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' SPECIFICATIONS *

.~ Tone Frequencies '?ﬁ* - 71.9 Hz to 203.5 Hz
Frequency Stability +0.4%

Current Drain

Standby o , 4.37 Milliamperes

Decoded 4.66 Milliamperes

Encode 4.66 Milliamperes
Temperature Range -30°C to +60°C

(-22°F to +140°F)

Normal Input Voltage
Requirements . +7.5 VDC

.ese specifications are intended primarily for the use of the serviceman. ‘lr 48 the appropriate Specification Sheet for the complete specifications.
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DESCRIPTION

Channel Guard 19C321017Gl and G2 is a
continuous tone encoder/decoder for operation
on tone frequencies in the 71.9 Hz to 203.5
Hz range. The encoder and the decoder oper-
ate on the same tone frequency, but can be
modified to operate on two tone frequencies
by adding connections to Pins 4 and 7 of
P602, adding R604, R605 and XFL602, and
using two Versatone Networks. The Encoder/
Decoder assembly consists of descrete com-
ponents and five thick film Integrated Cir-
cuits Modules. The Integrated Circuit Mod-
ules consist of Decode Module A601, Encode
Module A602, Frequency Switchable Selective
Amplifier (FSSA) A603 and two plug in Versa-
tone Networks FL601 and FL602.

The Channel Guard is controlled by a
switch on the control unit labeled CG
IVAH_HOFF"_"B" or CG "ON"-"OFF". Placing
the switch labeled CG "A"-"OFF"-"B" in the
"OFF" position disables the encoder and de-
coder circuits so that no tone is applied
to the transmitter oscillator modules and
all calls are monitored by the receiver.
Placing the switch in an "A" or "B" posi-
tion enables the decoder circuit so that
calls will not be heard from the receiver
until the proper Channel Guard tone is ap-
plied. Placing the switch labeled CG '"ON"-
"OFF" in the "OFF" position disables the
decoder only.

For a functional diagram of the Channel
Guard Encoder/Decoder refer to the trouble~
shoot procedures.

Typical diagrams of the Versatone Net-
work, Phase Inverting Amplifier, Encode
Limiter, Low Pass Filter, Decode Limiter,
Amplifier and Threshold detector are pro-
vided in Figures 2 through 7. References
to symbol numbers mentioned in the following
text are found on thé Schematic Diagram,
Outline Diagram, and Parts List,.

CIRCUIT ANALYSIS

Frequency Switchable Selective Amplifier

Frequency Switchable Selective Ampli-
fier (FSSA) A603 is a highly stable active
bandpass filter for the 71.9 Hz to 203.5 Hz
frequency range. The selectivity of the
filter is shifted across the bandpass fre-
quency range by switching Versatone Networks
in the filter circuit (see Figure 1).

In Figure 1, the gain of the FSSA is
shown as a function of the tone frequency.
The Tone Frequency is determined by the Tone
Network connected in the FSSA circuit. . When
Tone Network A is in the circuit, the maxi-
mum gain occurs at FA, When Tone Network B
is in the circuit, the maximum gain occurs
at FB,
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GAIN

FA Fs
OF FSSA |

FREQUENCY
( 7.9 Hz TO 203.5 Hz)

RC-2724 |

Figure 1 -~ Gain vs Frequency

Tone Networks

Versatone Networks FL601 and FL602 are
parallel connected, precision resistor net-
works with associated switching transistors.
A typical Versatone Network is shown in
Figure 2. Pins 4 and 5 of the network are
connected to ground. When a positive volt-
age is applied to Pin 3, Ql will conduct.
This disables Amplifier Q2 and feedback re-
sistors Rl, R2 and R3, effectively removing
the network from the FSSA circuit.

Figure 2 -~ Typical Versatone Network

Encode
: The Channel Guard encode tone is gen-
erated by coupling the output of FSSA band-
pass filter A603 back to its input through
a phase inverting amplifier circuit and a
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limiter circuit. The output of the FSSA is
coupled from A603-1 to the input of the
phase inverting amplifier at A602-9, A
typical phase inverting amplifier circuit
is shown in Figure 3.

TONE OUTPUT
TO OSCILLATOR
MODULE

TONE OUTPUT
TO LIMITER
CIRCUIT

TONE INPUT
FROM FSSA

RC-2712

Figure 3 - Typical Phase Inverting Amplifier

Amplifier Q1 provides 180° phase shift
of the tone frequency at the output of emit-
ter follower Q2. The output of the phase
inverting .amplifier circuit is coupled from
A602-6 to the input of the limiter circuit
at A602-5. A typical limiter circuit is

shown in Figure 4.

TONE INPUT
FROM PHASE
INVERTER CIRCUIT

TO FSSA

RC-2711

Figure 4 - Typical Encode Limiter Circuit

Limiting network CR1, CR2, R8, R9 and
R10 sets the tone output coupled from A602-4
to the input of the FSSA (A603-12) at 53
milli-volts peak to peak.

i

CIRCUIT ANALYSIS

The limiter circuit is also used as an
encode switch. Keying the transmitter ap-
plies +5.4 Volts to A602-2, This forward
biases Limiter diodes CR1 and CR2 and mom-
entarily turns Q3 on. Forward biasing CR1
and CR2 allows the circuit to oscillate.
Momentarily turning Q3 on starts the circuit
oscillating. The tone frequency is deter-
mined by the tone network connected in the
FSSA circuit.

The tone output of the encoder circuit
is taken from A602-7 and coupled through
modulation adjustment R601 to the transmit-
ter oscillator modules.

Decode

Audio, containing the correct tone fre-
quency from R707-3 (Volume Hi), is coupled
to Pin 1 of Decode Module A601. Pin 1 of
A601 is the input of an active, three stage,
low pass filter. The low pass filter atten-
uates frequencies over 205 Hz. A typical
low pass filter is shown in Figure 5. The
output of the low pass filter at A601-15 is
applied to A601-14. A601-14 is the input of
a limiter circuit, limiting the output at
A601-13 to 55 millivolts peak to peak. A
typical limiter circuit is shown in Figure 6.
The output from the limiter is coupled to
Pin 12 of FSSA A603. Since the tone is the
proper frequency the FSSA will allow it to
pass. The output of the FSSA is coupled
from A603-1 to A601-3. A601-3 is the input
to an amplifier circuit. The output of the
amplifier at A601-4 is coupled to the input
of a threshold detector at A601-6. A typi-
cal amplifier and threshold detector circuit
is shown in Figure 7. When a tone is pre-
sent Q6 will conduct causing Q7 to conduct
and +7.5 VDC to be on the output of the
threshold detector circuit (A601-10). The
+7.5 Volts is applied to the Squelch switch-
ing transistor on the receiver Audio PA mod-
ule. The receiver now operates on noise
squelch, permitting the call to be monitored.

-
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P4l

RC-2720

Figure 5 - Typical Low Pass Filter
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TONE
OUTPUT
TO FSSA

RC-2719

Figure 6 - Typical Decode Limiter Circuit

PE Tone Control

Tone Control Board 19B219505Gl is used
with eight-frequency PE to disable unde-
sired tones, For example, placing fre-
quency select switch S1 in channel one
position, where B tone is not desired, for-
ward biases diode CR1l with 5.4 Volts. The
output of CR1l is applied through TONE B
DISABLE (P602/P603-7) to Pin 3 of Versa-
tone Network FL602, holding FL602 OFF,

For assembly instructions of diodes
on Tone Control Board 19B219505Gl, refer
to the Interconnection Diagram for eight~
frequency PE, listed in the Table of Con-
tents,

PM II Automatic Tone Select

Diodes CR1013 through CR1036 mounted
on the system disable undesired tones.
For example, placing frequency select
switch 8704 in channel four position, where
no B tone is desired, forward biases
CR1018 with 5,4 Volts. The output of
CR1018 is applied through TONE B DISABLE
(P1-7 and J601-7) to Pin 3 of Versatone
Network FL602, holding FL602 off.

