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SWITCHING SYSTEM NO. 305 

OPERATIONAL SKETCHES AND SEQUENCE CHARTS 

1. INTRODUCTION 

1.01 This section covers the most important 
portions of switching system No. 305, us­

ing operational sketches and sequence charts. 
Symbols and format for the operational sketches 
and sequence charts are as shown in Section 
005-109-101, DETACHED CONTACT - TYPE 
SCHEMATIC DRAWINGS (SDs)-DESCRIP­
TIVE INFORMATION. 

1.02 Index of operational sketches and sequence 
charts is as follows : 

Figure Title Page 

1 Switching System No. 305 - Block 
Diagram 3 

2 Position Activating Circuit 4 

3 Position Backlighting 5 

4 Typical A/G Line Status Indicating 
Circuit 6 

5 Channel Loudspeaker Control 
Circuit 7 

6 Radio Monitoring Circuit 8 

7 A/G Line Select Control Circuit 9 

8 Four-Wire Circuits for A/G 
Communications 10 

9 Push-to-Talk, Transmitter-ON, and 
CODAN Circuits 11 

10 Typical Push-to-Talk Lockout 
Circuit 12 

11 Manual Transfer of Radio Site 13 

12 Method of Checking Continuity of 
4-Wire Idle Trunk 14 

13 Alarm Circuits 15 

14 G/G Line Select Control Circuit 16 

15 Typical Position Control Circuit 17 

Figure Title Page 

16 Typical Line Status Indicating 
Circuit - Dial Select Key Lamps 18 

17 Typical Line Status Indicating 
Circuit - Conference Line Select 
Key Lamps 19 

18 Typical Line Status Indicating 
Circuit - Conference Bridge Select 
Key Lamp 20 

19 Four-Wire Circuits for Monitoring 
Other Positions 

20 Selector Circuit for Connecting 
Dial Selection Circuits 

21 Two-Wire Circuits for Connecting 
to Air Base for Scramble or 
Talking 

22 Scramble Line Transfer and Signal 
Circuit - Located at NCC 

23 Scramble Line Transfer and Signal 
Circuit - Located at Air Base 

24 Two-Wire Circuits for Connecting 
to Recovery Base 

25 Recovery Line Transfer and Signal 
Circuit - Located at NCC 

26 Recovery Line Transfer and Signal 
Circuit- Located at Recovery 
Base 

27 Typical Conference Line Circuit 
Showing Method of Connecting 
to Conference Bridge 

28 Typical Circuit for Connecting 
Attendant to Conference Bridge 

29 Circuits for Connecting to Local 
2-Wire PBX 

30 Circuits for Connecting to 4-Wire 
Line Circuit 
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SECTION 480-712-400 

2. GENERAL 

2.01 Major circuits used in switching system 
No. 305 have been reduced to simplified 

operational sketches and associated sequence 
charts. The operational sketches are compiled 
from cable diagrams and schematic drawings 
and use detached-type contact symbols. The se­
quence charts include the order of operation of 
the relays, keys, and other devices comprising 
the circuit. 

2.02 The operational sketch is a circuit diagram 
representing a portion of the switching in 

simplified form and completely disregarding 
boundaries of conventional schematic drawings. 
Use is made of the detached-type contact symbols, 
and operating paths of all relays and other ap­
paratus comprising the circuit under discussion 
are shown from battery to ground. 

2.03 A sequence chart serves as a guide in un­
derstanding the circuit as a whole and as 

a key to the order of events in the operation of 
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the circuit, although the chart may not show all 
the related operations taking place. It supple­
ments but does not replace the written circuit 
description and the schematic drawing. Distinc­
tive symbols, representing the operation and re­
lease of each relay or other device, are arranged 
on the chart in order of operation from the top 
downward and are connected by appropriate 
lines to show the interdependence of the succes­
sive operations. 

2.04 In order to prevent duplicating circuits 
common to more than one function, the 

common circuit is shown only once and referenced 
to thereafter. For example, the circuit for A/G 
line select control (Fig. 7) or G/G line select 
control (Fig. 14) is shown only once but is neces­
sary for all line select functions. To prevent 
duplicating this circuit on every drawing concern­
ing line select functions, a reference is made to 
Fig. 7 or Fig. 14. 
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RADIO LINE (FIG.I) 

PT T 
RADIO LINE CKT LO 

ACTIVATES INCOMING 
PT( (SR) TRANSMITTER A/G SIGNA 

...----!---. * C< 
1----~ 

CR 
300 MSEC 

C(SR) __JPT((SR) .___...,__ ___ f ~A~P 

TR 
LINE 

CODAN S 

INCOMING ~ 

LOCAL RADIO LINE 

CR 

C(SR) 



