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SPECIFICATIONS

Frequency Coverage, . s esovescsscosses Band A: 180 kc to 420 ke,
: Band B: 550 ke to 1550 ke,
Band C: 2 mc to 5 mec,
Band D: 5 mc to 12.5 mc,
Band E: 12,5 mc to 30 me,

MEter- 5 2 &£ 8 5 88 P B8 RS TS FE TN IndicatesRelaﬁveSig'nalStrength.

LOW END HIGH END
Image Rejection, .. oc.sscesveeseseae s» Band A: 95 db or more 80 db or more,
Band B: 60 db or more 25 db or more,
Band C: 50 db or more 45 db or more,
Band D: 50 db or more 35 db or more,
Band E: 45 db or more 15 db or more,

Intermediate Frequency (IF)- s s & s s e sauas 1682 kc.

SEIECﬁVitYII 4 & ® 8 & 9 & % & 0 " B " B E " SNBSS 8 3.0kcmi!limumat6db.
7.5 kc maximum at 20 db,

AM SSB/CW
Sensitivity* (average). v covevssersvsances Band A 1.6 uv 0T uv
Band B 8 uv -
Band C 1 pv 0,4 uv
Band D 1,2 pv 0.5 uv
Band E 6 uv 4 uv

Tube Complement- G v e s SRS BB S PE LIS TR EE S BBHG, RF ampl]'.fier.
6EAS, oscillator and mixer,
2 -~ 6BA6, IF amplifier,
12ATi, BFO and product detector.
6HF8, audio preamplifier and power amplifier,

Diode Complement, . o v cessseecscsonnss 2 - AVC rectifier,
2 - AM detector,
2 - ANL (automatic noise limiter),
2 - Power supply rectifier,

Power RequiremEDtS. " EE E R E ] 120 VOlts’ 50/60 cps AC, 45 W‘&tts.

*Signal level for 10 db signal + noise ratio,
noise
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COHtI'OlS...--i--o--o-.-o----..-o..

ReaI'PaIIEICOI'lneCtOrS..-.oooooo-.o--.

Antenna Input Impedance, « c v e s svsesss e
AudiomtputInlpedance‘.'ll.i'......l.
Dimensions.........-..---..-.--...

Netweightsoosl.-l--ol-oll.llootll'

Bandspread,

AF Gain, with OFF-ON switch,

RF Gain,

ANT Trim,

Mode, with AM, USB and LSB positions,
Band, with A, B, C,D, and E positions,
Main Tuning,

AVC (automatic volume control),

ANL (automatic noise limiter),

OPR, with REC and STDBY positions,
Meter Adjust on rear panel,

ANT,

CW Key,

Phones or EXT Spkr,

30 Q to 75 Q.

8 q.

14-5/8" wide x 6-5/16" high x 10-15/18" deep,

18.6 lbs,

All prices are subject to change without notice,
The Heath Company reserves the right todiscon-
tinue instruments and to change specifications at

any time without incurring any obligations io
incorporate new features in instruments pre-
viously sold,

CIRCUIT DESCRIPTION

Refer to the Schematic (fold-out from Page 63)
and to the Block Diagram {fold-out from Page 48)
while reading the following description, Allcir-
cuits will be described with the Mode and Band
switches in their fully counterclockwise posi-
tions, as they are shown on the Schematic,

The RF signals received by the antenna are '

coupled to the primary winding of coil L1, The
secondary winding of coil L1 and Main Tuning
capacitor C1A select a station frequency. This
signal is coupled through capacitor C5 to the
control grid of RF amplifier tube V1,

The output signal from the plate of tube V1 is
tuned by capacitor C1B and ccil L&, .This signal
is then coupled through capacitor C13 to the
control grid of mixer tube V2,

Tube V2 has two sections: a mixer, V2A;and an
oscillator, V2B, The oscillator irequency is
determined by capacitor C1C and coil L11, The
signal from the oscillator is coupled through
capacitor C16 to the control grid of mixer tube
V2A. The incoming signal and the oscillator sig-
nal are heterodyned {mixed) in tube V2A, re-
sulting in an IF frequency,

The IF signal, along with the other unwanted sig-
nals are coupled from the plate of V2A to IF
transformer T1, This transformer selects only
the IF signal and couples it to the crystal
filter.

A half-lattice crystal filter is used in the sec-
ondary winding of transformer T1, This crystal
filter provides a narrow IF bandpass that
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suppresses unwanted adjacent signals and makes
the Receiver more selective,

The signal from the crystal filter is fed to the
control grid of the first IF amplifier tube V3,
The amplified signal from V3 is coupled through
capacitor C31 to the control grid of the second
IF amplifier tube, V4,

From the plate of tube V4 the IF signal is coupled
through ecapacitor C39 to the AM detector,
Crystal diodes CR3 and CR4 detect the audio
modulation from the IF signal,

AVC AND ANL CIRCUITS

With the AVC {automatic volume control) switch
turned on, some of the signal from the plate of
tube V4 is rectified by crystal diodes CR1 and
CR2, This DC voltage, which increases or de-
creases with the input signallevel, isfed back to
the control grid of tubes V1, V3, and V4, This
AVC voltage controls the amount of amplification
of these tubes, providing a more constant signal
level at the speaker,