For assembly of diodes on the system
board, refer to the Interconnection Dia-
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ouUTPUT
TO PA

SWITCH

RC-2718A

Figure 7 - Typical Amplifier &
Threshold Detector Circuit

grams for Automatic Tone Select listed in
the Table of Contents. Also refer to
Maintenance Manual LBI-30100 for portable
radios or Maintenance Manual LBI-30285 for
mobile, industrial or motorcycle radios,

PM II Automatic Monitor

Automatic Monitor Board 19B226856G1
and diodes CR1001 through CR1012, mounted
on the system board, disable Channel Guard
operation so a channel can automatically be
monitored. For example, placing frequency
select switch S704 in channel four, where
it is desirable to monitor the channel
without Channel Guard, forward biases
CR1006 and applies 5.4 Volts to P2 of
Automatic Monitor Board 19B226856Gl. The
5.4 Volts applied to P2 causes transistor
Ql conducting causes transistor Ql on the
system board to conduct and activate the
tone switch on the receiver board., Acti-
vating the Tone switch causes the receiver
to operate on noise squelch,

For assembly of diodes and Automatic
Monitor Board, refer to the Interconnec-
tion Diagrams for Automatic Monitor listed
in the Table of Contents, Also refer to
Maintenance Manual LBI-30100 for portable
radios and Maintenance Manual LBI-30285 for
mobile, industrial or motorcycle radios.
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CHANNEL GUARD ENCODE/DECODE OR ENCODE ONLY
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SCHEMATIC DIAGRAM

CHANNEL GUARD ENCODER/DECODER
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(19D4(23936, Rev. 1)
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PARTS LIST
LBI-4871B

CHANNEL GUARD

19C321017G1l ENCODE/DECODE
19C321017G2 ENCODE ONLY

SYMBOL | GE PART NO. DESCRIPTION
A601 19D417763G1 Decoder.
A602 19C321133G1 Encoder.
A603 19D417833G1 Selective Amplifier.
————————— CAPACITORS =~ = = = = = = = = =
C601 5491674P27 Tantalum: .47 pf *20%, 35 VDCW; sim to
Sprague Type 162D,
c602 5491674P1 Tantalum: 1.0 pf +40-20%, 10 VDCW; sim to
Sprague Type 162D.
c603 5491674P36 Tantalum: 3,3 pf +20%, 10 VDCW; sim to
Sprague Type 162D.
€604 5491674P27 Tantalum: ,47 pf *20%, 35 VDCW; sim to
Sprague Type 162D.
C605 5491674P1 Tantalum: 1.0 pf +40-20%, 10 VDCW; sim to
Sprague Type 162D,
C606 5491674P36 Tantalum: 3.3 pf *20%, 10 VDCW; sim to
thru Sprague Type 162D.
C608
C61l 19A116114P7068 Ceramic: 120 pf 5%, 100 VDCW; temp coef
=750 PPM,
——————— DIODES AND RECTIFIERS = - - — —~ ~
CR601 19A115250P1 Silicon.
————————— TONE NETWORKS ~ = = = = - — - =
NOTE: When reordering give GE Part Number and
specify exact frequency needed.
FL601 19C320291G1 Versatone Network: 71.9-203.5 Hz.
and
FL602
——————— JACKS AND RECEPTACLES - - - - - = -~
J601 19A116122P1 Terminal, feed-thru: sim to Warren 1~B-2994-4.
—————————— INDUCTORS - = = ~ = = = = =
L601 19B209420P105 Coil, RF: 0,22 ph *10%, 0.14 ohms DC res maXx;
sim to Jeffers 4416-5.
----------- PLUGS = = = = = = = = = =
P601 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
--------- RESISTORS - - = = = = = = = =
R601 19A116412P6 Variable, cermet: 20,000 ohms *10%, 1/2 w;
sim to Helipot Model 62 PF,
R602 19C314256P23481 Metal film: 3480 ohms *1%, 1/4 w.
R603 19C314256P22262 Metal film: 22,600 ohms 1%, 1/4 w.
R606 3R151P183J Composition: 18,000 ohms 15%, 1/8 w.
R607 3R151P104K Composition: 100,000 ohms £10%, 1/8 w.
——————————— SOCKETS = = = = = = = = =
XFL601 Socket. Includes:
and
XFL602
19D416714P1 Shell.
19B219681P1 Contact, electrical,
————————— MISCELLANEQUS - = = = = = ~ —
19B216316P1 Insulator. (Used with J601).

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO DESCRIPTION
———————— DIODES AND RECTIFIERS - ~ - - - -
ASSOCIATED ASSEMBLY
19B219505G1L CﬁlOOl 19A115100P1 Silicon; sim to Type 1N458A.
thru
CR1036
——————————— PLUGS - = = = = = = = = =
——————————— PLUGS - - = = = = - - - -
Pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9,
P1001 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
--------- MISCELLANEOUS -~ = = = = = - =
—————————— RESISTORS — = = - - = = =~ -
19A115834P4 Contact, electrical: sim to AMP 2-332070-9,
R604 3R151P104K Composition: 100,000 ohms +10%, 1/8 w,
19B219532G1 Cable. and
R605
—————————— SWITCHES ~ - = = = = = = — =
PE MOD KIT
19A130285G1 1 TONE W MONITOR SWITCH S1001 SWITCH ASSEMBLY
19A130285G3 2 TONE A OFF B SWITCH 19B226809G12
19A130285G4 2 TONE W TONE CONTROL AND MON SW
----------- PLUGS - = = = = = = = = =
—————————— CAPACITORS = = = = = = = = =
Pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
C609 5491674P1 Tantalum: 1.0 pf +40-20%, 10 VDCW; sim to
Sprague Type 162D,
---------- SWITCHES - = = = = = = = — =
C610 19A116192P14 Ceramic: ,1 pf +20%, 50 VDCW; sim to Erie
USCC CW120C104-M2. 19A116648P6 Toggle: BSPDT; sim to C and K Components 7101SDG.
___________ PLUGS = = = = = = = = = = s1002 SWITCH ASSEMBLY
19B226809G13
P602 19B226481G2 Plug: 8 contacts.
PS03 19B226481G1 Plug: 8 contgcts. ¥ | =====---= DIODES AND RECTIFIERS - = - - - =
CR1 19A115250P1 Silicon.
---------- RESISTORS - - - - - = - — - thru
CR3
R604 3R151P104K Composition: 100,000 ohms +10%, 1/8 w.
and }\ v . r s .. - - - PLUGS -~ - - = = = ~ = = =
R605
Pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
---------- SWITCHES =~ = = = = = = = = -
S601 SWITCH ASSevp,y ¢+ } mm o= = SWITCHES - - - - = = = - = =
19A127833Gl
19A116648P2 Toggle: DPDT; sim to C and K Components 72118DG.
—————————— RESISTORS - ~ = = = = =~ = ~
S1003 SWITCH ASSEMBLY
R1 3R151P201J Composition: 200 ohms *5%, 1/8 w. 19B226809G14
—————————— SWITCHES = ~ = = = = =~ = = ~ - - = - = — - DIODES AND RECTIFIERS - - — - - =
19A116648P6 Toggle: SPDT; sim to C and K Components 7101SDG, CR1 19A115250P1 Silicon.
and
5602 SWITCH ASSEMBLY CR2
19A130252G1
---------- SWITCHES = =~ = = = = = = = —
——————— DIODES AND RECTIFIERS - - - - — - 19A116648pP2 Toggle: DPDT; sim to C and K Components 7211SDG.
CR1 19A115250P1 Silicon.
and } A 0 e == - CABLES = = = = = = = = ~ -
CR2
w1001 CABLE ASSEMBLY
CR3 19A116052P2 Silicon. 19B226806G7
---------- SWITCHES - = = = = = = = = = -~ = = = = = = - - ~ INDUCTORS - - = = = = - = -
S1 19A116648P2 Toggle: DPDT; sim to C and K Components 7211SDG. Ll 19B209420P114 Coil, RF: 1,20 ph *10%, 0.18 ohms DC res max;
thru sim to Jeffers 4436-1.
L4
---------- SOCKETS = = = = = = = = = = =
——————————— PLUGS = = = = = = = = = =
XFL602 Socket. Includes:
Pl 194127569G1 Plug: 8 contacts.
19D416714P1 Socket.
P2 19A115834P4 Contact, electrical: sim to AMP 2~332070-9.
19B219681P1 Contact, electrical, thru
P4
w1002 CABLE ASSEMBLY
PM II MOD KIT 19B226806G8
19A130977Gl 1 TONE ENC/DEC
19A130977G2 2 TONE ENC/DEC
19A130977G3 1 TONE ENC/DEC W AUTOMON |} } |} ] == === ==~~~ INDUCTORS ~ - = = = = = = =
19A130977G4 2 TONE ENC/DEC W AUTO MON
19A130977G5 2 TONE ENC L1 19B209420P114 Coil, RF: 1.20 ph *10%, 0.18 ohms DC res max;
thru sim to Jeffers 4436-1.
14
---------- CAPACITORS - = = = = = = - -
----------- PLUGS - = = = = = = = = =
C1001 5491674P1 Tantalum: 1.0 pf +40-20%, 10 VDCW; sim to
Sprague Type 162D, Pl 19A127569G1 Plug: 8 contacts.
€1002 19A116192P14 Ceramic: .1 pf £20%, 50 VDCW; sim to Erie P2 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
USCC CW120C104-M2. thru
P4

