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SPECIFICATIONS *

Tone Frequencies 71.9 Hz to 203.5 Hz
Frequency Stability +0.4%

Current Drain

Standby 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

*These specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the complete specifications.

GENERAL (%) ELECTRIC
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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
"A"~"OFF'"-"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 the 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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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, Q1 will conduct.
This disables Amplifier Q2 and feedback re-
sistors R1, 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
MOOULE

TONE OUTPUT
TO LIMITER
CIRCUIT

TONE INPUT
FROM FSSA

RC-2712

Figure 3 - Typical Phase Inverting Amplifier

Amplifier Ql 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

Lo e e e e —

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.

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.

W
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RC-2720

Figure 5 - Typical Low Pass Filter



CIRCUIT ANALYSIS

TONE
OUTPUT
TO FSSA

RC-2719

Figure 6 - Typical Decode Limiter Circuit

PE Tone Control

Tone Control Board 19B219505G2 is used
with eight-frequency PE to disable unde-
sired tones. For example, placing freq-
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 CR1 is applied through TONE B
DISABLE (P602/P603-7) to Pin 7 of Versa-
tone Network FL602, holding FL602 OFF.

For assembly instructions of diodes
on Tone Control Board 19B219505G2, 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 S704 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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grams for Automatic Tone Select listed in
the Table of Contents. Also refer to
Maintenance Manual LBI30100 for portable
radios or Maintenance Manual LBI30285 for
mobile, industrial or motorcycle radios.

PM I1 Automatic Monitor

Automatic Monitor Board 19B226856Gl
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 a 5.4 Volts to P2 of
Automatic Monitor Board 19B226856Gl. The
5.4 Volts applied to P2 causes transistor
Q1 to conduct. Transistor Ql conducting
causes transistor Q1 on the system board
to conduct, activating the tone switch on
the receiver board. Activating 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 LBI30100 for portable
radios and Maintenance manual LBI30285 for
mobile, industrial or motorcycle radios.

GENERAL ELECTRIC COMPANY ¢ MOBILE COMMUNICATIONS DIVISION
WORLD HEADQUARTERS ¢ LYNCHBURG, VIRGINIA 24502 US.A.

GENERAL @D ELECTRIC

* Trademark of General Electric Company U.S A
Printed in US.A.
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CHANNEL GUARD BOARD

(19C321017GI)

COMPONENT SIDE

(19C321528, Rev. 1)

(19D417783, Sh. 2, Rev. 6)
(190417783, Sh. 3, Rev. 6)

SOLDER SIDE

(19Cc321528, Rev. 1)
(19p417783, Sh. 2, Rev. 6)

OUTLINE DIAGRAM

AUTOMATIC MONITOR
19B226856

CPNT SIDE

T O

LEAD IDENTIFICATION
FOR QI

B

£

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)

‘4——— RUNS ON SOLDER SIDE
RUNS ON BOTH SIDES

44— RUNS ON COMPONENT SIDE

Ly f

CHANNEL GUARD ENCODE/DECODE

19C321017G1

4

Issue 6

M=z

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



PARTS LIST

LBI4870
CHANNEL GUARD ENCODE /DECODE OR ENCODE ONLY
87 ' -
LBI4871D J601 19C3210:7G1-2
CHANNEL GUARD
19C321017G1  ENCODE/DECODE - REV A (—74—-—————— —_,—_—_—_t—-—— e —_ e —_——_—_—_— e —_—_———— — — — — — — = — = = = = — ——— —
19C321017G2 ENCODE ONLY H
4 |
&¢--——— e — .
1 1
CHANNEL GUARD TONE FREQUENCIES é ~ = —oHl | i
SYMBOL | GE PART NO. DESCRIPTION 622un CREO! ! !
| |
—o—o > | !
< |
|
A601 19D417763G1 Decoder. 71.9 Hz | JI R607 | - 1
- - ' s
77.0 "= leoz 194123332741~ 100k ¢ 'oA123332P41 a R604. 2R608
4602 19C321133G1 Encoder. 82.5 IOUN ¢ 100K ;’ }: 100K
o o | ]
4603 19D417833G1 Selective Amplifier. 88.5 c602 c603 \ |
94 8 IUF 3.3UF H7 V |
L]
__________ CAPACITORS - - - - - - - - - 100.0 + hd K H2 | |
c601 5491674P27 Tantal 0.47 uf +20%, 35 VDCW; sim. to S * He ! :
a m: . . ; sim. to ra
Type 620, presue 103.5 cea  19AI23332p4 TONE A : !
(o] }
c602 5491674P1 Tantalum: 1 uf +40-20%, 10 VDCW; sim. to Sprague 107.2 . -4TUF 6 0 & o o P fe) 9 o o 9 o =] 3of-4 |
Type 162D. yi IC o113 1s o+ Lo 4 3 2 12 8 4
110.9 € 1€ A > |
c603 5491674P36 Tantalum: 3.3 uf +20%, 10 VDCW; sim. to Sprague H3 He 70———Q4—| 02 |
Type 162D. 114.8 A602 A603 Pl FLEO! X
c604 5491674pP27 Tantalum: 0.47 uf +20%, 35 VDCW; sim. to Sprague 118.8 L2 —3 ENCODE FSSA 50____,4_._' — 06 XFLEO! :
Type 162D. 12 3 7 8 s 6 ] 4 13 15 I
605 5491674P1 Tantalum: 1 uf +40-20%, 10 VDCW; sim. to Sprague 123.0 Q b Q Q ? ? Q Q O ? R 07 9 s !
Type 162D. 127.3 $ _J_ _L ' : : ' :
: + ]
C606 5491674P36 Tantalum: 3.3 uf +20%, 10 VDCW; sim. to H6 U [T —9
thru Sprague Type 162D. }'gé'g — )Ir’ — gGSOJF = 11 : =
C608 - : I 11| «aTONE B
c611 19A700226P68 Ceramic: 120 pF +5%, 100 VDCW, -750 PPM temp * ggoli gg?’% ! : : ! N | :
coef. - ’ 141.3 : D L4401 aor————_
74w
146.2 1 L | 2
_______ DIODES AND RECTIFIERS - - - - - - - 151.4 y DM, SLEEVE WITH ¢ : . -1-02 fLe02
. 4 XFL602
CR601 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV. 156 7 038593P4 : L"—1"°C |
* a R60I MOD  R606 SRE02 W ] P
------- JACKS AND RECEPTACLES - - - - - - - 162 .2 20K ADJ. 18K Sns < ?/4403 l.___.l.oy Q go.l._
J60o1 19C331182P1 Terminal, feed-thru: sim to Warren 1-B-2994-4. 167 09 8 2 | | - T -
3.8 ¢ Lo e T
| NN,
---------- INDUCTORS - - - - - - - - - = 173. N R608 -+
179.9 g8k
L601 19B209420P105 Coil, RF: .22 uH +10%, .14 ohms DC res max; sim
to Jeffers 4416-5K. 186.2 ®
192.8 J o1
"""""" PLUGS - - - - - - - - - - - 2035 C608 1~C613
P601 19A115834P4 Contact, electrical: sim to AMP 2-332070-9. * 3 3.3uF 120
v 470 0 & P
2
---------- RESISTORS - - - - = - - - - -
R601 19A116412P6 Variable, cermet: 20K ohms +10%, 1/2 w; sim to l —
Helipot Model 62 PR.
»*
NOTE :
R602 19A701250P253 Metal film: 3.48K ohms +1%, 1/4 w. I ALL WIRES SFT #4628 UNLESS
P601 OTHERWISE SPECIFIED.
R603 194701250P341 Metal film: 26.1K ohms +1%, 1/4 w.
3R151p183 18k 5% s IN ORDER TO RETAIN RATED EQUIPMENT
R606 R151P183J Composition: 18K ohms +5%, 1/8 w. o cTION c ANGES L I < NOT PRESENT IN ENCODE ONLY. (9 PARTS, | JMPER) PERFORMANCE, REPLACEMENT OF ANY
R607 3R151P104J Composition: 100K ohms +5%, 1/8 w. PRODU H | B NOT PRESENT IN ENCODE/DECODE. (1 PART) SERVICE PART SHOULD BE MADE ONLY WITH
A NOT PRESENT IN LOW BAND (30-50 MHz). (1 PART) ING THE SPECI "
ch h " ity donif A COMPONENT HAVING THE SPECIFICATIONS
anges in the equipment to improve performance or to simplify circuits are identified by a “Revision SHOWN ON THE PARTS . LIST FOR THAT PART.
""""""" SOCKETS - -~ - = - - = = = - Letter,” which is stamped after the model number of the unit. The revision stamped on the unitincludes all
previous revisions. Refer to the Parts List for descriptions of parts affected %y these revisions. % NOT PRESENT IN 450 (406-512 Mtz). (1 PART)
XFL601 Socket. Includes: @& NOT PRESENT IN SINGLE TONE ENCODE/DECODE OR ENCODE ONLY. (3 PARTS )
and NT IN - MHZ ONLY. PA
XFLG02 3 PRESE 66 - 88 Z ONLY. PART OF KIT 19A130285G7
19B219681P1 Contact, electrical. REV. A - CG Encode/Decode 19C321017Gl DEALING WITH THIS UNIT, FOR DES -
CRIPTION OF CHANGES UNDER EACM |
To reduce falsing at the high end REVISION LETTER.
""""" MISCELLANEOUS - - - - - - - - - arnoa seoa. " THIS ELEM DIAG APPLIES TO ALL RESSTORS A
19A129811P1 linsuéa.t:or. (Located between A602 and printed R603 was: 19C314256P22262- MODEL NO REV LETTER on'fmj"ssemsspgcfgisgw%gs
oard) . Metal film: 22,600 ~ * 1%, 1/4 W. 19C321017GI A VALUES IN OMMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1,000,000 OHMS -
CAPACITOR VALLUES IN PICOFARADS (EQUAL
ASSOCIATED PARTS :&WM&"S) MSSE"'OUMD (19D423936, Rev. 6)
IN MICROHENRYS UNLESS FOLLOWED BY
--------- TONE NETWORKS - - - - - - - - - MHs MLLIHENRYS OR H+s HENRYS
NOTE: When reordering give GE Part Number and
specify frequency needed. SCHEMAT I C D IAGRAM
FL601 19C320291G1 Versatone Network: 71.9-203.5 Hz.
and
FL602
CHANNEL GUARD ENCODER/DECODER
19C321017G1 & G2

