BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 518-215-409"
Issve 5, May 1981

- I ... SERVICE
400-SERIES KEY TELEPHONE UNITS
(O - " 'FOR INTERCOM SERVICES
f 1. GENERAL o 427- Type—Frequéncy ) Recogmtmn and

1.01 This section provides schematic information
for the 400-series key telephone units (KTUs)

which provide talking circuits and control and signal-

( ' ing functions between telephone sets ih a 1A2 key

y telephone system (KTS) (Fig. 1 and 2).

1.02 This section is reissued to:

e Correct Y and Z options for the 478B KTU in
Fig. 20

° Add X option for the 478B KTU in Fig. 20"
e Add information on the new 494B KTU.

1.03 The followmg KTUs and their functions are
( covered in thls section:

e 401-Type—Manual Intercom Line Circuit

e 407-Type—Dial Intercom, 10-Code  Selector

Translatlon Cu;cult

.. 440A (MD) TOUCH TONE® Adapter Cir-
: \:ﬂ% .

44441‘§(p¢f8elgctor' Extender Circuit
454-Type;3-P§fh Access Circuit
460-Type—2-Path Access Circuit

476A —Dial Tone, Busy Tone, and Audible
Ringback Tone Circuit for modular panel in-

stallations

478B—TOi’TCH¥TONE Adapter Circuit

: D494A—TOUCH TONE Selector Clrcult‘

’494B——R0tary and TOUCH- TONE Selector
Circuit.4

Circuit 1.04 Detailed mformatlon on" the 626A modular

panel (Fig. 3) and its associated KTUs may be

e 420A —Long Line Circuit found in Section 518-215-421.

e 421A—Direct Station Selection (DSS) Cir-
cuit or Preset Conference

° 422B—Statiq_r_; Busy Selector Circuit
(\ e 423A —Dial Tone, Busy Tone, and Audible
Ringback Tone Circuit for nonmodular panel

installations

e 424-Type—Dial Intercom, 19-Code Selector
Circuit -

° 425-Type—F‘1ashi111g Lamp Circuit

e 426A —Amplifier, Band Separation, and Lim-
iter Circuit

p» '~ The 401-type, 407-type, 424-type,

and 494-type KTUs must not be used
for multiline conferencing to
CO/PBX lines using simultaneous
depression of pzckup buttons
(mashdown conferencing). This can
cause damage to the KTUs and vio-
lates the Federal Commusnications
Commission (FCC) registration re-
quirements. This restriction does
not apply in COM KEY* systems and
. for 2- and 3-path intercom arrange-
ments (options FW and S) in the
626A modular panel. Add-on

*Trademark of AT&T.

( | | NOTICE

Not for use or disclosure outside the
Bell System except under written agreement

Printed in U.S.A.
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SECTION 518-215-402

conferencing to CO/PBX lines using
the 417A KTU is allowed.

Fig. 2—Typical 8-Inch Key Telephone Unit

1.05 After January 1, 1980, the 401B, 454C, and

460C KTUs must be used when providing their
related services. Earlier vintage KTUs may be used
for additions and maintenance at grandfathered in-
stallations for the life of the units, provided they are
not modified.

1.06 Information on line services is covered in Sec-
tion 518-215-400; auxiliary circuits, Section

518-215-401; and all control circuits including audible

signals, Section 518-215-403.

A. Mechanical

1.07 All circuit components on these KTUs are
mounted in a plug-in printed wiring board,
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one end of which is equipped with contacts. A 4-inch
board may have 18, 20, or 40 contacts; an 8-inch board
will have 80 contacts (requiring two vertical 40-pin
connectors). The circuit boards plug into mating con-
nectors in key service units, panels, or apparatus
mountings. Wiring from the connectors will be dedi-
cated or nondedicated leads. Dedicated leads are
those that normally appear on the same contacts of
all KTUs, such as supply voltages and grounds, and
are normally factory wired. Nondedicated leads are
those whose designation and function vary and are
made available for installer connections. Typical 4-
and 8-inch KTUs are shown in Fig. 1 and 2.

B. Electrical

1.08 Functional schematics (Fig. 4 through 21)
cover the basic circuitry of each KTU, contacts
used, and its relationship to telephone sets, other
KTUs, power supplies, and apparatus. Dashed lines
are used to simplify the schematics and to indicate
intermediate circuitry. If full schematics are re-
quired, refer to the SDs listed in paragraph 1.11.

1.09 Voltages required for operation of the KTU, or

provided to associated apparatus by the KTU,
are shown with their connector pins. Other voltages
may appear on the contacts of the mating connector,
depending on the mounting arrangement, but not on
the KTU.

1.10 The KTUs may require the following power
supply voltages and their associated grounds:

e —24 volts (B battery) for control

e —24 volts (A battery) for talking current
e =10 volts for visual and audible signals
e +105 volts for audible signals.

1.11  Thisissue of the section is based on the follow-
ing drawings:

SD-69475-01, Issue 6—401A and 401B KTUs
SD-69567-01, Issue 16—407B (MD) and C,
420A, 422B, 423A and B, 424A (MD), B (MD),
and C, 425A (MD) and B, 476A, 494A, and 494B
KTUs

SD-69590-01, Issue 3—421A KTU

SD-69595-01, Issue 7T—426A, 427B, and C KTUs
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FUSE BLOCK
ASSEVIBLY

RETAINER

CONNECTOR

914B
CONNECTORS

FUSE BLOCK
ASSEMBLY

TERMINAL
FIELD

Fig. 3—626A Modular Panel
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_SECTION 518-2]5-402

a relay on the 401-type KTU. Operation of this relay
completes a circuit for the optional busy lamp fea-
ture. In addition, the relay provides a spare set of

e o 3 ~ transfer contacts for local engineering use, such as
SD-69658-01, Issue 4—626A ,Modula_r\ Panel. audible signal control.

SD-69906-01, Issue 1—440A (MD) KTU ture. Audible signaling between stations is accom-
plished via separately furnished pushbuttons,

SD-69653-01, Issue 2—444-Type KTU » buzzers, or bells.
SD-69930-01, Issue 1—454-Type KTU © 2,02 The A lead of a station associated with the
’ manual intercon} circuit provides ground
SD-69652-01, Tssue 3—460-Type KTU ' through the operated switchhook contacts to operate

SD-69931-01, Issue 1—478B KTU

If thissegtibnis to'b:e used"wi;th equ_ipment or appa- B. 4078 (MD) and 407C KTUs (Dial Intercom, 10-Code
ratus reflecting later issues of the drawings, refer- : Selector Circuit)

ence should be made to the CDs and SDs to determine ) )
the extent of the changes and the manner in which 2.03 The 407-type KTUs (Fig. 5 and 6) are 8-inch,

the secti e affectod. - 80-contact units for use with the dial selective
¢ section may be, affee » intercom circuits. They provide the following basic
2. IDENTIFICATION : S ‘ operating features:

: : : - o . Maxi of 10 stati des (0-9
A. 401-Type KTUs (Mdnual Intercom Line Circvit) - ¢ Maximumo s ation codes (0-9)

: C - , ' e Busy lamp at all stations
2.01 The 401-type KTUs (Fig. 4) are 4-inch, 18-

contact units that provide talking battery for e e Adjustable single spurt signaling (0.5 to 2.5
manual intercom and control for line busy lamp féa- seconds) by adjusting timing resistor
NOTE: « KEY TELEPHONE SET P/O CONN 401-TYPE KTU (NOTE 1)
I. REQUIRES A MOUNTING FACILITY . P
EQUIPPED WITH AN 18—, 20-, OR o Y sw pu
40-PIN. CONNECTOR - HOOK KEY RI
- b - 1 < T, 12 | e—ooo—A—in a
NET. I R2
43¢ B s A -24
A
AL i—bef—fe 2] e | ¢ 1r} > -z4
L A
@ < | 8| € a3 ovt
LG =
r 0% BN
SPARE CONTACTS o N
FOR CONTROL sP2 , ,
PURPOSES AS <19}¢€
IRED T
Reu ses, | e ¢
L N N A N
POWER SUPPLY
LAMP BAT. o- Bl e ¢ lov
B BAT. o BBAT |17 ] ¢ -24
20°26V |  BAT. 5 ABAT | 18] ¢ A 24
Eo
A GRD O~ A GR% 3 | & A i

Fig. 4— Condensed Functional Schematic of 401A or 401B KTU (Manual Intercom Line
Circuit)
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e Rotary dial selection.

The 407C KTU replaces the 407B KTU (MD) on a
plug-compatible basis.

C. 420A KTU (Long Line Circuit)

2.04 The 420A KTU (Fig. 7) is a 4-inch, 18-contact
unit that provides a circuit for use with off-

premise (long line) stations connected to the dial seé-

lective intercom line circuit. This KTU extends the
loop resistance of the basic selector to 500 ohms. No
provision is made for busy lamps at stations con-
nected to this circuit. Mutilation of other station dial
pulses is prevented by relay operation. The KTU pro-
vides the following operating features:

- o Signaling and talking over single pair from
off-premise (long line) stations-

e Any code may be asmgned to off-premlse sta-
tions

o Ringing can be tfipped only during silent in-
© tervals

Note: If handset pickup occurs during ring-
ing cycle, ring 'will be heard in handset receiver.

o Used with rotary or TOUCH-TONE tele-
phone set

e When associated with TOUCH-TONE

» adapter circuit (426A with 427B or C KTUs,
440A [MD], or 478B KTU) or TOUCH-TONE
Selector Circuit (494-type KTU), maximum
nonrepeatered station conductor loop is 500
ohms or 4-dB insertion loss at 1000 Hz
whichever is limiting.

D.. 421A KTU (DSS Circuit or Preset Coﬁferehce)
2.05" The 421A KTU (Fig. 8 and 9) is a 4-inch, 40-
~ contact unit that can be used as a DSS circuit

or a preset conference circuit. The KTU has the fol-
lowing operating features:

e Used with common audible matrix

e Option strapping when used for a preset con-
ference circuit

e Maximum external circunit loop resistance is
120 ohms

ISS 5, SECTION 518-215-302

e Used to provide DSS in conjunction with 407-
or 424~type KTUs .

