ground. 

(b) Releases relays R, E, and RU. 

(c) Releases solenoid Ll which disengages 
the half-nut and lead screw. '1'he 

record--reproduce head is raised from the 
surface of' the drum, and the carr:Lage re­
turn spring returns the head carriage as­
sembly to its start position. 

Relay B released: 

(a) Removes 10 volts ac from lead "ALI". 

(b) Connects 10 volts ac to lead "AL". 

( c) Disconnects leads 11 '1'11 and II R" from 
winding of amplif:Ler output trans-­

former T2. 

(d) Dlsconnects leads 11'1111 and "R" from 
relay CFC which causes relay CPC to 

release and open leads II A" and "Al". 
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(Leadro 11B11 and "B1 11 are opened in the con­
necting circult as a result of opening 
leads II A" and "Al".) 

Relay E released: 

(a) Removes plate supply voltage from 
ampLifler, 

Relay RU released: 

(a) Releases relay ST, 

Relay S'.l.1 released: 

(a) 

(b) 

Releases relay STP. 

Removes f:Uament voltage from the 
list Lr amplifier. 

( c) Removes LI.8 volts de from relays A, B, 
E, and S'l1P. 

(d) Removes 48 volts de from solenoids in 
recorder. 

(e) Removes 48 volts ac from motor. 

Wlth the motor de-energized, the drum 
stops rotating, and the circuit ls prepared 
to accept another start signal and to repeat 
the cycle of operatlon. 

The automatic answer cycle may be stopped 
at any tlme during the cycle by: 

(a) A momentary lnterruption 1n the de 
voltage on leads II T" and II R"; 

or 

(b) Removal of ground from lead "AA". 

Either of these two occurrences will re­
sult in the release of relay CPC. Relay CPC 
released releases relay RU which in turn re­
leases relay ST, and the remainder of the 
relays and solenoids are subsequently re-­
leased. The motor ls de-energized, and all 
motion stops. 

3. LI Line Seizure Delay 'I'ime 

In some applicatlons of the announce­
ment set, for example, automatlc telephone 
answering service, it :ls desirable that 
reproductlon of the recorded announcement 
be delayed for at least some m1n1mum lnter­
val fo11ow1ng recelpt of the start s1gna1. 
For other announcement appllcat:i.ons, however, 
it is desirable that tM.s delay be as short 
as possible. 

For the first case, a mode of operation 
ls provided wh:tch wlll assure a minlmwn 
delay time of at least 2 seconds before 
relay CPC j_s connected across leads 11'r11 and 
11R11 to provide a de terminati.on; the announce­
ment starts approxlmately 1 second later. 
Due to the fact that the recording drum is 

u 
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lndexed ln any particular 
posi and can ther~for~ be 

assumed to be randomly oriented at the start 
of ,mccecrnlve announcemeni; eyclcH, an unce:c .. 
talnty exlsts in Jlne seizure delay time of 
one revolutlon of the drum, or opproxlmat(0ly 
3 rwconds. 'I'hlrn, the 11ne ,,elzure de Jay 
Llme for this mode of operation for succes­
sive cyclc,i may vary from ;.:, second,J mlnlmum 
to ':> rwcondr, maximum, wlth trio announcement 
following approximately 1 r,econd l.ater ln 
any case. Thir, mode of operation i.s de. 
scribed for automatic answer in 3.3. 

For minimum lJ.no selzur~ 
optlon 7i ls rcqu:Lred,, When thJf; 4.r3 
provtded, Uw ltne ,w:l.zur·c deJay 
succes,i1vc cycles may vaI'Y fr-om O to 
c,econds max:Lmum. 'rl:1e operat:i.on of the c:i.r .. 
cult differs from that descr:Lbed for auto•­
mat:Lc answer·(see 3.3) only tn that relay A 
ls operated by relay ST, and the closure of 
switch 32 fl relay B. 'J'hc llnc ,,E!i•• 

zure delay is thus reduced by an 
amount e to the Li.me tnterval between 
the of switches 83 and 32, or 2 
seconds~ 

!+. REC0HD.-HEPH0DUCE l~MPL111'IEH 

A KS--16'(65, T,iut 4 amplifier is included 
as a part of announcement sets bear:Lng serial 
number ond lower. It cannot be used as 
a replacement ampJtfier :i.n sets bearing 
~;ria~ num,ber~, ~jghe: ~han 813':i. 11'his om~li-­
f ier J.s of pr1nced w1r1ng board construction 
and provides ampli f:i.cat ion for both recordlng 
and reproducing, an automat:lc volume control 
feature for m:i.nimizing variation in level of 
the recorded speech, and a high-frequency 
oscllJator to provide the bias current re­
qu:Lred for magnetic recording. 