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
Issue 7 5
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LBI4870 Pg;
PE SYSTEM BOARD TONE B DISABLE aga )
14
I TONE A DISABLE 4
- awes T X
- |
TX KEYED 5 4voH3S W-BL | 5¢
|
|
[=}
RI702 R ¢
27 1/4W ]
+7 S602%%’  5Q- - —-
S60I H34 T T T I
3 ridol 3 g4 X6
o> ! 47 Ll - |
174w Sckz o
_____ -7 ' |
Q2 RI 1< ! |
@ CRI ! |
______ } S A —
H24 DM i
ma CR3
W-R aupio INoRTOT-3 6 8¢
TONE swicH  OF28 0 L%
SLEEVE WITH —
OH35 19A116112P2
$60I USED WITH
SINGLE TONE
ENCODE /DECODE
ONLY.
ALL RESISTORS ARE_1/8 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY cel2
K=1000 OHMS OR MEG = 1. 000,000 OHMS . 120 H44
CAPACITOR VALUES IN PICOFARADS (EQUAL I
TO MICROMICROFARADS) UNLESS FOLLOWED €609 O%
BY UF= MICROFARADS. INDUCTANCE VALLES IUF 188 Hed| 8
IN MICROHENRYS UNLESS FOLLOWED BY HIS + Ww-v 24
MH: MLLIHENRYS OR Hs HENRYS. o
AC610
B TONE .IUF
IN ORDER TO RETAIN RATED EQUIPMENT ouT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART. NEGATIVE H30 BK 3<
_/
Jl I

_THIS ELEM DIAG APPLIES T0O

MODEL NO REV LETTER
PLI9A130285G1 8
PLI9AI30285G2 8
PLI9A130285G3 c

PLI9AI378826GI

NOTE :
ALL WIRES SFT ##£28 UNLESS
OTHERWISE SPECIFIED.

INTERCONNECTION DIAGRAM

MPE/PY RADIO
6

Issue 6

O PRESENT ONLY WITH OPTION 4422 OR 4424 AND CHANNEL GUARD

B CR3 NOT PRESENT IN 2 TONE ENCODC ONLY APPLICATIONS.

A NOT PRESENT IN LOW BAND (30-50 MHz), OR HIGH BAND PY (150174 MHz ) (I PART )
O NOT PRESENT IN HIGH BAND PE (132-174 MHz) (| PART )

% | NOT PRESENT IN 450 (406-512 MHz). (1 PART)

@ NOT PRESENT IN SINGLE TONE ENCODE/DECODE OR ENCODE ONLY. (7 PARTS, 2 WIRES)
O USED ONLY WITH INTRINSICALLY SAFE RADIO.

3 I S602 SHONN IN TONE "A" POSITION
S602 IN OFF POSITION

Forit
| 03 40 V6
S602 IN TONE "B" POSITION

S il
I 0340 o6

TO ENCODE TONE "A" IN OFF POSITION CLIP CR2.
TO ENCODE TONE "B" IN OFF POSiTION CLIP CRI.

(19D417799, Rev. 9)

PARTS LIST

LB130524C

PE/PY CHANNEL GUARD MOD KIT

19A130286G1 1| TONE W MONITOR SWITCH - REV B
19A130285G2 1 TONE WITHOUT MONITOR SWITCH - REV B
19A130285G3 2 TONE W A-OFF-B SWITCH - REV C
SYMBOL GE PART NO. DESCRIPTION
---------- CAPACITORS - - - - = - = = =
C609 5491674P1 Tantalum: 1 uF +40-20%, 10 VDCW; sim to Sprague
Type 162D.
Cc610 19A116192P14 Ceramic: 0.1 uF +20%, 50 VDCW; sim to Erie USCC
CW20C104-M2.
c612* 19A700226P68 Ceramic: 120 pF +5%, 100 VDCW, temp coef -750
PPM. Added by REV A.
----------- PLUGS - = = = = = = = = = =
P602 19B226481G2 Plug: 8 contacts.
P603 19B226481G1 Plug: 8 contacts.
---------- RESISTORS - = - - = = = = - -
R604 3R151P104J Composition: 100K ohms #+5%, 1/8 w.
and
R605
---------- SWITCHES - - - = = = - = - -
§601 SWITCH ASSEMBLY
19A127833G1
---------- RESISTORS - - - - - = = - - =
R1 3R151P201J Composition: 200 ohms #5%, 1/8 w.
---------- SWITCHES - - - - = - - = - =
19A116648P6 Toggle: SPDT, contacts rated 5 amps at 28 VDC or
115 VAC; sim. to C & K 7101SDG.
S602 SWITCH ASSEMBLY
19A130252G1
------- DIODES AND RECTIFIERS - - - - - - =
CR1 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV.
and
CR2
CR3 19A116052P2 Silicon, fast recovery; sim to Hewlett Packard
5082-2811.
---------- SWITCHES - - - - = = - - - =
S1 19A116648P2 Toggle: SPTT, contacts rated 5 amps at 28 VDC or|.
115 VAC; sim. to C & K 72118DG.
----------- SOCKETS - - - - = = = = = =
XFL602 Socket. Includes:
19D416174P1 Socket.
19B219681P1 Contact, electrical.
MODIFICATION KIT
19A137882G1
---------- CAPACITORS - - - = = = = = =
C1801 5491674P37 Tantalum: 10 uF #20%, 10 VDCW; sim to Sprague
Type 162D.
C1802 5491674P30 Tantalum: 39 uF +20%, 10 VDCW; sim to Sprague
Type 162D.
---------- RESISTORS - - = = = = = = = =
R1901 19A700106P31 Composition: 47 ohms #5%, 1/4 w.

