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GENERAL DESCRIPTION

The Bearcat 1l is a table and mobile model, single or dual band FM monitor receiver providing automatic scanning of 8
channels in one ar two of the three Public Safety/Business Bands at 30-50MHz, 146-174MHz and 450-512MHz.

Its features include: provisions for one ar two plug-in BF modules; 8 plug-in erystals inoany combination may be used; high
speed aulomalic or manual scanning: channel switches to omit scanning of undesired channels; solid state Light Emitling Diode
channel indicators; combination squelch and sensitivity control; front-maounted 37 x 8 speaker; external speaker jack; cables for
11V ac or 12V de operation; and operation fram a single telescoping ar outside antenna,

The most advanced developments in solid state circuitry are incorporated in this receiver; dualgate MOS Field Effect RF and
mixer transistors provide low noise and low cross-modulation. Single conversion into manolithic guartz crystal |-F filters reduces
spurious responses and radiation and improves selectivity; linear integrated circuits provide |-F gain, detection, audio amplitication
and output; TTL LG, multivibrators and gates provide scanning logic; desired channels are scanned with no time lost scanning un-
weanted channels,

SPECIFICATIDNS

Size: 9"W x 3 6/B"H x B 1/8"D
Weight: 5 lbs,
Cabinet: Heayy duty vinyl-clad steel, Non-sliding feel,
Power Requirements: 117%ac, 12W; 13.8Vde, 6W,
Audio Output: 3W rms, voice (Power protected at 1.5W on continuous tones). Extarnal
spealker connector provided,
Antenna: Telescoping antenna {supplied). Connector provided for cutside or maobile an-
tenna,
Input | mpedance: 50-70 ohms,
Sensitivity: H and L bands: readable at .25 microvolt for £5KHz deviation, .7 microvaolt
for 20 db signal-to-naise ratio: U Band slightly less.
Channals; Up to 8 erystal-cantrolled channels (in one or two bands) may be scanned
automatically or selected individually or in any cambination.
Frequency Rangs:
Low Band: © 30-50 MHz, total spread 15 MH
High Band: * 146-174 MHz, total spread 29 WHz
UHF Band:  450-470 MHz, total spread 20 MHz
T Banil: A470-512 MHz
" Factary-supplied alignment Tor Low band is 33-48 MHz. High band is supplied with
| 150174 MHz alignment, Other alignments are available on special reguest,
1 Secan Rate: Approximately 25 channels per secand.,
Crystals: Miniatire plug-in type HC-25/U for easy user installation.
Accessories Supplied: All-band telescoping antenna ¢ Universal mohbile mounting bracket
S 11T Vac power cable /138 Vo power cable (Connects to “Accessory’ or " Radio®
fuse block, FOR USE WITH MEGATIVE GROUND SYSTEMS OMLY),
Front Panel Features: Souelch control / Volume On-Off control / combined Manual-
Scan Channel Select Switch {8 channgl switches / B Light Emitting Riade channel
indicators / Forward-facing 3" x 5" speaker.

Listed by Underwriters’ Laboratories, Inc.
Certified under FCC Reqg. Part 15




INSTALLATIDN INSTRUCTIONS

Thisreceiver is shipped complete with the necessary accessories for mobile or table use. As a fixed receiver in areas of fair-to-good

signal strength, the telescoping whip antenna supplied, may be used an all bancds,

IT an outside antenna is necessary for fringe reception, you may use a 155MH2 antenna on all hands, a 40MF 7z antenng for L

and L/H models of a 460MHz antenna on U models only, Exlernal antennas should be coupled to the receiver by 50 ohm coaxial
cable, such as RG-58 ASL, wsing the supplied awtomative Wype connector. Suitable antennas are available at most radio dealers,

The noise generated by the auto electrical system and other parts of the car is sometimes a problem, particularly in areas of

low signal strength, The subject of naise elimination is too lengthy to deal with adequately in this instruction bool.

It is recommended for those who wish to become familiar with the subject to purchase "The Radio Amateur’s Handbook'

or “The Mobile Manual” published by the American Radio Relay League and sold by most electronic parts stores. 1t is further
recommended that the vehicle be taken to a service center which specializes in VHF-UHF two way radio communications equipment
for carrection of a noise prablom,

MOBILE INSTALLATION

This receiver may be installed in any car, truck, boat, ete., having a 12 VOLT NMEGATIVE GROUND SYSTEM.
In some areas it is illegal for unautharized persons to receive police communications on a mobile receiver. The user of this radio

is responsible for obtaining ary necessary authorization through lacal agencies and Electra Company cannot be responsible for any
illegal installation or usage,

1.
2
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Place the mobile mounting bracket under the dash to hold the recgiver in the desired position.

