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GROUP TERMINAL FOR MESSAGE CKT. TRANSMISSION 8 PROGRAM TERMINAL TRANSMISSION 

APPLICATION 
SCHEMATIC 

A TERMINAL 
GROUP CKTS. 

SD-59118-01 
'-SEE Cl 

r~~· rSEE I3 rSEE 14, JI2,BI6,J22 

CHANNEL MODEM PRIMARY TOLL TO 

CKTS. )...- HIGH FREQUENCY GROUP 12-60KC. LINE JACK CKT. TRSG. 

SEE KEYSHEET ' PATCHING JACK MODULATOR TRANSMITTIIIIG ) .. , USING SEALED LINE 
a FOR "CHANNEL CKT. 

~ 
CKT .. AMP. CKT. f--. TEST TERMINALS 

CARRIER TERMINALS" 
S0-64226-01 OR 

SD-59093-01 c so- 59094·01 c SD-59114-QI SD-59223-01 c 
~SEE 12,HB,C9,F9, I I I ~~EE 15, B6,J6, E7, G7, 

G9,BI3,JI5,CI8, B9,E9, I9, HlcaJ 11,818, 
823,J24,E26, J21, 828,83 , A36,840 
B32 

J K2 INDIVIDUAL GRID BATTERY 12-SOKC. 
TERMINATION ALA'lM CKTS. FOR "K2" BATTERY LINE AMP. CKT. 8 

c FOR SPARE GROUP 130V. OR ISZV. STA. 
SUPPLY CKT. 

SUPPLY CKTS. ASSOCIATED LINE SEE "POWER - -. - SD-55551-01 OR SYSTEMS" KEYSHEET 
EQPT. AS REO. 

SEE A3 SD-55553-01 c 1 S0-59115-01 SEE PAGE 2 I ~EE H36, 
'-SEE J4, C7,F7, 111,121, 

3B,F39. C32,A39 

1 1 1 
60V. AC SUPPLY 

GROUP DEMOD 6 12-60KC. TO 

GROUP CONN. - CKT. TWIST AMP. CKT. REC. 
Fll. SUPPLY GROUPDEMOD 

D CKTS. SEE -- AMP. CKT. r-- ;4- u:E AE~S.??!~E~EQ. 
-(t LINE - "POWER SYSTEMS" 

SEE PAGE 7 KEYSHEET Stl-59135-01 SEE PAGE 2 

I 
__] ~~EE K4,Dt4, 

HIS, C24,125 

E AUDIBLE 8 120KC. DISTG. PILOT CHANNEL 
VISUAL ALARM - CKT. - SUPPLY CKT. 

CKT. SEE "cARRIER SEE "CARRIER 
SUPPLY" KEYSHEET SUPPLY" KEYSHEET 

SEE G38 

F 

G 

GROUP TERMINAL FOR PICTURE TRANSMISSION 

APPLICATION 
SCHEMATIC 

GROUP TERMINAL 
H FOR PICTURE 

TRANSMISSION 
SD-59116-02 
LSEE Kl 

TO H8, 

rrORJ6 

CHANNEL MOIJ.EM 
TO 

CKTS. H.F. PATCHING GROUP 12'60KC. SEALED TEST TRSG.LJNE 

I WORE 
SEE KEYSHEET 

~r 
JACK CKT. MODULATOR TRANSMI.TTING - TERMINAL 

FOR"CHANNEL ~ CKT. AMP.CKT. 
CARR. TERMINAL" SEE 82 SEE 83 SEE 84 SEE 85 

I l 1 

GROUP PILOT CHANNEL 120KC. DISTG. 
"K2"8ATTERY 

SUPPLY CKT CKT. 
J CONNECTING +: SEE"CARRIER - SEE"CARRIER - SUPFLY CKT. -

CKTS. '5UPPLY"KEYSHEET SUPPLY"KEYSHEET 
SEE PAGE 7 SEE C4 

l 
GROUP DEMOO 8 LINE OR TWIST · TO 

K 
TERMINATION FOR GROUP DE MOD AMP. AMPLIFIER CKTS. R_EC.LINE 

SPARE TRSG. GROUP - - CKT. 8 ASSOCIATED 
E OR W 

EQUIPMENT SD-59294 ·01 LINE EQUIPMENT 
SEE H3 OR SEE D3 SEE PAGE 2 

l 
. . 

I 2 3 4 5 

GROUP TERMINALS FOR MESSAGE CKT TRANSMISSION, PROGRAM TERMINAL TRANSMISSION, 8 PICTURE TRANSMISSION 
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LINE AMPLIFIER 

APPLICATION 
SCHEMATIC 

A 12-60KC.LINE 
AMPLIFIERS 

SD-59116-0I TO TRSG 

~:EE 87, 812,JI6, 
LINE 

TO H8 WORE B22,J25 

f2RJ6 
TO REC. 
LINE EQUALIZERS 12·60 KC LINE r

1 
EALED TEST B~ SEALED TEST 8 PAD AMPLIFIER CKT. f--.t TERMINAL 1--"'""'2_] (AS REO.) ~ 

SEE 85 SEE AS S0-59112-02 SEE 85 

I TO 
TO G9,J6 TERMINALS 

SEE PAGE I ORI9 

KZ BATTERY 
1... 

