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112A KEY EQUIPMENTY

MAINTENANCE LINE AND STATION CIRCUIT

FOR

SAGE AIR DEFENSE

1.00 INTRODUCTION

1.01 This section covers the identification, installa-
tion, connections, and maintenance of the
maintenance line and station circuit. Also, it includes
a composite schematic drawing of the circuit.

1.02 This circuit provides a 2-wire circuit terminat-
ing in a control station key telephone set and
multiple jack stations.

2.00 [IDENTIFICATION

2.01 The maintenance line and station circuit pro-
vides the following station switching features:
pickup of one or two lines from a 701A PBX, holding,

visual line signals (flashing on incoming, steady on
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Fi1c. 1—KEY TELEPHONE CONTROL
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busy or hold ), manual intercommunicating, and trans-
fer of station jacks.

MAINTENANCE LINE UNITS

2.02 One J53022A, List 1 unit is used for each

maintenance line and station circuit. This
equipment will be mounted in the equipment room
and will use a 2-inch mounting space on a 23-inch
relay rack. This unit is illustrated in Figs. 3 and 4.

CONTROL STATIONS

2.03 Control stations consist of two 15-type indi-
cators, one 6017D key and one 511- or one
558-type telephone set for desk or wall mounting,
respectively. Depressing the turn-push button of the
telephone sets activates the hold circuit on the first

line. When the turn-push button is in the vertical
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SECTION C71.670

position, the telephone set and jack or jacks may be
connected to the line. When the turn-push button is
in the horizontal position, the telephone set and jack
or jacks are disconnected from the 701A PBX line
and are connected together as an intercommunicating
line. The external switching key permits the picking
up of two 701A PBX lines. The indicators provide
visual signals for these lines.

Jack STATIONS

2.04 One hold key and jack is required for each

jack station. These stations cannot originate
calls since a dial is not provided. One line can be
picked up at each jack. Each line is connected to at
least one jack station.

%F:E stNGm.m

F16. 3—MAINTENANCE LINE EQUIPMENT
Uni1t, FRONT VIEW

KEY, 547A
HOLD BUTTON

MOUNTING
JACK, 2018

MAINTENANCE
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F16. 5~—CONSOLE JACK STATION,
FrRONT VIEW
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2,05 This practice contains a cable and terminal
connecting chart showing the CDF cross con-
nections and part of the miniature connector to be
used in the station wiring for the front and rear jack
multiples of the console (see Figs. 5 and 6).

3.00 INSTALLATION

3.01 This section covers the installation of the 112A

key equipment maintenance line in the SAGE
direction center and various locations of the apparatus
to be installed in the customer’s consoles and com-
puters (see Fig. 7).

/TE:MINAL SOLDERLESS

WRAPPED CONNECTION

F1G6. 4—MAINTENANCE LINE EQUIPMENT
Uni1t, REAR VIEW

MAINTENANCE LINE
JACK STATION

KEY, 547A
HOLD BUTTON

F1G. 6—CONSOLE JACK STATION,
REAR VIEW



3.02 It does not cover items common to the general
station work practices on keys, jacks, and tele-
phone sets.

3.03 The 112A key equipment should be installed

only upon issuance of a service order or other
proper authorization as the telephone operating panels
are arranged for mounting in the customer’s consoles
and desk.

Caution: Do not come in contact with 110-volt
power supply in customer’s equipment.

3.04 ‘The installer will place the ED69273-CG1,

Group 2 cable arrangement in the console
where the customer has provided for it; he will install
keys, jacks, and lamps.

3.05 The composite circuit drawing SD69267-01

shows the vertical or horizontal central dis-
tributing frame (V or H, CDF) terminals, miniature
connector, and the necessary cable wires to be con-
nected to the keys and jacks.

MAINTAINANCE LINE INSTALLATION

ON TYPICAL COMPUTOR FRAMES ~~_ .=

INDICATORS,
CUSTOMER PROVIDED

CONTROL STATION

SECTION C71.670

4.00 CONNECTIONS

4.01 This section covers the list of typical connect-
ing circuits for information used in the 112A
key equipment maintenance line.

e PBX station line circuits, 701A PBX switch-
board (SD66020-01 for multiple and
SD66082-01 for nonmultiple station lines).

e 112A key equipment flashing circuit
(SD69266-01).

e Cable terminals on the central distributing
frame and equipment unit terminals
(SD69267-01).