With the ANL (automatic noise limiter) switch
turned on, dicdes CR5 and CR6 are connected
into the circuit, These diodes, which limit the
peaks of the AF signal, clip off the noise pulses
such as static and ignition noise, that are often
present on the signal,

PRODUCT DETECTOR AND BFO

The signal from the plate of second IF ampli-
fier tube V4 is coupled through capacitor C47

to the grid of product detector tube V5B, For
a USB signal, the Mode switch is placed in the
USB position, This turns on product dectector
stage V5B and BFO (beat frequency oscillator)
stage V5A. The BFO is tuned by coil L18 to the
carrier freguency necessary for proper SSB
{single sideband) or CW detection, For an LSB
signal the Mode switeh is placed in the LSB
position, The BFO is then tuned to a lower
frequency by capacitors C48 and C49,

Product detector tube V5B mixes the single
sideband or CW and BFO signals, The output
at the plate of V5B is an audio signal.

AUDIC CIRCUITS

The audio signal from the AM detector or
product detector is coupled through resistor
R53 and capacitor C51 to the control grid of
first audio amplifier tube VBA, V6A ampli-
fies the signal and then couples it through
capacitor C52 to the control grid of audio
output tube V6B, The signal is amplified by tube
V6B and then coupled through audio output
transformer T2 to the speaker or headphones,
Capacitor C56 provides high frequencyfeedback
for distortion cancellation, and stability,

POWER SUPPLY

The power supply is a full-wave rectifier, con-
sisting of diodes CRT and CR8, and power
transformer T3, The DC voltage is filtered by
resistors R49, R50, R51, and R52 and capac-
itors C57, C58, C59, C60, and C61,
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INITIAL TEST

If any difficulty is encountered in the following
steps, turn the Receiver off immediately and
refer to the In Case Of Difficulty section of the
manual,

Set the front panel controls to the following po-
sitions:

BANDSPREAD, , ., ...Adjusttothe SET position
on the Bandspread dial,
AFGAmII.I‘I.II'.'I.I....'I..OFF.
RF GAIN , . ..eevesess0s, full clockwise,
ANT TRIM , . 4 e eae s s+ oo+« full clockwise,
MODE |, . icetescscassnnsncsessasas AM,
BANDIIIl..lllll..l'....l..&l.B
MAIN TUNING, . . + « s e ss+0200.1000KC,
AVC . i v s ¢t 6 s sessenssassaseses ON,
ANL, . v v et sessssccssssesasss OFF,
OPRIO...lill'.l.ll'..'.l...REC.

( ) Plug the line cord into a 105-125 volt, 50/60
cps AC electrical outlet,

( )} Turn the Receiver on with the AF GAIN
control, Both pilot lamps should light and
the filaments of all six tubes should glow,

ALIGNMENT WITHOUT

Refer to Figure 2 (fold-out from Page 47),

The alignment of this Receiver without test
instruments is accomplished by using signals of
known frequencies from radio stations, For best
results, an external antenna should be used, If
an antenna is not already available, refer to
Antenna Installation on Page 51,

K a VTVM is available, it can be used in place
- of the tuning meter, Set the VTVM to read -10
to -15 volts DC, Connect the common test lead
to the chassis and the DC test lead to point X
on the IF-audio. circuit board, During alignment,
refer to the VTVM reading in place of the tun-
ing meter,

Allow the Receiver to warm up for at least
15 minutes before aligning to allow the tubes
and components to stabilize,

( ) Place apiece of tape on the long end of the
alignment tool, as shown in Figure 3, This

( ) Turn the AF GAIN control clockwise and
listen for background noise from the speaker,

( ) £ an external antenna is available, plug
~the lead-in from the antenna into the ANT
socket, Refer to Page 50 for plug wiring,
Numercus stations should be heard as the
MAIN TUNING knob is turned,

( ) Unplug the antenna lead-in,
{ ) Set the BAND switch to C.

( ) Make sure the AVC switch is ON and the
RF GAIN control is fully clockwise,

( ) Turn the METER ADJUST control {located
on the rear panel) with a screwdriver until
the tuning meter (located on the frontpanel)
reads zero,

This completes the Initial Test, If a vacuum
tube voltmeter and signal generator are avail-
able, proceed tothe Alignment With Instruments,
on Page 43, If these instruments are not avail-
able, refer to the section of the manual titied
Alignment Without Instruments,

INSTRUMENTS

alignment tocl will be used to adjust the
slugs inside the coils, Use the short end
of the tool, The tape will show how far a
slug has been turned,

Figure 3

Set the front panel controls as follows:

BANDSPREAD ., ..... .adjustfor a SET (0
position) indication on the Bandspread dial,
AF GAIN, ., ... . .90 .midposition {adjust
as necessary during alignment),
RF GAIN , , suusseeeesassasfull clockwise,
ANT TRIM ., .444 000004090 full clockwise,
MODEIlll..l'l'l...l...l...'AM'
BAND, , . 4 v ¢ st e ssscsssesassensB.
AVC L it e eeaasensssesrssaasON,
ANL.-....Il.'-i........l.I'.OFF-
OPRI-'I....II.‘.".I'.......REC'
External antenna plugged in,
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The coils that are adjusted in the following
steps have been preset at the factory. There-
fore, it should not be necessary to adjust them
more than 1/2 turn in either direction. Antenna
trap (#40-731) should not be adjusted,

In the following steps the IF amplifiers will be
adjusted for maximum gain,

{ ) Tune in any station that shows a reading of
1 or more on the tuning meter,

( )} Adjust coil L17 for a maximum meter read-
o ing' - .