K

E. 422B KTU (Stnhon Busy Selecior Circvit)

2.06 The 422B KTU (Flg. 10) isa 4-1nch, 40-contact

unit that provides control of station busy tone
for the dial selective intercom line circuit. It also pro-
vides control cireuits for 10 station codes. When a
system. consists of 19 station codes, two KTUs are
required—one for the units group (single-digit codes,
0-9).and one for the tens group (2-digit codes, X0-X9).
This KTU provides the foIlowmg operatlng features

"o Determines if called station is off-hook or
busy on other line

"o Allows line lamps to flash but prevents audi-
ble signal at called station when called sta-
tion is busy on other line

e If the calling station maintains connection
and the called station goes from busy to on-
hook, the busy signal to the calling station
stops and the audible signal (with flashing
line lamp) begins at the called statjon.

F. 423A KTU (Dial Tone, Busy Tone, and Audible
Ringback Tone Circuit)

2.07 The423A KTU (Fig. 11) is a 4-inch, 20-contact

unit that provides 'a variable rate
multivibrator to produce dial tone, station busy tone,
or audible ringback tone for the dial selective inter-
com line circuit. To provide busy tone and audible
ringback tone, the multivibrator of the 423A KTU is
under control of an associated interrupter (ground).
For all tone signals, the output of the multivibrator
is returned to the originating station over the tip s1de
of the intercom line.

2.08 - The 423A KTU has been rerated from MD to
AT&T Standard for use in nonmodular panel
mstallatlons

Note: The 423B KTU has been recoded to
476A KTU for use in modular panel installa-
tions only.

G. 424A (MD), 424B (MD), and 424C KTUs (Dial Inter-
com, 19-Code Sg]ector Circvit)

2.09 The 424-type KTUs (Fig. 12) are 8-inch,
80-contact units providing the same basic fea-
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NOTES:

P/0 407B KTU (NOTES (,2 AND TABLE)

TOV-S1Z-81S NOILIAS

I. REQUIRES A MOUNTING FACILITY EQUIPPED WITH TWO 1A (] R o
914 (40-PIN) CONNECTORS MOUNTED IN A VERTICAL TS Y
PLANE NET. i T
2. RESISTOR R4 CAN BE ADJUSTED TO PROVIDE A il BI2
VARIABLE TiMING CYCLE FOR THE RELEASE OF KEY TEL SET
RELAY B (SET AT 1.5 SECONDS AT FACTORY).
TURN KNURLED WHEEL. FULL COUNTERCLOCKWISE 70 A26A KTU [P0 CONN
FOR 0.5 SECOND TIMEOUT. TURN CLOCKWISE TO (NOTE 4) a
MAKE INTERVAL LONGER. AT THE FULL CLOCKW!SE —— — > P/0O
POSI TION TEIMING MAY BE SO LONG THAT B RELAY ———->1BI2 :0&'3
MAY NOT RELEASE. ' P
/TOP . |P/0 427B (SERIES
410k C KTU
4 RH
INOTE 4) <| 826
RS!
RESISTOR. VIEWED 1. —< |838
FROM FRONT » c - i
END OF KTU Z ) ® kNOTE 3)
‘ 1 c6 ) €6
(NOTE 2) L 21 I} N A
~ AND =® Yi B2S i
S\ - )
X\ gorTom " g5 ! 8 [ Yi [ X " Y3X
3. IF DSS IS REQUIRED, SEE FIG. 8 e > > i Y3 T
TABLE: COUNTER RELAYS B> |B2a | 5 Y2 Y2 ¢ lp24| ¢ e (b
DIGIT | OPERATED AT END B oo
DIALED| OF DIAL PULSE _Y2 A ; K sz
yifv2lvalvafvs ! 4
i D | (IERVARVERN Y7 PL 3 (|e22| L3¢
2 0 8 0 "'vy2" ] A
3 oie SH2 Y3 »
4 ° ° l LR
LR . Y5 Yl 4 Y2
3 _|e LR M [ase | >4 1§ ¥4 | az6| ¢ s sl
6 eleo]|e B N 1 7N 7 T
7 ° o] e Y4 Y31 YIl
8 [J [ 1 T
9 L 3 e [ a3z [ Y5 B¢ azr | Y4 Y4 X }
o] ° B Y5 Y5 Y2
4. 440A(MD) OR 4788 KTU MAY BE USED TO PROVIDE "TOUCH- ! ) 3 3¢
TONE" DIALING IN PLACE OF 426A WITH 4278
{SERIES 4) OR C KTUS: 3 -24
OPTIONS: __) g3s | S.TTC 116 839‘ R B IB or B
. _ *—{ L}
7 TWITHOUT "TOUCH-TONE " X ’
N [WITH DIALING BYl_ 0 oena2 10
[ E [INTERRUPTED[IOV AC BUZZER 20-26v DC - LY7\ 254 [ A sHe
X * 105V 30HZ RINGER POWER - A A GRD ° -2
e | 10V AC BUZZER AUDIBLE SUPPLY BAT. | + u- B3 | &——
= SINGLE 8 BAT. 1< B
| Y | SPURT 18V AC BUZZER SIGNALS (- 817 24
x| DC BUZZER sav [+ 0 1" 8 |s oro A5 "
M ' 105V_30HZ RINGER wF o e
W | STEADY - LINE —
n{F LAMPS % TO PROVIDE INTERRUPTED RINGING A 425B KTU MUST BE USED
LASHING [
t STATION BUSY TONE IS NOT RECOMMENDED FOR USE WITH
INTERRUPTED RING WITH USING
R | STATION BUSY TONE ¥ 423A KTU SINGLE SPURT RINGING :
Fig. 5—Condensed Functional Schematic of 407B KTU (MD) (Dial Intercom, 10-Code
Selector Circuit) (Sheet 1 of 2)
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* - L - - . . ~
P70 4254 (MD) OR B KTU WHEN PROVIDED CONN /0 CONN B P/O 4078 KTU
J J B
L BY! > | B34 | >— B34 Is
B8 LK
-24 _)(_| I_ TO 423A OR 476A —< | 830
L gy) | KTU WHEN PROVIDED Yl AT v~
[ BI9 a9 | <———-—
(. BY! BYI
[ : ~ TC TC TC
-24 } > | 837 - 837 |
B . DI Di D1
-24 —_———— > |BI6 — |gig | ¢——m
LT FROM
SH 1
L —n-——' )—) p2s | >2L! AL 828
8 LT2 ALZ AL2 Y5 +
W — 827 827 | &
' pas | >BR BR ¢ [gss | < BR
Yi4 -
LR LR _FROM [\NTERRUPTER
A38 | > SH I N LF R A +
E AS ™ ¢ B7 71— ov:
MG T T ovi
vi4 a6 | —n MOTOR LAMP Y3
< ‘ FC3 sup  sup FC3 . | g f
((——— X%
TO OTHER & v
LTI OR LT2 Yl4 : Y2
CONTACTS F
— — > |0 | Y2 €2 ¢ |20 %
I___ - " ovi
: ~ Yi4 Yl
FCi
| LT X > |80 e foo | T3 | o
orR X ROM
| T2 H s g3 | yLA ® S P A ovt SH 1
L ddlc ar e T
—-——— > la-- | —T——
® ® stan| w7 '
A32 | €
PO CONi P/O 423A OR 4764]  [P/0 CONN Y4 X
“[kTU WHEN PROVIDED (ETA 01 RO faza ¢ . Ri2g
LAMP STA | RI
< |n 13 ah—] Aup =Le STA 4 Re |26 « Y4 Y5 B
S16 X 1
TYPICAL TEL SET STAS L RS faes e YZ) +
. R
{0 INTERRUPTER| T0 OTHER | STA 6 | R6 ¢ | a2
RN ® . STATION z Y3 Y54 T X
AUD SI6 < AUDSIG| sTA 5 RS ¢
PWR SUP RINGING ‘ Aol € } x
SEQUENCE EX sTA 8 | R8 |, vya+ 1o
Yi
TA .
i_ii( A29 | ¢ ] \,( r
x
AUD SIG PWR sur; & Ys 1+
—2ay B staz| Rz | |, 1o
OB NI S WD) s
1ovt OR 18V : SS ¢ | e ] «—. 3 5
RG 105y + @ |@ LAMP PWR SUP ovt BT
Ll o [ - | W ovE ~( |84 | &——iovt =8
ov?¥

Fig. 5—Condensed Functional Schematic of 407B KTU (MD) (Dial Intercom, 10-Code
Selector Circuit) (Sheet 2 of 2)
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NOTES : SW HOOK PU KEY P/0 407C KTU (NOTES 1,2 AND TABLE) A
1. REQUIRES A MOUNTING FACILITY EQUIPPED WITH TWo e 1 Pclesl e
914A (40-PIN) CONNECTORS MOUNTED IN A VERTICAL ] 0 N N RI —_——— B o4
PLANE., NET. I T, T
2. RESISTOR R4 CAN BE ADJUSTED TO PROVIDE A - 812 B
VARIABLE TIMING CYCLE FOR THE RELEASE OF " KEY TEL SET B
RELAY B. A TIMING CYCEE OF 1.5°SEC. IS ML - J. +————<‘R7 l—-u
PROVIDED BY THE FACTORY. THE ADJUSTMENT OF 70 A5EA KTU - _
R4 1S REVERSED FROM THE 424B KTU. TURN NoOTE®) °°'R NN s 24 I}m
KNURLED WHEEL TO FULL CLOCKWISE POSITION FOR —— — > e3> P/0 R
0.5 SEC TIMEOUT. TURN COUNTERCLOCKWISE FOR — S| CoNN —W A
TIMEOUT INTERVAL LONGER THAN 1.5 SECONDS. A iﬂ
. P/O 427B (SERIES & cl -24
4}OR C KTU YO CONN 2RI10 B 148
TOP: , 4~ TERMINAL  YNOTE 4l g26 | >-2H RH B26 Lf.z. b AM—E- —24 N
END OF > < W . WA R
KTV X-—X RSt rs! Ne2 gera RO 5
RESISTOR VIEWED > |83 | >= 1 838 | &— -— ——4».—“——24
FROM FRONT T =8 Tp 3R BKCRS
cew oW : 10
oF KTU (NOTE 3) 1 N L a8
6
S | 821 | ) y2
(NOTE 2) red B21 | €
. LANDH —=t® i 82s| ¢ A 1
—— AN N T T
X gorTow . p2s | 5.1 8 I Yl X Y3x
3. IF DSS IS REQUIRED, SEE FIG.8 =X o : ——'LL 3%
TABLE: COUNTER RELAYS d——— |B24 | >-12 Y2_(|o2e| — g
DIGIT | OPERATED AT €ND 8 A YIX
DIALED | OF DIAL PULSE en , Y2
YiJva[v3[valvs ' 4
1 . ) [B22| >3 L 2 {
> o ca' > o — [B22 ] € IYZ
3 e .| sz Y3 B TA
4 D D) 1 1
- LR LR, Y5 Yi4 Y2
[ ]
2 . : : 'é}-—-)(—-)é-—-) aze | X2 . 14 ¢ Jase| « —¢ S
7 ° 'S0 Y4 y Y3+ YI‘
8 [ ® b_[ll [ T
9 ® 0 Y5 Y5 Y4 1
o . - 3> (437 | ~ laar] € T va X oo T
B - |ys 1 Y5 +Y2
4. 440AMD) OR 4788 KTU MAY BE USED TO PROVIDE “TOUCH- o——{" - 3
TONE" DIALING IN PLACE OF 426A WITH 4278 8
{SERIES 4) OR C KTUS. . > 24
: 8 B
OPTIONS : —_— —— => | B39 P T8 ¢ |es R—-——-)(—ll
Z [ WITHOUT "TOUCH-TONE" N K I ”
N | WITH DIALING B 10 sna T0
— SH2
[E |INTERRUPTED[IOV AC BUZZER 20-26v DC a A BAT. L, 2
X * 105V 30HZ RINGER POWER A R hd B -24
[6 | cneLe  OV.AC BUZZER AUDIBLE SuPPLY BAT. | + u} 83 | ¢ i A
18V AC R . 8 BAT. B
| J SPURT 8 BUZZE SIGNALS 8 -y p17| & —24
k] + DC BUZZER BT | 4 g -5 |8 SRO P "
M 105V _30HZ RINGER ; B il 8
w | STEADY LINE
W | FLASHING LAMPS % TO PROVIDE INTERRUPTED RINGING A 425B KTU MUST BE USED.
* STATION BUSY TONE S NOT RECOMMENDED FOR USE WITH
INTERRUPTED RING WITH ¥
R | STATION BUSY TONE a25h Ky SINGLE SPURT RINGING
Fig. 6—Condensed Functional Schematic of 407C KTU (Dial Intercom, 10-Code Selec-
tor Circuit) (Sheet 1 of 2)
P —
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ov?

