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112A KEY EQUIPMENT

AIR-GROUND RADIO CIRCUITS

MAINTENANCE

1.00 INTRODUCTION

1.01 This section covers the various circuits that can be established by the
(' | : operation of keys and jacks associated with radio circuits at air-ground
‘ radio comsoles, the TACTICAL CHANNEL ASSIGNMENT PANEL, THE
RADIO MONITOR PANEL, and the RADIO SUPERVISORY PANEL. It
covers the operational path of all keys, jacks, relays, switches, and lamps required
to complete the control, signaling, and talking paths to either a radio site, a

commercial broadcasting company, or a training position.

1.02 Monitoring circuits other than those associated with the RADIO
" MONITOR PANEL and the RADIO SUPERVISORY PANEL are
covered in Section C71.676, Figs. 2 and 3.

1.03 Each figure comprises a sequence chart and an operational sketch.

( , References: $D69261-01, Issue 6B
SD69268-01, Issue 5B
$D69272-01, Issue 4A
SD69278-01, Issue 5A
SD69289-01, Issue 2A
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2.00 COMMON CHANNEL SELECTION, MAIN OR
INDIVIDUAL POSITION,
SINGLE SITE KEY OPERATED

2.01 When an attendant’s telephone set plug has

been inserted in its jack and a common chan-
nel key is operated at a main or individual position,
ground is connected to a CH lead and operates the C
relay. When a single site key is operated and the

. attendant’s telephone and key equipment is not con-

nected to a wire line, an SD relay operates and in turn

‘operates an AD relay. Operated AD relay opens the

operate path of AD relays of higher numbered sites to
prevent multiple site connection. With the C and AD
relays operated, the T and R leads are connected
through from the attendant’s telephone and key circuit
to the air-ground voice communication system, estab-
lishing a receiving path.

2.02 When the push-to-talk switch at the attend-
ant’s telephone set is operated, the A relay

operates and causes a ground to be simplexed over the

T and R leads. From the center tap of the D inductor
this ground is connected to the PT lead and, through
the air-ground voice communication system, connects
the radio transmitting equipment at the site to the
T and R leads from the attendant’s telephone and key
circuit. Transmitter battery for the attendant’s tele-
phone set is supplied through the operate path of the
A relay. When the radio transmitting equipment at the
site is activated, ground is placed on the BL lead
through the air-ground voice communication system
to operate the BL relay which operates the common
channel lamp. This signals the attendant that his push-
to-talk signal has been received and the transmitter is
on the air.

2.03 When the push-to-talk switch in an airplane is

operated, carrier frequency is sent out. This
operates a codan relay at any site which is near
enough to respond to it and, through the air-ground
voice communication system, places ground on the
CL lead to operate the site lamp through contacts of
the C relay.

2.04 This completes the talking path between the
attendant’s telephone set and the airplane. The

release of operated keys or the operation of a wire-

line key restores telephone equipment to normal.

References: SD69261-01, Issue 6B
SD69268-01, Issue 5B
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3.00 COMMON CHANNEL SELECTION, MAIN OR
INDIVIDUAL POSITION, TWO OR MORE SITE
KEYS OPERATED
3.01 When an attendant’s .telephone set plug has
been inserted in its jack and a common chan-
nel key is operated, ground is connected to a CH lead
and operates the C relay. When two or more site keys
are operated and the attendant’s telephone and key
equipment is not connected to a wire line, the asso-
ciated SD relays operate. Operated SD relays operate
the MSD relay over the CSD and MSD leads. Oper-
ated MSD relay opens ground to the attendant’s
push-to-talk switch to make it ineffective so that the
attendant cannot transmit to two or more sites at once.

3.02 When the push-to-talk switch in an airplane is

operated, a carrier frequency is sent out which
operates a codan relay at any site near enough to
respond to it. The codan relay causes ground to be
placed on the CD and CL leads through the air-
ground voice communication system. Ground on the
CL lead operates the associated site lamp, and ground
on the CD lead operates the associated CD relay.
Operated CD relay operates the AD relay which closes
through the T and R leads from the air-ground voice
communication system to the attendant’s telephone
set for receiving only. Operated CD relay (a) locks
operated through its own contacts, (b) opens the
operating path of lower numbered CD relays, and
(c) opens the operating path of higher numbered AD
relays. Therefore, if a signal is received simultaneously
on two or more sites, the transmission path can be
completed to one site only.