( ) Adjust coil L16 for a maximum meter
reading,

( ) Turn the MAIN TUNING for a maximum
meter indication; then repeat the two pre-

ceding steps.

In the following steps, the oscillator coils of
bands A, B, C, D, and E will be adjusted so
the station being received is correctly indi-
cated on the dial, Also, the RF and antenna
coils are adjusted for maximum sensitivity,

( ) Turn the BAND switch to B and tune in a
local station of known frequency. Turn the
MAIN TUNING until the dial pointer points
to the correct frequency for this station.

( ) Adjust coil #40-652 to the left or right
until the correct station is heard,

{ } Tune in a station near 1000 kc, Adjust -

coil #40-647 for a maximum meter read-
ing,

( ) Turn the BAND switch to A, Most stations.

heard on this band are aeronautical or
marine navigational signals, A phone call
to a local airport will disclose whether
a beacon is working in the vicinity and what
its frequency is.

( ) Turn the MAIN TUNING until the dial
pointer points to the correct frequency
for this station,

( ) .Adjust coil #40-653 until this beacon station
- is heard at its correct dial setting,

( ») Tune in a station near 400 kc. Adjust coil
#40-657 for a maximum meter reading,

( ) ‘I‘une in a station near 250 ke, Adjust coil
#40-648 for a maximum meter reading,

NOTE: The United States Government operates
two radio stations that give standard time and
frequency signals: WWV in Washington DC, and
WWVH in Hawaii, These stations transmitonthe
following frequencies: 2,5 mc, 5 me, 10 me, 15
me, 20 me, and 25 me, The transm1tted mgnals.
mclude a ticking sound (one-second time ticks),
440 cps and 600 cps audio tones, station identi--
fication in international Morse Code or by voice,
and voice and Morse Code time signals,

I at all possible, WWV or WWVH signals
should be used to adjust the coils on bands
C, D, and E, f WWV and WWVH cannot be heard
make the following adjustments at some other
time of day or night when they can be heard,
when band conditions are more favorable,

( ) Turn the BAND switch to C and the MAIN
TUNING so the dial pointer is at § mec,

( ) Adjust coil #40-656 until the WWV or
WWVH signal is heard,

( ) Adjust coils #40-651 and- #40-660 for a
maximum meter reading,

{( ) Turn the BAND switch to D and the MAIN
TUNING so the dial pointer is at 10 me,

{ ) Adjust coil #40-655 slowly until the WWV or
WWVH signal is heard,

( ) Turn the MAIN TUNING so the dial pointer
is at 5 me, to see if the last step has
effected the adjustment at this location on
the dial, If WWV or WWVH is not heard,
readjust coil #40-655,

( ) Tune in a station near 12,5 mc, Adjust coils
#40-650 and #40-659 for a maximum meter
reading,
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{ )} Turn the BAND switch to E, and adjust the
MAIN TUNING so the dial pointer is at 15
mc, NOTE: I stations WWV or WWVH

- cannot be found near 15 me, tunetoa signal
on the Amateur Band (14,0 mc to 14.35 mc)
or on the Citizens Band (26,965 mc to
27.710 mc),

( ) Adjust coil #40-654 until the correct fre-
quency is heard,

( ) Tune in a station near 13 mc and adjust
coil #40-649 for a maximum meter read-

ing,
( ) Tune in a station near 18 mc and adjust

coil #40-658 for a maximum meter reading, .

BFO ADJUSTMENT
Set the Receiver front panel éoﬁtrols asfollows:

BANDSPREAD, ., . .. .adjust for a 5 indication
oh the Bandspread dial.
AF GAIN .. .. «s. » adjust as necessary during
alignment, '
RF GAIN, . 4« ¢« v « » « 0«00 full clockwise,
MODE.........-..l.'..l..-l.'.AM.
ANT TRIM, . . . . « « o« ... full clockwise,
BANDI'l-.l!.l"ll.lll.lll..l'lB.
MAIN TUNING, . ....adjustasnecessary during
alignment,
AVC..'.l..'l..l'll.lll...-I.llON.
ANL.I'IIl..l'....li‘.ll‘...l.. OFFI
OPR...ll.l......rl.l.lttl.l. RECI

( ) Tune in a strong station that will give a
meter reading above 3,

( ) Slowly adjust the Bandspread dial pointer
for a maximum meter reading, Then adjust
the RF Gain control for a meter reading of
3, NOTE: The meter needle will fluctuate
around 3 slightly because of the varying
amplitude of the voices or music being re-
ceived, :

( ) Now adjust the Bandspread dial pointer
towards SET until a meter reading of 2.5is
obtained,

( } Turn the MODE switch to USB. A contin-
uous tone should be heard, If it isnot heard,
adjust coil L18, This coil which is located
on the IF -audio circuit board should not have
to be adjusted more than one turn in either
direction before the tone is heard,