P70 425A (MD) OR B KTU WHEN PROVIDED /0 CONN oo
L BY! > B34 \f’ J,
& LK
24 —)(—| '— TO 423A OR 476A | LK o
L gyl | KTU WHEN PROVIDED Byt
1 —> |e19 | > <
s Lx BYI BY rc rc,
-24 ——- 837 | D
° w2 o
-2 —_—————> B | >
LTI
.
LT2
- — —0_.._.‘]-___9 ger | yAL2 AL2 ,
B3s | > BR BR
Y4 asg| >R | LR FROM [i\nTERRUPTER
ST SH I LF
as | >— ™ V3
L ]
MG 1 1
Y4 ag | >—1» MOTOR  LAMP
(— — ¢ 3 | g1 | pECE2 SUP  SUP FC3
TO OTHER [ ? >
LTI OR LT2 Yia
CONTACTS v N JFc2 o2
- > (se0| >
r— — e v}
S~ Y4
' LT' X A, 80 ,LFCI FCl
l %2 ] + > |e31 | pLA ® L.LA
L LT2 [ > > <
- — |a-- | —v+—— U
® ® stan| r7
PO P/0 423A OR 476A connl U
0
KTU WHEN PROVIDED _ :
LANP : STA 1 RI
gyi BL e : Eq . :
—— i > AUD =L STA 4 R4
I l b s
- TYPICAL TEL SET STA 3 R3
) mrsmun‘Eﬂ 10 otver | STA 6] Re
AUD SI6 3¢ RN ,® sTation] —— 1<
P -~ AUDSIG| STA § RS
P RINGING : ST 53 RS,
SEQUENCE @ STA 8 n&
STA 9 R9
~
AUD SIG PWR SUP
-2av 2 GE)) sta 2| nz
ENPZO X <
tov: oR 18V ss
Re 105v: ——__@_T@) LAMP PWR SUP ovt
=i = 16 d——n  1ov* lovt

B34
B30
BI9

B37

Bl6

828

B35

B7

820

BO

B31

A32

A4
A28
A26

A2t

A30

A29

A23
Bi4

B4

B P/O 407C KTU
8
IR R
¢ A ey
«—T¢
DI
¢ FROM
SH1
Y5 4
¢
¢ BR
-~
R
¢ >+ ovi
lov

%
ov
SE
wovt
:I:YI
FROM
R ovt SH 1
B . | 04
: Y4 X w23
< T 9
. Yv4 YE{ X B X
N\ N '
¢ A <+
Y2 |-——5¢«—R
v3x Y5+ T S
pa 1 3. N
T < 7%
Y41 1o
Y SH |
& l [V
< T x
ys T °
& ] N
< T ray
— LETY
B
&—— ovi

Fig. 6—Condensed Functional Schematic of 407C KTU (Dial Intercom, 10-Code Selec-
tor Circuit) (Sheet 2 of 2)
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NOTES:

2.

L

REQUIRES A MOUNTING FACILITY EQUIPPED
WITH AN 1B-,20-, OR 40-PIN CONNECTOR.
WHEN_ INTERCOMMUNICATING SYSTEM (S
EQUIPPED WITH THE "TOUCH-TONE"™ ADAPTER
(440A[MD] OR 4768B OR 426A WITH 4278 [SERIES
4] OR C KTUS} PROVIDE A 400J DIODE FOR EACH
420A KTU INSTALLED.

MAX IMUM STATION .CONDUCTOR LOOP IS 500
OHMS. OFF-PREMISE (LONG LINE) TELEPHONE
SET MAY BE EQUIPPED WITH A "TOUCH-TONE" DIAL

PROVIDED THE INTERCOMMUNICATING SYSTEM 1S
SO EQUIPPED. - .
ANY DIGIT MAY BE ASSIGNED TO
OFF-PREMISE (LONG LINE) STATION.

P/O CONN 420A KTU (NOTE 1)
OFF- -
PREMISE R R
TEL SET —| 5] R :
WITH
BRIDGED RINGER T * A RI
(NOTE 3) ~24 e—\\—
lo5v = A R2 c N
P/O 407-OR 424-TYPE] P/0 =
R2 CONN TTG ém
A T <] 2| & R, I P
24 To < < LI CRI o~
T 426A OR >I( TTG
N N —
> | 82|17 440A(MD) T i p
OR 4788 RG~ |
KTU WHEN ——— — —24
PROVIDED
A — RVI
RI 1 T 1g CR2
i | 14] €
R R
> |B13 > — | g
R TT6 4004 TT6
—_ B39 | P> <]t
B t ¢ '
=) - (NOTE 2)
Y RO N
""-:::21:3(—"') )”"“"'
- Y . RS
* RO-X9
- RXO (NOTE
_.__3:_)(__> L | @
Y
-—- Y RX9
) —/
—_— 16
A GRD
" <| 3
A BAT
20-26v |~ 18 -
POWER oc |4 B GRD (|is ¢ |||B CR7 ®
SUPPLY B BAT e P
- | - —a B
\+ 1o5v ¥ 24
1osv 10| €—iosvt R
RG Re 8| ¢ il
i
RG —

Fig. 7—Con§ensed Functional Schematic of 420A KTU (Long Line Circuit)

OPTIONS:

M 105Vt

" l18ve USED TO OPERATE AUD SiG Ol
INTERCOM SYSTEM -

K| -24v DC

o~ o~
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NOTES: P/0 421A KTU (NOTES
1. REQUIRES A MOUNTING FACILITY EQUIPPED WITH A 40-PIN. CONNECTOR. (NOTE 2) CONN | AND 2)
2. PROVIDE A SEPARATE 421A KTU AND SIGNAL KEY FOR EACH STATION CODE TO BE SELECTED. 5 SIGNAL KEY T
3. SELECT CODE AND CONNECT LEADS FOR SELECTED CODE AS SHOWN IN VERT[CAL COLUMN. i NV ¢l
4. IF MORE THAN ONE 421A KTU IS USED FOR DSS, CONNECT AS SHOWN BELOW: ! 78 o

e (NOTE 4) TO POWER SUPPLY BBAT-1 <17 ]¢
P/O 440A(MD) 7 7 y
OR 4788 OR 4278 ®® L 8 GRD |37 | ¢
(SERIES 4) OR P/0
C XTU CONN B GRD |36 | ¢
B GRD P P
® VITH "TOUCH-TONE® B GRD , <[39 €
- B GRD'
(@ VITHOUT “TOUCH-TONE" BT <{12 |€
P/0 407~ OR 424-TYPE P/0 CONN B _GRD P L
A AND B —[35 | €
I c2 RIO T
\_RH RH n
'-—IH—'\M:——) 826 | D= |23 | ¢
CONNECT LEADS WITH ® FOR DESIRED STATION CODE (NOTE 3)
1|2|3|a|s|e|7]|8]f9]|0]|xi|x2|x3|xa|xs|xe]|x7|xe]|xe]x0
i ‘ Y1
B25 | >- * ° * - ® 4
Y2 \ T
B24 | > . . * e ° * - —< |16 | &¢—
Y3 Y3
B22 | > ® * * L 2 ® *
T
Y4 Y4
A36 | >- oo oo 1e *--oo1-o1-o < |25 | éH——
Y5 s V
¢{} > A37 | > ananad 28 Sr ool 0ote A |22 [&6——
XY5 )
PO | LT2 % L2 *
424A A39 | > o-o+-0+0-00le010te <] 27| ¢ > T
TR 4
ce G
T__H_ > 82t | > <| 26| ¢
i |1
= | % USE WITH 424-TYPE KTU ONLY

::’47‘;?32‘2;75 P/O 8 @ [er0 IsT P/0 28D P/O LAST P/O P/0 407- OR
(SERIES 4) OR CONN CONN 421A KTU CONN 421A KTU CONN 421A KTU CONN 424- TYPE
CKTY ® T T T ce

————>|821 | >— — |37 =2 26 [ >——<| 37 [« 26| >—| 37| &> | 26| >~ | B2t [¢6————

Fig. 8—Condensed Functional Schematic of 421A KTU (Wired for DSS)
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NOTES:

{. THE 42JA KTU REQUIRES A MOUNTING FACILITY
EQUIPPED WITH A 40-PIN CONNECTOR.

2.. THE 413A KTU REQUIRES A MOUNTING FACILITY

EQUIPPED WITH AN i8-,20~,0R 40-PIN CONNECTOR.
3. PROVIDE THE 4i3A KTU ONLY WHEN ACCESS TO THE

PRESET CONFERENCE IS BY DIAL CODE OR BY DIAL
CODE AND DSS. DO NOT PROVIDE THE 4I3A KTU
WHEN ACCESS TO THE PRESET CONFERENCE 1S

LIMITED TO DSS.

