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SERVICE-ALIGNMENT-OPERATION INFORMATION

FOR THE
SSB TRANSMITTER

MODEL HX-10

PREFACE

It is the purpose of this manual to provide
additional detailed service, alignment and oper-
ational information in connection with the Heath-
kit *"Marauder" SSB Transmitter, Model HX-10,
Although impractical to include such information
in the construction manual, the following will give
the kit builder a greater degree of understanding
with which to solve normal servicing, alignment
and operational problems, The material is
arranged to parallel the construction manual
beginning with Page 101,

SERVICE INSTRUMENTS

1. A VTVM with regular isolation probe (us-
ually 10 megohms or greater) is required
for DC voltage measurements, All meter
readings may vary within small limits de-
pending on the individual meter used,

2. The same VTVM with RF Probe should be
used for RF measurements, {In the case
of this probe, be sure that the diode element
is in good condition since this can cause low
readings when used with the best of meters.)
Diodes are easily damaged by high voltage
DC measurements,

3, A goodcommunications receiver, preferably
providing general coverage, with a 100 kc
crystal calibrator is ideal for alignment
purposes,

a, For purposes of alignment it may be
necessary to couple the receiver an-
tenna to the Driver stage, V8, using a
length of insulated wire wrapped around
the tube,

b. I the receiver is capable of receiving
the VFO frequency direct (4.895 to
5.495 mc), it maybe desirableto couple
the receiver antenna during VFO align-
ment to the VFO buffer stage, V12,
using a length of insulated wire wrapped
around this tube,
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c. After transmitter alignment, it is im-
portant that the receiving antenna be
shortened (only a stub afewinches long
suffices) before attempting carrier null
and sideband adjustments, With the re-
ceiver RF gain control full on, the
receiver "S" meter should just readfull
scale with full transmitter output being
delivered to a dummy load in the CW

~mode, If the receiver "S" meter reads
over full scale, the receiving antenna
should be shortened still further until
it reads just full scale, When changing
from CW to the S8B mode at the trans-
mitter and adjusting the Carrier Null
controls, an approximation in db of the
amount of suppression will be indicated
on the receiver "S" meter, The accuracy
of such reading will depend on the
accuracy of the receiver "'S' meter cali-
bration,

4. A good Audio Generator with variable me-
tered output amplitude near a 30 millivolt
level in the audio range from 300 to 2000
cps will be found most useful in the
accurate setting of the carrier oscillator
frequency, Those builders not having this
instrument may still obtain an approxi-
mately correct setting by closing the carrier
oscillator trimmer, C80, physically to the
position shown in Figure 28 (Page 119) of
the construction manual, Since the range of
this trimmer is narrow, this setting should
be within £75 cps of the correct frequency,

SERVICE INFORMATION
(Refer to Schematic and Construction Manual.)

1. Initial inspection and checks:

This check, beginning on Page 107 of the
construction manual, is designed toprevent
serious wiring errors to the transmitter
which could cause permanent damage tothe
cable harness and components, if left un-
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detected, As such, it is urgently recom-
mended you obtain normal ohmmeter read-
Ings In thls section beiore proceeding fur-
ther, The note at the top of the right-hand
column, Page 101, is to be properly con-
sidered a part of this resistance check,

a, Resistance measurement of each side
of the line cord to chassis ground should
indicate infinity (or an open, ungrounded
line). If any resistance lower than 100
megohms is indicated, bypass capac-
itors C134 and C135 should be sus-
pected of leakage or the miswiring of
primary AC leads may have occurred,
The color-code of these leadstotermi-
nal strip FJ is black-orange andblack~
white, They exit at lugs 5 and 1 of
terminal strip FE, respectively,

b. Resistance measurement of Diodes CR5
and 6 withproper polarity observed will
indicate these diodes are wired in cir-
cuit correctly, If they should be re-
versed, resistors R107 and R108 will
become overheated and damaged dueto
excessive current being drawn through
them, If such condition exists long
enough, it is also possible to perma-
nently damage the bias winding of the
transformer, If the diodes are properly
wired in circuit, too low a resistance
reading can indicate a possible grounded
bias line to V6A, V8 or V20 and V21,
Check the grids of each stage, The only
correction for reversed diodes is to
rewire them properly in the circuit,
Bad diodes should be replaced,

c. Resistance measurement atlug8of V14
(5U4) to ground should indicate approxi-
mately 18 K for a correctly wired unit,
If a lower reading occurs, there is the
possibility of a short circuit, If ahigher
reading occurs, this may mean one of
the B plus lines is not connected,
This circuit may be checked by lifting
the lead from Choke L17 to pin 8 of
V14 and again making a resistance
measurement, X further tracing is
necessary, the white-red lead to ca-
pacitors C136A/B may be lifted and
again checked, If low resistance is
still indicated, the four white-redleads
at lug 5 of terminal strip FY may be
lifted one at a time, Terminal points

2.