~ '"'] [ '"' 
LO 

I -- I 

LO (TO) 
(FIG.9) (FIG. 9) LO 

(TO) I ---+--- I 

LO PL PT PT PL LO r, . / ' 
, 

-48V - - i..i T ---x---- 1-a.----¥- - ~,, 
,, , . "' 

LO I LO 1 LO LO L PT cc (LO) (LO) cc PT 
+-,- -~--- ' , I 

/' I 

LO PT I PT LO 
ail- - -t- _*__J ' , I r, I 

LINE SELECTION CIRCUIT 

(OTHER POSITIONS) LINE SELECTION CIRCUIT 

---

---

-48V 

'1, 

ISS 1, SECTION 480-712-400 

SCIO-TYPICAL PUSH-TO-TALK LOCKOUT CIRCUIT 

AN ATTENDANT DESIRES TO SELECT 
ANDTALKONA/G LINE 

DRAWINGS USED 

D-1 GI 73-0 I LSC 

( FIG. 7) 
1 

FOOTSWITCH C .=JHANOSWITCH 

cc A 

PT 
LI NE SEL CKT 

A 

DISCONNECTS CHANNEL 
TRANS MON CKT 

SECOND ATTENDANT 
SELECTS LINE ON SAME 

CHANNEL (FIG. 7) 

LO I 2ND POSITION 
(AT 2ND POS I) LOCKED OUT 

TO 
LAMP 

1ST POSITION PROCEEDS WITH CALL 

A LOCKED-OUT POSITION 
DESIRES TO TALK TO THE 

AIRCRAFT VIA THE SAME CHANNEL 

l 
FOOTSWITCH C ".=] HANDSWITCH 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A 

PT 
LINE 

I ST POSITION ATTENDANT 
DESIRES TO RELEASE LINE 

DISCONNECTS 
CHANNEL TRANS 

MON CKT 

l 
FOOTSWITCH c 3 HANDSWITCH 

LOCKED-OUT POSITION 
HOLDS LO RELAY OPERATED 

UNTIL RELEASE OF FOLLOWING 

l 
FOOTSWITCH c 3 HANDSWITCH 

t :T 

I 
I 
I 
I 
I 
I 

A 

PT 
LI NE 

+
LO 
(2 ND 

CONNECTS CHANNEL 
TRANS MON CKT 

POSITION) 

SECOND ATTENDANT MAY UTILIZE SAME CHANNEL 

cc 

Fig. 10-Typical Push-to-Talk Lockout Circuit. 
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MANUAL TRANSFER 
AND ALARM CIRCUIT 

A 

REMOTE RADIO LINE CIRCUIT 

TR 

sell-MANUAL TRANSFER OF RADIO SITE 

NCC ATTENDANT DESIRES TO SWITCH 

ISS 1, SECTION 480-712-400 

DRAWINGS USED 

SD-IGl8:S-OI TTLl!I 
SD-IGl76-OI RRLC 
SD-IGl77-OI LRLC 
SD-IGl82-OI IIITAC 

r--~------Jr--,-------------------------------------------~-----<- / ________ .,_ __ _ 
MANUAL " -

4
av 

OPERATION OF RADIO FROM DC TO NCC / REMOTE RADIO SITE 1-------,1 -::- TRANSFER TO FIVE OTHER I" 
SWITCH LOCAL OR REMOTE 

A 
,-------24V 

MANUAL 
TRANSFER 

SWITCH 

1/G LINE SELECT 
KEY LAMPS 

4TROL AND CONTINUITY 
TEST Cl RCUIT 

H 

TRC 
-48V 

TRC 

TRC 

TRC 

TRC 

(+) 

PROVIDED WHEN TRANSFERRING 
REMOTE RADIO SITE 

REMOTE RADIO SITE 

,, 

J_ " MANUAL 
TRANSFER 

SWITCH 

' 

-b MANUAL 

~ H 
-24V 

_ MANUAL 
TRANSFER 

SWITCH 

DC LOOP 

',, 

/ 
-

TO FIVE OTHER 
LINK AND CONTROLLER 

SY-PASS CIRCUITS 

TRI 

LINE Cl RCUITS 

LINK AND CONTROLLER 
SY-PASS CIRCUIT 

BP 
8P A -48V 

REMOTE TRUNK TRANSFER 
CONTROL CIRCUIT 

TD 

.,,. 