NOTE: In the following steps, coil L18 will be
adjusted for a zero beat, Zero beat can be de-
fined in the following way: As the coil is adjusted,
the tone you hear decreases from a high toa
gradually lower pitch, until no tone is heard at
all, This point where no tone is heard is called
the zero beat point, K you continue to adjust the
coil in the same direction, the tone will gradually
increase from a low to a high pitch again,

{ )} Adjust coil L18 as close as possible to the
zero beat point,

{ ) Turn the MODE switch to AM and adjust the
Bandspread dial pointer slowly towards 10
until a meter reading of 2.5 is obtained,
NOTE: As the Bandspread is adjusted to-
.wards 10 the meter response is proportion-
" al to the crystal filter response, During
these adjustments, the BFO is set, first on
one side of the crystalfilter response slope,
and then on the other side. When the Mode
switch is set in the LSBposition, capacitors
C48 and C49 are switched into the BFO
circuitry to move the BFO frequency to the
other side of the slope.

( ) Turn the MODE switch to LSB. A tone
should be heard,

{ ) Turn the threaded shaft of the 1-10 puf
trimmer capacitor until zero beat is reach-
ed,

This completes the alignment of the Receiver,
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ALIGNMENT WITH INSTRUMENTS

Set the front panel controls as follows:

BANDSPREAD, ., .... Adjust to the SET posi-
tion on the Bandspread dial.
AF GAIN, ,... . ...midposition (adjust as
necessary during alignment),
'RFGAIN--.-...---...f'lﬂlclOCkwise.
ANT TRIM , ., 4 4 o« s 000 full clockwise,
'MODE.--n----c.------.-'tonAM.
BAND'...I'I..G!..ll.ll.'l.l."B.
MANTUNETG...-..o---o-cQ.IWOkc.
Avc..l.l‘....C.ll.ll.l.l...ON.
ANL..I..il.....ll..l'...’ll. OFF.
OPR..I.I..-.......-.......REC.

Allow the Receiver to warm up for at least

15 minutes before  beginning the alignment,

This will allow the tubes and components to
stabilize,

( ) Set the VTVM to read -DC volts on the
15 volt scale,

( ) Connect the common test lead of the VTVM
to the chassis and the DC test lead to point
X on the IF.-audio circuit board,

( )} Connect the common lead of the signal
generator to the Receiver chassis and con-
nect the output lead to the ANT socket,

( ) Set the signal generator for a 1682 kc un-
modulated signal,

( } Adjust the signal generator for a -2 volt
reading on the VTVM,

During alignment, reduce the signal generator
output as the VIVM reading becomes higher,
keeping near the -2 volt reading,

The coils that are adjusted in the following steps
have been preset at the factory, Therefore, it
should not be necessary to adjust them more
than 1/2 turn in either direction, Antenna
trap (#40-731) should not be adjusted, '

( ) Place a piece of tape on the long end of the
~alignment fool, as shown in Figure 3, Use
the short end of the tool for the following
adjustments, The tape will indicate how far
each slug is turned,

Proceed with the alignment using the Alignment
Chart,
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9

10|

11
12

13
14

15

16
*17

ALIGNMENT CHART

RECEIVER
SIGNAL Adjust for max- ADJUST FOR
GENERATOR MAIN imum VTVM MAXIMUM
FREQUENCY BAND TUNING reading. _ SIGNAL
ANTENNA AND OSCILLATOR
RF COILS COILS
NOTE: The
oscillator coils
will be adjusted
1682 ke B 1000 kc L 18 so the station
' ' * being received
1682 ke 1000 kc L 17 is correctly
indicated on
Repeat steps 1 and 2. the dial.
NOTE: For steps 4 througﬁ 17, set the
signal generator for a 400 or 1000 cps
AM signal,
400 kc A 400 kc 40-653
400 ke A 400 ke 40-6517
250 kc A 250 ke 40-648
1000 kc B 1000 ke 40-652
1000 ke B 1060 ke 40-647
5 mc C 5 mce 40-656
5 mc C 5 me 40-651
5 me C 5 mc 40-660
12.5 me D 12.5 me 40-655
12.5 me D 12.5me|  40-650 |
12.5 mc D 12.5 me 40-659
- 13 mc E 13 mc 40-654
13 mc E 13 mc 40-649
13 me E i3 me 40-658

*For step 17, set the ANT TRIM knob to the
11 o'clock position,
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BFO ADJUSTMENT

Set the Receiver front panel controls ag follows:
BANDSPREAD, ,.. .. adjust for a § indication
on the Bandspread dial,
AFGAIN, ... ...+ » » adjust as necessary dur-
ing alignment,
RF GAm. [ ] a » L I ] --c..-fUIICIOCkwme
ANT TRIM, , . o « « « » « s s « « full clockwise,
MODEI..-l.l.l.....ll..C.....AMC
BAND....ll.l...l.l.ll.....llcﬂ
MAINTUWGOOOI‘..ll.l..l...4l5MC-
Avc 'l.l...l.l.....l'...l.l'oN-
ANL.."'.l'..'.'.....'...-IDIOFF-
OPR ,

t........i...llll.l....RECI

( ) Connect the common lead of the signal
generator to the Receiver chassis and con-
~nect the output lead to the ANT socket,

( ) Set the signal generator to 4.5 MC and the
modulation to 400 or 1000 cps.,

{ ) Carefully adjust the Receiver MAIN TUN-
ING for 2 maximum meter reading,

( ) Set the'.signal generator output for a reading
between 3

( )} Turn the signal generator modulation off,

( ) Adjust the Bandspread dial pointer for a

maximum meter reading,

{ ) Reduce the signal generator output or the
RF GAIN control for a meter reading of 3,

-

) Adjust the Bandspread dial pointer towards
SET until a meter reading of 2.5 is obtained,

and 4 on the tuning meter, .

