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HEATHKIT
SPECIFICATIONS

Frequency COVErage, . s esoveosnsssscsces Band A: 180 kc to 420 kc,

Band B: 550 ke to 1550 ke,

Band C: 2 mc to 5 me,

Band D: 5 me to 12,5 mec,

Band E: 12,5 mc to 30 mc,
MWMotan Toe o2 ks T W kS LS M~ A1
AALLLUL e 5 o s 8 5 8 B B RS WS ES S S E ST SRR MIUICALES ILElALLYE Dl oLWrengul,

L_OW END HIGH END

ImageRe}IECtion............-...... ..

Intermediate Frequency {(IF). « « « s e osseve

SEIectiVitYll...ll.........-..ll.l..

TubeCOmplemEBt.....n..---.........

DiOdecomplement....--....-----.---.

PowerReqllirements.l......l...l.....

Band A: 95 db or more
Band B: 80 db or more
Band C: 50 db or more
Band D: 50 db or more

80 db or more,
25 db or more,
45 db or more,
35 db or more,

Band E: 45 db or more 15 db or more,

1682 ke,

3.0 ke minimum at 6 db,
7.5 kc maximum at 20 db.

AM SSB/CW
Band A 1.6 v 0.7 uv
Band B 8 uv -
Band C 1 uv 0.4 pv
Band D 1.2 uv 0.5 uv
Band E 6 uv 4 pv

6BH6, RF amplifier,

6EAS, oscillator and mixer,

2 - 6BAS, IF amplifier,

12AT7, BFO and product detector,

6HF8, audio preamplifier and power amplifier,

2 - AVC rectifier,

2 - AM detector,

2 - ANL (automatic noise limiter),
2 - Power supply rectifier,

120 volts, 50/60 cps AC, 45 watts,
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ContrO]-SI..-l..l..l..i'..l'.l....'

Antenna Input Impedance. « e« v e s e esvssens
Audio Output Impedance, « « v e s s s s s csnsose
DimEﬂSiOnS-.------ono---..---u----

NEtWEights...---.--o--.-----.---.-

Bandspread,

AF Gain, with OFF-ON
RF Gain,

ANT Trim,

swiich,

xSy

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,

Aluecd mee manw s nl

CW Key,
Phones or EXT Spkr,

30 Q to 75 Q.
8 9.
14-5/8" wide x 6-5/16" high x 10-15/16" deep,

18,8 lbs,

All nrices are subiect to gh ge without notic
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The Heath Companyre es the rightto dlscon-
tinue instruments and to change specifications at
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Refer to the Schematic (fold-out from Page 63)
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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 Li. The
secondary winding of coil L1 and Main Tuning

ﬂa?nnﬁ'nr C1A seiect a station freouenev, This

acitor C 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 CiB and coil L&, This signal
is then coupled through capacitor C13 to the
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Tube V2 has two sections: a mixer, V2A4:and an
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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 gscillator 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 coumlad from the ninfn of V2A to IF

P ADRA AL LAl

transformer T1, This transformer selects only
the IF signal and couples it to the crystal
filter,

A half-lattice crystal fiiter is used in the sec-
ondary winding of transformer T1, This crystal
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t signals and makes

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,

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-
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the control grid of tubes V1, V3, and V4, This
AVC voltage controls the am.mmt of amplification
of these tubes, providing a more constant signal
level at the speaker,

With the ANL (automatic noise limiter) switch
turned on, diodes 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

[ A BFO
N e N N E%R Iu Lo

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

4T L A

the grid of product detector tube V5B. For
a USB signal, the Mode switch is placed in the

ISR rnosition, This turng on product r!pr-i‘pr-i'gr

stage V5B and BFO {beat frequency oscillato
stage V5A. The BFO is tuned by coil L18 to the
carrier frequency necessary for proper SSB
{single sideband) or CW detection, For an LSB
signal the Mode switch is placed in the LSB
position. The BFO is then tuned to a lower

s FEAD o MLAN
frequency by capacitors C48 and C49,
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Product detector tube V5B mixes the single
sideband or CW and BFO signals, The output
at the plate of V5B is an audio signal,

