BELL SYSTEM PRACTICES
Plant Series

SECTION 518-410-402
Issue 6, January 1968
AT&TCo Standard

6A KEY TELEPHONE SYSTEM
TWO-TALKING LINK
CONNECTIONS

1. GENERAL

1.01 Identification and installation information

for this system is covered in Section
518-410-100.

1.02 This section is reissued to:
(a) Show minor wiring changes
(b) Provide connection information for:

e Auxiliary relay circuit, 227B KTU which
replaces the 227TA KTU rated MD

e TOUCH-TONE® adapter, 247A (MD)
KTU formerly covered in Section
518-410-410

(c) Delete installation information

Since this reissue covers a general revision, ar-
rows ordinarily used to indicate changes have
been omitted.

1.03 The visual and audible signal circuit re-

ferred to in this section is the electro-
mechanical flash, wink, ring, and timeout circuit
(232-type KTU).

2. CONNECTIONS

2,01 The connection diagrams serve as a guide

to the installer in connecting the 6A Key
Telephone System units to provide the desired
features.

202 When adding a TOUCH-TONE adapter

(247-type KTU) to a system that has
TOUCH-TONE and rotary dial stations, the
following applies:

(a) TOUCH-TONE and rotary dial stations
must be assigned line circuits on separate

KTUs (222A or 223A). This insures that the
TOUCH-TONE adapter will be activated only
by TOUCH-TONE dial stations.

(b) The number of each type dial station de-

termines whether they are assigned to the
9-station KTU (222A) or 3-station KTU
(223A).

2.03 Where diodes, resistors, ete, are furnished
on a local basis, use a 228A KTU (bridging
unit) or equivalent for terminations.

2.04 Connection Index

Table A — Wiring Options Associated
With System
Table B— Wiring Options Associated

With Stations

Fig. 1 — Connections For Basic Units
(207B or C, 216A, 222A, and
224B KTUs)

Fig. 2 — Addition of Three Station Line
Circuits (228A KTU)

Fig. 3 — Addition of Long Line Circuit
(225A KTU)

Fig. 4 — Addition of Preset Conference
and Time-Out Circuit (217B
KTU)

Fig. 5 — Addition of Camp-On Control
Circuit (224A or B KTU)

Fig. 6 — Addition of Dial Tone and Inter-
rupted Ringing (227A or B KTU)

Fig. 7— Addition of Add-On Conference
Circuit (226A or B KTU)
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SECTION 518-410-402

Fig. 8 — Addition of Auxiliary Relay
Busy Lamp Circuit (227A or B
KTU)

Fig. 9 — Addition of Auxiliary Relay
Lamp Flash Circuit (227A or B
KTU)

Fig. 10 — Addition of TOUCH-TONE
Adapter Circuit (247TA KTU

(MD) with 222A and 223A
KTUs)

Fig. 11 — Addition of TOUCH-TONE
Adapter Circuit (247B KTU
with 222A and 223A KTUs)

Fig. 12 — Addition of Station Busy Cir-
cuit (227A or B XTU)

TABLE A

WIRING OPTIONS ASSOCIATED
WITH SYSTEM

WIRING OPTION
X Without
(max 9 codes) .
- Transfer Circuit
W With
(over 9 codes)
e "
Wlth : Preset Conference
J Without
G
With
T Camp-On
N Without
H Without
. -ou Aux Rel Busy Lamp Ckt (Note 1)
M With
S Without
Aux Rel Lamp Flash Ckt (Note 2
v With ux P ( )
AK I
nterrupted Audible Signal
AL Single Spurt
AJ Dial, Busy, and Audible Tone
(Note 3)
AQ Busy Signal and Camp-On Control Circuit When Used
With a 207B KTU
AR Preset Conference Time-Out Circuit

Note 1: Provide M option when system is over 40 busy lamps.

Note 2: Provide V option when system is over 20 simultaneous flashing

line lamps.

Note 3: A 207C KTU is required when dial tone is furnished.

Page 2



TABLE B

WIRING OPTIONS ASSOCIATED
WITH STATIONS

ISS 6, SECTION 518-410-402

WIRING OPTION
E With
- ! Automatic Cutoff (Note 1)
F Without
Y Over T & R Leads
Z Over Sep Sig Pair Sta Aud Sig
AA Sta Assoc With Com .
Aud Arr
AB Sta to Originate Add-On Conference
(MD)
Q With Aux Rel Sta Ckt (MD)
AG Without (Note 2)
AG Without
ot Add-On Transfer Ckt (Note 3)
AO With
Local Sta or Off-Prem
AE Sta When AK Opt is Sig Key
Provided Selection of
AF Off-Prem Sta When AL Station
Opt is Provided
AS Without
’ 'ou Station Busy
AT With
Note 1: A station wired for F option cannot camp on the system.

Note 2:

Provide @ option when a station that originates add-on con-

ferencing (AB option) is also associated with Z or A4 option.

Note 3: Provide AO option for each station that originates the add-on

conference circuit.
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SECTION 518-410-402

SELECTOR CIRCUIT
2078 OR C KTU

TRANSFER CIRCUIT 216A KTU

TSA TSB FIRST SECOND
{MAX, I8 CODES). {MAX. 27 CODES)
(NOTE 12) {NOTE 12)
SW (NOTE I) SW
®
SW {(NOTE [}
SW (NOTE 1)

THIRD
{MAX. 36 CODES)
(NOTE 12)

SwW
®

PART OF STATION SIGNALING
CIRCUIT 222A KTV

TSA

T
TO
R 3 SH
2
ST (NOTE (1) ST

3

20-26V
Be B BAT. @
PWR SUP

(NOTE 3)

2

4 3

4

SELECTED —i 5
F PCHG

222A KTU % 6
(X OPT)