S5 on

where these leads exit are DH lug 4,
BF lug 5, AZ lug 4 and AG lug 1, Cor-
rect the short circuit in the indicated
line, replace all disconnected leads and
make the original measurement as a
double check before proceeding,

d, Resistance measurement atlug8ofV13
(5R4) to ground should indicate approxi-
mately 180 K ohms for a correctly
wired unit, This circuit maybe checked
by lifting the heavy blue lead from
Choke L16 to lug 2 of terminal strip AT
and making a resistance check, H
still low, the heavy white-blue lead at
lug 1 of terminal strip GD may be
lifted and again checkedfor resistance,
Note that C104 must be mounted on an
insulated wafer and C105 ismounted on
a metal wafer, Check the connections
and proper resistance of R53 and R54,
If low resistance to ground persists,
the heavy blue wire at GD3 which passes
through the side wall of the chassis to
Choke RFC-6 in the amplifier com-
partment may be lifted and checked,
The remaining components C75 or C76
may then be checked directly for in-
ternal short circuits, Correct any er~
rors, replace all leads and make the
original measurement as a double check
before proceeding,

Accessory Socket:

Lug 1 - 1 megohm to ground, Color code
white~-brown-brown, exits at lug 1 of
R110 (Anti-trip control on front panel).

Lug 2 - 1 t0 3 ohms with relay X in Trans-
mit position (close manually), Varied
by setting of R119 (Mon, Level control
on top plate). Color code white-yellow,
exits at lug 12 of relay K,

Lug 2 - 22 ohms with relay K in Receive
(normally open) position, (Represents
resistance of R59).

Lug 3 - 22 ohms, Color code white-blue,
exits lug 11 of relay K (relay K open
or closed) represents resistance of
R59,

Lug 4 - Infinity - relay K in Transmit
(close relay manually). Color code
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white-yellow-orange, exits at lug 4 of
relay K,

Lug 4 - Zero ohms - relay K in Receive
position (normally open). Represents
ground connection at lug 5 of relay K.

Lug 5 - Zero ohms ~ relay K in Transmit
position (close relay manually). Color
code white-violet, exits atlug3of relay
K and R75,

Lug 5 - 100 K - 120 K ohms - relay K in
Receive position (normally open). Rep-
regents resistance of R75 plus series
resistance to ground through the bias

supply.

Lug 6 - Zero ohms - connected directly
to chassis ground,

Lug 7 - Infinity - color code black-white
band (represents common side of the
AC line). Exits at lug 1 of terminal
strip FE.

Lug 8 - Infinity - color code white-gray
(represents interrupted side of AC
line). Exits at lug 10 of relay K.

RF Output Connector ~ 11 K ochms to
chassis ground (represents resistance
of R57 and R58).

Phone Patch Input - 1 megohm (represents
resistance of R1).

Receiver Spotting Signal - infinity (repre-
sents capacity stub only - no DC path
to ground).

3, Initial Test and Adjustment;

In this check both V13 (5R4) and V14 (5U4)
are removed from their sockets so that
only filament and bias voltages will be
present when changing the Function Switch
from OFF to STDBY.