Mark and drill two holes using a 7/64 drill bit and secure the bracket with the No. 6 self-tapping scrows,

Insert the two plastic T washers, flanges turned inward, in the desired pair of mounting holes and secure the receiver in
place with the two %20 holts and tao %7 1D x 996" Q0 flal washers,

Attach the DC power cable and connect it to the "accassary’ or “radic™ terminal on the fuse block,

External mobile antennas may be used as described above. The automotive antenna may be used fully extended for L, H
or L/H madels, 11 should be reduced to approximately 18" for U models,

OPERATION

With the power cable and antenna properly connected, turn the receiver ON by rotating the "VOLUME™ control clockwise.
Place the B channel switches in the up {OM) position.

Set the "MAMNUAL-SCAN" switch an “MANUAL"

Adjust the "SQUELCH" control clockwise until the rushing naise is heard. Then adjust the “SOUELCH? contral counter-
clockwise until the rushing noise disappears.

Press the "MANUAL-BCAN" switch downward and continue to step through all channels. IT the noise should “break the
siuelch™ on any channel, adjust the squelch control counterclockwise again shightly to guiet the recoiver, THIS MUST BE
DOME BETWEEN STATION TRANSMISSIONS,

The “"MANUAL-SCAN' switch may now be used to select and monitor any desired channel,

To sample all channels automatically, return the “MANUALSCAN" swilch lo "SCAN." Any channel may be omitied as
desired by moving the individual channel switch downward {off}.




CRYSTAL INSTALLATIDN

{Disconnect power before removing cabinet / leave power off while installing crystals.)

Ta ramove the cabinet, tirst remove the screwe at the bottom rear edge. Push the rear panel forward through the cabinet, The
components and crystal sackats are in full view and eastly accessible,

The three crystal pin sockets at the front are for channel No. 1. The second row of 3 is for channel 2 ete. Each crystal will be
installed hetwean the center row and one outside row. The outside rows connect to the r-f module nearest them on thae opposite side
af the board, Only one oulside row will be used when only ane o1 module is used, A total of cight crystals may be used. They may
be installed in any order and in either band as long as each crystal frequency is proper Tor the particular module to which it is

connectecd.
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L. H or U modules may be in either position.

Figure 1

Remaove the erystal by a gentle pull upward, Insert the erystal by aligning the pins with the sockets and pushing straight
down, DO NOT BEMD THE SOCKETS. THESE MINIATURE SOCKETS ARE MADE OF SPRING BROMNZE AND WILL BREAK
OFF |[FBENT EXCESSIVELY,

NOTE: Do not install twao crystals of the same frequency.

Rigid quality standards are applied Lo crystals furnished by Electra Company to assure Tull performance, therefore our
warranty does nat include carrecting poor operation caused from other sources.

Unfess ordered otherwise the U alignment spread s 4500MHz 1o 470MHz, the "H™ 1500H: to 174MBHE:, and the “L"
J3MHz to 4BMHz. MNew freguencies may be added within these spreads.

CRYSTAL FORMULAS

“H* Received frequency - 10,80 MHz = crystal frequency
3
Example: 165.01 MHz - 10.80 MHz = 48.07000 MH:z
3
M FReceived frequancy + 10,80 Mz = crystal Trequency
| Example:  35.80 MHz + 10.80 MHz = 46.60000 MH:
“UETY Received frequency - 10080 MHz = arystal Trequency
\ g
Example: 453250 MHz - 10.80MH=z= 4916711 MHz2
g
USER HINTS

Radio equipment usually operates in an environment of man-made electro-magnetic nedse which radiates from power lines,
fluorescent lights, motors, appliances, ignition systems, ete, Madern radios are designed to minimize interference from such sources
hut operation may be affected under conditions ol unusually strong noise,

Distant weak, "skip'™ or noise signals may be recejved by this receiver because of its high sensitivity. Whenever such conditions
interrupt scanning or whenever a vary busy channel prevents reception of other desired signals, the affected channel may be by
passed by means of i1s individual panel switch,

{Continned an page 4|




Continued from poge 3

The squelch contrel functions in the normal manner and, in addition, as it is rotated counterclockwise farther, it becomes a
sensitivity contral, By careful setting, it can accept weeak signals or can be adjustad to receive aonly medium or strong signals. Inter-
ference from weak signals on the same channel may be reduced in this manner,

In cases of strong interfering noise or signals it may be desirable to reduce the length af the antenna to reduce noise pickup
below a critical level, This may be very effective in medium and strong signal arzas.

