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The coils and transformers in your Transceiver have been
preset at the factory. Only minor readjustments should be
necessary during the following alignment procedure.

The following equipment is necessary for alignment of the
Transceiver.

1. A test meter, such as an 11 megohm input voltmeter.
(Vacuum tube and solid-state models are found in the
Heath catalog.) A 20,000 ohm-per-volt VOM may be
used, but will load the circuits to a greater extent.

2. A 50 Q nonreactive dummy load that is capable of
100 watts dlgslmt_lgn, such as the Heathkit Cantenna.

Do not use light bulbs for a dummy load as they
Me’xnt an =m edance which varies with power and

frequency.

3. Areceiver capable of receiving WWV at 2.5, 5, 10, or
15 MHz, if this type of receiver is not available, a
receiver tunable to a standard broadcast station which
is operating at an even muttipte of 100 kHz {such as

600 kHz, 1000 kHz, etc.) can be used.

4. An accurate 100 kHz standard oscillator may be used
for the alignment of tuned circuits. DO NOT use such
an oscillator to adjust the Transceiver crystal
calibrator. For this purpose refer to the “Crystai

Calibrator Alignment’’ section of this Manual.

For the aiignment of the transmitter section it is
recommended that you use an oscilloscope, such as the
Heathkit Signal Monitor Scope to observe the output RF
envelope.

WARNING: Do not place the Transceiver in the transmit
mode of operetion until directed to do so or the Transceiver
may be seriously damaged.
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Connect a 50 © dummy load, capable of 10

's}
dissipation, to the ANTENNA jack on the rear of the
n d. B

chassis. CAUTION: Do not use light buibs as a
load.

Be sure an 8 {2 speaker is conrzcted to the 8 £ jack on
the rear of the chassis.

Preset the CAL XTAL trimmer so its notch is towards
the 100 kHz crystal as shown in Figure 1-2 (foid-out
from Page 100).

Preset the front panel controls as follows:

DRIVER PRESELECTOR — 12 o’clock position.
MIC/CW LEVEL — fully counterclockwise.

MODE — LSB.

BAND — 3.5.

MAIN TUNING Dial (VFO) —

FUNCTION — PTT.

RF GAIN — fully clockwise.

METER — ALC.

AF GAIN — 9 o‘clock position.

S METER ADJUSTMENT

(W)

Adjust the ZERO ADJ controi {on the right side of
the chassis) for a zero indication on the meter with the
antenna disconnected and the RF GAIN controi at the
full clockwise position.
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() Set the test meter switches so the meter will indicate a
negative (-) dc voltage.

{,) Connect the common lead of the test meter (11
megohm input voitmeter) to the chassis and the other
lead to the circuit board foil at TP (Figure 1-2) on the
screened side of the bandpass circuit board near tube

V19. If your meter reads 0 at TP, contact instead the
adiacent lead of the 100 kO lhrnu:n hiack- \/n"nu\l\

agjac

resistor. A reading of -.82 V or higher is normal.

The heterodyne oscillator output will be checked at each
position of the BAND switch in the following steps. If
necessary, the heterodyne oscitlator coils will be adjusted to
obtain a preliminary output voltage reading. Final
adjustment will be made later. Carefully insert the slim end
of the alignment tool fully into each slug before turning, to
avoid core breakage.

NOTE: The heterodyne oscillator crystals that are supplied
with the Transceiver provide coverage from 3.5 to 4.0 MHz,
7.0 to 7.3 MHz, 14.0 to 14,5 MHz, 21.0 to 21.5 MHz, and
28.0 to 30.0 MHz. As the driver grid and driver plate coils
must be seguence-tuned (because of their series-paraliel
arrangement) other heterodyne crystals for out-of-band

operation could introduce a wide variety of possibie hmmn

aton cou ocuce ce var DossiD

condmons Therefore we recommend that you do not use

it is not abnormai to receive “birdies”

3740 kHz and 21,200 kHz.

{¥) With the BAND switch at 3.5, the test meter should
indicate about -0.5 to -2 voits dc. If necessary, adjust
coil 3.5 {near tube V11 on the top side of the RF
driver circuit board) to bring the voltage into this
range. NOTE: When adjusting this coil in one
direction, the osciliator output voltage will change
rapidly; when adjusting the coil in the opposite
direction from the peak, the output voltage will
change slowly, Adjust the coil in the direction that
gives the slower change in output voltage.
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{¥) Similarly, check the heterodyne oscillator output
voltage at all positions of the BAND switch. If
necessary, adjust the correct heterodyne oscillator coil
for any BAND switch position that does not give an
indication of about -0.5 to -2 voits dc on the test
meter. The heterodyne osciliator coils for bands 3.5,
14, and 28.5 are marked, and adjusted at the top side
of the RF driver circuit board; the coils for the other
bands are marked on the shield cover, and are adjusted

from the bottom of the chassis.

(V) Turn both VFO trimmer capacitor screws (through
two hoies on the ieft side of the VFO chassis)
clockwise until just snug. Then turn each capacitor
screw counterclockwise one-quarter turn.

(') Set the FUNCTION switch to CAL and the BAND
switch to 3.5; then turn the MAIN TUNING dial back
and forth around 400 to get a calibrator signal. Check
for the calibrate signal by turning the FUNCTION
switch to VOX and back to CAL; the signal should
stop and then start again and should peak with the
DRIVER PRESELECTOR.

