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INTRODUCTION

The Heathkit Model GR-78 General Coversge Feceiver is
designad primarily for amateur and shortwave listener use,
Many new circuit components and design concepts have
bean used to provide the user with a portable recetver having
rsany features of higher priced units,

Six bands provide coverage from 180 kHz to 30 MHz, with
double conversion on the 18 1o 30 MHz band. An
AM-CW/SSH switch emables the operator 1o select AM
{smplitude modulation], CW (eantinuaus wavel, or SSB
{zingle sideband) reception, The Receiver features ealibe stod
bandspread for elther the major shortwave broadeast bands
o the amateur bands.

This compact, lightweight Receiver operates from an
internal rechargeable nickel-cadmium battery for portable
oparation, The battery can be charged from a 120/240 VAC
or 12 to 16 VDC power source. The battery recharges when
tha receiver is turmed OFF and connected 1o one of thess
POWES SDUrCEs.

HEATHEIT"®

For night readings, two frant panel lamps are included with
a spring-raturn Light switch to conserve Battery life,

Other features include a collapsible carrying handle, built-in
BOO kHz crystad calibrator, operation from a built-in whip
antenna of éxternal anténna, an sutomatic nolse limiter
earcuit, flywheel tuning, and no-adjust ceramic IF filters for
sharp selectivity. Plug-in, modular switch-boards contain the
band switching circuits [antenna, RF amplifier, mixer, and
oscillator] and provide easy asembly and service, The all
solid-state circuitry includes thirteen silicon transistors, five
of which are high gain FET's (field-eflect transistors): and
two germaniurn  transistors. A seperate FET  produect
detector provides superior CW and SSE reception, A
transformerless sudio output circuit, combined with the
solid-state circuits, minimizes current drain, The rugged
constriection end convenient operation are sure to provide
you with many hours of dependable use and relaxed
enjoyment.

Refer to the "Kit Bullders Guide” for additional
information on unpacking, parts identification, tools, wiring,
saldering, and step-by-step astembly procadures,




INITIAL TESTS

NOTE: A VTVM or a VOM will be necessary to perform the [ ) Position the METER ADJUST control on receiver

resistance and voltage tests in this section of the Manual. A circult board-rotate control fully clockwise and then
YOM having an impedance lower then 20 kflfvolt should 1/4 twmn counterclockwise when viewsd from the rear
not be used for the tests, of the Recelver, Ses Figure 4 (fold-out from Page 73).

Refer to Figure 1 {fold-out from Page 630 for the following
steps.

NOTE: The following tests are performed to ba sure that tha
RESISTANCE TEST Kt has been wired properly and that no short circuits exist
in the supply circuits. If the proper results are not obtained,
%) Position all front panel switches and controls in the refer to the “In Case of Difficulty™ section of the Manual.
following positions:
i1] Connect the meter common lead to the chassis and touch

BANDSPREAD—fully counterclockwise. the ohms lead 1o the 5-1/4" white hookup wire
AF GAIN=OFF (black knob), extending from hole 12 in the receiver circuit board as
RF GAIN—fully clockwise (silver knob). shown,

RCV-STBY=RCV position,

CAL—to position opposite CAL. 1] Themeter should indicate appeoximately 120 £L
AM-CW/SSE—CW/SSB position,

AVC-MVC—MVC position. {-/] Turn on the Recelver, There should be no change in the
ANL-OFF-0OF Fposition. " mater indication. Then turn OFF the Recesver,
BAMND—bend A position.

MAIN TUNING—fully counterclockwise. 11 Disconnect the ohms lead from the white wire,

HMEATHXITY 68




FIGURE 1
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METER ADJUSTMENT AND NOISE TEST

1o Figure 4 [fold-out from Page 73) for tha following

:Hymdumtﬂhtlinﬂmmrmtrﬂuhﬁnmvufmu
- iollowing tests, twrn OFF the Receiver and refer to the In
_i{hnf Difficulty section of the Manual.

I.B Connect the speaker leads.

I_][]- Tum on the Recsiver. Adjust the METER ADJUST
contral with a small screwdriver so the migter needle is
betwesn the 0 (zero} and the 1 [one) on the scale, You
should hear background noise. {You should also be able
o increase and decrease the noiss with the AF GAIN
control. )

(5} Now increase the AF GAIN control untll the

background noise Is louder than the average listaning
lewed,

,-lpll Touch the metal tip of a small scrowdriver to the
indicated end of the resistor shown in the Figure, Then
place your finger against the metal shaft of the
sorewdriver. The background noise should increass
slightly,

fh.li Place the AM-CW/SSB switch in the AM position. The
background noise should decrease in velume.

[\} Place the ANL-OFF switch in tha ANL position. There
thould be & further decrease in the background nolse

valume.

[\} Prass the LIGHT switch. Both panel lamps should light,

[*] Place the RCV-STBY switch in the STRY pasition, The
background noise should stop. Then turn the switch o
the RCV position.

|} Turn the Receiver off,

 This complates the Initial Tests section of the Manual,
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ALIGNMENT

Refer to Figure 4 for the following steps. { |} Install the antanna in antenna bushing DD.

NOTE: In the following step, be sure the dial pointer fines | ] Make sure the speaker wires are connected to the
up properly on the dial so the Receiver will be properly speaker,

dligned. It may be necessary to adjust the position of the

painter slightly.

{ | Rotate the MAIN TUNING control fully elockwisa.
The pointer should line up with the ends of the six
white lines at the right end of the dial. Crimp the dial
poirter tabs on the dial cord as shown in inset drawing
#1 on Figure 4. Now turn the MAIN TUNING dial
fully counterclockwise. The main tuning capacitor
plates should be fully meshed and the dial pointer
should be even with the ends of the white lines at the

{ | Position the cabinet top on the chassis by carefully
sliding the cabinet top over the whip antenna and
pushing it into position. Be careful the antenna
grommet does not get pushed from the hole.

laft and of the dial. Chack to make sure that this { |} Temporarily secure the cabinet top with two #6 x 1/47
alignment is correct or the Receiver’s calibration will be sheet metal screws at the location shown in inset
Incorrect. drawing #2 on Figure 4.

73
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: INSET #2
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TAFE ~ SCREWDRIVER

Figure 5A

Refer to Figure 5 (fold-out from this page) for the following
steps.

[ ] Position the Receiver on its side as shown,

CAUTION: In the following steps you will be instructed to
preset the trimmer capacitors so that the pointer will track
properly with the dial number, Be sure you do not change
the settings of the coils unless instructed to do so in a step.
These coils are securately prealigned st the factory. If their
settings are changed without the wse of proper instruments
and alignment procedure knowledge, the Receiver will tuna
impropesly,

{ § Turn all the trimmer capacitors fully clockwisa until
they just start to tighten., Then turn each trimmer
counterclockwise the number of turns indicated in the
following chart,

This can be done quite accurataly by placing a length of tape
on a serewdriver a3 shown in Figure BA,

P ——
BAND ANTENNA RF OSCILLATOR

P g
A 1/4 1/4 1/8
B 3/4 3/4 1/3
c 213 1/2 11/8
D 1 3/4 1-1/4
E 1/3 1/3 3/4
F 1-1/4 J 1/2 1-1/4

=

MOTE: The Raceiver can be aligned with instrurmnernts or
without instruments, Instrument alignment will result in an
increase in accuracy and sensitivity. However, it reguires the
use of an AF generator that can deliver a modulated signal
from 180 kHz 1o 30 MHz, If a generator is available, procead
to “Alignment With Instrumant” on Page 77. Otherwise
procead with " Alignment Without Instruments.”
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ALIGNMENT WITHOUT INSTRUMENTS

The alignment without instruments is accomplished by using
signals of known frequencies from radio stations. For best
results, use an external antenna, If an external antenna is not
already available, refer to “Antenna Installation” on Page
BO,

In the following steps, only the trimmer capacitors will be
adjusted. The coils are preadjusted and should not be
changed. The ANT and RF trimmers will be adjusted for
peak (strongest) signals using the Relative Signal meter in
the Receiver. If the signal is too weak for a good meter
indication, it will be necessary to adjust the trimmers for the
loudest signal from the speaker. The OSC trimmers will ba
adjusted so that the recelved station appears at the proper
frequency on the dial.

A gtation near the high end of the band should be salected
for best results. Refer to the following information
concerning station location and identification for bands A
through F.

BAND A

Refer to Page 81 in this Manual and to Page 3 in the
"Heathkit Logs and Charts” book supplied with the Kit,
Select & weather information station in your area, or call &
lecal airport to see if there is a low-frequency navigation
beacon station operating near your location,

BAND B

Refer to your newspaper for some local broadcast stations
that can be received in your area, For best results, choose a
station near the high fraquency end of the band,

BANDS C THROUGH F

These bands can be aligned by using broadcast stations
between 1.3 10 1.6 MHz, or one of the following types of
stations:

The United States Government operates two radio stations
that give standard time and frequency signals: WWV in
Boulder, Colorado, and WWVH in Hawaii. These stations
transmit on the following frequencies: 2.5 MHz, B MHz, 10
MHz, 15 MHz, 20 MHz, and 25 MHz, The transmitted
signals include a ticking sound [one-second time ticks), 440
Hz end 800 Hz sudio tones, station idemtification in
Internation Morse Code, voica, or voice and Morss Code
time signals, These signals are usually best received early in
the maorning or late at night,

The other types of stations are a marine station,
radiotalephone, an amateur radio or CB station, |f you or &
friend has & maring radiotelephone and know what the
tranemitting frequency is, it can be used to align band C,
The amateur radio station can be used to align bands C
through F. The CB station can be used to align band F only,
If one of these two types of stations is used, the pointer on
the Receiver main tuning dial must be set to the exact
frequency of the transmitting station,

{ ) Set the controls and switches as follows:

BANDSPREAD—Fully counterclockwiza,
AF GAIN-OFF.