The first two stages of the ampJifler, 
electron tubes V~ and V2, provide voltage 
ampllficatJon w1th resistance-capacitance 
coupling between the stages. Power ampJ:i.­
fieation is provided by the output stage, 
electron tube V3. Duri.ng tho recording 
functlon, Uw b:las osc111ator composed of 
electron tube Vii and associated componentrJ 
:Ls enabled. Dur1ng recordi.ng, tho auto .. 
mat:l.c volurrw control feature is also enabJed 
and ltm:Lts the average speech level output 
of the ampli.f:1.cr to a much smaller var:i•-
a tion than the :Lnput. 'l1h:Ls volume llm:Lt:Lng 
feature operates on tho average level of Lhe 
speech to adjust the gain of the ampl:i.f:i.er 
to 11m:it extreme var:Lat:Lon :i.n output level, 
but the actual speech s:igna1s thoms,;Jves are 
unaffected, 

The volume 1:Lmtt:Lng feature :i.s obtaJned 
as fo11ows. Dur:i.ng recordj.ng, term:Lna1 S 
of J1 (output of the ampl:L:fler) :i.s connectc:d 
to terrrdnaJ. L. A ,1mall port:lon of the ripeoch 
'3igna1 voltage appearlng at the output of 
the ampl:i.f:i.er ls Urns applied to d:Lode X:l for 
rcctJ.ftcatton. Th:Ls di.ode i.s connected i.n 

!'or an :Lnc rei.w:i.rlf", 
the output of the control. 
grl.d,1 of Uw e1ccLron tubes in the vo1Lage 
ampJ:U'JcaLlon ,1tage,1 are connected l;o capa. 
c:Ltor Cl~; the flrst i;hrough rcsisLor 
81 an<l tho second stage a vol.Lage 
d:lv:Lder corrn:i.cl of R?? 'l1hc1 
grtd ... to .. caU1odc of Lhc,ic two lotages 
:i.s var:Lod w1th the de vo]tage outpuL fr~nn the 
AVC rcct:Lf:i.c)r re,mlt1ne; :Ln a dccre;a,ic :Ln ga1n 
with an inc :Ln negative vo1Lage ucrocs 
capacltor '.l1rnrn operating 1n the com ... 
pr-ells:i.on an in :i.npuL level 
to the ce,mlts J.n only a flma11 Jn. 
crc,ar,e i.n output level.. 

Dur:Lng the rccord:Lng function, the out ... 
or th0, arnp1:i.f:i.cr J.s connected to current ... 
U.ng resistor HJl1. and ,mbse to 

the secondary w:i.ndi.ng of l;ransformo:r 
currents are then m:Lxed w:i.th the 

quency ( 1'5 kc) blas 
current and fed record:i.ng 
head through current-1:Lm:l resistor Ri.6. 
Capacitors CS and ClJ, with res1stor 
IU4, prov:ide a f:Lltering actlon to p:revenL 
the; b:Las frequency from causlng undes:i.:rab~\c 
lnterforence at the amplif:i.er output ,ol;age 
VJ. 

A KS~-16'/65, Li.st 6 ampHf:ier is :included 
as a part of Ks .. 1676'.i, Id.st 1 announcement 
sets w:Lth ,,er:i.a.1 numbers higher than 8135, 
and may be used as a·• rep1acement amp1i.f1,cr 
in all KS-16765, L:Lst J and List 2. 

'J'h:i.s ampllf:Ler :Ls of prJnted wiring 
board corn,truct:ton and prov:Ldes amp1:i.f:Lcat:i.on 
for both recording and reproducing, an auto .. 
maU.c vo1umo control feature for m:i.n:i.mizing 
variations :in J.evel of recorded speech, and 
a h:Lgh-.frequency osc:LLlator to provj_do the 
b1as current requ:i.red for magnet:i.c reeording. 

1\. three sta1:se trans:i.stor amp11f:Ler pro .. 
vi.des the voltage ampl:U':i.cat:i.on for driving 
the record:i.ng head and reproduc:Lng the r•e-­
cordlng on the telephone lino" Dur:Lng the 
rocord:i.ng funct:Lon tho bi.as osci.llator and 
the automatic volume control feature aro 
enabled. 