4.02 The composite circuit drawing SD69267-01 is

attached showing the figures and options that
can be used when a pickup key and a second station
line circuit are added. This drawing will familiarize
the installer and maintenance repairmen with the
circuit.

JACK STATIONS

HOLD KEY

COMBINED TURN AND
PUSH BUTTON KEY

F16. 7—KEY TELEPHONE CONTROL STATION
AND JACK STATIONS
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SECTION €71.670

5.00 MAINTENANCE

5.01 ‘This section covers the 112A key equipment.

maintenance line and the procedure to main-
tain service.

5.02 ‘The general maintenance of hand telephone

sets, head telephone sets, dials, etc, used with
the 112A key equipment and commonly used at other
stations, is not given in this section. Reference should
be made to the C sections covering these apparatus
items.

5.03 Similarly, maintenance information on keys
and relays is not included. Reference should
be made to the appropriate section in the B series.

5.04 This section provides for following the opera-

tional sketches with various types of symbols
and wire-spring relay contact designations in the
sequence of the circuit functions.

OPERATION

5.05 When ringing current is applied to the line on
: an incoming call, the R relay operates and the
bell at the control station rings. The operated R relay
holds to battery through its own made contacts and
through normal contacts of the A and HI relays;
closes the circuit between the FL and FR leads, start-
ing the flashing circuit; and connects the LB lead to
the line lamp circuit through normal contacts of the
A and H1 relays. Intermittent battery on the LB
leads from the flashing circuit flashes the line lamps.
When the hand telephone set is removed from its
mounting, the mounting switch on the telephone set
connects ground from the G lead over the AI lead
through normal contacts of the H relay, operating the
A relay; connects the handset transmitter to the line;
and removes the short circuit from the handset re-
ceiver. The operated A relay removes battery from
the lockup path of the R relay, thereby releasing it;
opens the ringup path of the R relay by opening the
connection to the ring side of the line; and lights the
line lamp steadily through normal contacts of the H1
relay. The release of the R relay opens the closure
between the FL and FR leads, stopping the flashing
on this line, and opens the LB lead to the line lamp,
removing the intermittent battery from the lamp lead.
The talk circuit is now established.

5:06 When the plug associated with a head tele-

phone set is inserted at a jack station, the TB
relay operates. The operated TB relay connects
ground through normal contacts of the TR and H
relays operating the A relay. The operated A relay
performs the same functions as the hand telephone
set. The talk circuit is now established.

Page 4

5.07 When the Hold key (push-button contacts of

the turn-push button) at the control station is
operated, battery on the B lead is connected over the
H lead to the H relay which operates to ground on
the A lead through the hand telephone set mounting
switch contacts. The operated H relay holds operated
to battery through its own make contacts when the
Hold key is released. The operated HI relay holds
operated to battery through its own make contacts and
normal contacts of the A relay, provides battery to
keep the line lamp lighted steadily, removes battery
from the lockup path of the R relay, and connects the
H hold resistor across the line which provides super-
vision to the PBX.

5.08 After the hold condition has been established,

the line may be picked up either by removing
the handset from its mounting or by inserting a head
telephone set plug at a jack station, operating the A
relay which releases the HI relay and removes the
hold resistor from the line. The talk circuit is then
re-established. :

5.09 When the H hold key at the jack station loca-

tion is operated, battery is connected through'

normal contacts of the T'B relay to the H relay which
operates and performs the same functions as described
above. The talk circuit is then re-established.

5.10 When the turn-push button at the control sta-

tion is operated, the jack stations are removed
from the PBX line which permits the line between
the jack stations to be used as an intercommunicating
circuit.

5.11 The operation of the turn-push button operates

the TR relay, removing the jack stations from
the line; places a shunt on terminals 1 and 6 of the
181B induction coil when the T B relay is operated to
improve the transmission between the jack stations;
and opens the operating path of the A and H relay
from the jack stations. With the TR relay operated, a
call may be originated or received at the control
station.

5.12 When ringing current is applied to the second
PBX station line on an incoming call the SR
relay operates. The SR relay operates during the ring-
ing periods only. The operated SR relay lights an
incoming call indicator lamp at the control station.

5.13 The operated TR key transfers'the T'1 and R1
leads of the control station telephone set from
the maintenance line to the T2 and R2 leads of the
second PBX line and opens the Al lead from the
telephone set to the maintenance line circuit. The
ringer in the telephone set remains connected to the
maintenance line so that an incoming call signal on the
maintenance line may be received even though the
handset is transferred to the second PBX line.