( )} Turn the MODE switch to USB, A continu-
ous tone should be heard, If it is not heard,
adjust coil L18 located on the IF-audio cir-
cuit board, This coil should not have to be
adjusted more than one turn in either di-
rection before the tone is heard,

NOTE: In the following steps, coil L18 will be
adjusted for a zero beat, Zero beat can be
defined in the following way: As the coil is ad-
justed, the tone you hear decreases from a
high to a gradually lower pitch, until no tone is
heard at all, This point where notone is heard is
called the zero beat point, If you continue to ad-
just the coil in the same direction, the tone will
gradually increase from a low to a high pitch

again,

( ) Adjust coil L18 as close as possible to the
zero beat point,

( } Turn the MODE switch to AM and adjust
the Bandspread dial pointer slowly towards
10 until a meter reading of 2.5 is obtained,
NOTE: As the Bandspread is adjusted to-
wards 10, the meter response is propor-
ticnal to the crystal filter response, During
these adjustments, the BFO is set, first on

. one side of the crystalfilter response slope,
and then on the other side, When the Mode
switch is set in the LSBposition, capacitors
C48 and C49 are switched into the BFOcir-
cuitry to move the BFO frequency to the
other side of the slope,

( )} Turn the MODE switchto LSB, . A tone should
be heard,

( ) Turn the threaded shaft of the 1-10 puf
trimmer capacitor until zerobeat is reached,

( ) Remove the Signal Generator leads from the
Receiver, -

This completes the alignment of the Receiver.
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NOTE: A check will now be made on each band
to see if the metal bottom plate has caused the
inductance of the oscillator coils to change, This
change could cause a station to indicate to the
left or right of its correct number on the dial,

Set the front panel controls as follows:

BANDSPREAD, ....adjustforaSET (0 position)
indication on the Bandspread dial,
AFGAIN-. a-c.-l-.----c.midpmition-
RF GAIN, . o ¢ v e s s 0040000 full clockwise,
ANT TRIM, . . ¢ e eaosseq. full clockwise,
MODE-.l,l.l....!..l.‘l..'.AM.
AVC.-. o-.--o.---i--c--o-.'-o-ON-
ANLIl..ll..l'..--.l!I..l...IOFF'

OPR"..........l-.-.I..'...IREC-'

External antenna plugged in,

In any of the following groups of steps, if the
MAIN TUNING dial pointer points to the correct
frequency when a station is tumed in, no adjust-
ment is necessary for this Band, However, if the
dial pointer does not indicate the correct fre-
quency, perform the coil adjustment under the
heading for that Band, Refer to Pictorial 22 for
the oscillator coil identification,

2
[\ (Qe—¥40-856
#4D-655
@ g-.—_un-au ©®
!
(O #40-653
(Q—#40-652

SIS =)=

PICTORIAL 22

BAND A

{ ) Turn the BAND switch to A. Most stations
heard on this band are aeronautical or
marine navigational signals, A phone call
to a local airport will diclose whether a
beacon is working in the vicinity, and its
frequency,

( ) Turn the MAIN TUNING until the dial
pointer points to the correct frequency for
this station. ’

( ) Adjust coil #40-653 until this beacon station
is heard at its correct dial setting,

BAND B

( ) Turn the BAND switch to B and tune ina

local station of known frequency. Turn the
MAIN TUNING until the dial pointer points
to the correct frequency for this station,

{ ) Adjust coil #40-652 to the left or right
until the correct station is heard.

BAND C

( ) Turn the BAND switch to C and the MAIN
TUNING so the dial pointer is at 5 mc,

{ )} Adjust coil #40-656 until the WWV or
WWVH signal is heard,

BAND E

( )} Turn the BAND switch to E, and adjust the
MAIN TUNING so the dial pointer is at 15
me, NOTE: I stations WWV or WWVH
cannot be found near 15 mc, tunetoa signal
of known frequency on the Amateur Band
(14,0 me to 14,35 mc) or on the Citizens
Band (26.965 mc to 27,710 mc).

