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SPECIFICATIONS *
Tone Frequencies 71.9 to 203.5 Hertz

Power Requirements : 10 VDC @ 25 Milliamperes

Number of Integrated Circuits 5

Temperature Range -40°C to +70°C (~40°F to 158°F)

Decode Sensitivity 6 dB SINAD

Decode Response Time 250 Milliseconds above 100 Hz;
300 Milliseconds below 100 Hz

Encode Tone Distortion 1%

Encode Response Time 25 Ms

Frequency Stability +0.5%
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*These specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the complete specifications.
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DESCRIPTION

General EHlectric MASTR II Channel Guard
utilizes thick film integrated circuits
(IC's) and discrete components for maximum
reliability.

Tone frequencies are selected by plug-
in "Versatone'" networks that can be easily
changed, if desired, by replacing the tone
network with one of the desired frequency.

The encoder provides tone coded modula-
tion to the transmitter,.

The decoder operates in conjunction
with the receiver to inhibit all c¢alls that
are not tonme coded with the proper Channel
Guard tone frequency.

MASTR II Channel Guard consists of sin-
gle and Multi-Tone Encode and Decode units
and a Different Tone Encode/Decode unit.

The Different Tone Encode/Decode unit utili-
zes two different tones with automatic tone
selection to transmit and receive messages
that are tone coded with different frequen-
cies, Selection of the Tone Network assoc-
iated with the encode and decode functions
is controlled by the push-to-talk switch
(PTT).

OPTIONS

The single tone Encode/Decode Channel
Guard unit is standard in Mobile Applica-
tions. Other Channel Guard Units with Multi-
tone Encode/Decode, Encode only, Decode
only, or Different Tone Encode/Decode with
auytomatic tone selection are available as
options, Options for Mobile and Station
Applications are identified below.

Each MASTR II receiver is equipped
with a tone reject filter to prevent the
Channel Guard tone from heing heard. 1In
addition, all transmitters have a Channel
Guard Modulation control which is set in
accordance with the "Transmitter Alignment
Procedures",

LBI-4743
OPERATION

GENERAL

A Channel Guard "disable' switeh on
the microphone or handset hookswitch con-
trols the operation of the Channel Guard
decode circuitry. When the disable switch
on the microphone hookswitch is in the
"down" position (away from the small speak-
er symbol) and the microphone or handset is
in the hanger, only those c¢alls that are
tone coded with the correct Channel Guard
frequency are heard. Removing the micro-
phone or handset from its hanger disables
the Channel Guard and permits monitoring
the channel before transmitting.

Placing the Channel Guard disable™
switch in the "up" position (towards the
small speaker symbol) disables the Channel
Guard decode function and allows all incom-
ing calls to be heard whether the microphone
or handset is in or out of the hanger. The
encode function is controlled by the PTIT
switch and is enabled only during the time
the PIT switch is operated. All transmitted
calls are tone coded with the channel guaxrd
frequency determined by the Tone Network,

SINGLE TONE ENCODE/DECODE

In single tone applications, tone net-
works are controlled by the presence or ab-
sence of A~ on control pin 3., When A- is
present at pin 3 the tone network is active.
In those applications (Groups 1, 3 and 6)
where all transmissions are tone coded with
the same frequency, pin 3 is hardwired to A-.

MULTI-TONE ENCODE/DECODE (GROUPS 2 AND 4) .

Where multi-tone Channel Guard units
are used the operating Channel Guard fre-
quency is determined by the selected tone
network. The same tone network is active in
the encode and decode modes and is selected
by the frequency selector switch on the con-
trol unit. A- is applied to pin 3 of the tone
network by the frequency selector switch,

