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INTRODUCTION

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

Six bands provide coverage from 190 kHz to 30 MHz, with
double conversion on the 18 to 30 MHz band. &n
AM-CW/S5E switch enables the operstor to select AM
{emplitude modulation), CW (eontinuous wavel, or 5SB
{single sideband) reception. The Receiver fioatures calibeated
bandspread for either the magor shortwave broadeast bands
o the amateur bands.

This compact, lightweight Receiver operates from an
internal rechargeable nickel-cadmium battery for portable
operation. The battery can be charged from a 120/240 VAC
or 12 to 16 VDC power source. The battery recharges when
the receiver i turned OFF and connected 1o one of these
POWES SOUMCES,

HEATHIXIT®

For night readings, two front panel lamps are included with
a springpreturn Light switch to conserve battery life,

Other festures include a collapsible carrying handle, built-in
BOO kHz crystal calibrator, operation from a built-in whip
antenna of external antenna, an sutomatic noise limites
circuit, 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 assembly 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 separate FET product
detector provides superior CW and SSB reception. A
translormeriess sudio output elrcuit, combined with the
solid-state circuits, minimizes current drain. The rugged
construction and convenient operation are sure to provide
vou with many hours of dependable use and relaxed
enjoyment.

Refer to the “Kit Bullders Guide" for additional
information an unpacking, parts identification, tools, wiring,
saldering, and step-by-step assembly procedures,
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INITIAL TESTS

MNOTE: A VYTVM or a VOM will be necessary t6 perform the
resigtance and voltage tests in this section of the Manual, A
VOM having an impedance lower than 20 kilhvolt should
nat b used for the tests,

RESISTANCE TEST

(%) Position all front panel switches and controls in the
following positions:

BANDSPREAD—fully counterclockwise.
AF GAIN-DFF (black knob],

RF GAIN—fully clockwise (silvar knob).
ACV-5TBY-=RCV position,

CAL—to position opposite CAL.

AM-CW /558 CW/SSE position,
AVC-MVC—MVL position.

ANL-OF F=0F Fposition,

BAMND—band A position.

MAIN TUNING —fully counterclockwise.

MEATIHETTE

[} Position the METER ADJUST control on recefver
circult board-rotate control fully clockwise and then
1/4 twrn counterclockwise when viewsd from the rear
of the Receiver, See Figure 4 [fold-out from Page 73).

Refer to Figure 1 (fold-out from Page 69) for the following
staps.

MOTE: The following tests are performed to ba sure that the
Kit has been wired properly and that no short circuits exist
in the supply circuits. |f the proper results are not obtained,
refer to the “In Case of Difficulty™ section of the Manual.

(1] Conmect the meter comman lead to the chassis and touch
the ohms lead to the 5-1/4" white hookup wire
extending from hole 12 in the receiver circuit board as
shown,

(0] Themeter should indicate spproximately 120 [L

/) Turn on the Receiver, There should be no change in the
metar indication. Then turn OF F the Aecener,

41 Disconnect theohms lead from the white wire,

1a9N1 ~Dlii1c o
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ER ADJUSTMENT AND NOISE TEST

afer 10 Figure 4 (fold-out from Page 73) for the following

WUTE: If you do not obtain the correct results in any of the
Mallowing tests, twen OFF the Recaiver and refer to the In & @
[l
&

[

{ﬁuﬂ' Difficulty section of the Manual,

1'1"-] Connect the speaker leads,

'_]I.]' Tum on the Recalver, Adjust the METER ADJUST /ﬂll \

contral with & small screwdriver so the meter needle is FOLARIZED PLUG
betwesn the 0 {zero) and the 1 (one) on the scale, You
shawild hear background noise. (You should also be able
o increase and decrease the noiss with the AF GAIMN
control.}

(5} Now increase the AF GAIN control untll the
background noise is louder than the average listening
level,

5} Touch the metal tip of a small screwdriver to the
indicated end of the resistor shown in the Figura, Then
place your finger against the metal shaft of the
srewdriver, The background noise should increase
slightly,

AUTDMOBILE
BATTERY

[4) Place the AM-CW/SSB switch in the AM position. The
background nokse should decreass in velume. |

[} Place the ANL-OFF switch in the ANL position. Thare
should be a further decrease in the background noise

valume. Fiﬂilf'l 3A
[} Press the LIGHT switch, Both pand lamps should light,
[*] Place the RCV-STBY switch in the STEY position, The
background noise should stop. Then turn the switch 1o
the RCV position,
|} Turn the Recsiver off,

- This complates the | nitial Tests section of the Manuai,
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ALIGNMENT

Refer to Figure 4 for the following steps.

MOTE: In the following step, be sure the dial pointer lire=
up properly on the dial so the Receiver will be properly
aligned. It may be necessary to adjust the position of the
pointer slightly.

{ | Rotate the MAIN TUNING control fully clockwisa.
The pointer should line up with the ends of the six
white lines at the right end of the dial. Crimp the dial
pointer tabs on the dial cord as shown in insel 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
left end of the dial. Check to make sure that this
alignment is correct or the Receiver's calibration will ba
incorrect.

HEATHRIT"

{ | Install the antenna in antenna bushing DD.

{

()

()

Make sure the spesker wires are connected 1o the
speaker.

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,

Temporarily secure the cabinet top with two 6w 1047
sheet metal screws at the location shown in inset
drawing #2 on Figure 4,

73
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Page 74

SCREWDRIVER

Figure 5A

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

[ } Paosition the Receiver on its side as shown,

CAUTIOM: In the following staps you will be instructed to
preset the trimmer capacitors so that the pointer will track
properly with the dial number, Be sure you do mot change
the settings of the coils unless instructed to do so in a step.
These coils are eccurately prealigned at the factory, If their
settings are changed without the use of proper instruments
and alignment procedure knowledge, the Receiver will tune
improperly.

{ } Turn all the trimmer capacitors fully clockwise until
they just start to tighten, Then turmn seach trimmer
counterclockwise the number of turns indicated in the
following chart.

This can be done quite accurataly by placing a length of tape
on & screswdriver as shown in Figure BA,

ANTEMNA OSCILLATOR
A
B
c 273 1/2 1-1/8
D 1 3/4 1-1/4
E 1/3 1/3 3/4
F 1-1/4 1/2 1-1/4

MOTE: The Receiver can be aligned with instruments or
without instruments. Instrument alignment will result in an
imncrease in accuracy and sensitivity. However, it reguires the
use of an RF generator that can deliver a modulated signal
from 190 kHz to 30 MHz, If a generator is aveilable, proceed
to “Alignment With Instrumeant” on Page 77. Otherwise
procead with “Alignment Without Instruments.”
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ALIGNMENT WITHOUT INSTRUMENTS

The alignment without instruments is accomplished by using
sagnals of known frequencies from radio stations. For best
results, use an external antenna, If an external antenna is not
alreacly available, refer to “Antenna Installation” on Page
&9,

In the following steps, only the trimmer capacitors will be
adjusted. The coils are presdjusted and should not be
changed. The ANT and RF trimmers will be adjusted for
peok (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
Ioudest signal from the speaker. The OSC trimmers will be
adjusted so that the recelved station appears at the proper
fraquency on the dial,

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

BAND A

Refer to Page B1 in this Manual and to Page 3 in the
“Heathkit Logs and Charts” book supplied with the Kit,
Select a weather information station in your area, or call &
local 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 frequency end of the band,

BANDS C THROUGH F

Thesa bands can be aligned by using broadcast stations
between 1.3 to 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: WWWV in
Boulder, Colorado, and WWWVH in Hawaii. These stations
transmit on the following frequencies; 2.5 MHz, B MHz, 10
MHz, 16 MH:z, 20 MHz, and 25 MHz. The transmitted
signals include a ticking sound (one-2scond time ticks), 440
Hz and 800 H:z audio tones, station Idenmtification in
Internation Morse Code, woica, or wvoice and Morse Code
time signals, These signals are wsually best received early in
the morning or late at night,

The other types of stations are a marine station,
radiotelephone, an amateur radio or CB station, If you or &
friend has & maring radictelaphone and know what the
transmitting 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,
It 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,

{ | Setthe controls and switches as follows:

BEANDSPREAD—Fully counterclockwisa,
AF GAIN-OFF.

RF GAIN—Fully clockwise,
RCV-STRBY—RCW,

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

AVC-MYC—ANVG,

ANL-OFF—OFF.

BAND—Band 8,

TUNING—Fully clockwise.

{ } Twmn the Receiver on and set the AF GAIN control to
the desired listening level,

MOTE: It is desirable to align band B first, because of the
greater number of stations to choose from. Align 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 & station with a known frequency near the high
frequency {right] end of the band. Check the dial to see if
the pointer B exactly on, above, or below the correct
transmitting frequency of the station. If the pointer is
axactly on the correct frequency, proceed to the antenna
trimmer adjustment, If the pointer is above the correct
frequency, proceed with step A, If the pointer s below the
correct frequency, proceed 1o step B,

MOTE: When turning an oscillator trimmer capacitor
counterclockwise, the station will move foward 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
steqps, wou will be instructed to turn the trimmer capacitors
counterclockwise or clockwise. Head each step and
understand it before performing the step.

