
CIRCUlT DESCRIPTION 
TRANSMISSI'ON SYSTEMS DE'V!:LOPMENT DEPJRTMBNT 

CD-95118-0l 
I:!U!IUe l5B 

Append1X 2B 
Dlfg Issue 29B 

CHANGES 
B. CHANGES IN APPARATUS 
B.l Removed 

In F1g. 8 and 9 
l - Resistor (11.126) 

l{S ... l3490, Li&t 1 
5100 ohms 

D. DESCRIPTION OF CIRCUIT CHANGES 
D.l Option "Tn was rated "Mtr Dise.n 

D .. 3 For cU.ode ( Cftl06), oode :r ... 5Ji83T wa1 
shown 1n Fig. 8 and 9 and lined out 

to permit ita temporar,r ui!Ht .. 

n.4 In Section II, 3.142, the 
n." .and shunt resistor (R wu 

deleted .. 

All other head1nga, no chanse. 

Printed in U .. s .. A. 



Cil~CtJIT DESCRIPTION 
TRANSii'O:SSION SYSTEMS DEVELOPMENT DEFARTJ!iimNT 

CD-95118-0l 
Issue 15B 

lB 
28B 

COMMON SYSTEMS 
uNn ~'on & 

Nl, 
CARRIER TELEPHONE 

ONl & ON2 CH'A:I\!'NEL CKT 

CHANGES 

D.. DESCRIPTION O'F CIRCUIT CHANGES 
D~l the 

changes were made1 
3 3 and 3 .. 22 were 

3.17 were added aa follows: 

For 

INCORPORATED 

3 .. 17 Application Schematic For 
Combined Carrier Te'!"minal And 

E-Type Signaling Bays ~ SD-97034-0l 

D.2 The lead between (Vl02) and (Tl02) wa1 
1dent1f'ied as lead "A11

,9 and the VF 
output pair between terminals JA and PA were 
identified as leads 11Bn .. 

Note 114 was added to cover D .. l,. 

All other headings, no change. 
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CIRCUIT DESC'R!PT!ON 
Tr-U\Jt,:WtiSS!ON · SYS"1.'Er4S DEVELOPMENT 

PURPOSE OF CIRCUIT 

t;,]'l(=:: C<Jrt1J)! ... essed 
1 t to tf1e 

J.r. then 

Automatic control of the received 
s~.g.nal is provided on Nl carrier. 

1. l:~ No regulation ia provided in the 0 or 
ON <::.ht::tnnel unJ. t.. R.ep:;ulation for the 0 r::nd ON cnr:r•tc•r terminal is provided by the 

t.Yt.i:n-eh:r.±n:r~nl unit; and thn .recnivi.n~:•; g1•oup 
'l';.J;.!'J\1 t. 

1.6 

!l!!£~trl!a.!1Sl~"ltecl .1nt.o de. 
!~{~~c~~ i ~:l!"~~ te.rmi.n~ll lit. 

Ci£NERAL 

Nl Carrier 

inter­
of a 

to the vo.iee 
and ';!fh.ich is nor­

idle.. The on 
tone is 

at. the 

1 .. 11 Th.e channel un1 t 1s made up of' three 
subassf;;:mbliee which are assembled 

:means cf 
subasJ!lH:!i:m''bliea .. 

either a 

are 
·while tht'! 

consists of the chanm~l modulH.tor and the 

1 .. 2 01,~~ 0Nl.1 and ON2 C~~rrier 

1 .. 21 The fire t t'\!;,•o subn.ssernblies of' the 0 
or ON channel m1:1 t are 

th~:'!: eame 

~.:::haJlne-1 
:t'er~elv:i.ng band 

d~_;:.rnodula tor ... 

COt~tPRESSOR ( l>~!tL 1 011 't ) 

2 •. 11 

r,'\feUk s~.gnalB 
st,P~J~ng signals slightly,. 

','\i'hich· acts am 
in the voice tr:~'1smiss1cn 
of whicr~, is ad. ed 

rate ,:he 
80 

Section 

2 .. 2 !nput Circuit 

2.21 4-wire 

an at tenua tcr .. 
the losa 

Printed in U. s. A, 

........... -·-"""""·"'' ........................................... . 



e<:m!!1eting of res:te: ... 
and (PJl:C) potentiometer 

I'!!,. 2 .. 109 .. ) 

2,22 2-wire Operation 

2 .. 221 !n Fig .. 11 the e:trcu1t 1s strapped 
( nyn 'li1iri:ng) so that a ree:te.tor 

resistors (Rl), (R5 ), 
oapaeitors (Cl) and 

h<c,. ;;.,.,,,..,,.... the outgoing and 
sides ca:t•rier circuit 

connection to the switchbo.~rd .. 
end mentioned above 1a 
- branch. 