TABLE 1 -~ OPTION IDENTIFICATION

STATION MOBILE PART NO. FUNCTION NUMBER DIAGRAM
OPTION OPTION OF TONES
~~~~~ 19D417261G1 Encode/Decode One 19R622025
9042 - 19D417261G2 Encode/Decode Two-Eight 19R621999
9048
9531 9004 19D417261G3 Encode One 19R622025
9035- 19D417261G4 Encode Two-Eight 19R6219299
9041
9529 2024 19D417261G5 Encode/Decode Two (1 Encode, 19R622026
1 Decode)
9533 9068 19D417261G6 Decode One 19R622025
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The frequency selector switch is a 12-
position switch with a mechanical stop that
limits rotation from one through twelve po-
sitions as required. Aithough up to twelve
frequencies may be provided in radio, Chan-
nel Guard is limited to frequencies F1-F8,
Channel Guard tones A-H correlate with op-
erating frequencies F1-F§ so that selecting
the operating frequency simultaneously se-
lects and activates the associated Channel
Guard tone network.

DIFFERENT TONE ENCODE/DECODE {(Group 5)

Where different channel guard fregquen-
cies are used for the encede and decode
functions, the active tone network is se-
lected automatically by the tone selector,
switch consisting of Q1003 and Q1004, under
control of the PTT switch. Consider two
tone networks - "A'" and "B". When the PTT
switch is operated (encode mode) A- is ap-
plied to the tone selector which in turn
applies A- to pin 3 of tone network A and
removes A~ from Pin 3 of tone network B,
Under this condition transmitted calls are
coded with tone A, Conversely, when the
PIT switch is released, (decode mode) the
opposite conditions occur and all received
calls coded with tone B are decoded. Tone
network A is inactive.

CIRCUIT ANALYSIS

Channel Guard is a continuous~tone
controlled squelch system that provides
communications control in accordance with
EIA standard RS-220. The basic Channel
Guard system utilizes standard tone fre-
quencies from 71.9 to 203.5 hertz with
both the encoder and decoder operating on
the same frequency. The standard channel
guard tone frequencies are listed below,

STANDARD TONE FREQUENCIES

71.9 88.5 107.2 131.8 162 .2
74 .4 91L.5 110.9 - 136.5 167.9
77.0 94 .8 114.8 141.3 173.8
79.7 97.4 118.8 146 .2 179.9
B2.5 100.0 123.0 151.4 186.2
85.4 103.5 127.3 156.7 192.8

203.5

A Squelch Tail Elimination (STE) cir-
cuit ipn the encoder uses a phase shift of
approximately 225° to eliminate undesirable

“noise bursts after each transmission.

Five integrated circuit modules in-
cluding the Tone Network(s) and associated
discrete components comprise the Channel
‘Guard assembly. The IC's consist of the
Filter/Limiter, Selective Amplifier, De-
coder, Encoder, and Tone Network(s). The
Selective Amplifier and Tone Network func-

OPERATION

tion together to form the Frequency Switch-

able Selective Amplifier (FSSA). The FSSA

when properly calibrated provides maximum
flexibility in channel guard tone selection. y
By replacing the plug-in "Versatone" Tone '
Network with another of the desired fre-

quency, the Channel Guard operating fre-

quency can be changed. No adjustments are

required.

Typical diagrams of the Filter/Limiter,
F38A, Decoder, and Encoder are shown in
Figures 1-4. References to symbol numbers
mentioned in the text are found on the Sche-
matic Diagrams, Outline Diagram and Parts
List.

DECODE MODE

The channel guard circuitry contin-
uously monitors all calls via the Volume/
Squelch Hi circuit in the receiver. All
channel guard frequencies are received and
buffered by Ql001 at the input to the Fil-~
ter Limiter IC. Ql001 provides isolation
and eliminates any loading effects the
Channel Guard may have on the receiver.
Associated coupling and attenuation net-
works determine the frequency character-
istics and signal level presented to the
input of the Filter/Limiter.

Filter/Limiter

The Filter/Limiter IC consists of a
voice reject filter (VRF), CG tone switch 3
and amplifier/limiter. The VRF filter is ’
a S5-pole active filter that presents a
minimum attenuation of 30 dB to all voice
frequencies above 300 Hz and passes all
tone frequencies.

CG tone switch Q5 controls the channel
guard frequency receive path. When receiv-
ing (decode mode), Q5 is turned on and the
channel guard frequencies are coupled to
the amplifier/limiter through C1010, R1011
and L1002, The output of the amplifier/
limiter is taken from pin 14 of the IC and
applied to the Selective Amplifier in the
FSSA and to the comparator in the Decode IC.
The clipping action of the amplifier/limiter
eliminates variations in the squelch per-
formance due to changes in tone deviation.

When transmitting (encode mode), A-
from the delayed push-to-talk (DPTT) cir~
cuit in the Encode IC is applied to the
base of Q5 through pin 9 of the filter/
limiter, CR1l, and Rl4 turning it off. With
Q5 turned off, the receive path for the
receiver channel guard frequencies is in-
terrupted and the channel guard frequencies
are not coupled to the amplifier/limiter.
The amplifier/limiter also forms a part of
the pogitive feedback path from the Encode
IC to the FS8A. When the CG tone switch,
Q5, is turped off the amplifier/limiter

receives channel guard tone from the Encode }

IC, causing the FS8SA to oscillate at the
tone frequency.




CIRCUIT ANALYSIS LBI-4743

VRF VRF CG TONE AMPLIFIER/
FILTER FILTER SWITCH LIMITER
Ql & Q2 Q3 8Q4 Q5

O

P
ANy LIMITER
ARI —\w. TONE
out
Do ©
: AN
|
1
| =
#cwooz. CRi i ’[
|
|
|
|
0 0@ » O ©e® G
! cI605 cioos
A- cI0I0 RO LIGO2
l : ‘___{e__‘-_‘ieiiﬂkiw‘___r___J cIo0e : : IL._{(.._ _rv-m_ll
| 1 i____uo@aiiii_*\___‘\ L RN ‘ ‘\N\r—T
: L c1goe | | ! = ol
e = -
l i cioar ! ‘I DEII.AY '
! _——————— - | oTT TONE START
! 1 N {FROM ENCODER)
e o

RC-2603

Figure 1 - Typical Filter/Limiter IC

Frequency Switchable Selective Amplifier
(FSSA)

The FSSA responds only to properly en-
coded calls and generates, on command, the
(selected) encode tone. Having a nominal
Q of 60, the frequency response character-
istics of the FSSA are similar to that of
a parallel resonant LC tank circuit, The
@ is determined by Rl in the tone network,
Rl is selected for each operating fre-
quency.

Frequency calibration control R1005
is preset at the factory using a precision
Reference Tone Network with an operating
frequency of 139.64 Hz.

Once calibrated, the operating fre-
quency and Q of the circuit are controlled
by the tone network. Specifically, the
operating frequency is ceontrelled by the
resistance ratio of R2 to R3 in the tone
network: the Q is determined by R1, The
frequency stability of the FS8SA is +0.5%
R5 in the Tone Network sets the DC loop
bias for the FSSA.

When operating in the decode mode all
incoming channel guard tones are coupled
from pin 14 of the Filter/Limiter to pin 1
of the Selective Amplifier. If the incoming
tone frequency is not within the band-pass
of the FSSA, the FS3A output at pin 4 falls
below the input threshold level of the De-
code IC and the receiver is muted. However,
when the incoming tone frequency matches the