Single-channel operation may be obtained as described under Operating Instructions. 11 may also be accomplished with the
CMANUAL-SCAN" switch in either position by locking out all but the desired channel. This assures that the radio will always be
an that channel even when trned OFF and ON, Continuous-carrier signals such as the MOAA weather broadeasts on 162 55MHz,
which are available in many areas, may be received when desired by use of the individual channel switches.

In mobile service the commonly encountered poor reception conditions are signal fading, nearby faulty ignition systoms, power
lines and proximity to strong signals. Careful setting of the squetch control will minimize these conditions,

When moving or shipping the radio, remove the telescoping antenna to avoid damage to it or to the internal circuit assemblies.

RADIO SERVICES
Lacal Gavernment Spacial Emergricy Police
Highway Maintenance —Hospitals Fire
Forestey-Conservation —Ambulances Prieg
Motion Pictures —Plwysicians Business
Special Industrial —Drisaster Reliel Railroad
Talephone Maintenanoe —5chool Buses Taxicalb
Automaobile Emargency Power Marine
Public Mobile Radio Petroleum Manufacturers
Mabile Telephones Forest Products Motar Carrier

Rural Radio

UL SAFETY REOUIREMENTS

LIL safety reguirgments are desioned in and their approval is olained and maintained at considerable effort and expense,
including regular factory inspections, This is also important in maobile applications, sinee the insurance companies cover burned
automohiles as well as homes and businesses, Take care that service repairs do not cause hazards,

FULL BAND COVERAGE

O outstanding feature of considerabile significance that seems generally to have been very poorly understood is the full band
coverage in each band,

Thig full hand coverage was not obtained by simply widening up the front end of the radic 1o receive everything, Actually, the
RF selectivity was reduced from some 12 or 15 megacycles as in the old models to 1 or 2 megahertz in the Bearcat 11, Figure 1 s
a graphic depiction of the spectrum of each of the Uree bands in question, The low band consists of approximately a thousand
channels covering 20MHz between 30 and 50MMHz, fifty channels per MHz. The high band, including the two meter ham band, has
a total spread of 2BMHz, approximately 1800 channels with 86 channels par MHz; and the UHF band from 450 to 470, a total
of 20 MHz or 800 channels, 40 channels per MHz.

Let's use the tow band for our examples. The conventlional technique is shown by the dotted lines of Figure 2 where a spread of
approximately ¥ MHz is covered somewhere in the band. |n this example, we show it from 33 to 40 MHz, & crystal may be turned
on al 33 or 40 ar at any channel in between and normal operation should result, A crystal wirned on above 40 will have decreasing
sensitivity and possibly not operate at all, | contrast, the circuitry of the Bearcat 11 causes the tuning of the front-end to follow
the pattern of curve A when a erystal is turned on at 33MHz, When a 40MHz crystal is turned on, the tuning maoves immediately to
that of curve B and when a 48MHz erystal is turned an, the wning moves immediately w curve C.

This automatic tuning provides natl only the full sensitivity performance across the wide band spread, but also provides additional
rejection to othar signals in the band or strong signals outside the band, This “track-tuning’" is accomplished by some very unusual
circuitry an the RF modules. The antenna circait, the adjustable coils, the valtage-variable capacitance diodes and the hiluea trimmer
resistor are all precisely aligned simuitaneously acrass the entire band, This same descriplion applies generally ta the H madule, but
the U module is much mare convenlional becauss of inherent broad band circuitry.
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TRACK-TUNING (CIRCUIT DESCRIPTION)

To follow the track-tuning in detail, use the Schematic and figures 3, 4, 5 and 6. The LCR tracking eircuit L105, C116 and R116
produces the impedance curve of Figure 3, 11 is resonant above the oscillator Frequency range.

When a crystal is turned on, 9103 oscillates and drives the input, Pin 1, of the 1C-101 to produce outputs at both Pin 5
and Pin 7. The output fram Pin 7 is used Tor mixing and that at Pin & develops oscillator voltage across the tracking LCR circuit of
the amplituds shown for various frequencies in Figure 4, a low amplitude for lowy frequencies and higher amplitudes for high fre-
qUEnCies,

Trimmer resistor RT18 adjusts the threshald of detector-amplitier stage G104 1o rectify the desired amaount of the oscillator
voltage of Figure 4, amplify it as D-C across R119 and 118 and apply i1 as various D-C tuning valtages, shown in Figure 5, 1o
YV diodes 102 and 108, The capacitance of these diodes then varies in the inverse manner shown in Figure 8, providing a
high capacitance to wne a lower frequency and lower capacitance 1o tune higher lrequencies,

The entire automatic tuning sequence occurs rapidly encugh that it can follow scanning rates far in excess of the normal 25
channels-per-second.