Section !!!.11 

2.222 

2.31 

as se:r•::toa 
the .fcn..::r d~.ode rtseernbly 
as shunt el<:>om•r:::nts... 'r.'le resistance 
dioo:es.ll and th';!nce the loes of the attenu ... 
ator, v:u"':tes ;Jnder control of' current 

~reater than -51 

be t\•;•·een te!"r-tlinals 
control recti­

by a por­
voice 
a fixed lose 

For 

tell st..rt tchbc:ard.ll the output of the 
and hence the direct cur­

t~~) the ~;ar:t~).1.(.;sser ~ varies in e·uch 
a •;.;,?,y th<::~ct, t'(;r 2-db inGrea.se in :tnput 

the variolosner attenuation increases 
1~~J~~fl ffi(~~?,ns t~f1•e db ellanJ~~(~ at the 

or ~Jo.:tce at. t;:r.~a.r:ts!~~ox~me.r 

1q only 
or the var1oloaeer-

2 .. 41 

part of 
which couples back 
vo 1 ta,t;.f! .. Capa~ci tor 
are \.1s~~~rl to pro\':1de 

2 

db chan~:;f! at; thfJ 

2" 1.~2 'l'lte .f:ilaments or tubes 
are fed in aeries !'rom 

con.n.e ct;:l..ons in 
a~;.b:iese·mbly. 

2.5 Rectifier Control C1rcuit 

f.JUlaee 
(~.·uJ~r;,·~c :n t~ ~~o¥ ll i. c h 



3.1 Nl Carrier (Fig. 3, or 9) 
j, 11 1VIoduL=:t tor 

tl1e 
Cf~rr.:i.e:t', 
\ 1 r.:;1.ce 

the 

ISSUE 15B 

3.12 Carrier Oscillator 

3 .. 13 Channel !~t.nd Filter.~ 
( .r~l~~r~ * 3 

3.,132 The 

or 

to the 
II"' 1,.11 .. 

and 

Page 3 



CD-95118-01, ISSUE l5B 

input level,. Th.e gain control is obtained 
by using part of the de output of 
the demodulator as bias f'or f'irst s.tag1S.!;. .. 
The of the channel .filter is 

to the grid of first section 
of the double triode (Vl02 through 
transformer (T103). The stage 

the second by :means of 
), capacitor (C109), and resis­

Unb;y"J)assed cathode resistor 
cathode bias and a slight 

series feedback for the second 
of the is con-

output 
com-

to 
of' demod-

automatic-
but ot' opposite 
of the two volt-

the first 
and the 
the de volt­

is the larger 
result is a n. e$ative 

• Resister (Rl2l) 
provide the de sired 

de feedback path .. 
Hegulation is obtained as follows: An 
increase in carrier input to the regulator 
increases the output, which 
results in :more voltage output of the 
de:rnodulator.. ':Phis makes the bias on the 
f'irst more negat.1veJ reducing the gain 
of the stage and restoring the output 
of the regulator close to ita former value .. 
A decrease in carrier to the regulator 

Resistors (Rl14) 
curr:ent of' the 

3.133 

Page 4 

The filters 
sel~:lct the 

channels 
circuit .. 

to 

value the 
The 

and 
balanced 

the demodulator ia 
filter 

obtained at 
Fig .. 2).. Capac­
ground for te:r:m::t-

and 

and 
channel of 

received froln the 
The signal from 

the :tnput trans ... 
circuit 

of' 

test .. 

3 .. 142 

f'or 
of the demodulator 

the automatic-vo11..Jn1e-contro1 delay 
but oi' opposite ~Phe 
of the t~wo 
first 
the 
grid 

connected 
consist1f".g 
and a bypass capacitor 
divider provides 
capacitor to prevent 1 t from re\rersing 
1 ty :in the event of' l(H¥-level Cfl!'I'iex·-
frequency the ;:.;rame 
capacitor 

resistor 
ance bet;.;reen the impechl:n;;:~ea .. 
Regulation is obtained as :fc.!llows ~ An 
increase :tn carrier inuu t tc• the 
increases the reg·rllator 
in more de <Yutuut 
'lhis ma!ce s the ' both 
tive~ thereby 

and 
close to 

of tl·'1f~ regu­
A decrec:1.se 



3 .. 211 r::he (~ompreesed 
F~:tg *" l ox~ 7 ar~e 
tel 

demodulator 1i!iii 

• l+ and 5) 

Band Filter 

the S!::rJ:ne car­
caused by the 

band i'1.lter [ lot<t~r half' 
:r=·ec~~:;:i.'ll~~s c.t.l:t."j;.:r';:.ie~r Ctlr-

t EUHlClC:iated 
s<.;;ole cts the 

op~~.x~·~l·t 1o:t1 

15B 

expander un:l .. 
test po:tnt Hhere t,he o.f:' the 
lator-a:mpli.f'ier may be mEa~:n.;r,.;~d .. 