TD 
TRI 

l ~ I 
[}--48V l 

)( 

.,,. 

TD 

NCC ATTENDANT OPERATES 
MANUAL TRANSFER SWITCH 

AT NCC 

MANUAL TRANSFER 
SWITCH IS OPERATED 

AT REMOTE SITE 

LOCAL RADIO LINE CIRCUIT 

TC 
LOCAL RADIO SITE ~ ,.......;:,L----i ~ REMOTE 

RADIO SITE 

TO FIVE 
OTHER 
TRUNK 

TRANSFER 
CIRCUITS 

-4BV 

TC TR 
~-48V 

TC ---r---!-
(FIG. :5) 

TR 

-48V 

TRUNK TRANSFER CIRCUIT 

NOTE: 

TR 

TRANSFER COMPLETED 

GUARD TONE 
REMOVED FROM 

TRUNK 
(FIG. 12) 

DC LOOP CIRCUIT IS SHOWN BETWEEN NCC AND 
TRUNK TRANSFER CIRCUIT. HOWEVER DC LOOP 
CIRCUIT MAY BE LOCATED BETWEEN ANY 
TRANSFER KEY AND RELAY DEPENDING UPON 
GEOGRAPHICAL LOCATION OF EACH. 

TR 
LINE 

TRC 
TRI 

1.5 SEC 

TD 
TR 
TRANSFER 

TR 
LINE 

GUARD TONE 
REMOVED FROM 

TRUNK 
(FIG.12) 

TRANSFER OF 
SITE COMPLETED 

TRANSFER OF 
SITE COMPLETED 

BP 

TRC 

TRI 

TRANSFER OF 
SITE COMPLETED 

TR -~ TRANSFER BP 

TRANSFER OF 
SITE COMPLETED 

Fig. 11 - Manual Transfer of Radio Site 
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MANUAL TRANSFER 
AND ALARM CIRCUIT 

A 

MANUAL .,,. TRANSFER 
SWITCH 

A 
-24V 

MANUAL 
TRANSFER 

SWITCH 

TO A/G LINE SELECT 
KEV LAMPS 

CONTROL AND CONTINUITY 
TEST Cl RCUIT 

TRC 
-48V 

T,~C 
' 

TRC 
' I 

(-)- .____ (+) 

T,~C 
, 

TRC 
I 

I 

PROVIDED WHEN TRANSFERRING 
REMOTE RADIO SITE 

,, 

REMOTE RADIO SITE 

" 
J "' MANUAL 

TRANSFER 
SWITCH 

" l. 
,,, 

MANUAL 

~ H 
-24V 

_ MANUAL 
TRANSFER 

SWITCH 

DC LOOP 

\\ 
~ 

. , 

-
TO FIVE OTHER 

LINK AND CONTROLLER 
BY-PASS CIRCUITS 

TRI 

I 

, " 

LINK AND CONTROLLER 
BY-PASS CIRCUIT 

BP 
!:IP A . -48V 

REMOTE TRUNK TRANSFER 
CONTROL CIRCUIT 

TD 

1 F, 

TD 
TRI 

~j 
D---48V l 

)( 

I 
TD 

REMOTE RADIO LINE CIRCUIT SCII-MANUAL TRANS 

TR 
NCC ATTENDANT DESIRES T 

OPERATION OF RADIO FROM 

LOCAL RADIO LINE CIRCUIT 

TC 
LOCAL RADIO SITE 

TO FIVE 
OTHER 
TRUNK 

TRANSFER 
CIRCUITS 

-48V 

TC TR 
~-48V 

TR 

-48V 

TRUNK TRANSFER CIRCUIT 

NOTE: 

TC 
TR 

TRANSFER COMPLETED 

GUARD TONE 
REMOVED FROM 

TRUNK 
(FIG. 12) 

DC LOOP CIRCUIT IS SHOWN BETWEEN NCC AND 
TRUNK TRANSFER CIRCUIT. HOWEVER DC LOOP 
CIRCUIT MAY BE LOCATED BETWEEN ANY 
TRANSFER KEY AND RELAY DEPENDING UPON 
GEOGRAPHICAL LOCATION OF EACH. 