When the attendant wishes to transmit to an
airplane, he must release all but one site key
which releases the associated SD relays and the MSD
relay. Refer to Fig. 1, Common Channel Selection,
Main or Individual Position, Single Site Key Operated.

3.03

References: SD69261-01, Issue 6B
SD69268-01, lssue 5B
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400 COMMON CHANNEL SELECTION, MAIN OR
INDIVIDUAL POSITION,
ALL SITES KEY OPERATED

4.01 When an attendant’s telephone set plug has

been inserted in its jack and a common chan-
nel key is operated at a main or individual position,
ground is connected to a CH lead and operates the C
relay. When the ALL SITES key is operated and the
attendant’s telephone equipment is not connected to
a wire line, the ASD relay operates and (a) operates
the MSD relay and (b) lights the ALL SITES lamp
at the assistant’s position. Operated MSD relay opens
ground to the push-to-talk switch to make it ineffec-
tive. The operator can now receive a voice signal from
any site under the following condition.

4.02 When the push-to-talk switch in an airplane

is operated, a carrier frequency is sent out
which operates a codan relay at any site near enough
to respond to it. The codan relay causes ground to be
placed on the CD and CL leads through the air-
ground voice communication system. Ground on the
CL lead lights the associated site lamp. Ground on the
CD lead operates the CD relay which operates the
associated AD relay. This closes through the T' and R
leads from the air-ground voice communication system
to the attendant’s telephone set for receiving only.
Operated CD relay opens the operating path of lower
numbered CD relays and opens the operating path of
higher numbered AD relays. Therefore, if a signal is
received simultaneously on two or more sites, the
transmission path can be completed to one site only.

4,03 When the attendant wishes to transmit to an

airplane, he must release the ALL SITES key
which releases the ASD and MSD relays and extin-
guishes the ALL SITES lamp. Operation of the site
key associated with the operated site lamp will allow
the push-to-talk switch to become effective and allow
the attendant to transmit, as described in Fig. 1, Com-
mon Channel Selection, Main or Individual Position,
Single Site Key Operated.

References: SD69261-01, Issue 6B
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5.00 COMMON CHANNEL SELECTION, ASSISTANT
POSITION, SINGLE SITE KEY OPERATED

5.01 When an attendant’s telephone set plug has

been inserted in-its jack and a common chan-
nel key is operated at an assistant position, ground is
connected to a CH lead and operates the C relay.
When a single site key is operated and the attendant’s
telephone and key equipment is not connected to a
wire line, an ST relay operates and operates an AT
relay. Operated AT relay opens the operate path of
the AT relays of higher numbered sites to prevent
multiple site connection. With the C and AT relays
operated, the T and R leads are connected through
~ from the attendant’s telephone and key circuit to the
air-ground voice communication system, establishing
a receiving path. :

5.02° When the push-to-talk switch at the attend-

ant’s telephone set is operated, the A relay
operates and causes a ground to be simplexed over the
T and R leads. From the center tap of the D inductor,
this ground is connected to the PT lead and, through
the air-ground voice communication system, connects
the radio transmitting equipment at the site to the T
and R leads from the attendant’s telephone and key
circuit. Transmitter battery for the attendant’s tele-
phone set is applied through the operate path of the
A relay. When the radio transmitting equipment at the
site is activated, ground is placed on the BL lead
through the air-ground voice communication system
to operate the BL relay which operates the common
channel lamp. This signals the attendant that his push-
to-talk signal has been received and the transmitter is
on the air.

5.03 When the push-to-talk switch in an airplane is

operated, carrier frequency is sent out. This
operates a codan relay at any site which is near
enough to respond to it and, through the air-ground
voice communication system, places ground on the CL
lead to operate the site lamp through contacts of the
C relay.