RF GAIN—Fully clockwise,
RCV-STBY-RCV,

CAL-To position opposite CAL,
AM-CW/S5B—AM,

AVC-MVC—-AVE,

ANL-OFF—OFF.

BAND—Band B,

TUNING—Fully clockwise.

{ | Temn the Recelver on and set the AF GAIN control to
the desired listening level,

NOTE: It is desirable to align band B first, becsuse of the
greater number of stations to choose from. Allgn all six
bands using the following chart,
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TRIMMER CAPACITOR PROCEDURE FOR BANDS A, B, C, D, E, AND F.
ADJUSTMENT

OSCILLATOR Tune in a station with a known frequency near tha high
frequency {right) end of the band. Check the dial to ses if
the pointer B esactly on, above, or below the correct
transmitting freqguency of the station. If the pointer is
axactly on the correct frequency, proceed to the antenna
trimmer adjustmeant. If the pointer is above the correct
frequancy, proceed with step A, If the pointer s below the
correct frequency, proceed o step B,

MOTE: When turning en oscillator trimmer cepacitor
counterclockwise, the station will move toward the low
frequency (left] end of the dial. Turning the oscillator
trimmer capacitor clockwise will move the station toward
the high frequancy (right] end of the dial. In the following
steps, you will be instructed to turn the trimmer capacitors
counterclockwise or clockwise. Read each step and
understand it before performing the step.

&, |If the pointer is above the correct frequency, turn the
TUNING control counterclockwise until the pointer
indicates the correct transmitting frequency of the
station, Now turn the oscillstor trimmer capacitor
slowly in a counterclockwise direction until you can
hear the station again. Mow proceed to the antenna
trimmer adjustment.

If the polnter is below the correct freguency, turn the
TUMNING control clockwise until the pointer Indicates
the correct transmitting frequency of the station, Mow
tum the oscillastor trimmer capacitor slowly in a
clockwise direction until you can hear the station
sgain, Mow proceed fto the anterna trimmer
adjustment,

Tune in the station for @ maximum meter reading.
Check to be sure the pointer is exactly over the
correct trangmitting frequency. If the pointer is not,

repeat this adjustment,
e —e———

NOTE: If you ere not satisfied with the alignment at this time, you can turn the oscillator trimmer
capacitor clockwise until it is srug. Then return to the start of the Alignment section and begin again.




|Eg1-|:rnn'r1—t'lf T

Page 77

ANTENNA

Adjust slowly for a maximum meter needle reading, When
the mater needle is approaching full-scale (toward 5}, turn
the RF GAIN control counterclockwise until a half scale

{ | Adjust the 4556 kHz mixer coil for a maximum meter
indication with the Receiver tuned to any station on
band B.

{1 Adjust the 4,034 MHz mixer coil for a maximum meter
indication with the Receiver tuned to any station on
bare F. This should take no more than a full rotaton
in either direction. If you do not obtain this peak
within one full rotation in either direction, you may

reading is obtained,

Adjust slowly for a8 maximum meter réading,

have the oscillator set to an image frequency. Return
the oscillator trimmer capacitor until the same station
is received at & different oscillator frimmer setting,
Then repesk the mixer coil.

[ | Turn the Receiver off,

This completes the “Alignment Without Instrumants.”

Procead to the BFO Alignment on Paga 80,

ALIGNMENT WITH INSTRUMENTS

MOTE: Ta perform the steps in this section, it is necassary
to have a signal gemerator that is capable of delivering a
modulated signal within a frequency range of 190 kHz to 30
MHz.

{ } Refer to Figure 5 (fold-out from Page 74) for the
following steps.

[ |} Set the controls and switches of the Receiver as
Tl lerws:;

BANDSPREAD—Fully counterclockwwissa.
AF GAIN-OFF,

RF GAIN-Fully clockwise.
RCV-5TRBY-RCY.

CAL-Ta position opposite CAL,
AM-CW/SSE—AM,

AVC-MVC-AVC,

AML-OFF-0FF.

BAND-Band A,

TUNING—Fully clockwise,

{ } Hefer to the inset drawing in the Figure and conmgct
the generator to the EXTERNAL ANT terminals on
the rear panal of the Receiver,

{ | Be sure the whip antenna is fully collapsed.

[ 1 Turnon the signal generator and allow it to warm up.

MOTE: In all alignment steps, as the adjustments pesk,
reduce the signal generator's output to the lowest possible
level s0 as not to overload the Receiver, A good output level
will result in & midscale reading on the signal strength miter,

Since the antenna (ANT), AF, mixer, and osciilator (OSC)
toils have been pretuned at the factory, anly a slight
adjustment should be required to peak them. Perform the
staps in the following Alignment Chart. Use the alignment
tool furnished with the Kit to adjust the coils.
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ALIGNMENT CHART

TUMNE SIGMNAL
GENERATOR TO:

400 kHz

MOTE: It may be necessary
to use & high signal output
from the generator for steps
1,36 8 11,13, 18,19, 21,
and 26,

SET BAND
SWITCH TOu

SET RECEIVER
DIAL TO:

ADJUST FOR KAWL

METER READING

Barei & QS0 trimmer
until tone is hesrd

400 kHz

A ANTENMA trimmaer
A HF trimemer
455 kHz MIXER eodl

A& D50 coil until tone
i sard

200 kHz

A ANTENMA, coil
A AF coil

Repeat steps 1 through
4 writil no further
improvement is noticed,

1.3 MHz

B OSC trimmer until
o 1% heard

B ANTENNA trimemer
B BF trimmer

B OSC coil wntil
tone is heard

B ANTENMNA coll
B RF coil

Repeat steps 6 through 9
until no further improsament
15 moticed,

3.0 MHz

CO5C trimmer until
Tode is heard

C ANTENMA trimmear
C HF trimmer
455 kHz Mixer coil

C 050 coil until
o 15 haard

C ANTENNA coll
C RF coil




TUNE SIGHAL EET BAND BET RECEIVER ADJUST FOR MAXE NI
GENERATOR TO: BWITCH To: DMAL TO: METER READING

15, | Repaat stepd 11 through 14
unitil no furthes Emprosement

i et et
q
16, | 7 MMz (1] 7 MHz D O8C trimmer untll
fone i hadrd
s
7. | 7 MHz i} 7 MMz D ANTENMNA trirmmer
O RF trivemmer

W8 Lewve the Aeceiver sot at 7 MHI, Tune the signal generator 1o 7.910 MHz and inoreoss its output, A sscond signal
" | should be sudible; this is the Image frequency. The sigral swuld be down in magnitude when the circuit is
correctly aligned, Tune the signal penoritor 1o B.09 MHz I the alignment signad |5 hoard at this frequency, the
oxcillator & incormectly st 466 kHz below the Incoming signal. 1 thin Ahould ooour, decrmse T ke
capecity by urning the Band O OS5C trimmer counterciocikoniee wntil the ssoond signal is heerd and pesksd on the

mgar.
18,8 30 MKz 0 3.0 MMz D OSC codl wntil
100w is Neard
D ANTEMNNA coil
0.5 A0 8MH: ] A0 Mz B AF il
21.] Repest siegs 16, 17, 19,
and 30 until no further
L improvement is notioad.
Z2.1 1B MMz E 18 MHr E Q5C trimmar
wntil tone |s heard
|
EE.II[ 17 Mk E 17 MMz E ANTEMNNA trimmer
E WF trimmer
= i

24} Leswn the Aaosiver sot ot 17 MHz. Tune the digral geoecator o 10,08 M, A soond signal shoubd b sodible: this
Is the imege frequency, The signal should be down in magnitude whan the clrouit is correctly aligned. Tune the
signal genergtor 1o 1781 MMz, If the alignment shgral ks heerd a8 shis fregueency, the oscillster |5 incorrectly =t
455 kHz sbowe the incaming signal. |1 this should occur, incresse the trimmer capacity by turning the Band E OSC
irimmer chockwess untill the second sigral is heard and pesked on the meter.

5.0 8 MHz E 8 MHz E QO5C coll until
tone s heard
= -
26.0 B MKz £ 8 MHz E ANTENNA cail
- | || E BF cofl

27.| Repeat sieps 22, 23, 26,
and 28 until no furthes
mprovernent iz noticed,

Z28. ] 30 MHz F X MHr F OSC trimmar umtil
tons is heard
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TUNE SIGNAL SET BAND SET RECEIVER ADJUST FOR MAXIMLUM
GENERATOR TO: EWITCH TO: | DIAL To: METER READING

\ ] F ANTENMNA trimmer
F RF trimmaer
4034 MHz mixer coll

MOTE; i you do not obtain this
peak within ane full rotation in
gither direction, you may have the
oscillator  set  to  an  Image
freguancy. Fetune the oscillator
trimmor capatites for another tone
and then regeak the mixe coil,

F Q5C coil witil
tonvi 18 heard

18 MHz F ANTEMNA coil
F AF exil

Repeat steps 28 through
31 until no Turther
improvernent | noticed,

This completes the Alignment With Instruments. Proceed to
the BFO Alignrment.

BFO ALIGNMENT

Rafer to Figure B for the following steps. [ 1 Tune in 8 broadeast station with the TUNING control
untl 8 maximum reading i Indicated on the meter,
[ 1 Aemove the cabinet top from the chassis,
[ | Pace the AM-CW/SSE switch in the CW/SSB position.