H.F PATCHING 
c SUPPLY I-- JACKS 1--

SEE C4 SEE B2 

- TWIST AMPLIFIER 

APPLICATION 
SCHEMATIC 

D 12- 60 KC. TWIST 
AMPLIFIERS 

TO REC SD-59117-0I TO TRSG. LINE 
~rEE 812,J16, LINE EORW 

··~;~·~ B22,J25 

rr:::~:: 
WORE 

SEALED TEST , >- 12·60 KC.TWIST f-.+ rl S ALED TEST E ..__ 
TERMINAL AMPLIFIER CKT. TERMINAL 1--

SEE 85 SD-59113-02 SEE B5 

I TO 
TERMINALS 

I SEE PAGE I 

LJ KZ BATTERY ...... H.F. PATCHING 
F SUPPLY JACKS 

SEE C4 SEE 82 

BUILDING OUT CIRCUITS 

A~'i~~~~ ~~~ 
SEALED TEST EQUALIZER 8 H.F. PATCHING CKT. FOR BUILDING OUT ,..... TERMINAL r-+- PAD CKT. JACKS ~TO B7 G SHORT INCOMING OR E8 

CABLES 
SEE B5 SEE G6 SEE BZ TOREC. so-59167-ot c 

LI.NE 
SEE GS EORW 

APPLICATION SCHEMATIC TO TRSG. 
EOUAUZER AND PAD 

~g.~:-
H. F. PATCHING EQUALIZER a SEALED TEST LINE 

CKT. FOR BUILDING OUl 
JACKS PAO CKT. TERMINAL WORE H SHORT OUTGOING 

SD-591~~~~S 
OR I4 

c SEE B2 SEE H6 SEE B5 

LSEE H9 

/ CROSSTALK BALANCING CKT. 

CROSSTALK 
PROTECTOR BALANCING CKT. SEALED TEST 

I 

I 
BLOCKS ~ SD-64325-0I !AaMI TERMINAL ~TO B7 

!WHEN REO.! SD-64325-021AaMl OR EB 

TO REC. SEE IB SD-59129 -o I c SEE B5 
LINE LsEE I7 

LINE EQUIPMENT FOR ALARM CIRCUITS ON CARRIER PAIRS 

TO s; •• SEALED TEST n J BB,ES, TERMINAL 
B4,0R 
14. SEE 85 

TO REG. OR 
THRU CROSSTALK ----: TRSG. LINE 
BALANCING EQPT. >-l WHEN REO 

LINE EQPT. FOR Tfl. TRUNK GKT. FOR USE 
ALARM SiGNAL 8 

ALM CKTS.ON BETWEEN ATTENDED 20 CYCLE 
K CARRIER PAIRS ~ >- a UNATTENDED STAS. .-- REPEATER CKT 

~ I OPERATING ON 130 v 
50•59139'01 c · OR 152 V. 50·55390-0I c SEE F 37 

6 7 8 9 10 

LINE EOPT, INCLUDING AMPLIFIERS, EQUALIZERS, CROSSTALK BALANCING CKTS., ETC 
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• 

A 

t2·60KC-

B T~~S~1:~~'t!~ER 1-.... --1 

INCOMING 
TOLL CABLE 
W·E OR E·W 

D 

E 

F 

G 

H 

12.0 KC. DISTG. 
CKT. 

SEE KEYSHEET 
FOR 

"CARRIER SUPPLY" 

"Kz" BATTERY 
SUPPLY CKTS 

SEE C4 

-:117 

TO BIZ. 
014,HI5 
~JI6 

ou_;:g~LNG .-------------., 
CABLEE·W 
OR W-E 

J-... --~ 
SEALED TEST 

TERMINAL 

SEE 85 

NOTES-

CKT 
SEE A8 OR 08 
~TOll! 

120KC.AUX. 
FILTER CKT. 

SEE Jl4 

I 
12"60 KC. 

TRANSMITTING 
A-.IP.CKT. 

SEE B4 

K I. THE CHAJtNEL 8 BYPASS CKTS ARE ADDED 
OltLY WHEN US•NG THE CIA CARRIER LINE 
BRIDGE 

12 

1--

'1 
r-

APPUCA TION 
SCHEMATIC 

AlA a CIA CARRIER 

so-~:5a~!l~?GES 

H.F. PATCHING 
JACKS CKT. 

SEE 82. 

I 
BRANCH 

MODULATOR 
CKT. 