I 
NCC ATTENDANT OPER 
MANUAL TRANSFER SW 

AT NCC 

TR 
LINE 

TR 

T 

TR 

TRANSFER OF 
SITE COMPLETED 



TR 
TO MANUAL ~TR) 

TRANSFER -48V 
CIRCUIT 

T 
TO 2500 CPS - __ ---'ll\1v------l--------- ------4----

[ 

T R2 TR T 

SUPPLY R R3 -+ 

TO LINE 
SELECTION 

CIRCUIT 

-----'IN',----+---+---+--_, R 

TR 

R TR TR 
T 

FILTER 
R 

s 
RT 

FILTER ~I RR 

R Tl 

l
~----'-'-+----

RI 

l 

REMOTE RADIO LINE CIRCUIT 

----+ 

-
IDLE 4-WIRE 

TRUNK 

!~ 
, ' 

--TR 
,/ 

/'-

->--TR 

AMPLIFIER 
OR 

ATTENUATOR 

--TR 
~ / 

rs. 
--TR 

'-/ 
/'-. 

TR 

ISS 1, SECTION 480-712-400 

T ---

R ---

Tl ---
RI ---

DRAWINGS USED 

SD-IGl76-0I RRLC 
SD-IGl83-0I TTLB 

TO TRUNK 
TRANSFER 
ARRANGEMENT 

~ TO MANUAL 
-48V TRANSFER 

Cl RCUIT 

TRUNK TRANSFER CIRCUIT 

Fig. 12 - Method of Checking Continuity of 4-Wire 
Idle Trunk 
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E 

ALM 
LOSS OF CONTINUll Y OR 
CROSS ON DC LOOP WILL 

_ ENERGIZE ALM RELAY 

----4P-----+---l-(;_A;..::L~)-----A~Li....M __ -48V 

-= 
F 

-= 

s 
-48V 

(AA) 

ACO KEY 
(ACO) 

D 

F-------,,):E'----24V c~; AC-OC 

- ~ RINGGRD 
+130V 

c: AC-DC 

RING GRD 

-1 

D 

f s 
)( -24V 

ACO KEY 
-= 

(ACO) 

s 

ALR ALM 

ALR 

ALR ALR 

RS 

D 
RS ALM 

CONTROL AND 
CONTINUITY TEST 

CIRCUIT 

-4BV 

LOSS OF 2500 CPS TONE ON TRUNK 
CIRCUIT WILL RELEASE RS RELAY. (CONTACTS 
OF RS RELAY SHOWN IN RELEASED POSITION) 

ALM 

I r; Ari 
0-----4BV 

RS ACO 
-4BV 

ALM ACO 

ALM ACO (AA) 
-4BV---- r-----;--+------~----+.----, 

E 

F 

MANUAL TRANSFER 
a 

ALARM CIRCUIT 

ACO 
·-24V 

-= 

ACO ALM 
(LB) 

ACO 
I 

(FR) TO FLASHING 
CIRCUIT 

ALM (FU )( 

REMOTE RADIO LINE CIRCUIT 

ISS 1, SECTION 480-712-400 

DRAWINGS USED 

SD - IGl76-0I RRLC 
SD-IGIB3-0I TTLB 
SD-IGIB2-0I MTAC 

SC 13-ALARM CIRCUITS 

LOSS OF CONTINUITY ON DC LOOP 

*ALM 
LAMP 

I 
I 
I 
I 
I 

CONTINUITY RETURNED 

ALM 
LAMP 

ALM 

*ALM 

ALR 

LOSS OF 2500 CPS TONE ON TRUNK 

+RS 
300 MSEC 

*ALM 

(FLASH) f ALM 
LAMP 

I 
I 
I 

(STEADY) ALM 
LAMP 

2500 CPS TONE RETURNED 

RS 

ALM ACO 
ALM 
LAMP 

t BUZZER 

I 
I 
I 

ACO 
KEY 

ALR 

BUZZER 

+ BUZZER 
I 
I 
I 

ACO 
KEY 

ACO 

BUZZER 

Fig. 13-Alarm Circuits 
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L 
r--+-- (NOTE 3) 

L L 

-48V---+~r------lt----lEl---<,(f---➔)>---<1-"------~ 

-48V 

-48V 

NOTES: 

C 

LJ 
SD 

(NOTE 2 l 

D 

C 

-48V 

GIG 
LINE SELECT 
KEY 

GIG 
LINE 

RELEASE KEY 

PR 

-48V 

LINE SELECTION CIRCUIT 

-=-

I. MULTIPLED TO OTHER G/G LINE SELECT KEYS AND L RELAYS AT SAME POSITION. 

2. OPTION REQUIRED FOR PICKING UP CONFERENCE LINE, CONFERENCE BRIDGE,AND 
MONITORING CIRCUITS. PATH ENABLED ONLY AT SENIOR DIRECTOR POSITION. 

3, CHAINED THROUGH OTHER L RELAYS AT SAME POSITION. 