The 3H module performs in the same manner excepl the tuning voltage is applied to D1 to shart out the low-band antenna
Ipading coil and to G213 to track-tune the 3rd harmonic of the ascillator for mizing purposes,

CIRCUIT DESCIPTION

RF Modules

There are three basic AF modules avaitable in the BC 111, They may be used in any combination of one or two. The modules ara
the L module {30-500Hz), H module {146 1740MHz) and U & T maodule 1A50-5120MHz).

The L and H module circultry is very similar and they both incorporate the use of a track-tuned RF system, A tuning voltage is
generated in these modules through a crystal 050 and a tuning valtage generator, The luning voltage tunes the front end and ather
stages in these RF madoles to the received frequency. The U module incorparates a broad band RF design which will cover any
20MHz spread in the U or T bands.

L Module

The received signal enters the L module through J2 and immediately enters a yaltage-tunable tank cireuit, L1017 (brown coil)
and ©107 (tuning diode}, which drives a MOSFET RF amplifier Q107. The output of this RF amplifier is another voltage-tunable
tank circuil L102 {violet) and C108 (tuning diods). The output of this circuit drives mixer (02 with output |F signal on J&
{10.BMHz]. Q103 is the crystal oscillator transistor the crystal connection being macde wia J4, The output of the crystal oscillator
drives 10101 through bypass capacitor C114, [C-101 drives mixer Q102 through coupling capacitor G110 and tuning voltage
generator circuit 0104 through Pin &,

The adjustment of L1056 and R118 determines the characteristic of the tuning valtage and when properly matched with the
twning of L1071 and L102 provides a track-tuned radio frequency system,

H Module

Tha received signal anters the H madule through J2 and immediately enters a voltage - tunable tank C201 (arangs coil) and
202 (wning diodel, which drives a MOSFET RF amplifier Q201. The output of this RF amplifier Is another voltage-tunable tank
cireuil L203 (yvellow cail) and G208 (tuning diodel, which tunes the gale of RF mixer 202, The output of Q202 mixer is the IF
signal {10.8MHz), which makes connection with the main hoard assembly via J5. 0203 is the crystal oscillatar transistor the
crystal connection being made via 34, The output of the crystal oscillator drives [C-201 through hypass capacitor G215, 1C-201
drives mixer 0202 through a vollage wned trippler tank C213-214 and L2056 via bypass capacilor C2100 1C-2071 alse drives taning
voltage generator circuit 0204 through Pin &,

The adjustment of L2086 and R218 determines the characteristic of the luning voltage and when properly matched with the
tuning of L2071, L203, L205 provides a track-tuned radio frequeancy system, '
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CIRCUIT DESCRIPTION Continued

/T Module

The received signal enters the /T module through J2 and is coupled into the input tank L301/C302 by way of C301. The
signal then enters Q301 the RF amplifier and leaves through the tuned output tank L303/C307. The signat here is applied Lo
mixer Q302 and inta |F amplifier Q3032 through J5 into main board |F.

(1304 is the crystal oscillator transistor, the erystal connection being made via J4, The output of this stage drives the Tirst tripler
through coupling capacitor C313. The output of the first tripler, Q305, drives the second tripler Q2306 via callector tank circuit of
Tst tripler O305. The output of this tripler drives a tuned circuil G320 and L3068 which drives the mixer FET 0302

BC 11 Main Board

The BC I Main Board is equipped to receive 2 RE modules (RF-A and RF-B) via P2, P3, P4, P5, PR, and P7. Pins P3 and
P7 are ground. Pin PG supplies power to the RF Module {+10v], Pin 4 makes crystal connection to oscillator, P2 s the RF
input fram the antenna — at this point the H and U modules supply @ DC voltage to D1 via P2 to wrn it on thus shorting out L
[the L band loading coil), P5 is the 1T0.8 1F output. This output drives a tuned IF tank T1 on the main board,

Main Board IF Section

This circuitry includes T1, 121, FL1 and FL3Z, T2, T3 and |C-2. The IF signal enters the main boared via PS5, The |F signial is
at T0.8MHz, The signal s tuned by 10.8MHz tank T1. The adjustment of this coal is primarily a peaking adjustment. The output of
T1is eoupled through C5 and R42 into |F amplifier IC-1. The output is through a self-resonant choke L3 and into crystal band pass
filter FL1 and FLZ It was designed 1o have a relatively Mat band pass with very steeop skirts. To reject adjacent channel and ather
interference adjacent to the hand pass frequency, The signal then enters T2, T2 s primarily a ripple adjustment. The signal
then passes into |C-2, the |F limiting and 7 quadrature detector circuit. The discriminator adjustment is achisved by proper adjust-
ment af T3,