SD-59083"01 

'-SEE Cl6, 123 

13 

~ 

"AlA" BLOCKING 
AND BY-PASSING 

r-" S0-590~;:1 
LsEE J14, H17 I ..._ __ ..., 

- GROUP OEMOO a 
OEMOO AMP 

CKT. 

SEE 03 

'-To 1111 

CHAN. 8 BYPASS J 2 

(SEE t;JTE ll t-
SD-59392.-0I C 

LsEE H14, !24 

._, KEY AND LAMP 
CKT. 

r-- SEE"pROGRAM 
TRANSMISSION" 

r-L----K-EY_S_H_E_E_T __ __ 

L-------------~--~-----------------3 

CHAN.8 BYPASS GROUP OEMOO 

~ 
CKT. 

(SEE NOTE I) 
L a OEMOD AMP ~ 

CKT. 
SEE 015 I"'" SEE 03 

TO Ill I 
'-------5 

c~-

I 
"AlA" BLOCKING ~ 

AND BY-PASSING 
CKT. 

SEE 814 

LsEE H12 

14 

H. F. PATCHING 
JACKS CKT. 

SEE B2. 

15 

AlA, CIA, CARRIER LINE BRIDGES FOR "THRU" PROGRAM BRANCHING 
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A 

'1 
t2· 60 KG. SEALED TEST 

B TRANSMITTING 

l 
r TERMINAL 1+-!'- AMP. 

SEE 84 SEE 85 OOTGOtNG 
LTo 111 TOLL CABLE 

W-E OR E-W y • 
BRANCH 

~ li F PATCHING GROUP OEMOO 
c - MODULATOR 

L+- JACKS CKT 8 AUX 
~ CKT AMP CKT 1-

SEE"LI"KEYSHEE T SEE !13 SEE 82 

I 

2 

D 

E 

CARRIER ... PROGRAM 
TERMINAL 

F r-1-- SEE KEY SHEET ,.. ~<:~·~~':,.~~kLs" TO"LI" 
SYSTEM 

THRU 3 
GROUP 
CONN. 
EQPT. 

G 

4 

'-- 120 KC.AUX TO H FILTER CKT r---HII 

I SEE Bt4 

5 

GROUP MOD. 8 
I 

~ 
AUX AMP.CKT. -SEE"li"KEYSHEET 

6 

12-60KC. 
TWIST AMP. 

J OR LINE AMP 1--
7-+- CKTS 

SEE AB OR DB 
INCOMING LTOIII 

TOLL CABLE 
(-W OR W-E 

K 

16 17 18 19 20 

AIA,CIA CARRIER LINE BRIDGES FOR "THRU"PROGRAM BRANCHING 
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) 

~ 

A 

TWIST AMPLIFIER 
B ...... OR LINE AMP CKT. t--•.-..4 

INC. TOLL SEE AS OR 08 
CABLE 

W-E ORE-W LToi21 

c 

D 

E 

F 

G 

TOB22, 

"K2" BATTERY 
_C24, 

SUPPLY CKTS ~~~· -
SEE C4 

I 

APPLICATION 
SCHEMATIC 

AIB,CIB CARRIER 
LINE BRIDGES FOR 

"END" PROG. 
BRANCHING CKTS. 

SO- 590B5-02 

H. F. PATCHING 
JACKS ~ 

SEE 82 

CARRIER 
PROGRAM TERM. 
SEE KEY SHEET 
FOR "CHAN.CARR. 

TERMINALS" 

I 
BRANCH 

MODULATOR 
CKT. 

SEE 113 

-

-
i""'"" 

-
-<.-

OUT TOIL -~ ) CABLE 
E.WORW 

J 

K 

12- ;, ·c. -SEALED TEST TRANSM 1 "AlB" LINE "lNG 
TERMINAL AMP. CK. BLOCKING CKT 

SEE B5 SEE B4 so- 590B6-02 

LsEE H25 

NOTEs: 
I. THE CHANNEL B OEMOO 8 OEMOO AMP. CKT. AND THE 

CHANNEL 8 BYPASS CKT. ARE ADDEO ONLY WHEN USING 
THE CIS CARRIER LINE BRIDGE. 

21 22 23 

c 

GROUP OEMOO 
& OEMOO AMP. 

CKT. 
SEE 03 

LTo 121 

CHAN B BYPASS 
CKT. 

ISEE NOTE ll 
SEE 015 

H. F. PATCHING 
JACKS 

SEE B2 

24 

-

I 

) 

AlB, CIB CARRIER LINE BRIDGES FOR "END'' PROGRAM BRANCHING 

SD-63394 -03- PAGE 5 

120KC. AUX. 
FILTER ~ 

SEE J23 

1 
CHAN B OEMOO 
a OEMOO AMP. 

CKT. -ISEE NOTE ll 
SEE 03 

Lro 121 

2 

I 2- 60KC. 
TWIST AMP. 