SYMBOL | GE PART NO. DESCRIPTION
--------- MISCELLANEOUS - - - - = = = = -
19B216926G1 Decorative cap. (Used with S601).
19B216926P2 Decorative cap. (Used with S602).
19C320721P1 Seal. (Used with S601, S602).
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

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
number of the unit. The revision stamped on the unit includes all pre-
vious revisions. Refer to the Parts List for descriptions of parts
affected by these revisions.

REV. A - Channel Giard Mod Kit 19A130285Gl, 2 & 3
To improve RF filtering. Added C612.

REV. B - To improv2 RF filtering. Added R606, C611 and L601.

REV. C - Channel Gaard Mod Kit 19A130285G3

To improve operation. Changed wiring diagram 19D417799
to:

- - -K—
| a
BCR3 not present in 2 tone encode
only applications.



IN ORDER TO RETAIN RATED EQUIPMENT P602 = APPLIES TO LBI487O
SYMBOL | GE PART NO. DESCRIPTION PERFORMANCE, REPLACEMENT OF ANY OR THIS ELEM DIAG APPL
PARTS LIST SERVICE PART SHOULD BE MADE ONLY WITH P603 MODEL NO REV LETTER
A COMPONENT HAVING THE SPECIFICATIONS PE SYSTEM BOARD TONE B DISABLE 7, PLI9A130285G4 C
SHOWN ON THE PARTS LIST FOR THAT PART. GA N\ PL:?::?‘IOSZSSZSG?S C
PL
LBI30525C MODIFICATION KIT TONE A DISABLE 4,
PE CHANNEL GUARD MOD KIT 19413788261 W-GA N\ :
19A130285G4 2 TONE W TONE CONTROL AND MONITOR SWITCH - REV C H55 W-BL 5 I
19A130285G5 2 TONE WITH TONE CONTROL - REV C o TX KEYED 5.4V O>> Vg
-------- CAPACITORS = - = - = - = - -
C1801 5491674p37 Tantalum: 10 uF +20%, 10 VDCW; sim to S S60l USED WITH RI7T02 @
T;;e 1;20. uF + sim to Sprague ENCODE / DECODE ONLY 75 0H34 27 . R 1,
5V <
C1802 5491674P30 Tantalum: 39 uF +20%, 10 VDCW; si s h g
SYMBOL | GE PART NO. DESCRIPTION Tope 1635, T i o Sprague Pt
s60l T TRANSMITTER CHANNEL
---------- RESISTORS - = - = - - = - - -
3 ! CRI CR2 CR3 CR4 CRS CR6 CR7 CR8
__________ CAPACITORS =~ = = = = = = = = R1901 19A700106P31 Composition: 47 ohms #5%, 1/4 w. O—
;s Fi F2 F3 Fa FS F6 F7 F8
€609 5491674P1 ;;;;a};gé' 1 uF +40-20%, 10 VDCW; sim to Sprague | | | | MISCELLANEOUS - - - — - — — — - . RI HI3 M4 HI® HI6 HIT HIB HI9 H20
. . Jay o H29
. . si i 19A115834P4 Contact, electrical: sim to AMP 2-332070-9. p H2!
C610 19A116192P14 g:;gz{gé_ug:x uF +20%, 50 VDCW; sim to Erie USCC (Quantity 4 - Used witn 8 freanency voue board). H24 ﬁ'()el?f-lI Iglgeuc;z o Ki i;lo
c612+ 19A700226P68 Ceramic: 120 pF +5%, 100 VDCW, temp coef -750 19B219532G1 Cable. (Used with 8 frequency Tone Board). = = H22 H30
PPM. Added by REV B. 19B216926G1 Decorative cap. (Used with S601). H3I
AUDIO 0R707- 3 6, H23
_______ DIODES AND RECTIFIERS - - - - - - - 19C320721P1 Seal. (Used with S601). N S <
CR1* 5494922P1 Silicon: sim to Hughes 1N456. Added by REV A. 4035306P2 Washer, fiber. (Used with S601). H24 H32
;:;‘.’ 194130289P1 Shield. (Located by antenna tube). Hos ) » s .
19A136802P1 Insulator. (Used with Channel Guard Board). TONE SWITCH 0 <
""""""" PLUGS - = = = ===~~~ ~ 4 H26 H34
P603 19B226481G1 Plug: 8 Contacts. W-R OH35 SLEEVE WITH
I9AIIRN12P2 Ha? H3%
---------- RESISTORS - - - = = = = = = - HE0 H6!
-O O H28 H36
R604 3R151P104J Composition: 100K ohms +5%, 1/8 w.
and H62 ,\H63 A 8
R605 PRODUCTION CHANGES -O- O A B|(A|B|A]|]B|A]|B A|BjA|B|A|B
---------- SWITCHES - - - - - = - - - - Ch. in th i nt to i ve performance or to simplify circuits i
ar:ngzznt‘i‘ﬁez igu;pwgevis?o;m‘[’;:ter", which is stamped after the model TONE BOARD I TONE CHANNEL
5601 SWITCH ASSEMBLY number of the unit. The revision stamped on the unit includes all pre- — = |9B2({9505G2— I
19A127833G1 vious revisions. Refer to the Parts List for descriptions of parts USE THE A CHART POR ASSEMBLING DIODES IN THE
affected by these revisions. H290— — _:<3__ﬁ HI3 HI Y J31 ce12 BOVE
---------- PRORARREE varo GR350 S 72 e STSRLIN SRR e
. A-Ch 1 Guard Mod Kit 19A130285G4 & G5 o 9
R1 3R151P201J Composition: 200 ohms +5%, 1/8 w. REV. 4 Channe uar 2 = A lequ SAMPLE: | IF TONE A 1S TO BE USED ON F3, THEN FIND
To improve RF filtering. Added C2 and C3 to Tone Board H300— *l- = H2 J30 + _HB8 _H64 w-V 8/ : .
198219505G1 making a 19B219505G2 oHI4 X 0 (&~ F2 TONE o < 73 ON CHART, GO DOWN COLUMN UNTIL YOU
---------- SWITCHES - - = = = = = = = = : H22 CFL':‘:J_, N ouT FIND A DIODE, THE DIODE IN COLUMN B
Schematic Diagram Was: ' A gig: ;’:gugl‘:!}!mf’z’::g DI:?%:OI;“TH!
16648P6 T le: SPDT, tacts rated 5 amps at 28 VDC or Y _ .
1941 l?ggvic; oim. to C & K 71018DG. TONE B0ARD H3I10— — -EJ . 2HI5 H3 R ié4 F3 C'%IFO SAMPLE IS CONNECTED FROM H15 TO H31 HIS O—P+—OH3I
SOCKETS l_ —— H23 Q- == SAMPLE: 2 IF FI HAémm mﬁk“ﬁ ::% :’ID‘IJSOECHART
--------------------- . GO DOWN COLUMN .
11 and contacts. (Order H320— —|5i- -2 e H4 BR 225 THE DIODES IN COLUMN A & B GIVES THE HOLE MUMBER
XFL602 Socket. Includes she and contacts. ( e CR .4¢ o \é F4 3 ANG DIRECTION THE DIODES D BE ASSEMBLED
seperately): H2A40Q-= =~ NEGATIVE 012 Bk < TO GIVE YOU NO TONE. DIODES IN SAMPLE (S
19D416714P1 Socket. va_ _ 426 u CONNECTED FROM HI3 TO H2! AND HI3 TO H29.
H330— — |- =27 H5 sFr2e-w | Y :
19B219681P1 Contact, electrical. CRSM, O———O- (& Fs W3 H2
H250- - — - H29
TONE BOARD —|%- =
FOR 8 FREQUENCY PE H340— —f;(s,. 2HI8 H6 sFr2s w-eK 2267 F6 —
19B219505G1 ~ 19C321209, Sh. 4, Rev. 3
(Deleted by REV A) H260Q—"— ¢Ji- Jl ( v. 3)
"""""" PLUGS = = = = = = = = - = = CR7‘.4_‘°—0—H|9 é“ F7 =
H27Q= ==y
p1 19A115834P4 Contact, electrical: sim to AMP 2-332070-9. H360- — —?:'_EHZO O;I\B SFT26- GA | $2 o
CrR8 .S <
TONE BOARD H280===3~ 2 PI ) J34
FOR 8 FREQUENCIES PE
19B219505G2 Outline Diagram Was: 'BO)E— —< ﬁ_
(Added by REV A) HI2 c3 I I =
P—|%|_ H21 H22 H23 H24 H25 H26 H27 H28 HII
""""" CAPACITORS - = - - - - - = - TONE BOARD l :11]e] | ° L] L M ® e o & o
—_] — — H29 H30 H3I H32 Hgs H§4 H35 H36HI2
c2 19A700229P74 Ceramic: 180 pF +5%, 100 VDCW, temp coef -3300 19B219505G! L 5 o° e o s> o2 e
and PPM. G DIODES DISABLE THE UNDESIRED TONE Bl
c3 — . .
----------- PLUGS - - = = = = = = = = =
P1 19A115834P4 Contact, electrical: sim to AMP 2-332070-9. B NOT PRESENT IN ENCODE/DECODE. (! PART),
A NOT PRESENT IN LOW BAND (30-50 MHz), OR HIGH BAND PY (I50-174 MHz ) (| PART )
R T ARE 1/8
O NOT PRESENT IN HI-BAND PE ( 132 =174 MHz) (I PART) élfhenﬁvﬂgeﬁeclgeo/ M‘f@?es“fs‘%%%s
% NOT PRESENT IN 450 (406-512 MHz). (| PART) VALUES IN OHMS UNLESS FOLLOWED BY
& USED ONLY WITH INTRINSICALLY SAFE RADIO e s DR MES = 'cmom%?“mmsmi_ INTERCONNECT lON D IAGRAM
& PRESENT ONLY WITH OPTION 4422 OR 4424 AND CHANNEL GUARD TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
REV. B - To improve RF filtering. Added C612. NOTE: mH?Wngkﬁsﬂgwo 8y EIGHT-FREQUENCY MPE/PE RAD IO
ALL WIRES SFT #¢ 28 UNLESS
REV. C - To improve RF filtering. Added R606, C611 and L601. OTHERWISE SPECIFIED. 7
(19D417836, Rev. 8) Issue 8