SYMBOL | GE PART NO. DESCRIPTION
w1003 CABLE ASSEMBLY
19B226806G9
—————————— INDUCTORS - — - = = = — = =
Ll 19B209420P114 Coil, RF: 1.20 ph +10%, 0.18 ohms DC res max;
and sim to Jefifers 4436-1.
L2
—————————————— PLUGS = = = = = = = = = =
Pl 19A127569G1 Plug: 8 cwntacts.
P2 19A115834P4 Contact, ellectrical: sim to AMP 2-332070-9.
;liru
----------- SOCKETS = = = = = = = = - =
XFL602 Socket. Iincludes:
19D416714P1 Socket.
19B219681P1 Contact, eflectrical.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

CHANNEL GUARD TONE FREQUENCIES

71.9 Hz
77.0
82,5
88.5
94,8
100.0
103.5
107.2
110.9
114.8
118.8
123.0
127.3
131.8
136.5
141.3
146,2
151.4
156.7
162,2
167.9
173.8
179.9
186.2
192.8
203.5
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PE CHANNEL GUARD MOD KIT
19A130285G1
19A130285G2
19A130285G3

1 TONE W MONITOR SWITCH
1 TONE WITHOUT MONITOR SWITCH
2 TONE W A-OFF-B SWITCH

SYMBOL GE PART NO. DESCRIPTION
—————————— CAPACITORS - - = = = = = = =
C609 5491674P1 Tantalum: 1.0 pf +40-20%, 10 VDCW; sim to
Sprague Type 162D.
€610 19A116192P14 Ceramic: .1 pf %£20%, 50 VDCW; sim to Erie
USCC CW120C104-M2,
----------- PLUGS = = =~ ~ = = = = = =
P602 19B226481G2 Plug: 8 contacts.
P603 19B226481G1 Plug: 8 contacts.
————————— RESISTORS - -~ = = = = = = =
R604 3R151P104K Composition: 100,000 ohms #10%, 1/8 w.
2605
---------- SWITCHES = = = = = = = = = =
5601 SWITCH ASSEMBLY
19A127833G1l
—————————— RESISTORS - = = = = = = = =
R1 3R151P201J Composition: 200 ohms 5%, 1/8 w.
---------- SWITCHES - ~ - - -~ — = = = =
19A116648P6 Toggle: SPDT; sim to C and K Components 71018DG.
5602 SWITCH ASSEMBLY
19A130252G1
——————— DIODES AND RECTIFIERS - - - - = =
CR1 19A115250P1 Silicon
and
CR2
CR3 19A116052P2 Silicon
---------- SWITCHES = = = = = = = = = =
S1 19A116648P2 Toggle: DPDT; sim to C and K Components 72118DG.
---------- SOCKETS - = — = = = = = = = =
XFL602 Socket. Includes:
19D416714P1 Socket.
19B219681P1 Contact, electrical.
————————— MISCELLANEQUS - - — - = = - =
19B216926P1 Decorative cap. (Used with S601).
19B216926P2 Decorative cap. (Used with S602).
19C320721P1 Seal. (Used with S601, $602).
4035306P2 Washer, fiber. (Used with S601, S602).
19A130289P1 Shield. {(Located by antenna tube).
19A136802P1 Insulator. (Used with Channel Guard Board),.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

ALL RESISTORS ARE 1/8 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1 000,000 OHMS .
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALLIES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS,

e e

[N ORCER TO RETAIN RATED EQUIPMENT

[PERFORMANCE |

S SERVICE PART
i 4 COMPONENT
| SHOWN ON THE

REPLACEMENT OF ANY
SHOULD BE MADE ONLY WITH
HAVING THE SPECIFICATIONS
PARTS LIST FOR THAT PART,

P602
OR
P6O3
PE SYSTEM BOARD TONE B DISABLE  a g —
¢
TONE ADISABLE | | |4
{ & W-GA
TX KEYED 5 4vor22 w-BL | 5¢
: !
a @ ;L~ R I |
RIT02 |=Ci70] , <
+27 -~
+7.5V C2UF Lo |88oexx, 5Q-——-
S60! H34 /4w 'V A |
3 Q V3 Ja 6 |
o | A
pMm—p | CRZ : :
_____ - I
Q2 RI b o ' |
! a CRI b
U EU |
|
L ]
& CR3
- 6
W-R aupio INORTOT=3 G <
roNE switcH &2 © 2
SLEEVE WITH —<
< OH35 I9Al161 12P2
S601 USED WITH
SINGLE TONE
ENCODE /DECODE
ONLY.
H4 4
C609 0%
IWE . Hes Hea W-v 8
HI5 + <
X
acslo
TONE IUF
ouT
3
NEGATIVE o122 BK <
\_/
g s

(191417799, Rev.

4)

NOTE :
ALL WIRES SFT #28 UNLESS
OTHERW{SE SPECIFI(ED.

NOT PRESENT IN LOW BAND (30-50 MHz).
NOT PRESENT IN HI-BAND (132-174 MHz).

USED ONLY WITH INTRINSICALLY SAFE

X Db XO»

% S602 SHOWN IN TONE "A" POSITION
S602 IN OFF POSITION

Pt
| 03 40 6
S$602 IN TONE “B" POSITION

S al
I 03 4d o6

(1 PART)
(1 PART)

NOT PRESENT IN 450 (406-512 MHz). (| PART)
NOT PRESENT IN SINGLE TONE ENCORE/DECODE OR ENCODE ONLY. (7 PARTS, 2 WIRES)

RADIO.

TO ENCODE TONE "A" [N OFF POSITION CLIP CR2.
TO ENCODE TONE "B" IN OFF POSITION CL.IP CRI.

LBI-4870

INTERCONNECTION DIAGRAM
TWO-FREQUENCY PE RADIO

Issue 2
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LBI-4870

TONE BOARD
19821950562
jsﬂ*ﬁrzaia ngnagrﬁﬁrn, A&, oHO
3 Hla gHl6 HI7 HIB .gE H20

, ; o

RUNS ON BOTH SIDES

(19B232259, Rev. 0)
(198219488, Sh. 1, Rev. 1)
(19B219488, Sh. 2, Rev. 1)

TRANSMITTER CHANNEL

4——— RUNS ON SOLDER SIDE

j4———— RUNS ON COMPONENT SIDE

PARTS LIST

LBI-30525

PE CHANNEL GUARD MOD KIT
19A130285G4 2 TONE W TONE CONTROL AND MONITOR SWITCH
19A130285G5 2 TONE WITH TONE CONTROL

PRODUCTION CHANGES

Changes in the equipment to improve performance or to simplify circuits
are identified by a "Revision Letter", which is stamped after the model

CRI CR2 CR3 CR4 CR5 CR6 CR7 CR8

M5 | Hia | s | wis | wr | AiB_ | me | rso
H21 o-«j)T)Fo H29
H22 O-HTTTN—O H30
H23 O—Hjtﬂ-o H31
H24 GMTT}Q-O H32
H25 O-NTTN—O H33
H26 &KTTN-O H34
H27 O—HjTﬁf-O H35
H28 O_JT”_O H3¢%

A B A B A B A B | A B A B A B A B

TONE CHANNEL

USE THE ABOVE CHART FOR ASSEMBLING DIODES IN THE
TWO TONE SELECTOR BOARD 19B219505G1 OR G2.
THE DIODES DISABLES THE UNDESIRED TONE.