3, 222 Per a 0 or ON the 
transrn.t and re,:;e1vin~~ band 

ters are in tJte same can.. \'\ihteh may be 
oriented in e.t th;,;.~r of' t','ii'O pc· sJ. t.tcns as deter­
mined 

) Channel order, 
channel is an 

of the assoc.tated 

::l. .... e .. J' whether the 
lower sideband 

carrier .. 

) Channel number .. 

3 .. 225 

i';;i,.l.te:r~, 

:For thi.s 
thr.:: band 180 to 

selects the band 192 to 

used .. 
but pro­

xn·o.I';:e fl ttrf}!:"~tJ.a.t:t.c~rl ir~ t:l1e Sl~~'tr:ress:ic~.n 
for w·ork:ing near a pro-

5 



4.. EXPANOOR (FIG .. 

4 .. 1 General 

4 .. 11 a 'runction com­
the compressor .. 
a vol"U..'lle range 
due to 

end 
into normal is accomplished 

the low vclu.."l'les and 
the volumes eo that 

e~pandor output hears the 
range.. Thus, line noise and 

crosstalk a.re also reduced in volume in the 
interval between speech bursts and during 
weak speech passages. 

1~ .. 12 

adjusted 
the rect:U'i1£U'' 

a 1-db .:tncrea.ee 
the variolceser 

f'rom this 
the variolcn:u:~er cir­
r.rhe varioloaser is a 

the loss of' which is 
at a syllabic rate 

"""""'""'""'~"~·to: 1n such a wa.y that 
voice signal causes 

attenuation to decrease 
db.. Ttrus 1 the db output 

·the db input change .. 

Variclosser Network 

noise, after passing 
low-pass filter; pad, 

across the 
) 

res::tatance 
of t.hene and he:nce leas of' the 

under control of' de bias 
between the junction 

,Junction of' ( R76) 
control rect1r1er cir-

in turn is energized by a por­
tion of the :Lnput vo:tce power,. An addi­
tional de bias component is supplied to 

Page 6 

4 .. 4 

variolosser 
Th.e level 

deter-

the nor­
and lcwers the 

of unwanted disturba.nces .. 

Output Voice A.11'lr •. ll1fier 

Voice signals from the 

Control A•·nplifler Rect1f1.er 

1+ .. 41 The control 



) ! ~ts 
:r"(~.fer;,:r,.ed to 

cf tube 
t:~he 
rrc;m 

ISSUE 

arl(i l"'lior~ 

operate. uae 

. 
·bet~'il~:lfm re!:dst~~'rs 

to furTI1sh a meana for mesa-
output tram the or 

out,pttL to groand; 
<.::;r mcdult1:tor 1nput circu.it.,. 

Ects to !''educe transients in 
the ~rroo-cps tone durir'IS the 

a 

( V44) :J in seri~d::! 
ampl1f:ter t1;be 

-i+O vel t source 

5.2 Receiving 

cloi::n.:tres 
Certain 
ina ted 

are converted to opens and 
contacts on the pulse relay .. 

interferences are diacrim-

Page 1 



5.22 Signal tone f'rom the demodulator is 
i'rom the voice currents in 

bandpass f11 ter ( FL4l).. Tone 
is to the control 3J! ampl1.f1er section, 

and 1~ of' ( V41)" throt~gh 
* The (S!G) potentiometer the gain of this amplifier 

the ne~. at. 1. v. e f'eedback at tR97) is the retu:rrJ: resistor which provides a de path .t"rom .. the cathode bias (R96) to the control grid. and (R86} a (Sl) test 

5~23 

Page 8 

) j~~ctionJ 
one 

must rise 
-plate current .. 

ltmit:1ng r>'JS:lotor, the 
p:revent 

eeotion 
flow, 

terminal 
due 

.. 'r'.his sec­
conducting 
grid ... to ... 

bias, negative 
grid-to-ground 

~
rids established 

and R93) voltage 
( Cl4 3 aero as ( R98) acts 

to the rise and 
o.t" the 

in te ra t.age 
lowering of 
put section of 
rent to 
common 
grid-to-cathode 
more positive, and 
rent, which in turn causes 
cathode voltage of the output section 

ply 
a moment 
35 volta 
remains conc!uc 
cut off 
to !.ts 

5 .. 25 
( Cl~4) 
which 

Thie 

to a value ln. the 
value, at which 

in the input aection 
t-;he am;;:;unt ;:::. f 

on the 
is nc longe::r:• 

'"'""'""'t"rJt plate current 
the com::non 
in turn 



:ISSUE l5B 

5 "27 'l"ub~;>e ( vl.n 
he a. t~r:P.e are 

-40 vult !ii:!ource 
) hag a. -;;>O volt 

in eeries 
vi.a plug ( P:BJ 
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SECTION !!I - P..E:FERENCE DATA 

l. WORKING LIMITS 

1 .. 1 None .. 