ALIDIO CIRCLI
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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 amptifier tube V6A. V6A ampli-
fies the signal and then couples it through
capacitor CS2 to the comtrol grid of audio
output tube V6B, The signal is amplified by tube
V6B and then coupled through audico 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-
cigtine nf r!-lnflnas mR7 nnd ~Ra A nower

Dbh‘lb‘.lls il =i wrdt i UJ.DU’ Al ik PU

transformer T3, The DC voltage is filtered by
resistors R49, R50, R51, and Rb52 and capac-
itors C57, C58, C59, CB0, and C61,
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INITIAL TEST

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

BANDSPREAD, .. ... Adjusttothe SET position

 tha Bandonrnond Ainl
al
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AFGAm'......"'.'..'......'OFF
RFGAIN . ..............full clockwise,
ANTTRM-......--..-...fullclockvnse
MODE...,..,..................AM.
Bm-..-.‘.-..'...l‘....-...l.B.

MAINTUNmGII.IIII'I..'.IIIOOOKC

AT AN
n'bcctc-cllcnlilc-llin-ouluuj-‘:

ANL..I.II..l....l.'..‘...llOFF
OPR REC,
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( ) Plug the line cord into a105-125 volt, 50/60
cps AC electrical outlet,

( ) Turn the Receiver on with the AF GAIN

control, Both pilot lamps should hght and

o £21 ...-.. ~f =11 --.&'l-.—.-'ln
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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, I

s Tun e A e 2 o T

an matcmm is not already available, refer to

Antenna Installation on Page 51,

If a2 VTVM is available, it can be used in place
of ﬂ'\n hmtng matar an the V'TVM 5 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,

{ } Turn the AF GAIN conirol clockwise and
listen for background noise from the speaker,

{( ) I an external antenna is available, plug
the lead-in from the antenna into the ANT
socket, Refer to Page 50 for plug wiring,
Numerous stations should be heard as the
MATN TTINING: Irnah ic Brinad

AAL Add T & WATALYAE IS L] WLAL BLUNAL

{ ) 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 paneil) with a screwdriver until
the tuning meter (located on the frontpanel)

voanda Fovrn
A UG T U

This completes the Initial Test. If a vacuum
tube voltmeter and signal generator are avail-
able, proceed tothe Alipnment With Instruments,
on Page 43, I these instruments are not avail-
able, refer to the section of the manual titled

'I-!‘......... TEr=dl. o T ok

m.iglqum. without LllbI.I'lIIﬂt:IlLb.

INSTRUMENTS

alignment tool 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,
—%._‘
IXi

AY)
TAPE

Set the front panel controls as follows:

Fioura 3
¥ lgure 3

BANDSPREAD ,,... . .2djust for 2a SET (0
position) indication on the Bandspread dial,
AF GAIN, . . v .« ¢ «s ... .midposition (adjust
as necessary during alipnment).
RF GAIN , . .00 0000¢000q.full clockwise,
ANT TRIM ., .....c6020¢2s¢full clockwise,
MODEI..Il.l.l'.l..l..ll...lAM
BAND, ., . 4 v ¢ ¢ cecasoosssesssnsBe
Avc ..‘-‘l‘.i‘l.l...l....lloN.
ANL.l.I...l.‘...."l..'..I'.OFF
OPRI'IIlll.l....‘.-.ll‘..'l.l‘.ﬁcl

External antenna plugged in,
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The coils that are adjusted in the iollowing
steps have been preset at the factory, There-

fore it ghonld not ha necessary to ndi“d tham
ALFA c, A% MALALIWIE AL W AR iSRS LA L =1 3 Tl L

more than 1/2 turn in either d1rectmn. 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 maximu

( ) Adjust coil L1868 for a maximum meter
reading,

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

( ) Turn the BAND sgwitch 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 ke, Adjust

coil #40-647 for a maximum meter read-

ing,

—
Nt

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

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

Turn the BAND switch to A, Most stations.