5.04 This completes the talking path between the

attendant’s telephone set and the airplane. The
release of operated keys or the operation of a wire-
line key restores telephone equipment to normal.

References: $D69261-01, Issue 6B
$D69268-01, Issue 5B
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6.00 COMMON CHANNEL SELECTION, ASSISTANT
POSITION, TWO OR MORE
SITE KEYS OPERATED

6.01 When an attendant’s telephone set plug has

been inserted in its jack and a common chan-
nel key is operated, ground is connected to a CH lead
and operates the C relay. When two or more site keys
are operated and the attendant’s telephone and key
equipment is not connected to a wire line, the asso-
ciated ST relays operate. Operated ST relays operate
the MST relay over the CST and MST leads. Op-
erated MST relay opens ground to the attendant’s
push-to-talk switch to make it ineffective so that the
attendant cannot transmit to two or more sites at once.

6.02 When the push-to-talk switch in an airplane is

operated, carrier frequency is sent out which
operates a codan relay at any site near enough to
respond to it. The codan relay causes ground to be
placed on the CT and CL leads through the air-
ground voice communication system. Ground on the
CL lead operates the associated site lamp, and ground
on the CT lead operates the associated CT relay.
Operated CT relay operates the AT relay which closes
through the T and R leads from the air-ground voice
communication system to the attendant’s telephone set
for receiving only. Operated CT relay (a) locks op-
erated through its own contacts, (b) opens the operat-
ing path of lower numbered CT relays, and (c) opens
the operating path of higher numbered AT relays.
Therefore, if a signal is received simultaneously on
two or more sites, the transmission path can be com-
pleted to one site only.

6.03 When the attendant wishes to transmit to an
airplane, he must release all but one site key
which releases the associated ST relays and the MST
relay. Refer to Fig. 4, Common Channel Selection,
Assistant Position, Single Site Key Operated.

References: SD69261-01, Issue 6B
$D69268-01, Issue 5B
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7.00 COMMON CHANNEL SELECTION, ASSISTANT
POSITION, ALL SITES KEY OPERATED

7.01 When an attendant’s telephone set plug has

been inserted in its jack and a common chan-
nel key is operated at an assistant position, ground is
connected to a CH lead and operates the C relay.
When the ALL SITES key is operated and the attend-
ant’s telephone equipment is not connected to a wire
line, the AST relay operates and (a) operates the
MST relay and (b) lights the ALL SITES lamp at
the main position. Operated MST relay opens ground
to the push-to-talk switch to make it ineffective. The
_operator can now receive a voice signal from any site,
see 7.02 and 7.03.

7.02 When the push-to-talk switch in an airplane is

operated, a carrier frequency is sent out which
operates a codan relay at any site near enough to
respond to it. The codan relay causes ground to be
placed on the CT and CL leads through the air-ground
voice communication system. Ground on the CL lead
lights the associated site lamp. Ground on the CT lead
operates the CT relay which operates the associated
AT relay. This closes through the T and R leads from
the air-ground voice communication system to the
attendant’s telephone set for receiving only. Operated
CT relay opens the operating path of lower numbered
CT relays and opens the operating path of higher
numbered AT relays. Therefore, if a signal is received
simultaneously at two or more sites, the transmission
path can be completed to one site only.

7.03 When the attendant wishes to transmit to an

airplane, he must release the ALL SITES key
which releases the AST and MST relays and extin-
guishes the ALL SITES lamp. Operation of the site
key associated with the operated site lamp will allow
the push-to-talk switch to become effective and allow
the attendant to transmit as covered in Fig. 4, Com-
mon Channel Selection, Assistant Position, Single Site
Key Operated.