OR LINE AMP. -CKT. 

SEE AS OR OS 

LTo 121 ~ 

25 



A 

B 

c 

0 

E 

F 

G 

K 

k 

1-.)-------------------------_.------------~ '/ 

GROUP .DEMOO 

8 AU~Kf.M.P. -

H. F. PATCHING 
'-- JACKS 

SEE 82 SEE"LI"KEYSHEET 

SEALED TEST 
TERMINAL 

SEE 85 OUT 
TOLL CABLE 
W-E OR E-W 

TO"LI" 
SYSTEM 

~~--------------------------~----------------------------- THRU 

GROUP 

- 8 ~~~u~~TJ.>~r. ~ 
SEE"LI"KEYSKEET 

GROUP 
CONN 
EQUIP. 

INC. 
TOLL CABLE 

3 ----------------------------------------------------------------------------~--------------------------!E~-W~O:R~~~E 

26 27 28 29 30 

AlB, CIB CARRIER LINE BRIDGES FOR "END" PROGRAM BRANCHING 
SD-63394-03 - PAGE 6 



A 

B 

c 

D 

E 

F 

G 

H 

I( 

'
r-------~--------------------------------Kt-K2 INTERCONNECTION----------------------------------------~, 

SEE NOTE I 

"KI" 12-60KC. 
LINE AMPLIFIER L.-}-

CKT. ,..-
SEE "CARR. TEL~ 

KEYSHEET FOR"KI" 

H.F. PATCHING 
JACKS 

SEE 82 

APPLI CA Tl ON 
SCHEMATIC 

CONNECTING CKT. 
FOR USE AT Kl- K2 

JUNCTION 
S0-59099-01 

12-60KC. AMP. J l 
FOR USE AT SEALED TEST 

KI-K2 JUN!>TION --Q TERMINAL ~-1 
._s_e-__ s_9_12_7,

1

-ro_l ____ _, SEE as 

THRU LINE TV LINE 
EQPT. AS REQ. L-----------------:.:::...::.:..:.:.:; 

"KI" 12• 60KC. 
TWIST AMPLI Fl ER 

SEE • g:~R. TEL." f­
KEY SHEET FOR"KI" 

NOTES: 

• K2" BATTERY 
SUPPLY 

SEE C4 
-

I. WHEN CONNECTING FROM "K2" 1\) "t<l", DIRECT CONNECTION IS 
MADE FROM THE "t<2" AMPLIFIER CKT. TO THE "t<l" LINE AND A 
60KC. SUPPRESSION FILTER IS ADDED TO THE "t<t"RECEIVING 
TERMINAL. 

SEE PAGE 2 

1r--------------------------- K·K,K-J, a K-Lt GR 0 UP CONNECT! N G CK TS. --------------------------------..., 

"K2" GROUP 
TERMINAL CKTS. '---'-

SEE PAGE I r--"' 

CARRIER Ll NE 

SEE8~~~~~S4 6 6 1-

31 

GROUP 
CONNECTING 

CKT. 

GROUP PATCHING "Jt" TERMINAL 
TRUNK a GROUP GROUP CKTS. 

f--.~)- Exr~:~foCNT~~BLE r-!- }- ~5~ ~iJStAERE: 
&.:S::::D::;-..::6;;:4.::9.:;8.:;9...;-0:.;I:...... __ ::.J S D-5 92 8 6-01 C ._ ____ T_E_L_. ____ __ C CKT. !WHEN REQ.I I 

32 33 

• J2" TERM! N AL 
GROUP CKTS. 

''- SEE KEYSHEET 

I
; -FOR "J2-----," CARR. 

~' 
"K2" GROUP >- TERMINAL CKTS. 

SEE PAGE I 

"u" TERMINAL 
GROUP CKTS. 

'-- SEE KEYSHEET 
FOR "Lf' CARR. 

TEL. 

34 

KI-K2 INTERCONNECTION AND GROUP CONNECTING CIRCUITS (K-K) (K-Jl 8 (K-LI) 

S0-63394-03- PAGE 7 

35 



CARRIER LINE SWITCHING 

TO w IZ-60 KC-AMF' CKT. u 
A LINES SEALED TEST CARRIER LINE FOR USE WITH "KZ"BATTERY 

TERMINAL SWITCHING CKT. CARRIER LINE SUPPLY CKT 

l 
SWITCHING I SEE B5 SD·59IOO·OI c SD-59107-0I SEE C4 

TO PILOT LEVEL 
MEASURING EOPT 

TO 
LINE l-PROTECTED JACK VF PATCHING LINE PAIR LINE EOPT SEALED TEST 

B CKT. f- '-- 8 MON. JACKS CKT. /. SWITCHING CKT. 

c 11 INCLUDING AMPS, ETC. TERMINAL TO 
SD-64303-0I SEE NOTE I SPARE 
IA8MI ONLY I 

SD-59019-0I 
SEE PAGE 2 . .!-~ SD-59301-0I c OR SD-59329-0I c SEE B5 

THRU 
TESTING 8 MAINTENANCE, MISC. ALARMS 8 CKTS. LII'IE 

EOP't 
SEE 

AC VOLTAGE 51 A OSCILLATOR PAGEZ 

IAH TUBE lAC TUBE IR TUBE TEST CKT FOR 8 OTHER TRAI'I S. 
TESTING CKT. TESTING CKT. TESTING CKT 20"- 813~ 51(,. MEAS.EOPT. 

c 80THERAC SEE"TRANS. 