[ 1 Setthe controls and switches & followe: A loud tone or sgueal should be heard from the
apaaker,
BANDSFREAD—fully counterchoakwisa,
AF GAIN-OFF.
RF GAIN=fully clockwise MOTE: Do not rotate the sheg more than one turn in elther
RCV.ETEY—REY . direction when making the following alignment.
CAL—to position opposite CAL,
AM-CW/S5B-AM.
AVC-MYC=AVC, [ 1 Insert the alignrment tool in the slug of BFO coil T4,
ANLOFF-OFF. Siowly rotate the alignment tool in one direction and
BAND=to Band B position. listen for & decrease In pitch and volume of the tone. I
the wolume and pitch seem 10 increass, rotate the
{ | Make sure the speaker & connected to the chassis, alignment tood in the opposite direction, Slowly rotate

the alignment toal untll the tone stops or sounds like
{ 1 Turn on the Receiver, an intermittent growl (zero beati,
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Figure 6

[ | Tune through the zero beat signal with the TUNING (| Turn off the Receiver.
control. The tane should be equal an both sides of the
Tero Deat.

I 1 Place the AM-CW/SSE switch in the AM position. The  This completes the BFD Alignment. Procesd to the “500
growd should o longer be haard, kHz Crystal Calibration Alignment™ on Page 82
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500 kHz CRYSTAL CALIBRATION ALIGNMENT

Refer to Figure ¥ for the following steps.

(.
()

Set the controls and switches o followes:

BAMDSPREAD-fully counterclockwise,

AF GAIN-OFF.

AF GAIN—fully clockwise,

RCV-STBY-RCV.

CAL=to position opposite CAL,

AM-CW/SSR-AM.

AVO-MVC-AVC,

ANLOFF-ANL,

BAND—to the spproprists band to recelve WWV st 2.5,
o, 10, 15, 20, 0r 25 MHE.

Make sure the speaker (8 connected 1o the chassis.

Turn on the Receiver,

{1

()

This completes the “BDD kH:z

Tune to staticn WWY or WWVH on &, 10, 16, ar 20
MHz

Turn CAL switch 1o CAL,

Adpust the ceramic trimmer capacitor on the Recaiver
circwit board with & nonmetallic scresdriver for g “zero
beat” in the Aoceiver. The pericd when no tooe
mspdulation is present allows sasior identification of the
zoro beat. Zero best b the point at which a harmonic
of B kHz corresponds 1o the freguency of the sation
tuned in on the Aeceiver. As the zero best s
approsched, 8 tong that decresses in frequeency until it
finally stops will ba heard from the Receiver. Set the
CAL switch to the position opposite CAL and then
back to CAL to be surm you have 8 true 2ero best. Turn
OFF the Receiver,

Crystal  Calibration

Alignmant."

5.5 MHz TRAP COIL ALIGNMENT

Set the controls and switches & follows:

ANTENMNA —callapsed.
BANDSFREAD—Hully counterclockwise,
AF GAIN-OFF,

RF GAIN=Fully clockwise,
RCV-STBY-RCV,

CAL-to position opposite CA L.
AM-CW/SEB-AM,

ANC:-MVC-AVC,

AML-DFF-OFF.

BAND=D,

Make sure the spoaker ks connected,
Turn the Receiver on and tune showly back-and-forth

batween 5 MHz end 6 MHz, If thera is a noted rise in
the meter indication arcund 5.6 MHz, procesd with the

following steps. IF there & no noted rise, turn OFF the
Racaiver and procesd to the “Final Assembly” section
of the Manuad,

Hefor to the inset drawing on Figure 7 for the following
sleps,

[ 1 Aemowe the bottom shigld from the Receiver,

11 Adjust the 5.5 MHz trap coll for & mull on the meter.

{ } Tun off the Reselvar,

{ | Replace the bottom shisld,

This completes the 5.5 MMz Trap Coil Alignment, Procesd
to the “Final Assembly"™ section,
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INAL ASSEMBLY

to Piotorial 6-20 for tha following steps, | | Position the cabinet bottoem & shown in the Pletoshsl

| Carefully peel away the hacking paper from the blue | | Position the Receiver in the cabinet bottom and make
ad wihite kdentification labal. Then press the label sure It b seared properly. Then mount the cabinet
anto the chassis in the position shown, Be sure to refar bottem to the cabinet top with four 632 x 1/4
1o the numbers on the label in ey communcations T,

you have with the Heath Company about this kit,
{ | Finish mounting the cabinet bottom with two 76 x
| Cut sach of the two fiber spacers into thres egual 1/4" sheet metal screws into tha rear panal,
strips, Rarmdree the paper backing from the sitrips and
press the theee strips on each end of the bezel as
AT,

1 install the bezel over the front pened with two 632 «
/4% fiat haad screwa In the lower holes of the bezel.
Be careful not to scratch the bezel while completing
the tollowing step,

1 Position the cabinet top over the chassis a shown,
Then set the cabinel top on the chassic. Install 6-32 « -
B/16" screws through the cabinet 1op and (o the top Detail 8-21A
holes of the bezel. Ba sure the speaker wires are
chnnected 1o the speaker,

{ | Reafer o Detail 5-214 and mount & foot ai sach cornes
on the bottom of the Receiver. Peel sway the
protective paper on each oot and Rick it into place as
shiown,

to Pictorial -21 for the following steps.

[ 1 Remowe the paper bocking from the Waerning lebel,

| Position the Receiver as shown, Prugs the label onto the bottom of the cobinet bottom,

|} Mount the cablinet top o the rear panel with 8 = 1/4% This compintes the asembly of your General Coverage
shaet mats! scraws, Receiver, Procesd 1o the “Operstion” section of the Mamual,
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PERATION

atiempling to use the Receiver, carefully read the
it andd rear panel explarations to learm the functions of
af the eoantnsls, saitches, snd connecton.

fer 1o Figure 8 (fold-out from Page B8] and the following
mation for 8 description of control and switch

F GAIN-Turrs the Receiver on or OFF, Veries the
dness of the sound from the speaker or headphones by
lling the amount of audio amplifier gain,

b GAIN-Varies the loudness of the sound from the
sker of headphones by controlling the amount of RF
gain. NOTE: It may be desirable 10 set this control
d full counterclockwise on strong SSB signals for best
Blity, Mormally it will be set at or near its full clockwise

HOW/E5B—Belects the following types of reception: AM
plitude modulation], SSB (single sideband] or CW
LIS Wil

elects one of six freguency bands: & B, C, D, E, or
MM TUMING—Tunes the Receiver to the desired station.

IDSPREAD-A fine tuning adjustment that s used in
pjunction with the Main Tuning to help seperate
signals on crowded frequency bands. This
pirol is normally left in fully CCW position when not in
|, since it affects the main dial calibration. To we the
brated BANDSPREAD, set the MAIN TUNING dial to

THXITY

FRONT AND REAR PANEL
CONTROLS AND SWITCHES

ang of the frequencies shown on the right side of the
bandsproad scale. Now tune with the Bandspread for
expanded frequency coverage. It will seldom be necessary 1o
use this comtrol on Bands & and B.

AVC/MVC-Automatic Volume Control, The AVC circuit
automatically adjusts the wolume level 1o compensate for
changes in signal strength. |t also reduces the effect of
"blasting” when a strong signal is tuned In. Leave this switch
in the AVC position excapt when listening to very weak
siations and then the MVC pasition should be wsed, This will
allow manusl volume control of the RF stage. Distortion
will ocour, however, il o strong station |5 received when the
AF Gain control is fully clockwise,

AML-OFF-Automatie Nowe Limiter, Limits static and
igrition noiss when in the ANL position, Turn this switch to
AML only when noise limiter sction s desired, When a
strong signal is tuned in, wen the switch to OFF 1o provent
distortion,

RCV/STEBY—This switch has two positions: RCY (receive)
and STBY (standby). For normal Receiver operation, use
the RCV position. To keep the Receiver ready for instant
use, switch to the STEY position,

TUNING METER—Provides meter indication for precise
signal tuning. AVC-MVEC switch must be set to the AVC
pasition 1o allow this meter 1o be used, For maximum moter
deflection the RF GAIN must be in the full clockwise
position,

a7



OPERATION

Before attempting to use the Receiver, carefully resd the
front and rear panel explanations to learn the functions of
aach of the contrals, saitches, and connectors.

FRONT AND REAR PANEL
CONTROLS AND SWITCHES

Rafer 1o Figure B {fold-out from Page B8] and the following
information for & deseription of control and switnch
functions.

AF GAIN—-Turms the Recelver on or OFF, Varies the

boudness of the sound from the spesker or headphones by
controdling the amount of sudio smplifeer gain,

RF GAIN=Varies the loudness of the sound from the
gpaaker of hmdphonss by controlling the amount of RF
amplifier gain, NOTE: It may be desirable to set this control
toward full counterclockwise on strong 558 signals for best
fidefity. Marmally it will be mt at or near its full cloclkowise
position.

AM-CW/558—5etects the following types of reception: AM
(emplitede modulstion), S5B [single skdeband) or CW
{Comtinusous wave).

BAND—Selects one of six frequency bands: A, B, C, D, E, or
F.

MAIN TUNING—Tunes the Receiver to the desired station.

BANDSPREAD-A fine tuning sdjustrent that & used in
conjunction  with the Main Tuning o help separate
close-togather signals on crowded  frequency bands. This
control is normally left in fully CCW position when not in
use, sinca it affects the main diasl calibration. To use the
calibroted BANDSPREAD, sot the MAIN TUNING dial 1o

HEATHEIT®

one of the freguencies shown on the right side of thae
bandspread scale, Mow tune with the Bandspread for

expanded frequency coversge. |t will seldom be necessary to
use this control on Bands A and B,

ANC/MVC—Automatie Volume Control. The AVC cirouit
sutomatically sdjusts the volume level to compensste for
changes in signal strengih. It also reduces the sffect of
“blasting” when a strong signal is tuned [n. Lesve this seitch
in the AVC position sxcept when listening 1o very weak
siations and then the MVC position should be wed, Thiz will
allow manusl volume control of the RF stage. Distortion
will oecur, however, i a strong station is recefved when the
AF Gain controd s fully clockwiss.