7

8

20-26V
oC
PWR SUP

SELECTED
F PCHG
222A OR
223A KTU
{SINGLE-
DIGIT
CODES)
(NOTES 2
AND 3}

[

(SINGLE-
DiIGIT
CODES}
(NOTES 2
AND 3)

222A OR
223A KTU
TWO-
DIGIT
CODES)
(NOTE 3)

Fe(n
c(2)
c(3)
c(4)

SELECTED

F PCHG
2224 or | S15)

223A KTU
oo | cte)
DIGIT | (7

CODES)
(NOTE 3) | C{8)

c(9)

SELECTED

223A KTU

SELECTEO

223A KTU

32
20-26V p BAT.
oc (29

PWR SUP

F PCHG
222A OR

(SINGLE-
DIGIT
CODES)
(NOTES 2
AND 3)

F PCHG
222A OR

{TWO-
DIGIT
CODES)
(NOTE 3}

——

W (NOTE4)
K
T

®

20-26v DC B BAT

PWR SUP

LAMP  GRrD
SUPPLY

KTS IA
OR IAl  co ORI
OR VIS
AND AUD (NOTE 9)
$16 CKT
105Vt .
RINGING ®
POWER
SUPPLY GRD .
*, BAT,, OR
AUD SIG
POWER

SUPPLY

lgvt .

Fig. 1 — Connections for Basic Units (207B or C, 216A, 222A, and 224B KTUs) (Sheet 1)
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ISS 6, SECTION 518-410-402

FLASHING AND
BUSY CIRCUIT
198 KTU

BUSY SIGNAL
AND CAMP-ON
CONTROL CIRCUIT

PART OF STATION SIGNALING CIRCUIT
222A KTU

Ts8 TsC STATION LINE CKT 2248 KTU {IF PROVIDED)
TABLE C (NOTE 8)
(NOTE &)
8l
B BAT.
-26v
T DC | B GRO
FROM PWR SUP
SH{ g R
1
3
ST
L ORLF @
KTS [A, 1Al
LorLF ] KTSIA
A,TO,OR ST | FLASH CKTS
OR VIS AND
2 AUD SIG CKT 2 @
RS2
20-26V
o (2)
POWER
SUPPLY @ MULT TO OTHER LINE
CKTS WITH SAME
@ WIRING OPT
LAMP
POWER @
SUPPLY @
B
¢ KTS IA,IAl OR >
. BZ
<2 1Az FLASH cKT 4
eowen powen LIRBAT. () 6 okt AYe
w
SUPPLY suepLy @ . oN-PREM [T o TS 1,141, OR
20-26v 2 . TEL SET 12 FLASH CKT
pe oR 2254 | B () OR VIS AND
POWER (NOTE &) AUD $16 CKT
— SUPPLY
: L BZI
1. ANY DIGIT OTHER THAN 1 MAY BE ASSIGNED AS THE INITIAL DIGIT OF A TWO-DIGIT CODE. LAMP AT s
THE NUMBER SO ASSIGNED MAY NOT BE USED FOR A SINGLE-BIGIT STATION CODE. ANY TEL SEL | L6
THREE SW LEADS, 2 THROUGH 0, CONNECT TO A MAXIMUM OF THREE TRANSFER CIRCUITS
{ONE LEAD PER TRANSFER CIRCUIT). STA AUD RS
TABLE C
2. € LEADS ASSIGNED TO SINGLE-DIGIT CODES FOR W OPTION MUST BE WIRED FROM THE LAST SIGNAL
TRANSFER CIRCUIT PROVIDED. COM AUD o UNCHINGS ON 222 KTG
SIGNAL OR
3. C LEADS ASSIGNED TO OFF-PREMISE STATIONS CONNECT TO THE 2254 KTU FOR AL OFTION RI DESIG 7
S e St SR ST T P e SO SRR
0 B KTU. NUM N PARENTHE=-
SIS DENTOES STATION CODE FOR SINGLE-DIGIT NUMBER OR LAST DIGIT FOR TWO-DIGIT CIRCUIT
NUMBER. THE FIRST DIGIT OF A TWO-DIGIT CODE IS DETERMINED BY THE SW LEAD USED. A [ a[nal21als1a] 18 |nis] 218] 318 1c
STA AUD RG
4. WHEN W OPTION 1S PROVIDED, CONNECT THE W1 LEAD FROM PUNCHING 17B OF THE 2078 OR g
C TO THE LAST TRANSFER CIRCUIT PROVIDED. SIGNAL [@ B 24 |12a (2243241 28 |128| 228 328 2¢
5. PLACE STRAP ON LAST TRANSFER CIRCUIT PROVIDED. COM AUD BI C_ | 3A]T34123A/33A) 38 |138) 238 33§ 3C
SIGNAL >
6. ALL ON-PREMISE AND OFF-PREMISE STATIONS MUST BE ASSIGNED A STATION LINE CIRCUIT % | 4A[14a[24n134A | 4B |148] 28] 348 4C
ON THE 222A OR 223A KTU. AUD SI6  on
D | sa|15a|254{254] 58 |158| 258 356 5¢
7. WHEN INTERRUPTED RINGING {AK OPTION) IS PROVIDED AND AN OFF-PREMISE STATIOK IS sPu%“;ELs
TNCLUDED IN THE SYSTEM, GROUND MUST BE FURNISHED TO THIS PUNCHING. ET | 6a 1164 |264{36A| 68 |168| 268] 268 6¢
®" ARRARGEVENT TO PROVIDE SUSY TONE To A" STATION CALLING R By fomerie DOl SECECIAD F | 7a|1al27afara) 78.178) 278 079 7c
N
TO THE SECONDARY LINK. FOR INSTALLATION OF ‘CAMP-ON, SEE FIGURE 5 ENTITLED
ADDITION OF CAMP=GN CIRCUIT. ’ zmz:fg ® ct [nicfrzc|rac|rachsc|rsc| 17¢] 18dise
o. THE 0O LEAD 15 REQUIRED TO PREVENT THE ASSOCIATED NO. 1A OR 1A1 KEY TELEPHONE LE:NDbisJﬁ L., H  |21c|22¢|23cj24cesc |26¢] 27¢f 28dpac
10, PROVIDE ONLY WHER USING 2078 KTU kD zi6a @ Lt [310 {320|330{310[320 |330] 310f 320230
Vi, PROVIDE OMLY WHEN USING 207C KTU. : sI6 KEY S Mt [340 |350) 36D|34D|350 | 36D} 34| 3500360
12, WIRING CHANGES AND ADDITIONAL STRAPS, OTHER THAN THOSE SHOWN, ARE REQUIRED IF PROV Nt [370)380] 290370380 | 390| 27D| 280290
WHEN_ADDING A 2164 KTU TO AN EXISTING SYSTEM EQUIPPED FOR TOUCK-TONE SERVICE.