'l1he automatic volume control feature 
l:Lm:i.ts the average speech 1evc1 at the output 
of the arnp1:U':ier to a much smaJler var:l.at:Lon 
than the :i.nput. It :Ls obta:Lnod by connect:i.ng 
tcrm1na1 S or J1 ( output of the last ,itage) • 
to termlnal I, of Jl ( Lnput to Q6o;,, the AVC 
trans:Lsto:r). Transi.stor Q602 :is a zero 
biased em:i.tter follower whi.ch is used as a 
rectif:i.er. Signal current from the output 
of the ampli.fier l.s fod :Lnto the base of 
Q602 and rectlfled. The rect1f1ed current 
flows through CR60l, H606, and CH602 to 
ground caus:i.ng the reslstance of di.odes 
CR601 and CR602 to vary :inversely w:l.th the 
level of tne output s:Lgnal. '11hese shunt 
cUodes and their' assoc:Latcd reslstors form 
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a two-stage varlable attenuator (vario-­
losser) wh:i.ch limits the average output 
speech level. 

During the recording function the output 
from the amplifier passes through current 
limiting resistor R621, mixes with the high­
frequency bias current, and is applied to 
the magnetic recording head. Capacitor c612 
and 0616, together with resistor Rb27, pro­
vide a filtering action to prevent the high­
frequency bias from causing undesi.rable 
interference at the ampll:fier output stage. 

5. POWER SUPPLY 

The power supply provides three voltage 
sources for operation of the announcement 
set. 'I'hese are: 

(a) L1.S volts de for operation of relays 
and solenoids and to provide filament 

current and amp11fier plate supply volt .. 
age, 

(b) 48 volts ac for operation of the re­
corder drive motor. 

( c) 10 vol ts ac for Li.ghting lamps in 
some applications where a key tele­

phone set is used for local control of 
the announcement set. 

SEC'rION III - REFERENCE DA'.I'A 

1. WORKING LIMI'.rS 

None, 

2. FUNC'I'IONAL DESIGNA11 IONS 

'rhe func t:Lona1 meanlng of appa:ra tus des­
ignations used in th:Ls circuit are: 

Apparatus 
Designation 

AA 

CFC 

Apparatus 
Designation 

D 

RU 

S':r 

S'rP 

Functional 
-~ean:Lng 

Automatic Answer 

Calling Party Control 

D'unctlona1 
__ _!'ll_eanlng 

Dicl;ate 

Ring Up 

Start 

Stop 
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Designations not included :Ln the above 
list are referen~e designations and have no 
functional mecan:ing. 

3. PUNC'J'IONS 

'.l'he func t.ions of th:is c.ircu:i t are to: 

(a) Magnetically record speech, applied 
to leads 11'r1 11 and 11R111

, up to a max­
:imum capac:ity of 2 m1nutes. 

(b) Reproduce recorded announcements at 
leads 11 'l:11 and 11 R11 in re c,ponse to e:i ther 

20-cycle r:i.ng1ng current start s:Lgna1 or 
c:ircuit closure start signal. 

( c) Provido var:Lab1e---cyc1e feature which 
automatically adjusts the reproduce 

cycle to the length of the recorded an­
nouncement. 

(d) Provide 48-volt de and 10-vo1t ac power 
for use in a connecting circuit. 

4. CONNEC'.I1ING CIRCUITS 

When this circult is 1lst8d on a key .. 
sheet, the connecti.ng :information thereon 
:Ls to be followed. The follow:Lng is a 
typical connecting circuit: 

(a) Control Station C:ircuit - SD-69385-01. 

SECTION IV - REASONS FOR REISSUE 

B. CHANGES IN APPARA'.I1US 

B. l Lil amplifier has been replaced by L6. 

B,2 For L3 recorder (FS3, APP, F1g, 2) 
KS-15914, L2 motor has been replaced 

by B-650412, drive assembly. 

D.3 Capacitor C3A, C3R, C3C, C2 and Cl4, 
and res:Lstors R2, R3, R10, and R15 

have been designated M wiring. 

D. DESCRIP'rION OF CHANGES 

D.l L w:i.rlng has been des:Lgnated as Stand­
ard and M w:Lring as Mfr D:Lsc. 

i::=J 