(¥) Reset the DRIVER PRESELECTOR to the 12 o'clock

nogition.

position
{ ‘l\ Niscannact tha tact meatar leads from the Transceiver
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remaining alignment of the Transceiver and the 100 kHz
calibrator wiii be used as a signai source.
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When adjusting the transformers in the following steps, use
the large end of the tuning tool for the top core. Use the
long, thin end (which is inserted through the top core) for
the bottom core.

CAUTION: The 6.8 MHz trap coil is sealed, and shouid not
be turned.

NOTE: It should not be necessary to turn the cores of
transformers T201 and T103 more than two turns.

rmer T201 for maximum volume.
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( 1") Adjust the top and bottom slugs of transformer T102
for a maximum volume or S Meter indication,

( M Adjust the slug of transformer T103 for a maximum S
Meter indication.

(¥) Repeat the adjustments of transformers T201, T102,

and T103 for 2 maximum S Meter indication,

VFO ALIGNMENT

(/) Make sure the Transceiver has been warmed up for at
following

before

20 minutesg

least wites making the

adjustments.

NOTE: Refer to Reading the Dial on Page 139.

{;Y/) Find the CAL signal within approximately 25 kHz of
3900 kHz (400 on the dial). A general coverage
receiver tuned to 5100 kHz will aid in identifying the
VFO signal. If you are receiving a CAL signal, it will

ceace when the Function switch is set at VOX.
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turn the dial to its count erc|ockwuse stop. Hold the
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shp the circular dial until the end of the scale marked

AN

DIOD comcnues wun the l’\all’llne at tne 20V eno
See Detail 8-9A on Page 78.

(VY Caref: AEE tha ANOND L > CAl cianal +n tha
AT 7 WICIUIIY LulIU Uil UIT UV R4 VAL diyliar w uic
side toward the 500 dia! reading. Then adjust the VFO
nmt el MAAL 1 - fammice 10 am o o
UL lU move tne CAL 3Iglld| lU your stening
frequency. By alternately moving your listening

el et

frequency and then adjusting the VFO COIL, you can
“walk” the CAL signal in the desired direction until it
coincides with the 500 dial reading.

=

Turn the dial to the vicinity of O and identify the
3500 kHz CAL signal. Move this signal so that it
coincides with the O dial reading by adjusting both
VFO TRIMMERS.

(¥) As the two preceding adjustments interact to some
extent, repeat them until the 3500 kHz and 4000 kHz
CAL signals coincide respectively with the 0 and 500
marks on the dial.

NOTE: The VFO signal may be tuned in on a general
coverage receiver at 5000 kHz for the “500” dial setting,
and at 5500 kHz for the 0" dial setting.

DRIVER GRID AND PLATE COILS

The driver grid and driver plate coils will be adjusted in the
following steps. The coil locations are marked on the shield
cover on the bottom of the chassis. These coils must be

adjusted in the proper sequence as follow
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(V) Change the setting of the front panel controls as
follows:

DRIVER PRESELECTOR — 29.2 position. See the
inset drawing on Figure 1-3 (fold-out from Page 106).

BAND — 29.0.

MAIN TUNING dial (VFO) — 200 kHz.

() Turn the MAIN TUNING dial back and forth around
29.2 MHz to nnt the loudest cmn:al Check for the

calibrate  signal by turning the DRIVER

PRESE!I ECTOR to make sure there is a variation in

rribonLowiwre (O Make SUre nerd 15 a vVariauon in

volume. Return the DRIVER PRESELECTOR to the

M0 D nAacitinn
&o.& POSITION.

-/
(V) Adjust driver grid coil 29 and driver plate coil 29 for a
maximum S Meter indication.
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(“.’4 Change the setting of the front panel controis as (‘V/) Turn the BAND switch to 14.0, the MAIN TUNING
follows: dial to 200 kHz, and the DRIVER PRESELECTOR to
the 14.2 position.
DRIVER PRESELECTOR — 21.2 position. See the S
inset drawing on Figure 1-3. (¥} Tune the MAIN TUNING dial for the loudest signai
and check for the calibrate signal.
BAND — 21.0 7
(/ Adjust driver grid coil 14 and driver plate coil 14 for a
MAIN TUNING dial — 200 kHz maximum S Meter indication.
(V) Set the BAND switch at 7.0 and the MAIN TUNING
NOTE: in the foliowing step, the CAL signal and the VFO dial at 200 kHz.

harmonic will be found very close together, showing that the
VFO is correctly calibrated. The CAL signal is much
stronger and can be identified by switching the FUNCTION
switch between CAL and VOX.

/
(V) Tum the MAIN TUNING dial back and forth around
21.2 MHz for the loudest signal.
l/ - - -
(V) Adjust driver grid coil 21 and driver plate coil 21 fora

maximum S Meter indication.

(¥) Tune the MAIN TUNING dial for the loudest signal.

(W} Adijust driver grid coil 7 and driver piate coil 7 for a
maximum S Meter indication.

{ ) Setthe FUNCTION switch to PTT.

Proper receiver operation will be indicated by minimum

calibrator signals of S8 +20 dB at 3700 kHz and decreasing

to S3 at 29.2 MHz.

TRANSMITTER ALIGNMENT

See the “Reading the Meter’” section on Pag

See ead ete 139 before

making any more adjustments.