S0-59036-0I c so·64956-ol c SD-64031-0I c VOLTAGES MEAS." KEYSHEET 
S0·6412S-OI c 

TWO-WAY WHEATSTONE 
AUTOMATIC SEE KEYSHEET BRIDGE TESTING TEST PILOT TRUNK JACK 

TRK.CKT. FOR TOLL TEST TRK.FOR USE s~~'!'i'k~:<J'R CKT. FOR TOLL 
D 

TO TEST BOS. BOARDS WITH KS-3011 
SUPPL YS:KEYSHEET 

TEST BOARDS 
BRIDGE so-5534B-OI c SD-62797·01 c SD-628D5-QI c 

SEE "TEL. REF' 
LONGITUDINAL NOISE 2W OIR 4W TOILL H. F. PATCHING 

E - SUPPRESSION CKT. LINE "OR "V"TYPE 8 TESTING TRKS. 
TEL. REP. CKT. 

so-s9o27·o• c ,---- KEY SHEETS S0-64957·01 c 
TO 
LINE 

rSEE K9 -::-
20 OR 60 CYCLE 

TEL. TRK. CKT FOR lJSE INDIVIDUAL ALARMS INDIVIDUAL ALARM ,_~T8CDM 
BETWEEN ATTENDED FOR STAS. ON 24 V. 8 ;---- CKT FOR STAS.WITH GRID BAT.DISCH.CKT, 

F 
RINGING STA ON 130V. AND f-- 130V. NOT REO. TO 24 V. + 130 V. BAT. SUP. LOW VOLT.ALM.CKT., 

SEE"POWER UNATTENDED STA SEND ALARM 400 TYPE PWR. 
SYSTEMS"KEYSHEET ,---- ON 152V. OR 130V S0-64308·01 I :aMI r- S0-55330-QI {A8Ml SERVICE FOR 

SD·643IO·OI c OR SEE C2 c OR SEE C2 "K"AUX. STA. , SEE"POWER 

~l 
• SYSTEMS"KEYSHEET . 

TEL. SET CKT. 8 ~ ALARM TRUNK 
AUDIBLE ANO - DISTRIBUTION _, 

VISUAL ALARM FUSE 8 COMMON AUXILIARY 
G ASSOCIATED CKT. FOR SENDING - CKT. 

,..... 
AISLE ALARM 

, 
SIGNAL CKT 

CONTROL CKTS. STATION SD-95063 -QI OIR 

l 
CKTS. r-

SD-64610-0I c ,---- SD-64542-0I c SO 96188-0I c SD-95072-0I c S0-63842-0I c 
I THRU LINE '-SEE E2 
-FILTER 8 
1 LINEWHICH 

SENDS ALARMS 

INDIVIDUAL ALARM CHARGE 8 DISCH. 
FOR KI·KZ STA. WITH RELAY INTERRUPTER CKTS. OR ALARM MAIN POWER SUPPLY 

H ALARM TRK.S 152V. ,_____ CKT. FOIR SUPPLYING CKT. ALARM CKTS. r-BATTERY 10 OR 20 l.P.M. SEE"PoWER 
50•64307-0I IA8MI 50·64489·01 c SYSTEMS"KEYSHEET 

SD-95001"01 tASMI 
OR SEE C2 c OR S0·95081-0I c 

TEST PILOT SUPPLY 
AND JKS. PTCH. TO 

I SPARE LINE SEE n 
'BROADBAND CARRIER 

SUPPLY"KEYSHEET 

THRU LINE_.: 
TO 

SPARE 
EOPT. 1 LINE 

J 

NOTES: 
I. THIS CII'!CUIT IS USED ONLY TO SWITCH 

LINES BETWEEN ADJACENT STATIONS. 
K 

36 37 38 39 40 

CARRIER LINE SWITCHING, TESTING a MAINTENANCE, MISC. ALARMS 6 CKTS. 
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1 
~ 

CURRENT DRAIN 
AMPERE HOURS PER BUSY HOUR 

DRAINS 
CIRCUIT DRAWINGS 

SEE 24 
NOTE 

CIRCUIT Tl TLE CIRCUIT NO. NO. FIL. 
BAT. 