A, |If the pointer is above the correct frequency, turn the

TUNING control counterclockwise until the pointer
indicates the correct transmitting freguency of the
station, Mow turn the oscillstor trimmer capacitor
slowdy in a8 counterclockwise direction until you can
hear the station again. Now proceed to the antenna
trimmer adjustment.

If the pointer is balow the correct frequency, turn the
TUNING control clockwise until the pointer indicates
the correct transmitting frequency of the station. Now
turm the oscillator trimmer capacitor slowly in a
clockwise direction until you can hear the station
again, Mow procesd 1o the antenna trimmer
adjustment.,

Tune in the station for & meximum miter reading.
Check to be sure the pointer s exactly over the
correct trangmitting frequency. If the pointer is not,
repeat this adjustment.

= e
NOTE: If you ere not satisfled with the alignment at this time, you can turn the oscillator trimmer
capacitor clockwise until it 15 snug. Then return to the start of the Alignment section and begin sgain.
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ANTENMNA

Adjust slowly for a8 maximum meter needle reading, When
the meter needle |5 approaching full-scale (toward 5}, turm
the RF GAIN control counterclockwize until a half scale

{ ) Adijust the 455 kHz mixer coil for a maximum meber
indication with the Receiver tuned to amy 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
band F. This should take no more than a full rotation
in either direction. If you do not obtain this peak
within one full rotation in either direction, you may

reading is abtained,

Adjust slowly for a maximum meter reading,

have the oscillstor set to an image frequency. Return
the oscillator trimmer capacitor until the same station
s received at a different oscillator trimmer 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: To perform the steps in this section, it is necessary
to have & signal gemerator thet is capable of delivering a
modulated signal within a frequency range of 190 kHz to 30
MHz.

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

[ } Set the controls end switches of the Receiver as
fesllonars:

BANDSPFREAD—Fully counterclockwisa.
AF GAIN-OFF.

RF GAIN—Fully clockwise.
RCV-STBY-RCY.

CAL=Ta position opposite CAL,
AM-CWISSBE—AM,

AVC-MVYC—-ANE,

ANL-OFF—0FF.

BAND—Band A,

TUMING—Fully clockwise,

{ |} Refer to the inset drawing in the Figure and connect
the generator to the EXTERNAL ANT terminals on
the rear panel of the Receiver,

{ | Be sure the whip antenna is fully collapsed.

[ } Turn on the signal generator and allow it to warm up,

MNOTE: Im all alignment steps, as the adjustments peak,
reduce the signal generator's output to the lowest possible
level 5o as not to averload the Receiver, A good output level
will result in & midscale reading on the signal strength meter.

Since the antenna [ANT), AF, mixer, and oscillator (OSG)
coils have been pretuned at the factory, omly a slight
adjustment should be required to peak them, Perform the
steps in the following Alignment Chart. Use the alignmant
tool furnished with the Kit to adjust the coils.
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Page T8

ALIGNMENT CHART

TUME SIGMNAL
GEMERATOR Tk

400 kHz

MOTE: It may be necessary
to use 3 high signal Gutput
from tha generator for steps
1,368 11,13, 16,18, 21,
and 26,

SET BAND
SWITCH Tk

SET RECEIVER
DAL To:

ADJUST FOR MAXIMLIM
METER READING

Bard & OS50 trimmer
wntil tone is head

400 kHz

A ANTEMNMA trimmar
A RF trimmer
455 kHz MIXER eodl

& D50 coil until tone
5 eizard

200 kHz

A ANTENMA, eoil
A RF coil

Repeat steps 1 throwgh
4 writil no further
improvement is noticed.

1.3 MHz

B QST trirmmer until
tarse 1% heard

B ANTENNA trimmer
B BF trimmer

B O5C coil wntil
tone is heard

B ANTENMA coll
B RF coil

Repeat steps G through 9
until ne further improvement
s mioticed.

3.0 MHz

G OSC trimmer until
Toe 15 heard

C ANTENMA trimmar
C KF trimmer
455 kHz Mixer coil

C OSC coil until
Lo 15 haard

CANTENNA coll
C RF coil
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Page M

TUNE SIGMNAL
GENERATOR TO:

15, | Fepeat stepd 11 throwgh 14
vt ng further improvement

EET RAMD

SWITCH To:

SET RECEIVER
DAL TD:

ADJUST FOR MAICENSLIN

METER READIMNG

i et s
16, | 7 MHz D 7 MHr D O5C trimmer until
tond i haard
17. 1 7 MMz ] T MMz O ANTENMNA trirmmer
0 BF trimines

8 Ledve the Aeceiver sot at 7 MHZ, Tune the sigral generator 1o 7.910 MHz and increose its output. A second signal

should be sudible; this s the Image frequency. The sigral should be down in megnitude when the circult is
correctly aligned, Tuna the signal penorator o B.00 MHz. I the slignment signal I haard at this frequency, the
owillstor & incomrectly st 456 KMz below the Ieeoming signal. 1 this should ooour, decresss the irimees
capecity by hurning the Band D Q5C trimmer counterclockwise until the seoond signal is heerd and pesked on the

matar.
18] 3.0 M-z o 3.0 MM D OSC codl wnril
1o iF eard
D ANTEMNNA coil
0.5 30 wH ; ;
J— 3 3] 3.0 Mz B AF
21.1 Repest stegm 16, 17, 19,
and 20 until no further
L improvemant is noticad.
2.1 18 MHEe E 18 by E O5C trimmar
wntil tone |8 heard
i A
2. ] 17 MMr E 17 M E ANTEMNMA trimmer

E AF trimmar

-

24§ Lewve the Racsver sl ot 17 MH2. Tune the wonal generator to 18,00 MM:, A soond slgnal shouibd be godible; thia

in the mege frequancy, The signal should ba down in magnitude whan the clrouit s correctly aligned. Tune the
sigral generator 1o 17.81 MHe, If the alignmeant signal i hesed ot this frespeency, the ocillater s incorrectiy ==t
455 kHr abowe the incoming signal. 1f this should occur, incrasss the rimmes capacity by turning the Band E DSC
irimemer clociness until the spoond sigral is heard and peakend on the meter.

25.] 8 MHz E 8 MHz E O5C caoll until
tone s hesrd
—-—
2.1 8 Mz E 8 MHz E ANTE.NNA cail
E BF ool
27. | Repeat wiegs 22, 23, 26, r
and 28 watil no furthes
improverment i notced,
=
28, ] 30 Mz F 3 MHr F OSC trimmer until

1o is haard
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Page BO

ADJUST FOR MAXIMUM
METER READING

SET RECEIVER
DIAL T,

TUNE SIGMNAL
GEMERATOR TO:

SET BAND
SWITCH TO:

F ANTENMA trimmer
F RF trimmaer
4034 MHz mixer ooll

WOTE; B you do not obtain this
peak within one full rotation in
gither direction, you may have the
gscillator  met  to an Image
freguancy. Retune the oscillator
trimmar capacitor for ancther fone
and then repesk the mixer coil,

F QSC coil until
tane is heard

F ANTEMNNA coil
F AF coil

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

This coempletes the Alignment With Instruments. Procesd to

thea BFO Alignreant.

BFO ALIGNMENT

Rafer to Figure & for the following steps.
[ 1 Aemowve the cabinet top from the chasas,
[ 1 Setthe controls and seitches 25 Pollows:

BANDSPREAD—fully counterchockwisa,
AF GAIN-DFF.

RF GalM=fully clockwise.
RCV-STBY—RCV.

CAL—to position opposite GAL.,
AM-CWISSE—aM,

AVC-MYC—ANVE,

AMLOFF—OFF.

BAND—to Band B pasition.

{ I Make sure the speaker is connected to the chassis,

{ 1 Turnon the Recaiver,

Tune in & broadeast station with the TUNING control
untll 8 maximum reading & Indicated on the meter,

Place the AM-CW/SSE saitch in the CWISSE position.
A loud tone or sgueal should be heard from the

speaker,

MOTE: Do not rotate the gheg more than ane turn in elther
direction when making the following alignment.

[

Insert the alignmant tool in the slug of BFO coil T401,
Sipwly rotate the alignment tool in one direction amnd
listen for & decrease in pitch and volume of the tone. If
the volume and pitch seem to increass, rotate the
alignment tood in the opposite direction. Sowly rotate
the alignment tool untll the tone stops or sounds ke
an intermittent growl (zero baat),
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Figure 6

[ } Tune through the zero beat signal with the TUNING | | Tuwrn off the Recelver.
PErn st

I} Place the AM-CW/SEB switch in the AM position. The  This completes the BFD Alignment. Procesd to the “BO0
growl should no fonger be heard, kHz Crystal Calibration Alignment™ on Page B2,
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Page 82

500 kHz CRYSTAL CALIBRATION ALIGNMENT

Refer to Figure T lor tha following steps.

{ | Setthe controls and switches as follows:

BAMOSPREAD —fully counterclockwise,

AF GAIN-OFF.

AF GAIN—fully clockwise,

RCV-STBY—RCV,

CAL=1o posithon opposite CAL,

AM-CW/SSE=AM.