FOR THESE CHANGES SEE F1G. 10 OR 11, WHICHEVER APPLIES. LAMP 4+ oR BAT.
POWER -‘——@

T STRAPPED EXTERNALLY AT FACTORY.

SUPPLY

Fig. 1 — Connections for Basic Units (207B or C, 216A, 222A, and 224B KTUs) (Sheet 2)
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9 abng

SEL CKT 2078
OR C KTU

STATION SIGNALING CIRCUIT 222A KTU

TSA

POWER
SUPPLY

NOTES:

1.

2.

3.

LAMP

PROVIDE ONE 223A KTU FOR EACH THREE
STATIONS OVER NINE ON THE SYSTEM.

ALL ON-PREMISE AND OFF~PREMISE STATIONS
MUST BE ASSIGNED A STATION LINE CIRCUIT.

TERMINAL 3)1A IS CONNECTED AS SHOWN WHEN

223A KTU 1S ASSIGNED TO ROTARY DIAL

STATIONS. WHEN THE 223A KTU 1S ASSIGNED

TO TOUCH-TONE DIAL STATIONS, TERMINAL

31A CONNECTS TO THE TOUCH-TONE ADAPTER.

SEE F!G. 10 OR 11 WHICHEVER APPLIES.

TABLE D

REF
DESIG CKT | CKT | CKT
2 3

PUNCHINGS ON 223A

1

A A 1A | 21A
B 2A 12A 224
c 3A 13A 23A
* 4A 14A 24A
0 54 15A 25A
£ 64 164 | 26A
F TA 17A 274
G 18A 194 20A
H 28A 29A 30A
L 35A

M 37A

N 88

MULTIPLE
TO OTHER
223A KTU

- B “
Soowy S5y
SUPPLY :

-

3 STATION SIGNALING CIRCUIT 223A KTU (NOTE 1)
SB

MULTIPLE
TO OTHER
223A KTU

STATION LINE CIRCUIT
(TABLE D)

T
ON-PREM TEL —@
SETOR 2254 |
(NOTE 2) .o
L
LAMP AT (:)

TELSET | ¢ :

sTaAuD RS
SIGNAL
COM AUD SIG
OR COM AUD
SI6 CONT — > >_@
CIRCUIT
sTA aup _RE
SIGNAL —I @
com Ayp _Bi
SIGNAL '
AUD siG _GRD

POWER SUPPLY

SEL C LEAD ¢
tST, 2ND, OR
3RD 216A

SIGKEY g
IF PROV

MULT TO OTHER
LINE CIRCUITS WITH
SAME WRG OPTIONS

-

®

> @
> ®
* gl
74
? > >— : )
TO MAXIMUM SIX
223A KTU
TO MAXIMUM THREE
2234 KTU ® }> ( )

LAMP POWER GRD @
; SUPPLY ~ _‘

Fig. 2 — Addition of Three Station Line Circuits (223A KTU)

LAMP POWER * OR BAT.
SUPPLY

TOP-0Ly-8LS NOILIIS



ISS 6, SECTION 518-410-402

STATION SIGNALING CIRCUIT 222A LONG LINE CIRCUIT

225A KTU
(SEE NOTE)

LE'S
OF F-PREMISE
TEL SET R ( )

SELECTED A PCHG T @

3 STATION
SIGNALING
CIRCUIT
223A KTU
STATION LINE
CIRCUIT
(TABLE F}

TSB TS0 STATION LINE
CIRCUIT

(TABLE E)

SELECTED B PCHG R @

SIGNAL KEY S

1F PROVIDED CL

SELECTED C LEAD
207BOR C

c

SELECTED o
&

OR SELECTED C LEAD
1ST, 2ND, OR 3RD 216A

AND SELECTED C LEAD

2178 IF PROVIDED D PCHG

asao@c
20-26V | wp* AT
DC PWR
SUPPLY

*A" GRD @

GRD '
AUD SIG —-@
POWER

suppLy | _l05V ¢ .

8 BAT.

NOTE :
EACH OFF~PREMISE STATION MUST BE ASSIGNED A STATION CIRCULT ON THE 222A or 223A KTU.
¥* LINE CIRCUIT ASSIGNED TO OFF-PREMISE STATION.