References: SD69261-01, Issue 6B
$D69268-01, Issue 5B
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8.00 COMMERCIAL RADIO CHANNEL SELECTION

8.01 When an attendarnt’s telephone set plug has

been inserted in its jack and the commercial
radio channel key is operated, ground is connected to
a B lead and operates the B relay. Operated B relay
connects the T' and R leads from the attendant’s tele-
phone and key circuit to the team jack. This jack must
be patched manually to the radio jack to complete the-
circuit to the commercial broadcasting company.
When the push-to-talk switch is operated, the A relay
operates. Operated. A relay (a) connects ground to
the PT lead through contacts of the B relay to the BF
lead to light the commercial radio channel lamp at the
operated position and, through the sleeve connection
of the associated patch cords, radio jack, and team
jacks, lights the lamps associated with the commercial
radio channel key at all positions connected to this
channel, (b) furnishes transmitter battery through the
windings of the A relay, and (c¢) connects ground
which is simplexed over the T' and R leads to operate
equipment at the broadcasting company.

8.02 This establishes the transmitting path and
visual signal path. There is no provision for
receiving from a commercial radio channel,

References: SD69261-01, Issue 6B
$D69268-01, Issue 5B

SEQUENCE CHART

ATTENDANT'S JACK

COMMERCIAL RADIO
CHANNEL KEY

B
PUSH-TO~TALK SWITCH

A

COMMERCIAL RADIO
CHANNEL LAMP

- T L

PATCH CORD

T AND R LEADS

PATCH CORD PLACED
FOR IDLE POSITION

COMMERCIAL RADIO CHANNEL
LAMP AT IDLE POSITION

>else

GROUND SIMPLEXED TO
BROADCASTING COMPANY EQUIPMENT




ATTENDANT'S )
JACK

COMMERCIAL RADIO
CHANNEL *
KEY

>4

COMMERCIAL RADIO
CHANNEL KEY
OPERATES B RELAY

PUSH-TO-TALK
SWITCH v

PUSH-TO-TALK SWITCH
OPERATES "A" RELAY.

TRANSMITTER BATTERY A X
IS SUPPLIED THROUGH
WINDINGS OF ‘A" RELAY

COMMERCIAL
RADIO

CHANNEL
LAMP

AT
OPERATED
POSITION

CONTD ABOVE

ol

S

|

|

|

cANRCTORS oMy

¥ HO @ @——H X ——

OPERATIONAL SKETCH

COMMERCIAL
RADIO

v
MINIATURE CHANNEL y
B 'rs. °: CONNECTORS KEY OHR c'glr?N
|
T
CDF P 15: B CDF N
53022R—Ol I<——ssz FIG.Q_’I ;
[Mn.  ATTENDANT'S
CONN JACK
| | Y2
I A
L

v i
OR MIN B v
H CONN JACK !
@ | v |
A N I
CDF A i
NI !
TRANS go)

UNIT :
MIN [
OHR CONN JACK |
feax 1 \ !

\2—T—A

CDF B
|
|
TALK N OR T i
MIN ™ o
CONN SWITCH CcoNN H A WL TS A
|

J

X—HE— Ond), O’

COMMERCIAL
RADIO v v
MIN CHANNEL  MIN
CONNS  LAMP  CONNS OR @ TBS =

] .
lﬂ-————JSBOZZB —"

CONTD FROM BELOW '

PATCH ;

CORD : !
PATCH CORD MUST BE v v v
PLACED BETWEEN  TEAM OR 1s. RADIO TEAM <15 OR Ts. TS. OR
JACK AND RADIO JACK. H A JACK JACK A H C B A

THIS COMPLETES PATH
FROM TRANSMITTER TO

L - 7
COMMERCIAL RADIO S —
CHANNEL ot ] |
SEE SEE
l‘-TABLE-q TABLE g—‘
T TO >
AND COMMERCIAL |
R RADIO PATCH CORD .
LEADS CHANNEL =
- E
v v v a4
OR 1s. RADIO TEAM s, OR TS TS OR 1I9BR " :
H A JACK | JACK & H TS WL '
! 2
20- OO OO+ OG- !
COF cOF lo
SEE
I‘-TABLE-’I IQTABLE’l
E

fe———— us3022AF —

Je— us3022R—8]