2.. FtJNCT!ONS 

2 .. 1 Nl Carrier 

2 .. 101 Modulates a voice-frequency channel 
to a carri<'J::r-i"requency d.ouble­

sideband channel 1n a 164- to 260-kc range, 
with transmitted (see Section II) 
Part 

2.102 Generates the channel carrier required 

2 .. 103 

means for adjusting the 
Section II, Part 3) .. 

the voice signals applied 
of the unit rJnd com­

range so as to raise 
lo'li':est level well above noise 

l~~vels,. Gain adjustment is 
See Section II" Part 2.) 

2 .. 101+ Selects one specific shannel from a 
of 12 carrier channels received 

from terminals by means of chan-
nel be,nd filters (see .Section 1I.,. Part 3) .. 

2,.105 Controls automatically the trans­
mission of' the carrier-channel sig ... 

to a constant carrier level at 
Input level 

Section II; 

2 .. 106 Demodulates the double ... sideband 
carrl.er channel down to voice (see 

Section II"' Part 3),. 

2 .. 107 Expands the volume range of the 
ree;eived voice-t"'requency sigfia.l to 

comoensa i'or the compression introduced 
at end; thus reetox•ing the 
original vol1.1..·ne range and., in the process, 

noise and crosstalk disturbances .. 
is provided.. (See 

I!, 

2 .. 108 Amplifies the expanded signal (see 
Section I!J Part. 4). 

2 .. 109 Provides means in Fig .. 1 for connect ... 
ing a voice-frequency circuit on 

a 2-w:ire or basis by optional ~:!~trap-
of a built-in hybrid cir-
or on a basis in Fig. 7 

u.r:~:~.-~.~Jileu). Fig.. l 
for N carrier 

is no'\1': rated for N1 0, 
carrier,. !n all caees;jl an adJusta­

ble output pad is provided.. (See 
Section II. 2 .. 2*) . 

2.110 

10 

a signaling channel for 
over the carrier system de 

Adjustments f'or 

sensi t:i vi ty and 
1stica provtded .. 
Part 5 .. 

2 .. 2 0 and ON Carrier 

2 .. 22 
input 

their volume 
nals of lowest 

levels. Gain 

at 

pro-

2.23 Selects one spec::tt"'ic channel from a 
ol'' four carrier channe 1s 

Demodulates the 
channe 1 dO'!I;;'TI to 

:t'ilters (see 

then an:rpl.tf'ies tl1e voice, 
level may be adjusted .. 
3.) 

carrier 
and 
out­
II, 

at 

the expanded signal (see 

2 .. 27 Provides means 

signaling 
eem~i ti vi ty 
istice provided .. 
Part 5 .. 

3" CONNECTING CIRCUim 

3.1 Nl Circuits 

to 

3 .. 11 High Group Transmitting Circuit -
SD-95119-01 

3 .. 13 Low Group 
SD-95129-01 

Circuit -



3.14 Receiving Circuit -

3.2 0 and ON C1rcu1ts 

3. Twin Channel C1reu1t - SD-95151-01 

3.22 Group Trsg Circuit - SD ... 95153 ... 01 

3.23 Schematic .. 

SECTION 1V - REASONS FOR REISSUE 

CHANGES 

B. CHANGES IN APPARATUS 

B.l Superseded Superseded by 

In Fig. 8 

' .i - Resistor 

0. megohms 

1 -

1 - Resistor (R104) 
145A 
2T,400 ohms 

1 - Resistor (FU2'7} 
KS-13490, Ll 
62,000 ohms 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 2166-RLH-OLW 

. In Fig. 9 

l ..... Resistor (Rl04) 
145A 

l ,..·''Resistor (Rl04) 
lL~SA 

0.332 megohms 

1 - Resistor (Rl27) 
KS ... l31+90, Ll 
0.11 megohms 

B.;a Removed 

1 -

In Fig.. 8 

1 ,.. Resistor (Rl22) 
li~5A 
82,500 ohms 

In Fi.g. 9 

1 - Resistor (Rl22) 
11+5A 
0.2 megohms 

75,000 ohms 

D.. D!SCRIPTION OF CIRCUIT CHANGES 
D~ l Opt! on 11BR n was added to 8 and 9. 

Previously option °BSH on 8 and 
9 was not rated '1:Mf'r Disc. 11 

All other headings under Ch!!:!ns;:es, no change. 
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