( ) Adjust coil #40-654 until the correct fre-
quency is heard,

BAND D

{ ) Turn the BAND switch to D and the MAIN
TUNING so the dial pointer is at 10 me,

( ) Adjust coil #40-655 until the WWV or WWVH
signal is heard, S
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( ) Turn the MAIN TUNING so the dial pointer
is at 5 mc on Band D, If station WWV or
WWYVH isheardat 5 mc disregardthe follow-
ing steps. However, if the station is not
heard, proceed with the following steps,

( ) Turn the MAIN TUNING slightly to the left
or right of the 5 mc mark until the station

is heard, Now turn the MAIN TUNING so
the dial pointer is between this point and
the 5 mec mark,

( ) Adjust coil #40-655 until the WWV or WWVH
gignal is heard, This will split up any error
between the 5 mc and 10 me dial markings,

OPERATION

Before attempting to use the Receiver, carefully
read the front and rear panel explanations to
learn the functions of each of the controls,
switches, and connectors,

FRONT PANEL

.AF Gain - Turns the Receiver on or off, Varies

the loudness of the sound from the speaker
or headphones by controlling the amount of
- audio amplifier gain,

RF Gain - Varies the loudness of the sound
from the speaker or headphones by controlling
the amount of RF amplifier gain, NOTE: It
may be desirable to set this control toward full
counterclockwise on strong LSB and USB sig-
nals for best fidelity,

Mode - Selects the following types of reception:
AM (amplitude modulation), USB (upper side
band), LSB (lower side band), CW (continuous
wave} can be heard in either the LSB or USB
position,

Band - Selects one of five frequency bands:
A,B,C,D,orE,

Ant Trim - Provides a means of peaking the
antenna circuit to the signal being received,

Main Tuning Tunes the Receiver to the

desired station,

Bandspread -~ A fine tuning adjustment that is
used in conjunction with the Main Tuning tohelp
separate close-together signals oncrowdedfre-
quency bands, This control is normally left in
the SET position, when not in use, since it
affects the main dial calibration, It will seldom
be necessary to use this control on Bands A and
B.

AVC - Automatic Volume Control, The AVC
circuit automatically adjusts the volume level to
compensate for changes in signal sirength, It
also reduces the effect of "blasting™ when a

* strong signal is tuned in, Leave this switch in

the ON position except when listening to very
weak stations on Bands C, D, and E,

ANL - Automatic Noise Limiter, Limits static
and ignition noise when in the ON position, Turn
this switch to ON only when noise limiter action

is desired, When a strong signal is tuned in,

turn the switch to OFF to prevent distortion,

Opr - This switch has two positions; REC (re-
ceiver) and STBY (standby). For normal Re-
ceiver operation, use the REC position. To
keep the Receiver warmed up and reatly for in-
stant use, switch to the STBY position,

Tuning Meter - Provides meter indication
for precise signal tuning, AVC switch must
be set to the ON position to allow this meter
to be used, For maximum meter deflection
the RF GAIN must be in the full clockwise
position,
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Meter Adj - For zeroing the tuning meter,
Strength meter,

CW Key - Used for code practice only, Remove
the jumper wire and connect the leads from your
CW key to the terminal strip, Replace the j Jumper
wire to restore Receiver operation.

Phones or Ext Spkr - For using an external
speaker or headphones, A phone plug isprovided
for use with your speaker or headphone leads
(see Figure 4).

@PREP&RE THE END OF THE CABLE A5 SHOWN,

THE OTHER END OF THE CABLE GOES TO
THE EXTREME EXTERNAL SPEAKER,

@SOLDER THE SHIELD LEAD AND THE CENTER LEAD TO THE
PHONE JACK. THEN PINCH THE
CLAMPS AROUND THE CABLE.

)]

_ SOLDER

Figure 4

Ant - For connecting the external antenna that is
necessary for operation on Bands A, C, Dand E
and better reception on Band B, A phono plug is
provided for connecting to the antenna lead-in,

AM OPERATION

With the MODE switch inthe AM position, stations
on Bands A, B, C, D, or E can be tuned in with
the Main Tuning dial, All other controls should be
- set as described in the Operation under ¥Front
Panel,

USB-LSB-CW OPERATION

USB (upper sideband) and LSB {lower sideband)
signals are normally found at the following lo-
cations in the amateur radio bands,

USB signals are found on Band E at the following
positions on the Main Tuning dial: 20 meters
(14 mc to 14,35 me), 15 meters (21 mc to 21,45
mc), 10 meters (28 me to 29,7 mc).

LSB signals are found on Bands C and D at the
following positions on the Main Tuning dial:
BAND C 80 meters (3.5 mc to 4 me¢), BAND D
40 meters (7 me to 7.3 me),

H the BANDSPREAD control is used when tuned
to a USB or LSB signal, the pitch of the tone
that is heard will vary as follows:

LSB: As the Bandspread dial pointer moves
toward the 10 position, the pitch of the tone
will gradually get Iower,

USB: As the Bandspread dial pointer moves
toward the 10 position, the pitch of the tone
will gradually get higher,

CW (continuous wave) can be received in either
the USB or LSB position,

'CW-KEY OPERATION

( ) Turn the MODE switch to AM,

( )} Remove the bare wire from between the
screws of the terminal strip on the rear
panel,

{ )} Connect a CW key to the terminal strip as
shown in Figure 5, Press the key down and
tune in a weak AM station,

Figure 5 .
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( ) Turn the MODE switch to USB or LSB.