Main Board Audio Section

The audio de-emphasis is achieved in 10-2 with capacitor G158 (.01mf - 21Kz de-emphasis). The low level audio output is
on Pin 1 of [C-2 and then goes to volume control POT B8 and squelch transistor Q5. The audio signal then enters audio
ampfifier IC-3, its output drives the speaker through C27,

Seanning Circuitry

The heart of the scanning circuitry is the scanning oscillator O7-08, s output drives the counting [ type flip-flops at Pin 11 aof
1C-4. 1C-6 and 1C-7 decode the output of 1C-4 and 1G5 and turm an each LED a1 that specific count, Mote: The outputs of 1C-G
and |C-7 also sequentially ground ane side of each crystal — so that crystal is enabled in the oscillator. When the squelch signal
is enabled Q4 turns and disables the scanning oscillator through R26 at Q7.

squeleh Circuitry

The squelch circuit in the BC U is a carricr squelch system. The detected RE carrier is the indication that a signal is being
received. The carrier is detecled in the |F at Pin 10 of 1C-2. The detecting diode is D7, As the carrier level increases the voltage
on TP2 becomes less positive. As the vollage on the base of Q3 goes more negative, the collector of Q3 goes greater than | v
and urns Q4 an and stops scanning circuitry (vis R26), on channel where carrier was detectad.

The adjustment of the squalch contral R11 varies the carrier level at which this will happen as well as varying the gain i
IC-1 through D6 and B2,

When the channel switches are in the down position, skipping that channel, the outlput of |C-6 and 1C-7 drives the base of 06
low and turns it on for the channel that is skipped. This farces a much higher current through R25 which speeds up the scan
oscillator, OF - Q8, so much that it appears that the channel was skipped,




ALIGNMENT
I-F Section

Alignrent of the |-F system consists of aptimizing the input and output networks and balancing the detector output. The band-
pass and center frequency are established by quartz crystal filters and “peaking’” the coils can result in bandpass ripple or poor
sensitivity. Fiald alignment should nat be necessary but the procedure is given Tar general infarmation.

EQUIPMENT NEEDED

Oscilloscope
Sweep generator with 10,79, 10.80
and T0.81MHz markers

Connect sween generator o TP-1 through a Ipl capacitor,

Connect oscilloscope to TP-2 and remove C36.

Maintain output of 10.8MHz sweep generator at a low level 1o prevent distortion from
overioading.

4, Adjust T1 and T2 for maximum output, and minimum ripple. See Figure 2,

Lo ) =

10.8I

10.79 10.81 l0.79
10.8

Figure 2 Figure 3

b, Connect scope to pin TP-2 and adjust T3 so that 10.8MHz is in center of discriminator
curye and Tor best linearity, See Figure 3.

ALTERMATE METHOD: |-F alignment may he checker using a Measuremaents Model 800 Generater or equivalent tuned to an
operating frequency and swept +25ke. Markears are nol essential since center frequency is determinad by the Filter.

R-F SECTIDN
DO MOT ATTEMPT ALIGNMENT OR “PEAKING™ OF R-F MODULES,

The R-F alignment points are adjusted and szaled at the factory and should not be disturbed. Factory alignment involves
multi-frequency signal generation systems, add-on test modules, output indicators and training bevond the scope of normal service
activities,

The unigue R-F system includes electronic tracking of R-F and oscillator circuits for maximum performance over a wide range
of frequencies, THIS PERFORMAMCE CAN BE DESTROYED BY AM ATTEMPT TO "PEAK UP" OR “TWEAK™ OR
"OPTIMIZE," ETC,
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TEST STANDARDS

Qur published specitications are conservative, especially relating to sensitivity. The H and L modules are listed, .7 microvalts for
200 db signal-to-noise ratio with +53KHz deviation. In our test department the limit is .6 microvolts with +3KHz deviation which
is almost twice the advertised sensitivity as a limit,

BC 11 TEST SPECIFICATIONS

SOUELCH: Lock in sensitivity at threshoid equal to or less than the RF board sensitivity.

HUM: 005 volts maximum fully squelched.

SENSITIVITY: Measured in microvalts for 20 db signal-to-noise ratio

Low Center Hi

L Band 30 me 40 e 50 o
i i .

H Barl 150 me 160 me 170 me
i3 i B

L) Banl 450 mc 460 mie 470 me
1.8 1.4 1.8

T1 Band A70 mo 478 mc 485 me
1.6 1.6 2.0

T2 Band 475 m 485 mo 495 me
1.6 1.6 2.0

T3 Band 485 mc G mo 512 me
1.6 1.6 2.0

CRYSTAL FREQUENCY TDLERANCE
L He 2KC

+- 1.4KC

+{- 0O eycles

+f- 600 cycles

=+ L

RECEIVED FREQUENCY TOLERANCE

L +- 2KC

H +/- 4.2KC
U b BAKE
T +{- BAKC
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VOLTAGE CHART

The Woltage Chart may be used as an approximate guide in following circuit operation or locating a defective stage. You
should be familiar with the entire manual before attempting measurameants.