AVCMVC=AVLC,

ANLOFF—AMNL,

BAND—to the sppropriats band to roceive WWW st 2.5,
b, 10, 15, 20, or 25 MHz.

1 hake sure the speaker s oonmected 0 the chasis.

[ 1 Turn on the Receiver,

I

{1

i)

This completes the

Tune to station WWY or WIWVH on 5, 10, 16, or 20
MHz.

Turn CAL switch to CAL.

Adjust the ceramic trimmer capacitor on the Recaiver
circuit board with & nonmetallic screvedriver for 8 “zero
beat™ in the Aeceiver. The period when no tooe
medudation is present allows sasier identification of the
zero beat. Zero beat ks the point at which a harmeonic
of 500 kHz corresponds to the frequency of the station
tunedd in on the Recelwer. As the rero beat is
approached, 8 tone that decrexses in frequency wndtil it
fimally stops will ba heard fram the Receiver. Set the
CAL switch to the position opposite CAL and then
back to CAL to be sure you have 8 true 2ero best_ Turn
OFF the Receiver,

“S00 kHz Crystal Calibration

Allgnment.,™

5.5 MHz TRAP COIL ALIGNMENT

Set the controls and switches & follows:

AMNTENNA—collapsed,

BAMNDSPRE AD—{fully counterchockwiss,
AF GAIN-OFF,

AF GAIN=fully clockwise.
RCV-STBY-—RCVY,

CAL—to position opposite CAL.
AM-CW/SSE-AM,

ANC-MVC=AVC.,

ANL-OFF—OFF.

BAND=D,

Make sure the speaker i connected,
Turn the Receiver on and tune sowly back-and-forth

batween 5 MHz and 8 MHz. If thore is 2 noted rise in
the meter indication arcund 5.6 MHz, procesd with the

following steps. If there i no noted rise, turn OFF the
Raeceivar and procesd to the “Final Amembly™ section
of the Manuald,

Hefor to the inset drawing on Figure 7 for the followling
steps,

[ ] Aemove the battam shiskd from the Receiver,

{1 Adjust the 5.5 MHz trap coll for & null on the meter.

{ § Tuwnoff the Receiver.

{ ¥ Replace the botbom shisld,

This completes the 55 MHz Trap Coil Alignmeant, Procesd
to the “Fimal Assembly"” section,
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5.5 MHr TEAP COIL
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INAL ASSEMBLY

o Pictorial 6-20 for tha following steps.

Corefully peol away the backing paper from the blue
and white kdentification lebal. Then press the labal
gt the chassis in the position shown. Be sura to refer
1o the numbers on the label in any communications
you have with the Heath Company about this kit

Cut sach of the two fiber spacers into three egual
strips, Roemowve the papsr backing from the strips snd
press the theee strips on sach end of the bedel as
ST

Inetall the bezel ower the front pened with teo 632 x
1/4" fiat haad serewa in the lower hales of the bezel.
Be careful not to scratch tho berel while completing
the following steps,

Position the cabinet top over the chassis as shown.
Then set the cabinet top on the chassis. install 6-32 «
HME" sorews through the cabinet 1op and Inte the top

holes of the bezel. Be sure the speaker wires are
oonnecied bo the spealar,

to Pictorial 621 for the following steps.
Position the Recerwer as shown,

Mount the cabinet top to the rear panel with #8 = 1/4"
sheet mote! scraws,

CHEATHEIT?

ManualsPlus.com

| | Posstion the cabinet botiom & shown in the Pietorial.

{ | Position tha Roceiver in the cobingt botfom and make
sure It i seated properly. Then mount the cabinet
bottom to the cabingt top with four 632 = 1/47
BT,

{ | Finish mourting the cabinel bottom with two 76 x
1/4" sheet metal screws into tha rear panel,

Detail 8-21A

{ | Refer to Detall 6-214 and mount & foat at sach cormer
on the bottom of the Receiver. Peel sway the
protective paper on esch foot and sick it into ploce a5
showr,

[ i Remove the paper becking from the Warning label,
Press the label onto the bottsm of the cobinet bottom,

This complates the assembly of your Genaeral Coverage
Recoiver, Proceed 1o the “Operstion’’ seetion of the Manual,
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PERATION

attempting to use the Receiver, carefully read the
and rear paned explanations to learm the functions of
af the eontials, switches, and connector.

e to Figure 8 (fold-out from Page 86) and the following
wtion for & description of control and switch

F GAIN—Turrs the Receiver on or OFF, Varies the
iness of the sound from the speaker or headphones by
Hling the smount of audio amplifier gain.

GAIN-Varies the loudness of the sound from the
o headphones by controlling the amount of RF
gain. NOTE: |t may be desirable 10 set this control
el full counterclockwise on strong 558 signals for best
ity. Mormally it will be set 81 or near its full clockwise

I-CW/5SB—Selects the following types of reception: AM
nplitude  modulation], S5B (single sideband] or CW
oL wWavE),

[i—Selects one of six frequency bands; &, B, C, D, E, or
MN TUNING—Tunes the Receiver 1o the desired station.

SPREAD—A fine tuning adjustment that s used in
junction with the Main Tuning to help seperate
signals on crowded frequemcy bands. This
rol is normally left i fully CCW position when not in
“mnce it affects the main dial calibration. To wse the
brsted BANDSPREAD, set the MAIN TUNING dial to

THREITY

ManualsPlus.com

FRONT AND REAR PANEL
CONTROLS AND SWITCHES

ongé of the frequencies shown on the right side of the
bandspread scale. Mow tune with the Bandspresd for
expanded frequency coverage. It will seldem be necessary 1o
use thiz control on Bands & and B.

AVC/MVC=Automatic Volume Comirol, The AVC gircuit
automatscally adjusts the voluma level 10 compensate for
changes in signal strength. It also reduces the effect of
“blasting"” when a strong signal is tuned in. Leave this switch
in the AVC position except when listening to wery wesk
stations and then the MVC position should be used, This will
allow manusl volume control of the RF stage. Distortion
will ocour, however, if 8 strong station is recaived when the
AF Galn control is fully clockwiss,

AMNLOFF-Automatic Noke Limiter, Limits static and
ignition noise when in the ANL position, Turn this switch to
AMNL only when noise limiter sction is desired. When a
strong signal is tumed in, wen the switch 10 OFF to provent
distortion.

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

TUNING METER—Provides meter indication for precise
signal tuning. AVC-MVC switch must be set to the AVC
position o allow this meter to be used, For maximum meter
deflection the AF GAIN must be in the full chockwise
position,

a7
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OPERATION

Before attempting to use the Receiver, carefully resd the
fromt amd rear panel explanstions 1o learn the functions of
aach of the controls, saitches, and connectors.

ManualsPlus.com

FRONT AND REAR PANEL
CONTROLS AND SWITCHES

Refer to Figure B {fold-out from Page BE) and the following
informiation for & description of contrel and switch
functions.

AF GAIN-Twns the Recelver on or OFF. Varies the
koudness of the sound from the speaker or headphones by
controdling the amount of audio amplifier gain,

RF GAIN=Voris the loudness of the sound from the
speaker or headphonss by controlling the amount of RF
amplifier gain, NOTE: 1t may be desirable 1o set this control
toward full counterclockwise on strong 558 signals for best
fidedity. Normally it will be st at or near its full clockwise
position.

AM-CW/S5B—Selects the following types of reception: AM
(emplitede modulstion), S5B [single sideband) or CW
ot brmeos wave).

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

MAIN TUNING—Tunes the Receiver 1o the desired station,

BANDSPREAD—A fine tuning adjustment that & used in
conjunction  with the Main Tuning t© help separste
ciose-together signals on crowded frequency bands, This
control is normally left in fully CCW position when not in
use, since it affects the main dial calibration, To use the
calibrated BANDSPREAD, set the MAIN TUNING disl 1o

HEATHEITY

one of the frequencies shown on the right side of tha
bandspread scale. Now tune with the Bandspread for
expanded frequency coverage. It will seddom be necessary to
use this control on Bands A and B,

AVC/MVC—Automatie Volume Control. The AVC cirouit
sutcmatically adjusts the volume level to compensate for
changes in signal strength. It abo reduces the effect of
“blasting” when a strong signal s tuned in, Leave this sedtch
in the AYC position except when listening 1o very weak
sations and then the MYV C position should ba wsed, This will
allow manus vwolume contrel of the RF stege. Distortion
will oecur, however, if a strong station is received when the
AF Gain control is fully clockwise.

ANL-OFF-#Automatic Moise Limiter, Limits static and
ignation noise when in the ANL position, Turn this switch 1o
ANL only when notse limiver sction s desired, When a
strong signal ks tuned in, turn the switch to OFF to prevent
distortion,

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

TUNING METER-Provides meter indication for precise
signal tuning. AVC-MVC switch must be sn 1o the AVC
position to allow this meter 1o be wed, For maximum mater
deflection the AF GAIN must be in the full clockwise

position,
B7
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CAL—The calibrate switch twrns on a 500 kHz crysisl
osciflator which provides calirate signals every 500 kHz
akang the dial,

LIGHT SWITCH—A spring return switch that turns on the
panel famps. Aewsns m off by spring action to coconssre
hattery power,

130 VAC Sockei—Provides for connecthon to 120 VAC
charging source for 240 VAC, depending on how the
Receiver is wirsd).

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

PHOME JACK—For headphones of external spoakor, The
speaker ks automatically disconnected when phone plug is
insertad.