CAUTION: The coil cover MUST be in place for proper

tra ncm|ﬂ'or nnnr:annn

aar IRET operatlior
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Connect a push-to-talk micro

connector on the front panel.

(‘v ) 1f a Monitor Scope is available, connect it between the
ANTENNA jack and the dummy load. Be sure the
dummy load is capable of 100 watts dissipation. Do
not use light buibs for a dummy load, as damage may

_result.

(V{ Turn the adjusting screw of the NEUTRALIZING
CAPACITOR (through the hole in the front of the RF
Cage) clockwise until resistance is felt. Then turn the
screw counterclockwise on full turn.

S

(}/) Set the front panel controls as follows:
DRIVER PRESELECTOR — 12 o’clock position.

MIC/CW LEVEL — fully counterclockwise.

FINAL (round knob) — to 10 o’clock.

FINAL (lever knob) — to 4 o’clock.

j el ™7
FUNCTION — PTT.
aETEn Bl AT

METER — PLATE.

(V) Press the microphone button and turn the BIAS
control {on the right side) of the Transceiver to set the
meter needle at the ¥ mark (above the Figure 3) on
the meter scale. This sets the resting cathode current
Do not press the microphone button more than a few
seconds at one time until this resting cathode current
has been properly adjusted.

() Set the METER switch to REL PWR and press the
microphone button. The meter needle should show (.
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output on the meter or oscilloscope.

(I/) Adjust the DRIVER PRESELECTOR control for
maximum RF output.

(V') Adjust the FINAL tune {round knob) control for
maximum RF output.

(') Adjust the MIC/CW LEVEL control for an RF output
) of not more than S-3.

(V) Adjust transformer T1 for maximum RF output. it
should not be necessary to adjust this transformer
more than one complete turn.

(V) Again reduce the MIC/CW LEVEL for a low meter
indication and again adjust Transformer T1 for
maximum output.

,
(/) Tum the MIC/CW LEVEL control and DRIVER
PRESELECTOR control to obtain maximum RF
output on the meter or oscilloscope.

(% Place the MODE switch at LSB. Leave the MIC/CW

LEVEL control at it present setting.

L control at 1t preser

NOTE: The long step following accomplishes the
preliminary neutralizing adjustment. Read this step
thoroughly and visualize what the step requires. When you
perform the adjustments, have the Transceiver at full power
output for the minimum time necessary. Then place the
MODE switch at LSB and let the final stage tubes cool for at

feast/30 seconds before turning the Transceiver on again.
( Set the METER switch to the PLATE position.

(l/) Turn the MODE switch to TUNE,
/

('/) Adjust the Mcontrol for minimum plate

METER ne DWn
Ob‘L e wvicicn bWIlLIl lU nCL rvwn OfF

N YT

LUIIC‘IIL
observe the output on a monitor scope. Then adjust
the FINAL tune mammuWer
indication and nots the position of the control. If
maximum relatnvmwwrrent
do not occur at the same point of tuning, turn the
neutralizing capacitor a small amount. Check the
position of the FINAL tune control at minimum plate
current and also at the maximum relative power
indication. The neutralizing capacitor _shouid be

adjusted a small amount at a time until mmnmum plate(

controi  for

current and maximum relatlve .power occur._ at the

same pmntﬁorf‘ tuning the FINAL tune control.

{ L[ Turn  the

counterclockwise.

Mic/cw

1\,‘) Turn the MODE switch to LSB, push the microphone

ot tha CADDICED AL Anmden T fnu
UuLLUIl and le]uaL the CARRIER NULL control for

minimum RF output. Note that the smaller end of the

L_fe e oal

nut starter fits the shaft of this control.

Ao

{ V) Adjust the CARRIER
RF output.

NULL capacitor for minimum

(V) Turn the MODE switch to USB and, with the
microphone button pressed in, adjust the CARRIER
. NULL control for minimum RF output.

(L/ Adijust the CARRIER NULL capacitor for minimum

7 output,

( \e/Repeat the adjustments of the CARRIER NULL
control, and the CARRIER NULL capacitor until the
RF output or nuil reading is about the same on both
the LSB and USB positions of the MODE switch. A
receiver with an S Meter can be used for the carrier
null indication, and it is usually more sensitive for this
purpose.

NOTE: An 11 M input voitmeter with an RF probe can
also be used at this time, if one is available, to obtain
additiona! accuracy in the carrier null adjustments. To nuli
the carrier in this manner, measure the RF voltage with the
RF probe at lug 1 (the center conductor) of the ANTENNA
connector. Then adjust the CARRIER NULL control and
CARRIER NULL capacitor for the lowest RF voltage,
which should be 1/4 volt or less.

(‘/) Turn the MODE switch to TUNE and set the METER
switch at the REL PWR position.

—~—

E and
for maximum output
| =4

raadina
reaaing

/
/
(V{ Adjust heterodyne osciflator coil 3.5 for maximum
output, with the tuning on the “siow” side of the
/peak.

(L/ Repeat the two preceding steps for each position of
the BAND switch, except adjust the HET OSC coil
that has the same number as the BAND switch
position.
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(V) Set the BAND switch at 21.0 and turn the MAIN
TUNING dial to read 21.2 MHz.

{ ¥) Adjust the DRIVER PRESELECTOR control and the
FINAL TUNE and LOAD controis for maximum RF
output; then turn the DRIVER PRESELECTOR
control back and forth to see if this produces a
smooth peaking in RF output.