"K?! BATTERY SUPPLY SD-59115-01 
12-60 KC. TWIST AMP. SD-59113-02 .042 
12-601CC. LINE AMP. S0-59112-02 .025 
12-60KC. TRSG. AMP. S0-59114-01 .024 

12-60KC. AMP. FOR CARR. LINE SW S0-59107-01 .024 
GRP. OEMOD 8 OEMOO AMP. S0-59135-01 I .024 
GRP. DEMOD 8 OEMDD AMP. 

S0-59294·01 2,3 .320 
FOR PICTURE TRANS. 2,4 .305 

12-60KC. KI-K2 JUNCTION AMP. so- 59127- or .024 

APPLICATION SCHEMATIC 
S0-59085-01 

5,9. .156 
AlA 8 CIA CARR LINE BRIDGE 6,9 .590 

APPLICATION SCHEMATIC 
S0-59085-02 

1,.7,9 
AlB 8 CIB CARR. LINE BRIDGE 1,8,9 

NOTES: 
t. THE 24V. "FI(' DRAIN IS DUE TO THE SPACE CURRENT OF 

THE 374-A'S FLOWING INTO THE -24V. TAP TO GROUND. 
2. REGULATED BATTERY. 

3. FIL. AT IOV. 

4. FIL. AT 9V 
5. BY-PASSING I THRUl. 
6 BLOCKING !TERM I. 
7. AlB. 
B. CIS. 
9 DRAINS FOR "GRP. OEMOD. a AUX. AMP. CKT. "AND "GRP. MOO a AUX. 

AMP. CKT.' (USED WHEN BRANCHING TO"u"l,ANO FOR LINE OR 
TWIST AMPS. MUST BE ADDEO TO THESE DATA AS REQ. 

VOLTS 

F. eo. 
GRO. 

.007 

.004 

.005 
.005 
.003 
.331 
.316 

.005 

.268 

.702 

.056 

.083 

I 

C'JRRENT DRAIN FOR CIRCUITS 

SD-63394-03 -PAGE 9 

LIST I AND LIST 2 

130 VOLTS 152 VOLTS 

PLT. F. eo. PLT. F. eo. 
BAT. GRD. BAT. GRO. 

.049 .049 .049 
.029 .029 .029 
.029 .029 .029 
.029 .029' .029 
.027 
.011 
.Oil 
.029! .029 .0~ 

.112 

112 

.056 

.083i 

I 
I 



GENERAL DESCRIPTION 

Type K2 Carrier System 

The Type K2 system provides for 
12 communication channels per 19 gauge non­
loaded pair in aerial or underground cable. 
It operates on a four-wire basis and uses 
a frequency range on the line of 12 to 60 
kc in each direction of transmission. 
Pairs in separate cables are ordinarily 
employed for each direction of transmis­
sion. 

A process of double modulation 
is used in the "K2" terminal equipment in 
order to realize economies through the 
use of crystal filters in the channel 
banks. The first step of modulation, which 
occurs in the channel bank modulator units, 
uses the lower sidebands of carriers in 
the frequency range of 60-108 kc. In the 
second step of modulation, the 12 carrier 
channel bands are shifted as a group by 
modulation with a group carrier frequency 
of 120 kc to the line frequency range. 

At the receiving terminal, the 12 
carrier channels (12 to 60 kc) received 
from the line are modulated with the group 
carrier frequency of 120 kc in the group 
demodulator and translat..ed as a group to 
the 60 to 108 kc range for transmission to 
the channel demodulator units. The de­
modulator band filters in the channel modem 
unit separate the 12 channel bands from 
each other, and each channel is demodulated 
with its associated carrier frequency in 
the channel demodulator to produce 12 com­
munication·channels. These channels may be 
used for voice, carrier telegraph, Class C 
program and picture transmission. Modifi­
cations of group terminal equipment are 
available for use when transmitting program 
and picture signals, and the modifications 
which are necessary in the channel carrier 
terminal and carrier supply equipment for 
the transmission of the higher classes of 
program service are described in the key 
sheets covering those circuits. 

The carrier frequencies mentioned 
above and the pilot frequencies (used in 
transmission regulating system) may be ob­
tained from a common "K" carrier supply or 
from combined carrier supplies which also 
furnish frequencies used in the "J2" and 
"Ll" systems. 

Repeater stations, which are 
spaced on the average about every 17 miles, 
are divided into line and twist amplifier 
points. TWist amplifiers (see below) are 
normally provided about every 100 miles for 
aerial cable, every 200 to 250 miles for 
underground cable, and usually in receiving 

circuits at the terminals. Line amplifiers 
are used at each intermediate repeater sta­
tion between twist amplifier points. 

Equalizers are employed at the in­
put of the line or twist amplifiers to com­
pensate for the attenuation characteristic 
of the Type K cable pairs which rises with 
frequency. The effect of these equalizers 
is to reduce the gain of the amplifiers at 
the low frequencies so that substantially 
flat transmission occurs through the cable 
section and amplifier together for a 
particular temperature condition. 