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES



LBI4870

PARTS LIST

LBI30526A

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

---------- CAPACITORS - - - - - - = - -
C1001 5491674P1 Tantalum: 1 uF +40-20%, 10 VDCW; sim to Sprague
Type 162D.
C1002 19A116192P14 Ceramic: 0.1 uF #20%, 50 VDCW; sim to Erie USCC
CW20C104-M2.
---------- SWITCHES - - - - - - - - = -
S1001 19B226809G12 Toggle: SPDT; sim to C and K Component 7107SDG.
----------- CABLES - - - = = = = = - -
w1001 CABLE, RELAY ASSEMBLY
19B226806G7
---------- INDUCTORS - - - = = = - - - =
L1 19B209420P114 Coil, RF: 1.2 uH +10%, .18 ohms DC res max; sim
thru to Jeffers 4436-1K.
L4
----------- PLUGS - = - - = = = = = = =
P1 19A116137P3 Socket, crystal: 8 contacts; sim to Cinch
133-98-92-061 special.
P2 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
thru
P4
--------- MISCELLANEOUS - - - - - - - - -
19B227357G1 Insulator. (Used with Channel Guard Board).
19C320975P1 Seal. (Used with 81001).
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.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

INTERCONNECTION DIAGRAM

ONE-TONE ENCODE DECODE
Porta e Mobile II RADIO

8

Issue 3

RESISTORS ARE_1/2 WATT UNLESS

ot CSPECIIED AND RESISTOR

\ALLES N OHMs UNLESS FOLLOWED oY

Ks 0 X s .
1000 OHiS,OR MEG 1,000,000 OHNES

TO MICROMICROFARADS) UNLESS FOLLOWED

mmmw N ESS m.u.ofso v

IN

MHe MLLIHENRYS OR H=HENRYS.

NOTE :

ALL WIRES T-28 UNLESS OTHERWISE SPECIFIED.

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

| HOUSING

PL 1904230766 ATOl  pLi9D4230846I
A702  pLI9D42308462
A703 rLioD42308464
o3 HOI
$100I 5 BK —0 GND
|
Y Pl J8!
NN\

w|(o%| Pl JJ60I PLI9C321017GI-2
1<|@1 TONE B DISABLE
L2 A¢ ¢4 ——— TONE A DISABLE
J7 3 1.2
. B C— 5(' 4 TX KEYED 5.4V
P3
H8T L | \
. I
. -\ 4 7.5V
L3
e UL 8 «& TONE IN
L4
-5 o2 20 & TONE SWITCH
P2
*0
ciool
nez 'Y, Hea 2l .
* D 8 € TONE OUT
P4
A
cloo2
“IUF
H90
e = LIyl GROUND
¥
a2z ' _peol
l_—_) H——————— GROUND

(19D423943, Rev. 1)