ANLOFF-Automatic MNoise Limiter, Limits static and
ighition nolse when in the ANL position, Turn this saitch to
ANL only when notse limiter sction k& desired. When a
strong signal ks tuned in, turn the switch 1o OFF to prevent
digtartion,

RCV/STBY—-This switch has two positions; RCV [reosive)
and STEY (standby), For normal Receiver operation, use
thie RCV position, To keep the Receiver rendy for instant
use, seitch 1o the STEY position,

TUNING METER-—Provides meter indication for precise
sighal tuning. AVC-MVC switch must be set 1o the AVC
position 1o allow this meter 10 be wed, For maximum metes
deflection the AF GAIN must be in the full clockwise

poaltion,
a7
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CAL—The calibrate switch tarms on a 500 kHz orysisl
osciflator which provides calitrate signals owery 500 kHz
abang the dial,

LIGHT SWITCH-A spring return switch that turns on the
paned famps. Returns 1© off by spring action to coconssrve
barttery power,

130 VAC Socket—Provides for connecthon to 120 VAC
charging source for 240 VAC, depending on how the
Receiver is wirsd],

12 VDT Sochet-Provides for connection for 12 w 16 VDG
charging source.

PHOME JACK—For headphones or external spoakor, The
speaker Is automatically disconnected when phone plug is
inserted.

TUNING AM SIGNALS
The Receiver controls should be set as follows:

AF GAIN-0n {turn clockwise to o comioriable listening
leved],

AM-CW/SSE-—AM.

BAND SWITCH—Desired band.

RF GAlIN—Full on (clockwise).

ANL-OFF-0OFF (unless excess molse is pressnt],
AVC-MVC—ANMC |unless copying & weak signal],

Tuna the signal to peak the reading on the tuning meter,
then adjust AF GAIN contral for desired output leval. If the
signal & extremely strong, twen the AF GAIN control
counterciockwise to reduce possible distortion.

TUNING SSE OR CW SIGMNALS
The Receiver corrals should be sot as follows;

AF GAIN-On (turn clockwise to & comfertable listening
lerved),

AM-CW/S5B-CW/S58,

BAND SWI TCH—Desired band,

AF GAIN—Fully clockwise,

ANL-OFF-OFF {unless oxcessive nolse |s presant),
AVC-MVC—AVE (unless copying o waak signal),

Tune In & signal, The signal will have & “guacking™
sound to it. Tuning thess signals will require peactics due to
thi narrow bandwidth of the signaks. Very siow tuning is
reguired, and the RF Gain may also have o be sjusted
whan listening to & strong station,

FIXED STATION RECEIVER

When wsing this Recelver with a tramsmitier, the muting
termingls on the rear of the chasis should be used. Thesa
terminals are in the B+ load 1o the audio preamplifier.

Uslng an external switch or a relay, the terminalks 1 and 2 of
the wting terminals should be open (disconnected) during
the tramemit period and closed (connected) during the
receive pariod. The jumper wire used in normal opsfation
st be removed for this type of operation.

In using this Aecelver as the station receiver in close
proximity 10 & transmitier, it is desirsble o short the
External Antenna terminal to ground during transmit
conditions, Otherwise pscassive signal to thefront end”’ of
the Receiver may couse failure of the RF amplifier
ity Fi T

You may nothce & slight hum when the Receiver [5 turmed on
e the AC line cord s plugged in. This hum can ba
aliminated by disconnecting the line cord,

BATTERY LIFE AND RECHARGING

The Receiver operstes from an  imternal rechargeable
nickel-cadmium battery. The battery can be charged from
120 VAC, 240 VAC, or 12 to 15 VDC. Separste power
cords are supplied for AC or DC charging voltages and each
cord has a separate power socket on the rear pansl. Only one
power cord should be connectod at & time. When sither
pover cord & used, the battery & always being trickle
chairged when the Recaiver is OFF. This keeps the battery
Tully chargad,

Battery life can be sutended if you use the dial lamp anly
whon necessary, and then only briefly. To check for s weak
battery, tune to & radio stetion of moderate strength, Than,
while watching the TUNIMNG meter, press the LEGHT switch.
It the meter nesdls drops more than 1/8", the battery needs
rechanging.

Depending on the charging voltags, the battery is ahways
being chorged at 20 to 25 m& when the bullt-in trickle
charging circwit is connacted 1o 130 VAC 280 VAC or 12
1o 16 VDT with the front panal switch OFF, At this charge
rate, & full battery charge will be maintained if the Recaiver
Is used an average of B hours daily a1 @ normal listening level,
It the Receiver wall pot be used for 30 days or more,
disconnect the external power souroe.

The battary | slectrically divided in half for charging from
AC. Whan the AC power coid (8 plugged into & power outhat,
the AC wvoltage from the secondary of transformes TSOT is
spplied through diode D501 on one-half cycle to charge
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one-hall of the battery, On the other half cycle, the voltage
is applied through diode D502 1o charge the other half of
the battery.

The battery con also be charged from 12 to 16 WDC. When
the DC power cord is connected to a power source, the DC
voltage is applied through diode DBO3, pliot lamp PL-503
and resistor R503 to the battery. The diode protects the
battery from being discharged in cass the axternal DC
charging woltage | connocted backwards, The pllot lamp
(eeen through the snall hole in the rear panel) pmd resistor
function primarily a5 a DC charging current limiter. The
lamp may not necessarily ba lit.

Charging From an AC Power Source

Plug the AC power cord into a 120 VAC or 240 VAC power
outhel depending how the Recehver was wired. The battery
will charga automatically as long as the power cord is
plugged in and the Receiver B twrned off, If the battery was
completaly run down (approximately 9.0 volts), this process
takes ghowt 36 howrs. If it was not completely run down,
approximately 1-1/2 hours of charging for esch hour the
battery was used since the last charge will restore the battery
to full charge, However the battery should be recharged
occasionally for a period of 24 hours 1o insure that all the
cefls of the bettery reach full charge. The battery can be
trickle charged for several days without being harmed. A full
charge can be accomplished only if the Receiver ks turmed
aff,

Charging From a DC Power Source

CAUTION: If the Roceiver is connected to 8 12 ta 16 VDC
POSITIVE GROUND power source, the Heceiver chassis
mist not touch the chessis or ground side of the power
source,

Connect the DC power cord to & 12 to 15 VDC power
source. When the front panel switch is OFF the battery will
charge automatically at the given rate as long as the power
cord is connected to the power source. Depending on the
type of power sourcy; such as a storage battery, or a car of
boat generatar; the charging voltage can vary from 12 VDC
o 16 VDG, If the battery was completely run down
{epproximately 8.0 volts), this process takes from 30 hours
lor a 13.5 VOC power source to 20 hours for a 15 WDC
power source. I it owes not completely run  dowm,
approstimataly 1-1/2 hours of cherging for sach hour the
battary was used since the last charge will restore the battery
o full charge. However, the battery should be fully
récharged oocasionally for approximately 24 hours 1 insure

that all the cells of the battery rasch full charge. The battery
can be trickle charged for 30 days without being harmed.
The fromt panet switch must be OFF to sccomplish a full
charga in the above given times,

VOLTAGE CHARGING
RATE

12 vEe 18 m#A

13.6 VDC 25 mA

16 VDO 35 ma

ANTENNA INSTALLATION

An external antenne snd 8 ground system are necessary for
good longwave reception on Band A and good shortwave
reception on Bands C, D, E, and F. The antenna will akso
graatly improve reception on Bands B and C, the standard
broadcast bands.

The following information includes three types of antennas:
longwire, dipole, and inverted-V dipole. Resd the
information concerning esch antenna and then follow the
installation instructions for the one that best suits your
nesds. The Heathkit Modal GRA-T2 SWL Receiving Antenna
would make an adegquate long-wire, dipole, or Inverted-V
antenna.

Antenna Typas

Dipole—This is a directional sntenna designed for shortwave
recaption, The directional feature means that signais are
received best when the antenna s turned broadside to the
transmitting station (when the ends of the antenna do not
point wward the transmitting sation],

Inverted-V Dipole—This is a nondirectional antenns designed
for shortwave reception, The mondirectional festure means
that this antenna will receive signals egually well from all
directions., Therefore, it is often possible to recelve more
gtations with this antenna than you would with the straight
dipole antenna.
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Dipole or Inverted—V
Dipole Installation

An antenna 100 feet long will give good reception from 3 to
15 megahertz, with the bost reception being near §
mwrt:. Use the following formula |1 you wani fo
compute the length of an artenns that will have its best

reception at snother fréquency.

length {feer] = 458
frequency {megaheriz)

The following material s needed for  this afténna
installation;

Antenna — A& length of barg wire, NOTE: The length of
wire should be slightly langer ta allow for fastening to
the ingulators, The finished anmenna length should be
pmcthy as per the formula.

Lead-in — RGS8AL or RG-174L oodxial cable, The

length depends upon the height of your antenna and
tha lpcation of pour Receiver,

Ground wire = Same type as antenna wire. The bength
depands upan the distance between the Receiver and
the grounding surfacs,

Imsulators — Theee ceramic or glass, approximately
2-1/2* long,

Ground rod = One 6 or 8 foot tength, 38" diamater,
MOTE: A ground rod is not needed i an alternate
ground, such & a cold water pipe in your house s used,
Clamp — Oine for ground rod,

Lightning arrester — Ona for lead-in cable.