UTILIZED WITH 
THE CONF BRIDGE 

PICK- UP RELAY 

-=-

ISS 1, SECrlON 480-712-400 

DRAWINGS USED 
SCl4 - G/G LINE SELECT KEY CONTROL CIRCUIT 

SD-16173-01 

ATTENDANT RECEIVES INCOMING G/G CALL OR DESIRES 
TO MAKE G/G OUTGOING CALL 

ATTENDANT OPERATES NON-LOCKING G/G LINE SELECT KEY 

( FIG. 2) 

WHEN LINE IS SELECTED 
C SY SENIOR DIRECTOR FOR 

CONF SRIDGE,CONF LINE 
D OR MONITORING (FIG. I 5) 

~------1 ___ ______.f SD 

C 
(SR) L 

G/G LINE SELECTION COMPLETED 

ATTENDANT DESIRES TO 
SELECT ANOTHER 

G/G LINE 

ATTENDANT DEPRESSES 
SECOND G/G SELECT KEY 

( FIG. 2) 

*L ~-----1 1 (2ND SEL) 

SECOND G/G LINE 
SELECTION COMPLETED 

I 
ATTENDANT RELEASES 

G/G SELECT KEY 

fo 

I 
CALL PROCEEDS 

I ATTENDANT RELEASES G/G 
I 

I

I SEL+ ~EY 

L-----------, 
I 

ATTENDANT DESIRES 
TO RELEASE LINE 

ATTENDANT DEPRESSES 
G/G RELEASE KEY 

I 
CONF LINE CALL, 

ATTENDANT DESIRES 
TO HOLD LINE 

SEN DIR DEPRESSES 
CONF ADD KEY 

CF 
LI NE 

SELCKT 

CONF LINE CALL 
ATTENDANT DES I RES TO RELEASE 

ALL LINES IN CONFERENCE 

ATTENDANT DEPRESSES 
HOLD KEY 

ATTENDANT DEPRESSES 
SIG AND CONF REL KEY 

I 
H 
LINE 
SEL C KT 

______ ____,f-PR __ __, 

D 
C 
(SR) 

C 

L 
(1ST SEL) 

G/G LINE RELEASED 

ATTENDANT RELEASES 
G/G RELEASE KEY 

L 
ATTENDANT 
RELEASES 

ATTENDANT RELEASES HOLD KEY 

CONF ADD KEY _J- H 
CF t LINE 

LINE SEL CKT 

SEL CKT L-----i 
+~R 

Fig. 14-G/G Line Select Control Circuit 
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POSITION 
FUNCTION KEYS 

SD 

•I 
SD 

BZI DI LI BR 

LI 

LG 
-24V 

WCI 

WC 
•I 

BZ2 02 L2 

L2 

LG 
-24V 

WC2 

1) 

BZ3 03 L3 
TO LINE 
CIRCUIT L3 

AS REQUIRED 
LG 

-24V 

ASOI 

BZ4 04 L4 

L4 

LG 
-24V 

ASO2 

BZ5 05 L5 

L5 

LG 
-24V 

IDO 

BZ6 06 L6 

L6 

-24V 

POSITION CONTROL CIRCUIT 

BZ 

so 

-4BV 

WC 

LINE SELECTION CIRCUIT 

I 
I 

PO PO I 
-48V I 

L _______ _J 

'""'" [ POWER 
SUPPLY 

BZ 

BZ 

ISS 1, SECTION 480-712-400 

SCl5 -TYPICAL POSITION CONTROL CIRCUIT 

ATTENDANT DEPRESSES POSITION FUNCTION KEY 

IF SD POSITION 
FUNCTION KEY 
IS DEPRESSED 

IF WCI OR WC2 
POSITION FUNCTION 
KEY IS DEPRESSED 

ALLOWS SELECTIVE CONTROL 
OF CERTAIN G/G LINE 

FACILITIES 

LAMP GROUND 
ENABLED (FIG. 3) 

POSITION 
FUNCTION KEY 
LAMP 

DRAWINGS USED 

SD-IGIBl-01 

AN INCOMING G/G 
CALL IS RECEIVED 
FOR A PARTICULAR 

POSITION (S) ( FIG.2) 

BZ 

BUZZER 

PO 

Fig. 15-Typical Position Control Circuit 
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TO SAME 
CIRCUITS AT DIAL SELECT 

-24V 

OTHER POSITIONS L KEY~AMP 
----..----1----+----4'-::....__---+-' ___________ __}~ 

- I ~ 

B 
' / -/, 

1 (NOTE) B A 
-48V ---- D )( 1 

-= 

A 
-48V 

I 
~ 

-= 
,,- LB R 

'/ 
/, 

FLASHING FL 

CIRCUIT 

I FR R 
)( .... 