TABLE € TABLE F

SUNCHINGS ON 2224 PUNCHINGS ON 223A
REF REF

DESIG | CKT |CKT [cKT | cKT | ckT | CKT |cCKT [ CKT | ckT 0ESIG fckT | ckT | oxT
1 2 3 4 5 6 7 8 9 1 2 3
A A J1a 214 | 334 | 18 |18 218 | 318 | 1C A W o | na | 21
[ 2a |12a [22a | 32a | 28 |128 |228 | 328 | 2C B 24 | 12a | 22a
[} Sa |15A |25A | 354 | 58 158 {258 | 358 | SC D 584 | 15A | 25
F 7A |17A [27a | 37a | 7B | 178 |278 | 37B | 7C F A | 1A | 27
H 21¢ |22¢ |23c | 24c [25c |26c |27¢ | 28C | 29C H 284 | 29A | 304

Fig. 3 — Addition of Long Line Circuit (225A KTU)
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SECTION 518-410-402

BUSY SIGNAL

3 STATION

SELECTOR STATION SIGNALING CIRCUIT
CIRCUIT 222A KTU SIGNALING AND CAMP-ON
2078 OR CIRCUIT CONTROL
CKTU TSA TSC STATION 223A KTU CIRCUIT
LINE 224B KTU
TSB CIRCUIT STATION
(TABLE G) LINE
CIRCUIT
(TABLE H)
«®
*(®)
RO
@
RO (NOTE 4)

®

J,AK

Fig. 4 — Addition of Preset Conference and Time-Out Circuit (217B KTU) (Sheet 1)
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FROM

SH

LONG RINGING AND PRESET CONFERENCE CIRCUIT
LINE TONE CONTROL 2178 KTU
CIRCUIT CIRCUIT (K AND AR OPT)
225A 227A OR B
KTU KTU _
- O,
(AL c
— . O,
(NOTE 1)
- - ¢ (NOTE 2)
© O,
c e IST , CKT
$IG KEY (F PROV —>
SELECTED C
LEAD 207B OR C
c
OR IST, 2ND,
OR 3RD 2|%
< ()
[ @
< (2)
(NOTE 1)
—_——— — ¢ @ (NOTE 2)
< (5)
c @ 2ND CKT
SIG KEY IF PROV —
SELECTED C
LEAD 207B OR C
® ¢
OR IST, 2ND,
OR 3RD 2I6A
@ PREC f
ROl 2178-22
T IF PROV
RO (NOTE 3) —@) (see
@ RO (NOTE 3) T.QD
SUCC 217B~21 gq
IF PROV ——
ROI (SEE INSET)
sucC 217B-18 z @
IF PROV -IC
-
TC (SEE INSET)
>——‘ PREC
TC 2178-8
— IF PROV
TCl  (NOTE 3} (ligr;:_:)n
S6 COMMON
a2 LEADS
MULT TO
OTHER
2178
20-26V
DC PWR
SUPPLY
0
cT0

20-26V
oc pwr B BAT.
SUPPLY

(NOTE 5}

RO {EZ)

ISS 6, SECTION 518-410-402

NOTES:

V. WHEN AK OPTION (INTERRUPTED AUDIBLE SIGNAL) 1S
FURNISHED THE C LEAD FOR THE OFF-PREMISE STA-
TION CONNECTS TO THE F_PUNCHING OF THE STATION
%%gi ﬁ%SCUIT ASSIGNED TO IT ON THE 222A or

2. TO MAXIMUM OF SIX STATION LINE OR LONG LINE
CIRCUITS (ONE CIRCUIT PER C LEAD}. A STATION
MAY APPEAR ON MORE THAN ONE CONFERENCE CIRCUIT.

3. PROVIDE STRAP TO FIRST 2178 KTU ONLY.

4. PROVIDE STRAP TO LAST 2178 KTU ONLY.

5. PROVIDE TD, CTO, AND B BAT. STRAPS ON FIRST
2178 KTU ONLY.

INSET
IST INTER. LAST
To 2178 2178 2178
222A
* e | | @1
227A
RE NEHE)| | 222a
T0 TC
ceag 1O | |EH—®
TC
8 I8 —— 207B
OT1®
TABLE G
PUNCHINGS ON 222A
REF | CKT |CKT [CKT | CKT [CKT [CKT [CKT [CKT | CKT
DESIG | 1 2 3 4 5 6 7 8 9
F 7a [v7a f27a |374 | 78 [178 [278 {378 | 7C

TABLE H

PUNCRINGS
ON_223A

REF | CKT [ CKT [CKT
DESIG | 1 2 3

F TA | 17A |27A

% LINE CIRCUIT OF STATION ASSIGNED TO PRESET
CONFERENCE CKT.

Fig. 4 — Addition of Preset Conference and Time-Out Circuit (217B KTU) (Sheet 2)
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0L abnyg

SELECTOR CIRCUIT 2078 OR C KTU

TSB

STATION SIGNALING CIRCUIT 222A KTU

PRESET CONFERENCE
CIRCUIT 2178 KTU

TSD

TO LAST
2178 KTU

BUSY SIGNAL AND
CAMP-ON CONTROL
CIRCUIT 224A OR B KTU
(6 AND T OPT)

ot T {NOTES 1 AND 2)
KTU
®
)
suce
2176-18
(NOTE 3)

20-26vV
oc pwr 2S8R0 TC
SUPPLY l ® o
+ OR BAT.
LAMP ®' > (:)

PWR

SUPPLY | _ OR BAT.
—_—p

REMOVE THE FOLLOWING
LEAO IF PROVIDED

7
20-26V
oc pwr 2 SRD (39)
SUPPLY

\

NOTES:

s
O——=

TO FIRST
2178 KTU

r TC

PREC
217B-8

{NOTE 3)

TBI

Y. ADOITION OF 2248 KTU IS MOT REQUIRED FOR CAMP-ON CONTROL CIRCUIT
AS THIS 1S PROVIDED AS PART OF BASIC UNITS.

2. WHEN THE 224A KTU {S PROVIDED AND THE CAMP-ON CIRCUIT FAILS TO CUT-THROUGH

DURING LINK TRANSFER, DUE TO RELAY {LTR) OPERATING AND RELEASING BEFORE

RELAY {BY) RELEASES, DISGONNECT THE "LU" LEAD FROM TERMINAL 20 AND CONNECT
A 3800 OHM K5-13490, L1 RESISTOR ACROSS TERMINALS 20 AND 30 OF THE 224A KTU.
CONNECT THE "LU" LEAD TO TERMINAL 30.