{ ) Adjust coil #40-853 until this beacon station
is heard at its correct dial setting,

( ) Tune in a station near 400 ke, Adjust coil
B fow
AVJL

- e mmelshasawan  wae b [y, [

4 Diaxiinulli Iiewer 1 CAaMLLIE,

( ) Tune in a station near 250 kc, 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 mc, 10 me, 15
me, 20 me, and 25 me, The trangmitted signals.

e T P J.- . [ S I g, . 1
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440 cps and 600 cps audio tones, station identi-
fication in international Morse Code or by voice,
and voice and Morse Code time signals,

If at all possible, WWV or WWVH signals
should be used to adjust the coils on bands
C, D, and E, H 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 5 mec,

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

() Adjust coils #40-851 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 m

—m—
-

( ) Turn the MAIN TUNING so the dial pointer
is at 5 mc, 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 mec, Adjust coils
#40-650 and #40-659 for a maximum meter
reading,



Page 42

HEATHKIT

{ ) 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 H].g’l.ld..l

on the Amateur Band (14,0 mc to 14.35 mc)
or on the Citizeng Band (28,865 mc to

A i Tt T Bt o L 9P LA T

27,710 mc).

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

( ) Tune in a station near
cnﬂ #AN KAD 'Fn'r- o ma.xi 11

WAL I AT A4S

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

coil #40-658 for a maximum meter reading,

Set the Receiver front panel cor;trols as follows:

BANDSPREAD, ., . .. .adjust for a 5 indication
on the Bandspread dial,
AF GAIN,.......adjust as necessary during

alignment,

RF GAIN, . . v v o « ««0os0. full clockwise,
MODE!.l.lll-.--lllllllll.llllAM.
ANT TRIM, . .. . « « « « 4. full clockwise,
BANDI'.I.!..II".....I

[ 3
MAIN TUNING, . ....adjustasnecessary during

alipnment,
AVC cissssssssc ON,

ANL-l.llillll.ltlcilllllllll OFF-
OPR.l‘.l.‘..ll.lllll.-l...lREC.

‘.lI.IB.

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

( ) Slowly ad]ust the Bandspread dial pointer

nfhua#
1219

andine Than
AtGilig, 2480 alj

for a maximum meter rea
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 2 meter reading of 2,5is
obtained,

( } Turn the MODE switch to USB. A contin-
uous tone should be heard, If itisnot 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 zeroc 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, If you continue to adjust the

coil in the same direction, the tone will gradually

increase from a low to a high pitch again,

Semm v mm wemes

( ) 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

#31 - s N .
until a meter reading of 2,5 is obtained,

NOTE: As the Bandspread is adjusted to-
.wards 10 the meter responseis proportion-
- al to the crystal filter response, During
these adjustments, the BFO is set, first on
one side of the crystal{filter response slope,
and then on the other side. When the Mode

TF9 4+
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 uuf
trimmer capacitor until zero beat is reach-

ed,

This completes the alignment of the Receiver,
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ALIGNMENT WITH

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),

_'D'l’f‘ﬁ‘l"k‘l’ Faxl
b I N I E YN R R L

ANT TRIM , ... .........fullclockwme.
MODE - - & & & & 2 = & & & & & & & & &2 & & & a8 AM!
BANDl . & & & & &4 & 8 & 2 & & 8 8 3 & 8 &S 8 B W B.
MAm TUNNG. a & & & ® = 8 & 8 & & w8 1000 kc.
Avc & & & & & & & ® & & 8 & & 8§ & 8§ 8 & F O 8B 8 ON.

ANLI..I....I...l...l.....l. OFF.

fayege] DL
WELL 3 4 8 % 8 s s B a v R R TR F AR AW,

Allow the Receiver to warm up for at least

15 minutes before - beginning the alignment,

This will allow the tubes and components to

Thilier o

al.nul.uac

( ) 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 io point
X on the IF -audic circuit board.,

INSTRUMENTS

( ) Connect the common lead of the Signal

generator to the Receiver chasais and cg

—am e

1 e
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nect the output lead to the ANT socket,

A EVwAI A T A

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

f Y Adinat tha airmnl canaratnw far o 92 wn
\ L HiIL PiGliGd RVIAUL AUl AVa A i W ASAW

reading on the VTVM,

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

The roilg that ars adingted in the 'Fn!'lrmrincr gfn-ne

hlate’ beud

have been preset at the factory, Therefore 1t
should not be necessary to adiust them more
than 1/2 turn in either direction, Antenna
trap (#40-T731} should not be adjusted.