2, In plugging the line cord into the 117
V ACreceptacle (Function Switch OFF),
117 V AC should appear between lugs1
and 5 of Terminal Strip FE. This repre-
gsents the AC line voltage,

b. Since the primary of T1 is permanently

connected to the same lugs, 6.3 V AC
should appear between the secondary of
T1 at lug 1 of terminal strip FC and
ground, This represents VFO and Buf-
fer (V11 and 12) filament voltage which
should be evident by observing the fila-
ments of thegse two tubes on the VFO
chagsis, Since there is little chance of
miswiring connections toT1, any defect
in the operation of the filaments of V11
and V12 will have to be investigated
inside the VFO enclosure, Bothredand
green leads should be disconnected
under the chassis, It should be simple
to make an ohmmeter check of the fila-
ment wiring to tube pins 3 and 4 (tubes
out of their sockets), correct the error
and remount this unit, Make the 6.3
V AC measurement check called for
previously, then proceed,

Function Switch in STDBY - All other
tube filaments (except V13 and V14,
which have been removed) should now
light and negative bias voltage of 150
V DC should appear at lug1 of terminal
strip FX.

1, Physical inspection of tubesforlack
of filament power wouldbe quick and
simple, If an unlighted tube is ob-
gerved, be sure to check its fila-
ment connections and voltage at the
tube socket terminals, A check for
grounding of any part of the filament
line was previously done on Page 101
of the construction manual, Thefila-
ment lines originate in the three
white-brown leads on lug 4 of termi-
nal strip FE and can be lifted, one at
a time, toeliminate any short circuit
which might exist,

2, =150 V DC bias voltage at lug 1 of
terminal strip FX. Color code white-
gray, exits at lug 1 of terminal strip
FH. Lack of normalbias voltage here
would be caused by diodes CR5/6
being reversed inpolarity, defective
diodes, a short in some portion of the
bias line, capacitors C138A/Bbeing
reversed in polarity, or improper
wiring to any one of the resistance
divider legs connected in parallel
across this circuit, Check registance
between legs and to ground of R101,
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R76, R86, R87, R89, R90, R96, RI1,
R93, R94 and R75, Refer to Pictorial
16 of the construction manual for
wiring check, Color codes to these
terminal strips are as follows:

FV, Lug 2 -~ white-yellow, exit
R111.1 (Spot Level).

FV, Lug 4 - white-gray-green, exit
lug 1 terminal strip AH.

FV, Lug 5 - white~violet, exit lug
3 relay K.

FW, Lug 1 - white, exit lug 3termi-
nal strip BD.

FW, Lug 5 - white-gray, exit tube
V18, lug 7.

FX, Lug 2 - white-green, exit FS1-
11 (Function Switch).

FX, Lug 2 - white-green, exit lug
2 terminal strip DL.

FX, Lug 2 - white-green, exit lug 2
terminal strip DR.

3. The bias check is not complete
unless -140 V DC can be measured
at lug 5 of V20 and V21 and -68 V
DC at lug 7 of V6A and lug 2 of V8,
Bias for V20-21 is taken from R96,
color code white-gray, exitlug 2,
terminal strip BD. R38 is connected
from BD2 to BD4, Color code at BD4
white-green with exit at DU5,

FX, lug 4 - white-gray, exit lug 2
terminal strip BD.

Bias for V64, lug 7, and V8, lug 2,
is taken from the junction of R86
and R87, lug 2 of FX. Color code
white-greeén, exit to V8, lug 4 of
DR.

Exit to V6A, lug 2 of DL. Trace
each, correct, then proceed,

Initial Voltage Checks: (Bias and Low
Voltage applied)

In this check, since the 5U4 (V14) is now
reinstalled, both bias and low voltage will
be applied to the unit, i previous resistance
measurements check satisfactorily at the
rectifier socket, then this step may bhe
taken with confidence that no direct short
circuit should be encountered,

a, When turning the Function Switch to
STDBY, the filament and bias voltages

previously checked should again re-
appear and, in addition, a voltage of
+325 V DC should be measured be-
tween lug 5 of terminal strip FY and
ground, A reading at lug 1 of FY
should be +150 V DC.

1. Since the resistance measurements
given in the paragraph on Initial
Checks covered the white-red leads
to both FY1 and FY5, the same
terminating points may be used for
voltage checks, namely, DH4, BF5,
AZ4 and AG1,

Prior to RF measurements at the
center arm of R118 (carrier nullpoten-
tiometer on top plate) and R117 (side-
band balance potentiometer ontop plate),
R118 is rotated fully clockwise and C80
is rotated to its mid-range (50%) open
position, C80 will raise or lower the
RF voltage available at lug 2 of R118,