resonant frequency of the FSSA, the tone is
amplified and the tone output of the FSSA
exceeds the input threshold level of the De-
code IC. This permits an in-phase compari-
son at Q4 in the decoder and the receiver
is unmuted.

When transmitting (PTT switch operated)
a positive feedback path is completed from
the output of the FSSA (pin 4 Selective Am-
plifier) through the encode switch (Q7) in
the Encode IC and amplifier ARl in the Fil-
ter/Limiter back to the input of the FSSA
(pin 1 of the selective amplifier). A nega-
tive pulse generated by the encode start
circuit (Q5 and Q@6) in the Encode IC is ap-
plied to the FSSA output to rapidly initiate
ogcillation at the resonant frequeuncy. The
resonant frequency is determined by the tone
network.
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Figure 2 - Typical FSSA Functional Diagram

Decode IC

The Decode IC controls receiver oper-
ation and insures squelch tail elimination.
When a valid tone is received, the two in-
puts to the decoder (one from Filter/
Limiter and one from the FSSA) are out-of-
phase with each other. The received tone
from the Filter/Limiter is coupled directly
to the decode comparator while the tone
from the FSSA is coupled through peak de-
tector circuits that conduct only during the
tone peaks. The peak detection also pro-
vides the necessary phase shift that results
in an in phase comparison at Q4 when the
correct channel guard tone is received.

When the channel guard tones received
from the Filter/Limiter and the FSS8SA are
180° out-of-phase at the inputs (pin 1 and
9) of Decode IC, the receiver is unmuted
by receiver mute switch Q7.

Comparator Q4 compares the phase of
the Filter/Limiter output tone with the
output of the FSS8A. Since the FSSA ampli-~
fies only the selected channel guard tone
and inverts it, both the absence of a tone
or a phase change away f£from 180° will re-
sult in an out-of-phase condition at the
base of comparator Q4. During the absence
of an input signal from the FSSA, Q3 will
turn on and hold the base of Q4 at A~ pre
venting a positive phase comparison. Unde.
these conditions, the receiver is muted.

Peak Detector

The tone signal from the FSSA is cou~
pled to the base of peak detector Ql in the
Decode IC through pin 1. Ql determines the
threshold level at which the receiver is
unmuted, The threshold level is determined
by the emitter voltage of Ql which is con-
trolled by the conduction of @5, In the de-
code condition when channel guard tones are
not being received Q5 is turned on. The
collector current for Q5 is drawn through
R2 in the emitter circuit of Q1 causing the
emitter voltage of Ql to drop and therefore
require a more negative pulse at the base
of Q1 to turn it on. This, in effect, ip-
creases the operating threshold. Conversely,
when a valid tone is received Q5 is turned
off and the operating threshold of Ql is
lowered. The change in operating threshold
level is approximately 3 dB.

Q1 conducts only during the negative
peaks of the input signal to generate a
narrow positive pulse at the collector,

This positive pulse is coupled to the base

of a second peak detector Q2 which conducts
only during the positive peaks. This re-~
sults in a narrow negative pulse at the col-
lactor of Q2 which is then DC coupled to

the base of Q3. (Q3 functions as a switch
+hat is normally on, holding the base of Q4
at A- to keep the receiver muted.} Q3 is
turned off only during the negative peaks
appearing at the collector of Q2 and supplies
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Figure 3 - Typical Decode IC

a positive pulse to the base of Q4. The
positive pulse appearing at the base of Q4,
when coincident (in phase) with the tone
from the Filter/Limiter IC, turns on Q4.

The naryrow pulse provided by the peak
detectors permits in-phase comparison for

nearly all of the positive half cycle of the

received channel guard tone. This positive
comparison, at the base of Q4, can occur
only when Q1 is turned on (input signal ex-
ceeds threshold) and the input signals at
pins 1 and 9 of the Decode IC are 180° out
of phase. With Q4 turned on, Q5 and Q7 are
turned off and the receiver is unmuted.
Conversely, when Q4 is turned off Q5 and Q7
are turned on and the receiver is muted.

Receiver Mute

During the negative half cycles of the
input tone from the Filter/Limiter when Q4
is turned off, capacitor C1l01l6 hegins to
charge through resistor R7, The RC time
constant of R7 and Cl016 is sufficient to
prevent Q5 from conducting during the nega-
tive half cycles, thereby keeping the re-
ceiver unmuted.

After the transmission is completed
and the push-to-talk switch is released at

the transmitter, the tone signals at the
base of comparator Q4 are out of phase.

Q4 turns off, Q5 and Q7 turn on muting the
receiver and a negative pulse is coupled
to the base of Q6 turning it on for the
duration of the pulse and charging C1l015.
Cl015 then discharges through R11 and the
base-emitter junctionm of Q7. The RC time
constant of R11 and Cl013 holds Q7 on for
approximately 300 milliseconds to keep the
receiver muted and insure that the trans-
mit caryxier is off before the Channel Guard
is enabled again.

SERVICE NOTE

J908-5 on the Channel Guard board
provides an indication of the
Channel Guard operating status.

® When J908-5 is high--receiver
is unmuted

® When JY08-5 is low--receiver
is muted

ENCODE MODE

Keying the transmitter activates the
encode circuits and at the same time inter~
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rupts the receiver channel guard frequency
path through the Filter/Limiter IC. It also
disables the Decode IC. When the transmit-
ter is keyed, A- is applied to the push-to-
talk delay, encode switch, encode start,
STE and phase reversal circuits in the
Encode IC. The push-to-talk delay circuit
in turn applies A- to the CG tone switch

in the Filter/Limiter IC turning it off and
blocking incoming tones. It also disables
the local decoder and where the Different
Tone Encode/Decode option is used, selects
the cperating tone network. Additionally,
A- is also supplied to the System Board to
complete the PIT circuit,

The Encode IC a2lso completes a pogi~
tive feedback path from the FSSA to the
Filter/Limiter amplifier and generates an
encode start pulse. This pulse is applied
to the FSSA ocutput causing the FSSA to
rapidly generate the encode tone frequency.
In addition, the Encode IC controls the
phase of the transmitted channel guard en-
code tone.

Encode Contrel Circuits

With the PTT switch depressed, A- from
the PTT circuit in the Encode IC is coupled
through pin 9 of the Filter/Limiter to the
base of CG tone switch @5, turning it off
and interrupting the receive signal path,.

A~ from the delayed PIT circuit is al-
50 coupled through diocde CR1009 to the in-
put of the decoder to disable it and prevent
the encoder tone from turning on the local
receiver.

Encode Switch

The encode switch, @7, in the Encode