PARTS LIST LBI4870

LBI30527A
PM_II CHANNEL GUARD MOD KIT l HOUSING pL1904230766 A701  pLi9D4230846! CHANNEL GUARD
2 TONE ENCODER/DECODER WI002 Pl 1460l PLI9C321017GI-2
19A130977G2 A702 PL19D423084G2 oA N\ 7
pa
A703  PLI9D42308464 \| v TONE B DISABLE
WGeA 4 ¢4 TONE A DISABLE
SYMBOL GE PART NO. DESCRIPTION J73 1.2 l
W-BL . S pa-)
THIS ELEM DIAG APPLIES TO SH- BL s K- TX KEYED 5.4V
MODEL NO REV LETTER P3 L |
H87 1.2 |
---------- CAPACITORS - -~ - - - - - - - | DM % R LSS lJ\ < 7.5v
C1001 5491674P1 Tantalum: 1 uF +40-20%, 10 VDCW; sim to Sprague o g R H88
Type 162D. * ¥ S|002f —O0 + 7.5V
C1002 19A116192P14 Ceramic: 0.1 uF +20%, 50 VDCW; sim to Erie USCC
CW20C104-M2. 3|
------- DIODES AND RECTIFIERS - - - - - - - 3 5 :
CR1037 19A700028P1 Silicon, fast recovery: fwd current 75 mA, 75
PIV; sim to Type 1N4148. IN ORDER TO RETAIN RATED EQUIPMENT CRI '66
PERFORMANCE, REPLACEMENT OF ANY CRZ{T
""""" RESISTORS - - - = - - - - - - SERVICE PART SHOULD BE MADE ONLY WITH
R604 3R151P104J Composition: 100K ohms +5%, 1/8 w. A COMPONENT HAVING THE SPECIFICATIONS o L3
and_ SHOWN ON THE PARTS LIST FOR THAT PART. / o——ﬁ—ulﬁu 6( pa:) TONE IN
---------- SWITCHES - - - = = = = = - =
62 P2 3
s1002 SWITCH ASSEMBLY ALL RESISTORS ARE 1/2 WATT UNLESS MO, o 2 2¢ & TONE SWITCH
198226809G13 OTHERWISE SPECIFIED AND RESISTOR T A
VALUES IN OHMS UNLESS FOLLOWED BY CR3 P
------- DIODES AND RECTIFIERS - - - - - = - KC?OOPHSOTO%%'IBIORI IESMIENG .PI'COOODFHﬁowMJS?HNBmlIHI' >} Y
CR1 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV. TO MICROMICROFARADS) UNLESS FOLLOWED
thru BY UF= MICROFARADS. INDUCTANCE VALUES
CR3 IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H=HENRYS.
----------- PLUGS = = = = = = = = = = =
P1 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
NOTE:
---------- SWITCHES - - - - = = = = - -
ALL WIRES T-28 UNLESS OTHERWISE SPECIFIED.
19A116648P2 Toggle: SPTT, contacts rated 5 amps at 28 VDC or
115 VAC; sim. to C & K 7211SDG. A NOT PRESENT IN LOW BAND (30-50 MHZ). (! PART) %0
CINOT PRESENT IN HI-BAND (132-174 MHz). (I PART) ! clool
""""" SWITCHES = = = = = ===~ - % NOT PRESENT IN 450 (406-512 MHz). (I PART) Hes 'YF, Hea  u21 8 8
W1002 CABLE, RELAY ASSEMBLY + »- w-v (& TONE OUT
19B226806G8 P4
A
3% S1002 SHOWN IN TONE "A" POSITION Aoz
"""""" INDUCTORS ~ = - - - = - - - - (FOR OTHER POSITIONS SEE BELOW) IUF
L1 19B209420P114 Coil, RF: 1.2 uH +10%, .18 ohms DC res max; sim
thru to Jeffers 4436-1K.
L4 2
—— H90
----------- PLUGS = = = = = = = = = - = o/ o3 4o§06 O BK 34\ (3 GROUND
P1 19A116137P3 Socket, crystal: 8 contacts; sim to Cinch S1002 IN OFF POSITION I
133-98-92-061 special. T
P2 19A115834P4 Contact, electrical: sim to AMP 2-332070-9. 2 5
thru
m J 3 4j 6
'Y o o sz ! P60l SROUND
"""""" SOCKETS = = == === - ~-~ 1002 IN TONE "B8" POSITION J_ 7 T
XFL602 Socket. Includes shell and contacts. (Order —
separately). =
19D416714P1 Shell.
19B219681P1 Contact, electrical. (Quantity 7).
--------- MISCELLANEOUS - - = = = = - - =
19B227357G1 Insulator. (Used with Channel Guard Board). .
19C320975P1 Seal. (Used with $1002). |
19B226358G9 Faceplate. (For S1002).
TWO-TONE ENCODE DECODE
(190423946, Rev. 2) Porta e Mobile II RADIO

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
Issue 4 9



LBI4870

PARTS LIST

LBI30532A

PM II CHANNEL GUARD® MOD KIT
1 TONE ENCODER W AUTO SELECT

19A130977G7

---------- CAPACITORS - - - - = = = = -
C1001 5491674P1 Tantalum: 1 uF +40-20%, 10 VDCW; sim to Sprague
Type 162D.
€1002 19A116192P14 Ceramic: 0.1 uF +20%, 50 VDCW; sim to Erie USCC
CW20C104-M2.
------- DIODES AND RECTIFIERS - - - - - - -
CR1025 19A115100P1 Silicon: sim to Type 1N458A.
thru
CR1036
---------- RESISTORS - - - - - - - - -
R604 3R151P104J Composition: 100K ohms +5%, 1/8 w.
----------- CABLES - - - = - = = = - -
w1003 CABLE, RELAY ASSEMBLY
19B226806G9
---------- INDUCTORS - - - = = = = = = =
L1 19B209420P114 Coil, RF: 1.2 uH +10%, .18 ohms DC res max; sim
and to Jeffers 4436-1K.
L2
----------- PLUGS - - = = - = = = = - -
P1 19A116137P3 Socket, crystal: 8 contacts; sim to Cinch
133-98-92-061 special.
P3 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
and
P4
--------- MISCELLANEOUS - - - - - = - - -
19B227357G1 Insulator. (Used with Channel Guard Board).

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.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

INTERCONNECTION DIAGRAM

ONE-TONE ENCODE AUTOMATIC TONE SELECT
Porta e Mobile II RADIO

10

Issue 3

ALL RESISTORS ARE 1/2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
\A%Jgg N ong tatgss FOLLOWED BY

K= OHMS 21,000,000 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). (I PART)
[ NOT PRESENT IN HI-BAND (132-174 MHz). (! PART)
3 NOT PRESENT IN 450 (406-512 MHz). (! PART)

[ HousING

PL 1904230766 —

A70I1

A702
A703

PLI9D423084GI
PL19D423084G2
PLI9D423084G4

CHANNEL GUARD

PLI9C321017GI-2

TONE B DISABLE

HI37

HI25 O erroaste osc |
HI26 O Rioz6T 3%2 2
HI27 O ozt Aios
HI28 O cmoza‘e 3?34”
HI29 Qoo 3.355 3
H'3°<>cmoz;o|'= e
W ey g5,
HI320— 032'.= a?ges
HI33 Qemioes je 3;50%9
HI340 CRI03 4,'4 3?18 10
HI35 O o oie glsl? 8
”'“écmoas": Slslg 7

TONE A DISABLE

TX KEYED 5.4V

7.5v

TONE IN

TONE SWITCH

N

TONE OUT

GROUND

Vv

GROUND

(19D423960, Rev. 1)




PARTS LIST

LBI30533A

PM II CHANNEL GUARD MOD KIT
2 TONE ENCODER W AUTO SELECT

19A130977G6
—————————— CAPACITORS - - - = - = - - -
C1001 5491674P1 Tantalum: 1 uF +40-20%, 10 VDCW; sim to Sprague
Type 162D.
C1002 19A116192P14 Ceramic: 0.1 uF #20%, 50 VDCW; sim to Erie USCC
CW20C104-M2.
.
------- DIODES AND RECTIFIERS - - - - - - -
CR1013 19A115100P1 Silicon: sim to Type 1N458A.
thru
CR1036
---------- RESISTORS - =~ = - - - - - = -
R604 3R151P104J Composition: 100K ohms +5%, 1/8 w.
and
R605
----------- CABLES - - = - = = = - - -
w1003 CABLE, RELAY ASSEMBLY
19B226806G9
---------- INDUCTORS - - = = = = - - = -
L1 19B209420P114 Coil, RF: 1.2 uH #10%, .18 ohms DC res max; sim
and to Jeffers 4436-1K.
L2
----------- PLUGS = -~ - - = = = = - - -
P1 19A116137P3 Socket, crystal: 8 contacts; sim to Cinch
133-98-92-061 special.
P3 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
and
P4
----------- SOCKETS - - - - = = = = - -
XFL602 Socket. Includes shell and contacts. (Order
separately).
19D416714P1 Shell.
19B219681P1 Contact, electrical. (Quantity 7).
--------- MISCELLANEOUS - - - - = = = = -
19B227357G1 Insulator. (Used with Channel Guard Board).