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

AF GAIN-DOn [turn clockwise 1o o comfortable listening
Iesel],

AM-CW/SSE—AM.

BAND SWITCH—Desired band.

RF GAIMN—Full on (clockwise).

AML-OFF—0OFF funless ewcess mise is present],
AVC-MYC—ANC [unless copying 8 weak signal],

Tunn the signal to pesk the reading on the tuning rmeter,
then adjust AF GAIN control for desired output leval, If the
signal s extremely strong, twn the AF GAIN control
countorciockwise to reduce possible distortion.

TUNING SSB OR CW SIGNALS
The Receiver cortrols should be set as follows;

AF GAIN=On {turn clockwise to 8 comfortabla lstening
lerved ),

AM-CW/S58~CW/ISSH.

BAND SWITCH=Dosired band,

AF GAIN—Fully clockwise.

ANL-OFF—OFF {unbess axcessive nolsa is present),
AVC-MVC—AVC (unless copying a waeak signal),

Tume in & 558 signal. The signal will have & “guacking™
snd to it Tuning these signals will require practice due to
tha narrow bandwidth of the signals. Very slow tuning is
required, and the RF Gain may also have to be adjusted
whan listening to & strong station,

FIXED STATION RECEIVER

When wsing this Receiver with a tramsmitter, the muting
termingls on the rear of the chassis should be used. Thesa
terminals are in the B+ load to the audio preamplifier.

Using an external switch or a relay, the terminaks 1 and 2 of
the muting terminals should be open (disconnected) during
the tramsmit period and closed (connected) during the
receive poriod. The jumper wire used in normal operation
st be remowved for this type of operation.,

In using this Aecelver as the statlon receiver in closs
proximity 10 & transmitter, it is desirsble o shor the
External Antenna terminal to ground during transmit
conditions, Otherwise excessive signal to the"front end” of
the Receiver may couse failwre of the RF amplifier
Trandaglor .

You may mothee & slight bum when the Recelvar is turmed on
end the AC llne cord l& plugged in. This hum can be
aliminated by disconnecting the line cord,

BATTERY LIFE AND RECHARGING

The Receiver operstes from an  internal rechargeable
nickal-cadmium battery. The battery can be charged from
120 VaC, 240 VAC, or 12 to 15 VDC. Separate powwer
cords are supplied for AC or DC charging volteges and each
vord has a separate power socket on the rear panel. Only one
power cord should be connected at & time. Whan either
power cord = used, the battery i always being trickle
charged when the Recaiver is OFF, This keeps the battery
fully charge,

Battery fife can be extended if you use the dial lamp anly
when necossary, and then only briefly. To check for a weak
battmry, tune to @ radic station of moderate strength. Than,
while watching the TUNIMNG meter, press the LIGHT switch.
It the meter needla drops more than 1/8", the battery needs
recharging.

Depemnding on the charging voltags, the battery is ahways
being charged at 20 to 25 mA when the built-in wickle
charging circuit is connocted to 130 VAC, 240 VAC, or 12
to 16 VDC with the front panal switch OFF, At this charge
rate, a full battery charge will be maintsined if the Recaiver
b5 used an average of B hours daily 01 a normal listening level.
If the Receiver will not be used for 30 days or more,
disconnect the external power source.

The battery s dectrically divided in half for charging from
A When the AC power cord s plugged into & power outlat,
the AC voltage from the secondary of transformes TS0 is
applied through dinde D501 on one-half cycle to charge
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ong-lall of the battery. On the other half cycle, the voltags
is applied through diode D502 to charge the other half of
e battery.

The battery can also bo charged from 12 va 16 VDC. When
the DC power cord s connected fo a power sourca, the DG
voltage is applied through diode DB03, pliot lamp PL-503
and resistor RS03 to the battery, The diode protects the
battery from being discharged in cass the external DC
charging voltage |$ connected backwards, The pliot lamp
(esen through the enall hole in the rear panel) and resistor
function primarily a8 a DC charging current limiter, The
lamp may mot necessarily ba lit.

Charging From an AC Power Source

Plug the AC power cord intoa 120 VAC or 240 VAC power
outher depending how the Recelver was wired. The battery
will charge sutomatically as long as the power cord is
plugged in and the Recelver b wrned off. If the battery was
completely run down (approximately 9.0 valts), this process
tekes about 36 hours. If it was not completely run down,
approximately 1-1/2 hours of charging for each hour the
battery was used since the lest charge will restore the battery
to full charge. However the battery should be recharged
oocasionally for a period of 24 hours to insure that all the
cells of the battery reach full charge. The battery can be
trickle charged for several days without being harmed. A full
charpe can be sccomplithed only i the Recaleer ks turned
aff,

Charging From a DC Power Source

CAUTION: If the Recoiver is connected to o 12 to 16 VDG
POSITIVE GROUND power source, the Receiver chasis
must not touch the chassis or ground side of the power
$ource,

Connect the DC power cord to a 12 to 16 VDC power
~source. Whan the front panel switch s OFF the battery will
charge sutomatically at the given rate as long as the power
cord is connacted to the power source. Depending on the
type of power source; such 2% 3 storage battery, of & car of
boat generator; the charging voltage can vary from 12 VDG
to 16 VDC. W the battery wes completely run down
tapproximately 8.0 volts), this process takes from 30 hours
for a 13.5 VDC power source to 20 hours for a 16 VDC
power source. I it was not completely run down,
approstimataly 1-1/2 hours of charging for each hour the
battery was used since the last charge will restore the battery
to full charge. However, the battery should be fully
recharged oocasionally for approximately 24 hours 1o insure

—— R 3 . - —

that all the calls of the battery reach full charge, The battery
can be trickle charged for 30 days without being harmed.
The fromt paned switch must be OFF to sccomplish a full

charga in the above ghven times.

VOLTAGE CHARGING
RATE

12VDC 15 maA,

136 WVDC 25 mA

16 VDC 35 mA

ANTENNA INSTALLATION

An external antennes and a ground system are necessry for
good longwave reception on Band A and good shortwave
reception on Bands C, D, E, and F. The antenna will also
greatly improve reception on Bands B and C, the standard
broadcast bands.

Tha following information includes three types of antennas.
long-wdire, dipole, and inverted-V dipole. Resd the
information concerning each antenna and then follow thae
installation instructions for the one that best sits your
needs. The Heathkit Model GRA-72 SWL Receiving Antenna
would make an adequate long-wire, dipole, or inverted-V
Erlenra,

Antenna Types

Dipole=This is a directional antenna designed for shortwave
recaptiocn. The directional feature means thal signals are
received best when the antenna |8 turned broadside to the
trangmitting station (when the ends of the antenna do not
point wwward the transmitting station].

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

An antenna 100 feet long will give good reception from 3 to
15 megaheriz, with the best reception being near B
megahertz, Use the follwing formula 1T you want to
compute the length of an artenns that will have its best

reception at another frequency.

length (feet) = 468
frequency {megabertz)

The following material B needed for this antenna
installation:

Artenna — A length of bare wire, NOTE: The length of
wire should be slightly longer o allow for fastening to
tha insulators. The finished antenna length should be
eiacthy as per the formula.

Lead-in — RG-58AU or RG-174U codxial cable. The
length depends upon the height of your antenna and
the iocation of your Receiver,

Ground wire — Same type as antenng wire. The length
depends upon the distance between the Receiver and
the grounding surface,

lingulstors — Theee ceramic or glass, approximately
2172 long,

Grownd rod = One 8 or 8 foot length, 378" diameter.
MOTE: A ground rod (8 mot nesded if an alternate
ground, such # a cold wates pipe in your house & used.
Clamp — O for ground rod.

Lightning arrester — Onea for lead-in cabde.

MOTE: For dipole instaliation, refer to steps 1A through 12,

For invertod - W dipole, refer to stops 18 through 12.

14, Locate two supports that are fairly high from the
ground and 50 to 1 feet apart. Ome support could ba
your house and the other a pole. A dipole antenmsa can
b suspended between the two supports as shown in
Figure 8,

IMSULATDR INSHLATOR INSILATOR

SUPPORE suFroRt
LEAD-IN
(COAN AL CABLLT

Figure 9

18. Locate thwee suppons that are fairly high off the

ground. The center support should be 30 to 100 fot
from tha ground and both end supports over 10 fest
from the ground, Mote thet the sngle between the
center support end the antenns wires should be over 45
degrees, An inverted - V antenna can be suspended
between the throe supports as shown in Figure 10,

Cut the antenna wire n half. Fasten one end of one

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

INSULATGR

| HEULATOR I NSULATOR

GWER &3

VIR &%
oiGRILE

DEGRILS

JUFFRR SUFPORT —=

LEAB- N
ICOANLAL CARLLI

Figure 10

Fasten the rermaining two Insulators to the ends of the
antenng wire.