SAMPLE | IF TONE B IS TO BE USED ON F3, THEN FIND
F3 ON CHART, GO DOWN COLUMN UNTIL YOU
FIND A DIODE, THE DIODE IN COLUMN B
GIVES THE HOLE NUMBER AND DIRECTION THE
.DIODE SHOULD BE ASSEMBLED, DIODE IN

SAMPLE IS CONNECTED FROM H15 TO H31 HI50o—P—0H3|

IF F1 HAS NO TONES, THEN FIND F1 ON CHART

GO DOWN COLUMN UNTIL YOU FIND A DIODE.

THE DIODES IN COLUMN A & B GIVES THE HOLE NUMBER
AND DIRECTION THE DIODES SHOULD BE ASSEMBLED

TO GIVE YOU NO TONE. DIODES IN SAMPLE IS
CONNECTED FROM H13 TO H21 AND H13 TO H29.

e o
OUTLINE & INTERCONNECTION DIAGRAM
EIGHT-FREQUENCY PE RADIO

SAMPLE . 2

(19C321209, Rev. 0)

8 Issue 2

SYMBOL GE PART NO. DESCRIPTION
---------- CAPACITORS - = = = = = = - =
Cc609 5491674P1 Tantalum: 1.0 pf +40-20%, 10 VDCW; sim to
Sprague Type 162D,
C610 19A116192P14 Ceramic: .1 pf %£20%, 50 VDCW; sim to Erie
USCC CW120C104-M2,
----------- PLUGS = = = = = = = = = =
P603 19B226481G1l Plug 8 contacts.
---------- RESISTORS - ~ - = = =~ = = =
R604 3R151P104K Composition: 100,000 ohms +10%, 1/8 w.
and
R605
---------- SWITCHES ~ - = = = = — = - =
8601 SWITCH ASSEMBLY
19A127833G1
---------- RESISTORS - - - = = - - - -
R1 3R151P201J Composition: 200 ohms +5%, 1/8 w.
---------- SWITCHES - =~ -~ - = = — = - —
19A116648P6 Toggle: SPDT; sim to C and K Components 7101SDG.
---------- SOCKETS = = =~ = = = = = = =
XFL602 Socket. Includes shell and contacts, (Order
separarely).
19D416714P1 Socket.
19B219681P1 Contact, electrical.
TONE BOARD
FOR 8 FREQUENCY PE
19B219505G1
(Deleted by REV A)
----------- PLUGS = = = = = = = = = =
Pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9,
TONE BOARD
FOR 8 FREQUENCY PE
19B219505G2
(Added by REV A)
---------- CAPACITORS = = = = = = = = =
c2 19A116114P10074 Ceramic: 180 pf #5%, 100 VDCW; temp coef
and -3300 PPM,
c3
----------- PLUGS = = = = = = = = = =
Pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
--------- MISCELLANEQUS = = = = = = = =
194115834P4 Contact, electrical: sim to AMP 2-332070-9.
(Quantity 4~ Used with 8 frequency Tone Board).
19B219532G1 Cable, (Used with 8 frequency Tone Board).
19B216926P1 Decorative cap. (Used with S601).
19C320721P1 Seal., (Used with $601).
4035306P2 Washer, fiber. (Used with S601).
19A1390289P1 Shield. (Located by antenna tube).
19A136802P1 Insulator. (Used with Channel Guard Board).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

NOT PRESENT IN ENCODE/DECODE. (! PART)

NOT PRESENT IN LOW BAND (30-50 MHz). (! PART )
NOT PRESENT IN HI-BAND (132-174 MHz). (| PART)
NOT PRESENT IN 450 (406-512 MHz). (| PART)
USED ONLY WITH INTRINSICALLY SAFE RADIO

PXObm

NOTE :

ALL WIRES SFT # 28 UNLESS
OTHERWISE SPECIFIED.

THIS ELEM DIAG APPLIES TO
MODEL NO REV LETTER

PLI9AI30285G4 A
PLISAI30285G5 A

N ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFtCATIONS
SHOWN ON THE PARTS LIST FOR THAT PART

DIODES DISABLE THE UNDESIRED TONE

(19D417836, Rev. 4)

number of the unit. The revision stamped on the unit includes all pre- P6D2
vious revisions. Refer to the Parts List for descriptions of parts OR
affected by these revisions. P603
PE SYSTEM BOARD TONE B DISABLE 7
REV. A - Channel Guard Mod Kit 19A130285G4 GA
To improve RF filtering. Added C2 and C3 to Tone Board TONE A DISABLE 4
19B219505G1 making a 19B219505G2. W-GA <
Schematic Diagram Was: TX KEYED 5.4\/0“55 W-BL 5<
o S60l USED WITH
oseisosar ENCODE / DECODE ONLY W34 Rpee |
7.5V O— NV
174w *errorm
$601 1: 22UF
3 | B
O—
R
2
H24
AUDIO CR7O’T— 3 6
IN G N
Outline Diagram Was: TONE SWITCH H25 fo) 2\/
W-R _oH35 SLEEVE WITH
TONE BOARD 19AlI61|2P2
19B219505G! VHGO _Hel
HE62 HE3
OO
TONE BOARD
— = 19B219505G62~—~ I
H290— — *:‘3‘ —THI3 HI Y J31
CRI® Q—O- & FlI
H210- = =i~
H30 -~ H2 430 - 8
C:?Z. Hi4 [0 /(_' F2 TONE H88 _H64 w-v <
H220—~ =<} ouT
H3I0— —|<i- = H3 R J24
cram OS5 \@ F3
H23Q- — ¢
H320— —|<i- = e H4 B8R J25
H240- Ra OO & F4 H 8K 3
™ NEGATIVE O— (
H330- —|<3-— =7 H5 spras-w | 426 )
CR5®, <& F5
H25Q- ——< -
1A
W34~ ~ | o ame 6 seroswed 7 o —
H260-~ % h "
L4
H380™ = | oHI9 &7 sFT28-w-0 ﬂf_f_’ F7 I
H27 Q== K3 ! =
|
H36Q~ =[5~ — 3 H20 H8lsFree-ca | Y2°
cre ., & F8
H28P= "5 co PLl J3a
l80>lL
HI2 c3 | | =
y 180 )l
I HHC I
BL
G

ALL RESISTORS ARE /8 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VAngg IN oréms UNLESS FOLLOWED BY
Kel OHMS OR MEG = 1,000,000 OHMS -
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H= HENRYS,



PARTS LIST
LBI-30526

PM 11 CHANNEL GUARD MOD KIT
1 TONE ENCODE/DECODE
19A130977G1

SYMBOL]GE PART NO. DESCRIPTION
---------- CAPACITORS = = = = = = = =
C1001 5491674P1 Tantalum: 1.0 pf +40-20%, 10 VDCW; sim to
Sprague Type 162D.
c1002 15A116192P14 Ceramic: .1 pf *20%, 50 VDCW; sim to Erie
USCC CW20C104-M2,
---------- SWITCHES = = ~ = = = = = =
$1001 198226809G12 Toggle: SPDT; sim to C and K Component 7107SDG.
——————————— CABLES = = = = = = ~ = =
w1001 CABLE, RELAY ASSEMBLY
19B226806G7
—————————— INDUCTORS ~ = = = = = = = =
L1 198B209420P114 Coil, RF: 1,20 ph *10%, 0.18 ohms DC res max;
thru sim to Jeffers 4436-1.
L4
——————————— PLUGS -~ = = = = = = =~ = =
Pl 19A127569G1 Plug: 8 contacts,
P2 19A115834P4 Contact, electrical: sim to AMP 2-332070-9,
;qu
————————— MISCELLANEQUS - - = = = = = =
19B227357G1l Insulator, (Used with Channel Guard Board).
18C320975P1 Seal. (Used with S1001).
19B226358G10 Faceplate (FOR S1001).

THIS ELEM DIAG APPLIES TO
MODEL NO REV LETTER

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

ALL RESISTORS ARE 1/2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS.OR MEG = 1,000,000 OHMS .
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES

IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS.

NOTE:

ALL WIRES T-28 UNLESS OTHERWISE SPECIFIED.