(VM if turning the DRIVER PRESELECTOR control

causes 'ragged channnc in the RF output, rnndiust the

position of, or bend, the free end of the driver
neutraiizing wire to produce a smooth peaking in RF
output (this is the white, insuiated wire inserted in
hole W of the RF Driver circuit board, as shown in
Figure 1-2, fold-out from Page 100).

(V) Set the BAND switch to 14.0 MHz and the MAIN
TUNING dial to 14.2 MHz. As you did before on the ;
3.5 MHz band, peak the DRIVER PRESELECTOR ¢

and FINAL controls for maximum output. Compare ;

~ the control settings at wh:ch maxmum relative pow_er_g

output and minimum piate currem occur Agam adjust ;
; the neutralizing capacitor until th&se pomfs conncnde
.~hTh|s completes the neutralization.

(‘y') Rezero the ALC position of the S Meter while:
receiving, with the BAND switch at 29.5. Then check
to be sure the meter reads zero in each BAND switch .

nosition
pesition,

if the S Meter does not read zero on any .
band, readjust the heterodyne oscillator coil for that !

anu, as directed in prevnuu> steps.

NOTE: The S Meter may rest below zero while you are
transmitting. This condition is normal.

CRYSTAL CALIBRATOR ALIGNMENT

in the foliowing steps, the 100 kiHz crystai caiibrator signai
is adjusted by ““zero beating” it against the accurate signal
from WWYV on another receiver, or against the signal from a
standard broadcast station that is on a multiple of 100 kHz.

Zero beat will occur when a harmonic of the 100 kHz
crystal calibrator signal corresponds to the frequency of the
As zero beat is

station tuned in on the external receiver.

approached, a tone will be heard that decreases in frequency
untii it stops compietely at the zero beat point; then the
tone begins to increase again as the dial is turned.

Ef thc CKlUllldl ICLC|VUI m’i: arnl
can be achiever by observing the S Meter as zero beat is
approached. When you tune ciose to zero beat, the S Meter
will start to pulsate. The closer you approach zero beat, the
slower the pulsations will become. At zero beat the
pulsations will stop. Use a “fast” AVC position, if one is
available.

IMPORTANT: For greatest accuracy, be sure to adjust the
crystal calibrator as close to zero beat as possible. A 20 Hz
error at the 100 kHz calibrator frequency, for example,
would cause a 740 Hz error at 3.7 MHz (where the 37th
harmonic of 100 kHz would be used for dial calibration
purposes; 100 kHZ x 37 = 3.7 MHz; 20 Hz x 37 = 740 Hz).

In uinuar Af thic i+ mdad tha
In view of this, it is recommended that the crystal calibr

be adjusted to the 15 MHz signal of station WWV.,

/

a b e

(Ii/ ] \.,onneu a ranﬂom lengln of wne II'UHI Lne anwenna -
connection of the external receiver to the ANTENNA
connection of the Transceiver. If necessary, use one of

, the phono plugs furnished. I can be removed later.

(i) Set the Transceiver controls as follows:

MODE switch — CW, LSB, or USB

() Tune the external receiver to WWV, or a standard
broadcast station transmitting at a frequency which is
a multiple of 100 kHz.

( ,) Carefully adjust the CAL XTAL trimmer capacitor (on

in th

movdl £nr a rarn hoat!’ o
in wc

lIIC L)GIIUWSD bllhull ll)\JﬂIUl 101 a &IV woac
external receiver. When WWYV is tuned in, the period
when no tone moduiation is present ailows the zero
beat to be more easily heard.

() Switch the Transceiver FUNCTION switch to VOX
and return it to CAL to be sure the external receiver S
Meter stays steady, thus insuring a true zero beat.

.
R

Remove the external receiver antenna wire from the

ANTENNA jack on the Transceiver.
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NOTE: To make sure it is heard on each band, a high
content of harmonic energy is needed in the 100 kHz
calibrate signal. Because of this, some spurious signais may
also appear when tuning across some segments of the bands.
The desired 100 kHz calibrate signals are easily identified by
their greater signal strength. Also, the proper harmonics may
be peaked by the DRIVER PRESELECTOR.

VFO SHIFTER ADJUSTMENT

(4 Adjust the MAIN TUNING dial to 200 kHz and the
BAND switch to 3.5.

(1} Set the FUNCTION switch to CAL.

mni
wi

NOTE: The instructions in this section use the 0 mark. on
the MAIN TUNING dial as the dial calibration point. The
same instructions also apply at any 100 kHz marking.

i
/
V) Set the RAND switch at 3.5 and the MAIN TUNING

dial at 0 kHz. Zero beat the crystai calibrator signal at
3,56 MHz, if the 0 mark on the dial is not behind the

index line in the dial window, proceed with the

Al
M

J
(\r‘) Carefuiiy zero beat the calibrator signal. Use the
MAIN TUNING dial and peak the DRIVER

Pl =t an el ")

PRESELECTOR controi.

{(¥) Set the MODE switch to LSB. Be carefui not to touch
the MAIN TUNING dial. Note that the calibrator
signal may or may not be exactly at zero beat in the

LSB position.

(¢) Turn the SHIFT ADJUST on the VFO for an exact
~ zero beat in the LSB mode. See Figure 1-2 (fold-out
; from Page 100).