REMOVE RINGER CAPACITORS FROM CIRCUIT.

MUST BE USED TO OPERATE THE AUDIBLE SIGNALS
CONNECTED TO THE DIAL INTERCOM LINE.

- 6. PROVIDE @ OPTION AS SHOWN.

c’gﬁn 421A KTU {NOTE 1) P/O
(NOTE 6) CONN
L T L
<| 9] ¢ o 259 t > |13 TO LAMP
TO 425 81 {ASSOCIATED
TYPE KTU | | T L [wiTH DIAL
SELECTED 14 |- € 1 —> {121 > INTERCOM)
STATIONS L AT
WHEN THIS CIRCUIT 1S PROVIDED, RINGING VOLTAGE (105V ) L LEAD T SELECTED
L L
< |20 { = > {35 STATION
X
8| €
6] €
T0
4258 KTU |
L LEAD OF CODE 23] ¢
ASSIGNED TO {NOTE 6)
PRESET CONFERENCE [—‘® .
P/0 407-OR 424-TYPE| TO
KTU DSS SIGNAL KEY {NOTE 3) T
{(SHOWN IN FIG. 8) 21 ] ¢ 8 T | 5 {36
ASSIGNED TO — T 2 7
A . PRESET CONF T8I
% 0 CODE
8 B CONN
! > > [ B34 2 DY PPY P2
B BAT
< }i7 | € jl l——) i
POWER SUPPLY
20‘255V32$ = < |2 P/O 413A KTU P/O
: R (NOTE 2 AND 5) 1Al MATRIX BLK
. B GRD
B 1} 13] €
RG I} B¢ |a] ¢ - RI
T0
q » . | RI | RINGER AT
o SELECTED
(NOTE 3) cl STATION
407-0R 424-TYPE KTU R R Ri
SELECTED R LEAD —— >—+— | 9 | ¢—E—vwA— j | NOTE S
OF CODE ASSIGNED R 4 —
TO PRESET CONF
[ N
CR2
P/O i<
CONN L

Fig. 9—Condensed Functional Schematic of 421A KTU (Wired for Preset Conference)
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NOTES: = -

I. REQUIRES A MOUNTING FACILITY P/0 423A OR a76A | | P/OCONN | P/0 CONN 4228 KTU (NOTES 1 AND 2)
EQUIPPED WITH A 40-PIN KTU 8| >— £ <[ 14| € A
CONNECTOR. B Yi Y2 Y4 Y5

. BL(9 OR X

2. PROVIDE A SEPARATE 4228 KTU 24 i (o 2) < |29 | € |' f = o

FOR UNITS GROUP (1-0, SINGLE BL : X X X -+
e N

DIGIT NOS.) AND FOR THE TENS BL(8 OR X8) <|30le

GROUP (X1-XO, TWO-DIGIT NOS.) KEY TEL SET BL(0 R X0) | S )

3. PROVIDE AND INSTALL A Ks-i5724,L1 | V < |34 | € > Y4
DIODE IN THE TELEPHONE SET. META To BL(7 OR X7) P  YS y2 F
FOR CONNECTION, USE THE ~ ~ N .

HOOK 4
STATION BUSY OPTION AS SHOWN 9;:32 BL{4 0 x4) — 26 | & 5
IN THE CONNECTION SECTION OF (NoTE 3) : BL(S OR X5) ., ) VANV VA
THE TEL SET USED. T0 | EL “BL(6 OR X6) — |20 ~1L T

4. CONNECT TOJ GROUND IF 407-TYPE KTu| ©ICKUP —T¢ SET < |21 | ¢
IS PROVIDED. CONNECT TO LTI IF KEYS E'EAD BL(3 OR X3) < o5 |
ASSOCIATED WITH UNITS GROUP OR BL(I OR XI) > ~
TO LT2 IF ASSOCIATED WITH TENS <|28|¢& *— Y2
GROUP. BL(2 OR X2) <|23l¢ \e B

5. REMOVE STRAP AND INSTALL 44lJ DIODE, L < € ¢
PROCURE DIODE LOCALLY. CONNE I ) Yi

AS <|'6|€
ReQo | 2 <| 19| €&
FOR : CRE - (NOTE 6)
PICTURE PHONE
9 |eto0896 93 dadidsoz]a
.
b G
P/0 407-0OR P/0 CONN | r 8 -
24
424-TYPE "6 | U
KTU 5 | B3s. BR. CRS
Yi
N
| PaY
Yl X YI
825 | M / 4 CRJ |
<[8 € < T G
<
=3 Y2
NZ.
N\
Y2 Y2
[ S 2 22 | & CE'Z l 0 4
T B24 < < L T G r
=B Y4
NZ.
N\
24 | Y& Y4
2 . va CR3 X
436 | > |27 ¢ » ! p
B 7 ™ N T | G
s Y5
] 3¢~
B N\
S e CR4 x 13
\ YS . < 2 al ! rL NG
A37 | > = 0 |< >t 1 G —U
-I,TRl} 5| 435 |3 LTI1 LTI OR LT
B X 5| A39 | > L12 LT2 < |35 | LT {}
TX ~ NI J J (NOTE 4}
N | B — g X LT
= B A - 7 &
<, N | <
< :
1,8
POWER SUPPLY
goéfs voC - B BAT. B BAT. | <|17] €

Fig. 10— Condensed Functional Schematic of 422B KTU (Station Busy Selector Circvit)
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P/0 INTERRUPTER ® F/0 CONN BY! 423A KTU (NOTE 1)
! N ATl o] ¢ | NE
I ~ 1
SEQUE
NOTES: , ‘ ‘ RINGING SEQUENCE ® BLX o1
!+ REQUIRES A MOUNTING FACILITY EQUIPPED WITH A f o BT! 19 | ¢ o ]
20- OR 40-PIN CONNECTOR. BUSY TONE SEQUENCE
2. WHEN ADDING DIAL TONE (T OPTION) TO A SYSTEM  I05v+ ® RN 4
EQUIPPED FOR "TOUCH-TONE" (440A [MD] OR 478B OR-. 18v+ 3¢ ni¢ _
426A WITH 4278 [SERIES 4] OR C KTUS) A 400J DIODE. IOV + RINGING SEQUENCE B GRD 15 | «—f . 7
MUST BE INSERTED BETWEEN THE "RH" AND "LK" LEADS - 10 Bear |, B o4 1Bv: —°
ON THE 407- OR 424-TYPE KTU. REWIRE AS FOLLOWS: PWR 18Vt 24 813 ®®
P/O 407-OR | P/0 SUP '+ 1| &— 8Vt i 8
[ 4788 or CONN CONN 407- 424-TYPE ! CONN losvt 10 osv+ '0VI —°
REMOVE . KTU — < ¥
440A(MD) oR SS SS 6
STRAP —_— Bla| > 13 3¢
OR 4278 . 424-TYPE . 7o} ,
(SERIES 4) RH RH KTU R B BL BY! 2 -
—3| 826 | > - {|B26| € L
OR CKTU v ) B J J
I f I-9-¢ B34 16 1
LK ¢l e30 | ¢e— R & 7 9
(NOTE 2)
3. TURN KNURLED WHEEL TO FULL CLOCKWISE POSITION K / K oX ©
FOR MINIMUM DIAL TONE VOLUME AND TO FULL >+ [830] —<|af ¢ = U_
COUNTERCLOCKWISE POSITION FOR MAXIMUM DIAL A ) = _L____
TONE VOLUME. XB BYI l'
1] N N BYI . ) ;
W Cw - L > [BI9 9|« - U
FRONT EN () : u_ R T T cR!
NT END [mTERMINAL END B12 12} €— CR2
0F KTU OF KTU A : B r
-24—9 |
—b — —_
OPTIONS: § , A o4 'T—
R | STATION BUSY TONE WiTH - “
%.| INTERRUPTED AUDIBLE SIGNAL BL
S [ AUDIBLE RINGBACK Y4 Y5 BL BL
| 7< > | 14 8
T |DIAL TONE X £+
#-FACTORY PROVIDED X—v4 ——E\_'R* IV‘WTWH'
! 4 P/O
P/O 422BKTU | CONN (NOTE 3)
Fig. 11—Condensed Functional Schematic of 423A KTU (Dial Tone, Busy Tone, and Audible Ringbcick Tone)
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tures as the 407C KTU but have a capacity of 19 sta-
tion codes. These KTUs provide the following:

e Rotary dial selection

e Nineteen dial codes (nine single digit and ten
2-digit).

Note: The first digit of a 2-digit code is not
available as a station code.

A 424A (MD), B (MD), or C KTU can
be used in a 1A2 KTS, but a 424A
KTU (MD) is not to be used in place
of a 424B (MD) or C KTU in the 7A
or 14A Communication System. Of
the 424-type KTUs, only the 424C
KTU can be used with the 21A
System. The 424C KTU provides a
number of circuit improvements
over the 424A KTU (MD) and 424B
KTU (MD), such as greater toler-
ance to rapid TOUCH-TONE dialing
and elimination of speaker clicks in
COM KEY installations. Replace
earlier 424-type KTUs with a 424C
KTU only when customer com-
plaints warrant.

H. 425A (MD) and 425B KTUs (Flashing Lamp Circuit)

2.10 The 425-type KTUs (Fig. 13) are 8-inch,

80-contact units that provide the control cir-
cuits for flashing lamps for up to 19 station codes in
the dial selective intercom circuit. These KTUs pro-
vide the following operating features:

e Incoming call flashing lamp signal to called
station

o Busy lamp signals to all other stations
e Optional interrupted ringing

e Detects when called station answers; stops
interrupted ringing and flashing lamp signal.

.  426A KTU (Amplifier, Band Separation, and Limiter
Cirevit)

2.11 The 426A KTU (Fig. 14) is an 8-inch,
80-contact unit comprising half of the
TOUCH-TONE adapter circuit. It is used in conjunc-

ISS 5, SECTION 518-215-402

tion with a 427-type KTU for TOUCH-TONE dial sta-
tion selection in the 1A2 KTS dial selective
intercommunicating circuit. The 426A amplifies and
separates TOUCH-TONE signals into high and low
frequencies for use as inputs for the 427-type KTUs.
It also provides protection against false operation
caused by speech or noise frequency components.