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.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

ALL RESISTORS ARE _1/2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
\Al'o.tg(s) IN WOSRUA?E-SSS FOLLOWED BY
K= OO-NS 21,000,000 OHMS -
CAPACITOR VALUES IN PICOFARADS (EQUAL

IN MICROHENRYS U
MHs= MLLIHENRYS OR H=HE

NOTE:
ALL WIRES T-28 UNLESS OTHERWISE SPECIFIED.

A NOT PRESENT (N LOW BAND (30-50 MHZ). (I PART)
[ NOT PRESENT IN HI-BAND (132-174 MHz). (1 PART)

3 NOT PRESENT IN 450 (406-512 MHz). (1 PART)

LBI4870

[ HousING

PL 19D423076G —

A70I
A702
A703

—
PLI9DA423084GI CHP‘L«IF;JCF‘JEI&_,GUARD
PL i9D42308462 WI003 P1_jJsol 3 Gl
PLI9D42308464 GA T 2 TONE B DISABLE
Y_;GA ¢ ¢4 TONE A DISABLE
J73 12
<§3 S TX KEYED 5.4V
T
R y '( (' 7.5V
& TONE IN
HI38 & TONE SWITCH
HIZ?
HIZ5 e 0sC |
R
c |025H“3 j éme
N
R v
HI26 O~ rioze® L 0SC 2
l HIO2
mm'cmomk
HI2TO je 0SC I2
cmoz'rH“5 +H'03
<r RlOls"
HI28Q ¢ oot osc 1
e +Hm4 o
HI29 0 GRIoTe 0sc 3 Hsam'?’(')rl H84
e + W-V 8 8
CRI029H . # HIO5 \ﬁm < & TONE OUT
cmow" A
HI300> of¢ — . 0sC 4 Cloo2
ﬁ CRIO3 Hll8¥ HI06 -1UF
cmow"
N la
HI3! O CRioa ¢ +3|50°75
HII9
w12 1% O—crioe 1 8K 3¢ & GROUND
CR1032™ 0sC 6
#Hme N
H1200-Rioz0™
HI33 cmo33|'= 0sC 9
HI09
ma$ €
CRIO2I T Ji2 P60I
e >——  GROUND
HI340CRIOz 41 3?.3 10 | 7
HI22 e o=
I35 CRrI022"
cRios® jgﬂ? 8
HI23
Hise CRI023 ¢
CRIoe™® L #332 7
HI24

R|024"

(19p423958, Rev. 1)

INTERCONNECTION DIAGRAM

TWO-TONE ENCODE
AUTOMATIC TONE SELECT
Porta e Mobile II RADIO

Issue 3 11



LBI4870

PARTS LIST
pu—
| HOUSING  pLi9p4230766 A701  PpLI9D4230846GI CHANCNZEL GL|2ARD LB130528B
Pt |Je0l PLI9C32I01761- GUARD MOD KIT
A702  pLispazsosacz wiogz | tomt LhcCRRNEL 0D MOD KLY o
A703  rLI9D42308464 GA 7<| &« TONE B DISABLE 19413097763
WA 2 ¢4 TONE A DISABLE
J73 - I.
SV s¢l¢s TX KEYED 5.4V SYMBOL | GE PART NO. DESCRIPTION
LI |
HB7 g .2 i ]
o3 > j/ { Ve L CAPACITORS - - - - - - = -
2 BK H9I -
siool O C1001 5491674P1 Tantalum: 1 uF +40-20%, 10 VDCW; sim to Sprague
Type 162D.
I C1002 19A116192P14 Ceramic: 0.1 uF 120%, 50 VDCW; sim to Erie USCC
Y PI/LJGI CW20C104-M2.
A\
------- DIODES AND RECTIFIERS - - - - - - -
CR1001 19A115100P1 Silicon: sim to Type 1N458A.
thru
CR1012
HI9 = 6, 6| ... T PLUGS = = == === mm =
O_—LW AN Y TONE IN P1001 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
AUTOMATIC MONITOR
L4 19B226856 | ! | RESISTORS - - - - - - - - - -
CHISB ‘162>>P2 0 1.2 2\ é2 TONE SWITCH R604 3R151P104J Composition: 100K ohms +5%, 1/8 w.
r —_— " N A R i SWITCHES - - - = - - - - - =~
0osC | O TONE DISABLE 51001 19B226809G12 Toggle: SPDT; sim to C and K Component 7101SDG.
O———j¢—0
HI39 O—ormrs H78 |
l ----------- CABLES - = = = = = = = = =
N osc 2 w1002 CABLE, RELAY ASSEMBLY
HI40 O-=mroas HI02 I 19822680668
---------- INDUCTORS - - = = = = = = - -
HI4 <>—|¢—ogls<§3|2 ez P
CRIO03 —_—— =N L1 19B209420P114 Coil, RF: 1.2 uH +10%, .18 ohms DC res max; sim
FREQ. GROUND thru to Jeffers 4436-1K.
0sC 11 SELECT DIODES L4
H142 O-Ric04 HI04 e 1ttt ¢t 00 e PLUGS - = = — =~ — o
0SC 3 H83 lUF+ H84 Jal \ w-vV 8/ 18 P1 19A116137P3 Socket, crystal: 8 contacts; sim to Cinch
HI43 O-—oros HI05 ea ~ € TONE OUT ALL RESISTORS ARE_1/4 WATT UNLESS 133-98-92-061 special.
aooz ?QESERSW:EIE SPEC:EI:E.%SASNE'(?EL%SJEOSBY Pz 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
HI44 0 le—0 106 IUF CAPACTOR VALUES. 1N’ PROPAHADS (EQUAL "
CRI006 TO MICROMICROFARADS) UNLESS FoLLoweo | | | __ ISCELLANEOUS  — — - —
0SC 5 BY UFe= MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY 19B227357G1 Inuslator. (Used with Channel Guard Board).
HI45 <>—|<—o HI07
CRIOO7 HeO BK 3 3 MH= MILLIHENRYS OR H=HENRYS,
O < £ GROUND 19€320975p1 Seal. (Used with $1001).
Higs d 0SC 6 l 19B226358G10 Faceplate. (For S1001).
6 CRIOOBI HI08 T
ASSOCIATED ASSEMBLIES
0sC 9 IN ORDER TO RETAIN RATED EQUIPMENT
HI47 @ |‘ O HIO® — e PERFORMANCE, REPLACEMENT OF ANY AUTOMATIC MONITOR
CRI009 l_ _l Ji2 P60I SERVICE PART SHOULD BE MADE ONLY WITH 19822685661
osc 10 A%E]%thﬂgsrgggo’a Y J_ > = GROUND A COMPONENT HAVING THE SPECIFICATIONS
”'480W|‘—0H”0 I P36l 1 SHOWN ON THE PARTS uST FOR THAT PART.| | | = ==-=--=------ PLUGS = = = = = = = = = = -
- P1 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
0SC 8 I thru
HI49 O—————}€¢—OH!II (19B227361, Rev.1) P3
CRIOII
---------- TRANSISTORS - =~ = = - = - = -
0sC 7 '
HI50C CRIOI2 HII2 l:al — \LF!_ 1 Q1 19A129184P1 Silicon, NPN.
JSZT Iass
& * B T [ AN R RESISTORS - - - = = = = = - -
PI1OOI 1 JS5I - R1 19A700106P103 Composition: 47K ohms +5%, 1/4 w.
SCHEMAT I C D 'AGRAM R2 19A700106P111 Composition: 100K ohms +5%, 1/4 w.
INTERCONNECTION DIAGRAM s R BIARERRL erocnamoos < - - - < =~ - -
4035306P11 Insulator, fiber: 1/8 dia. (Used with Ql1).
ONE-TONE ENCODE DECODE (190423051 Rev. 1)
AUTOMATIC MONITOR o
Porta e Mobile II RADIO
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PARTS LIST