Recheck the zero beat in the USB mode to be certain
of the adjustment. Repeat the procedure, if necessary.

TINAN
P INJIN

~..20
>

(i/’) Push the ZERO SET button to lock the dial in place,
and turn the dial knob in the opposite direction to
bring the calibrate signal into zero beat at the O mark

j on the dial. Release the ZERO SET button.

(\,’5 Check the accuracy of the adjustment and repeat the
above steps, if necessary.

This completes the alignment of your Transceiver.

NOTE: To verify that the VFO is operating on the proper
frequency, tune in a signal of known freguency, such as time
station CHU on 7335 kHz. This station is operated by the

Dominion Observatory, Canada,
ninien tory, Canada.



OPERATION

NOTE: YOU MUST HAVE AN AMATEUR RADIO
OPERATOR AND A STATION LICENSE BEFORE
PLACING THE TRANSMITTER SECTION OF THE
TRANSCEIVER ON THE AIR. INFORMATION ABOUT
LICENSING AND AMATEUR FREQUENCY
ALLOCATIONS IN  THE UNITED STATES IS
AVAILABLE FROM PUBLICATIONS OF THE FEDERAL

OORMBLIAITAATIANGC AARMRMICCIAN NAD TLIE ARMMEDIAARL
WVIIVIMTUINT LA FUVIND LUIVIVTTOOTUIN URN IME AIVICRTVAN

RADIO RELAY LEAGUE, 225 West Main

Newington, Connecticut 0611 1.

Street,

Operation of the Transceiver has been simplified as much as
possible to permit rapid adjustment by the operator. Once

A FuIRl N
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HREAUING

Figure 1-18 iiiustrates the meter face. The figures O to 9
under the left haif of the arc are read as ‘'S units,” and the
figures above the right half of the arc are read as “decibels
over S9.” The w  mark is the point to which the cathode
current is adjusted.

The ALC {automatic leve! control) position of the meter
switth results in 'S Meter” action during reception, and
indicates the relative ALC voltage during transmission. No S
Meter action can be secured with the meter switch in the
REL PWR or PLATE positions.

DWW  r~acitinm ~nsiions =
me now vy POSILON  Causes a

uncalibrated amount of rectified output power. This
position is usefui for determining the tuning conditions for
maximum output power.

n ~ [ T e ~ s |
The REL the met to read

READING

The tuning dial is calibrated in divisions from O to 500. Each
[N - PF [ R . TP LN ISR LN A I SN SRS Y SN PR T
IEPIESENiS 9 K4, 1 ne didl reaumnyg (i KriZ) 1s aadaed 1o ine
8and switch setting (in MHz) to determine the frequency to
which the Transceiver is tuned. For exampie:

HEATHKIT?

the initial settings have been made, it should not be
necessary to readjust most of the controls. Read the
following information carefully. Good operating techniques
will provide good clean signals and fong trouble-free life of
the Transceiver.

CAUTION: Be sure a 50 to 75  nonreactive load is

mne

connected to the ANTENNA jack before operating
Transceiver. This load can be an antenna, a dummy load, or
a properly adjusted linzar amplifier. (See the “instaliation”
section of the Manual on Page 131).

HE

--—Tl-—

ViCLI LR

The PLATE position of the switch causes the meter to read
cathode current to the final stages. There are six numbers on
the S Meter (in additon to 0). When reading cathode current,
each number represents 50 milliamperes. Thus:

Scale Miiliamperes of
Number Cathode Current
0 0
3 50
6 100
g 150
20 200
40 250
60 300
THE DIAL
Band switch 14, MHz
Dial reading 235 kHz
Frequency 14.235 MHz
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1. Set the MODE switch to either LSB or USB enough to register on the S Meter). For example, if the RF

GAIN control is set for no-signal meter reading of S5, and

2 Turn the RF GAIN control to its fully clockwise  the meter registers S9 with a signal, then the received signal
postion is S9

3. Turn the AF GAIN knob and allow the Transceiver to
warm up.

4, Adjust the AF GAIN control clockwise until some
receiver noise is heard.

5. Set the FILTER switch to SSB or CW, as appropriate.

if an extremely strong station overloads the
end, leave the AF GAIN control set for comfortable
listening; then adjust the receiver ievel with the RF GAIN
control. This will keep the front end from overioading and
masking weaker signals.

cmmaiae Foa o
receiver iront

The S Meter will move with adjustment of the RF GAIN
but will still read correctly with the RF GAIN set at

out eag correcu seta

control,

less than maximum {if the received signal fevel is high

6. The Transceiver is now ready to receive. Turn the
BAND switch to select the desired 500 kHz band
segment. The frequency of the tuned signal is
determined by adding together the settings of the
BAND switch, and the circular dial.

7. Peak the DRIVER PRESELECTOR for maximum
signal.

8. Set the FUNCTION switch to CAL. Rotate the MAIN
TUNING dial (VFO) to the nearest 100 kHz point on
the circuiar dial.

9. Adjust the MAIN TUNING dial until the calibrate
signal is at zero beat. (To be sure that the correct
calibrate signal is being used, check the DRIVER
PRESELECTOR tuning. !f the signal strength varies,
you are tuned to the correct calibrator signal.)