J. 4278 (Series 4) and 427C KTUs (Frequency Recogni-

tion and Translation Circuit)

2.12 The 427B (Series 4) and 427C KTUs (Fig. 14)

are 8-inch, 80-contact units comprising the
second half of the TOUCH-TONE adapter circuit.
These KTUs receive separated TOUCH-TONE fre-
quencies from the 426 A KTU and translate them into
relay operations. The relay operations, in turn, ener-
gize relays in the basic selector circuit to signal the
selected station.

K. 440A KTU (MD) (TOUCH-TONE Adapter Circuit)

2.13 The 440A KTU (MD) (Fig. 15) is an 8-inch,

80-contact unit consisting of two printed cir-
cuit boards permanently fastened together and re-
quiring a single upper and lower connector. The
circuitry and function are the same as that of the
426A and 427C KTUs, but are not electrically inter-
changeable in some mounting arrangements since
the 426A and 427C KTUs each require an upper and
lower connector. The 440A KTU (MD) is replaced by
the 478B KTU.

L. 444-Type KTU (Selector Extender Circuit)

2.14 The 444-type KTU (Fig. 16) is an 8-inch,

80-contact unit which expands the 19 codes of
the 424-type KTU (19-code selector circuit) to a total
of 37 codes. The 444B KTU is the same as the 444A
except two option plugs have been added which have
application only in the 21A Communication System.
In other systems, the 444B KTU should be used as
supplied from the factory, ie, with the option plugs in
positions 2-3 and 5-6. When using the 444-type KTU,
two more transfer digits are factory assigned and
these digits may not be used as station codes. Digits
2 and 3 are used as the second and third transfer dig-
its.

M. 454-Type KTU (3-Path Intercom Access Circvit)

2.15 The 454-type KTU (Fig. 17) is an 8-inch unit
that contains three separate intercom paths.

Page 15
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NOTES: KEY_TEL "
. REQUIRES A MOUNTING FACILITY EQUIPPED WITH TWO 914A (40-PIN) SET SW PU P10 424_TYPE(:ETEU LZE;EZI:R:NSN%:I:EL) conTRoL ckm
CONNECTORS MOUNTED IN A VERTICAL PLANE. %"K KEY R
2. ANY SELECTED R LEAD (R1-RO) MAY BE ASSIGNED AS THE INITIAL e € BI3
DIGIT OF A 2-DIGIT CODE. THE R LEAD SO ASSIGNED MAY NOT BE ver.| ) T
USED FOR A STATION CODE. s 812 A
3. RESISTOR R4 CAN BE ADJUSTED TO VARY THE RELEASE TIME OF — M s
RELAY B (FACTORY SET AT 1.5 SECONDS ON ALL CODES) AS 576 — "”——-24
. P/O 426A KTU CONN 4
FOLLOWS : i, 0 |
424A AND 424B~TURN KNURLED WHEEL FULL COUNTERCLOCKWISE —_——— ] B3| >— P/0 B
(cCw) FOR 0.5 SECOND TIMEOUT. TURN CLOCKWISE (Cw) FOR — —— 2 | D CO;JN R4 g +_‘D~_—_a_24
INTERVAL LONGER THAN 1.5 SECONDS. AT FULL CW POSITION CYCLE 570 4275 (SemEs AND —Wh—-24
MAY BE VERY LONG AND B RELAY MAY NOT RELEASE. @IOR € KTU P/O B NOTE 3) ¢ 18 .24
424C-ADJUSTMENT OF R4 IS REVERSED ON 424C FROM 424A/B. TURN (NOTE 6) CONN RH §  ALma 1 R
WHEEL FULL CW FOR 0.5 SECOND TIMEOUT. TURN CCW FOR TIMING — — B26 B26 - B
LONGER THAN. 1.5 SECONDS. X-= RS1 Rs| £62 W — -24
L4 > | 838 — < | B838] ¢—— Rl RIS rz- B
TOP 4 Lt ® L RS2 0 | Ao = al
TERMINAL ™) Yo
END OF KTU B8 T Rz 3 J_.@ SH
® TH—E<¢ |ass <A = Hls
> | B2 | >=2 £6¢ [s2 € -
VIEW FROM FRONT Law H \® e s ‘°,‘ Y3
cew _cw END OF KTU ~ \ (NOTES)I A 4 Tk
Ll =3¢ [p2s | > X . iﬂ t XY'
Y3 L
(NOTE 3) —3¢ S | a2a | >Y2 Y2 lg24) ¢ : : o
v2r A . 7 Y2 SH 2
BOTTOM 4 T Yi 7} Ve
"4. CONNECT LTI TO 4228 KTU ASSOCIATED WITH UNITS GROUP AND I—>—¢— |s22 \ Y3 ¥3¢ |a2z| «— 1 ye &5 E
COMNECT LT2 TO 4228 KTU ASSOCIATED WITH TENS GROUP. To sH 2 N Yoo L A
5. IF DSS 5 REQUIRED, SEE FIG. 8. ‘Y3
6. 440A(MD) OR 4788 KTU MAY BE USED TO PROVIDE TOUCH DIALING S LR -
IN PLACE OF 426A WITH 427B (SERIES 4) OR C KTUS. 4 Ya Y|5 . Y3 T Yl2 @
66— | A36 A36| € —>X i Yl' =1
OPTIONS: 1.&[’ e I T
N\
) 5 4
z | withour *YOUCH-TONE™ M—X—> | az7 | D2 8 ¢ |asr| ¢ Y4 va4 % f
N | WiTH DIALING Y5 1 Y2 ':‘I:
] l } - ~ TR | TRi
| E | INTERRUPTED | OV AC BUZZER AUDIBLE _ Y5
x |* 105V 30 HZ RINGER | SIGNALS T
R | INTERRUPTED RING WiTH USING 8
STATION BUSY TONE X 423A KTV o,
m
[ RI8 |
|G | SINGLE 10V AC BUZZER WIRING DIFFERENCES e 10 T |ae] ¢ A —_— -24
J 18V AC BUZZER 3
F— SPURT @® 424a ONLY (NOTE 2) o
Ak DC BUZZER 4248 ONLY .
" 105V 30 HZ RINGER B
g5v 3 © 424c onLY
W | STEADY LINE
v | FLASHING LAMPS

% TO PROVIDE INTERRUPTED RINGING A 4258 KTU MUST BE USED.
t STATION BUSY TONE |S NOT RECOMMENDED FOR USE WiTH SINGLE
SPURT RINGING.

Fig. 12—Condensed Functional Schematic of 424-Type KTU (Dial Intercom, 19-Code Selector Circuit) (Sheet 1 of 3)
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TABLE
DIGIT CO:rN‘::il; RELAYS OPERATED
DIALED OF DIAL PULSE
vi|v2|y3|va|ys|TRITRI
i ®
2 [
3 eole
4 ® [ ]
5 [ ] o|e®
6 ojeo|e
7 [J e e
8 L °
9 [ [
0 [ ®
X1 [ ol e
X2 [ o e
X3 ®|e el e
X4 (4 [ el e
X5 [] |e|leje|e@
X6 ole|o (0|0
X7 ] el®l el o
X8 [ ] ®|leo|e
Xe [ olele
X0 . olele
TYPICAL
TEL SET
LAMP

o, )

o~ ——
, . TN ’\:
P/O 423A OR  BY| 0 TO CKTS REQUIRING TTG LEAD
476A KTU 0 LK
—> | 14
X )
L—> | 16| D)
-248 d
> o> 176 ] )
<Is39] ¢
LK < 1A
P/0 425A(MD) OR B KTU < |B30 | 6—FT>6—9-vB
BYI B
s L S |a3a| > J¢ le3a] ¢ 3¢
-24 L an p {:]
I 8l
X——%—> a9 | > < |B1o] € >X—
s LXBYI BYlg - R
-24 } ¥ A > 837 > TC ¢ esr| —1C
.. B DI DI D1
24 —— ————BIE| ) < | e | « FROM
L T2 T2 e |
> |A3e | > < |Aa3e] €
5 LTI LTI LTI
—> | A35 * (|a3s | &———
LTI ’ T0 4228 [LYI] ~
< ALl KTU(NOTE 4)| LT2 | AL |
—> |828] > - |B28] & !
‘ LT2 < LR LR FROM '
> | a38| >
SH | Y5
AL2 AL2 - T
LT3 > [827| > (fp2rf6—x%q -
BR BR BR FROM
T4 D dialie : Nkl b o
L : P/0 INTERRUPTER .
Yi4 ST 3 R
o | C > <|o7 | —T4—10vs
MG
M6 ] ov+
el via 2> woron Lawp A
LTi-LT4 Fe3 SUPPLY SUPPLY Fc3 TY3
CONTACTS | — —} > | Bi N <l B | ¢ N
T ? 7 —C i K
r— == ov +
| YM, Fc2 Fc2 TY2
- > |s20] > {820 ] ¢
I _— v+
|~ nak v
FCI FCH R
o | > o "®
L
| X LTI~-LT4 LA ® b\' AQGB)
1 > | 831 | > {|831] ¢ V3 1ovE
L_ 3 e 5 f ;
P N
CONN ) ® 7~
P/O
CONN P/O 424-TYPE KTU
AQD (LAMP CONTROL CKT)
B {NOTE | AND TABLE)

Fig. 12—Condensed Functional Schematic of 424-Type KTU (Dial Intercom, 19-Code Selector Circuit): (Sheet 2 of 3)
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P/0 423A OR 476A KTU P/0

BYI

>+ [ 13 >
S| >

BL CONN

AUD SIG _
PWR SUP

o 1®
INTERRUPTER| o
N <
RINGING
SEQUENCE

: P/O 424-TYPE KTU
c'c,)/r?N { RINGING CONTROL AND BATTERY FEED)
TYPICAL TEL SET A AND {NOTE | AND TABLE)
B
B [ aup STA 7 LLIY N
sl6 1.
_ STA X7 RXT ¢ | a33] ¢ scl TRi
STA XO RXO {4
hY 6
= Re TRI X Yax
STA © RO [ pzqf ¢ } { ) 24
. STA XI L. D% [
TRI %k XB
A R}
STA | ¢ |ace] < —
STA X4 LT [ gR"’
TR X Y41 Y5 X
STA 4 R | 0| < % b M) y b, Tl
STA X3 RX3 ,
Nl Il ()
STA 3 R3 TR x
10 {{a2s5]| & }
oTHER | STA X6 RX6 | o | ¢ 3
STATION TR Y2
AUD SIG | STA 6 R6 4 4
A2l | €—— 04 From
STA X5 RXS A0 —1—SH )
TRy Y3 x Y5 XR
STA 5 RS | a20 ¢ | } < 5¢
STA X8 RXB\ ast | ¢ Y4t
. sTA s RE | a0l < T.R! X
T
STA X9 LLEDS I I
TRI % YIx
STA 9 R9
A29| é— } ; 3¢
STA X2 RX2 | a0 Y5
[ STA 2 R2 |3l e T? K }
~
® ® FROM _TD (NOTE 2) from RH Y3
H |
4@. " ©® s ss 814 SH | -
7
l@ POWER SUPPLY B l
+ . =
@ gV Iovt L'OV‘ B4 | & oV +
8 8
L 105Vt IBBAT/ 817 | ¢——— 24
RG M——{hRG +24 st} B BORO¢ | a5 &——ns
A ABAT | oia %—l 24
t——i LG PRI ASRD | B3 | «———n A-
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Path selection is based on operation of an associated
intercom button on the key teq)ephone sets. The
454-type KTU also provides dial tone, seizes the code
selector, and provides flashing lamp signal during
selection and steady lamp during busy mode.