Prepare ong end of the lsad-in cable so that you will
hove o 3 canter lead ard a 3" shield lead.

Aefer to Figure 11 snd fasten the prapared end of the
catsle 10 the center insulator {for support). Thon sobder
the cenvier lead of the cable to the antenna wine on ong
side of the insulator. Solder the shield to the antenna
wire on the other side of the imulstor,

Use this step for inverted - W dipole only, Fasten the
irsulator just pregsared (o the center support,

Fasten an insulator 10 each end support.

Route the lsad-in wire into the howse ot your Receiver
cation,
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10, Drive the ground rod ints @he ground lsving about B
gticking up above the soll. Pick a convenient location &
close as possible 1o the Receiver, This will enable you
to keep the grownd wire that will be installed in the
following step, s short as poesibla,

S0LDER

ARTEMHA

ARTENHA P E WIEE

WERE
CENTER

LEAD
A FEW TURKS DF

WIRE T0O HaLD

CABLE TO IRSULATEOR 11. Attach a wire from EXTERMNAL ANTENNA terminal

Figure 11 G to the clamp on the ground rod.

8. Prepare the end of the lead-in and connect it to the

EXTERNAL ANTENNA terminals on the back of the

Receiver: Connect the center lead to the A terminal 12, Follow the instructions thet come with the Hghtning
and the shiekd lead to the G terminal, errester and fasten it to the lsad-in cable and ground.

RECEPTION GUIDE

ZOME
Local |Amateur)

FREQUENCY TIME
3.5 MHz

Morning, mening

6 MHz Evening Latin America and Europe
7T MHz Evening Europe
7 MHz Late afternoon,
Evening Europe
T MHz Morning United States {Amarteusr]
B MHz Morning Asia and Australia
@ MHz Afternoon Evrope and Africa
O MHz Evening Evrope and Latin America
11 MHz Morning Asia and Australia
11 MHz Evening Latin America
14 MHz Late morning,
afternoon United States, Foreign, (Amateur)
16 MHz Late mormning,
afternoan Europe and Morth America
15 MHz Evening Morth and Latin Amefica
17 MHz Afterncon Europe
17 MHz Al day United States
17 MHz Ewening South America
20 MHz Afternoon Europe
20 MHz Al day United States
20 MHz Ewening South America
27 MHz Al day Local (Citizen’s Band)
28 MHz Marming Europe
28 MHz Ewening Central America, United States
{Amateur), Asia

recaption conditions prevail in the spring and fall of the year, They are also subject 1o varying strmospheric conditions,
1 activities, and to soma extent, weathar conditions. In the winter, reception generally will be best on the lower
ency bands. |n summer, reception will ba better on higher frequency bands. In addition to the sbme information, you
| find the Heathkit Logs And Charts book, included with your Kit, helpful in locating stations. NOTE: Your Receiver will
recelve all of the stations inclided in the book. The book has been provided only &3 a reference.
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IN CASE OF DIFFICULTY

This section of the Manual is divided into two parts, The
first part, titled General Troubleshooting Information,
describes what to do about any difficulties that may ocour
right after the Receiver is assembled, The second part, &
Troubleshooting Chart, lists a number of possible difficulties

that could arise, and lists several possible causes.

Before starting any troubleshooting procedure, try to
narrow the prablem down to @ specific area by trylng the
warious functions of the Recaiver.

GENERAL TROUBLESHOOTING INFORMATION

The following paragraphs daal with the types of difficulties
that may show up right after & kit s assembled, These
difficulties are most likely to ba caused by aszembly errors
or faulty soldering. These checks will help you locate any
errar of this type that might have been made.

MNOTE: In an extrems case where you are unable 1o resalve a
difficulry, refer o the “Cugtomer Service™ information
imsidle the rear cover of the Manual, Your Warranty is
located insida the front cover,

1. Recheck the wiring. |t |s frequently helpful 1o have a
friend check your work, Someone who is not familiar
with the unit may notice something consistently
owverleoked by the builder,

2. About B0% of the kits that arg returned for repair do
not function propery due to poor connections and
srldering, Therefore, many troubles can be eliminated
by rehating all connections to make sure that they are
soldered & described in the soldering section of the Kit
Builders Gulde.

HEATHERITY

3. Check the values of the parts. Be sure that the proper
parts have been wired into each elreuit, s shown in the
pictorial disgrams end e called out in the wiring
instructions.

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

b,  Check for solder bridges batwesn circuit board foils,

G. I, alter careful checks, the trouble B still not located
and a voftmeter iz aveilabde, check the woltages in the
circwits of your General Coverage Receiver against
those shown on the Voltage Charts [Pages 103, 104,
and 106) and Schematic (fold-out from Page 1171,
WOTE: All voltage readings were taken with an 11
megohm input weltmeter, Voltages may vary as much
a8+ 20%.

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

93
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TROUBLESHOOTING CHART

Imitial resistance check Trimmers installed upside down,

dhvows shiort clrcuit. . Powar supgply B+ circuit shorted to grownd.,

3. Sabder bridge between foils on circuit board.
. Trimmer capacitors shorted to adjacent foils,

Receiver dead. . Sharting springs not removed from C101, 0201,
or 0401,

. Depd battery, reguires charging.

. Shorted B+ circuit,

. Mute jumper not connected,
RCW/STBY switch in STEY position.

Low sengitivity. , Loww battery voltage, requires charging.
Receiver misaligned,
3. Trimmer capacitors shorted to adjacent foils,
. Tramaistors OQ101, G201, G307, G401, andfor Q405
installed incorrect!y.

Sound distorted, . Low battary woltage.

. Received signal distorted.

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

Distortion o strong stations, 1. Ses “Sound distorted."
2, AVC switch in MVC position,
3, Too clese to station.

Moisy when tuning or dead at one 1. Tuning capacitor plates bent or dirty.
e on gl Bande,

Single-sideband signals sound 1. Signal not tuned in proparly.
low or high pitched. 2, Transforrmer Td0T not gligned properly.

A bow howl from the speaker 1. Flat beaid eonmected to tuning capacitor not flexible.
on strang stations, especially 2. Lead from bandspread capacitor o tuning capacitor too
on Bands E and F. leng,

Tuming meater inoperative, 1. AVC gwitch in MVC position.
2. Resistor R408 misadjusted,
3. Meter,

Dim panal lights, 1. Lowe battery waltage.
2. Resistor R504 wrong walue,
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SPECIFICATIONS

e e L Band A: 300 kHz to 400 kHz
Band B; 550 kHz to 1300 kHz

Band C: 1.3 MHz to 3.0 MHz

Bardd D: 3.0 MHz 10 7.5 MHz
Band E: 7.6 MHz to 18.0 MHz

Band F: 18.0 MHz 1o 30 MHz

N s e e oL T Indicates ralative signal strength
intermiediate Frequemcy .. ... .....0iinr e, Bamd A through E: 455 kHz
Band F: 456 kHz and 4034 kHz
el CW/SSE
Low High Low High
| End End End End
. — ST = T
e e e, TR iy Shertury toot Band A: 10w 3 pw 6 v 2wy
' Band B: | 1 2 7
Band C: | B | ] A4
Hand D 2 e | 2 e
Band E: 3 - i | 2
Band F; ) % 2 o
R T R .. S Band A 66 dB or more
Band B &0 dB or mare
Band C 48 dB or more
Band O 35 dB or more
Band E 26 dB or more
Band F J5 dB or more
e R e L S N e 741 kHz wide, 6 dB down
e T TRt e R 200 milllwatts
RO GO - e o o v e T s e 800 kHz

"Signal level for 10 dB signal-plus-noise to nolse ratio.

H AT EFHEITS
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Battery Chargea Flata . .....viivrsr s ¥iaasssaassispass The battery is always being charged at 20 to 26 ma when
the bullt-in trickle charging circuit B connected to an
external power source with the Receiver turned off, A full
battery charge will be maintained i the Receiver is
connected to an external power source and used &n SVerage
of B hours dally at a normal listening level,

VOLTAGE CHARGE RATE
1204240 VAC 22 ma
12 vDC 15 mA
135 VDG 25 méa
16 WDC 35 mA
Bt DRl R i S e e e e 2 65 mA st 50 mW audio output level,

40 mA at no sudeo output,
Whaen the Recelver iz not connected to an external power
source, battery life at full charge is approximately 8 hours
at a normal listening level.