TRANSMITTER SECTION

WARNING: Portions of each band are for CW operation
only. DO NOT operate the Transceiver with voice
mndu!atunn in any portion of a CW subband. To do so {in

e U. SA) w1|l invite disciplinary action by the Federal

Aial ~

your dial cali
Y

ssible for the circular dial to be 100 kHz off frequency.
3

your dial could lUdd 14.

r andinal
¥

For example, MHz but your actual

transmitting frequency could be 14.4 MHz, which is out of
Ihe amateur Daﬂ(l LnecKlng wnn tne pbuiit-in cal Ibrdl()l can
insure that the circular dial is exactly on a 100 kHz point,
but you cannot be sure which one it is on. Therefore, before
transmitting, make sure you hear other amateur signals on
both sides of your chosen frequency. If you do not, check
your dial by turning the MAIN TUNING KNOB
counterclockwise to the end of its travel. The circular dial
should now be at the 500" end of its scale (refer to Detial
8-9B). If the calibration is correct for one band, it will be
correct for the other bands.

INITIAL TUNE UP

The 10 steps of this procedure must be performed for all
modes of operation.

1. Set the BAND switch and Main Tuning dial for the

desired frequency.

equer

2 Place the METER switch in the PLATE position
3. Turn the MIC/CW LEVEL  control  fully

unterclockwise.

4. With the RF load connect

set the MODE switch to TUNE. The meter should read
50 mA (atthe ¥ mark).

If the meter needle indicates other than 50 mA, perform the
BIAS adjustment described on Page 123 under Transmitter
Alignment. )



e

CAUTION: Do not turs on Full output power continuously
1l amplifier

for more than 30 seconds at nne hmn or the i

ior More SECoNAs &

tubes or power supply may be damaged. Each time full

...............
allsw the tubes

output power is turned off, to oool for at

feast a minute.

Refer to Figure 1-19 for settings of the FINAL TUNE knob
and fever.

Figure 1-19

5. Set the METER switch to REL PWR and adjust the
LOAD fever to the four o'clock position.

6. Set the FINAL TUNE knob to the position
corresponding to the band in use.

7. Turn the MiC/CW LEVEL control clockwise to obtain

indication on the meter., Then

inenala
inGiICaicn on o

a2 emall
up-sla:d

a diiars
alternately adjust the PRESELECTOR, the FINAL
TUNE knob, and the LOAD lever for a maximum
indication on the meter.

8. Turn the MiC/CW LEVEL control clockwise until the
meter reading no longer increases with knob rotation,
and again peak the FINAL TUNE and FINAL LOAD
controls for maximum output,

9. Set the METER switch to PLATE. The meter needle
should read approximately 40 on the scale, indicating
a plate current of 250 mA. (See ‘‘Reading the Meter,”
Page 139).

Return the MIC/CW L

-
&S

LEVEL control to its full

counterclockwise position.

CAUTION: The Transceiver should be retuned if the
frequency is changed by any great amount. Be sure to
readjust the FINAL TUNE controls. it may also be
necessary to repeak the DRIVER PRESELECTOR control.

This completes the initial Tune Up. Before placing the

Transceiver in operat:on nr\mnlnto either the Fn"nunng CcWwW

or Single Sideband adjustments.

CwW OPERATION

For CW operation, the FUNCTION switch can be set to
either the PTT or VOX positions. Even though CW
operation is possible in the Calibrate position, it is not
recommended because of possible spurious outputs from
calibrator signals being present at the grid of the driver stage.

For 400 Hz CW selectivity, the Heath SBA-301-2 CW crystal

filter may be installed in addition to the SSB crystal filter
supplied with the Transceiver. The filter switch will then
P AW Elrar

seiect the SSB or the CW fiiter.

Be sure steps 1 through 10 have been satisfactorily
completed before proceeding with the following
adjustments.

{ ) Place the MODE switch in the CW position.
{ ) Pluga key into the CW KEY jack.

The VOX DELAY contro! is focated on the right side of the

{ } While sending a series of "V's”, adjust the VOX
DELAY control so the relays stay energized between

groups of characters, Ciockwise rotation of this

control will increase the holding time of the relays.

The final setting of the VOX DELAY control will be
determined by the sending speed of the operator. The
slower the sending speed, the higher the setting of this
control. NOTE: Be sure the VOX DELAY control is
adjusted so the relays do not open after each character
is sent,

() Set the MIC/CW LEVEL control to the minimum

output (increasing the

nrr\dl iwces full

nosition that

POSITIOCT

contro! setting above this level DOES NOT increase
. t

he REL PWR reading).

After the dial is set to zero beat the calibrator signal, the
frequency of the CW output signai is 1000 Hz higher than
the dial reading. The received signal is actually in the USB
position even though the MODE switch is set at CW.
Consequently, cross-mode operation is possible between
USB and CW without any resetting of the MAIN TUNING
dial. For example, if two stations begin operation in the
USB mode of operation and one operator changes to CW,
the other station will hear a 1000 Hz note without retuning
his receiver. Also, the station operating in the CW mode will
receiver the USB signal from the other station without
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changing back to the USB position of the MODE switch.
vvnen iwo StaUOnS are operdtlng In me LDD fﬁOQE dl1u UIC
operator of one changes to USB or CW, contact will be lost

until the other station changes to either USB or CW.
SINGLE SiDEBAND OPERA

Be sure steps 1 through 10 have been satisfactorily

completed before proceeding with the following

adjustments.

{ ) Set the MODE switch to either the USB or LSB
position.

{ ) Connect a microphone to the MiC connector.