LBI30529B

PM II CHANNEL GUARD MOD KIT

2 TONE ENCODE/DECODE W AUTO MONITOR

19A130977G4
SYMBOL | GE PART NO. DESCRIPTION
---------- CAPACITORS - - - = = - = - -
C1001 5491674P1 Tantalum: 1 uF +40-20%, 10 VDCW; sim to Sprague
Type 162D.
C1002 19A116192P14 Ceramic: 0.1 uF #+20%, 50 VDCW; sim to Erie USCC
CW20C104-M2.
------- DIODES AND RECTIFIERS - - - - - - -
CR1001 19A115100P1 Silicon: sim to Type 1N458A.
thru
CR1036
---------- RESISTORS - - = = = = = - - =
R604 3R151P104J Composition: 100K ohms +5%, 1/8 w.
and
R605
---------- SWITCHES - - - = - = = - - -
S1001 19B226809G12 Toggle: SPDT; sim to C and K component 7107SDG.
----------- CABLES - - - - - - - - - -
w1002 CABLE, RELAY ASSEMBLY
19B226806G8
---------- INDUCTORS - = = = = = - = - =
L1 19B209420P114 Coil, RF: 1.2 uH +10%, .18 ohms DC res max; sim
thru to Jeffers 4436-1K.
L4
----------- PLUGS - - - - - = = = = = -
P1 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).
--------- MISCELLANEOUS - - - - - - = - -
19B227357G1 Insulator. (Used with Channel Guard Board).
19C320975P1 Seal. (Used with S1001).
19B226358G10 Faceplate. (For S1001).
ASSOCIATED ASSEMBLIES
AUTOMATIC MONITOR
19B226856G1
----------- PLUGS - - - - - - - - - = -
Pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
thru
P3
---------- TRANSISTORS - - = = - = - = -
Q1 19A129184P1 Silicon, NPN.
---------- RESISTORS - - - = = = = - - -
R1 19A700106P103 Composition: 47K ohms +5%, 1/4 w.
R2 3R151P104J Composition: 100K ohms +5%, 1/8 w.
--------- MISCELLANEOUS - - - - - - = - -
4035306P11 Insulator, fiber: 1/8 dia. (Used with Ql1).

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.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

ALL RESISTORS ARE 1/2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR

Ke MEG = | .
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES

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)
O NOT PRESENT IN HI-BAND (132-174 MHz). (! PART)
3% NOT PRESENT IN 450 (406-512 MHz). (| PART)

LBI4870

[ HousING

PL 1904230766 —

S1001

A70!l  pLI9D4230846I CHANNEL GUARD
WI002 Pl JJ60I PLI9C321017GI-2
A702 pPLI9D42308462 i, 199 5
! L
A703 rLI9D42308464 \| 4 TONE B DISABLE
WLEGA 4 ¢4 TONE A DISABLE
73 N 12
w2 -"J\I &S TX KEYED 5.4V
P3
a7 L, |
o—=R b 1o 7.5V
3
o
Hol
BK 3
|
Y P18
AN
L3
HI9 1.2 6 6
§ s < € TONE IN
62 3
J . 2 2
oHI38 | > 0 Lo e TONE SWITCH
Hmi
la.
Hiee T eriozs™ HI39 o———|<—+?1§g '
u 39 PCRicol
HII3 O—zrioite
H126 O cmozs"‘ 0SC 2
H140 ¢ HIO2
Hilad 19 P criooz
P CRIOIZ
HI27 O-emias71e 0sC 12
HI4I <>——|<—+H|03
H‘|5? '|= CRIOO03
leevcmoze'.: CRIOIS 0SC |1
m4z<>—|<—+mo4 o
HIl6 e CRIO04 clool
CRIOI6 IUF
— je J2l -
HIZ290 e g 1 a3 d o> HS e > WV 8¢ &8 TONE OUT
W7 1 7 cRI005 P4
9 crioi7 ¢ A
HI30 je 0SC 4 Cloo2
CRI030 H1aad » c‘:mos "IUF
HIB Y e | CRIO06
. {crios'®
HI3I Qe 0sC 5
H145 ¢ HIO7
HIl9 1] CRI007 H90 BK 3¢ &
{ crioie™ { ¢ GROUND
HI32 O erioaat 0sC 6 U, ]
m4e<>—-|<——+mos |
HI204, M CRI1008
ST S CRI020 0sC 9
ot HI47 O HI09
> e aAuTe T JI2 P60I
HI34 1] CRIO2I 0SC 10 [ Agagaggefggo'?—l v > > GROUND
CRI0347" HI48(>—-|Q—§HIIO I : p3: J6| _I_
HI1224 e | CRIOIO | =
HI35 j¢ 7 cRiozz™ 0SC 8 |
L
CRI035 m49<>—.—|<—%>mn
M2 0-crioas® cRo I |
HI36 O criose'® osc 7 P2 Pl
HISO Qs HI2 |_ N A
HI240r 024l l J52T 53
1 —
NsI = J

SEE PAGE 4 FOR OUTLINE DIAGRAM
AND SEE PAGE 12 FOR SCHEMATIC
DIAGRAM & PARTS LIST OF AUTOMATIC

MONITOR 19B226856.

(19D423954, Rev. 1)