- TRAMSETOHL VO TAGES INTEARATED CIRCTTT Y OLT AL S
() I\ I} (: KRN L4, NUMBLR
£ 1 (i) LD (3.3 Wik | £ 4 ir] T
! &2 G 0/.2 3240 | : :
{ + 3 GND AfLD Tin o ML o 2 b .
& R Bedin} A 2 GMD a0 NI AL .
ﬂ e 1] INAT M Al 1A K1 .l N b1
T 0 |52 [ (.2 NI N Y L | 27 i N
7 L0071 SR 3 = 1.4 3 I il
4 GND - 5.4 i [ ' ? %4
0 101 115 16,0 Gl NEe ) LA b Bk i 0.0
103 A 3.0 00,3 Tl | GND 0 GND GND
[ (31 2| L11.6) 0 il ML R (™ Gl 2
AN a0 BN [3,2 1 NE! ML A m.0
204 A0 9.9 .0 I L | GND NI 5.0
B0 0,01 L. 05 N | 5 5.0 0,01
304 20 3. TE I i S P i) .
305 0.1 5.5 10,2 12 5| 79 Al 5.3
A6 |5 -35 .0 | 1 {1 N N
: : Fl 5.3 15 .1 ]
| I 2 ) 1 . -
| - o
[ (b1 iz 4.8 I
[ (b2 [ (b2 o 0| A
20l [ (b2 b 1] o
202 [(h2 T .24 Vol dwith M |-Scan’ switeh i |
901 T 4o o | 14 .c_:tagnsana measured wi anual-Scan” switch in manua
G0 06 05 011 pasition, volume” control counterclockwise and “Squelch”
- . i o counterc ockwise excepl:
# Sguelch control CW/CCW
T Scanning/Manual
Crystal operating on A8 side
COUMNT
Lenafbin 1 [ 2 a4 ]a 7|
n ] [
| I 0y i) i
I |
1 I I
1} 1l §] 1] I
' Lo * LOGIC CHART
= ] 1] ] I
! g 0 The logic sequence for counting is shown by “0" under
f l f i | Sy oand 17" owver dv, 1C-4 pins 8 and 9 (") change stale on
[ | | gach movement, up or down, of the “Manual-Scan™ Switch.
] ] I I
i | | |
- s I 1] |
I I 1} I
# I | 4] |
I I I §]
| | i
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WAVE FORMS DF SCAMNING CIRCUITRY
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SYMPTDMS

Some channels will not disabla

Same channels will not light

All LED's on at same time
{Switches in an position)

All LED's on with switches in off position
Scan rate does not increase when channels are disabled
Mo scan but manual O

One channel stays it at all times and/or when ane channel
is disabled all LED's light at the same time.

Two LED's lighting at the same time
Only 1 thru 4 LEDs lighting

Only & thru 8 LED's are lighting
Only 1,3, 5 & 7 LED's are lighting
Only 2,4, 6 & 8 LEDs are lighting
Hum and no lights

Ma power

Low Power Supply Voltage

Excessive hum

Sguelch not cantrolling scan circuit
Squelch controlling sean but no audio
Mo manual scan bul auto scan warks

Scanning noise in aedio

Mo reception (Bul sguelch noise is narmal)

Only one RF Module receiving
Mote:  If & new module doss not correct the difficulty,
remove working module and install in the other
position. If medule works, check cross lock out
(1, Q2 C2 C3, D4, DE)

Mo receptian

Mate:  If unit has no IF, inject a signal at junction of C&
and R42 (inject signal by placing finger at this junc
tion}. IT signal is detected then T1 is prohably de-

foctive,

IT no signal is detected, then inject the signal at Pin 5
of 1C-1. It signal is detectad, then 1C-1 is probably
defective,

IT no signal is detected, then inject the signal at the
autput of FL2. W signal is detected, then FL1 or
FLZ is probably defective.

It noosignal is detected, then 102 or T3 is probahly
defective.