{ ) Place a piece of tape on the long end of the

alionment inel’ ag shown in 'F‘uﬂ“-n Q Mge

L S e BFRAALF YY AL  ARs -

the short end of the tcol for the followmg
adjustments, The tape will indicate how far
each slug is turned,

Proceed with the alignment using the Alignment
Chart,
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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
1§ 1682 ke B 1000 ke L16 so the station
B | being received
251682 ke B 1000 kc L 17 is correctly
indicated on
3 | 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,
4 | 400 kc A 400 ke 40-653
5| 400 ke A 400 ke 40-657
6] 250 kc A 250 ke 40-648
7 11000 kc B 1000 kc 40-652
8 11000 kc B 1000 kc 40-647
9 5 me C 5 me 40-656
0 5 mce C 5 mc 40-651
i1 5 mc C 5 mc 40-660
12] 12.5 me D 12.5 mc 40-655
13 12.5 me D 12. 5 me| 40-650
14 12.5 me D 12.5 me 40-659
15 13 mc B 13 mc 40-654
i€ 13 mc E 13 me 40-645
*17 13 mc E 13 me 40-658
*Fﬁr step 17, set TRIM knob to the
11 o'clock pos1t1on.
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BFO ADJUSTMENT

Set the Receiver front panel controls as follows:

BANDSPREAD, .. ... adjust for a 5§ indication
on the Bandspread dial,

AF GA]N. ceressene adjust as necessary dur-

AllE, ulgumcul..

RF GAIN, , . . « + o » = «.. full clockwise,
ANT TRIM, . ...« 2-....full clockwise,
MODE....l..l.......l.....l..A’M.
BAND........................C.
MTUNNG...l...'-...l‘..l.4l5MC.

AVC

ANT NP
$3iVddg 3 s o s s e P e B B e B e R BB ER e WAL,

OPR.'........l.....ll......REC.

ll.l.....l......ll..l.l.ON.

( )} Connect the common lead of the qmna_l

generator to the Receiver chassis and con-
nect the output lead to the ANT socket,

( ) Set the s1gna1 generator to 4,5 MC and the

or 106060 cps

B
1
g
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( ) Set the signal generator outputfor a reading
between 3 and 4 on the tuning meter,

( ) 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,

——
S
=

{ ) 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 graduaily jower piich, until no tone is
heard at all, This point where notone is heard is

called the zerno heat noint, I you continueto ad-

AT LA AT WA LF AU pSASaLEig AsLFARwalslaw S

just the coil in the same chrectmn the tone will
gradually increase from a low to a high pitch

again,

( } Adjust coil L18 as close as possible to the
ero beat p

O OEa

( } 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-

22l b 61- mmsmerednl LETdaee wem e —en o - E e

ti0iidl 0 ul€ CTySiar 11LLET Tespoinse, Duri mg

these adjustments, the BFO is set, first on
one side of the crystal filter 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 B¥O frequency to the

e
ouier BI.UU 'J.l Ll.lc BlUPT,

(! Tur the MODE switch to LSB, A tone should

- P )
e heard,

cr

{ } Turn the threaded shaft of the 1-10 puf

trimmer capacitor until zerobeat is reached,

( ) Remove the Signal Generator leadsfrom the
Receiver, -

This completes the alignment of the Receiver,



Page 48

ey HEATHKEIT

NOTE: A check will now be made on each band

py ey | e am P |

to see if the metal bottom p].d.i,e has caused the

inductance of the oscillator coils to change, This
change could cause a station to indicate to the

e T e B LAl ALRTAIL.