IC controls the positive feedback path from
the FSSA to the Filter/Limiter amplifier by
applying A- to the signal path at the junc-
tion of R19 and R20.

When the PTT switch is operated A- is
applied to the base of Q7 through diodes
CR1 and CR3. Q7 immediately turns off re-
moving A- from the junction of R19 and R20
and completing the positive feedback path
to allow the FSSA to oscillate. The cir-
cuit remains in this state until the PIT
switch is released and Q4 turns off. Q1002
is controlled by the PIT delay circuit and
holds encode switch Q7 off for approximately
160 milliseconds to allow the STE circuit
to funetion.

When operating in the decode mode, Q7
is turned on and applies A- fto the positive
feedback path to prevent the FSSA from gen-
erating the encode tone.

Encode Start

The encode start circuit provides a
means of instantaneously shock exciting the
FS3SA into oscillation as soon as the PIT
switch is operated. When the PIT switch is

CIRCUIT ANALYSIS

operated Q@5 turns on. The instant Q5 turns
on a positive pulse is coupled to the base
of Q6. Q6 pulses on, momentarily pulling
the output of the FSSA to ground causing it
to rapidly initiate oscillations at the
channel guard frequency.

ENCODE TONE PHASE REVERSAL

The PIT switch through diode CR4 and
transistor switch Q2 controls the phase of
the encode tone to be transmitted. By con-
trolling conduction of Q2 the tone is taken
from either the collectoxr oxr emitter of Ql.

When the PTT switch is operated the
FSSA generates the encode tone appearing at
the base of phase reversal amplifier Ql.
Diode CR4 is forward biased applying A- to
the base of Q2, turning Q2 off. Under this
condition the encode tone is coupled from
the emitter of Q1 through R7 to the base of
emitter follower Q3. The encode tone out-
put is in phase with the input tomne at the
base of Q1.

When the PTT switch is released dicde
CR4 is biased off and the base of Q2 rises
toward +10 V turning Q2 on. With Q2 turned
on the encode tone is coupled from the col-
lector and emitter of Q1 and summed at the
base of emitter follower Q3. The encode
tone output is taken from the emitter of Q3
and applied to the transmitter exciter
through pin 3 of the encoder, C1012, and
J908=-7, The encode tone output with the
PTT switch released is out-of-phase with
the input tone at the base of Ql. The phase
difference between the transmitted tone when
the PIT switch is operated and then released
is a nominal 235° at a level greater than
250 millivelts rms,

Channel Guard Encode Disable

The Channel Guard encode function can
be disabled from an externally controlled
source by applying A- to J908-2, When dis-
abled A- is applied to the base of emitter
folliower Q3 turning it off. With Q3 turned
off, the channel guard tone is not presented
to the transmitter.

PTT DELAY

The transmit carrier is transmitted
for approximately 160 milliseconds after
the PITT switch is released to allow suffic-
ient time for the receiver to detect the
phase reversal in the transmitted tone and
to mute, thereby eliminating the squelch
tail. The delay in transmit carrier drop

out is determined by the RC time constant

of Cl01l7, RT1001 and R9-R11.

Initially, when the PIT switch was
operated, Cl017 charged to 10 V through CR1
and A- applied through CR3 turned on encode
switch Q7. At this time Q4 also turned on
and, in turn, turned on Q1002 which applied
A- to the base of encode switch Q7.

~—




LBI-4743

CIRCUIT ANALYSIS

oI opoouyg TedtdAy - § 9andig

M
vuo K

GO

1y

AGL +

209234 =
1
wadT
1
®
T & 0
& 2
A L ﬁnﬂ Y
% Y
o1 | G
HALWIT/ Y3TEHS OL Ali S
H4IWEa3Ed 3NOL oz
el o 64
BIY
48
®© 9 © L® ® ©
"In.x'll I"|||I.+ L " | ST
BloI2 1 | Noo_uﬁ 1 ﬂ_w_oo_E i
AVT30 Lld €mm e —m e = — — o ——_—— - $-——-
[ I N
A + Aol
HI 3NOL HOL)2AT3S INOLe
visd 27av519 300030
HIUMS 3INOLODe
HJLiMS JTCON3 1YVLS 3JA0IN2 AVT3d L1d
LD 908 SO 20010 9 ¥0

® @

1 378Y5I0 93 LIWSHwHL

ET

I

!
2-8081
Ang 3NOL

HJLIMS
HAAdWY INOL TVYSHIATY 35VHI
el 20

u3[HIdANY
AVSY3AIY 3SYHI
10




LBI-4743

The turn off time of Q7 is controlled
by the charge on CL0O17. It cannot turn off
until the charge on C1017 falls below the
threshold of Q4.

In addition Q1002 controls the opera-
tion of the CG tone switch in the Filter/
Limiter and the Decoder IC. When the
Different Tone Encode/Decode option is em-
ployed, Q1002 controls the frequency of the
channel guard tone by selecting the appro-
priate tone network,

When the PIT switch is released, A- is
removed from the phase reversal amplifiers,
encode start and the PTT delay circuit,
Phase reversal of the transmitter tone oc-
curs immediately; the encode start circuit
seas no change. Circuits controlled by the
PTT delay remain active until the delay
time has elapsed. With A- removed from CR1,
C1017 begins to discharge through RT1001,
R9-R11, and the base-emitter junction of Q4.
During this delay encode switch Q7 and CG
tone switch Q5 in the Filter/Limiter are
held off and the local decoder remains dis-
abled. The channel guard encode tone, al-
though different in .phase is still trans-
mitted.

After approximately 160 milliseconds,
when the charge on Cl017 falls below the
threshold of Q4, Q4 turns off. Q4 turns
off QL0002 which removes A- from the base
of encode switch Q7, the CG tone switch in
the Filter/Limiter, and the decoder. Q7
immediately turns on and grounds the posi-
tive feedback path to the FSSA causing it
to stop generating the channel guard tone,
The CG tone switch is turned on and the
decoder is active in the decode mode.

SQUELCH TAIL ELIMINATION (STE)

STE is accomplished by reversing the
phase of the modulating tone at the trans-
mitter when the push-to-talk switch is re-
leased and simultaneously delaying the
transmitter-carrier dropout for approxi-
mately 160 milliseconds.

Detection of the phase reversal in the
received channel guard tone and the result-
ing temporary drop in the output level of
the FSSA causes the decoder teo mute the re-
ceiver within approximately 70 milliseconds.
This overlap of time between the receiver
turn-off and transmit carrier drop-out mutes
the squelch tail.

MULTI-TONE ENCODE/DECODE
TONE SELECTION - (Groups 2 and 4)

Depending on the option used, up to
eight Channel Guard tone networks may be
supplied to operate up to eight carrier
frequencies. The control lines from pin 3
of each tone network are hard wired to the
frequency selector switch on the control
unit so that when the operating frequency

CIRCUIT ANALYSIS

is changed the tone network is changed also,
For example, when frequency Fl is selected
A- is applied from the frequency selector
switch through J909-8 to pin 3 of Tone Net-
work FL1001 (Tone A). Control transistor
Ql within the Tone Network then turns off
apnd turns on Q2. Q2 completes all inter-
connections with the FSSA to enable it to
operate on tone A frequency. All other tone
networks are turned off, Similarly when F8
is selected, tone network FL1008 is active
providing encode and decode functions for