N. 460-Type KTU (2-Path Intercom Access Circuit)

2.16 The 460-type KTU (Fig. 18) is an 8-inch unit

that contains two separate intercom paths.
Path selection is based on operation of the associated
intercom button on the key telephone sets. The unit
also provides dial tone, seizes the selector, and pro-
vides a flashing lamp signal during selection and a
steady lamp during the busy mode. Control circuitry
permits only one intercom path to seize the selector
at a time.

O. 476A KTU (Dial Tone, Busy Tone, and Audible
Ringback Tone Circuit)

2.17 The 476A KTU (Fig. 19) is a 4-inch, 20-contact

unit that provides a variable rate
multivibrator to produce dial tone, station busy tone,
or audible ringback tone for the dial selective inter-
com line circuit in modular panel installations. To
provide busy tone and audible ringback tone, the
multivibrator is controlled by the RN and lamp flash
leads. For all tone signals, the output of the
multivibrator is returned to the originating station
over the tip side of the intercom line.

2.18 The 476A KTU provides the following fea-
tures:

o Eliminates externally wired interrupter or
relay

e Uses existing RN and LF leads for control.

The 476A KTU should be used in
modular panel installations only.

P. 478B KTU (TOUCH-TONE Adapter Circuit)

2.19 The 478B KTU (Fig. 20) is an 8-inch,

80-contact solid state unit which provides the
same functions as the 440A KTU (MD). It will work
with all 407- and 424-type selector circuits. The 478B
KTU requires both A and B grounds; provisions are
made by means of either a wiring kit or an option

ISS 5, SECTION 518-215-402

plug for installing the necessary grounds when they
are not present in the mounting arrangement. The
478B KTU is directly interchangeable with the 440A
KTU (MD) when the connectors have A and B
grounds.

Q. 494A KTU (TOUCH-TONE Selector Circuit)

220 The 494A KTU (Fig. 21) provides basic

TOUCH-TONE intercom features in a single
8-inch, 80-contact, solid-state unit. It utilizes the
same mounting slot in 1A2 key service units and pan-
els as 407- and 424-type KTUs, or the 702B panel only
in COM KEY 2152. The 494A KTU provides:

e TOUCH-TONE dial selection of up to 19 sta-
tion codes, including 0, 2 through 9, and 10
through 19.

e Single-spurt signaling using 10-volts ac buzz-
ers or —24 volts dc signaling devices. Signal-
ing duration is nonadjustable and preset at
nominal 1.5 seconds duration.

e PIntercom dial tone.4
e Control for intercom line busy lamps.

e Capability for expansion to 37 codes, 55 codes,
and multipath intercom (COM KEY and
626A modular panel) arrangements with the
444-, 454-, and 460-type KTUs.

Deluxe intercom features, including
flashing lamps at called stations,
audible ringback and busy tone, can-
not be provided.

2.21 Lead connections are the same as for the 424C
KTU except that an additional pair of tip and
ring contacts are available for use in COM KEY 2152,

2.22 Theinitial digit 1is always treated as the first
digit of a 2-digit code; therefore, no strapping
of a transfer digit is required for basic 19-code selec-
tor operation. Digits 2, 8, 4, and/or 5 may be used as
transfer digits when operation is extended to 87 or 55
codes using the 444-type KTU (selector extender).

Note: Once selected, the first digit of a
2-digit code is not available as a single-digit sta-
tion code.

2.23 Screw switches S1 and S2 must be in the open
position to disconnect the internal battery
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NOTES:

. REQUIRES A MOUNTING FACILITY EQUIPPED WITH TWO 914A (40-PIN)
CONNECTORS MOUNTED IN A VERTICAL PLANE.

2. THE 425A (MD) AND B KTUS ARE THE ONLY KTUS TO PROVIOE
INTERRUPTER START CONTROL FOR ALL FUNCTIONS OF THE (A2 DIAL
{NTERCOMMUN | CATING SYSTEM.

OPTIONS:
X INTERRUPTED - 105V AC RINGER
| V| FLASHING |USING 424-TYPE KTU
H LAMPS USING 407-TYPE KTU
INTERRUPTED| .
R | RING WITH ] USING 423A KTU
STATION
BUSY TONE
TABLE:
RELAYS OPERATED AT END
STA OF PULSE TRAIN
LAMP 1407 OR 424 425A OR B
LEAD* [\ Ty Ty [va]vs| Tl T2 |LTa|LTe]via
LI D ®
L2 |e °
L3 oo [ °
L4 ® [ [ °
Ls |e oo ° ® | sortvee
L6 ool [ o ‘
L7 ° oo D) 0
8 |e ° °
L9 ° ® °
Lo ° [ °
LXI D [
LX2 |e °
LX3 o0 3 [
LX4 ° ) ° D
LXS |[® oo ole 424-TYPE
LX6 olele oo
LX7 D) ole ole
LX8 |® ° Te
LX9 [ ° °
LXO [ ° [

% NUMBER DESIGNATES STATION ASSIGNMENT.
X IS FIRST DIGIT OF TWO-DIGIT CODE,

WHICH CAN BE ANY DIGIT 1-0. DIGIT SO

ASSIGNED, CANNOT BE A SINGLE DIGIT

STATION CODE.

Fig. 13—Condensed Functional Schematic of 425A (MD) and 425B KTUs (Flashing

Lamp Circvit) (Sheet 1 of 2)
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Fig. 13—Condensed Functional Schematic of 425A (MD) and 425B KTUs (Flashing
Lamp Circuit) (Sheet 2 of 2)
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Free

Li LI

) 4%.(’;?(;% R e 426A KTU (NOTE 1)
R B . R o
>|Bi3 | > * — 813
7 rd A Y
l R P/O T ’T _l
RI A —24 P/0 TO ALL COANN
- CONN . | assoc AND. T | || |
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) B R 3 | g3 | STTG] INOTE 5) 27| BN '
rd - .
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. ——e B e R22 CRI
A9 | >——> — wiH FrRea T 828 > <|B28 | € A —y
T (NOTE 3) B TRANSLATOR A RV2 76 R243 d
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238 | > 1&—-24
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| ’ 3 H [ear A
| ) -,
, ——— -24
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Y5 ' Lz AV e \7:‘12 L P
! La " +_ -24 % CONNECT AS REQUIRED WHEN THE
. L4 L4 ' IITH KEY (XY) OR 12TH KEY (PP) IS USED.
* — |BI9 | €% s _ _t___ _
-+ HI ) —_—
Y4 - { POWER SUPPLY
Ya Y4 4
[ - A36 | > { |A36 | &4 L3 —+Hi A
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Fig. 14—Condensed Functional Schematic of 426A KTU (Amplifier, Band Separation, and Limiter Clrcun) and 427B (Series 4) or 427C KTU

(Frequency Recognition and Transalation Circuit) (Sheet 1 of 2)

TOVrS1E-819 NOILDAS



€2 oBny

— . v o~
DIGIT DIALED + i 2 3 4 5 6 7 8 9 0
:_';g: :E”:E;AO:ED 1209 1336 1477 1209 1336 1477 1209 1336 1447 1336

0 0 770 852 852 852 941

ot 697 637 697 % 7 5
RELAYS OPERATED
v 4278, SERIES4| WL | W2,u | owa,ur | Wi | w2 | wWa2 | Wil | w2 | w3 | Heoe
OR 427C KTV
e INl v n | |vvays [vavars [vzvas | v | ovss | overs
woTES:

1. EACH 426A AND 4278, SERIES 4 OR 427C KTU REQUIRES TwO
914A (40-PIN) CONNECTORS MOUNTED IN A VERTICAL PLANE.

2. T WIRING MUST BE FURNISHED ON A SYSTEM EQUIPPED WITH
DIAL TONE USING A 423A KTU. DIODE IS A 400J AND MUST
BE PROVIDED LOCALLY. DIODE IS NOT REQUIRED If DIAL
TONE 1S PROVIDED BY A 4238 KTU.

3. GROUND IS PROVIDED DIRECTLY TO THE RS! LEAD WHEN THE
407-TYPE KTU ISUSED AND THROUGH A T RELAY CONTACT WHEN THE 6. IF DSS IS REQUIRED, SEE FiG. 8.
-424-TYPE KTU IS USED.

Fig. 14—Condensed Functional Schematic of 426A KTU (Amplifier, Band Separation, and Limiter Circvit) and 427B (Series 4) or 427C KTU

4. WHEN THE 4278, SERIES 4 OR 427C 1S ADDED TO AN £XISTING
SYSTEM REMOVE GROUND FROM B21 OF THE 407B KTU OR REMOVE
STRAP FROM B21 TO Al9 OF THE 424A KTU.

5. WHEN ADDING THE 426A AND 4278, SERIES 4 OR 427C KTU'S
TO AN EXISTING SYSTEM EQUIPPED WITH A 420A KTU, A
DIODE MUST BE INSTALLED IN THE TTG LEAD CONNECTING TO
THE 420A KTU. SEE FiGURE 6.

t SINGLE-DIGIT CODE OR IST OR 2ND DIGIT OF TWO-DIGIT CODE.