However, since the rate of change 
of the attenuation of a cable pair with 
temperature is not uniform with frequency 
throughout the Type K range, further equal­
ization is usually necessary. The depar­
ture from a flat transmission characteris­
tic which remains after the basic equali­
zation has been completed may, for con­
venience, be analyzed as follows: 

(1) Flat Loss or flat gain. 
of frequency. 

Independent 

(2) Twist. The difference in change of 
attenuation at various frequencies 
as the cable temperature varies. 
Consists of: 

(a) Slope. The difference between 
the ·transmission levels at 12 
kc and 60 kc. (The slope is 
considered positive when the 
60 kc level is higher than the 
12 kc level, and vice versa). 

(b) BulgE[• The departure in trans­
miss~on level from a straight 
line drawn between the levels 
at 12 and 60 kc. (The com­
ponent of the deviation which 
is all above this straight 
line is called positive bulge, 
and vice versa). When the 
slope is zero, the bulge is 
usually a positive or negative 
maximum at about 28 kc. 

A transmission regulating system 
employing thermistors provides automatic 
and continuous compensation for cable loss 
variations due to temperature by the use 
of four pilot channel frequencies as fol­
lows: 

Twist Amplifiers 
12 kc for control of slope. 
2a kc for control of bulge 
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Twist Amplifiers 

56 kc for control of flat gain. 

Line Amplifiers 

60 kc for control of flat gain. · 

The pilot frequencies of 12, 28 
and 56 kc are obtained as 108, 92, and 64 
kc from the common carrier supply employed 
at the terminal and modulated in the group 
equipment to the desired frequencies. The 
60 kc pilot frequency is obtained from the 
terminal transmitting amplifier which is 
arranged to oscillate at 60 kc as well as 
to amplify the carrier channels in the 12-
60 kc range. The output power of the 60 
kc pilot to the line is controlled by the 
speech input in such a manner that the sum 
of the talker·powers on all channels plus 
the 60 kc pilot power is held substantially 
constant at +15 dbm at the transmitting 
amplifier output. 

In the line amplifiers, a thermis­
tor is used in a feedback circuit to provide 
the flat gain regulation over the working 
range of amplifier input levels normally 
encountered in service. (Non-regulating or 
fixed-gain line amplifiers, in which the 
thermistors are omitted, are sometimes used 
in place of certain selected regulating am­
plifiers on underground cables where tem­
perature variations are small). Since the 
temperature cha·nges occur slowly, the 60 
kc regulation is designed to be slow, re­
quiring a considerable time to stabilize 
so that instantaneous power peaks will not 
cause the net loss to change. 

. In the twist amplifiers, the .flat 
gain regulation holds substantially con­
stant the output power of the 56 kc pilot 
over the working range of the 56 kc input 
powers. The 5.6 kc regulation is designed 
to be as rapid as possible in order to com­
pensate for rapid changes in net loss such 
as might be caused by the interaction of 
ringing currents ~r test tones on the line 
amplifier 60 kc regulating circuit. Regu­
lation for slope and bulge is also provided 
in the twist amplifier in addition to flat 
gain regulation. The slope and bulge net­
works are designed so that the shape of 
the transmission frequency characteristic 
of the twist amplifier is controlled by 
one variable resistance associated with 
each network. The variable resistance em­
ployed for this purpose consists of a ther­
mistor, the resistance of which is determined 

by the power of the 12 kc or 28 kc pilots 
at the output of the twist amplifier. 

The transmission band width of 
Type K2 channels is substantially flat 
between 200 and 3300 cycles. A circuit 
composed of five type K channe.ls connected 
in tandem provides a band width of about 
3225 cycles with the lower and upper 10 db 
points falling at about 175 and 3400 
cycles, respectively. 

Portable and relatively economi­
cal testing and maintenance equipment has 
been developed for use with the "K211 system. 

Provisions are available for in­
terconnection between "K2" and "Jl", "J2", 
"Kl", "K2", and "Ll" systems, such connec­
tions being made in the channel group fre·· 
quency range of 60-108 kc. 

The branching point equipment pro­
vides for the connection of a reversible 
program circuit to a "K" line at an inter­
mediate point between "K" terminals. An 
end branching point connects to a single 
program terminal and provides program 
transmission toward or from one "K" ter­
minal. A two-way (thru) branching point 
connects to two program terminals and pro­
vides program transmission to or from a 
program terminal toward each "K" terminal. 
The two high-frequency program circuits 
thus formed, one extending in each direc­
tion from the branching point, may be op­
erated either independently, in which case 
the through program transmission along the 
"K" line is blocked, or in tandem, using 
the branching point equipment for bridgin"· 
only. When the branching point is used 
for bridging only, the through transmis­
sion does ,not pass through the program ter­
minals and hence is not subjected to band 
filter distortion at the branching point. 