1. A VTVM RF reading (with RF probe)
at this point should read at or near
2.7 volts, This reading can vary be-
tween 2.0 and 4.0 volts RF and still
give satisfactory results, If, how-
ever, this voltage is less than 2.0
volts, it may become marginal in
producing output sufficient for ade~
quate heterodyne action, ¥ after
checking the following Steps 2, 3, and
4 this RF voltage remains too low,
then carrier oscillator crystal Y1
should be replaced,

2. Lack of sufficient voltage at R118~2
can also be caused by defect or
miswiring of C84, R43, R44, C82,
C83 and MS5, Correct any error,
obtain proper voltage and proceed,

3, Low RF voltage at R118-2 can also
be caused by miswiring of R9 and
R10, C9 and C9A or improper in-
stallation of wiring to diodes CR1
and CR2, Correct wiring and pro-
ceed,

4. Never overlook the fact that a bad
tube could be the culprit, Replace
and proceed,

5, Inability to tune the Carrier Oscil-
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lator should be traceable directly
to the wiring of C80, Correct and
proceed,

In making the RF measurement at the
center arm of R117, the 13, 985 ke LSB
oscillator is keyed through Mode Switch
section 4 (MS4) for all modes except
USB. In order to measure USB oscil-
lator voltage, it is necessary tochange
the Mode Switch to USB. The readings
in both modes are varied by R117 and
should be made initially about equal in
amplitude,

1. # should be possible to obtain an
RF voltage reading (VTVM with RF
probe only) near 0.6 volt or more

on'both oscillators (always measured.-

at the center of R117). This value can,
however, vary within small limits
(£15%) and still produce satisfactory
results,

2, If there is no output from the LSB -
USB oscillators, check the bias
voltage toeachonefirsttodetermine
if one is being keyed through MS4
and isolation resistors R99 and R100,
The source bias voltage for these
oscillators is taken from the junc-
tion of R93 and R94. Color code
white-gray-green at FV4, exit AHI,
There should be no bias applied to
that oscillator which is inoperation.
Check tube wiring, all ground con-
nections and plate voltage, Check
Mode Switch wiring at MS4 for error.
Check for defective tube -~ replace
if necessary, Check crystals Y2 and
Y3 for activity with VI'VM and RF
probe at R117, lug 1 or 3 (each
should read well over 1.0 volt).

Adjustment of Heterodyne Oscillator
Voltages: Use the regular VI VM probe
for this measurement (not RF probe),
inserted in test point TP (see Figure
22 of the construction manual). Connect
the common meter lead to chassis
ground,

1, Using the chart on Page 109, set
the heterodyne oscillator voltages
as shown, It is recommended you
turn each coil slug counterclockwise

until the oscillator stops oscillating,
Then turn each slug clockwise until
the proper indicated chartvoltage is
reached, (Note these oscillators have
two points at which they will show the
correct voltage, One gide is slow to
change, broadly tuned and easily set,
The other side is sharp and somewhat
unstable, The first is the correct
side,) The procedure outlined above
is designed to maintain this adjust-
ment on the proper side of the coil
tuning range,

2, Any difficulty with this stage (V6B)
can be traced on the grid side to
Bandswitch segment 1 (BS1) and on
the plate side to BS3, Check all
connections to the coil bracket in-
cluding by-pass capacitors C95 and
C103, Check wiring of C93 and re-
sistors R49 and R50, Be sure cry~
stals Y4 through Y9 are in their
respective sockets and that the base
pins are making good contact, Check
plate voltage at lug 3 of this stage,
Each should start reliably when the
bandswitch is rotated from its "6.9"
to its "'29,1" position,

3. Heterodyne Oscillator voltage is
coupled from V6B to V6A through
capacitor C18, This may be easily
checked for short circuit by an ohm-
meter check, A short here, how-
ever, would place B plus on the bias
line and would have shown up in the
previous bias and power checks,

VFO Calibration

Note that two methods to calibrate the VFO
are offered, One is by listening directly to

the VFO frequency (4,895 to 5,495 mc), in

which case it is necessary to couple the
receiving antenna to V12, The other method
is by listening to the driver output fre-
quency (V8), in which case it will be
necessary to couple the receiving antenna
to V8, In the second method, remember
that the mixing action of the transmitter
has not yet been tuned on Page 113 and
calibration should be delayed until the 3.5
mc section has been tuned, using the first
step in the chart on Page 116 of the con-
struction manual, In this event, the VFO RF