-48V SIGNAL ON -+{ OPERATED BY 
INCOMING 

DIAL SELECT CIRCUITS 

RECOVERY LINE 
(FIG. 24) 

T 

FLASHING 
CIRCUIT 

[ 

FT 

ST 

l 
' , 

l 
)( 1 

BACKLIGHTING [ BB 
CIRCUIT 
(FIG. 3) LG 

----------' 

COIL LOCATED IN 
ATTENDANT TEL CIRCUIT 

L OPERATED WHEN 
-48V DIAL SELECT KEY 

IS DEPRESSED 
(FIG. 14) 

LINE SELECTION CIRCUIT 

NOTE: 
OPTION IS USED IN DIAL SELECT CIRCUIT FOR 
RECOVERY LINES TO INDICATE INCOMING CALLS. 

ISS 1, SECTION 480-712-400 

SC 16-TYPICAL LINE SELECTION INDICATING CIRCUIT 
(DIAL SELECT KEY LAMPS) 

ATTENDANT DESIRES TO INITIATE 
A G/G RECOVERY LINE CALL, A 
G/G SCRAMBLE LINE CALL, OR 
MONITOR ANOTHER POSITION 

ATTENDANT DEPRESSES DESIRED 
ASSOCIATED SELECT KEY 

A 

i 
(FIG. 14) 

L 

INCOMING RECOVERY LINE CALL 
(FIG. 24) 

APPLIES FLASHING VOLTAGE 
TO CORRESPONDING KEYS AT 

ALL POSITIONS 

I 
ATTENDANT DEPRESSES FLASHING 
G/G RECOVERY LINE SELECT KEY 

R 

APPLIES FLUTTER VOLTAGE 
8 TO OPERATED G/G LINE 

APPLIES STEADY VOLTAGE 
TO CORRESPONDING LAMPS 

AT OTHER POSITIONS 

SELECT KEY LAMP 

BREAKS PATH FOR 
STEADY VOLTAGE SUPPLY 
TO OPERATED G/G LINE 

SELECT KEY LAMPS 

DRAWINGS USED 

SD-IGl73-OI LSC 
SD-IG175-OI DSC 

Fig. 16- Typical Line Status indicating Circuit - Dial 
Select Key Lamps 
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L CF H 
'-/ I I 

"''- I I l 
A -

_,, FL 

:=Jc -48V 

[" A 
BACKLIGHTING 

,✓ 

-24V 
✓, CIRCUIT 

(FIG, 3) BB 

CF 
FLASHING ,✓ 

CIRCUIT ,. ' 
TO 

SAME CIRCUIT 

H C A AT OTHER POSITIONS 
LW 

' J ' I / I 
,. ' I I - I 

L 

LB 
C 

[ H 

' J '-/ 

' 
,, '- ,, 

FLASHING L 
C A OPERATED BY CIRCUIT 

-48 --[}--+-- INCOMING SIGNAL ST >< V ON PBX LINE 1 (FIG. 27) L 

-48V D 
L 

I 

CONFERENCE LINE CIRCUIT LINE SELECTION CIRCUIT 

CONFERENCE 
LINE SELECT 

KEY LAMPS 

@ 

-, 
'!'.. 

OPERATED WHEN 
CONFERENCE LINE 
SELECT KEY IS 
DEPRESSED 
(FIG, 14) 

ISS 1, SECTION 480-712-400 

DRAWINGS USED 

SD-IGl73-OI LSC 
SD- IGl78-OI CLC 

SCl7-TYPICAL LINE STATUS INDICATING CIRCUIT 
(CONFERENCE LINE SELECT KEY LAMPS) 

SENIOR DIRECTOR DESIRES TO INITIATE 
A G/G CONFERENCE LINE CALL 

SENIOR DIRECTOR DEPRESSES G/G CONFERENCE 
LI NE SELECT KEY 

INCOMING CONFERENCE 
LINE CALL (FIG. 27l 

tc 
APPLIES FLASHING VOLTAGE 
TO CORRESPONDING KEYS AT 

ALL POSITIONS 

I 
SENIOR DIRECTOR DEPRESSES 

FLASHING G/G CONFERENCE 
LI NE SELECT KEY 

(FIG, 15 l 

SD 

l 
_ ________.__I_____.·,·+:~ 

A 

REMOVES STEADY VOLTAGE 
AT CORRESPONDING LAMPS 

AT OTHER POSITIONS 

(FIG. 14) 