CURES

C.T. of corresponding switch not soldered

Check corresponding LED far open
Check corresponding resistar for open
[R33-A40)

26

R46, 06
a6
Q7 or Q8

Remove all RF modules and check Tor symptom. W still
prasent change corresponding cutput IS H no longer present
check Tor shart in crystal sockets,

1C-4 ar 1C-5
IC-4 or IC-7
1C-4 or 1C-5
1C-5
CE
D8, C30, 09

AC Cord

09, 08, S

ag, s, 09, 010, FL1, 16-3,
T1, C30, LG

Shorted to chassis

R47 misadjusted
C30, 09, 070
IC-3

Wire braken off squelch contraol
013, 04

Ext, Spk, Jack

Sk, 1C-3

Ground on SW 2, Mot solderad
Dirty contacts on 50w 2

25
RF Modules, Q1, Q2, D4, Db,
C2,C3 D1, L1, D2, D03, C1

RF Module 01, D2, D3, D4,
b5, C2,C3, L3, L1, Q1,02

T1, T2, T3, 121, 1C-2, FL1, FL2, L3, LG




SERVICE PARTS LIST

(FRICES SUBJECT TO CHANGE WITHGUT NOTICE)

el Mo,

B4, 8 16,
-4, 19....

LSRN B -
Rl
Rel4.....
Bl 7o i s
20, 5 i

R-21, 27, U6,
-8
R-24, 29;,
B2,
R85 thrn B 40, 42.

B4, ...

€1, 2, 8,6, 12, 24, 31, 9% o

Cod, B, 16, T8, B0 54
3 [ L R VR
o 0 11 O B I S Pt
(16, 21..
C-18..
C-200, 87
e

£-2h

L LTRSS

Ref, Mo,

1,2,
Q—‘I’r’

.08,
I{.- 4 ":u
M-l l|1ru O LN S S

MAIN BOARD

Fesislors, WW 1%

4.9k,
1.5k,
%19
Bl e
7 Meg,
k...
2Tk,

£

'.'tl"i.'l.- 5% ..

I[!L 1l.-" ar U,
2.8 MLEG, WW T
5k Squelch Cont,.........

100k Vol. Cont, wiSwitch......
100 b YW B3

Capacilors

L0 Tml GMY Cer, 50WY
ar greater .
AL mE. 205 [}ISI'. E.l |
15 RO Dise Cer -
slbmnf GMY Dosco G, e
SoApE TR s 80, oeeeevrean e
AbEml. 209 Dhisc, Cer.
JEmE L Myl
150kt 0% Dhae. Cer.
2hmf 15V Lytic
JHEmE B0 205 Ulst Cer,...
S00mL 5V Ly tic. cmniermmrnns
TR T 1 S e S e
JARETmd 107 Mylar .
SO0t SOV Lyric,
LmiE. 15Y Lytic
Zral 30N Lytic. o risinies

Semi-Conductors

ol BT A e R PR
MPES303 Mot e,
M b
TIF29T.0, .
N4 48 ar | NJ!-1 eFessmsrreasanrrnate
IM54A..
IMG24 IB l I"-" i R P

LAMTOA LN Nat.
SNTOHAAN or 11LN91 |.| f"i

TABLLCSG.S, e e
BM-T474..,
SN-T426...
A-ULI Light Emitting ['.hr:l-:h S

[riluac Lavrs

A-ETE-T Loading Coilo
A-218-1 RE Choke....
A-200-1 RF Chaoke....
A-21B-2 BRI Choke....
A-DBL s
B-217-2 LF. Cuil
B202 Power Trans[ormer.. .

List Prace

25
25
25
23
25
25
25
25
Rl
25
25
25
25
20
.20
25
25

5
.25

L
=
= ok

Rl
il
ol
L]
il
L0
1.00
Rl
L.
1400k
LAl
1.5k
LA
20

List Price

1A
]
A5
1.50)
L)
]
1.0
]
1.50
400D
A1)
i
1.00

I.0

1.0
L4
Rl ]
a0
i

24}

.00

20

Ret, Na,

Y-l thru W-B i,

HW 5 L||r1| HI

"L MODLULE

(L8 L I T
[T -
T-10e, 121
R0, T8, LED i

(LS T R I .
Rl B i ivinsves
R-116....

R-11%.
R-120 ...

|50 ' -
Rl 28

C-101..
C-L02, 108, e,
C-L08, 104, 105, 107,

Log, L4, Lis, 117,

[

LG, EHL e
.,
Colld.

(08 L 1
o 1 R R L R
Q104
L1l .

1 O
L1005,
T-104, 106..

Misce e s

List B

A-156 Cryatal

[Freguencies as required) ...
A-Z286-1 Crvstal Filter ...,
B-356-1 &licdde Switch, SPDT
Antenni Connector A-362

Anteoma Plug A-127 . i
Exl, Speaker Jack Nu i5l 9 ‘k

Power Connector A-3000 i,
Pawer Socker 5534 FIITM ...
B-200 THD Cord Asscmbly oo,
B-261 AC Cord Assembly e,
Minbile Mountiog Kite. e
B24A-2 Speaker 3w 57 A ohm,
A-1BH- Telescaping Antenit.,.
B-224-1 Front Panel Z

G2231 "THITL cavisvinasvnn
C205-1 Wrap Assembly .
ASEEY Antenna Bushing.....e....-
Kol RE-1G5-840 .