P RN oo a8 e e e i s e Bandspread
AF Gain-Off
RF Gain
Panel light
RCV-STBY
CAL
AM-CW/S5B
AVCMYC
ANL-OFF
Bandewitch
Main Tumning

=TT o R A T Miuting
External Antenna
12 VDG Recaptacle
120 VAC Receptacle

Phone Jack
A O o i oy ot e T R R S T o e 10 Ibea.
Ovarall S8 . . 0o owvasns A S R B-1/4" high x 11-1/2" wida x 9" deep

The Heath Company reserves the rght to discontinue
products and to change specifications at any time without
imcurring any obligation to inconporate new features in
products previously sold,
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CIRCUIT DESCRIPTION

Refer to the Block Diagram {lold-out from Page 96| and 10
the Schematic Disgram {fold-out from Page 117 while
reading this description. The Bandswitch will be considersd
to b in Bamd & position,

RF AMPLIFIER

The RF signals received from the bullt-in whip antenna, or
exiernal aniennd, are coupled to the input tened clrcelt for
Band A&. Thizs tomed circuit consists of antenng coil L1,
trimmar capacitor C1, and the first section of tuning
capacitor CHOTA, The input signal i then coupled from a
tap an &0l L1 to gate 1 of field effect transistor 0101, Bias
widtage for 0107 ls obtained fram the AVC armplifier and 1z
applied o gate 2. Source resistor R 103 and RF Gain contral
AR50 provide the proper deain cusrent Tor normal operation
{with REDT fully clockwics). Tull'lll"-g the RF Gan control
changes the amount of current flowing, thereby varying the
gain. The amplified signal from Q107 iz fed 10 & 13p on RF
coll L1071, which aslang with trimmer capacitor G101 and
tuning capacitor CEOTA form the input tuned circuit of flrst
mixar stage 0301,

FIRST MIXER

Transistor Q207 s 8 dual-gate siilcon field effect transistor
(FETl. The mixer features excellant fresdom from cross
modubation or overloading and cscillator "pulling™ on strang
signals, The amplified signal from G101 is applied to gate 1
of Q2010 through copacitor C111. The local ascillator signal
from Q301 & applied 1o gate 2 of 02070, which is bissed by
resistors R203 and R204, Source resistor R205 establishes
the DC opsrating point. The incoming signel and the
ascillator signal are hetercdyned (mixed] in Q20T resulting
in the IF frequency and mixer products. On Bands &
through E, the output of G201 is fed 1o a tap on ooil L2071
which resonates with capacivor G301 1o provide a 466 kHz2
output sgnal, On Band F, the owiput from Q2071 |s fed 1o
coil L303Z, which resonates with capacitor CH02 10 provide a
4.034 MHz output signal.

HEATHRIT

SECOND MIXER/IF AMP

The autput from the first mixer, G307, is coupled through
cepacitor C206 to gate 1 of fiekd offect transistor 0401,
which operates agan |F amplifier on Bands & throwegh E and
3= 8 mixer |:-r-:|-'.'i-:ltng doutde comversion on Band F.
Qperating biss & provided on gate 2 by resistors RA01 and
R402, When the bandswitch s in Band F position, a 3.578
MHz injection signal from Conversion Oscillator Q411 s
applied to gate 2 of G401, This signal combings with the
4034 MHz signal from the first mixer, Q207 , and rsults in
an output signal of 455 kH: plus the miser product
frequencies, This output signal s coupled through capaciton
C410 to ceramic pessband filters FLAOT through FL404,
These filters shape the pesshand and  attenuais  all
frequencies, except the IF freguency of 486 kHz. This IF
signal is coupled to the base of the first IF Amplitier stags,
62 i

Bias for 0402 is obtained from a wvoltage divider network,
comsdsting of reslstors R415 and A418, Resistor R431
supplies an AVC {automatic wolume contral] valtage from
thi: AVC Smplifier, 0404, which corresponds o changss in
the incoming signal strength

IF amplifier stage 0402 also contains the cincuit for the
redative signal strength meter, The meter s connected
betenen the emitter of G402 and the meter zero adjust
control A408. Control R408 |8 connected 1o a positive DG
supply woltage, and it can be adjusted to give a zoro
indication on the meter. When the average level of the
incomlng RF signal incresses, the AVE voltage docreases,
causing the positive voltage st the base of transistor 0402 1
decraste, This causes the current Tlowing through 0402 to
dacrease and causes 8 cormreponding woltage drop across the
emitter resistor 417, This varying voltage i read on the
meter, which monitors AVC action and provides a visual
methed of indlcating relative signal strongth,

a7
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The amplified 1F signal from Q402 is coupled through
copacitor G415 to. the bese of second F - Amplifier 0403,
Base bias for 0003 is obtained by a voltage divider
consisting of resistors R419 and R421, Transistor 0403 &
stabilized by emitter reslstor R422 which is bypassed by
capacitor G416 1o ground, The amplified output of 0403 is
gpplied across the collector load resistor RADE and 5
coupled throwgh capacitor G418 to the following stages.

LOCAL OSCILLATOR

The bocal osciflater, G301, is o single-gate siticon fisld affect
transistor [FET], The oscilletar tuned circuit consists of coll
L30T, trimmer capacitor T3 and tuning capscitor CBOC,
Decillator injection voltage is coupled through capacitor
£308 to gate 2 of mixer G201, This Hartiay oscillator i
designed 1o operate 465 kHz higher in frequency than the
received radio signal on Bands A, B, C, and D, 466 kHz
lower in frequency on Band E; and 4,034 MHz higher on
Band F.

AVE AMPLIFIER

& portion of the smplified sional from trarsistor 0403 is
coupled throwgh capacitor C421 to the base of the AVC
|mtomatic volume contrad] Amplifier C404, This sgnal =
rectified by the base-emitter portion of Q404 snd & posative
woltage 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
signal stremgth, This sarying DC voltage is applied & bias 10
IF Ampdifier 0402, thareby controlling ¥ gasn,

& portion of the amplified signal from IF Amplifier 0403 s
also coupled through capacitor C418 o diodes D403 and
[M04, Thess two diodes form a voltage doubler circuit
which prowides AVC woltage for AF amplifier G101,
Resistors A423, A424, and R426 establish the correct

ManuaIsPIuiigom

forward biss polnt for gate 2 of fiedd effect tramistor Q101
under no - signal conditions, When o sgnal is reseived, the
bias changes from a positive voltage, through zero, to 2
negative voltage, This voltage waries, depending upon the
sipnal strength. Aetigtor AS06 and capacitor C511 farm en
BNC timming circuit,

DETECTORS

A portion of the cutput signal from IF amplifier 0403 is
applied to &AM detector D407 for AM operation, This output
signal is also applied through capacitor C429 to pate 1 of
product detector G406 for CW [continuous wave], or S58
{single sideband] recaption. 0405 i a dual-gate slicon fieid
effect transistor (FET) which exhibits escellent [sclation
between gate 1 and gate 2, aiminating BFD osaillator
“pulling” or overloading on very strong signals. Gate 2 of
transistor 405 is bisvsd by 8 voltage divider consisting of
resistors A433 and R434,

Injection wvolmge from BFO oscillstor 0410 is applied to
gate 2 of product detector Q405 when the front panel
switch is in the CW/SSE position, The IF signal and the BFO
signal are combined [mixed) in the wransistor, The resultant
putput i5 an audio signal that b developed across resistor
R441 and coupled through copacitor C433 fo the
AM-CW/SSE switch SWS03B,

BFO

Transietor Q410 is a Colpitts oscillator wihich (s extremaly
stable over wide ranges of temperature. Capacitors C425 and
C426 provide the proper fesdback for cscillation and form a
tuned circuit with TA01 to resonate ot 456 kHz, Resistors
A437 and R438 form & voltage divider and spply DC bissing
o the base of Q4710. Emitter resistor R436 provides
temperature stabilization for the transietor. |njection voltaos
is coupled to gate 2 of product detector 0405, through
capacitor C4724, The BFO & actusted by the AM-.CW/SSE
switch in the CW/SSE position, This switch applies DC
operating voltage to tha circuit throwgh RFC 403,


https://www.manualsplus.com/

Page 89

COMNVERSION OSCILLATOR

Transistor (411 and It assockaved circultry form the 3.578
MHz heterodyne oscillator, which is used to provide doulbde
canversion on Band F only, |njection woltage & coupled
throwgh capecitor CAOT 1o gate 2 of G401 which is operated
as a mixer on Band F only.

AMNL

The detected sudlo |4 eonnected from the AM-CW/SSE
switch to the AF Gain control AE05 by one of two paths,
depending upon the position of AMNL |sutomatic noise
limiter) switeh SW5S0DE, When the ANL switch s in the OFF
possthen, the sudlo signal s routed throwgh capecitor C436
to capaciior C438 which is connected to the AF Gain
control. When the AMNL switch s in the AML position, the
awfio signal is routed through the sutomatic noke limiter
circuitry instead of capacitor G438,

The detected audio signal i prevented from flowing theough
resistors R445 and RE46, Thess two resistors, along with
capacitor C438, form an audio filter that stops the awdic
signal, but allows a small DC voltage to pess through, This
small DC voltage biases the cathode of diode D402, The
audio signal then passes through resistor Rd444, diode DA02,
and capaciter C439 to AF GAIN control REDR, The dicde
clips the peaks of the sudio signal, thus limiting nokse spikes.