its assigned frequency. The correlation
chart below identifies the tone network
associated with each operating frequency.

TONE NETWORK CORRELATION CHART

FrequencyTone|Tone Network|Control Lead
Fl A FL1001 J909-8
F2 B FL1002 J909-7
F3 C FL1003 J909-6
F4 D FL1004 Jo09-5
F5 E FL1005 J909-4
F6 F FL1006 J909-3
F7 G FL1007 J909-2
F8 H FL1008 J909~1

CHANNEL GUARD DECODE DISABLE
(Groups 1, 2, 5 and 6)

In those instances where Channel Guard
is not used with an operating fregquency the
decode function within the Channel Guard is
disabled to permit normal noise sguelch
operation. A diode network connected from
the frequency select lead to the Channel
Guard Disable lead at H22 applies control
A~ from the frequency selector switch to
the Channel Guard decoder each time an
"open” channel is selected. (An "open"
channel is one on which normal noise squelch
cperation is desired.)

TONE SELECTOR (Group 5 only)

Tone selector switches Ql003 and Q1004,
provide automatic tone selection when using
different channel guard frequencies to en-
code and decode transmissions. The presence
or absence of A- from the PIT delay circuit
is used to select the operating tone net~
work. When the PIT switch is operated A-
is applied to the base of Q1003 causing tone
network FL1002 to become active. Figure 5
illustrates the operation and control of
the Tone Selector.

In the decode mode the base of Ql003
rises toward +10 V turning it on and apply-
ing A- to pin 3 of tone network FL1001 and
to the base of Ql004. Q1004 turns off dis-
connecting Tone Network FLL0O02 from the
FSSA. Q1 in Tone Network FL1001 upon appli-
cation of A- from Q1003, immediately turns
off removing A- from the base of Q2. Q2
turns on to complete circuit connections
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Figure 5 -~ Tone Selector Switch

with the Selective Amplifier. The FSSA cir-
cuits are now complete and the FSSA responds
to the coperating frequency of tone network
FL1001.

Conversely, in the encode mode when
the PTT switch is operated A- is applied to
the base of Q1003 turning it off. With
Q1003 turned off A- is removed from the base
of Q1004 and pin 3 of tone network FL1001.
Q1 in FL100l1l turns on grounding the base of
Q2, Q2 turps off disconnecting FL1001 from
the circuit. The hase of Ql004 rises toward
10 V being supplied through pin 4, R6 and
pin 3 of FL1001. Q1004 turns on and applies
A- to pin 3 of tone network FL1002. Tone
network FL1002 now becomes operational caus-
ing all transmissions to be encoded with the
operating frequency of FL1002. Except for
the operating frequency, the operation of
FL1002 is identical to that of FL100l des-
cribed above.

INSTALLATION

DUPLICATING TONE NETWORKS

A diode matrix may be constructed on
the multi-frequency Channel Guard units
(19D417261G2-G4) to eliminate the need for

more than one tone network operating on the
same frequency. To construct the diode
matrix proceed as follows:

1. Complete a channel arrangement chart
similar to the example below. Draw
an (X) on wire runs associated with
duplicated tone frequencies.

Radio Wire CG Tone
Channel Run Frequencies
H E
1 1 -——= 1 A - 103.5
2 2 X 2 B - 114.8
3 3 X% 3 C - 85.4
4 4 X 4 B - 114.8
5 5 —— & D - 156.7
6 6 % 6 C - 85.4
7 7T -% 7 B - 114.8
8 8 % 8 B - 114.8
Channel Arrangement Chart
2, Refer to the Outline Diagram and cut

the wire runs indicated by an "X" in
the Channel Arrangement Chart.

3. Complete a diode matrix chart similar
to the example below. Draw an arrow
from repeated Channel Guard tone fre-
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duencies to each radio channel using
that tone frequency. In the examples
below channels 2, 4, 7 and & use Tone
B. Channels 3 and 6 use tone C.

Tone A B Cc D E F G

"E'" Holes E8 =

"H" Holes HB =«

RF Channel»| 1 2 3 4 5 6 7 8

Tone B Duplicating Diode Matrix

Tone A B C D E F G H
"B Holes RS« El
[¥) o [ [7) [5)

o [} o] [}

"H'" Holes HS H1
BEF Channel»| 1 2 3 4 5 6 7 8

Tone C Duplicating Diode Matrix

4, Bach arrow drawn for step 3 indicates
a diode. Solder diodes in circuit as
shown with cathodes connected to "H"
holes and anodes to "E" holes. NOTE:
Use only General Electric 194116052P2
silicon (hot carrier) diodes. Standard
silicon diodes are not compatible with
this modification due to their higher
voltage drop.

CHANNEL GUARD DISABLE STRAPPING
(Groups 1, 2, 5 & 6)

When an "open" channel is required on
a multi-frequency radio, the encode/decode
function on the Channel Guard board must be
disabled for each "open" channel. Thisg
modification may be incorporated into any
Channel Guard containing the decode func-
tion i.e,, single tone Encode/Decode
(Group 1), Multi tone Encode/Decode (Group
2), Different Tone Encode/Decode (Group 5)
or Decode only (Group 6)

Refer to the Outline Diagram for
Strapping instructions.
IN MOBILE RADIOS
To install Channel Guard in radios
not previously equipped with this feature,
proceed as follows:
1. Gain access to System Board and clip

out the DA jumper wire between H71l and

10
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H72 on the System Board (Refer to the
MASTR II Maintenance Manual for the
Front Panel and System Board.)

2, Plug the Channel Guard unit into J9O0S8
and J909 on the System Board.

3. Install the hookswitch to the control
unit as directed in the Control Unit
Maintenance Manual.

4. Adjust transmitter deviation in accord-
ance with the Alignment Procedures in
the Transmitter Maintenance Manual. No
other adjustments are required.

IN STATIONS

Refer to the Station Combination Main-

tenance Manual for installation instructions.

MAINTENANCE

Troubleshooting the Channel Guard assem-

bly is facilitated when using the Channel
Guard extender board (19C320966Gl)., The ex-
tender board contains three slide switches
which disable the decode and encode circui-
try, and also bridges the PTT input to the
delayed PTT output when the CG board is re-
moved. In addition, "test points" are pro-
vided for all pins on J908.

PTT Bridge - Allows the transmitter to be

keyed when the channel guard
board is removed. Note: If
transmitter is keyed with
Channel Guard installed and
PIT bridge closed the channel
guard PIT delay will lock up
until PTT bridge is opened.

Encode Disable - Applies A- to pin 2 of
J908 and Pin 2 of Encode IC to
prevent transmitting the Chan-
nel Guard Tone.

Rx CG Disable - Applies A- to J908-3 and
pin 10 of Decode IC to disable
the decoder. Under this con-
dition the receiver is not
muted.

A troubleshooting diagram (Figure 6)
and associated procedures contain typical
voltage and waveform data taken at selected
points on the Channel Guard assembly,

ADJUSTMENTS

Normally, field adjustments to the
Channel Guard asssembly are not required. A
single adjustment, "Frequency Calibration'
is preset at the factory using an extremely
accurate Reference Tone Network to permit
direct field interchange of the Versatone
networks .

Jr——