( ) Turn the BANDSPREAD control slightly
until the desired tone is heard (usually

about an 800 cps tone). This tone can now
be keyed for CW practice, Remember to
replace the bare wire for normal Re-
ceiver operation,

ANTENNA INSTALLATION

An external antenna and a ground system are
necessary for good long-wave receptionon Band
A and good short-wave reception on Bands C,
D, and E, The antenna will also greatly improve
reception on Band B, the standardbroadeast band,

The following information includes three types of
antennas: long-wire, dipole, and inverted-V
dipole, Read the information concerning each
antenna and then follow the installation instruc-
tions for the one that best suits your needs,

'ANTENNA TYPES

Long-Wire - This antenna will provide goodre-
ception on the long-wave and standard broadcast
bands, and fair reception on the short-wave
bands,

Dipole - This is a directional antenna designed

_for short-wave reception, The directional fea-

ture means that signals are received best when
the antenna is turned broadside to the trans-
mitting station (when the ends of the antenna do

not point toward the transmitting station).

Inverted-V Dipole - This is a non-directional
antenna designed for short-wave reception, The
non-directional feature means that this antenna
will receive signals equally well from all direc-
tions, Therefore, it is often possible to receive
more stations with this antenna than you would
with the straight dipole antenna,

LONG-WIRE INSTALLATION

To install this type of antenna, refer to the
Instruction Sheet (#597-178) and locate the
antenna parts listed in the Parts List, Then
proceed with the instructions,
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DIPOLE OR INVERTED-V DIPOLE
INSTALLATION

An antenna 100 feet long will give good recep-
tion from 3 to 15 megacycles, with the best
reception being near 5 megacycles, Use the
following formula if you want to compute the
length of an antenna that will have its best
reception at another frequency, :

468
ngth 1) =
le (feet) frequency (megacycles)

The following material is needed for this
antenna installation:

Antenna - 50 to 100 feet of bare wire,

Lead-in - RG-58AU or RG-1T74U coaxial
cable, The length depends upon the height
of your antenna and the location of your
Receiver, ’

Ground wire - Same type as antenna wire,
The length depends upon the distance be-
tween the Receiver and the grounding sur-
face, '

Insulators - Three, ceramic or glass, 2-1/2"
long, :

Ground rod - One 6 or 8 foot length, 3/8"
diameter, An alternate ground method is
to connect the ground wire to the cold
water pipe in your house,

Clamp - One for ground rod,
Lightning arrester - One for lead-in cable,

NOTE: For Dipole Installation, refertostepslA
through 12, :

For Inverted-V Dipole, refer to steps 1B
through 12, '

1A, Locate two supports that are fairly high
from the ground and 50 to 100 feet apart,
One support could be your house and the
other a tree, Refer to Figure 6,

. INSULATOR INSULATOR INSULATOR
SUPPORT SUPPORT
LEAD-IN
ICOAXIAL CABLE]

Flguré 6

1B,

Locate the supports that are fairly high
off the ground, The center support should be

- 20 to 100 feet from the ground and both end

supports over 10 feet from the ground, Note
that the angle between the center support
and the antenna wires should be over 45
degrees, Refer to Figure 7,

INSULATOR

OYER 45
DEGREES

OVER 45
DEGREES

SUPPORTYT

LEAD-IN| d
{COAXIAL CABLE|

Figure 7
Cut the antenna wire in half, ¥Fasten one

end of one wire to an insulator, Thenfasten

one end of the other wire to the other end
of the same insulator,

Fasten the remaining two insulators to the
ends of the antenna wire,

Prepare one end of the lead-in cable so
that you will have a 3" center lead and a
3" shield lead,

Fasten the prepared end of the cable to the
center insulator (for support), Then solder
the center lead of the cable to the antenna
on one side of the insulator, Solder the
shield to the antenna on the other side of the
insulator, Refer to Figure 8,

SOLDER

SOLDER

o )

A FEW TURNS OF -

WIRE TO HOLD
CABLE 'l'q :HSUL!TOR

Figure 8

~ Use this step for Inverted-V Dipole only,

Fagsten the insulator just prepared to the
center support, _ : '

Fasten an insulator to each end support,

Route the lead-in wire into the house at
your Receiver location,
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9, Prepare the end of the lead-in and install

the phono plug as shown in Figure 9, Then
plug the lead-in into the ANT socket onback
of the Receiver,

10, Drive the ground rod into the ground leav-
ing about 6" sticking up above the soil, Pick
a convenient location as close as possible to
the Receiver, This will enable you to keep
the ground wire that will be installed in
the following step, as short as possible,

SOLDER

SOLDER

Figure 9

11, Attach a bare wire from the right hand
CW.Key terminal to the clamp on the
ground rod, Refer to Figure 10,

12. Follow the instructions that come with the
lightning arrester and fasten it to the lead-
in cable,

GROUND ROD .