MNOTE: For dipole instaltation, refar to staps 1A through 12,

For invertod - V dipole, refer to stops 18 through 12

14, Looate two supports that are fairly high from the
ground and 50 to 100 feer apart. One support could be
wour house and the other a pole. A dipole antenna can
b suspended between the two supports s shown in
Figure 8,

INSULATOR IRSELATOR INSULATGR
P
SUPPORT sLFFORT
LEAD-IK
ICOAKIAL CABLD

Figure 9

18, Locats thiee supportd that are falrly high off the

ground. The center support should bo 30 to 100 fet
from the ground and both end supports over 10 fest
from the ground, Mote that the sngle betwesn the
center support and the antanna wires should be over 45
degress, An nverted - Y antenna can be suspendod
between the three supports as shown in Figuse 10,

Cut the antenns wire in half. Faten one end of one

wire 1o an imsulator. Then fasten one end of the other
wire 1o the other end of the same insulator,

INSULATER

| NEULATOR I RSULATOR

BVER &3

OVIR 4%
DiGRILE

SUFPLRT

BEAB-IN
ICOANLAL CaBLLI

Figure 10

Fasten the remalning two Ingulstors to the ends of the
antenng wire,

Frepara cr end of the lsad-in cable so that you will
have a 3" center lead arad @ 3” shield lesd,

Aeler to Figure 11 and fasten the prepared end of the
catile 1o the center insulator {for support). Thon solder
the center lead of the cable to the antenna wire on one
side of the insulator. Solder the shield 1o the antenng
wire on the ather side of the insulator,

Use this stop for inverted - V' dipole only. Fasten the
insulator st prepared to the center support,

Fasten an insulator 1o each and support,

Route the lead-in wire into the house ot your Recelver
location,
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ARTENNA
WIRE

CENTER
LE&AD
A FEW TURNS DF

WIRL 70 HaLD
CEHBLE TO INSULATOR

Figura 11

FREQUENCY

2.5 MHz
6 MHz
T MHz
T MHz

BAND

7T MHz
8 MHz
8 MHz
B MHz
11 MHz
11 MHz
14 MHz

15 MHz

15 MHz
17 MHz
17 MHz
17 MHz
20 MHz
20 MHz
20 MHz
27 MHz
28 MHz
28 MHz

8. Prepare the end of the lead-in and connect It to the
EXTERNAL ANTEMMA terminals on the back of the
Recever: Conmect the center lead to the A terminal
and the shield lead to the G terminal,

ARTENN &
SHigLD;  WIRE

10, Drive the ground rod into the ground leaving about B
sticking up above the soll. Pick a consenient location &
close a5 possible 1o the Receiver, This will enable you
to keep the ground wire that will be installed bn the
fallowing step, &5 short as possible.

11, Attach & wire from EXTERNAL ANTENMNA terminal
G to the clamp on the ground rod,

12. Fallow the Instructions that come with the Hghtning
errester and fasten it to the lead-in cable and ground.

RECEPTION GUIDE

TIME

Morning, mening

Ewvening
Evening

Late afternoon,
Evening
Morning
Maorning
Afternoon
Evening
Morning
Evening

Late mosning,
afternoon
Late morning,
afternoon
Evening
Aftarnoon

All day
Evening
Afternoon

All day
Evening

Al day
Morring
Evening

ZONE

Locad |Armateur)
Latin America and Europe
Europe

Europa

United States {Amateour)
Asia and Australia

Europe and Africa

Europe and Latin America
Asia and Australia

Latin America

United States, Foreign, (Amateur)

Ewrope and Morth America
Maorth and Latin America
Europe

Linited States

South America

Europe

Linited States

South America

Local {Citizen’s Band)
Europe

Central Amerlca, United States
fAmateur), Asia

recaption conditions prevail in the spring and fall of the year, They are also subject to varying stmospheric conditions,
1 activithes, and to some extent, weather conditions. In the winter, reception generally will be best on the lower
ency bands. |n summer, reception will be better on higher frequency bands. In addition to the sbove information, you
| find the Heathkit Logs And Charts book, included with your Kit, helpful in locating stations, NOTE: Your Receiver will
receive all of tha stations included in the book. The book has been provided only as a reference.



IN CASE OF DIFFICULTY

This secticn of the Manual is dividad into two parts, The
first part, titled General Troubleshooting Information,
describes what to do about any difficultles that may ocour
right after the Recoiver is assembled, The second part, a
Trowubleshooting Chart, lists a number of possibla difficuitles

that could arise, and lists several possible causes.

Before starting any troubleshooting procedure, try to
narrow the problem down to a specific ares by trying the
warious functions of the Receiver,

GENERAL TROUBLESHOOTING INFORMATION

The following paragraphs daal with the types of difficultios
that may show up right sfter & Kil is assembled. These
difficulties are most likely to be caused by assembly errors
or faulty soldering. These checks will help you locate any
errar of this type that might have boen mada.

MOTE: In anextrems case where You are unabie 1o resalve a
difficulry, rofer o the “Cugtomer Service™ information
irgide the rear cover of the Manwal, Your Warranty i3
hocated insida the front cover,

1. Rechack the wiring. It iz frequently helpful 1o have a
friend check your work, Someone who is not familiar
with the unit may notice something consistently
over|ooked by the builder,

2. About B0% of the kits that are returned for repair do
not function propery due to poor connectlons and
w¥dering, Therefore, many troubles can be eliminated
by rehsating all connections to make sure that they are
sobtdered &5 described In the soldering section of the Kit
Builders Gulde.

HEATHHEITY

3. Check the values of the parts. Be sure that the proper
parts have been wired into sach elreuit, as shown in the
pictorial disgrarms snd & called out in tha wiring
instructions.

4. Check for bits of solder, wire ends, or other forgign
matter which may be lodged inthe wiring.

G.  Check for solder bridges batwesn circult board fails,

B. W, after careful checks, the trouble i still not located
and a voltmeter & aveilable, check the woltages in the
circuits of your General Coverape Receiver against
those shown on the Voltage Charts (Pages 103, 104,
and 108) and Schematic (fold-out from Page 117).
MOTE: All voltage readings were taken with an 11
megohm input woltrmeter, Voltages may vary as miich
as +20%.

7. A review of the Circuit Description and & study of the
Schematic Dlagram may alse help you locate a
difficulty in the Receiver, Refer to the X-Ray Views
of the cirouit boards on Page 101 to help locate parts,
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TROUBLESHOOTING CHART

DIFFICULTY POSSIBLE CAUSE

Imitial resistance check
shows short clrcuit.

1, Trimmers ingtalled wpside down,

2. Powear supply B+ circuit shorted to ground,
3. Sobkder brigge between foils on circuit board.
4. Trimmer capacitors shorted to adfacent foils,

R ecelver dead.

1. Shorting springs not removed from Q101, Q201,
or 0401,

2, Depd battery, requires charging.

3, Shorted B+ circuit.

4, Mute jumpes nol connacted,

5, RCW/ETBY switch in STEY position,

Low sensitivity.

1, Low battery voltage, réquires charging.

2, Receiver misaligned,

3. Trimmar capacitors shorted to adjacent foils.

4, Transistors 0101, 0204, G307, G401, andfor G405
installed incorrectly,

sound distorted.,

1. Loww battary voltage.

2. Received signal distorted.

3. AF or RF gain controls set too high.
4. Transistors 0408 or 0408,

Distortion on strong stations,

1. See “Sound distorted."”
2. ANC switch in MVE posation,
3. Too cloge to station.

Muoigy when tuning or dead at one
el an all hands,

1. Tuning capacitor plates bent or dirty.

Singlesrdehand signals sound
bow o high pitched.

1, Signal not tuned in proparly.
2, Transforrmer Ta01 not aligned proparly.

A low howl from the speaker
on strong stationg, especially
on Bands E and F.

1. Flat beaid conmected to tuning capacitor not flexible.
2. Lead from bandspread capacitor t0 tuning capacitor too
lesni,

Tuning meter inoperative,

1. AVC switch in MVC position.
2. Aesistor RA0B misadjusted,
3. Meter.

Diim panal lights.

1. Low battery voltage.
2. Resistor REO4 wrong value, |




SPECIFICATIONS

T T e e e A Band A: 200 kH: to 400 kHz
Band B; 550 kHz to 1300 kH:z

Bond C: 1.3 MHz to 3.0 MHz

Bard D: 3.0 MHz 1o 7.5 MHz
Band E: 7.6 MMz to 18.0 MHz

Band F: 18.0 MHz to 30 MHz

L A e T R e e e e Indicates relative signal strength
Pt i Rt FReUIBNIEY. . . oo e s e e nn e e e n e Band A through E: 455 kHz
Band F: 456 kHz and 40034 kHz
M
Ly High Low
i End End End
e e S e Band A 104w Ipv 6 pv
I Band B: 3 1 2
Band C: A B 1.5
Band Do 2 | 2
Band E: 3 - |
Band F; ) 3 2
R .- 4 AL N Band A 66 dB or mare
Band © 60 dB or mare
Bangl C 48 dB or more
Band D 35 dB or more
Band E 256 dB or more
Band F 35 di ar more
ieloctivity ............. g A e Wb e 741 kHz wide, 6 dB down
ot T TR e T (e, S e 300 milllwante
BRI . oS s T i e T 00 kHz

“Bignal level for 10 dB signal-plus-noiss to noise ratio,

HEOATHIEITS

CW/SSE

High
End

B b b o
B
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Battery Charge Rata . ..... oo saisdabeaaiiniins i The battery is always being chargad at 20 to 25 m& when
the bullt-in trickle charging circuit & conmected to an
axternal power source with the Receiver turned off, A full
battery chamge will be maintained [ the Receiver is
connected to an external power source and used &n SVeraps
of B hours dally at a normal listening level.