3. WHEN MORE THAN ONE 2178 KTU IS PRQVIDED, THE TC LEAD MUST BE
STRAPPED BETWEEN THE 2178 KTU'S (SEE INSET FIG. 4).

Fig. 5 — Addition of Camp-On Control Circuit (224A or B KTU)

®

20-26V
0C PWR B BAT.
SUPPLY

Tov-0Lv-8LS NOILD3S



ISS 6, SECTION 518-410-402

SELECTOR STATION SIGNALING CIRCUIT PRESET BUSY SIGNAL AND RINGING AND TONE
CIRCUIT 222A KTU CONFERENCE CAMP-ON CONTROL CONTROL CIRCUIT
207C KTU CIRCUIT CIRCUIT 227A OR B KTU
FIRST 2178 KTU 224A OR B KTU (AK OPTION}
(IF PROVIDED) (NOTE D)

RO
@DT
@ST

RO3 @
DT @
ST @
DT 44{?5)

DT

BY
cs
400A
DIODE
LK LK (NOTE 2)
@ -
(NOTE 3)
KS-13490, L1
10,000 & @
(NOTE 2) ce
® @ 400A
DI0DE
RO2 . (NOTE 2}
RO
®
VIS AND
AUD SIG
CIRCUIT
20-26V g gaT
DC PWR @
SUPPLY
NOTES:
. WHEN INTERRUPTED RINGING (AK OPTION) IS ADDED TO AN EXISTING 3. WHEN DIAL TONE IS ADDED TO AN EXISTING SYSTEM EQUIPPED WITH
SYSTEM, CHANGES ARE REQUIRED ON LONG LINE CIRCUITS, IF PRO- A TOUCH-TONE ADAPTER [247A OR B XTU), THE LK LEAD IS COKNECTED
VIDED. (SEE FIGURE 3 ENTITLED ADDITION OF LONG LINE CIRCUIT.) DIFFERENTLY THAN IS SHOWN. SEE FIG. 10 OR 11 WHICHEVER APPLIES.

2. ORDER AND PLACE LOCALLY.

Fig. 6 — Addition of Dial Tone and Interrupted Ringing (227A or B KTU)
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SECTION 518-410-402

3 STATION SIGNALING

STATION SIGNALING CIRCUIT

STATION LINE CIRCUIT

STATION LINE CIRCUIT
(TABLE J)

(TABLE 1)

SINGLE ADD -ON
TRANSFER CIRCUIT

222A KTU CIRCUIT
: 223A KTU 227A OR B KTU
( A0 OPTION )}
(NONES | AND 8
(TABLE K

Page 12

*
RS
STA AUD SIG ——1 ®
COM AUD SIG g
OR COM AUD —»
B GRD 16 CONT CKT (AR)
22 : ) %
20-26V
DC PWR 20-26v DC ﬂ‘L@
SUPPLY | B 6RD ®* POWER SUPPLY
i AX
*
SIGNAL KEY —s'——@
20-26V
DC PWR
SUPPLY
SIGNAL KEY PB
(COM SIDE }
@
REMOVE THE FOLLOWING LEADS IF PROVIDED
AABAG
H) %
STA Aup RS
SIGNAL
COM AUD SIG g ™
OR COM AUD —— * @-——
SIG CONT CKT (Aa & AG A
STA AUD RS
SIGNAL
COM AUD SIG g
OR COM AUD ——->——@* :

T CKT (aA & AG

Fig. 7 — Addition of Add-On Conference Circuit (226A or B KTU) (Sheet 1)

TO
SH



FROM
SH

SINGLE OR MULTIPLE

ADD—ON CONFERENCE

ADD-ON TRANSFER CIRCUIT CIRCUIT
2298 KTU 226A OR B KTU
(AO OPTION } (NOTE 2 )
(NOTE 1)

Tl Tl 4@__\
RI RI @_
T2 T2 @

R2 R2 @
TH TH —{ 6 )—-
Al Al
7 )—| muLT T0
TH
LTR LTR {,4)___ gzeAER
OR B
(NOTE 4) r—’_
TO SUCC _CE2
! 226A OR B-I0 > (:)
TO PREC CE2 ( SEE
226A OR B-9 INSET)
20— 26V DC
pwR sup AL,
Ay au A (NOTE 6)
RS
STA AUD $IG {NOTE 4) C P
|@ TO succ _CEz2
COM AUD SIG - >_@
o oS 226A OR B-1I2
SIG CONT CKT TO PREC CEI (SEE INSET)
226A OR B-11
SIGNAL KEY _PB @
(COM SIDE) ‘
20-26vV DC B BAT. (NOTE 6)
POWER SUPPLY ‘
AX T
s, 1a
1A, OR 1A2
LINE AND | &
$16 CIRCUIT | ————( :)
A
N s
1Al OR 1A2
LINE AND
SIG CIRCUIT
(NOTE 7)
20 -26V
oc pwr 2 BAT. (19)
SUPPLY
M
KS-13491, L1
20000
[NOTE 5)
L
{NOTE 7)
SIG KEY | CKT 4
(NOTE3)| 0 o
CKT 6
CKT 7

ISS 6, SECTION 518-410-402

NOTES:

V. AN ADD-ON TRANSFER CIRCUIT IS REQUIRED FOR EACH STATION
ORIGINATING ADD-ON CONFERENCE. USE A 227a OR B KTU FOR
Emgtiahlgﬁ ADD-ON OR A 2298 KTU FOR SINGLE OR MULTIPLE

PROVIDE ONE 226A OR B FOR EACH CENTRAL OFFICE OR PB8X
LINE TO BE CONFERENCED.

PROVIDE ONE WONLOCKING SIGNAL KEY FOR EACH ADD-ON
CONFERENCE CIRCUIT.

PLACE STRAP ON LAST 226A OR B ONLY.

RESISTOR REQUIRED ON 226A ONLY. ORDER AND PLACE LOCALLY.
PLACE B BATTERY ON FIRST 226A OR B ONLY.