INTERCONNECTION DIAGRAM

Issue 3

TWO-TONE ENCODE DECODE

AUTOMATIC MONITOR

Porta e Mobile II RADIO

13



PARTS LIST

LBI4870
LBI30530A
I HOUSING rLi9D4230766 A7OI PLI9D423084GI CHANNEL GUARD PM II CHANNEL GUARD MOD KIT
PLI9C32101761-2 2 TONE ENCODE
A702 PL19D4230846G2 m(c&g, Pl | J60I 19A130977G5
A703 pPLI9D42308464 ¢ ¢ TONE B DISABLE
4¢ ¢4 TONE A DISABLE
L2 SYMBOL GE PART NO. DESCRIPTION
THIS ELEM DIAG APPLIES TO J73 - 12 |
> /. W-BL 5,V,5 ™
MODEL NO REV LETTER \BS \AAAS Q€ KEYED 5.4V
H87 H l
oM o R . L( ( | sv. 1 1 1 A" CAPACITORS = - - - = - - - -
O 62 R H88 c1001 5491674P1 Tantalum: 1 uF +40-20%, 10 VDCW; sim to Sprague
¥ ¥ SI003 ‘(fe -0 +7.5V Type 162D.
GA C1002 19A116192P14 Ceramic: 0.1 uF :20%, 50 VDCW; sim to Erie USCC
3| CW20C104-M2.
W-G
e s e [ [ [ I RESISTORS - - = - = = = = - =
R604 3R151P104J Composition: 100K ohms #5%, 1/8 w.
IN ORDER TO RETAIN RATED EQUIPMENT CRI R60
PERFORMANCE, REPLACEMENT OF ANY 4 6 R605
SERVICE PART SHOULD BE MADE ONLY WITH CR2K
A COMPONENT MAvING THE SPEGiCaTions| | “=*™—¢ ey SWITCHES - - = = = - - = = =
SHOWN ON THE PARTS LIST FOR THAT PART. 6 51003 SWITCH ASSEMBLY
& TONE IN 19B226809G14
------- DIODES AND RECTIFIERS - - - - = - -
ALL RESISTORS ARE 1/2 WATT UNLESS i 5
OTHERWISE SPECIFIED AND RESISTOR 2 TONE SWITCH ?r‘uli 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV.
VALUES IN OHMS UNLESS FOLLOWED BY E CR2
K=1000 OHMS OR MEG = 1,000,000 OHMS .
CAPACITOR VALUES IN PICOFARADS (EQUAL
70 MCROMCROFARADS) UNLESS FOLLOWED | Lty SWITCHES - = = = = = - = - -
BY UF= MICROFARADS. INDUCTANCE VALUES 19A116648P2 Toggle: SPTT, contacts rated 5 al t 28 VDC o
IN MICROHENRYS UNLESS FOLLOWED BY 118°VAC; sim. to C & K 7211806, o )
MH= MILLIHENRYS OR H=HENRYS.
----------- CABLES - = = ~ = = = = = =
w1003 CABLE, RELAY ASSEMBLY
NOTE : 19B226806G9
ALL WIRES T-28 UNLESS OTHERWISE SPECIFIED. | eyt e, INDUCTORS = - = = = = = = = =
A NOT PRESENT IN LOW BAND (30-50 MHZ). (1 PART) L1 19B209420P114 Coil, RF: 1.2 uH +10%, .18 ohms DC res max; sim
DI NOT PRESENT IN HI-BAND (132-174 MHz). (| PART) ¥ 0 :;d to Jeffers 4436-1K.
3 NOT PRESENT IN 450 (406-512 MHz). (| PART) CI100I
H83 + H84 J2l -
> w-v 8¢ & toNeoor 1 s PLUGS - - = - - - - - - - -
A 4 Pl 19A116137P3 Socket, crystal: 8 contacts; sim to Cinch
3 % S1003 SHOWN IN TONE "A" POSITION Cloo2 133-98-92-061 special.
(FOR OTHER POSITIONS SEE BELOW) IUF P3 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
d
Pa
2 5
—_——— H90 3 20 T (N N N Rt SOCKETS - - = = = = = = = =
Ijos 40%06 O- Bx J\ ( GROUND XFL602 Socket. Includes shell and contacts. (Order
S1003 IN OFF POSITION \_) I separately).
¥ 19D416714P1 Shell.
sz js 19B219681P1 Contact, electrical. (Quantity 7).
: o34 o® Ji2 f60t e MISCELLANEOUS - - = - = - - - =
> > GROUND
S1003 IN TONE “B" POSITION _L 707 19B227357G1 Insulator. (Used with Channel Guard Board).
= 19C320975P1 Seal. (Used with S1003).
19B226358G9 Faceplate. (For §1003).
(19D423957, Rev.3)
TWO-TONE ENCODE
Porta e Mobile II RADIO

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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TROUBLESHOOTING

LBI4870
SYMPTOM PROCEDURE
Unit will not 1. Place Channel Guard switch S601/S602
decode. in the "OFF" position and check for
proper receiver operation.
2. 1If 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
@d check for 7.5 volts DC at position e
3. If reading is not correct check volt-
age readings on connections between 5
the tone network FL601/FL602 and A603. < 0.3 VDC
4., If the readings between the tone net- 80 MVRMS 55 VPP "ON"
work and A603 are incorrect, insure > "' VDE
good contact between the tone network 3.4 vDC l l I | OFF
and the network socket.
5. If readings are correct, check read-
ings at through ®
2.75 VDC
Ao b2 PE J01-6 G301 LOK PASS ceos LIMITER Fa3n 3 3 80 VOC ; FLEO! J601-4 —
e z FILTER
orvianion o > rec —<H20Mv |—( ) ILTE }——(m} o G @ BANDPASS FILTER T D oo voc |2 TONE > 8 oches
CG FREQ. RMS AB03 15 3.00 VvDC 7 NETWORK
|
" 0 Cc607
uRHl-2 THRESHOLD ceoz AMPLIF IER
AUD IO o (& 10 DETECTOR @._% A6O | {: v —) —
SWITCH A60 | R603
C604
C605 I |
7.5 VDC WITH CORRECT TONE 6.5 VOC 0.45 VDC 720 MVRMS 135 MVRMS
2.6 VDC NO TONE & SQUELCHED DECODED
DECODED DECODED DECODED
g D75 Yot NO TONE & UN- 7.5 VOC 7.5 VDC 1.6 VDC 2.9 Ve
DER SIDE SQUELCHED NOT DECODED NOT DECODED
\aeoi_/DECOD Ha []
ﬁ'\z_'*ém’n"_ Frs e a@HY o

4 A~ F9, 8y i 5,50 46 B 24
s l ENCODE AB02 g .
‘3 RéOI , L8 £605 (604 CE6 C6Q »

Ty~ D2 e
S )

.rh..._,. il Gy S aill

® o

| e FSSA A603
PRSI AL
// =R \Rﬁ(}_‘l&/\(ggzzcsu.l 5%
20 * @\ (P Leol =TT

—
T

\ &
|'® el ‘5))‘1\&“( :
8e *6/ (Le ks~ T T T

2 LN | i
\J/ F&)!_a o7 o6 o5 .{Fis sz,?'

TROUBLESHOOTING PROCEDURE

(RC-2726)

(19C321528, Rev. 1) DECODER CHANNEL GUARD 19C321017Gl
(19D417783, Sh. 2, Rev. 6)

<=
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LBI4870

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 (i) S601 can

be in any position.

2. If reading is correct, check Mod.
Adj. R601 then check the transmitter
oscillator module.

3. If reading is not correct check
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 readings are correct check read-
ings at through

TONE
DISABLE

©

SOLDER

DECODE
_¥|§|4'|3'|2'n 9°H6 o g0 as/pHE
% 8e 2.

ENCODE A60

T ® FSSA
L5 %3t 3
/f:-~\\\360ﬁe\ 02 Ceil,) -
o4 ("\L60| -
( le ysol .5) 34 "HI

(RC-2725)
(19€321528, Rev. 1)
(19D417783, Sh. 2, Rev. 6)

TROUBLESHOOTING PROCEDURE
ENCODER CHANNEL GUARD 19C321017Gl & G2

16 Issue 5

FL60I
J6o1 -7 TORE
NETWORK

I
)

I
2
6
7

53 MVPP

JLrL

< 0.3 vbC
"ON"

> 1 vbC
"OFF "

LIMITER
A602

€606

PHASE

¢ __(9)  INVERTER
2

275v0c [y~
3.80 VOC |7
550 voc |, BANPASS FILTER |73
3.00 VDC 5
D)
c607
N
130 MVRMS
2.9 voC

A602

420 MVRMS
3.1 vDC

J601 -5
H— KEYED 5.4V
MOD ADJ
R60 J60!- |
H— 7.5V
J601 -8
N TONE
i ouT
RC-2715
| VRMS
3.1 VOC