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However, should it become necesgary in
the field to replace one or more of the
frequency determining components excluding
the tone network, (Selective Amplifier IC,
R1005, R1006, or R1007), readjustment of
the Frequency Calibration control R1005 may
be required, In addition, if R1005 or
R1007 has been replaced, it may be necessary
to select a new value for R1006 in order to
recalibrate the tone network.

The Frequency Calibration control may
be set using an existing tone network to
establish operation on that frequency, as
instructed in the Procedure below., In
multi-frequency applications, use the tone
network nearest the center operating
fraquency.

1. Install Channel Guard on Extender
Board and set all switches to "TEST!
position.

2. Connect A~ to J908-6 to simulate key-

ing transmitter,

LBI-4743

3. Using a frequency counter calculate
the exact period by determining the
reciprocal of the frequency. Adjust
R1005 so that the period monitored
equals the period of the tone network
and stake with epoxy,

4. Remove Extender board and reinsert
Channel Guard in radio.

REMOVING INTEGRATED CIRCUITS

Removing IC's (and all other soldered-
in components) can be easily accomplished
by using a de-soldering tool such as a
SOLDA-PULLT® or equivalent, To remove an
IC, heat each lead separately on the solder
side and remove the old solder with the
de~soldering tool.

An alternate method is to use a
special soldering tip that heats all of the
pins simultaneously,

GENERAL ELECTRIC COMPANY + MOBILE COMMUNICATICNS DIVISION
WORLD HEADOUARTERS » LYNCHBURG, VIRGINIA 24502 W.S.A.

GENERAL @D ELECTRIC

* Trademark ot General Electric Company U.S. A
Printed in .5 A
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ACTION

2 CG at hookswitch or remove CG board : S
2ck receiver for proper operation. ‘| ENCODE /DECODE MODES ‘ . |ENCODE./DECODE MODES | . - : : DECODE MODE

+lov <3- IVPP . y _ '
NAVAVAVAWE ST IS IS , AVAVAVAVINR & =3V ‘ | VT TvPe

for +10 Vdc

Joos
for A-

AUDIO

Channel Guard assembly on extender IN
Apply correct frequency CG tone to
at_a level sufficient to cause limit-
b . (approximately 100 mV).

J908

UFDO\%
RIOI2 5
t pecooer (@ ) i

uiooz
SELECTIVE AMPL

COUPLING urool
NET WORK FILTER/ LIMITER

for DC voltage 4,0 Volts minimum.,

)

for DC voltage 4.0 Volts minimum, If

3
2 is not correct replace Decode IC. GG

DISABLE

DECODE MODE DECODE MQDE

ON FREQ- A~ 12 S8V ON FREQ- > + 4 VDC
OFF FREQ- + 5.7 V DC OFF FREQ- 0.2 VDG

DELAY PTT A"

for presence of sawtooth waveform at

for proper inputs to decoder, If in- r—-— —-[——--—|
reformg are correct (out of phase with DECODER FLIOO3 —FLICOB

ther) and output not present, replace AVAYAVavE e TONE NETWORKSI
IC. FUNGTION OF INPUT L ]

LEVEL + FREQ ENCODE DECODE
for presence of proper waveform at @ SELECT SELECT

Verify that TP6 is not at A-, ENCODE START
1 TONE F/

CG TONE IN 7 ggN
E OUT

FLIDO2
TONE NETWORK
{ENCODE)

FLIOOI

TONE NETWORK
( PECODE)

tnsmitter with the test set for the
lng tests. Che@‘rﬁ for presence of

]
o]

: waveform at If waveform is

ENCODER
>, check for faTlure in the exeiter, RIOI3 =

8 [ pTT

DELAY PTT -
4 - ta-)

-—

lor presence of +10 Vde (&

‘or A~ : J
/ ‘ J A-
ENCQDE START —(0—
PULSE +

‘or proper waveform at @ . If
= N 4 . MO DE 1003 {QI00 -
'm is present, failure exists in @ Q004 14906 -8 TONE QUT Tlov

9

O

4

IC or Q1002 and associated circuitry. ENCODE | OFF | on |m02 ——o
DECODE oN | OFF |12 vbe FLIOO3— FLOGS _ DELAY PTT g

* defective component by verifying A <—— NOT USED IN GROUP 5—>
waveforms at @ . t

i Lo CG>
wokswitch at control unit or other / e} o) <1)7 <I>B |J909
-on Receiver CG Disable input. T T

NOTES! \ v ’

that receiver mute is clamped near A-. I. TONE NEWORKSARE ACTIVE TONE SELECT

elanped near A-, replace Decode IC, WHEN PIN 3 IS AT A—. N

37 in Encode IC, : 2, % USED ONLY WITH GROUP 5 ENCODE MODE PTT ON— 0.2VDC

TWO TONE AUTOMATIC ENCODE/ - PTT OFF—> (2 VDC
DECODE. N\ Zoevep

RC—2597A

osition unless otherwise noted.

itution of a known good network,

TROUBLESHOOTING PROCEDURE

CHANNEL GUARD ENCODER/DECODER
19D417261G1-G6
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TROUBLESHOOTING

SYMPTOM STEP SWITCH TEST POINT ACTION
Unit does 1 Disable CG at hookswitch or remove CG board - :
not and check receiver for proper operation. | ENCODE/DECODE MODES . |ENCODE/DECODE MODES
Decode +10V <3- IVPP -
(NOTE 2) WAVAVAVAUR L IV _ AVAVAVAVENS -1V
2 P4 (1) Check for +10 Vdc
Joos
3 9 (L) Check for A-
AUDIO
4 NOTE 1 Place Channel Guard assembly on extender IN (B
board, Apply correct freguency CG tone fto
J908-1 at_a level sufficient to cause limit-
ing at . (approximately 100 mV)q COUPLING F,LYEUIOLO:M e RIOI:
5 TP5 (:) Check for DC voltage 4.0 Volts minimum. NETWORK R/LIMT
913
6 S3: p5 (E) Check for DC voltage 4.0 Volts minimum, If
Disable voltage is not correct replace Decode IC,
DELAY ‘PTT 7]
7 TP3 (:) Check for presence of sawtooth waveform at
8 (:) ,(:) Check for proper inputs to decoder, If in- [ _"“[;“"" DECOL
put waveforms are correct {out of phase with DECODER FLIOO3 —FLIOOE | TONEth’?VZORK TONEF!I\_JIECEI'O\.‘JORK oN FrEG-
each other) and output not present, replace ) AVAVAVAVE TOME NETWORKS (ENCODE) ( DECODE) OFF FREQ-
Decode IC, FUNCTION GF INPUT L 1 —
LEVEL + FREQ ENCODE DECODE
9 (:) Check for presence of proper waveform at (:). SELECT SELECT
Note: Verify that TP6 is not at A-,
Unit does 1 TP7 (:) Key transmitter with the test set for the ¢G TONE IN
not following tests. Chegk for presence of ON
Encode correct waveform at (i} If waveform is
(NOTE 2) correct, check for faTlure in the exciter, +10V ¢ RI013 = DELAY PTT
2 P4 (J) Check for presence of +10 Vde - .
3 TPo (K) Check for A= ‘ / |
4 51 27 (G) Check for proper waveform at (@) . If wooe TeooaTaooa T5oos s
Bridge waveform is present, failure eXists in
Encode IC or Ql002 and associated circuitry. ENCODE | OFF [ ON [~20.2
DECODE ON | OFF [|>12 vDC FLIQO3Z — FLOOS
5 Isolate defective component by verifying " e NOT USED IN GROUP 5—
proper waveforms at (f) (?) (f) . T. :‘ @D
CG does 1 Check hookswitch at control unit or other //( o] o ?7 ?8 Lmos
not mute ground on Receiver CG Disable input, I I -
Receiver NOTES: N v —
2 TP5 @ Verify that receiver mute is elamped near A-. I. TONE NEWORKSARE ACTIVE TONE SELECT
If not clamped near A-, replace Decode IC, WHEN PIN 3 IS AT A-—. N _
Check Q7 in Encode IC. 2. % USED ONLY WITH GROUP 5 ENCODE MODE
gévgoggNE AUTOMATIC ENCODE/ N\, ~o.svep

NOTE 1: 851, S2 and S3 are in the normal (Test) position unless otherwise noted.

NOTE 2: The Tone Network can be checked by substitution of a known good network,
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CHANNEL GUARD DISABLE STRAPPING -
FREQUENCY - CUT RUN
{19p4I7261GE, 5 & 6) VERSATONE HOLE AND
SOCKET - ADD DI
1. REMOVE CHANNEL GUARD BOARD FROM RADIO. CATHODE
2, SELECT THE FREQUENCY POSITIONS FROM Fl Hs
COLUMN A WHERE CHANNEL GUARD IS TO BE
DISABLED. (CORRESPONDING TO "OPEN" F2 H7