MORE THAN ONE STATION CAN ORIGINATE THE SAME ADD-ON
CONFERENCE CIRCUIT BY MULTIPLING THE "M" AND "N" LEAD
CONNECT IONS OF THE ADD-ON TRANSFER CKTS, TO RESPECTIVE
PUNCHINGS 15 AND 5 OF YHE SAME 226A OR B.

USE ONLY THE MS RELAY ON THE 227A KTU OR ANY RELAY [CA},
CA2, OR MS) OF THE 2278 KTU FOR A SINGLE ADD-ON TRANSFER
CIRCUIT. (SEE TABLE K)

9 LINE CIRCUIT OF STATION ORIGINATING CONFERENCE

4.
S.
6.
7.

INSET
FIRST INTERMEDIATE LAST
2264 OR B 226A OR B 226A OR B
B BAT. cE2
— O, 9
CE2
® g 5!
(a) ]
8
@ " 8
B BAT CEl
s ) ® :
CEI
© 12 @']
® & 5
TABLE J TABLE K
PUNCHINGS ON 223A
REF CKT cKY CKT RELAY AND TERMINAL
DESIG | 3 H 3 DES 1GNAT IONS
) 54 154 254 REF |, 2278
DESIG 2274
H 284 298 | 304
cat [caz  fws
J e 138 158 RELAY | RELAY |RELAY
128 148 168
K A 5 8 2
8 14 20 | 26
¢ 12 8 | 24
0 15 | 2 27
3 1 17 |2
F 36 | 34 30
6 31 33 | 39
H 1 10 | a0
J 16 22 28
X 13 19 | 25
TABLE |
PUNCHINGS ON 222A
REF | okt {ckr okt | okt | ckr [ckr |ext [or | cxT
0ESIG | 1 2 3 4 5 |6 7 8 ]
) sa [1sa 2sa | 3sa | s [1se |25 |ase 5¢
# | 21c |22¢c [23c | 2ac | 25¢ |26c |27¢ [28c | 29¢
J 1o {120 |1 | e |50 |weo [id [veo | as0
X 21D | 220 |230 | 24D | 250 | 260 |27 |280 | 29D

Fig. 7 — Addition of Add-On Conference Circuit (226A or B KTU) (Sheet 2)
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SECTION 518-410-402

SELECTOR CIRCUIT STATION SIGNALING CIRCUIT 222A KTU 3-STATION AUXILIARY RELAY BUSY
2078 OR C KTU SIGNALING LAMP CIRCUIT 227A OR B KTU
TsB TsC STATION por Ty (M OPTION)
LINE
STATION LINE
GIRCUIT
T CIRCUIT
( TABLE L)
o) L2 L2 @

20 -26V 20- 26V 20
oc pwr —2—CRD oc pwr —-SR0 e LI LAMPS
SUPPLY SUPPLY PER
) —_— ] LI

LI
—®
e

+ OR BAT, .

+ OR BAT.
LAMP @
Lol | 4 or sar
suppLY | £ . .

+ OR BAT.
S ®

20-26V
DC PWR ——.B BAT. @
SUPPLY

REMOVE THE FOLLOWING LEADS IF PROVIDED

LAMP 4+ OR BAT.
POWER
SUPPLY

4

LAMP 4 OR BAT.
POWER ——-@

SUPPLY

TABLE K TABLE L
e PUNCHINGS ON 222A PUNCHINGS ON 2234
DESIG | cxr | ckr| okr | ckr | ekt [ ekt | o | okt | ok 0ES1e | ok cer | okt
2 3 [ 4 5 | 6 7 g8 | 9 1 z 3
L 3 | 320 330 | 31 | 320 | 330 | 310 | 320 | 330 L 354

% LINE CIRCUIT INVOLVED

Fig. 8 — Addition of Auxiliary Relay Busy Lamp Circuit (227A or B KTU)
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ISS 6, SECTION 518-410-402

STATION SIGNALING CIRCUIT 222A KTU 3-STATION AUXILIARY RELAY LAMP
SIGNALING FLASH CIRCUIT
CIRCUIT 227A OR B8 KTU
223A KTU (v oPT)
TSB TSC TSD STATION STATION
LINE LINE
CIRCUIT CIRCUIT
LF2 {TABLE M) (TABLE N) LF2 @
¢ LFI C)
*
LFI
(: — ——“ MAXIMUM
20-26V B % - 20 LAMPS
DC GRD LFI ek
O pws Ox —®
sup

REMOVE FOLLOWING LEADS IF PROVIDED

*
*
0
* orR * or
LMP BAT. LMP
PWR PWR
SUP sup
TABLE M
PUNCHINGS ON 2224
REF
DESIG [ckT [ckT | ckT | CKT | ckT | cKT | ck¥ |ckT |cKT
1 2 3 4 5 6 7 8 9
M ]340 |35 | 360 | 34p| 350 | 360 | 34D |35 |36
TABLE N
PUNCHINGS ON 223A
REF
DESIG| o1 [ ckT | cKT
1 2 3
% LINE CIRCUIT INVOLVED " 374

LFI
——
-~ Y OR BAT. .
1 OR BAT. @
1 or BAT. .
+

g t oR BAT. .