L 

APPLIES FLUTTER VOLTAGE 
TO OPERATED G/G LINE 

SELECT KEY LAMP 

IF SENIOR DIRECTOR 
DESIRES TO HOLD CALL 

SENIOR DIRECTOR 
OPERATES HOLD KEY 

A 

APPLIES STEADY 
VOLTAGE TO 

CORRESPONDING LAMPS 
AT OTHER POSITIONS 

H LINE SEL CKT 

H CONF 

LAMP WINKS AT 
CORRESPONDING LAMPS 

AT ALL POSITIONS 

CALL 
IS HELD 

(FIG. 14) 

+L 

SENIOR DIRECTOR RELEASES 
HOLD KEY 

Fig. 17 - Typical Line Status Indicating Circuit­
Conference Line Select Key Lamps 
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( LEFT POSITION) 

BE 
TO OTHER 

LEFT POSITIONS L CF H 
-48V----'~---l---+---•==-/-----<,~(~(8_A~) --)¾('---~I ---1-1-~ -~ 1 

TO OTHER 
RIGHT POSITIONS 

-48V -----' r----+-+--....e,:/::.,_ ____ --l 

BF 
(RIGHT POSITION) CONFERENCE 

TO OTHER BRIDGE SELECT 
BE LEFT POSITIONS KEY LAMP 

-24V -----;'~/~---t--f----4../,:::... _____ (~'~(~Bc=L:!..) --+~--+--------1,--_...,.. ___ _j(a\ 
7'.. - '' I , ,, 

TO OTHER 
~~ RIGHT POSITIONS 

-24 V ----7~,-----f---+----4/,:::... ____ _j l FT 
L 

BACK UGH Tl NG [~ 
CIRCUIT 

• 

CONFERENCE BRIDGE CIRCUIT 

,/ 

FLASHING L 
c1 RCUIT _s_T_....,)>+-(---.l 

(FIG.3) LG _______ .... 

L 

D 
ENERGIZED WHEN 

-48V -------1 1------- CONFERENCE BRIDGE 
KEY IS DEPRESSED 
(FIG. 14) 

LINE SELECTION CIRCUIT 

ISS 1, SECTION 480-712-400 

SC IS-TYPICAL LINE STATUS INDICATING CIRCUIT 
(CONFERENCE BRIDGE SELECT KEY LAMP) 

DRAWINGS USED 

SD-IGl78-0I CBC 
SD-IGl73-DI LSC 

APPLIES STEADY 
VOLTAGE TO CORRESPONDING 

KEY LAMPS 
AT LEFT POSITIONS 

SENIOR DIRECTOR DESIRES TO PLACE 
HIS POSITION INTO CONFERENCE BRIDGE 

I 
SENIOR DIRECTOR DEPRESSES CONFERENCE BRIDGE KEY 

(FIG.14) 

L 

APPL! ES FLUTTER VOLTAGE 
TO CONFERENCE BRIDGE KEY LAMP 

APPLIES STEADY 
VOLTAGE TO CORRESPONDING 

KEY LAMPS 
AT RIGHT POSITIONS 

( FIG. II) 

SD 

fig. 18 - Typical Line Status Indicating Circuit­
Conference Bridge Select Key Lamp 
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111 
G 

111 f~L A 
~ M SG 

I 111 

FOOT SWITCH Rl5 

X FS T 

7 TW FROM 
R Rl4 

I T B Iv 

8 TW II A 
TO B Rl6 A 

I MT 
Iv 

Rl7 MR w 
R TW R3 

A 
MT TW R4 

MR 

TW 

H 
LM 
X SG 

Tl 
LM 

R7 

T 

RB 

RI 
LM 

R 

TO C TW 
LM 

RT X MT 

LM 
RR MR 

X 
Al 

~ II -24V 

LM 
48 D ( FIG.20) 

Rl3 

-- -48V Rl2 

----111 

(Cl ATTENDANT TELEPHONE CIRCUIT 
DIAL SELECT CIRCUIT ( MONITORED POSITION) 