CONTD ABOVE

|

lg————J53022B =||
\
A MIN OR
JACK CONN H TS.
B CDF
NI 4.
TRANS (0) v AT
UNIT B MIN OR

JACK CONN H

(k3
A CDF |e-us302289|

TABLE E
RAD10 JACK TERMINATIONS® ' TEAM JACK TERMINATIONS*
Commercial | Radio J_?S(SJZZIRF Team J530222F
Radio Jack kbt Group Jack M
Channel Desig | Ring { Tip Desig | T1 Lead | R1 Lead | BF Leadt
RA-1 R1 T1 1 T1 1-1|R1 1-1{BF 1-1
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! RC-1 Rl Tl ) 3 TI 1-3|[R1 1-3|BF 1-3
RD-1 R1 Tl L T1 1-bfR1 1-4]8F 1-k
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*PATCH CORDS ARE USED TO CONNECT ANY RADIO JACK TO ANY TEAM JACK.

4+THE BF LEAD IS PATCHED THROUGH TO THE RADIO JACK TO OPERATE THE CHANNEL LAMP AT

IDLE POSITIONS PATCHED TO THE SAME CHANNEL.

SECTION C71.68¢

CONTD FROM BELOW

PATCH
CORD

PATCH CORD PLACED i
BETWEEN SAME i
COMMERCIAL RADIO '
CHANNEL AND AN IDLE
POSITION OPERATES
COMMERIAL RADIO

CHANNEL LAMP AT

IDLE POSITION f

COMMERCIAL RADIO!
CHANNEL LAMP
AT IDLE
POSITION

GROUND IS SIMPLEXED
OVER"T*AND*R"LEADS
FROM THE ATTENDANT’S
TELEPHONE CIRCUIT TO
OPERATE EQUIPMENT

AT THE BROADCASTING !
COMPANY

X

- _— COMMERCIAL o v
OR RADIO MIN OR OR
COHIN CHANNEL CONN H H

H
f_'—l_\
L1 LAMP L
X S H———(-9—Cr)
I‘__FSI(E';E9_’I CDF CDF

OPERATED IDLE
POSITION POSITION
1S. TEAM PATCH RADIO RADIO PATCH TEAM Ts. Ts. Ts.
A JACK CORD JACK JACK CORD JACK c B
e J53022AF J53022R —
L SEE TABLE E 4 |
Ts. OR
g 8 B8 Ts wL A Ts.
I
8 COF 5
le————us3022R S| e J530228 +
wL TS.
. A WL 9 SEE ABOVE

N 3 v a I 2 c 2RAW|NG FOR o7
54 BALANCE OF CIRC!
dl—(} x i 3 4 INDUCTOR TG BROADCASTING
3 -y TS, COMPANY
a | () _R
52
| o/
0

J530228 ———»]

T

Fig. 7
Page §



P

9.00 TRAINING CHANNEL SELECTION

9.01 © When an attendant’s telephone set plug has

been inserted in its jack and the training chan-
nel key is operated at an air-ground radio position,
ground is connected to a CH lead and operates the
TR relay. When the push-to-talk switch is operated,
the A relay operates. Operated A relay (a) operates
P relay and (b) furnishes transmitter battery through
its operating path. Operated P relay (a) closes ground
over the TL lead to light the training channel lamp
and (b) closes battery over the L lead to operate the
training line lamp at the training position. The P relay
will be released and the lights extinguished when the
attendant releases the push-to-talk switch. By re-
peated operations of the push-to-talk switch, he can
give a flashing, incoming call signal to the attendant
at the training position. There is no audible signal
provided. The T and R leads are connected from the
attendant’s telephone and key circuit through the TR
relay to the training channel circuit.

9.02 When the attendant’s telephone set plug has

been inserted in its jack and a key associated
with the training channel is operated at the training
position, ground is connected to an A2 lead to operate
the PU relay. When the push-to-talk switch is op-
erated, the A relay operates. Operated A relay fur-
nishes transmitter battery through its operating path
and operates the CA relay which closes ground over
the CLA lead to light the site 1 lamp at the calling
position to indicate that the called attendant has
answered. The T and R leads are connected from the
attendant’s telephone and key circuit through the PU
relay to the training channel circuit to complete the
talking path between the positions.

9.03 When operated keys are restored to normal, all
operated relays release and the circuit is re-
stored to normal

References: SD69261-01, Issue 6B
SD69268-01, Issue 5B
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