Resistors, AW 0%

100k,

10k wrialle 20

Capuicitoers

Da0pd 200 Dise, Cer, i
AR WL i e

A0 Ll GRC Cer G00WY

0o e £ TE1T £y N e S P ERP PR
Lt DO Dhise, C
SEpl 10 Disc. Cer..
SApE L Dhse, Cer,
flpl 1O% Disc, Gera i
ETREI 2 B TR e S ——
Semi-Conibae tors

AND0L L or 401 ROGA, ...

| N'-Pi4 o | N'i-] I:.'!-
LM703LN Nat.

Doluaciars

BBl Anteoma Ll
B-208-20 BF Coiloiieniicens
A2 18-2 RT Choke,, i
A-2TB-1 BYE Choke oieiiaeaas
B-209-2 Tracking Coilnean

rice

5
1040

70
70
1
I [y

(R
1.0
1.50
1.50
200
400
1.50

L e R
LA L o4n G i D

T

PR e
T L LM Ln 4 L

P
oo

g

l'.'l"- -

Rill]
L6

]

Ly
RiH
Ll
Al
i




SERVICE PARTS LIST
{Continued)

Ref, Mo,

UHY MODULE
Reststors, WW, 10%

Re20 e
B-2002, 20, P14 i
L TR
T S e
2418
R-209, 20
R-210, 211,
R212...
B-219,
B2 14, .
e ek B e e

rha A TR
Capacitars

GBpT 1O Dzt Cer, coeeinrmansenes
A2EET NG s
Al 1O Dise, Cer,
220pF 20% Dhae, Cer, e
A7 LO% Dise, Cor i

o0l izt
C-208, 90, ¥4
(e b SR T TR P
B M I it e
RN i R R D 4
C-204, 200, 210, 215

FUT, L0, 000, 20,

SR e OO Ll GMY Cer BOWSY o

11 5] 213 R SRS
AR mE, HO% Disc. T cieiiiins
(i pd 5% Disc, CEr s

LB T B
ot R P R

Semi-Conducter

SMEOLTL o ka0 RACZ AL .
BECHHL ..

LMTILM Moty e

[nductons

L-202,
L-U0is,
L-204,

B-20- 5 Artenna Cotle e,
A-21E-5 RE Chioke,,..
B-208-4 RF Coil...
A-21E-2 BF Chiske,,..

L5 3200 Ose Coil e
L O e b e it i W v B-209-1 Trackine Coil....o...cc
| B T el e P A-F1B-1 B Chokeo s

List Price

Al
Y]
L3

(I
Gl
| H
iy
(WL
1.0
ol

LI RIOHDT)

R-S08, 501,
R-412....,
-4 10,
R-416..

LE

gt oo e et i

B B

£ L

G )5 i

C=506, 807,
Ca08 ..
C-805......
-, 510,

C-E08 . A oo

),

19, 320 s

E DO ki s simsm i sasep s

G312, 31
C-315,,
CalT.
C-518...

(301, 50

(o1 S
L3086 ennes oo ssmssssenesien

L0ty L 11 L S ——

L-a0e, s0d

BT

LS00
| I I

Replacement parts may be orderizd doectly frome
Electra Co, - Po O Box 29245 - 50005, Couney Line Bd, - Cumberbind, Ind. 46224
Cashy orrder tor parts sl be shipped prepasd,

21

Frsistors, WA, 105

i pracatiees

Sodpd DO Dise, CeTy cnie.
L7-6pE variabile,,.
15hpt TG Dhisc, Ce
220pT 0% Dhsa, Car, L.
L el G Cer BOWY o0

17 17 o] A e SR e
ALl 205 s, Cer e,
FOhpE T3 IHAC, CI0F, eiice e
Sl 5% Disc, Cer, waie
GRpE 57 Do, Cer.
22pf 1 0% Disc, Cer
AT Opt 20% Dise, Cer.
Apl 10% Disc, Cer.

Semi-Conduciors

SNEOL L or G0 RO AL L
MPS3393 MOT. i
ENAG63 KO, ecrmnerinmmes ssarasans
P L ——

Ineductars

A221-1 Anteoma Coilannn
AR RF Choke e,
A=22] -2 RF Canilo,vieniceiiinas
A-PLE-2 BF Choke
B-220-2 RF Call.... 5
A-21H-1 RF Choke i

ho
R e

PSS BE RS B RE S b
S R

o

e kn

o

25

Al
.0
i
Rilt]

50
BlH
Bl
L
Nil]

)

LAl