T3 

R3 

A 
11 

TO HEADSET 

-48V 
OR HANDSET 

T2 

R2 

WL 
TT 

WL 
TR 

TO RADIO 

WL 
RT 

SITE 

WL 
RR 

TW Tl 
T 

TW RI 
IIA 

TW 

R 

A TO 2-0R 
4-WIRE 
G/G LINES 

T4 

R4 

ISS 1, SECTION 480-712-400 

DRAWINGS USED 

SD-IG174-0I ATC 
SD-IG173-0I LSC 
SD-IGl75-0IDSC 

SCl9- 4-WIRE CIRCUITS FOR MONITORING 
OTHER POSITIONS 

WT 

PLACES MONITORING POSITION 
PUSH-TO-TALK CIRCUIT 

UNDER CONTROL OF 
MONITORED POSITION 

SENIOR DIRECTOR DESIRES TO 
MONITOR ANOTHER POSITION 

SENIOR DIRECTOR DEPRESSES G/G 
LINE SELECT KEY FOR MONITORING 

( FIG.14) 

L 

A 
DIAL SEL 

B 
DIAL SEL 

SENIOR DIRECTOR 
DIALS SELECTED POSITION 

I 
(FIG. 20) 

(FIG. Ill 

SD 

KEY LAMPS ACTIVATED 
(FIG. 16) 

...-------1tLM 
t~~MP 

CONNECTION COMPLETED 
FOR MONITORING 

SENIOR DIRECTOR 
DESIRES TO TALK TO 

MONITORED POSITION 

..----1---, 
MONITORED POSITION 

NOT IN PUSH- TO -
TALK CONDITION ON RADIO 

+A( MONITORED 
POSITION l _____ ___, 

MONITORING POSITION DEPRESSES 
PUSH-TO- TALK KEY 

J, A ( MONITORING T POSITION) 

MONITORING POSITION MAY NOW TALK 
WITH MONITORED POSITION 

MONITORED POSITION 
IN PUSH-TO-TALK 

CONDITION ON RADIO 

t A ( MONITORED j POSITION) 

MONITORING POSITION 
LOCKED OUT 

Fig. 19- Four-Wire Circuits for Monitoring Other 
Positions 
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II 
G 

WL M A 

~--~111 

_s_G ---4ill--w--+I-L -~i-------1111 
-48V 

FOOT SWITCH 
FS T 

Rl5 . 
vv 

T2 R7 TW Tl T 
FROM 

B R Rl4 . 
V 

RI II A 
TO B 

R2 MT RIG . 
V V 

TW TW 
MR Rl7 . 

V 

TO HEADSET 
OR HANDSET R 

R4 R3 

A 
T3 MT 

A R 

R3 MR 

(A) ATTENDANT TELEPHONE CIRCUIT 
(MONITORING POSITION) 

FS 
L 

H 
LM 

SG 

FL L C LM 
T Tl T 

FL L D RI 
LM 

R R 
I X 

TO C 

L LM 
MT RT MT 

MR 
L 

RR 
LM 

MR 
FROM A 

Al 
L 
~ ( FIG. 14) ---0- -4BV 

ii -24V 

LM 
L WT 

ii~ -48V 

-48 D ( FIG. 20) 

A 
G 

I -4BV 

M WT 
11 

(B) LINE SELECTION CIRCUIT 
(MONITORING POSITION) DIAL SELECT CIRCUIT 

)K 

f'\. 

R> 
,~ 

V 
A 

~II~ 
TW R3 R21 

/ I .. ,AA 
I 
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Fig. 22 - Scramble line Transfer and Signal Circuit­
located at NCC 
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SC24- 2-WIRE CIRCUITS FOR CONNECTING TO 
RECOVERY LINE (CONT.) 

ATTENDANT DESIRES TO CONNECT TO RECOVERY BASE 

I 
ATTENDANT DEPRESSES G/G RECOVERY SELECT KEY 

I 
(FIG.14) 

L 

TW A 
DIAL SEL 

DRAWINGS USED 

SD-IGl73-0I LSC 
SD-IGl75-0I DSC 
SD-IGIBl-01 POC 

PREPARES 
ATTENDANT TEL 

CIRCUIT FOR 2-WIRE 
OPERATION 

ATTENDANT DIALS (FIG. 20) 

KEY LAMPS ACTIVATED 
(FIG. 16) 

Al 
LAMP 

LR 

CONNECTION TO 
LINE COMPLETED 

RS 

AUTOMATIC OUTGOING 
SIGNAL SENT TO RECOVERY 

BASE 

PREPARES ATTENDANT TEL 
CIRCUIT FOR 2-WIRE 

OPERATION 

B 
(DIAL SEL) 

(FIG.16) Cl RCUIT IS RESET TO 
RECEIVE FUTURE CALLS 

SR 

RS 

LR 

R 

CALL IS TERMINATED 

(CONTINUED) 

L 

A 

B 
(SR) 

SIGNAL REMOVED 
FROM RECOVERY LINE 
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