VOLTAGE CHARGE RATE
120/240 VAC 22 mA,
12 viDe 15 ma
1365 VDO 25 ma,
16 WDC 45 mA
B DRI L e s T e e T 7 B5 mA at 50 mW audio output lovel,

40 m#A at no sudio sutput,
Whon the Recelver ls not connected to an external povwer
source, battery life at full charge is approximately B hours
at a normal [istening level,

TR ) | e, - B e B R T Bandspread
AF Gain-OH
AF Gain
Panel light
RCV-STBY
CAL
AM-CW/S5B
AVEMYE
ANL-OFF
Bandewitch
Main Tuming

e = e S e P i Muting

External Antenina
12 VDG Receptacle

120 VAG Roceptacle
Phone Jack
ROV - it s s e e £ e 10 Ibs,
L e e R R e e R R B R B e 6-1/4" high = 11-1/2" wide x 8" deesp

The Heath Company reserves the rght to discontinue
products and to change specifications et any time without
imcurring any obligation to incorporaia mew features In
products previously seld,




CIRCUIT DESCRIPTION

Refer to the Block Diagram {fald-out from Page 940 and 16
the Schematic Disgram {fold-out from Page 117 while
readfing this description. The Bandswiteh will be eansidered
to be in Band & position,

RF AMPLIFIER

The RF signals received from the bullt-in whip antenna, or
external anfennd, are coupled to the input tweved elresit foe
Band A. This temed circuit consists of antanna coil L1,
trimmar capacitor C1, and the first section of tuning
capacitor CHO1A, The input sigral i then couplead from a
tap an <ol LY to gate 1 of field effect transistor Q101, Bias
woltage for Q10 s obtained from the AV C smplifier and |s
applied to gate 2. Source resistor R 103 and RF Gain control
R&01 provide the proper drain current for normal operation
lwith REDT fully clockwizel. Turning the RF Gain control
changes the amount of current flowing, thereby varying the
gain. The amplified signal from Q107 is fed 10 & tap on RF
coll L1081, which slang with trimmer capacitor G101 and
twining capacitor CEOTE form the input tuned circuit of first
mixer stage GA01,

FIRST MIXER

Transistor (207 &5 a dual-gate sillcon field sMect transistos
(FETI, The mixer features emcellant freedom from cross
modubation or overloading and oecillator "pulling’” on strong
signals, The amplified signal from Q101 is applied to gate 1
of Q201 through capacitor C111. The loesl ascillator signal
from Q301 & applied to gate 2 of C200, which is bised by
resistors R203 and RA04, Source rosistor R205 establishes
the DC ogpsmating point. The incoming signal and the
osciliator signal are heterodyned (mixed] in 0207, resulting
in the IF frequency and mixer products. On Bands A
threwgh E, the output of 0201 & fed 1o a tap on coit L2079
which resonates with capacitor C20 1o provide 3 466 kHz
output sgnal, On Band F, the owtput froem Q201 I fed 1o
coil L3032, which resonates with capacitor G202 1o provide a
4.034 MHz outpat signal.

HEATHRIT

SECOND MIXER/IF AMP

The autput from the first mixer, G201, is coupled through
capacitor C206 1o gate 1 of fiekd effect transistor C401,
which operates as an IF amplifier on Bands & throwgh E and
a5 8 mixer prowiding double comerson on Band F.
Qypirating bizs is provided on gate 2 by resistors R401 and
A402, When the bandswitch is in Band F position, & 3.578
MHz injection signal from Conversion Oscillator Q411 fs
applied to gate 3 of 0401, This signal combines with the
4.0 MHz signal from the first mixer, D207, and results in
an output signal of 455 kHe plus the mixer product
frequencies, This output signal |s coupled through capacitorn
CAN0 to ceramic pessband filtars FLADT through FL4O4,
These filters shape the pesshend and  atteneats all
frequencies, axcept the IF frequency of 466 kHz. This IF
signal s coupded to the base of tha first IF Amplifier stage,
02,

Biss for 0402 5 obtained from a woltage divider network,
conslsting of reslstors R4168 and FA418. Resistor R431
supplies an AVE (automatic wolume contreld] voltege from
the AVEC Amplifier, 0404, which corresponds to changss in
thie incoming signal strength.

IF amiplifier stage Q402 alse contains the circuit for the
redative signal strength metsr, The meter i connected
betwoen the emititer of Q402 and the meter zero adjust
cantrol H408. Control R408 |5 connected to & positive DC
wipply woltage, and it can be sdjusted to glve & zoro
indication on the meter. When the average leval of tho
Imcoming RF signal increses, the AYVE vwoltage decresses,
causing the positive voltage at the base of transistor 0402 10
decraate, This causes the current Hlowing through OA02 to
decraase and causes 8 corrsponding woltage drop across the
emitter resistor R417, This varying woltsge i read on the
meter, which monitors AVC action. and provides a visual
methed of indlcating relative signal strength,

a7
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The amplified IF signal from Q402 is coupled through
capacitor. G415 to the tese of second IF Amplifier 0403,
Base bias for Q403 is obtained by a wvoltage divider
consisting of resistors R419 and A4, Transistor 0403 &
stabilized by emitter resistor A422 which s bypassed by
capacitor CA16 1o ground. The ampditied output of 0403 is
applied across the collector load resistor R42E end i
coupled throwgh capacitor G418 to the following stages.

LOCAL OSCILLATOR

Thi bacal asciflater, 0307, is o single-gate silicon field effect
wansistor [FET], The cscilletor tuned circuit consists of coll
L301; trimmer capachior C301 and tuning capacitor GG,
Oecillator injection voltage is coupled through capacitor
308 to gate 2 of mixer (201, This Hertloy: oscillator &
ihmigned to operate 466 kHz higher in frequency than the
received radio signal on Bands &, B, G, and D, 455 kHz
jower in frequency on Band E; and 4,034 MHz highar on
Band F.

AVC AMPLIFIER

& portion of the amplified sional from trambsmor 0403 js
coupled throwgh copacitor C421 to the base of the AVC
[artomatic voleme contred] Amplifier C404, This signal i
resctified by the bese-emiter portion of G404 and a positive
voltags drop is developed across the load resistor R432. This
woltage causes a collector current to flow and a resultant
drop in collector voltage thet corresponds to the changes in
sional sirength, This varying DC voltage |s applied &8 bias 10
IF Amgdifier Q402, tharehy controlling it gain,

A portion of tha amplified signal from IF Amplifier G403 &
also coupled through capacitor G418 o diodss D403 and
D404, Thess two diodes form a voltage doubler circuit
which prowides AVC woltsge for AF amplifier G109,
Redstors A423, R424, and RA42E establish the correct

forward bias point for gate 2 of field effect transistor 0101
under o sgnal conditions, YWhen & signal is received, the
beaz changes from & positive voltage, through zero, to @
negative voltage. This voltage varies, depending upon the
signal strength. Resistor RS0S and capacitor C5171 form an
AW timing circuit,

DETECTORS

A portion of the cutput signal from IF amplifier 0403 is
applied to AM detector D401 for AM operation, This output
signal s also applied through capacitor ©429 to gete 1 of
product detector 0405 for CW [continuous wave), o 558
{single sideband] recaption. Q405 & a dual-gate silicon fisld
gtfect transistar {FET) which exhibits excellent lsolation
betwesen gate 1 and mate 2, diminating BFOD osaillstor
“nulling” or overloading on very strong signals. Gate 2 of
tramsisior 405 is biased by 8 voltage divider consisting of
resistors A433 and R434,

Injection voltage fram BFO oscillstor 0410 s applied 1o
gate 2 of product detector OM05 when the front panal
switch is in the CW/SSE position, The IF signal and the BFO
signal are combined [mibed} in the trangistor, The resulEnt
putput Is an oudio signal that s devoloped acrows resistor
R441 and coupled through copacitor CA33 1o the
AM-CW/SSR switeh SWS03A,

BFO

Transistor Q410 is a Colpitts ofcillator which s extremely
stable over wide ranges of temperature. Capacitors G425 and
C426 provide the proper fesdback for oscillation and forma
tuned circuit with T401 to resonate at 456 kHz, Resistors
R437 and R438 form a voltage divider and spply DC bissing
to the base of Q410. Emitter resistor R4386 provides
temperatura stabilization for the transistor, |njection witage
is coupled to gate 2 of product detector Q405, through
capacitor G424, The BFO s actusted by the AM-CW/SSE
gwitch in the CW/SSE position, This switch applies DC
apereting voltage to tha ciruit throwgh RFC 403,
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CONVERSION OSCILLATOR

Transistor (411 and im assoclaved circultry form the 3.678
MHz heterodyne oscillator, which is used to provide doubla
conwersion on Band F only, Injection woltsge & coupled
throwgh capacitor CAOT to gate 2 of 0401 which B operated
as 8 mixer on Band F only.

ANL

The detected sudlo |8 connected from the AM-CW/SSE
switch to the AF Gain control RE0G by one of two paths,
depending wupon the position of ANL lautomatic noise
limiter) switch SWBOE, When the ANL switch is in the OFF
posithon, the sudlo signal is routed throwegh capacitor C436
to capecitor G439 which is connected to the AF Gain
control. When the AML switch is in the AML pasition, the
aixfio signal is routed through the sutomatic nokse limiter
circuitry instesd of capacitor G436,

The detected audio agnal @& prevented from flowing through
reststors AA4E and R448, Thess two resistors, along with
capacitor G438, form an sudio filter that stops the awdio
signal, but allows a small D voltage to pass through, This
small DC voltage biases the cathode of diode D402, The
audio gignal then pasees thiough resfstor Raa4, diode D402,
and caphtitor C439 to AF GAIMN control REDE, Tha dicde
clips the peaks of the audio signal, thus lmitiag noke spikes.