A NOT PRESENT IN LOW BAND (30-50 MHZ). (! PART)
[INOT PRESENT N HI-BAND (132-174 MHz). (1 PART)
% NOT PRESENT IN 450 (406-512 MHz). (1 PART)

LBI-4870

—
[HOUSING PL 1904230766 __ ATOl  rLioD4230846! CHANNEL GUARD
A702  pLI9D423084G2 w00l Pi |ue0l PLISC32I01761-2
A703 PLI9D423084G4 —7<|@ TONE B DISABLE
L2 EIQRAl TONE A DISABLE
T3 wepL 2 s, | s
- \AAAS & TX KEYED 5.4V
.y |
H87 1.2
o R \AANAS l\ (l 7.5V
o3 8K HoI
1001 5 O GND
|
y Pl J6l
L3
HI9
o—-=8 2, 8¢ &8 TONE IN
J62 3
> 0 o B¢ &2 TONE SWITCH
a
€100I
nes 'V, vea 2
> W-v 8¢ &8 TONE OUT
A
Clooz
IUF
H90
ol BK 3¢ & GROUND
\_/ | '
¥
a2 ' _peol
_I._ > > GROUND
L

(19D423943, Rev, 1)

INTERCONNECTION DIAGRAM

ONE-TONE ENCODE DECODE
PORTA e MOBIL II RADIO
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LBI-4870

| HOUSING

THIS ELEM DIAG APPLIES TO
MODEL NO REV LETTER

:I g
% % S1002 ‘/C

PL I19D4230766G

DM

A701
A702
A703

H88

PLISD423084GI
PL19D423084G2
PLI9D423084G4

O +7.5V

CHANNEL GUARD

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

CR2A

ALL RESISTORS ARE_1/2 WATT UNLESS

OTHERWISE SPECIFIED AND RESISTOR
VALLES IN ong u&gss FOL‘L).%%IED BY
K=1000 OHMS = 1,000 OHMS .
CARICITOR N PICOFARADS (EQUAL
T ucnoucaocARAos» UNLESS FOLLoweo
sv UF'= MICROFARADS., INDUCTANCE VALLES

IN MICROHENRYS UNLESS FOLLOWED BY
MHe MILLIHENRYS OR H=HENRYS.

NOTE :

ALL WIRES T-28 UNLESS OTHERWISE SPECIFIED.

A NOT PRESENT IN LOW BAND (30-50 MHZ). (| PART)
[ NOT PRESENT IN HI-BAND (132-174 MHz). (1 PART)
% NOT PRESENT IN 450 (406-512 MHz). (1 PART)

% SI1002 SHOWN IN TONE "A" POSITION
(FOR OTHER POSITIONS SEE BELOW)

2
| 03 40

S1002 IN OFF POSITION

2 5
! (f 03 4Qf 06

S1002 IN TONE "B" POSITION

}Ol‘
CRI s

’l

CR?

WI002 pI |us0l PLISC321017GI-
N
= Tﬂl ¢t TONE B DISABLE
WA A8 TONE A DISABLE
473 : oS
SH>—WBL oo = |<5 TX KEYED 5.4V
P3
Li |
H87 IL.2
o—F 05 & 7.5v
L3
HI9
o—-—8 b2, 8¢ &8 TONE IN
L4
62 P2 -4
»‘l o 2 2 & TONE SWITCH
Pl
o
Cl00I
wes 'VF, Hea  u21
. e E—— 8¢ & TONE OUT
P4
A
Clooz
‘IUF
H90
0= = 3 & GROUND
\_/ |
1
a2z ! _peol
> GROUND

PARTS LIST

LBI-30527

PM II CHANNEL GUARD MOD KIT

ey 2 TONE ENCODER/DECODER
18A130977G2
—————————— CAPACITORS = - = = = — — =
C1001 5491674P1 Tantalum: 1,0 pf +40-20%, 10 VDCW; sim to
Sprague Type 162D,
C1002 19A116192P14 Ceramic: .1 pf %20%, 50 VDCW; sim to Erie
USCC CW20C104-M2.
—————————— RESISTORS - ~ - = = = — — -
R604 3R151P104K Composition: 100,000 ohms +10%, 1/8 w,
and
R605
---------- SWITCHES =~ = =~ = = = = - =
§1002 SWITCH ASSEMBLY
19B226809G13
-------- DIODES AND RECTIFIERS =~ ~ = - - -
CR1 19A4115250P1 Silicon
thru
CR3
——————————— PLUGS = =~ = = = = = = = =
pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
————————— SWITCHES = - = = = = = = — =
19A116648P2 Switch, toggle: DPDT; sim to C and X Components.
——————————— CABLES - = = = = = = = =
w1002 CABLE, RELAY ASSEMBLY
19B226806G 8
—————————— INDUCTORS = = = =~ =~ = = = =
Ll 19B209420P114 Coil, RF: 1,20 ph $10%, 0.18 ohms DC res max;
thru sim to Jeffers 4436-1,
L4
——————————— PLUGS ~ ~ = = = = = ~ = =
Pl 19A127569G1 Plug: 8 contacts.
P2 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
thru
' P4
---------- SOCKETS = = = = = = = = = =
XFL602 Socket, Includes shell and contacts, (Order
separately).
19D416714P1 Shell,
19B219681P1 Contact, electrical. (Quantity 7).
--------- MISCELLANEQUS = = = = = = = =
19B227357G1 Insulator, (Used with Channel Guard Board).
19C320975P1 Seal. (Used with S1002),
19B226358G9 Faceplate (For S51002).

INTERCONNECTION DIAGRAM

TWO-TONE ENCODE DECODE
PORTA e MOBIL II RADIO

10 Issue 2

(19D423946, Rev.

1)

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES




PARTS LIST
LBI-30532
PM II CHANNEL GUARD MOD KIT

1 TONE ENCODER W AUTO SELECT
19A130977G7

SYMBOL]GE PART NO. DESCRIPTION
THIS ELEM DIAG APPLIES TO
"""""""" CAPACITORS - = - - = = - - MODEL NO REV LETTER
C1001 5491674P1 Tantalum: 1,0 puf +40-20%, 10 VDCW; sim to
Sprague Type 162D,
€1002 19A116192P14 Ceramic: ,1 pf +20%, 50 VDCW; sim to Erie
USCC CW20C104-M2,
——————— DIODES AND RECTIFIERS - - - = = =
CR1025 19A115100P1 Silicon; sim to Type 1N458A.
thru
CR1036
—————————— RESISTORS = =~ = ~ = = = = =
R604 3R151P104K Composition: 100,000 obms +10%, 1/8 w. N, ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
___________ CABLES = = = = = = = = = SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
w1003 CABLE, RELAY ASSEMBLY SHOWN ON THE PARTS LiST FOR THAT PART.
19B226806G9
—————————— INDUCTORS = = = = = = - - =
Ll 19B209420P114 Coil, RF: 1,20 ph #10%, 0,18 ohms DC res maXx; ALL RESISTORS ARE 1/2 WATT UNLESS
and sim to Jeffers 4436-1. OTHERWISE SPECIFIED AND RESISTOR
L2 VALUES IN OHMS UNLESS FOLLOWED BY
___________ PLUGS = = = = =~ = =~ = = = K=1000 OHMS OR MEG = 1,000,000 OHMS .
CAPACITOR VALUES IN PICOFARADS (EQUAL
Pl 19A127569G1 Plug: 8 contacts, TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
P2 19A115834P4 Contact, electrical: sim to AMP 2-332070-9,
thra IN MICROHENRYS UNLESS FOLLOWED BY
P4 MH= MILLIHENRYS OR H=HENRYS.
--------- MISCELLANEOUS = - = = = — = =
19B227357G1 Insulator. (Used with Channel Guard Board).
NOTE :
ALL WIRES T-28 UNLESS OTHERWISE SPECIFIED.
A NOT PRESENT IN LOW BAND (30-50 MHZ). (| PART)
[ONCT PRESENT IN HI-BAND (132-174 MHz). (| PART)

% NOT PRESENT IN 450 (406-512 MHz). (| PART)