AUDIO AMPLIFIER

The aduio signal from AF Gain comtrol RB0S is coupled
through capacitor C441 to the base of audio preamplifier
transistor 0408, Resstors BddD and RA51 form a voltage
divider te provide the correct biss to 0406, DC operating
bigs ls obtalned from the RCW/STEY switch through resistor
R448, The sudio sutput from Q208 is doveloped across the
lagdl pesistor RA464 and direst eougled to the seeond awdio
o [ tranaletor 0407,

The outpui of 0407 is also direct cowpled to the awdio
output transistors Q408 and 0408, which operate as a
complamentary pair. Blas voltage for the output transistors
is obtained from resistors R45E and R456. Audio outpat is
cougsled frorm the emitier resistors R467 ard R458 through
capacitor CA46 1o the 16 ohm speaker or headphone jack, A
portion of the output i fed back to the emitter of
preamplifier Q406 throwgh resistor R453 and cepacitos
CA44 to aid stabilization and minimize distortion,

CRYSTAL CALIERATOR

Traristor 412, crystal Y1, and the sssociated circuitry
form & 500 kHz calibration oscillator which is switched on
by the front panel Cal switch, SWE0. This 500 kHz
oacillator provides accurate calibration markings every S00
kHz for dial calibration,

CHARGING CIRCUIT

The hattery is elecirically divided in half for charging from
AL, When the AC power cord is plugged into o powar outlet,
the AL voltage from the secondary of transformer TBO1 is
applied throwgh dicde D501 on one-hell cyele 1o charge
ona-half of the battery. On the other half oycle the voltage is
applied through diode D302 1o charge the other half of the
battery.

The battery can also be charged from 12 to 15 VD, When
the DC power cord is connected to a power source, the OC
wiltage B applied through dicde D603, pllot lamp PL-502,
and resistor R503 to the battery. The diode protects the
battery from being discharged in case the external DC
charging voltage is connected backwards, The pilot lamp and
redigtor functlon primasily a2 8 DC charging curtent limiter.
The larmp may not recessarily be li.
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RE03 PLSOGT RE02 BE501 C503

D03 D501 D502 THOY

S50-502 P5HIT cs508
C508

J501 R506 C502 WHIP
ANT,

SW506 SW503 SW507 RE01 RS07 C5N
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ANTENNA SWITCH-BOARD (#85-279-1)

Ly L2 Ea SW-14 j_;: :_*5 ;;5 €6 C5 ¢4 SW-18 ¢33 c2 cf

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

L1oz EW-1018 LTOS CToE SW-ro74 croz2
CrIo6 cCro4 c1o3 crof

Cios RIO4 Rro2 arazr crog

cCraz Rig3 Crro
MIXER SWITCH-BOARD (#85-279-12)
L2003 L3202 =W.207 L2t

c202|R203 cz207

R205 R206 R201 R2oz

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

LI0Z SW-3014 L305 ca0s SW-301C c302
Laor '\ua.&' R301 L304 L30& CI0E J‘ c304 c303 caor
N e : :

RIG2 C3os Q301 \ R303 C3rd (g § B camn czgs Caro
CIE SW-3018 CaoF C316 A304
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REPLACEMENT PARTS
PRICE LIST

Te order & replacement part, use the Pars Ovder Form

furnished with this kit. If a Parts Order Form B not

|

availabde, refer 1o “Replacement Parts” inside the rear coser

ol the Manual.

RECEIVER CIRCUIT BOARD

PART FRICE DESCRIPTION
Na. Ench

RESISTORS-CONTROL
1/2 Watt Resistors

1-103 A5 30
1-3 15 10053
14 | 330 52
148 i | 470 02
1-7 A6 GBO 51
18 A5 1000 £3
1-11 5 1500 &
1-44 s 2200 03
1-55 AB 2400 £1
1-14 8 3300 11
118 A6 5E00 13
1-73 A5 B 1)
1-20 A5 10 kL2
1-108 20 12 k£
1-21 A5 15k
1-23 AS 2T k1
1-24 A5 I3 ki1
1-25 15 47 kil
160 A6 68 kD
1-28 A5 100 k0
1-27 A6 150 kN
1-28 & | 220 kil
1-33 15 470 k5
2 Watt Rasistor-Control
3-7-2 Sl 114
10-241 1,00 10 kL2 contral
CAPACITORS
Miea
20130 20 12 pF
2077 25 24 pF

MEATHICIT®

PART PRICE
No. Each

Mics {cont'd.)
20102 .26
0-104 .25
20-164 45
20-1539 A0
20-106 A5
20-134 .80
Ceramic
AL | JAB
21-21 A8
21140 15
2147 b
21-143 230
21405 ]
MWy lar
2780 A
2781 0
Electrolytic
25123 A0
25115 L0
26-117 75
Trimmmesr
3135 1.40
TRANSISTORS.DIODES
A17-274 2.30
41711 )
417-11E AD
417-201 B0
G526 Al

DESCRIPTION

100 pF
130 pF
180 pF
330 pF
390 pF
Gal pF

8.8 pF
200 pF
001 wF
01 uE
J06 xF
1 uF

22 uF
AT uF

2 uF
10 uF
100 uF

850 pF

ADETE translstor
ZMIGHS transistor
ZNIIET wonsisior
KZTAAZY transkstor
1N191 dinde :

m

T
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION
o, Each Mo, Each
Tranststors-Diodes (cont'd.) fifiscaiianamis (cont'd.)
16 .10 Packaged transistor set A0-487 1.00 300 pH inductor
consisting of ! 52-118 i BFO il
417131 1.25 FN2430 transistor 52-119 1.15 Barwd F conversion oscillator
417122 1.36 FNI43T tramlstor coll
LA 21518 A6 Heat sink
MISCEL EQUS J44-50 BT White wara
ap4738 275 3570545 kHz crystal i ok
404-367 810 BOOKkkxorsel v s e {See Frent aver
404-398 B0 455 kHz eeramic filver

4547 1.00 2 mH RF choke for part number.|

ANTENNA SWITCH-BOARD

PART PRICE DESCRIPTION PART PRICE DESCRIPTION
o, Esach Mo, Each
1-45 15 220 11 1/2 watt resistor 40-B73 1.00 Coil
20140 A 150 pF 40-574 1.00 Caoil
3154 55 440 pF 40-B75 1.00 Coil
A0-870 1.06 il §3-510 .40 2-wafer band gwitch
40-871 1.00 Cail 43277 15 Ladder of connectors
40872 1.00 Lol 490-5 A5 Mut starter
85-278-1 200 Switch-Board

RF SWITCH-BOARD

PART PRICE DESCRIPTION PART PRICE DESCRIPTION
Mo, Each Ma, Eaih

1-1-12 5 100 £ 14 watt resistor 40-878 1.00 Call
1-32-12 16 100 kL 1/4 watt resistor 40-874 1.00 Coll
1-3 18 100 L3 172 watt resistor 40880 1.00 Cail
20-130 25 12 pF mica capacitar 40-281 1.00 Coil
20145 A 150 pF mica capasitor B63-5670 340 2-waler band switch
2186 .. .1 pfF cersenlc capacitor 417274 230 A06 T3 transistor
31-62 B0 8-60 pF mica trimmar capacitor 43277 A8 Ladder of connectors
40-876 1.05 Coil BE-278-2 2.20 Swich-Board

A0-877 1.00 Caoil



https://www.manualsplus.com/

FART PRICE
M, Each
1112 10
1-2-12 10
1-26-12 0
1-46-12 .10
1-3212 10
121 1]
20-149 25
20-111 26
J0-128 J0
21-143 15
PART PRICE
_Mo.  _Each
1-1-12 A0
1-18-12 A0
1-18 10
20-130 A5
20-102 A5

20-111 . 1

20128 46
20127 Al
A0-129 Sl
21-86 i L
31-56 A0

_— IS =——
'ﬂ H AT HHEITT
e i
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MIXER SWITCH-BOARD

DESCRIPTION

100 L2 1/4 watt resistar
1000 £ 1/4 watt resistor
BEO0 L1 14 watt resishor
22 KL 174 watt resistor
100 kL2174 warr rasistor
15 ki1 1/2 watt resistor
150 pF mica capacitor
230 pF mica capstitor
470 pF micea capacitor
06 pF ceramic capacitor

DESCRIPTION

PART PRICE

M. Each
2145 e
40-650 1.00
44388 1.00
40}-884 1.00
53-546 2.20
417-274 240
432-77 15

853719132 .20

J pF cermmic capacitor
Cail

Call

il

sifghe wirfier bandswtch
40673 transistor
Lagider of connectors
awitch-Board

OSCILLATOR SWITCH-BOARD

DESCRIFTION

100 £3 1/9 wait resistor
470 kLR 1/4 watt resistor
G600 £ 172 weatt resistor
12 pF mica capacitor
1D p-F mica cApacitor
230 pF mica capacitor
470 pF mica capaciior
1300 pF mica capacitor
2700 pF rmica capaitor
-1 pF ceramic capacitor
1.5-20 pF mica trimemar
CApacitor

PART PRICE
Mo, Each
31-54 s
3152 A0
A0-BE2 .66
A0-BR3 65
40-3:84 60
40-385 -1
401003 56
A40-887 56
&3-671 280
417-168 1.50
432-77 A0
B35-275-13 1,45