{ ) Set the METER switch to ALC (the meter needle may
“rest”’ below zero in the Transmit mode).

{ )} Place the FUNCTION switch in the PTT position. (If
your microphone does not have push-to-talk
capabilities, make the VOX Adjustments and disregard

PTT Adjustments).
PTT Adjustments

{ ) Actuate the transmitter and, while speaking into the
microphone, turn the MIC/CW LEVEL control

plaslanica H anti i
clockwise unti! the peak deflections register at about

S3 on the meter. Keep the meter deflection below the
S6 point on voice peaks for the most linear output.

Vox Adjustments

() Turn the MIC/CW LEVEL control fully
counterclockwise. Leave this control in this position
for the following adjustments.

{ ) Setthe FUNCTION switch to VOX.
NOTE: Close-talk into the microphone when using VOX

operation to prevent background noise from tripping the
Transceiver into transmit operation.

( )} While speaking into the microphone, turn the VOX
SENS control to just beyond a setting that will
energize the relays. Be sure this control is not set so
high that it will allow background noise to trip the

relays.

{ )} Tune the receiver to a fairly strong signal and adjust
the AF GAIN contro! for a comfortable listening level.

( ) Place the microphone where it will normally be used.
f—\uvance ‘(ﬂe I—\NI I l ﬁll" gdlﬂ LOI"III'OI io Jk.lbl ue’y‘Oﬁu d
setting that will keep the speaker signal from tripping
the VOX circuits. Be sure this control is not set so
high that it completely disables the relay closing

action.

{ ) Speak into the microphone and turn the VOX DELAY
control to a setting that will hold the relays energized
during the slight pauses between words. This prevents

the relays from tripping at the beginning and end of
each word.

NOTE: There will be a slight interaction between the VOX
SENS, ANTI-TRIP, and VOX DELAY controls.
Consequently, it may be necessary to readjust these controls
to achieve the desired results.

]

coal H naw rosdy
ransceiver is now ready for o

mode. Speaking into the microphone (VOX) or using the
microphone push-to-taik switch {(PTT] wii
Transceiver from receive to transmit operation.

[«]
5
Y
3
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OPERATION WITH A LINEAR AMPLIFIER

Operation with a lingar amplifier is similar to operation with
an antenna at the output of the Transceiver, except that the
linear amplifier input may have a different impedance. This
will make it necessary to adjust the FINAL TUNE controls
for maximum output (input to the linear amplifier). Figures
1-14 and 1-15 (on Page 132 and 133) shows the proper

connections between a linear amplifier and the Transceiver.



RECEIVER

CW Selectivity (With Optional SBA-301-2 CW
Fiterdnstalled) . . . o 0 o 0 o i i e e e e e

Power Output

Spurious Response

Less than .3 microvolt for 10 dB signal-plus-noise to noise
ratio for SSB operation.

S o
2.1 kHz minimum at 6 dR down, 7 kHz-miaimum at 60 dB
down (3.395 MHz filter). '

2 watts with less than 10% distortion.

Image and |F rejection better than 50 dB.

TRANSMITTER

DC Power Input

RFPower Output . . .« & v v v v v v v o v e e o e e e

Output Impedance
Oscillator Feedthrough or Mixer Products . . . . . . . .
Harmonic Radiation

..................

Transmit-Receive Operation

SSB: (A3J emission) 180 watt P.E.P. (normal voice,
continuous duty cycie).
CW: (A1 emission) 170 watts (50% duty cycle).

100 watts on 80 through 15 meters; 80 watts on 10 meters
(50 2 nonreactive load).

50 € to 75 Q2 with less than 2:1 SWR.
55 dB below rated output.

45 dB below rated output.

SSB: PTT or VOX.

CW: Provided by operating VOX from a keyed tone, using
grid-block keying.

157
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CW Side-Tone . . . .. * s 5 2t s = s s e s e Internally switched to speaker to headphones, in CW mode.
Approximately 1000 Hz tone.

Microphone Requirement . . . . . . . ... e e e e High impedance with a rating of -45 to -55 dB.

Carrier SUPPTESSION &+ v v o v v o s b e w e s e e e 45 dB down from single-tone output.

Unwanted Sideband Suppression . . . . . « . . . . . .. 45 dB down from single-tone output at 1000 Hz reference.

Third Order Distortion

RF Compression (TALC*) . . . . ... . oo v oo

A0, A2, A3b, A4 through A9, FO through F9, and P0
through P9.

30 dB down from two-tone output.

10 dB or greater at .1 mA final grid current.

GENERAL

Frequency Coverage

Frequency Stabifity . . . . . . ¢« . o oo v oo v o

Modesof Operation . . . « . . « + « o v v o v v o v v &

Dial Calibration . . . . . .« 0 v o v v oo it
Calibration . . . . . ¢ ¢ v ¢ o v 0 0 o v e e e
Bandspread . . . . . e e e et e e e e e e e e e
Audio Frequency Response

Front Panel Controls

21.5;2801%

0.0 (megahertz).

3.5 to 4.0;
.5

28.5; 2

7.0 t0 7.3 4.5
to 29.0; 29.0 to 29.5; 29.5 to
Less than 100 Hertz per hour drift after 45 minutes
warmup from normal ambient conditions. Less than 100 Hz
for £10% line voltage variations.

Selectable upper or lower sideband (suppressed carrier) and
CW.