CHANNELS . )
F3 HE6
P I - ¥ 3. CUT CORRESPONDING RUNS FROM COLUMN "B"
: T A REPLACING EACH CUT RUN WITH A DIODE FROM F4 H5
SO eI T HE HOLE TO TERMINAL. USE DIODE 194115250P1.
Fa H4
4. CONNECT ANODES OF ALL DIODES TOGETHER c
WITH SLEEVED DM WIRE AT TERMINAL CONNEC- Fé 3
833315%?8; SE %; 5232 23 TION AND THEN CONNECT COMMON ANODE BUS "
TCO H22 WITH SF24-W WIRE. F7 H2
3. REPLACE CHANNEIL. GUARD BOCARD. F8 H1
= =
uCu ...o-nooot0§08 g %
TPl ﬁguﬁ —
s s L, . B \&d »: &
= : —] L?' : T - — H H H H H g JIJ) In EXAMPLE: F2, F4 AND F7 CHANNELS ARE "OPEN'.
t I AN R A e LI0lZ RIOID B S @ N ® o 1. COLUMN "A" SEE F2, ¥4, F7,
TEESHL R NARSEY RS g Al T (8w —~ 2, 5;0:0,0 Co0=0, Ca Om0 2. CUT RUNS BETWEEN HY, E7, H5-E5, H2-E2, 1. K
| ; \ 6 c ..“;J: C};‘ e 1S S e Pt e A 3. ADD DIODES BETWEEN H7-EV, H5-E5, H2-EZ.
U L (c N 023%5 SRR [ERER Lo e} ) 4. ADD DM JUMPERS BETWEEN E7, E5 AND E2. 2. &
. o P ] (] ] 4 o \1025 /, o 5. ADD SF24-W WIRE BETWEEN EZ2 AND H22. g\
R : 81
Rl e
\ e E E2 E3 E4 E5 E6 E7 EB | 3. ¢
+ H [+ HLy i+ + H . o . Jo09 . B
. AH R A HI® H2® H3® H4® H5® HE® H7® H8*® H
4. o
R1024 Amzz RI050 Ri0i8 i s
RID23 RIO2I RIOI9  RIOIT GROUPS 2 &8 4 s
= R
VIEW "B" RIOI7 A
LEAD (DENTIFICATION
. "
Qloo! QIOCZ &QI004  QICO2 CIoi9 DA
Foar FLAT B ~ FREQ!
F 2 ¢ E £ B VIEW “A"
R i (19320674, Sh. 2, Rev. 1)
w w ¢ P . (19C320674, $h. 3, Rev. 1)
B I E Fl1-X1
VIEW FROM LEAD END VIEW "¢" FZ-X
NOTE: LEAD ARRANGEMENT, AND NOT { PARTIAL FOR CLARITY ) ¥3-X
CASE SHAPE, IS DETERMINING FA-X
FACTOR FOR LEAD IDENTIFICATION + esessvnesas
F5-X
1‘ + e * % . . F6-X
. ) 1 . CONNECTION  CHART RRERAEER S B F7-X
1 I{ = g
’ / " 7 FROM TO ] FE-X
POLARITY FOR ALL POLARITY FOR ALL POLARITY FOR WIRE ALL T T
STAND-UP CAPACITORS STAND-UP DIODES cl005 HO HIO |ITEM 3|GROUPS g EXAM
EXCEPT CI005 H20 H21 CRIOIO | GR. 6 GROUP £
CATHODE| ONLY
. TC H20
OUTLlNE DIAGRAM H24 H23 DA . GFOUSPS
CHANNEL GUARD ENCODER/DECODER “ @7 RUNS ON SOLDER SIDE
19D417261G1-G6 RUNS ON BOTH SIDES '
:JL—RUNS ON COMPONENT SIDE (192417980, Rev. 13)
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"A" IlBll
ANNEL GUARD DISABLE STRAPPING -
CH (19DAIT26IG! 5 & 6 ‘ FREQUENCY - CUT RUN BETWEEN
’ VERSATONE HOLE AND TERMINAL
SOCKET - ADD DIODE
1. REMOVE CHANNEL GUARD BOARD FROM RADIO. CATHODE  ANODE
2. SELECT THE FREQUENCY POSITIONS FROM F1 HS EB
COLUMN A WHERE CHANNEL GUARD IS TO EE
DISABLED. (CORRESPONDING TO "OPEN" F2 H7 E7
CHANNELS , )
73 H6 £8
3. CUT CORRESPONDING RUNS FROM COLUMN "B"
REPLACING EACH CUT RUN WITH A DIODE FROM F4 H5 E5
HOLE TO TERMINAL. USE DIODE 194115250P1.
F5 H4 E4
4. CONNECT ANGDES OF ALL DIODES TOGETHER
WITH SLEEVED DM WIRE AT TERMINAL CONNEC- Fs H3 E3
lanairgeg: on: & pev- B TION AND THEN CONNECT COMMON ANODE BUS
TO H22 WITH SF24-W WIRE, 7 H2 EZ
5. REPLACE CHANNEL GUARD BOARD. F8 H1 E1
\\ ' CHANNEL GUARD DISABLE STRAPPING
EXAMPLE: F2, F4 AND F7 CHANNELS ARE "OPEN".
H H , (1I9D417261G2)
e 1, COLUMN "A" SEE F2, F4, F7. )
N 2, CUT RUNS BETWEEN H7, E7, H5-E5, H2-EZ2, 1. REMOVE CHANNEL GUARD BOARD FROM -RADIO.
o 3, ADD DIODES BETWEEN H7-E7, H5-E5, H2-EZ.
4, ADD DM JUMPERS BETWEEN E7, E5 AND E2. 2. SELECT THE FREQUENCY POSITIONS CORRESPONDING
5. ADD SF24-¥ WIRE BETWEEN E2 AND H22, TO "OPEN" CHANNELS OR UNUSED VERSATONE
SOCKETS FROM COLUMN "&".
[ ] L
E6 ET7 EB 3. CUT CORRESPONDING RUNS FROM COLUMN "BV
. REPLACING EACH CUT RUN WITH A DIODE FROM
H&®* H7® He® HOLE TO TERMINAL., USE DIODE 10A115250P1.
. . 4. CONNECT ANODES OF ALL DIODES TOGETHER WITH
SLEEVED DM WIRE AT TERMINAL CONNECTION AND
GROUPS 2 8 4 THEN CONNECT COMMON ANODE BUS TO HZ2 WITH
SF24-W WIRE.
RIOI7 5. REMOVE CORRESPEONDING INDUCTOR FROM COLUMN g,
6. REPLACE CHANNEL GUARD BOARD IN RADIO.
I|Al| HBH IIC"
DA
clole v FREQUENCY CUT RUN BETWEEN REMOVE
HOLE AND TERMINAL INDUCTOR
ADD DIODE
) (19C320674, Sh. 2, Rev. 1)
s (190320674, Sh. 3, Rev. 1) CATHODE  ANODE
£ .
FL-XFL1001 HS ES L1013
n n
VIEW °C F2-XFL1002 H7 E7 L1014
{ PARTIAL FOR CLARITY) F3-XFL1003 H6 E6 L1015
F4-XFL1004 HS ES L1016
F5-XFLL1005 H4 E4 L1017
+ F6-XFL1006 H3 E3 11018
I ) CONNECTION CHART F7-XFL1007 H2 E2 L1019
¢ {
" L FROM TO WIRE FB-XFL1008 H1 El L1020
POLARITY FOR H9 HIO ITEM 3 GR{:)Il-JI};S
005 EXAMPLE: IF VERSATONE SOCKETS XFL1002, XFL1004,
H20 H2I CRICIO | GR. & XFL1007 ARE UNUSED:
CATHODE| ONLY
TO H20 1. COLUMN "A" SEE F2, F4, F7
2., CUT RUNS BETWEEN H7-E7, H5-E5, H2-E2
H24 H23 DA . |GROUPS 3. ADD DIODES BETWEEN H7-E7, H5-E5, H2-E2
|—~5 4. ADD DM JUMPERS BETWEEN E7, E5 AND E2
5. ADD SF24-W WIRE BETWEEN E2 AND H232
6.

REMOVE INDUCTORS L1014, L1016, AND L1019

(190321875, Rev. 1)
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SEX APPLICAELE PRODUCTION CGHANGE
SHEETS IN INSTRUCTION BOOK SEGTION
DEALING WITH THIS UNIY, FOR DES . '
CRIFTION OF CHANGES UNDER EACH
REVISION LETTER o

THIS ELEM DIAG APPLIES TO

MODEL NO REy LETTER

t PLISD4IT26IGI o
PLISC417261066 B
PLI9D4IT28IC3 G '

\
'
fm— ————— T T J

OTHERWSE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K:1000 OHMS OR MEG * 000,000 OHMS -
CAPACITOR VALUES (N PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS, INDUCTANCE VALLES
IN MICROHENRYS UNLESS FOLLOWED BY
M= MILLIHENRYS OR H=HENRYS.

IN ORDER TO RETAIN RATED EOUIPMENTI
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHAOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART

AGHIEVE 1 0.6% FREQUENLY S7ABILITY,
. %% COMPONENTS THUS MARKED NOT PRESENT
iN GROUP 3 (ENCODE ONLY)
4. THIS W.C. APPLIES TO: GRCUP |, SINGLE TONE ENCODE/DECODE.
GROUP 3, SINGLE TONE ENCODE
GROUP 6, SINGLE TONE DENODE.
5. CRICIQ PRESENT BETWEEN
H20 AND HZI IN GROUP & QNLY,

SCHEMATIC DIAGRAM
SINGLE TONE ENCODE/DECODE
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LBI4743 PARTS LIST

LBI4867D

CHANNEL GUARD ENCODER/DECODER

19D417261G1—G6
SYMBOL | GE PART NO. DESCRIPTION
19D417261Gl SINGLE TCNE ENCODE/DECODE
19D417261G2 8 TONE ENCODE/DECODE
19D417261G3 SINGLE TONE ENCODE
19D417261G4 8 TONE ENCODE
19D417261G5 2 TONE AUTOMATIC ENCODE/DECODE
19D417261G6 SINGLE TONE DECODE
= rm o~ = & = o — CAPACITORS = - = = = = = - -
clodl 5496267P27 Tantalum: 0.33 pf +20%, 35 VDCW; sim to Sprague
Type 150D,
CLe02 849626709 Tantalum: 3.3 pf £20%, 15 YDCW; sim to Sprague
Type 150D.
£1003 19C300075P47001F| Polyester: 90,047 pf (1%, 100 VIDCH; sim to
and GE Type 6lF,
C1004
clo05 5496267P427 Tantalum: 0,33 uf £5%, 35 YDCW; sim to Sprague
Type 160D,
Cl006 19C300075P4A7C01F| Polyester: 0,047 pf 1%, 100 VDCW; sim to
thru GE Type 61F.
Ci009
£1010 5496267P9 Tantalum: 3.3 pf *20%, 15 VDCW; sim to Sprague
and Type 150D.
€19011
cl19l2 194116192p2 Ceramic; 470 pf *20%, 50 VDCW; sim to Erie
thru 8111-050-W5R.
Cclola
c1l01i5 5496267P229 Tantalum; 0.68 pf *10%, 35 VDCW; sim to Sprague
Type 150D.
clole 5496267P9 Tantalum; 3.3 pf 120%, 15 ¥YDCW; sim to Sprague
Type 150D,
Clol7* 5496267P213 Tantalum; 2.2 pf $10%, 20 YDCW, sim to Sprague
Type 150D.
Earlier than REV A:
5496267P13 Tantalum:; 2.2 pf %20%, 20 VDCF; sim to Sprague
Type 150D.
Cclo018 5496267P8 Tantalum: 3.3 uf *20%, 15 VDCW; sim to Sprague
thru Type 150D,