LBI-4870

IHOUSING PL 19D4230766 A70l  rLi9D4230846I CHANNEL GUARD
A702 rpLioD42308462 w1003 J60l PLI9C32101761-2
A
A703  rLI9D42308464 6 7<| Y TONE B DISABLE
oA 4 IL"' TONE A DISABLE
J73 _ 2
\’g WBL o S EE TX KEYED 5.4V
y |
He7 2 | |
o—~B S5 ~< £ 7.5V
&8 TONE IN
HI38
© ez TONE SWITCH
HI37
HI2S Q- rToas 1 08z |
H7f8
Hi26 O ¢ osic
CRIO26' o2
HIG2
Hie7 e 0S¢ 12
CRIOZ7 N
la
Hl28< CR'OZBI‘ 0siz 11
Hihg [n]
’ P
H129 ¢ e 0
CRI029 S H83 '\ 4+ HB4 J2l B
HIGS \P4 w-v 8 {8 TONE OUT
A
HI30¢ ¢ oSt 4 Clooz
CRIO30 HiGs IUF
HI31 O je 0S¢ 5
GRIO31 e o
3 3
HI32¢ > oSt 6 © Bx < & GROUND
CR1032 v . !
HI33 0 je 0SC 9
CRI033 e
Ji2 P8OI
H|343>CR|034,‘< 0Se 10 > > GROUND
HIIGD
N lat .
HI3S O CRioss ¢ 0S¢ 8
HIL
py id ~
Hlsea’cmose" ose 7
Hilz

(190423960, Rev. 1)

INTERCONNECTION DIAGRAM

ONE-TONE ENCODE
AUTOMATIC TONE SELECT
PORTA e MOBIL II RADIO

Issue 2 11



LBI-4870 PARTS LIST

LBI-30533
—
I HOUSING  pLi9p4230766 A701  pLi9D4230846! CHANNEL GUARD B oNE EaCODER # AUTO SELECT
A70O2 pPLi9D423084G2 WI1003 P1 |us0l PLI9C3210176I-2 19A130977G6
A703  PLI9D42308464 GA a 7\| 7 TONE B DISABLE
W-GA 4 4
12 < TONE A DISABLE SYMBOL | GE PART NO. DESCRIPTION
THIS ELEM DIAG APPLIES TO J73 ., w-pL 12 5,0 s
MODEL NO REV LETTER \;3 AAAS { € TX KEYED 5.4V
Li I ---------- CAPACITORS = = = = = = = =
Hg, R L2 l( € ! 7.5V €1001 5491674P1 Tantalum: 1.0 pf +40-20%, 10 VDCW; sim to
Sprague Type 162D.
C1002 19A116192P14 Ceramic: i14;.1f +20%, 50 VDCW; sim to Erie
USCC CW20C104-M2,
——————— DIODES AND RECTIFIERS - - - - = -
CR1013 19A115100P1 Silicon; sim to Type 1N458A.
thru
CR1036
IN ORDER TO RETAIN RATED EQUIPMENT
Penronmanee Remtacewearetel 4 RESISTORS -~ - = = = = = = =~
SERVICE PART SHOULD BE MADE ONLY WITH R604 3R151P104K Composition: 100,000 ohms #10%, 1/8 w.
A COMPONENT HAVING THE SPECIFICATIONS ;235
SHOWN ON THE PARTS LIST FOR THAT PART. 6
& Tonen’ v 1+ 4+ |-mremmem=-- CABLES - - - = = = = = -
w1003 CABLE, RELAY ASSEMBLY
19B226806G9
S oy e =
—————————— INDUCTORS = = = = = = = = =
VALUES IN OMMS UNLESS FOLLOWED BY TONE SWITCH
K=1000 OHMS OR MEG = 1,000,000 OHMS HI37 Ll 19B209420P114 Coil, RF: 1.20 uh £10%, 0.18 ohms DC res max;
CAPACITOR VALLES IN PKCOFARADS (EQUAL HiZ5 e by sim to Jeffers 4438-1.
TO MICROMICROFARADS) UNLESS FOLLOWED P CRIO25 0sC | L
BY UF= MICROFARADS, INDUCTANCE VALUES W78 v e PLUGS = = = = = = = ~ = =
IN MICROHENRYS UNLESS FOLLOWED BY HI3 o ¢
MH= MILLIHENRYS OR H= HENRYS. Hi2s ¢ e CRIOI3 o0sC 2 Pl 194127569G1 Plug: 8 contacts.
‘ CRIO26 émoz P2 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
HII4 O g thru
™~ P4
H27d . Jcrio4 0sC 12
NOTE : CRI027 R e R T e B SOCKETS - - = = = = = ~ = =
ALL WIRES T-28 UNLESS OTHERWISE SPECIFIED. HIS ¢ XFL602 Socket., 1Includes shell and contacts. (Order
e CR|O|5" separately)
A NOT PRESENT (N LOW BAND (30-50 MHZ). (I PART) HI28 0ot 0S¢ 11 :
[INOT PRESENT [N HI-BAND (132-174 MHz). (! PART) HIIG . HI04 [u] 19D416714P1 Shell.
 NOT PRESENT IN 450 (406-512 MHz). (1 PART) . ] CRIOI6 clool 19821968161 Contact, electrical. (Quantity 7).
HIZ9 O e 0SC 3 H83 +HB4  J2 W-v 8, 8
WIT HIO5 ra < € ToNeovr 1 |- MISCELLANEOUS ~ - =~ - = = = =
HI30 0 le CRIOF? T 0sc 4 6002 19B227357G1 Insulator. (Used with Channel Guard Board).
CRI030"™ ' + “LUF
Hllel CRIOIB'I¢ e
HI31 O CRiosT ¢ 0sC 5
Hi19 € ‘ +HIO7 H90
HI32 ] CRIOTS O BK 3¢ & GROUND
PCrioz2 Y +glsgse U I
HIZ00-rioa0T* |
HI33¢ - 0sc 9
CRIO33 RIS
Hi2l o ERIOE! e Ji2 P&0I
N la
HI340rm=1ie #3?.3 10 _L GROUND
HI22 o RioaaT® =
C la
HI350 Crioss ™™ égﬁf 8
HI23 & i€
HI36 & ] CRIO23™
CRIO36 Sﬁg 7
HI24 0 P
O CRi024™
—
TWO-TONE ENCODE (1op423058 b
19D4: , Rev.
AUTOMATIC TONE SELECT
PORTA e MOBIL II RADIO

12 Issue 2 *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES



PARTS LIST

LBI-30528

PM II CHANNEL GUARD MOD KIT

1 TONE ENCODE/DECODE W AUTO MONITOR

19A130977G3

—————————— CAPACITORS = =~ = - = - - =
C1001 5491674P1 Tantalum: 1.0 pf +40-20%, 10 VDCW; sim to
Sprague Type 162D,
€1002 19A116192P14 Ceramic: .1 pf +20%, 50 VDCW; sim to Erie
USCC CW20C104-M2.
——————— DIODES AND RECTIFIERS - - - - - -
CR1001 19A115100P1 Silicon; sim to Type 1IN458A,
thru
CR1012
——————————— PLUGS = = = = = = = = — =
P1001 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
—————————— RESISTORS = = = = = = = - -
R604 3R151P104K Composition: 100,000 omms *10%, 1/8 w.
---------- SWITCHES - -~ - = ~ = = = =
S1001 19B226809G12 Toggle: SPDT; sim to C and K Component 7107SDG.
—————————— CABLES - - = = — = = = = =
w1002 CABLE, RELAY ASSEMBLY
19B226806G 8
—————————— INDUCTORS = = = = = — = = =
Ll 198209420P114 Coil, RF: 1.20 ph *10%, 0.18 ohms DC res max;
thru sim to Jeffers 4436-1.
L4
——————————— PLUGS - = = = = = = = = =
Pl 19A127569G1 Plug: B8 contacts.
P2 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
thru
P4
--------- MISCELLANEQUS - -~ - - — = - =
19B227357G1 Insulator. (Used with Channel Guard Board).
19C320975P1 Seal. (Used with S1001).
19B226358G10 Faceplate (For S1001).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

OUTLINE DIAGRAM

CPNT SIDE

— T @

LEAD IDENTIFICATION
FOR Qi

B

cE

TRIANGULAR
TOP VIEW

NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE, IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION.