Page 6

HEATIH I{“;'?[T]
[ FLECLT

voltage as read at lug 1 of tube socket V7
(3rd step, left column, Page 115), may
appear somewhat different than listed,

a,

For servicing internally, it is neces-
sary to remove the VFO from the
chasgis, The VFO may be checked on
the bench by applying the 6,3 V AC
filament voltage and +150 V DC plate
voltage to it from an external power
supply. The green and red lead plus
coaxial cable are the only connections
to the unit using the chassisascommon
ground, A 47 KQ resistor may be tacked
across the coaxial output cable to
simulate the transmitter load circuit
in this test,

All wiring to tube pins of V11 and V12,
as well as the XTAL-VFO Switch,
should be checked, Components C121,
C122, C123, C124, C125 and C126
should be examined for cold solder
joints, Check all ground connections,
Check plate and screen voltages toV11l
and V12, Check by-pass capacitors
C151 and C96 for proper connection,
A gimilar wiring check of V12 should
be made, A VIVM with RF probe may
be connected to the coaxial cable and
load resistor for a normal RF voltage
check near 1.2 volts, Check operation
of XTAL-VFO Switch before reinstall-
ing this unit, RF output voltage should
disappear with this switch in the XTAL
position, I wired according to the
step-by-step instructions and sche-
matic, little difficulty should be ex-
perienced with this unit,

In the mechanical adjustment, Step 8,
left column on Page 114 of the con-
struction manual, it should be pointed
out that in order to arrive at a point
where calibration is tobegin, the plates
of tuning capacitor C123 are first
fully meshed, A clockwise rotation of
the worm gear seven turns into the
fiber gear meshes the two accurately
and keeps the worm gear high point
(the point opposite the setscrew) away
from the fiber drive gear, thus avoid-
ing any '"out.of-roundness'' contact at
this point, In the 10th Step, left col-
umn of the same page, the worm gear
is now turned nine turns counterclock-
wise, Since it is now meshed with the

fiber gear, it opens the capacitor
plates, micrometer fashion (after ob-
serving full mesh in a receiver),
approximately the proper amount open
before beginning the calibrating pro-
cess, Lack of properly performing this
step results in poor tracking of the
VFO with the front dial plate,

6. Intermediate Test and Adjustment:

a,

In obtaining the VFO voltage at lug 1
of V7, note that the Drive Level control
must be set fully counterclockwise, This
prevents any IF voltage from entering
at the VFO Mixer to change this read-
ing. Since only the VFO is involved,
lack of an RF reading here indicates
the VFO is not functioning or the Fre-
quency Control Switch is in XTAL po-
sition, with no crystal inthe VFOsocket,
VFO repair was previously discussed in
Paragraph 5 of this manual,

Initial IF Transformer Alignment:
(made with VIVM and RF Probe)

Since the VFO is disabled by turning
the Frequency Control Switch to XTAL
position with no XTAL in its socket,
and the Drive Level control is setfully
clockwise, while the bandswitch is setin
3.5 mec position, it follows the only RF
voltage present at lug 1 of V7 is IF
voltage, Although the Function Switch
is in STDBY position, the key must be
closed to take the reading in order to
remove the bias from the Heterodyne
Mixer stage, (T3 and T4 are supplied
preset so that large excursions of their
tuning slugs are notnecessary, Doing so
will unnecessarily complicate the tun-
ing of T3 and T4.) After peaking both
slugs in T3 and T4, an RF peakreading
of 0.4 volt should be realized.

1, If this voltage seems low, move the
SB balance control R117 slightly to
observe if enough voltage is avail-
able, Carrier Oscillator Trimmer
C80 may also be moved to increase
this reading at this time, This
voltage should be fully controliable
by rotating the Drive Level control,

2. I unable to tune this stage, a thor-
ough recheck of the wiring to V5 as
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well ag T3 and T4 should be made,
Plate and screen voltage of V3 and
V5 should be checked. Check the
ground connection of T4 tothechas-

gsis as well as those at the tube socket,

3. If the Carrier Oscillator voltage was
normal and the Sideband Oscillator
is functioning properly, these two
signals combine at lug 7 of V3, the
Sideband Mixer, The RF level here,
however, would be only about 0,3
volt RF. Again, do not overlook the
possaibility of a bad tube at V3 and
V5. Replace, if necessary,