5 kHz divisions.
100 kHz crystal.
35 -1/3 revolutions for 500 kHz.
350 to 2450 Hz.

Main tuning dial.
Driver Preselector.
Final tuning.

Final ioading.

Mic and CW Level control.
Mode switch.

Band switch.
Function switch.
Meter switch.

RF Gain control.
Audio Gain control.
Filter selector switch.



Side Controls . . . . .

Internal Controls

Page 159

Tube Compiement . . . . . . ¢ ¢ v b ot e s .

Diode Compiement .

Transistors . . . . .

Rear Apron Connectors

Power Requirements

Meter Zero contro!.
Bias Adjust.

VOX Sensitivity.
VOX Deiay.
Anti-Trip.

Carrier Null (contro! and capacitor).

Neutralizing.

Crystal calibrator.
\/EQ) trimmar

VEO trimmer.
VFO shifter.
VFQO coil

Ay -

OAZ Reguiator (150 V).

B6HS6 RF amplifier.

B6HS6 1st receiver mixer.

B6AUG !solation amplifier.

B6AUG 1st IF amplifier.

6AU6 2nd IF amplifier.

6BN8 Product detector and AVC.

BAU6 VFO Amplifier.

6CB6 2nd transmitter mixer.

6CL6 Driver.

6EA8 Speech Amplifier and cathode follower.
B6EAS8 1st transmitter mixer.

B6EAB8 2nd receiver mixer and relay amplifier.
BEAS8 CW side-tone oscillator and ampilifier.
6GWS8 Audio amplifier and audio output.
12AT7 Heterodyne oscillator and cathode
follower.

12AT7 VOX amplifier and calibrator oscillator,

6 Germanium Diodes: Balanced modulator, RF sampling,
and crystal calibrator harmonic generator.

9 Siiicon Diodes: ALC rectifiers, anti-trip rectifiers, and DC
blocking.

1 Zener Diode: cathode bias.

MPF-105 FET-VFO.
2N3393 Voltage regulator.

CW Key.

8 £ output.

ALC input.

Power and accessory plug.
Antenna.

Spare.

700 to 850 volts at 250 mA with 1% maximum ripple.
300 volts at 150 mA with .05% maximum ripple.
-115 volts at 10 mA with .5% maximum ripple.

12 volts ac/dc at 4.76 amps.



Net Weight

Equipment Used to Prepare

Specifications

Heath HN-31 ““Cantenna,”

Heath SB-610 Monitor Scope.

Heath IM-11 VTVM.

Heath MM-1 VOM.

Heath 1G-72 Audio Generator.

Heath HDP-21 A Microphone.

Hewlett-Packard Electronic Counter,
Model 5246 L.

Tektronix Oscilloscope, Model 581A.

Hewlett-Packard Signal Generator,
Model 606A.

Panoramic Radio Products Inc., "Panalyzor,”
Mode! SB-12A.

Boonton RF Voltmeter, Model 91-CA.

Dynascan Digital Voltmeter, Model 111.

The Heath Company reserves the right to discontinue
instruments and to change specifications at any time
without incurring any obligation to incorporate new features
in instruments previously sold.
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JUMBER DENGMATIONS FOR RESSTORS, CAPACITORS, ETC., HAVE BEEN 1. O mamenen coaxia. CamLE.
m THE FOLLOWSE: GROUPS: O
& (O mmecaresar wosvACE wevi CONTAO S s mu Ficame L3
7 PARTS O MOOULATOR CICUT BOARD. -
w1 N L. ALL RELAY CONTACTS SHOWN i TRANGMT (TUNE) POSTTION.
200.299 - - -
20399 T M0 M 10, MIC/CW LEVEL 15 A OUM. CONTROL.
A s AF-DRIVER -
9 » cmvsvaL - 11, FomgmeavER camy am iy meTiSs ASe BaR GLSEST TO THE CRGWTS
e °  HETERCOTHE 8 SRECH THEY ARE USED, COME OF THE POLLOINNG MARKCS i3 USED TO DENTIFY
oecRLATOR - THE SEPARATED SECTION OF THE RELAY
- T DRWVER GREY r
[ i d ~ _ DRIVER PLATE - A = PART OF RELAY 11
099 PARTS MOUNTED O THE CHASSE. - PART O RELAY L2
1. ALL RESISTORE AR 1/2 WATT UMLESS MARKED OTHERINSE. 12, SEETCH SIAFEIS AME DENTWFIED A5 I THE FOLL
AL RTON VALUSS ABE 0 UA  = T0m a— vondm. WG EXAMPLE:
D 2 F
2 wmmucnmvmwvcm-nr,
AN ALL VALUES LESS THAN 1 ARE % 1 tt
3 REFER TO THE X-RAY AND CHASSIS VIEWS FOR PHYSICAL LOCATION OF PARTS. l
4 NE THE VOLTAGE CHARTS AMD TME RESISTANCE CMART FOR ALL MEASUREMENTS. FRONT PaMEL WAFER WMUMBKR, F = FRONT D€ OF THE WAFER.
oF mm-’,u" R = REAR SIDR COF THE WAFER.
S, ALL SWTCHES ARE IN THE PONTION RDICATEN BY YME £NOR SORTERS, VIEWED FROM
. ¢ @ ooe # VOLTAGE IS BEYOMD THE RANOE OF THE MEATHKIT &F PROBE.
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