(198232249, Rev. 0)
(19C321617, Sh. 2, Rev. 0)
(19C321617, Sh. 3, Rev. 0)

SCHEMATIC DIAGRAM

FREQ. GROUND
SELECT DIODES

ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED 8Y
K=1000 OHMS OR MEG = 1,000,000 OHMS -
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
iN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H= HENRYS,

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

(19B227361, Rev. 0)

THIS ELEM DIAG APPLIES TO
MODEL NO REV LETTER

IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REFLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART.

TONE DISABLE

ALL RESISTORS ARE 1/2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1,000,000 OHMS «
CAPACITOR VALLES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UFs MICROFARADS. INDUCTANCE VALLES

IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS.

NOTE:

ALL WIRES T-28 UNLESS OTHERWISE SPECIFIED.

A NOT PRESENT IN LOW BAND (30-50 MHZ). (! PART)
[JNOT PRESENT IN Ki-BAND (132-174 MHz). (1 PART)
3 NOT PRESENT [N 450 (406-512 MHz). (1 PART)

. 4—— RUNS ON SOLDER SIDE

RUNS ON BOTH SIDES

4——— RUNS ON COMPONENT SIDE

OUTLINE & SCHEMATIC DIAGRAM

AUTOMATIC MONITOR 19B226856

LBI-4870

I HOUSING PL 19D423076G — A?OI PLISD423084G! CHANNEL GUARD
A702  rLiI9D423084G2 w,/ogz P |us0I PLISC32101761-2
ATO3  rLi9D42308464 GA \| va TONE B DISABLE
W_eA A ¢4 TONE A DISABLE
J73 ; 2
>>P3 WBL o 5(' &8 TX KEYED 5.4V
. |
H87 1.2
s o—2R S5 A 7.5V
°" 2 , HoI
s1001 BK
|
¥ Pl J6l
NN
L3
HI9
o—28 2~ 8¢ ¢S TONE IN
L4
oHiZE J62>>P2 0 e L gpa: TONE SWITCH
0SC |
O —0
HI39 O H78
0SC 2
HI40 Qs HI02
wal 0SC 12
[a
141 OZRicos HI03
0sC 11
HI42 O 4—O HI04 x8
IUF
0sC 3 H83 +H84 J2| w-v 8 8
le > = £ TONE OUT
HI43 O CRI005 HIOS P4 A
A
0sC 4 CI'%?,Z
HI44 0o HIO6
i 0SC 5
5 HIOT
CRIOO7 0 H9O
o BK 34\ (3 GROUND
0sC & v |
HI46 Qe HI08 |
0SC 9
HIAT O—es HI09
[~ "auto MoNITOR | sz, ! P60l SROUND
HI48 O j4—o gﬁg o PLIOB226856 Y : J_ 7
CRIOIO | I P3 U6l L
HI49 o3 8 | l
CRION Hint I I
HIS0 Hite L2 \Lp' N
CRIOI2 —_——
J52 J53
y ) INTERCONNECTION DIAGRAM
P100I S J5! =

(19D423951, Rev. 1)

ONE-TONE ENCODE DECODE
AUTOMATIC MONITOR
PORTA e MOBIL II RADIO
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LBI-4870 PARTS LISY

p— LBI-30529
| HOUSING  pLis0az30766 A70l  pLioD4230846! CHPﬁI';‘gE%ngJZARD DY 1T CHANNEL GUARD: MOD KIT
A702  pPLI9D423084G2 wigg2 P1_{Jeo! 2 TONE ENCODE/DECODE W AUTO NONITOR
A703 rLi9D423084G4 GA I ¢t TONE B DISABLE
oA 4/| M SEE PAGE 13 FOR
- = << TONE A DIsABLE OUTLINE & SCHEMATIC DIAGRAM
J )
THIS ELEM DIAG APPLIES TO (¢ W-BL ul:'/u ¢ TX KEYED 5.4V SYMBOL | GE PART NO. DESCRIPTION OF AUTOMATIC MONITOR 19B226856.
MODEL NO REV LETTER $3
. |
3 H8T R .2 DapAEE sy 1 4t 0 A CAPACITORS - - = = = - - -
Cl1001 5491674P1 Tantalum: 1.0 ; — .
$1001 °© 2 BK H9! s;:agu:m'rype mggrf).mo 20%, 10 VECH: sin to
C1002 194116192P14 ggggméﬁéoci&ﬁizﬂo%, 50 VDCW; sim to Erie

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

ALL RESISTORS ARE_1/2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1,000,000 OHMS .
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF« MICROFARADS, INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS.

NOTE :

ALL WIRES T-28 UNLESS OTHERWISE SPECIFIED.

A NOT PRESENT IN LOW BAND (30-50 MHZ). (1 PART)
[INOT PRESENT IN HI-BAND (132-174 MHz). (! PART)
% NOT PRESENT IN 450 (406-512 MHz). (| PART)

INTERCONNECTION DIAGRAM

TWO-TONE ENCODE DECODE
AUTOMATIC MONITOR
PORTA e MOBIL II RADIO

14 Issue 2

HI37
HI25

oHize |

lat
CRIO25"" 0SC 1
H139 Oyt #Hm

]
HII3 OcrioT3 1

Hi26 0sc 2
CRI026™
H140 HIO2
I HI|4$ 40 OcRo0z ¢ +

L. T Crioi4'"
HIZT " eRicaT™ HI41 ¢ i
HIlS [ ] CRIO03
L. T CRIOIGT
HI28 cRioes™ Hi42 <>————k—+g|sg4“
HIl6 L« | CRIOO4
[ CRIOI6 ™ ]
L
HIZ9 P CRIGee ™ H|43()———-—k—‘+ SI80053
w7 12T CRrI005
HI300- je c‘ CRiOT7 T~ 0SC 4
IGEEh Hu44g5———-|4——<% HI06
ilgd oo T CRIO06
HI31 ¢ CRIOIB_ 0sC 5
Il
CRI03I H145 HIOT
Hilo e CRI007
L L. [ CRIOI9
HI%2 Periosz H|4eq>—————§<—+gasgss
H|20(\r |'4 CRI008
|- L. ] CRIO20
HIS3 OCRI033 ¢ Hiar 0__"__# 3%099
HI2i 4 ] CRIO09
L . Ycriozi'
HI34Ocro3 a1 0SC 10
HI48¢ HI10
HI22<T> e CRIOIO
CRIO
Hl35ﬁ je

N i
HIZ6 O 036 l

oY
e 0SC 8
CRIO35 HI49(‘———-|1—+, HIII
C

id
R1023™
0sC 7

HISOQG HII2

VT CrRIOIZ
CRI0Z4”

H124:

L3
HI9
P 6 )2 &8 TONE IN
s62 2
» 0 )k &2 TONE SWITCH
P2
*0
clool
Hes 'SF,nea 2l WV 8
N - pa TONE OUT
P4
A
Cloo2
JIUF
H90
o BK 2 GROUND
T
[~ ‘auto moniToR | | 5 yPeo GROUND
PLI9B226856
| P36l

|
{ I
L
JSZT T T Yuss

(e

J5li

(19D423954, Rev. 1)

CR1001
thru
CR1036

R604
and
R605

S1001

w1002

L1
thru
L4

Pl
P2

thru
P4

XFL602

19A115100P1

3R151P104K

19B226809G12

19B209420P114

19A127569G1

19A115834P4

19D416714P1
19B219681P1

19B227357G1
19C320975P1
19B226358G10

————————— DIODES AND RECTIFIERS - ~ - -~ =

Silicon; sim to: Type 1N458A.

—————————— RESISTORS = = = = = = = = =

Composition: 100,000 ohms +10%, 1/8 w.

—————————— SWITCHES -~ = = - = = = = =

Toggle: SPDT; 'sim to C and K Component 7107SDG.

——————————— CABLES - = = =~ = = = = = =
CABLE, RELAY ASSEMBLY
19B226806G8
—————————— INDUCTORS = ~ = = = = = - =

Coil, RF: 1.20: yh #10%, 0.18 ohms DC res max;
sim to Jeffers 4436-1,

Plug: 8 contac:its,

Contact, electrical: sim to AMP 2-332070-9,

Socket. Includies shell and contacts. (Order
separately),

Shell,

Contact, electrical. (Quantity 7).

——————————— MISCELLANEQUS - - - = = = - -
Insulator. (Ussed with Channel Guard Board).
Seal. (Used wi'th S1001),

Faceplate (For S1001).