2°'2?,§ B BAT
PWR

SUP

LMP
PWR
SUP

Fig. 9 — Addition of Auxiliary Relay Lamp Flash Circuit (227A or B KTU)
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SECTION 518-410-402

STATION SIGNALING CIRCUIT 3 STATION
2224 KTU SIGNALING
(MAX. 9 STATIONS) CIRCUIT
(NOTE 1) 2234 KTU
(NOTE 1)
TSA Ts8 TSC TSA
r T
sta v | 4
.
T
staz | ()
G (2)
p
T
sta 3| Q,
S (2
ki
sTA 4 ),
W, 2 @
~
MAX.9 ROTARY B | T0
DIAL STATIONS T «§ sH 2
OR | sTa s i 3
MAX. 9 TOUCH- R o T
TONE DIAL L > @_—
STATIONS
(NOTE 1)
1
STA € R
~
r
sTa 7
~ f-
- T %
stas | T o 3!
: &
rr i |
sTA 9
R
~ N 2
[ r ,
sTA |
B 2
MAX. 3 ROTARY
DIAL STATIONS T
R T
Max, 3 Touch— | STA 2 |
TONE_DIAL 12
STATIONS
(NOTE 1)
T
2|
sTA 3 N
N 22

Fig. 10 — Addition of TOUCH-TONE Adapter Circuit (247A KTU (MD) with 222A and 223A KTUs) (Sheet 1)
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TOUCH-TONE ADAPTER
247A KTU (MD)
(NOTES 2 AND 3)

SELECTOR CIRCUIT
2078 OR C KTU
(NOTE 2}

TsB

20-26V DC
PWR SUP

1SS 6, SECTION 518-410-402

TRANSFER CIRCUITS RINGING AND
(NOTE 2) TONE CONTROL
CIRCUIT
IST 216A 2ND 216A 3RD 216A 227A OR B
(MAX. (8 (MAX.27 (MAX. 36 {IF PROVIDED}
CODES) CODES) CODES) {NOTE 2)

3”?2%

Fa

(NOTE 7)

{NOTE 8)

(NOTE 10}

sY7
7
o SYO
SY9
s SY8

{

(NOTE 11}

'

(NOTE 12)

{

(NOTE 13)

SY3

(NOTE 14)

{NOTE 14)

R o3

ks

1.

9.
10.

NOTES:

TOUCH-TONE_AND ROTARY DIAL STATIONS CANNOT EBE INTERMIXED ON
THE 2224 KTU OR ON THE SAME 223A KTU. OFF FREMISE STATIONS
USTING THE 225A KTU MUST BE ROTARY DIAL STATIONS.

ALL DIODES SHOWN ARE 4004 OR EQUIVALENT AND MUST BE PROVIDED
AND INSTALLED LOCALLY.

BEFORE PLACING 247A KTU IN SERVICE ADJUST "H" AND "L" RELAY
OPERATI0N. SEE SECTION 518-310-113 FOR ADJUSTMENT .

REMOVE EXISTING STRAP BETWEEN 11A OF 207B OR C KTU AND TERMINAL
1 OF THE FIRST 2V6A KTU IF PROVIDED.

PLACE STRAP WHEN 216A KTU NOT PROVIDED. REMOVE EXISTING STRAP
SBETWEEN TERMINALS 178 AND 188 OF 2078 OR C KTU

WHEN A 216A KTU 1S PROVIDED, REMOVE EXISTING STRAP BETWEEN
TERMINALS 35 OF FIRST 216A KTU AND 188 OF 207B OR C KTU.

PLACE STRAP TO TERMINAL 34 OF LAST 216A PROVIDED. REMOVE
EXISTING STRAP BETWEEN TERMINALS 34 OF LAST 216A KTU AND 178
OF 2078 OR C KTU.

WMEN DIAL TONE 1S PROVIOED ON THE 6A SYSTEM, REMOVE EXISTING
STRAP BETWEEN TERMINALS 2 OF 227A OR B AND 25B OF 207C KTU.
PéAgﬁmglobﬁ BETWEEN TERMINALS 2 AND 33 OF 227A OR B AND STRAP
A N.

PBROVIDE DIODE ON 207B KTU ONLY.

REMOVE EXISTING STRAPS BETWEEN TERMINALS 31C OF 222A KTU,

QF ALL 223A KTU'S AND 1B OF 2078 O KTU. PLACE NEW STRAF’ AS
SHOWN, 1NG TTO LEAD WHEN KTU (S ASSIGNED TO TOUCH-TONE DIAL
S;A;:g)dg OR USING T LEAD WHEN KTU 1S ASSIGNED TO ROTARY DIAL
STA NS.

DIODE ONLY WHEN STATION 66 IS EQUIPPED WITH THE 6A
BUSY CIRCUIT.

DIODE ONLY WHEN STATION 44 1S EQUIPPED WITH THE 6A
BUSY CIRCUIT.

DI1ODE ONLY WHEN STATION 33 15 EQUIPPED WITH THE 6A
BUSY CIRCUIT.

STRAP FOR EACH SINGLE DIGIT NUMBER APPEARING ON THE 6A

PROV IDE
STATION

PROVIDE
STATION

PROVIDE
STATION

PROVIDE
SYSTEM.

SPARE TERMINAL FOR DIODE TERMINATIGN.

Fig. 10 — Addition of TOUCH-TONE Adapter Circuit (247A KTU (MD) with 222A and 223A KTUs) (Sheet 2)
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SECTION 518-410-402

SELECTOR CIRCUIT
207B OR C KTU

3 STATION
SIGNALING
CIRCULT
223A KTU
{MAX 3
STATIONS)
(NOTE I}

STATION SIGNALING CiRCUIT
222A

KTU
(MAXIMUM 9 STATIONS) (NOTE 1)

TSC

TSA TSB

- C T C:
TA I
s R
\
©
STA 2 . R
@
STA 3
R
~
—®
STA 4
TO _R_@
MAX 9 TOUCH-
TONE DIAL p
STATIONS OR
TO| STA 5
MAX 9 ROTARY
DIAL STATIONS g
(NOTE 1) r
STA 6
STA 7
.
STA 8 [
©
STA ©
®
~
( g
STA |
TO
MAX 3 TOUCH- ~
TONE DIAL .
STATIONS OR
TO| sTA 2
MAX 3 ROTARY
DIAL STATIONS
{NOTE 1) .
STA 3
. ~