Alignment (See Chart, Page 116)

Entering this phase of work, it must be
assumed that near normal RF voltageshave
been obtained at the Carrier Oscillator,
Sideband QOscillator and IF Amplifier ocui-
put, Each of these have been treated sep-
arately, It is also assumed that the VFO
has been calibrated and you are able to
tune the transmitter and receiver ({(with
shortened antenna) to the frequencies indi-
cated, The absence of any one of the pre-
viously mentioned signals would result in
no driving voltage being delivered to the
Driver or Final Amplifier stages,

a, Using the Receiver '"S" meter, Driver
Tuning Capacitor set as marked, the
VFO Mixer and Driver Coils should be
tuned to a peak receiver "S" meter
indication, On the 3.5 mc band, this
should result in grid current being
indicated onthe Transmitter grid meter.
If it should read full scale, keep re-
ducing the Drive Level control to keep
the meter pointer on scale, On this
scale, remember the meter indicates
from 0 to 1 ma, (Note that in class
AB1 operation, zerogrid current allows
full output power in SSB. Only a small
amount of grid current is used in the
CW mode to improve the efficiency,)
If no grid current is indicated, peak T3
and T4 while watching the receiver "S"
meter again, If no grid current is indi-
cated examine coils L6 and L1l and
determine if they have the proper ca-
pacitors C44 and C55 installed, Examine
C40A and C148 for proper installation,
Trace the color coded leads of these
coils to determine if they are properly
connected to BS4R3 and BS5R3, re-

spectively, Check plate and screen
voltages of V7 and V8, Check ground
and bypass connections at these two
sockets, RF voltage measured at the
grid of V8 (with RF probe only) while
peaking the Driver Tumning Capacitor
should be near 6,0 volts, RF volt-
age at the grids of V20-21 should
be near 40 to 45 volts on this band.
If grid current is still absent, check
V20 and V21 for grid shorts., Check
R36 for a resistance reading of 6800
ohms, If this reads low, replace with
a new component, Grid current will
not be indicated on the front panel meter
if a meter probe is left connectedtothe
grids of V20-V21,

Final Amplifier Neutralization

Three methods are given, Two (VI'VM and
Grid Dip Oscillator methods) require that
V13 (5R4) be removed from its socket, The
maximum power, minimum plate current
method requires that Vi3 (5R4) be rein-
stalled, Since transmitter tune-up, with or
without this rectifier installed, may be un-
familiar as yet, reference to operating
instructions on Page 130 may prove helpful
here, If the RF voltage level is too low to
read well in the VI'VM or Grid Dip Oscil-
lator methods, the dummy load may be re-
moved from the output connector to give a
slightly higher reading, In all cases, do not
forget to replace the dummy load before
tuning up with full transmitter power,

a, The most important items in the neu-
tralizing network are as follows:

1, Correct length and placement of
the neutralizing cable from C58 to
DT4, (Keep it down against the
chassis,)

2. The red lead from hole 24 to band-
switch lug BS5R10, (Keep it down
against the chassis,)

3. The blue lead from BS5R10 to DT4,
(Keep it down against the chassis,)

4  C146 must be located on the Driver -
Coil bracket as in the right-hand
illustration of Detail 20B (Page 67).

5, C40A must be located on the VFO
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Mixer Coil bracket as in the left-
hand illustration of Detail 20B.

6. Neutralization should always be done
at 14,250 kc with full grid current
indicated, DONOT attempt to neutra-
lize if there is no grid current indi-
cated,

Whenever Final Amplifier tubes are
changed, always reneutralize again at
14,250 KC.

After neutralization, it is always wise
to repeak all coils in the Chart on
Page 116 in additiontotransformers T3
and T4,

9, Final Alignment:

a,

Initial Setting of Carrier Null

1, Initial carrier oscillator trimmer
C80 setting should always be two-
thirds closed, (See Figure 28, Page
119))

2. The transmitter should be tuned for
maximum power output in the CW
Mode at 3800 kc on a dummy load,

3. The receiving antenna should bere-
duced to a stub (a few inches long)
which will just give full scale "S"
meter reading with the receiver RF
gain full on (transmitter producing
full output in CW Mode).