*COMPONENTS ADDED, DELETED OR CHAMGED BY PRODUCTION CHANGES



THIS ELEM DIAG APPLES TO
MODEL NO REV _ETTER

IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS

SHOWN ON THE PARTS LIST FOR THAT PART.

ALL RESISTORS ARE_1/2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
KeI00G, OHMS OR MEG 2 1000000 LS

K= =| '
CAPACITOR VALLES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALLES

IN MICROHENRYS UNLESS FOLLOWED BY
MH= MLLIHENRYS OR H=HENRYS.

NOTE:

ALL WIRES T-28 UNLESS OTHERWISE SPECIFIED.

A NOT PRESENT IN LOW BAND (30-50 MHZ). (| PART)
[ NOT PRESENT IN HI-BAND (132-174 MHz). (| PART)
% NOT PRESENT IN 450 (406-512 MHz). (} PART)

3 % S1003 SHOWN IN TONE "A" POSITION
(FOR OTHER POSITIONS SEE BELOW)

2 5
|Q; o3 40%06

S1003 IN OFF POSITION

2 5
1J034°f ob

S1003 IN TONE "B" POSITION

LBI-4870

rHOUSING PL 19D4230766 A70!l  pLioDa230846I CHANNEL GUARD ]
A702 pLI9D42308462 wiggs Pl |usol PLI9C321017G1-2
A703 rLI9D42308464 I L TONE B DISABLE
|
" 4 ¢d TONE A DISABLE
473 ; 2
<§3 WBL o 5(' & TX KEYED 5.4V
LI |
H87 I2
| (DM o R LSS ! A 7.5V
2 R 88
% % 1003 Ac 0 +7.5V
GA
W-6
cr2d
va: TONE IN
{2 TONE SWITCH
o
ciool
ez 'V, usa 21 WV s, .8
>P4 = & TONE OUT
A
Clooz
“IUF
H90
0— BK ¢ é GROUND
\_/ |
¥
sz ! _psol
J_ > = GROUND

(19D423957, Rev, 2)

INTERCONNECTION DIAGRAM

TWO-TONE ENCODE
PORTA e MOBIL II RADIO
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LBI-4870
PARTS LIST

LBI-30530

PM II CHANNEL GUARD MOD KIT
2 TONE ENCODE

19A130977G5
SYMBOL GE PART NO. DESCRIPTION
—————————— CAPACITORS = — - — ~ - — -
C1001 5491674P1 Tantalum: 1,0 puf +40-20%, 10 YDCW; sim to
Sprague Type 162D,
C1002 194A116192P14 Ceramic: .1 pf 1£20%, 50 VDCW; sim to Erie
USCC CW20C104-M2,
---------- RESISTORS = - = =~ = = — - -
R604 3R151P104K Composition: 100,000 ohms +10%, 1/8 w,
and
R605
---------- SWITCHES - - = = = — — - -
81003 SWITCH ASSEMBLY
19B226809G14
———————— DIODES AND RECTIFIERS - - - - - -
CR1 19A115250P1 Silicon,
and
CR2
---------- SWITCHES - = =~ = ~ = = = -
19A116648P2 Switch, toggle: DPDT; sim to C and K Components.
——————————— CABLES - - — — — - - — —
w1003 CABLE, RELAY ASSEMBLY
19B226806G9
—————————— INDUCTORS ~ — = = = ~ = = -
Ll 198209420P114 Coil, RF: 1,20 ph #10%, 0.18 ohms DC res max;
and sim to Jeffers 4436-1.
L2
----------- PLUGS - - = = = = = = = -
Pl 18A127569G1 Plug: 8 contacts.
p2 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
thru
P4
---------- SOCKETS - - — = - = = = = =
XFL602 Socket. Includes shell and contacts, (Order
separately).
19D416714P1 Shell,
19B219681P1 Contact, electrical. (Quantity 7).
————————— MISCELLANEQUS - - - - = - - -
198227357G1 Insulator. (Used with Channel Guard Board).
19C320975P1 Seal. (Used with 81003).
19B226358G9 Faceplate (For S51003),

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES



TROUBLESHOOTING

SYMPTOM

PROCEDURE

Unit will not
decode.

1. Place Channel Guard switch S601/5602
in the "OFF" position and check for
proper receiver operation.

2. If the receiver operates properly,
set S601 to the "ON" position or S602
to position "A" or "B". Apply the
proper Channel Guard tone to the radio
(fsd check for 7.5 volts DC at position

3. If reading is not correct check volt-

9. e. e en 54 4g 3 3. 29

A6Q2
~

o ‘LEAD op’ \‘3607 .
'—SQ-RGQ’I (SLEF.V’E‘ <

e
49601 -5 )
ge, ‘-s/\/z?

: S b
On T e

(RC-2726)
(19€321528, Rev. 0)

(19D417783, Sh. 2, Rev.

55 MVPP

J L

age readings on connections between
the tone network FL601/FL602 and A603.
4. If the readings between the tone net- 80 MVRMS
work and A603 are incorrect, insure 3.4 VOC
good contact between the tone network .
and the network socket.
5. If readings are corregt, check read-
ings at through @ .
RF SIG GEN PE J601-6 C60I LOW PASS €603 LIMITER
WITH 0.5-1 KHz FILTER
DEVIATION ON [~  rec <H20MV I‘_<) ABO1 14 60|
CG FREQ. RMS
. J601-2 THRESHOLD co02 AMPLIF |ER
é— 10 DETECTOR @._) A6O
SWITCH o D)) ABO|
7
€604
C605 I I
7.5 VDC WITH CORRECT TONE 6.5 VOC 0.45 VDC 720 MVRMS
2.6 VDC NO TONE & SQUELCHED
DECGDED DECODED DECODED
0.5 VDC NO TONE & UN-
SQUELCHED 7.5 vDC 7.5 VOC 1.6 VOC
7 NOT DECODED NOT DECODED

2)

@ BANDPASS FILTER

FSSA

A603

9
7
5
5

ce07

RE603

RC-2716

2.75 VDC

3780 voc | FLeol

D90 VOC |2 TONE

3.00 _VDC ; NE TWORK
135 MVRMS
DECODED
2.9 VDC

Issue 3

LBI-4870

2l

< 0.3 vDC
HON"

> 1 voC
DOFF"

J601-4

>—0

TONE
DISABLE

TROUBLESHOOTING PROCEDURE
DECODER CHANNEL GUARD 19C321017Gl

17



LBI~4870
TROUBLESHOOTING
SYMPTOM PROCEDURE
Unit will not 1. Place Channel Guard switch S602 in
encode tone "A" or "B" position and check
for 3.1 volts DC at (f) S601 can

be in any position.

2, 1If reading is correct, check Mod.
Adj. R601 then check the transmitter
oscillator module. 53 MVPP 420 MVRMS

3. If reading is not correct check —J——L_J—T_ 3.1 vDC

voltage readings on connections be-
tween the tone network FL601 and
A603.

4. If the readings between the tone net-
work and A603 are incorrect, insure
good contact between the tone network
and the network socket.

5. If readi are correcég)check read-

ings at (B) through
TONE Jeo1-7 e, é g.;g :gg ? e J801-5
' BANDPASS FILTER LIMITER &
DISABLE o— 3 > NETWORK 6 0.90 vOC 5 A603 12 AG02 >> KEYED 5.4V
: ; 7 3.00 vDC 5
D)
£606
607 PHASE M0
R60| J601-1
¢ (3  INVERTER 7 N +7 .5V
I\ A AB02 v 77
J601-8
NN TONE
<8 ouT
Voo SN RC-2715
e M5 %32
SN RB0A ) 02 Tel 1 - < 0.3V
L 3\ oS R T Ol by < . DC 130 MVRMS
/2- * ‘.4\‘\\.(';,\L60| e o T RET (S _‘ TON" | VRMS
e ggor #5 )] 88 ~‘ > vDC 2.9 vOC 3.1 vDC
E@B\) ” ey(' : "OFF"
7.
N

(RC-2725)
(19C321528, Rev. 0)
(19D417783, Sh. 2, Rev. 2)

TROUBLESHOOTING PROCEDURE

ENCODER CHANNEL GUARD 19C321017Gl & G2
END OF DOCUMENT
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