BARE WIRE

CLAMP

Figure 10

IN CASE OF DIFFICULTY

Refer to the Kit Builders Guide for Service and

Warranty information,

1, Recheck the wiring, Trace each lead in
colored pencil on the Pictorial as it is
checked, It is frequently helpful to have a
friend check your work, Someone whoisnot
familiar with the unit may notice something
consistently overlooked by the constructor,

2. It is interesting to note that about 90% of the
kits that are returned for repair, do not
function properly due to poor connections
and soldering as described in the Soldering
section of the Kit Builders Guide, Therefore,
many troubles can be eliminated by reheat-
ing all connections to make sure that they
are soldered as descrbied in the Proper
Soldering Techniques section of this man-

ual,

3. Check to be sure that all tubes are in their
proper locations, Make sure that all tubes

light up properly,

4, Check the tubes with a tube tester or by
substitution with tubes of the same types
and known to be good,

5. Check the values of the parts, Be sure
that the proper part has been wired into
the circuit, as shown in the pictorial
diagrams a.nd as called out in the wiring
instructions,

6. Check for bits of solder, wire ends or other
foreign matter which may be lodged in the
wiring,

7. I, after careful checks, the trouble is still
not located and a volimeter is available,
check voltage readings against those shown
on the Schematic Diagram, NOTE: All
voltage readings were taken with an 11
megohm input vacuum tube voltmeter, Volt-
ages may vary as much as 10%,

8. A review of the Circuit Description will
prove helpful in indicating where to look
for trouble,
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TROUBLESHOOTING CHART

DIFFICULTY

POSSIBLE CAUSE

Resistance reading from
fuseholder to ground less
than 15 megohms,

Primary winding of power transformer
T3 shorted to ground,

Resistance readings less
than 70 K2 from lugs 1
through 4 of electrolytic
jcapacitor to ground,

Shorted section in electrolytic capacitor;
C57, C58, C59, C60, or C61, .

Shorted B+ line (osc B+, H1 B+, B+, Lo B+)
to tube plate or screen,

B+ bypass capacitor shorted,

Filaments do not light,

Filament wiring, Check the brown harness
wires and green power transformer lead to
the IF-audio circuit board, Also check the
wiring to the pilot lamps,

Filaments light, but no
ound with AF Gain turned
11 clockwise,

OPR switch not in REC position,

No shorting wire between lugs of CW KEY
terminal strip on rear of panel of chassis,
Center lug of AF Gain control shorted to
ground,

Mode switch wired wrong,

igh pitched squeal with
F Gain full clockwise.

‘Capacitor C56 installed wrong,

Lug 2 (with one wire) of phone jack shorted,
Resistor R54 not connected,

Audio transformer (#51-55) leads reversed,

Audio hiss present,
but no signals can
be heard.

Tt rhsnl.\:il-h

Faulty coil on bandswitch circuit board
assembly, Make the following resistance
checks from lug 1 of each bandswitch wafer
to chassis ground, Resistance readings may
vary +10% from the charted values,

BANDSWITCH| BANDSWITCH SETTINGS

WAFERS [~ -

{Lug 1) jA B C D E
BS2 080 140 |20 1o 109
BS3 20812001 .20 1.1 1058
B34 TINF__{INF
BS5 82 1500 1.1Q j.05Ql0Q
BS6 128140 [102],10{08

2, Faulty component or wiring in circuit of
tubes V1, V2, V3, and V4, Check voltages
at the lugs of these tubes, Voltage readings
may vary i20% of the values shown on the
Voltage Chart,

3, Antenna trim capacitor C2 shoried to

ground,
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DIFFICULTY POSSIBLE CAUSE
Distortion on strong AM 1, AVC switch turned off,
signals, 2. ANL switch turned on,
3. Faulty AVC diodes CR1 or CR2,
4, Received signal is distorted,
5. Detector diodes CR3 and CR4 faulty or
installed backwards, ‘
Distortion on strong SS5B 1. AVC switch turned off.
or CW signals, 2. RF Gain control turned too far clockwise,
3. Faulty AVC diodes CR1 or CR2,
Single sideband signals 1, Signals are not tuned inproperly with Band-
sound low or high pitched, spread control,
2. BFO coil L18 and/or trimmer capacitor
: C49 not adjusted correctly,
A loud howl from speaker on 1, Tuning capacitor mounting plate fastened]
strong signals, especially on too tight.
Bands D and E. 2, TFiat braid between lugs of capacitor mount-|
ing plate not flexible,
Tuning meter inoperative, 1. Shorting wire not removed from tuning metey
: lugs, - -
2. AVC switch in off position, or wired wrong,
3, Meter faulty,
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CIRCUIT BOARD X-RAY VIEWS
(VIEWED FROM FOIL SIDE)

L A L
e

IF-AUDIO CIRCUIT BOARD
#85-108P150

RF-OSCILLATOR-MIXER CIRCUIT BOARD
#B85-107TP149
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CIRCUIT BOARD X-RAY Views (cont'd.)
(Viewed From Foil Side|

RF CIRCUIT BOARD
#B85-106

g,
e L P P
T L

OSCILLATOR CIRCUIT BOARD
#85-122

ANTENNA CIRCUIT BOARD
#85-123
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SCHEMATIC OF THE

HEATHKIT MODEL GR-54

DELUXE SWL RECEIVER

NOTES:

ALL RESISTORS ARE 1/2 WATT UNLESS MARKED. OTHERWISE,

Ak RES'ETORORVALUEUSEASlAER'ENIg" i IS’NLES MARKED OTHERWISE.
VAL u

‘LL Sy FROM P&?E A7) FOR VOLTAGE READINGS,

MODE 0N,
REFER TQ THE X-RAY VIEWS FOR THE PHYSICAL LOCATION OF PARTS
THE

CIRCUIT BQOFRDS.

, MEG = 1,000,000},
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