AUDIO AMPLIFIER

The adule signal from AF Gain comtrol RBOS & coupled
through capacitor C441 to the base of audio preamplifier
fransistor 0408, Resistors R440 and R451 form a voltage
divicher to provide the correct biss to 0406, DC operating
bias s obtalned from the RCW/STEY switch theough resistor
R448. The audio output from 0406 is doveloped across the
load resistor RA464 and direst cougsled to the second audio
dkrlver transistor Q407

The output of DAY iz also direct coupled to the audio
output transistors Q408 and 0400, which operste a5 o
complamentary pair. Blas voltage for the output wansistors
is obtained from resistors A465 and R466. Audio outpat is
tlZlule:d frorm the emitter resistors H467 ard F458 through
capacitor CA48 to the 16 ohm speaker or hesdphone jack, A
portion of the output i4 fed beck to the emitter of
preamplifier Q406 throwgh resistor R453 and cagacitor
CAd4d to aad stabilization and minimize distortion,

CRYSTAL CALIERATOR

Tramstor Q4712 crystal Y1, and the sssociated chreuitry
form & 500 kHz calibration osclllstor which is switched on
by the front panel Cal switch, SWS0M. This 500 kHz
ascillator provides accurate calibration markings every SO0
kHz for dial calibration,

CHARGING CIRCULIT

Tha hattary is elactrically divided in half for charging from
AC, When the AC power cord is plugged inte a power outlat,
the AL voltage from the secondary of tramsformer TBOT is
applied throwgh diode D801 on one-hall eycle w charges
una-half of the battery. On the other half cycle the valtage is
applied through diode D502 o charge the ather hall of the
batiery.

The battery can also be charged from 12 to 15 VDC. When
the DC power cord is connected to o power source, the DC
wodtage i applled throwgh dicdde DBO3, pllot lamp PL-502,
and resistor RG03 1o the batiery. The diode protects the
battery from being discharged in case the esternal DC
charging voltage is connected backwards, The pilot lamp and
resistor functlon primarily as & DC charging curreirt limiter,
Th larmp may not necessarily be lit
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CIRCUIT BOARD X-RAY VIEWS
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VOLTAGE CHARTS

¥mmorony ' RECEIVER CIRGUIT BOARD
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D) MIXER SWITCH-BOARD
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LARGE CIRCUIT BOARD
|VIEWED FROM FOIL SIDE)
¥VARIES WITH SIGNAL STRENGTH
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Lr L2 Ea SW.ra L€ L5 LB €6 C5 C4 SW-18 ca 2 o1
-

RF SWITCH-BOARD {#85-279-2)

L1o2 SW.T1018 L105 cros SW.10TA croz

L1g1 'L Lro3 Lio4 I L1OE CI06 Crod4 c103 L crot
L f | B F

]

L

Lk
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.

Cros RIO4 RID2 Qrot Cro8 crri R1OT
clo7 RIOR crio

MIXER SWITCH-BOARD (#85-279-12)

L2003 L2o2 o W-207 L2301
C202 | RZ03 {_‘.‘.?ﬂ‘i"

RZ0S5 R206 R201 R202

OSCILLATOR SWITCH-BDARD (#85-279-13)

L302 SW-301A L305 C305 Sw.301C c302
Lior \1.3-:33 R30! (304 L30E €306 rL c304 C303 c3o01

R3I0Z cios a3or \ R3I03 314 €312 cart c3og €310
C315 Sw-3018 C307 C316 R3304




REPLACEMENT PARTS
PRICE LIST

To order & replacement part, use the Pars Osder Form
furnished with this kit, 1 a Parts Order Form B not
available, refar 1o “Replacement Parts" ingide the rear cower
af the Manual,

RECEIVER CIRCUIT BOARD

FART PRICE DESCRIPTION PART PFRICE DESCRIPTION
No. Ench M., Each
RESISTORS-CONTROL Mica {cont'd.)
20-102 .26 100 pF
1/2 Watt Resizstors 20-104 25 130 pF
1-103 A5 nn 20-164 A5 180 pF
1-3 A5 10052 20-138 A0 330 pF
14 a5 33012 20-106 45 290 pF
146 1B 470 01 20134 0 B0 pF
17 A8 BEO 01
-1 A= SR 161 A6 6ApF
144 18 2200 £2 2121 18 200 pF
1-89 8 2400 £ 21140 15 001 uF
1-14 o - 3300 11 21-47 A5 0 wF
118 15 6E00 11 a1.143 a0 JB uF
1-73 15 8200 1 2185 .25 A uF
1-20 A 10 ki
1-108 20 12 kil Mylar
1-21 15 15 kL2 760 A0 22 iF
123 15 27k 27-61 &0 AT uF
1-24 A6 &3 kil
1-26 18 47 kit Electralytic
1-60 A5 68 k0 26-123 &0 2 uF
1-26 16 100 k2 26:115 il 10 uF
1-27 A5 150 kD 26117 78 100 uF
1:28 A ] 220 kil
1-33 A5 470 k1 Trimmer
3135 140 850 pF
2 Watt Fesistor-Control
3-1-2 50 114 THANSISTORS-DIODES
10-241 1,00 10 kLY contral
417-274 2.30 ADET3 trensistor
CAPACITORS 417171 75 ZNIBD transistor
Miea 417-118 A0 ZNIIS3 wansistor
0130 =] 12 pF 417-201 50 KIOAAZT transstor
77 25 24 pF G- 26 A0 1M 181 dinde

HMEATHICIT!

m
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PART PRICE DESCRIPTION
[+ 8 Each
Transtitors-Diodes (cont'd.)
11746 310 Packaged transistor sol
consisting of
41713 1.25 TN2430 transistor
417122 1.35 FN2431 tramlstor

MISCELLANECOUS

404-238 225 3570 545 kHz crystal
404367 2.10 GO0 kHz crystal
40388 ED 465 kHr cerarmic filoar
4547 1.00 2 mH RF choke

Eﬂ_u |.:..n.1.'|:1r:':7]
PART PRICE DESCRIFTION
o, Each

Miscellanacwes (cont'd.)
A0-487 1.00 00 pH inductor
52-118 ba BFO coil
K114 1.15 Bamdd F conversion oscillator

coil
215-18 AB Heat sink
344-50 BT White wira
#5-278-5 360 Circuit board
16 ] Solder

2.00 Manual {Sea front cover
for part number, |

ANTENNA SWITCH-BOARD

PART PRICE DESCRIPTION
Mo Each

1-45 A5 220 L} 172 watt resistor
20149 ) 150 pF

3154 ] 4440 pF

40870 1.08 Cail

40-871 1.00 Cail

40-872 1.00 Cail

RF SWITCH-BOARD

FART PRICE DESCRIFTION
Ko Each

1:1:12 16 100 L 174 watt resistor
1-32-12 .18 100 kL2 10§ watt resistor
1-3 s 100 £2 172 watt resistor
20130 25 12 pF mica copacitor
20148 AD 150 pF mica capasitor
Z1:96 s ] .1 wF cersenlc capacitor
3162 0 B-60 pF mica trimmer capacitor
40-876 1.6 Cail

40:877 1.00 Cail

PART PRICE DESCRIPTION
Mo, Each
40-8713 1.00 Coil
40-E74 1.00 Cail
40-B75 1.00 Coil
683-570 240 Z-wafer bandswitch
43277 4 L Ladder of connectors
490-5 15 Hut starter
852781 2.1 Switch-Board
PART PRICE DESCRIFTION
M, Each
40-878 1.00 Call
40-874 1.00 Coll
40-8B0 1.00 Cail
A0-881 1.00 Cail
63-570 .40 Z-wafer band switch
4173274 2,30 40673 transistor
43277 8 Laddar of connectors
B5-279-2 220 Swdich-Board



PART
Mo,

1112
1-2-12
1-26-12
14612
1-32-12
1<
20-145
20111
H-128
21143

PART

1-1-12
1-18-12
118
20-130
20-102
20-111
20-1248
20127
20-129
21-86
3156

PRICE
Each

10
0
10
0

10
Aa
25
25
35

15

PRICE
Each

A0
A0

o
15
A5
.20
6

A5
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MIXER SWITCH-BOARD

DESCRIPTION

10052 1/ watt resistor
1000 £ 1/4 watt resistor
SE00 I3 14 watt resistor
22 kL 144 watt resistor
100 kI2- 1 /4 watr resistor
15 ki 142 wati resistor
150 pF mica copacitos
230 pF mica capacitor
470 pF mica capacitor
106 uF ceramic capacitor

PART PRICE

Ma. Each
21495 35
40-650 1.00
4(-3a8 1.00
40)-884 1.00
B3-546 2.20
417-274 2.30
432-77 15

85-279-12 220

DESCRIPTION

1 pF ceramic capacitor
Coil

Coll

Cail

aifighe water bandssltch
40673 transistor
Lasider of connactors
Swirtch-Board

OSCILLATOR SWITCH-BOARD

DESCRIPTION

100 £2 1/ wain resistor
A70 k5T 1/4 watt redistor
5600 Tt 1/2 weatt resistor
12 pF mica capacitor
100 pF mica capacitor
230 pF mica capacitar
470 pF mica capacitor
1300 pF mica capacitor
2700 pF rica cagasitor
-1 uF ceramic capaciter
1.5-20 pF mica trimmer
CApaCIr