—
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SECTION C71.670

SEQUENCE CHART

INCOMING CALL
| T8R LEADS

P RINGER R

FLASHING FIRST LINE
LAMP

OPERATIONAL SKETCH

e oo ey e ser e
44A CONN BLOCK
\
OR
H

O

2T
S - IQ_ J SBOZZA—Ol
SEE SD-69266-0I
FOR FLASHING
CIRCUIT

CDF
l-—.xsa’ozzA—.l
\ R
OR 8A TH
H s A P '% TS
R .
o Q It ] .@ ‘
A R ‘ It
CDF 6 400E -
s var o L
@ R
24 | (e |
v | \Z [ |
8 7
[LL J53022A ﬁl'J
\A oF of
) R R
it Tk s R A HI TS H "P H TS
@O
: lco‘r 8 6 CDF COF
A —
! A J53022A 453022A
S
]
| O—®
: coF |
| FLASHING { |
| CIRCUIT |
! v ; RX .
! OR
! H : TS
i : (15)
| |
I i

Reference: SD69267-01, Issve 3

FI1G. 8—INCOMING CALL AT THE CONTROL STATION OR JACK STATION, FIRST LINE
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SECTION C71.670
SEQUENCE CHART

ROH

R FLASHING STEADY
LAMP LAMP

OPERATIONAL SKETCH

ROH X

J53022A 44A CONN BLOCK

\J
oR SWITCH- TR R oR A

CoF COF CDF| 6
CONTROL __.I‘1 TR
I I | l' KEY TEL SET KEY 'I I’— J53022A—o|

J53022A

44A CONN BLOCK

FLASHING
R— LampP OVR LAMP v
s A HI or

T
ool G @D~
LAMP
COF CDF
L——’J53022A F——'l ,"d
J53022A

Reference: SD69267-01, Issue 3

F1G6. 9-—ANSWERING AN INCOMING CALL AT THE CONTROL STATION
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SECTION C71.670.

SEQUENCE CHART

ATTENDANT'S
JACK
(T8
FIRST LINE
A
+4-r +FLASHING +STEADY
. LAMP LAMP
IN CON
v wolrion OPERATIONAL SKETCH OVR MBA DSN? .
OR f—}—
, . H TS TR TB coiL H JQ/CK
ATTJEAN(I:J&NTS _._._}M\-( 500 )———|(—(33} {7)— A -
COF CDF
o
CDFN MIN CONNS
T Z AND PX
8 teans©  AY O
GHIY REC
C
MIN CONNS
- Y AND N
B8
) JACK
B
JACK
AVA
A}
MIN CONNS
jo———— J53022A -+ A AND R*
be— CONSOLE —f* ygpp el seT ™1
TS A H TR TB 15
24| _(48) ) Ll Y | | 34 |
A v—8)- B i 3|
10 7
ke J53022A -
_ ’ ok LAMP ok
| }s\ A Hll TS H m -18
FLASHING STEADYY 24 \/ .
RT " Lamp LaMP A V| @8 )—A I (44> . . 6 . |
8 6 COF CDF
' ————— us30224 ——* k—i
J53022A

B, C
AND TERMINALS N,'P,
T AND U FOR REAR OF CONSOLE

“I\FACI’NIATURE CONNECTOR TERMINALS A P, X, I-\ND Z

Reference: SD69267-01, Issue 3

F16. 10—ANSWERING AN INCOMING CALL AT THE JACK STATION, FIRST LINE
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SECTION C71.670

PUSH-BUTTON KEY
AT CONTROL
STATION

SEQUENCE CH

PUSH-BUTTON KEY AT
CONTROL STATION

ART

II’USH-BUTTON KEY
AT JACK STATION

' FIRST LINE
H HI
A STEADY LAMP
OPERATIONAL SKETCH
PUSH-
BUTTON
TS KEY TS TS
B —()—0— OmO. ()—e

44A
I- J53022A+CONN -+—
BLOCKy

CONTROL KEY TEL ssr—+—assozzn———|
PUSH- v

OR BUTTON OR
TS H KEY H
PUSH-BUTTON KEY 24l N (3) V] (")
AT JACK STATION vi—\%)