Current Drain Da~a 

The current drain data provided 
herein is to be used in determining the 
size of the toll power plants and the power 
leads. These data shall be used in all 
cases except for those deviations speci­
fically authorized by the Bell Telephone 
Laboratories, Inc. in accordance with the 
routine procedure covering special practices. 

The drain given for each circuit 
represents the average drain throughout the 
busy hour for each unit of the given type 
of equipment. 
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INDEX OF DRAWINGS 

DWG. 
NO. DESCRIPTION 

LOCA­
TION 

SD-55330-01 Individual Alarm Ckt. F39 

55348-01 Trk. Ckt. D36 

55390-01 Alm.Sig. & 20 Cycle Rep. KlO 

55551-01 Ind.Alm. (152V) Ckt. C2 

55553-01 Ind.Alm. (130V) Ckt. C2 

59019-01 Line Pair Sw. Ckt. B38 

59027-01 Longitudinal Noise 
Suppression Ckt. 

59036-01 lAH Tube Tst. Set 

59083-01 Branch Mod. Ckt. 

E37 

C36 

I13 

59085-01* AlA & ClA Carr. Line Al3 
Bridging 

59085-02* AlB & ClB Carr. Line A23 
Bridging 

59086-01 Blocking and By-Passing Bl4 
Ckt. 

59086-02 Line Blocking Ckt. J2J 

59093-01 HF Patch Jks. 

59094-01 Group Mod. Ckt. 

59094-01 Group Mod. Ckt. 

59099-01* Kl-K2 Conn. Ckt. 

59100-01 Carr. Line Sw. Ckt. 

59107-01 Amp. For Carr.Line Sw. 

B2 

B3 

BJ 

A33 

A37 

A38 

59112-02 K2-B Li~e Amp. Ckt. BB 

59113-02 Twist Amp. Ckt. EB 

59114-01 Trsg. Amp. Ckt. B4 

59115-01 K2 Bat. Sup. Ckt. C4 

59116-01* Line Amp. Ckt. AB 

59117-01* Twist Amp. Ckt. DB 

59118-01* Term. Grp. Ckts. A3 

59118-02* Term. Grp. Ckt. for H3 
Pict. Trans. 

59127-01 Amp. For Kl-K2 Junction B33 

59129-01 Crosstalk Bal. Ckt. IB 

59135-01 Grp.Dem. & Dem.Amp.Ckt. D3 

59139-01 Alm.Ckts. on Carr.Pairs KS 

DWG. 
No. DESCRIPTION 

SD-59167-01* Bldg.Out Ckt. for- In­
coming Cables 

59168-01* B1dg.Out Ckt. for Out­
going Cables 

59223-01 Pri.Toll Line Jk. Ckt. 
Using Sealed Tst. Term. 

59286-01 Grp. Ptch. Trk. & Conn. 
Extension Cable Ckt. 

LOCA­
TION 

G6 

H6 

B5 

~3.3 

59294-01 Grp. Dem. & Amp. for Pict. K4 
Trans. 

59301-01 Protector Jack Ckt. 
59.329-01 VF Ptch. & Mon.Jks. & 

Amp. Cont. Ckt. 

B36 

B37 

59392-01 Chan. 8 By-pass Ckt. Dl5 

62797-01 Wheatstone Bridge Tst. D38 
Trk. 

62805-01 Trk. Jk. Ckt. for Teleg. D40 
Test Board 

63842-01 Aux. Sig. Ckt. 040 

64031-01 lR Tube Test Ckt. CJ8 
64125-01 A.C. Voltage Test Ckt. C39 

64226-01 Pri. Toll Line Ck. Ckt. B5 
Using Sealed Tst. Term. 

64303-01 VF Ptch. & Mon.Jks. & Amp. B37 
Cont. Ckt. 

64307-01 Individual Alm. Ckt. H36 

64.308-01 Individual Alm. Ckt. for FJ8 
24 and 130 V 

64310-01 Telephone Trk.Ckt. FJ7 

64325-01 Crosstalk Bal. Ckt. IB 
64325-02 Crosstalk Bal. Ckt. IB 
64489-01 Relay Interrupter Ckt. HJ7 
64542-01 Alarm Trk. Ckt. 037 
64610-01 Telephone Set Ckt. 036 
64956-01 lAC Tube Tst. Set C37 

64957-01 HF Ptch. & Tst. Trk.Ckts. E40 

64989-01 ·Group Connector Ckt. E32 
95001-01 Main Pwr.Sup. Al~.Ckts. HJ9 
95063-01 Aud. & Visual Alm.Ckt. G38 
95072-01 Distribution Fuse Com. G39 

Aisle & Misc.Ind.Alm.Ckts. 

95081-01 Pwr. Supply Alm. Ckt• 

96188-01 Aud. & Visual A1m.Ckt. 

H39 

GJS 

*Application Schematic 
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