(Frequency Recognition and Translation Circuit) (Sheet 2 of 2)

TOP-S1T-8LS NOILDIS ‘S SSI



SECTION 518-215-402

P/0 440A KTU (NOTE 1}

1 HI
R31 i
HIGH FREQ — —— e — —
" W e [T + —
| | | CRS
| [ -24 A—+ >
| | ~ ' H2
| | 1 — — — - —
| ] 1~ Cl19 |
A CR6
| — -24 g
| | H3
| I b —
| LI

|
< LOW FREQ — 4 ——
R23Z s flLeR T —— + —"—D
CR)
+—A—-24 >
>
R24 3 ' L2
CR9 R42 ——
¢IL ‘¢VAV - = T -
R46 s A, L2
p——AAN— SR44 - o
RTI A f L3
—=-24 — o —— ,_G
—a— Y
CR8 < CR
s JUN S res +_A -24 "
’_‘@_ L4
R47
— —e R
CRIO R43
# AV‘VAf
RVI T T RV2 R22 T
DIGIT DIALED * 1 2 3 | s 5 6 7 8 9 0
HIGH AND LOW FREQ 1209 | 1336 1477 | t209] 1336 1477 | 1208 1336 | 1477 | 1336
GENERATED BY TT DIAL| 697 | 697 | 697 | 770 770 770 852 852 | 852 | 94
RELAYS OPRD IN i '
440 A KTU HLLE| H2,L0 | H3,L1 R,z | W2,lz | W3,z | HELLD | H2,L3 | H,L3 | H2,L4
CTR RELAYS OPRD :
v2 | v v,y Y Y, Y
N 4075 OR 4248 3,4 Y2,Y4 | Y1,v4,Y5 | v3,v4,5 | v2,v4,v5 | Y1,¥5 | v3,v5 | v2,v5
NOTES:
I. REQUIRES A MOUNTING FACILITY EQUIPPED 4. T WIRING MUST BE FURNISHED ON A SYSTEM EQUIPPED WITH
WITH A 80-PIN CONNECTOR. DIAL TONE. DIODE IS A 4004 AND MUST BE PROVIDED LOCALLY.
2. WHEN THE 440A KTU IS ADDED TO AN EXISTING SYSTEM REMOVE 5. WHEN ADDING THE 440A KTU TO AN EXISTING SYSTEM EQUIPPED
GROUND FROM B2| OF THE 407-TYPE KTU OR REMOVE STRAP WITH A 420A KTU, A DIODE MUST BE INSTALLED IN THE TTG LEAD
FROM B21 TO AI9 OF THE 424-TYPE KTU. CONNECTING TO THE 420A KTU. SEE FIGURE T.

3. GROUND 1S PROVIDED DIRECTLY TO THE RS LEAD WHEN THE
407B-TYPE KTU IS USED AND THROUGH A T RELAY CONTACT WHEN THE * SINGLE-DIGIT CODE OR IST OR 2ND DIGIT OF TWO-DIGIT CODE.
424A- TYPE KTU IS USED.

Fig. 15—Condensed Functional Schematic of 440A KTU (Mb) (TOUCH-TONE Adapter
Circuit) (Sheet 1 of 2)
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ISS 5, SECTION 518-215-402

) P/0
CONN . CONN -
XL4: — |o2i [ >S8 (NOTE 2) c6 <
sed e'll : :
>~ L3 i
L2 1
5¢ C 3 [s38 >Rsl I RS| <
Ll (NOTE 3)
> H2
Hl 3
4 RH _(NoTE 4) RH
H3>< 0 |26 | > — — ¢
L1 ¢ ‘ ®£ -
l,-\<2 ——
NI
> He —— |paz| >1 o<
L3 %
HI -
X —
L4 HI L3 s
MeT—H—9—> B33 12 <
H3 T L2
N N
N N\
T 2
N\
L4 L4 H3
NZ, \/___
N\ N
L3 HI XH2 ‘o Y3 o
> >¢ -— |a3o[ >
h3 Y3
L2 — > |B29| >——
3¢ Yo
~
LI H2
3¢ ¥ > |sia | >L!
5 | a3e|>118 (NOTE 5) 116, ,
> |Bi2 ,¢ T —
> [era[>2 R <
-2 2 > |sia| Y2BALL _ 1o power suppLy

821
A38

Al9

B3s

B26

B30

A36

A37

B24

B22

B25

B39
Bi2
813

P/0 407-TYPE OR 424- TYPE KTV

Xm
@
2

R 8 8
& i (V) m
Y T - N RZ Tl'
—uasan Ny
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Fig. 15—Condensed Functional Schematic of 440A KTU (MD) (TOUCH-TONE Adapter
Circuit) (Sheet 2 of 2)
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. SECTION 518-215-402

Page 26

P/0 P/0 444~TYPE KTU P/Q
. CONN l'——" ] ° CONI
rRxo | s | ey > | B4 "
< )(5; *5T 7
> | 834
> | a34 >
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Fig. 16—Condensed Functional Schematic of 444-Type KTU (Selector Extender Circuit)

(Sheet 1 of 2)



ISS 5, SECTION 518-215-402°

P/d P/0 444-TYPE KTU
CONN
BR
‘ o B35 | &— K5
TO g CONTROL
4548
KTU
™
— {16 | &
TOX '
B36 | &
10| TOY | nse ¢
424-TYPE | Tpz )
KTU <|B1&|<
KS
KI, K2 % > | 8i9
. a7 € CONTROL 4
ED kS
CONN ;\
BLK LT2
< | BI2 [ € K5
~ X%
LT3 LTY
T0 DS§ | — — — —0— < | A39| & ) 2
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t
K3, K4
B37 | & CONTROL
29 TYPE ‘ .
POWER SUPPLY ) > | a3
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O— — B cro < | M8 | & —ih 8
A4 | ———— tlOV

Fig. 16—Condensed Functional Schematic of 444-Type KTU (Selector Extender Circuit)
(Sheet 2 of 2)
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4548 KTY
r——"F——— -~ - - =-—-—-= -]
CcR24 | CRE6 RI TRANS 1STOR R2 |
Pt P—A— CIRCUIT M
| Q |
sC3 : L4 oy :
o i i
I chas | | crr ra TRANS 1 STOR | LBI 5
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1L LF AV N
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NZo al ———
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Q4 Q5 | 1
| ' | LBI
CRI9 I R6 B| ZR8 [ LF —¢ >
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1 . L SCI
I A I » I LBI
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L oas G '
I|F— Wy Ll d
882 CR22 Lo e 1
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1' I
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A TRANS | STOR .
L, CR21 I—— circuiT 3¢
->t @ . sCI scl
NZ.
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$ o0 CR25 .Iil I
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-24v
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] —¢ B Hov
THIRD CIRCUIT =
— |
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— : '\Q\J\ N T Terin Eal - 6 [TRansrstor
o o Ic ¢ CIRCUIT -
-2av 65 CRS - hid
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Fig. 17—Condensed Functional Schematic of 454-Type KTU (3-Path Intercom Access
Circuvit) (Sheet 1 of 2)
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P/0 CONN
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Fig. 17 —Condensed Functional Schematic of 454-Type KTU (3-Path Intercom Access
Circuit) (Sheet 2 of 2)
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460B KTU
r-—-f"""—"" " —-—"“—"“—"=—"—"—"=—"—=—""7""7- ]
CR24 | CR6 R! TRANS ISTOR R2 |
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Fig. 18—Condensed Functional Schematic of 460-Type KTU (2-Path Intercom Access
Circuit) (Sheet 1 of 2)
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Fig. 18—Condensed Functional Schematic of 460-Type KTU (2-Path Intercom Access
Circuit) (Sheet 2 of 2)
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NOTES:
I

2.

3

REQUIRES A MOUNTING FACILITY EQUIPPED WITH

20 OR 40 PINS,

THE 476A KTU CAN ONLY BE USED IN MODULAR

PANEL INSTALLATIONS.

TURN KNURLED WHEEL TO FULL CLOCKWISE POSITION
FOR MINIMUM DIAL TONE VOLUME AND TO FULL
COUNTERCLOCKWISE POSITION FOR MAXIMUM DIAL
TONE VOLUME.
ccw ( ) v
FRONT END . TERMINAL END
oF kTu |F———3 oF K1y
OPTIONS:
"E* TERMINAL

APPLICATION | s7o.opine ~opTION

AC OR oiaL Toue | 0%

NEGATIVE STATION

VOLTAGE E1 TO €2 x | 3usy Tone | ZF ¥

CONTROL TaE

RINGBACK | ZE*

% FACTORY PROVIDED STRAPPING

P/O INTERRUPTER P/O 476A KTU (NOTES | AND 2)
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Fig. 19—Condensed Functional Schematic of 476A KTU (Dial Tone, Busy Tone, and Audible Ringback Tone)
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Circuit) 4

Fig. 20—#Condensed Functional Schematic 6f 478B KTU (TOUCH-TONE Adapter
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=8 NOTES::
1. REQUIRES A MOUNTING FACILITY EQUIPPED WITH
OPTIONS: AN 80-PIN CONNECTOR.
2. DIODE (400J, LOCALLY PROVIDED) MUST BE
OPTION FURNISHED IN SYSTEM EQUIPPED WITH DIAL TONE.
USAGE OPTION (M0) | (SW1 SCREW) 3. CONNECTORS J13 AND J14 OF 570 KSU AND J21 AND
' SKITCH -~ J22 OF 580A KSU MUST EACH HAVE A GRD ON PIN 3
AND B GRD ON PIN 15. IF NOT FACTORY MIRED IN
570A, B KSU Y OPEN KSU, INSTALL LEAD ASSEMGLY SHIPPED WITH 4768
KTU. IN 570A, RUN A GRD FROM J10-3 AND B GRD
580A, B KSU Y OPEN FROM J10-37. IN 580A, RUN A GRD FROM J18-3 AND
626A PANEL Y OPEN B GRD FROM J23-15.
A2 PANEL Y P * D180720 KIT OF PARTS REQUIRED ON UNITS PRIOR
s T0 SERIAL NO. 18390
4 - Y :
JPEN 1 0180720 KIT OF PARTS REQUIRED ON UNITS
BBE, F e Y OPEN PRIOR TO SERIAL NO. B183
MOUNTT
702A, B PANEL Y OPEN
641A PANEL 1 CLOSED
4788 KTU USABILITY IN COM KEY SYSTEMS
718 £/ 1434 E/W | 2152 E/W
570A | 5708 | 580 | 580 | 702a | 7028
ves | ves | vesf | ves | ves | ves
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[TYPICAL KEY | P/0
CONN A
LS PU AND B
5l N T Vg
Ner | L R
N\ N
TD 454B OR - | T
480B KTU R
] TELSETS[——<
RG, BJAUDI R STA X1 |RX1,
STA X2 & |Rx2)
LAMP STA 3 R3
@T STA X3 A IRX3>
16T STA 4 R4
STA X4 A |RX4>
To STA 6 RS >
sTATION|_STA X5 4 |RXS}
AUDIBLE | STA 8 RE ;
SIGNALS | STA X8 RXE >
OR 444A| STA 7 R7
KTU STA X7 & [Rx7)
STA 8 RS >
STA X8 & |RX8)
STA 9 RS >
STA X9 4 |RrXS>
STA D RO >
STA X0 4 |RrX0)
N
~
TD (NOTE 3)
t o
TD_(NOTE 8) |10
K
T0 RS
4448, 454A o<
OR 4608 VTS
KTU 1<
el
T0 DSS PRE-EMPT'[ ig1<
CIRCUIT
(COM KEY 2152) —<
R s
: (SEE
POWER SUPPLY TABLE
10+ %ov+ ,
a—L8 4 B _BBAT]
+24 4B B GRD 2
o—R8 4, A ABATE o
+24 g1 A AGRD|
q N
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494A KTU (NOTES 1 AND 2)
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NOTES:
1. REQUIRES A

MOUNTING FACILITY
EQUIPPED WITH TWO
914A (40-PIN)
CONNECTORS
MOUNTED IN A
VERTICAL PLANE.