£1020
cloz2z 5494481P11 Ceramic dise: 1000 pf #20%, 1000 ¥DCW; sim to
RMC Type JF Discap,
clo23 5494481P1 Ceramic dise: 150 nf +20%, 1000 YDCW; sim to
thru RMC Type JF Disecap.
cloz2s
c1029 194116192P2 Ceramic: 470 pf *20%, GO YDCW; sim to Erie
thru 8111-050~-45R,
C1033 .
£1034% 5494481P1 Ceramic disc; 150 pf *20%, 1000 YDCW; sim to
RMC Type JF Discap.
. Deleted in 19D417281G61, G4, G5 by REV D,
Deleted in 19D417281G2 by REV E.
Delated in 19D417261G3 by REV C.
Deleted in 19D417281G6 by REY B.
Cl035 5496267P9 Tantalum: 3,3 pf +20%, 15 vDCW; sim to Sprague
Type 150D,
-, == = - DIODES AND RECTIFIERS - - - - - -
CR1O09 19A11525071 Silicoun, fast recovery, 225 ma, 50 PIY.
CR1010 4037822P1 $ilicon, 1000 miA, 400 PIV.
e m e — e - TERMINALS - - — - - — — — -
El 194116779P1 Contact, electrical: sim to Molex 08-50-0404.
thyu
E8

18 *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL | GE PART NO. DESCRIPTION
- = = « — « - JACKS AND RECEPTACLES =~ - = - ~ =
J908 Includes;
194116659P5 Connector, printed wiring: sim to Molex
09=-52-3031.
19A116659P6 Connector, printed w:iring: sim to Molex
09.52-3061.
J909 19A116659P7 Cennector, printed wiring: sim to Molex
09-52-3041., {order Quantity 2).
—————————— INDUCTORS - = ~ -« = = = = =
L1061l 19B200420P125 Coil, RF: 10,0 ph #105%, 3.10 ohms DC res max;
thru sim to Jeffers 4446-4K.
L1004
L1006* 19B209420P125 Coll, RF: 10.0 ph #10%, 3.1l0 ohms DC res max; sim
to Jeffers 4446-4K. Deleted in G1,4,3 by REY C,
Deleted in G2 by REY D.
Deleted in G3 by REY B.
Lloo7 18B209420P125 Coil, RF: 0.0 uh *10%, 3.10 ohms DC res max;
sim to Jeffers 4446-4K.
L1009 1282094200126 Coil, RF: 10.0 ph *10%, 3.10 ohms DC res max;
thru sim to Jeffers 4446-4K,
L1020
- = — e o« o o - o TRANSISTORS — - = = = =~ = —
Qle0l 194A115810P1 Silicon, NPN; sim fo Type 2N3904.
QLo0z2 194115300P4 Silicon, NPN.
—————————— RESISTORS - = = = = = = = =
R100L 3R152P203J Composition: 20K chms 5%, l/4 w.
R1002% 3R152p202J Compositien: 2K ohms #5%, 1/4 w,
Farlier than REV A:
3R152P201J Composition: 200 ohms +5%, 1/4 w,
R1IO0D3* 3R152P3027 Composition: 3K ohms 5%, 1/4 w.
Earlier than REV A:
AR152P301J Composition: .300 ohms #5%, 1l/4 w,
R1004 3R152p222) Composition: 2,2K ohms #5%, 1/4 w.
R1005 194116559P114 varliable, cermet: OOK ohms *20%, .5 w; sim to
CTS Saries 360,
R1006 194116793P3023 Metal f£ilm: 302K ohms %1%, .26 w; sim to
IRC/TRW Style ART,
R1007A 194116723P1803 Metal film: 1BOK ohms #1%, .25 w; sim to
1IRC/TRW Style ART,
R10078 19A116793P1913 Metal film: 191K ohms *1%, .25 w; sim to
IRC/TR¥ Siyle AR7.
R1007C 1941167%3P1693 Metal film: 169K ohms *1%, .25 w; sim to
IRC/TRW Style AR7.
R1008 3R152P682J Composition: 6.8K ohms *3%, 1/4 w,
R1008 3R152PL32J Composi tion; 1,3K ohms +5%, 1/4 w.
R1010 3R152P470J Composition: 47 ohus #5%, 1/4 w.
R1O11 3R152P1034J Composition; 10K ohms £5%, 1/4 w.
R1012 3R152P203J Composition: 20K ohms #5%, 1/4 w.
R1016% 3rls2P202J Composition; 2K ohms #5%, 1/4 w. Added by REV A.
R1017* 3R152P102J Composition: 1K chms 5, 1/4 w.
Added to G1,4,5 by REY B.
Added to G2 by REV C.
Added to G3 by REV A,
----- ~ « ~ ~ THERMISTORS - - ~ - - —= — - —
RT1001 5490828P12 Thermistor: 25K chms +10%, color code red; sim to
Carborundum Type 783E-2.
————— ~ ~ - INTEGRATED CIRCUITS - - - - - —
Uldol 19D416741G3 Filter/Limiter Hybrid, (Used in G1,2,5 & 6}.
Uloo2 19D417186G1 Hybrid Amplifier,
ul003 19D416730G1 Deccder Hybrid.
Ulco4 19D416740G2 Encoder Hybrid.
Ulcos 19D416741G4 Filter/Limiter Hybrid. (Used in G3 & G4).

SYMBOL | GE PART NO. DESCRIPTION
—————————— SOCKETS = = = = = = = = =
XFL190L 19c320299G1 Socket: 7 contact.
TONE SELECTOR BOARD
198226028G1
————————— TRANSISTORS = = = = = = = =
Q1403 19A115889P1 Silicon, NPN.
and
Q1004
————————— ~ RESISTORS - - - = =~ = = = -
R1013 IRTTP4TET Composition: 47K ohms 5%, 1/2 w.
and
R1014
R1G15 JRTTPLOZS Composition: 10K chms #5%, 1/2 w,
== ===, & - SOCKETS — - = = « = = - =
XFL1001 | 12C320299G1 Socket: 7 contact.
and
XFL100Z
COMPONENT BOARD
19B226017G1
—————— + = = = RESISTORS - - - = = - - = =~
R1O17% JR151P1O3T Composition: 10K ohms 5%, 1/8 w.
thru Added to 18D417281GZ by REV B.
RLOZ24% Added to 19D417261G4 hy REV A.
—————————— SOCKETS - - - - - - = - =
XF1001 190320299G1 Socket: 7 contact.
thru
XF1008
—————————— MISCELLANEOUS - - = = = = =
4038555P1 Insulator, disc. (Used with Q1002).
194329434 P1L Washer, fiber. (Used with RT1001).
125219892pP3 Terminal. (Used with Component hoards).
ASSCCIATED PARTS
————————— TONE NETWORKS = =~ = = = = = =
NQTE: When reordering, give GE Part Number and
specify exact frequency needed,
FL1001 19C320291G1 Hybrid.
thru
FLLO0S

PRODUCTION CHANGES

Changes in the equipment to improve performance or to simplify circuits
are ldentified by a "Revision Letter™, which is stamped after the model
oumber of the unit. The revision stamped on the unit includes all pre-
vioues revisicns. Refer to the Parts List for descriptiocns of parts
affected by these revisions,

REV, A - Channel Guard Encoder/Decoders 19D417261G1-2,5-6

To reduce loading on +10 Volt line.
Changed R1002 and R1003,

REV. A - Channel Guard Encode Only 19D417261G4
To permit multi-tone operation when repeating ICOMs,
Added R1017 thru R1024,

REY, B - Channel Guard Encode/Decode 19D417261G2

To permit multi-tone operation when repeating ICOMs.
Added R1017 thrue R1024.

REV, B - Channel Guard 19D417261Gl, 4, §

REV, A Chappel Guard 19D417261G3

REV. C - Channel Guard 19D417261G2

To reduce Channel Guard distortion at low frequencies,
Added R101LT,

REV. € - Channel Guard 219D417261G1, 4, 5

REV. B - Channel Guard 19D417261G3
REV. D - Channel Guard 19D417261G2
To improve encoder operation.
Delete L1006 and replace with sleeved jumper.
REY, B - Channel Guard 19D417261G6
REV. D - Channel Guerd 19041726161, 4, 5
REV. C - Channel Guard 19D417261G3
REV, E - Channel Guard 19D417261G2

To impro\}e performance in cold climates,
Deleted 1034,
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#—— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES
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PARTS LIST

LBI-4626
CHANNEL GUARD EXTENDER BCARD
18C320966G1
SYMBOL | GE PART NO. DESCRIPTION
- - s e e - JACKS AND RECEPTACLES = = = = = = =
J9os 19A4116659P31 Connector, printed wiring: 9 contacts; sim to
Molex 2373-9A.
J909 194116652P30 Connector, printed wiring: 8 contacts; sim to
Molex 2373-BA,
----------- PLUGS - = = = = = = = = - =
P08 Includes:
19A118659P5 Connector, printed wiring: 3 contacts; sim to
NMolex 09-52-3031,
19A116659P6 Connector, printed wiring: 6 contacts; sim to
Nclex 09-52-3061, '
Pa09 19A116859P7 Connector, printed wiring: 4 contacts: sim to
Molex 09-52-3041, (Quantity 2)}.
—————————— SWITCHES - =~ = = = = - — — -
S1 19B209261P14 Slide: DPDT, 2 poles, 2 positiens, .5 amp
thru ¥DC or 3 amps VAC at 125 v; sim to Switchceraft
53 AW-1468,
--------- TEST POINTS — - — = = -~ = = =
TP1 18B211376P1 Spring {(Test Pcint).
thru
TPL7

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES