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,
AF CGAIN midnogition

-~ A A B P S S S P SRR PR R P TeEaaUwavalriag

RF GAIN, . o v e 05000 s0 . full clockwise,
ANT TRIM, ., . v« e s« full clockwise,
MODEIIIl.‘..ll!l.l.t.....AM.
AVCt..Ilcll..ll.l.l.ll‘!l'l.lON'

s Fah k-]
l.l.ll.l‘l‘..lllll‘.I'..Iur!.

OPRI-I..ll.l."....ll‘llII.IREC-

External antenna plugged in,
...... lugged 1N,

L B S A v.—--'—

freu;;uermc:gir when a statmn i tuned m, no ad]ust-
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,

g——//—\

De-#40-656

Q—a40- 555@

@ (Oe—#4D-654

{(Qe—#40-653
(Q—r4D-652

v

—=—

/. _/
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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 locidl airport will diclose whether a
beacon is working in the vicinity, and iis
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 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.

BAND C

( ) Turn the BAND switch to C a d the MAIN

MTTATTAI Ainl smnint

ha
LUNLNY B0 Uie Gial puuu.%a. at 5 me,

EE‘

{ ) 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

mc, NOTE: K stations WWV or WWVH
cannot be found near 15 me, tune toa signal
of ¥nown 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,

----- F o SeT

BAND D

( ) Turn the BAND switch to D and the MAIN
TUNING soc the er is at 10

Adal =mnint

4is. poinv me

-

( ) Adjust coil #40-655 until the WWV or WWVH
signal is heard,
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“Su~

( ) Turn the MAIN TUNING so the dial pointer
is at 5 mc on Band D, H station WWV or
WWVH isheard at 5 me disregardthe follow-
ing steps. However, if the station is not

------ A waed
ard, proceed with the following steps,

( ) Turn the MAIN TUNING slightly to the left

or r1ght of the 5 me mark until the station

OPER

Before attempting to use the Receiver, carefully
read the front and rear panel explanations to
R W neanl ~f tha acatnnala

learn the functions of each of wtie Cconirais,
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
w-.nm! can be heard in either the LSB or USB

CALE s SAw ani aemaw—e ——a e il

pos 1t1on.

Band - Selects one of five frequency bands:
A B (" D, or E.

Ant ‘Trim - Provides a means of peaking the
antenna circuit to the signal being received,
Main Tuning Tune
desired station,

-~ +i j» ]
es the Receiver to the

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

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

ATIO

Bandspread - A fine tuning adjustment that is
used in conjunction with the Main Tuning to help

separate elose-together signals on crowded fre-

DAL A LD AL T s WA e =

quency bands, This control is normally left in
the SET position, when not in use, since it
affects the main dial calibration, It vnll seldom
be necessary to use this control on Bands A and
B.

AVC . Automatic Volume Control, The AVC

circuit aufomatically adjusts the volume level to
compensate for changes in signal strength, It
also reduces the effect of "blasting” when a
strong sxgnal 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 1gn1t10n noise when in the ON position, Turn

A ~nle wh noige limiter action

this switch to ON only when no?

is desired, When a strong signal is tuned in,

turn the switeh to OFF to prevent d1stort10n.

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 51g;na.1 tunmg. AVC switch must
be set to the ON position to allow this meter
to be used, For maximum meter deflection
the RF GATN must be in the full clockwise

position, B
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CW Key - Used for code practice only, Remove
the jumper wire and connect theleadsfrom your
CW key to the terminal strip, Replace the jumper
wire to restore Receiver operation,

Phones or Ext Spkr - For using an external
speaker or headphones. A phone plug is provided
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 GUES TO
THE EXTREME EXTERMAL SPEAKER.

{Z)SOLDER THE SHIELD LEAD AND THE CENTER LEAD TD THE
PHDNE JACK. THEN PINCH THE

CLAMPS AROUND .'I'HE CABLE, IE’:?

_ SOLDER

Figure 4

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

provided for connecting to the antenna lead-in,

M OPERATION

TWith tha MNNE SV + tha ALY - b

With the MODE switch inthe AM pGSitiGn, 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,

&
e

o

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 mec to 14,35 me), 15 meters (21 mc to 21,45
mc), 10 meters (28 mc to 29.7 me).

LSB signals are found on Bands C and D at the
following positions on the Main Tuning dial:

RAND C 8N wmotave (T R wan 0 4 me

SRR A N WA LACLVLA B WP LU WU

40 meters (7 me to 7.3 me).

y
v
:
3

K 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:

LSBE: As the Bandspread dial pointer moves
toward the 10 position, the pitch of the tone
will gradualiy get iower,

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

4]
-
8
1]

cL
5
@,
=
[y ]
1

CW (continuous wave) can be received i

the USB or LSB position,

( ) 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,

[ B B ]

SREUWRe ¢
RE
\ a%‘ . ,(

P i N — . o

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

( ) Turn the BANDSPREAD conirol slightly

until the desired tone is-heard {uS‘daH}'
ANTEN N A

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 E, The antenna will also greatly improve

on Band B, the standard broadcastband,

Pl"tl

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 vour needs,

ANTENNA TYPES

Long-Wire - This antenna will provide goodre-
ception on the long wave and standard broadcast

Temco s manrd LFoater wesnnasts
bands, and fair reception on the short-wave

bands,

INSTALLATIO

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

M Ewr e evm

ceiver operati

Dipole - This is a directional antenna designed
for short-wave reception, The directional fea-

drmaern e mmenem o d o3 oeew +
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 2 non-directional

antenna designed for short-wave reception, The
nrm d'rr-enf"lnnn‘ foature means that this antenna

BANIE LT RALL AL AA AR R L LLE W EEA W e SR f=s 3 L8

will receive signals equally well fromalldirec-
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 fo 15 mega.cycles with the best

TTgn thae
ol uliL

Py 1 T T T Y [ P e Y-

TECepildll Peing near 5 megacycles,
following formula if you want to compute the
length of an antenna that will have its best
reception at another frequency,

488

i

frequency (megacycles)

length (feet) =

The following material is needed for this
antenna installation:

Antenna - 50 to 100 feet of bare wire,

Lead-in - RG-58AU or RG-174U coaxial
cable, The length depends upon the height
of your antenna ana 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"

An alternate ground method is

A2 s b
aiameicr,

to connect the ground wire fo the cold
water pipe in your house,

Clamp - One for ground rod,

Lightning arrester - One for lead-in cable,

NOTE: For Dipole Installation, refer tostepslA
through 12,

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

1A, Locate two supports that are fairly high

frnm tha ovnimd and ﬂ.ﬂ to 1ﬂﬂ faot anant

Ad WAl L ¥ L) 6]. WA ENA  RLLAWA L¥ 0 8wy vy 5 ul.t'u‘. by
One support could be your house and the
other a tree, Refer to Figure 6,

n INSULATDR INSULATOR INSULATOR 1}

LEAD- "
ICDlKllL CABLE]

Flguré 6

|ﬂ'——=urrun L

1B

e e ——

Loca supports that
off the ground, The center support shouldbe
20 to 100 feet from the ground and both end
supports over 10 feet from the ground, Note
that the a.ngle between the center support
FL L [ e, Sugg, B |

and the antenna wires should be

degrees, Refer to Figure 7,

IarEEE1 A TR

_|

ate the

are fairly high

m~mernae AR

Uyl v

INSULATOR INSULATOR
OVER 45 OVER 45
_ DEGREES DEGREES
SUPPDRT ! SUPPORT
LEAD-IN ’
{COAXNIAL 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 anda

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,

\
SHIELO
CENTER
LEAD

ANTENNA
WIRE
; Fo i
A FEW TURNS OF
WIRE TD HOLD
CABLE 'I'CI) IEIISI.ILI.TDR
Figure 8
6. ~ Use this step for Inverted-V Dipole only,

Fasten the insulator just prepared to the
center support, '

Tt b mae Ssesuealod~
FASIEN an Iinsuiav

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,

[y
D

Nin rive tha oromind rod into the or

the ground rod into the ground leav-

ing about 6" sticking up above the so11, Pick
a convenient location as close aspossible to
the Receiver, This will enable you to keep
the ground wire that will be installed in
the following step, as short as possibie,

SOLDER

SOLDER % g‘
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,

BARE WIRE

CLAMP

Figure 10

IN CASE OF DIFFICULTY

Refer to the Kit Builders Guide for Service and
Warranty information,

(=)

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

cc_ﬂsisl .usr_ G“'ET 0.. - lowe i

nenakwiintoan

AUU DY ulic UMD LL WLAWLUIL

It is interesting to note that about 90% of the
klts 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 u_y:.::uca.L-
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 aii 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 ecircuit, as shown m the p1ctor1a1

diagrams and 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,

If, after careful checks, the trouble is still
not located and a voltmeter 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%.

-
-

A review of the Circuit Description will

prove helpful in indicating where to lock

for trouble,

>}
.
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TROUBLESHOOTING CHART

DIFFICULTY

POSSIBLE CAUSE

but no signais can
be heard.

Resistance reading from 1, Primary winding of power transformer

fuseholder to ground less T3 shorted to ground,

than 15 megohms,

Resistance readings less 1, Shorted section in electrolytic capacitor;

than 70 XQ from lugs 1 €57, C58, C59, C80, or C61,

through 4 of electrolytic 2, Shorted B+ line (osc B+, H1 B+, B+, Lo B+)

|capacitor to ground, to tube plate or screen,
3. B+ bypass capacitor shorted,

Filaments do not light, 1, 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 1, OPR switch not in REC position,

ound with AF Gain turned 2, No shorting wire between lugs of CW KEY
11 clockwise, terminal strip on rear of panel of chassis,
3. Center lug of AF Gain conirol shorted to
ground,
4, Mode switch wired wrong,
[High pitched squeal with 1, Capacitor C56 installed wrong,
AF Gain full clockwise, 2, Laug 2 (with one wire) of phone jack shorted,
3. Resistor R54 not connected
4, Audio transformer (#51-55) leads reversed,
Audio hiss present, 1. Faulty coﬂ on bandsmtch circuit board|

assembly. Make the following resistance
checks from lug 1 of each bandswitch wafer

tn chassgis eround. Registance readines mav
0 28818 ground, Heglgsiance readingg mavy

vary #10% from the charted values,

BANDSWITCH BANDSWITCH SETTINGS
WAFERS T-
(Lug 1) A B C D |E
BS2 B0 140 120 log Ir_i y:
BS3 .0 £ 09 28 1160 10580
BS4 TINE INF
BS5 8 1500 ]1.19 1,05Qi00
BSE Polse |10C|10f00
2, Faulty component or wiring in circuit of

tubes V1, V2, V3, and V4, Check voltages
at the lugs of these tubes. Voltage readings

mavy !lﬁ!"l? .Lonm Af tha yaluaa ghawumr an tha
¥y GAY WA VA WL values Bi0Wh Ol uld

Voltage Chart,
Antenna trim ecapacitor C2 shorted to

s nLab L asas

ground,




Page 55

HEATHIKIT
CIFFICULTY 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 sxgmu is CU.SI.UI'LE(I,
5. Detector diodes CR3 and CR4 faulty or
ingtalled backwards,
Distortion on strong SSB 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 i, Tuning capacitor mounting plate fastened
strong s:gnals especially on too tight,
Bands D and E, 2, Flat braid between lugs of capacitor mount-
ing plate not flexible,
Tuning meter inoperative, 1. Shorting wire not removedfrom tuning metey
lugs,
2, AVC switch in off position, or wired wrong,
3, Meter faulty,




P 02

@

CHASS5IS PHOTOGRAPHS
(CONTINUED)

e il s - iy i ol S S a—




Page Hi

PHOTOGRAPHS
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CIRCUIT BOARD X-RAY VIEWS
(VIEWED FROM FOIL SIDE}

#85-106P150

RF-QSCILLATOR-MIXER CIRCUIT BOARD
AE3-10TP 149
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