. SINGLE-SPURT

SIGNAL IS NON-
ADJUSTABLE AND
PRESET AT NOMINAL
1.5 SECONDS
DURATION.

. DIGIT 1 ALWAYS

FIRST DIGIT OF
2-DIGIT CODE;
THEREFORE, NO
STRAPPING FOR TD
REQUIRED IN 18-
CODE SYSTEM.
DIGITS 2, 3, 4,
AND/OR 5 MAY BE
ASSIGNED AS
INITIAL DIGIT OF
2-DIGIT CODE VIA
TD STRAPPING. ONCE
SELECTED, TD-CODE
MAY NOT BE USED
AS SINGLE DIGIT
CODE.

. SET SCREW SWITCHES

S1 AND S2 AS

FOLLOWS:

o SINGLE-PATH
INTERCOM
-CLOSED (FULL
CW}

e COM KEY OR
MULTIPATH
INTERCOM
-0PEN (CCW)
TABLE A

OPTION

AUD. SIG.
REQUIREMENTS

G 10 VAC

K -24 VOC

Fig. 21 —P#Condensed Functional Schematic of 494A KTU (TOUCH-TONE 19-Code

Selector Circuit) (Sheet 1 of 3)4



TABLE B

494A KTU USABILITY IN
1A2 KEY SYSTEMS

MOUNTING APPARATUS
OR PANEL
APPARATUS 696 YES
MOUNTING 110A YES
KEY SERVICE 513-,515- | YES
UNIT 583-TYPE YES
PANEL 601A YES
602A NO.
MODULAR 826A YES
PANEL 641A YES
KEY
SERVICE 630-TYPE | YES
PANEL

494A KTU USABILITY IN
COM KEY SYSTEMS

718 E/M 1434 E/M 2152 E/W
570A | 570B | 580A | 58081 702A | 702B
NO | NO* | -NO | NO* | NO | YES
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* IF COM KEY 718/1434 SYSTEM IS NOT EQUIPPED
WITH A DSS CONSOLE A 494A COULD BE USED.

Fig. 21—#Condensed Functional Schematic of 494A KTU (TOUCH-TONE 19-Code
Selector Circuit) (Sheet 2 of 3)4
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9t 9bng

PART OF 494A KTU

A
Wl | +[] _1c14 E]E
| | %+ " ll EI IC16
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ol R EE| EREE 2
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) | %) I—J
NOTE:

IF IT IS NECESSARY TO ELIMINATE DIAL TONE IN OTHER THAN COMKEY SYSTEMS, THE 470 OHM
. (YELLOW-VIOLET-BROWN) RESISTOR NEXT TO THE HANDLE MUST BE CLIPPED OFF THE CIRCUIT BOARD

Fig. 21—¥Condensed Functional Schematic of 494A KTU (TOUCH-TONE 19-Code
Selector Circuit) (Sheet 3 of 3)4
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feed circuit for button-per-path intercom arrange-
ments, eg, COM KEY, or 626A modular panel (option
FW or S). Single path 1A2 intercoms require S1 and
32 switches be closed.

Warning: Failure to open S1 and S2
switches in button-per-path arrange-
ments may cause damage to 494A KTU.

R. P494B KTU (Rotary and TOUCH-TONE Selector
Circuit)

2.24 The 494B KTU (Fig. 22) provides basic rotary

and/or TOUCH-TONE intercom features in a
single 8-inch, 80-contact, solid-state unit. It utilizes
the same mounting slot in 1A2 key service units
(KSUs) and panels as 407- and 424-type KTUs or the
702B panel in COM KEY 2152. The 494B KTU can also
be used in COM KEY 718 (570B KSU) and COM KEY
1434 (580B KSU). The 494B KTU provides:

¢ Rotary or TOUCH-TONE or mixed rotary or
TOUCH-TONE dial selection of up to 19 sta-
tion codes (nine single digit and ten 2-digit).
The first digit of a 2-digit code is not avail-
able as a station code.

o Single-spurt signaling for use with 10-volt ac
buzzers or —24 volts dc signaling devices. Sig-
naling duration is nonadjustable and preset
at nominal 1.5 seconds duration.

e Compatibility for expansion to 37 codes, 55
codes, and multipath intercom (COM KEY
and 626A modular panel) arrangements with
444A-, 454-, and 460-type KTUs.

e Control of intercom line busy lamps.

e Compatibility with 6A1 and 7A1 DSS console
via optional 120A circuit module.4

#Deluxe intercom cannot be provided because the
494B KTU is not compatible with the 423A or 476A
KTUs (dial tone, station busy, and ringback) and the
425-type KTUs (flashing lamp).

2.25 W#The optional 120A circuit module (CM) is

required when the 494B KTU is used with
COM KEY installations that are equipped with 6A1
or TA1 DSS consoles. A connector is provided on the
494B KTU to accept the 120A CM. The connector is
factory equipped with a jumper plug that must be in
place when the 120A CM is not used.4
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2.26 PLéad connections are the same as the 424C
KTU except that an additional pair of tip and

ring contacts are available for use in COM KEY

systems.4 ‘

2.27 PAny digit may be assigned as the initial digit
of a 2-digit code by strapping the digit as a
transfer digit. Any additional digits may be used as
transfer digits when operation is extended to 87 or 55
codes using the 444-type KTU (selector extender).

Note: Once selected, the first digit of a
2-digit code is not available as a single-digit sta-
tion code.4

2.28 WPAudible signaling voltage is restricted to -

10-volts ac and —24 volts de at 120 mA maxi-
mum by integrated circuit switches used on the 494B
KTU. This capacity includes voice and tone signaling
which uses ac superimposed on —24 volts dc. Because
of the voltage drop across the switches, the acoustic
output of buzzers on long loops may not be adequate.
In such cases, the audible signaling leads can be par-
alleled with spare conductors in the station cables to
reduce voltage drop.4

2.29 #Screw switches S1 and S2 on the 494B KTU
must be in the open position to disconnect the
internal battery feed circuit for button-per-path in-
tercom arrangements, eg, COM KEY or 626A modu-
lar panel (option FW or S). Single-path 1A2
intercoms require S1 and S2 switches be closed.4

#PWarning: Failure to open S1 and S2
switches in button-per-path arrange-
ments may cause damage to 494B KTU. .4

S. $626A PANELY

2.30 The 626A panel measures 8-1/2 inches wide,

18-1/2 inches high, and 6 inches deep. It is
equipped with eight 914B connectors paired verti-
cally to accept 4- or 8-inch KTUs. The 626A panel is
designed for use with the 1A2 KTS. It serves as a
means for providing a number of button-per-path
type dial intercoms. The 626A panel can accommo-
date intercom configurations of 1, 2, or 3 paths with
capacities of 19 or 37 stations. Intercom paths are se-
lected by operation of the associated button on KTSs.
Rotary and/or TOUCH-TONE dialing can be provid-
ed. Lead terminations are provided in a quick-
connect field to facilitate connecting optional fea-
tures and for connecting to station blocks of a 1A2
KTS cross-conneet field.
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TYPICAL KEY TELSET coke o 4948 KTU (NOTES 1 § 2) cols
18 PU 'AND B AND 8 TABLE A
» : AUD_SIGNAL
NeT[ 2 ; < [B12< o OPTION| pEQUIREMENTS
> < |B13| € DP RCVR G 10V AC
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sta2 1R o [pog) e
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AUDIBLE < | A21|¢
SIGNALS OR | STA X6 P| RX6, |1 | ARRAY ® SUPPLY
T0 444A KTU | “g7a 7 TTR7 < €
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| — el kL
1208 o | > >|a36 | >-12
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Fig. 22—’Conaensed Functional Schematic of 494B KTU (Rotary and TOUCH-TONE
19-Code Selector Circuit) (Sheet 1 of 2)4
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TABLE B
4948 KTU USABILITY
MOUNTING APPARATUS
OR PANEL
718 (7A) YES*
1434 (14A) YES*
com PANEL
KEY
2152 A No
(21A) 702
YES
APPARATUS | 696 YES
MOUNTING | 170A YES
KEY 513-, 515 YES
SERVICE
UNIT 593-TYPE YES
601A YES
PANEL
602A NO
MODULAR 626A YES
PANEL 641A YES
KEY
SERVICE 630-TYPE YES
PANEL

* 120A CIRCUIT MODULE IS REQUIRED IF
DSS CONSOLES ARE PROVIDED

NOTES:

1. REQUIRES A MOUNTING FACILITY EQUIPPED WITH TWO
914A (40-PIN) CONNECTORS MOUNTED IN A VERTICAL
PLANE .

2. SINGLE-SPURT SIGNAL IS NON-ADJUSTABLE AND
PRESET AT NOMINAL 1.5 SECONDS DURATION.

, 3. ANY DIGIT MAY BE ASSIGNED AS THE INITIAL DIGIT
OF A TWO DIGIT CODE BY STRAPPING IT TO THE TD
LEAD. THE DIGIT SO ASSIGNED MAY NOT BE USED
FOR A STATION CODE.

4. SET SCREW SWITCHES S1 AND S2 AS FOLLOWS:

o SINGLE-PATH INTERCOM - CLOSED (FULL CW)

e COM KEY OR MULTIPATH INTERCOM - OPEN (CCW)

Fig. 22—#Condensed Functional Schematic of 494B KTU (Rotary and TOUCH-TONE
19-Code Selector Circuit) (Sheet 2 of 2)4
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