DESCRIPTION

440 pF mica trimmer capacitor
B-80 pF mica trimmer capacitor
Ciil

Ll

Coil

Cail

Coil

Coill

3-wafer bandswitch

MPF105 transistar

Ladder of connectors
Swnitch-Board
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CHASSIS
PART PRICE DESCRIPTION PART PRICE  DESCRIPTION
Mo, Each Na. Each
1/2 WATT RESISTORS-CONTROL Juck-Sockets-Plug {eont'd.}
d34-88 A6 Lamp socket
1103 A6 na 432-37 il Zerminal polarized socket
14 15 4711 432-20 120  Z-terminal polarized plusg
1.2 15 BE £
bt L Ve CONMECTORS- TERMINAL STRIPS
18 A8 1000
1.20 R[4 10 kil I
432102 a5 S-pin Switch-Board BCior
147 335 50 ki1 and 5 ki1 dual cantral s e Eﬁq e
with SPST switch 4316 A6 2 screw type torminal
CAPACITORS T
_ 43118 .16 2-4ug terminal strip
20-130 25 LE L itk 43140 A5 4dug terminal strip
20-102 25 100 gF: s ] 43162 A5 Jdug ministure terminal
21-M1 20 2001 pF 1.4 kY ceramic aitp
21143 .30 .05 uF eeramic
25123 L0 2 pF electrolytic HAR
2598 40 B0 uF alectrolytic W
25157 85 500 uF electrolytic % i
282 =1 1.8:pF chacolle 250166 06 440 x 1/B" setscrew
28-127 G.45 T18.7 uF varable 2504 J:ﬁ 440 x A/B" screw
2522 05 4-40 rut
DIODE-LAMPS 7549 05 Small lockwasher
57-65 30 Silicon diode #6 Hardvare 2
217 20 53 lamp 250-138 ey i
412-31 6 #2114D lamp =06 i . B-32 %1/ rh!ﬂ Soraw
26056 05 B2 x 1/4" screw
SWITCHES TRANSFORMER gt 'EE—, :_g;: *; ;E’,ﬁ:::“‘ el
B0-48 250-100 06 B-32 x BME" setscrew
B0-46 1:: gﬂt‘?:;:u mh: ith il 0 532 = 38" acres
' sk 25032 05 ©32 % 3/8" flat head sorew
B speing o w0162 05 §32 x 12" sorew
25 il P Tk iwtatme 2623 06 B32nut
GROMMETS-CLAMPS 263-22 e ke
73.4 15 B/16" rubber grommet 1';;’1 ﬁ_ E ﬁ d"““'! o
7327 15 172" plastic grommet 2581 il
{consisting of 2 pisoes]
* mlastic #8 Hardware
E;E;E ;: lllii:t B s g " 2B0-18 205 F32 » 018" sebicTmw
- 2l ol FE0-43 R B33 w 14" scetecTew
75022 10 B32 x T/16" sotscrew
JACK-SOCKETS-PLUG 260-137 06 B-32 % 3/8" screw
2624 A5 B33 it
4384 A A-terminal phone jack 2638 J05 #8 Hlat washer
4324 b AC power plug 2542 A5 #8 lockwasher
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Controd Hardwars

252-7 N5
263-10 LH 1
2545 M5
ZR310 J0iE

Antenna Hardwara

252-39 05
5350 A5
25348 0
455-31 Ad
259-12 5
Elushisgs-Collar
46513 ]
4550 a5
455-11 15
455-16 18
Mizcellannous Hardware
100-302 S5
204-9 5
250175 .06
250-305 .20
25251 05
25211 J05
253.30 JE
2552 i
255-73 Bl
2581 .05
261-34 0
266-147 J5
432-66 15
SHEET METAL PARTS
o421 .40
80-477 1.85
210-41 835
100-805 .90
100-734 1.20
203-550 136
204-889 0
100-735 4.10
100-736 4.10
100-737 i)
204597 . =
204890 55
20a4-891 80
204-023 1.25
206-400 Al

ManualsPlus.com

DESCRIPTION

Caniral nut
Contral fat washer
Caontrsl lockwashar
Controd solder lug

Arteénna mut

Mylon shoulder wmsher
MNyton flat washer
Antenna bashing
Antanna salder hug

1/4" bandspread bushing
28" tuning bushing
Split busshing
Barctswitch collar

Tuning pulley
Angle bracke

258 x 38" screw
6-33 = 816" stud
2-B8 nat

E washer

114" flat washer
F132" metal spacer
032 x 1532 tapped spacer
Sﬁ'lr'lg

Foor

Switch datent
Spenkar connecios

Cabinat top

Cabinst battom
Bazal

Front panel

Fromt subpaned

Rear pansl

Main support bracket
Right chassis and
Left chassis amd
Bandsprasd dial drum
Bandspread brack et
Switch bracket
Capacitor bracket
Anmtenne brackes
Switchboard shield

PART PRICE DESCRIPTION
Mo, Each
Sheet Metal Parts (cont'd,)
20G-40H JB0 Spemborr shiald
206410 1.30 Receiver board shield
205511 A5 Bottam shield

MISCELLANEOUS MECHANICAL PARTS

200.55 a0 Speaker grille
21135 2.25 Hardle

349-3 A6t Ddal cord

45151 A0 36 toath nylon gear
A451-62 A0 48 toath nylon gear
4532 25 Bandspread shalt
453172 85 Tuning shaft
453-188 1.90 Bandewitch shaft
454-12 EBR F lywhinal

100-452 2.60 Capacitar pullny
4G2-140 50 Large knot
462159 S5 Small knob
462240 90 Lever knob

453-32 30 Bandspread dial pointer
45310 B0 Main dial pointer

MISCELLANEOUS ELECTRICAL PARTS

B5-280 5.65 Large circuit board

H9-1 A0 Line cord

134-187 4,15 ‘Wire harness

14242 4.20 Antenna

34415 A5t Black stranded wire

344-16 A8t Aed strandad wire

3451 001 Brald

401-135 5.00 Speaker

407135 5.EE Mnter

418-23 29,70 Bansry

GENERAL

75-83 1 Fiber spacar

Jo-262 2B Bandsprosd label - armateus
bands

J90-F53 | Bandipread labal - shartwave
bands

301112 A8 Vearning lakssl

454-53 3.36 Prastic dial wind ow

L a5 Slignment tool

490-23 15 Allen wrench

BO0-7 B0 Heathkit fogs and chart book
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MOTES
Lo COMPOMENT PART NUMBERS ARE I8 THE FOLLOWING GROUPS,
[=-%9 ANTENNA SWITCH-EOARDL
100-199 EF SWITCH-BODARD,
2R-2a9 MIXER SWITCH-BOARD.
300-399 DSCILLATOR SWITCH-B0ARD
L0 -40% RECEIYER CIRGCUIT BOARD
S(HI- %99 CHASSIS

. ALL RESISTORS ARE 1/2 WATT UNLESS MARKED OTHERWISE

}. LAPARCITOR VALUES LESS THAN I ARE IM pF. VALUES OF I AND ARGYE
ARE TN PF UNLESS MARKED OTHERWISE

4 - BANDSWITCH WAFERS ARE I& BAND A PGSITION AS VIEWED FROM THE
ENCHE END OF THE SWITCH SHAFT

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

RF GAIR : FULLY CLOCEW ST
METER ADJUST 1/ TURM CLOCKW|SE.
AM-CHIS5E CWISSE POSITION
ANL-OFF 2 ANL POSITION

HAND BEAKD A POSITION
TUNING ] ARY DFAL EOCATION

{:JIH'-'.‘- SYMBOL INDICATES A FOSITIVE D YOLTAGE MEASUREMENT
TAREN WI1TH AN 11 MEGOHM INPUT ¥OLTMETER FREOM THE FOINT INDICATED
PO LRAESSIS GROUND. VOLTAGES MAY WARY 220%

o=

! 1& THIS SYMBOL INDRCATES AN RF YOLTAGE,
i ? THIS S¥MEB0L INDICATES A CIRCUIT BOARD GROLIND
9. = THIS SYMBOL INDICATES A CHASSIS GROUND

19 D]II'5 SYMBOL INEICATES CONNECTING POIMTS TO THE CARCUIT
BUOARLD,

| .'"l".- SYMEBEOL INDICATER A SWITCH-BOARD CONNECTOR PIN

12, *=THIS - SYMBOL INDICATES A CLOGEW ISE ROTATION OF CONTROLS
&S VIEWED FROM THE ENOB END OF THE SHAFT

13 E.‘:\I' THIZ SYMEBOL IWDECATES A ROCEER SWITCH

14 !'ll-_:‘S. EYMEDL INDICATES THE GROUMND COMNNECTIONS MAEDE BY THE
¥ Y WITCH-BOARD GUIDES,

15. THE DOTS ON SOME SWITLCH ROTORS INDIGCATES A CONNELTECN FRLUN
THE CONTACT ON THE FRONT OF THE ROTOR TO A CONTACT ON THE
=tAH OF THE RGIOR.

b, CITEIS SYME0L INDICATES N DG YOLTAGE THAT VAREES DEPENMD NG
ON BAND AMD DIAL POIMTER LOCATHON

17 <>I|'.I‘E- SYMEBOL INDECATES A YOLTAGE IN BAND F ONLY

18 = SWITCH IN CW/55%B POSITION
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