N
MIN CONNS

MIN CONNS
C AND

P AND U¥
TO-EXTENSION -

JACKS
CONSOLE
v v
SWITCH- TR OR OR H
TS HOOK KEY
: H —@——C O—0—0-Fo—@—@m—1]:
CONTROL CDF  CDF
I‘J53022A+———|n———KEY TEL——I‘—’-|-7m KEY—-I I‘JSSOZZA-i
SET
44A CONN
BLOCK
Hi
TS H
X H—O—X P
10 il2
HI X
A TS
| (i) |24
é \—/ v
L |
I 1530224 |
) oR
OR
| ;_s\ A HI TS H LP H TS
| _STEADY 24 | \V4
A LAMP Vi3 )T A <“4)_.'_‘._.— a (Le)— ._‘“'
6 CDF CDF
l- 1530224 -

#MINIATURE CONNECTOR TERMINALS A,B,C,P,X,AND Z FO

I |4J53022A-'|

R
FRONT OF CONSOLE, AND TERMINALS N,P, R,S,T, AND U FOR
REAR OF CONSOLE.

Reference: $D69267-01, Issue 3

F1G. 11—HOLDING A CALL AT THE CONTROL STATION OR JACK STATION, FIRST LINE
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SEQUENCE CHART

TURN-
BUTTON
KEY

N

X

ATTENDANT'S
JACK

OPERATIONAL SKETCH

TURN-
BUTTON X TURN- v
KEY BUTTON OR TR
TS KEY H 15 TS
uljL 24
TR)-"F—Q—H—%F—.—O—.—.—I—‘—‘ (D—@—F~(e—4 [—Go—%
CDF
CONTROL KEY TEL SET fe————u53022A ——=]
J-u53022A
44A CONN BLOCK
MIN CONNS
B AND S
A v TO EXTENSION JACKS
INDUCTION oR
T8 coilL T TS H A JACK
ATTENDANT'S \/
JACK )( TNz 2 I A
CDF
6
Y
H A JACK
4/;\ \/
<SF MIN CONNS A
Z AND P
TO EXTENSION
JACKS
NI =\
TB ( TRANS@ H3
MIN CONNS UNIT A REC
Y AND N VAR
TO EXTENSION
JACKS
B JACK
/\
3 MINIATURE CONNECTOR
TERMINALS -A,B,C,P,X.
AND Z FOR FRONT OF B JACK
CONSOLE AND TERMINALS \/
N,P,R,S,T AND.U FOR conns A

REAR OF CONSOLE
TO EXTENSION JACKS

R
le—consoLe ——=fo—FEC SET°

J53022A

T

Reference: SD69267-01, Issve 3

Fi1G. 12—TURN-BUTTON INTERCOMMUNICATION
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ECT C71.670
SECTION €71.6 SEQUENCE CHART

SECOND LINE
SR

TR LAMP

OPERATIONAL SKETCH

OVR
H TS
=)
CDF
SR
SR SRC_ 1
\
OR
H
H()—)
CDF
J53022A

’ N ' ' oR 7 oR LT
SR 4 M H TS TS
TR LAMP 28— @7 |.

Reference: $D69267-01, issue 3

F1G6. 13—INCOMING CALL AT CONTROL STATION ONLY, SECOND LINE

SEQUENCE CHART

ROH TR KEY SECOND LINE
T&R
LEADS
ROH TR
& OPERATIONAL SKETCH
55 y

SWITCHbHOOK
[

e ale N
TR KEY—sfe—ps} CONTROL KEY TEL SET »
447 CONN BLOCK‘J '

Reference: SD69267-01, Issue 3

FI1G. 14—ANSWERING AN INCOMING CALL AT THE CONTROL KEY TELEPHONE SET, SECOND LINE
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CAD 3 CAD |
CDF (FOR FIG. 1)
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8| 55o83 e e crosscomEer 19 { 1o 2 %
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B CROSS CONNECT TO —_ O ! (SR) REL
a PBX STATION LINE LGl LGI 46
Lo PICK UP KEY (FIG. 6) — — 10
B—F |
V OR H o .
! BR v v G-BR By O 8
spares | 2 — P by CR-BR.NR S92 seares V OR H 10 Fuse (SRDA o TF (R)REL
o— N—0—0y 0 PANEL | BAT A 3¢ L (a) REL
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TO TEL AND KEY CKT _G | 255CL UNIT
(Sb-69261-01, CAD 6) u CABLE o
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\__CABLE CABLES PER . © - .
ED-69273-0I, G2 0] FI1G. 16—MAINTENANCE LINE AND STATION CIRCUIT
V OR H CABLES TO DISTRIBUTING FRAME
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