DESCRIPTION

PART FRICE

L. Each
31-64 35
3152 40
40-BE? 65
a0-B83 65
[)-584 50
40-385 &
40-1003 RE
40887 56
63671 280
417-168 1.50
43277 A0
835-275-13 1.46

4-40 pF mica trimmer capacitor
B.-80 pF mica trimmer capacitor
Cail

Cail

Cadl

Cail

Cail

Sl

J-water bandswitch

MPF10& transistar

Ladder of conneetors
Senitch-Board
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CHASSIS
PART PRICE DESCRIPTION PART PRICE  DESCRIPTION
Mo, Each Na. Each
1/2 WATT RESISTORS-CONTROL Jack-Sockets-Plug {eont'd.}
d34-88 A5 Lamip socket
1-103 A5 na 43232 50 2-rerminal palarized socket
14 A5 47 9 432-20 170 ZFterminal polarized plug
1:2 A5 6B 11
1-3 eIl 100 £ CONNECTORS-TERMINAL STRIPS
18 5 1000 01 _=
1.20 A5 10 kit e
432:102 a8 B-pin Switch-Board connectar
14:7 3.35 Eﬂmlrﬂ and 5 @;ml contral 4312 15 2.Jug terrminal strip
with SPST swit 4318 A6 2 screw type tormingl
CAPACITORS i
¢ i 431-16 A5 24ug terminal strip
20-130 25 12p F"‘"‘_‘ 43140 A5 4ug terminal strip
20-102 25 100 pF mica _ 43162 A5 3ug ministure terminal
21-1 20 001 pF 1.4 kY ceramic strip
21-143 .30 05 pF eeramic
26.123 D 2 uF alectrolytic B
26.0@ A0 &0 uF alectrolytic SN
26167 a5 500 uF ebectrolytic -
282 15 1.0 pF phenalic 25-:: 1""55""""‘ i e
26-143 1.0 FO0-280-258 PF varabla AB0-B2 DE‘ 440 u 1|m_.i TR
26127 545 T-18.7 uF variable P o
253-2 05 440 nut
DIODE-LAMPS 2649 05 Small lockwather
57-65 30 Silicon diode #5 Hardware L
41217 1| 153 larmp 450138 06 Bt -'Jiln au:
412-31 75 #2114D larnp 250-116 £5 632 1/4" black moren
26056 05 BEZx 1A screw
SWITCHES- TRANSFORMER 250-170 0 I s el
260.432 05 632 x5/16" screw
ZE0-100 06 B-32 % 5J/16" setscrew
on g otesew G o smavew
I spring mw:fnm i 250-32 s £-32 u /8" flat hesd screw
12" sorew
54226 475 Powst vansformer ol
26277 g #6 spandnut
GROMMETS-CLAMPS s B 0 Tt b
734 15 E/1E" rubber grammat 1“;’: ﬂ E ﬁ ::“"l g
7347 15 172" plastic grammat s i
{consisting of 2 pieces]
i = -ﬂ Hardwearn
E?-E-;E ;: ;:H plmn:ng " 016 o5 B32 2 3018 swticrow
: T 043 05 £32 x 1/4" wiscrow
260-22 A0 B:32 x TNE" setscrew
JACK-SOCKETS-PLUG 260+137 06 Ba37x3/8" screw
9624 05 B2t
4364 Al Zaerminal phone jsck 25349 A5 #i fiat washer
4324 A6 AC power plug 254.2 A5 #8 lockwasher



PART FRICE
Mo Esich
Controd Hardware
252-7 N5
253-10 N5
2545 M5
ZR890 D6

Antenna Hardware

25239 05
Z53.50 A5
25348 0
455-31 An
25912 05
Edueshl iy~ Codlliar
dhh-13 2
4550 35
45511 A5
45515 18
Misoellanaous Hardware
100-302 A5
2048 A5
250175 .06
250-305 .20
25257 05
25311 A6
253-39 i
552 5
255-23 Aq
2581 06
2681-34 A0
266142 75
432-85 A5
SHEET METAL PARTS
a4 .40
80-422 185
210-41 035
100-805 1.80
100734 1.20
203658 1.36
#04-888 i
100735 4,10
100-736 4.10
100-737 75
2045502 15
204-880 55
204-8M 80
204823 1.35
206400 A0
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DESCRIPTION

Contral nut
Control flat washer
Contred lockwashar
Controd solcdes lug

Artenng nut

Mylon shoulder wmsher
Mylon flat washer
Artenna bashing
Armanna salder g

14" bandspread bushing
318" tuning bushing
Gplit bushing
Barekswiteh collar

Tuning pulley
Airvle bracket
250 x 378" screw
B-32 x 916" stud
2-B6 et

E winghar

114" flat washer
132" metal spacer
B-32 ¥ 15/32" tapped spacer
Spring

Foot

Switch detent
speakar connecios

Cabinat top

Cabinst bottom
Bazal

Fromt panel

Framt subpanel

Rear pansd

Main support bracket
Right chassis and
Left chassis and
Bandsprasd dial drum
Bundspread brack s
Switch bracket
Capacitor bracket
Antenng bracket
awritchboard shiald

PART
M.

Sheet Metal Parts (cont'd.)

206-408
206410
205611

PRICE
Each

B0
1.30
85

DESCRIFTION

Spsakoar shiald
Hecaiver hoard shield
Borom shield

MISCELLANEOUS MECHANICAL PARTS

20055
21135
383
45761
461-62
453-2
453172
453188
45412
100-4532
462-140
462-159
A463-240
453-37
46340

i}
2,25
L6/t
Al
A4
25
85
1.90
BE
250
50
a5
i
a0
60

Spekar grille
Handle

Chial cord

36 toath nylon gear
48 toath nylon gear
Bandspread shalt
Tuning sheft
Bandewitch shaft
Flywhant

Capacitor pullay
Largs knob

Small knob

Lever knob
Bandspread dial pointer
Main dial poimter

MISCELLANEDOUS ELECTRICAL PARTS

B5:280
Ba-3
134-187
14242
34415
S4-16
3451
401-135
407135
41423

GENERAL

5-83
J00-262

390-253

2001112
464-53
4301
A490-23
BOO-7

5.B5

A0

i4.15
4.20

L5

R riTh

SO0
5.00
5.56
20,70

3
«£h

A5
336
16
.15
Bl

Large circuit board
Lire cord

Wire harness
Antenna

Black stranded wire
Red strandad wire
Braid

Spaaker

Mt

Battery

Fiber spacar

Bandspresd label - amateus
baneds

Bandiprend labal - shartwaveg
bands

Viarning sk

Plastic dial window
Alignment tool

Allen wrench

Hiathkit logs and chart Book
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GENERAL COVERAGE RECEIVER
MODEL GR-T8

MOTES
L. COMPONENT PART NUMBERS ARE IN THE FOLLDW NG BROLPS,
[=R1 ANTENNA SWITCH-BOARL
100-199 RF SWITCH-BOARD,
cll-298 MIXER SWITCH-BOARD.
J00-399 DEEILLATOR SWITCH-BOARID
400-40% RECEINYER CIRCUIT BOARMD
S0H- S0 CHASS1S

2. ALL BESISTORS ARE 1/Z WATT UNLESS MARKED OTHERWISE

). CAPACITOR VALUES LESS THAN I ARE IN pF. VALUES OF 1 AND ARGV
ARE IN PF UNLESS MARKED OTHERWISE

4 BANDSWITCH WAFERS ARE IM BAND A POSITION AS VIEWED FROM THE
KEHOE END OF THE SWITCH SHAEFT

5. NOLTAGE MEASUREMENTS ARE MADE WITH THE SWITCHES AND CONTROLS
IN THE FOLLOWING POSITIONS

RF GAIK - FULLY CLOCKEW | SE
METER ADJUST - 154 TURM CLOCKEWISE.
AM-CWIS5E CW 558 POSITION
ANL-0FF 2 AKL POSITION

BAND BAKD & POSITION
TUMING - ARY DFAL EOCATION

& C_ITHIS SYMBOL INDICATES A POSITIVE DT YOLTAGE MEASUREMENT
TAKEN WI1TH AN 17 MEGOHM INPUT YOLTMETER FREOWN THE POINT INDICATED
10 CHASS1S GROUND. VOLTAGES MAY WARY +20%

7 & THIS SYMBO0L |NDECATES AM RF WOLTAGE,

B '? THIS SYMEBOL I'MDICATES A CIRCUIT BOARD GROLND

3. — THI5 SYMBOL IHDICATES A CHASSIS GRAOUND

1a |:|1||:5 SYMBOL |WDICATES COMMECTING POINTS TO THE CIRCULT

HUARL,
&

H .'---Iz SYMBOL INDICATES A SWITCH-BOARD CONNECTOR PIN

12, = THIS SYMBOL INDICATES A CLOGKEW |SE ROTATION OF CONTROLS
A5 VIEWED FROM THE EROBE ENMD OF THE SHAET

13 FI:: THIS SYMEBOL IMDICATES A ROCKER SWITCH

14 !'Ill_:‘E. SYMEOL. MBI CATES THE GROUND SOMNECT IDNS MADRE AY THE
¥ M WITCH-BOARD GUIDES,

15 THE DOTS DN SOME SWITCH EOTORS INDICATES- A CONNECTION =EOM
THE CONETACT ON THE FRONT OF THE ROTOR TO A COMTACT OM THE
SEAR OF THE ROTOR.

I, T ITHIS SYME0OL INDICATES & OC YOLTAGE THAT VARIES DEPEND NG
ON BAND AND DIAL POINTER LOCATION

I'<j>|:-.li SYMEBOL IWDECATES K WOLTAGE IN BAND F oMLY

15, H SWITCH [N CW/558 POSITION
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