Fig. 11 — Addition of TOUCH-TONE Adapter Circuit (247B KTU with 222A and 223A KTUs) (Sheet 1)
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FROM
SH I

ISS 6, SECTION 518-410-402

ONE

TOUCH—TONE ADAPTER 247B KTU TRANSFER CIRCUIT RINGING AND
TABLE Q 216A KTU TONE CONTROL
CIRCUIT
227A OR B KTU
TsB LAST (IF PROVIDED)
WT
39)
{NOTE 5)
(NOTE 6) & 400J
LK
33
20 -26V DG
PWR
SuP
NOTES:
(NOTE 8) 1. TOUCH-TONE AND ROTARY DIAL STATIONS CANNOT BE {NTER~-

Sw2

SW3

SW4

SW5

Swé

SW7

S06

sws

SW9

SWo

CR2

ONA

CR3

CR4

CR5

CRé

CR7

CR8

CRS

CRO

(NOTE 9)

MIXED ON THE 222A OR ON THE SAME 223A KTU. OFF PRE-
M%SE STATIONS USING THE 225A KTU MUST BE ROTARY DIAL
STATIONS.

REMOVE EX1STING STRAPS BETWEEN 31C OF 222A, 31A OF ALL
2234 AND 1B OF 207B OR C KTU. PLACE NEW STRAPS AS
SHOWN, USING TTO LEAD WHEN KTU 1S ASSIGNED TO TOUCH-
TONE DIAL STATIONS OR USING T LEAD WHEN XTU IS ASSIGNED
TO ROTARY DtAL STATIONS.

PLACE STRAP WHEN 216A KTU NOT PROVIDED.

REMOVE EXISTING STRAP BETWEEN TERMINAL 178_OF 207B OR
C KTU AND TERMINAL 34 OF LAST 216A KTU OR TERMINAL 188
OF 207B OR C KTU.

PLACE "WT" LEAD ON LAST 216A KTU PROVIDED,

REMOVE EXISTING STRAP BETWEEN TERMINAL 2 OF 227A OR B
KTU AND TERMINAL 25B OF 207C KTU. PLACE DIODE
{FURNISHED LOCALLY) AS SHOWN.

PLACE DIODE (FURNISHED LOCALLY)} AS SHOMN ON 2078 KTU
ON

PROVIDE STRAP FOR EACH SINGLE DIGIT NUMBER APPEARING
ON THE SYSTEM.

REMOVE EXISTING STRAP BETWEEN TERMINAL V1A OF 2078 OR
C KTU AND TERMINAL 1 OF FIRST 216A KTU.

Fig. 11 — Addition of TOUCH-TONE Adapter Circuit (247B KTU with 222A and 223A KTUs) (Sheet 2)
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SECTION 518-410-402

SELECTOR STATION 3 STATION BUSY SIGNAL STATION BUSY CIRCUIT
CIRCUIT SIGNALING SIGNALING AND CAMP-ON
CIRCUIT CIRCUIT CONTROL
CIRCUIT
2078 OR C 222A KTU 223A KTU 224A OR B 227A OR B KTU
KTU KTU
STATION STATION (AT OPTION)
Ts8B LINE CIRCUIT LINE CIRCUIT (NOTE 1)
(TABLE 0) {TABLE P) (TABLE R)
J J A/j;\ J
S
MULTIPLE
TO OTHER
@ S8 (s)-28 STATION
—/ BUSY
CIRCUITS
LU Ly
SELECTED "c"
LEAD 2078 OR C
®) OR 1sT, 2ND c
OR 3RD 2I6A KTU (NOTE 2)
(W) AND SELECTED
“c" LEAD 2178
* KTU IF PROV
SIGNAL KEY _S
IF PROV
*
(NOTE 2)
O—— ®
B BAT.
KS—-13491, LI
10008
(PROVIDE LOCALLY)
TO TEL
SET
O BL (NOTE 3)
NOTES:

THE STATION BUSY CIRCUIT REQUIRES A RELAY PER STATION SO
EQUIPPED. A 227A KTU WILL PROVIOE FOR TWO STATIONS AND A
2278 KTU WILL PROVIDE FOR THREE STATIONS (SEE TABLE R).
WHEN USING THE 227B KTU, THE CA1 RELAY CANNOT BE USED TO
PROVIDE OTHER 6A FEATURES,

REMOVE EXISTING C AND S LEADS FROM SELECTED "F" PUNCHING

AND CONNECT TO REFERENCE DESIGNATION TERMINAL "D" OF THE

§$7A gRsﬁox:U. CONNECT SELECTED "F" PUNCHING TO 227A OR B
U A .

WHEN CONNECTING "BL" LEAD BE SURE TO INSTALL DIODE IN TEL
SET. USE STATION BUSY OPTION AS SHOWN IN CONNECTION PRAC-
TICE OF TYPE SET USED. CONNECT "A" LEAD TO PICKUP XEY
ASSIGNED TO PICK UP 6A LINE.

LINE CIRCUIT OF STATION ORIGINATING THE STATION BUSY
CIRCHIT

Fig. 12 — Addition of Station Busy Circuit (227A or B KTU)

TABLE O TABLE R
PUNCHINGS ON 222A KTU RELAY AND PCHG ON
REF — 2278 ——\
PES)G CKT (cKT [cKT | cKT| cKTlckT | ckT| ckT| ci .
1|z |3|4a|5/6{7|8]9 REF [ 227A
DESIG
F | 7a |y7a|27a) 374| 78 |178(278[ 378] 7¢ CAt | a2 | Ws
RELAY [RELAY [RELAY
A 1" 17 23
B |14 |20 |26
c |12 |18 |24
TABLE P o {15 [21 |27
PUNCHINGS
gn 223A € |16 |22 |28
REF KTU
DESIG F 3 36 37
CKT| CKTICKT
12 |3 [ 1 10 |40
F |74 174 [274 H S 8 2
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