4, Place the transmitter mode switch
in USB position, close the AF Gain
control and key the microphone on
or short mike pin 2 to ground, A
carrier null in this position (even
through some indication other than
zero, but well down on the '"S" meter
scale, is present) is satisfactoryfor
this initial setting,

Setting Carrier Oscillator Frequency

1, The accurate method is to use an
audio generator as described pre-
viously, setting the generator fre-
quency to 400 cps,

2. The high frequency setting may be

= )

made at either 1000 or 1500 cps,
setting the relative power output as
exactly full scale, The lowfrequency
setting should read exactly half of
full scale by adjusting C80 as de-
scribed on Page 120, This adjust-
ment sets the 400 cps audio fre-
quency at the -6 db point on the
filter, the carrier atthe ~25dbpoint,

10. Setting Sideband Frequency

This getting should be done as described in
the construction manual,

11. Setting Sideband Balance Qutput

a, It is necessary to upset the carrier
null setting in order to obtain enough
RF output indication for this setting
(always with audio gain control closed).
This is done by rotating R118 and C9,
if necessary,

b, Ezxact balance, as indicated by RF
power output on the transmitter panel
meter, 1s desirable even though an RF
measurement at the center arm of
R117 may not be equal in amplitude
on both sidebands,

12, Final Carrier Null Setting

a. Most important in this setting is that
both transmitter and receiver be thor-
oughly warm and at operating temper-
ature,

b. Inasmuch as mechanical changes might
take place when installing in the cabinet,
always recheck null adjustment after
this installation is complete,

c¢. I null drift should occur (after warm-
up) C9 should be examined for evi-
dence of mechanical instability, Re-
place, if necessary,

d, Carrier null should be rechecked every
few months until components have fully

aged,
13, Trap Tuning

a, Trap tuning of the 40, 20 and 15 meter
traps can easily be accomplished by
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tuning the transmitter to the exact
frequencies indicated in the Chart on
Page 121, then setting each trap toa
minimum "8" meter reading on the
receiver tuned to the frequency indi-
cated, Shorten the receiver antenna
again to obtain just full scale "S"
meter reading at the transmitter out-
put frequency (transmitter producing
full output in the CW mode).

The 40 meter trap L19 is used to trap
the second harmonic of the heterodyne
oscillator signal operating at 3.4 me,
The trap is tuned for minimum re-
ceiver "S" meter reading with the re-
ceiver tuned to 6.8 mc, The trans-
mitter should be tuned to 7,0 mc with
full power being delivered to a dummy
load (key down in the CW mode).

The 20 meter trap L20 is usedtoatten~
uate 8,995 mc energy passing through
the heterodyne mixer at a low level,
This trap is tunedfor minimumreceiv-
er "S" meter reading with the receiver
tuned to 14,150 kc, The transmitter
should be tuned to 14,250 k¢ with full
power being delivered to a dummy load
{key down in the CW mode).

The 15 meter trap L29 is used to trap
the 4th VFO harmonic on 15 meters at
the VFO injection point, The trap is
tuned for minimum receiver '"S" meter
reading with the receiver tuned to 21,100
kc, The transmitter should be tuned to
21,125 KC with full power being de~
livered to a dummy load (key down in
the CW mode).

1. Any difficulty in getting these traps
to tune may be traced directly to
the trap in question.. 119 is the 40
meter trap, L20 the 20 meter trap
and L29 is the 15 meter trap, Ex-
amine each component, including the
coil padding capacitor, wiring to
BS2R and to the VFOmixer V7, Cor-
rect any error and proceed,

14, Setting ALC Meter Level

a,

Betting this level should be simple,
Any difficulty in making the setting
can be traced to wiring of R113 (ALC

set), harness lead to MS1RS8, 9 and 10
(color code, 8 gray, 9 and 10 white-
blue-blue) and meter terminals 3 (color
code, white-blue-blue) and 9 (color code,
white-orange).

15. Check of Relative Power Adjust Control

a,

Any difficulty in the action of this con~
trol may be traced to terminal strip
DC (Pictorial 5, Page 40).

Check connection to final tank coil L12,
resistors R57 and R58, diode CRT,
white-red-red lead at DC1 (exits at
R114-1 on the front panel). Correct
errors and recheck,

18, Setting FSK Frequency

a,

If properly wired, adjusting C92 should
change the FSK key closed transmitter
frequency by an amount up to about 900
cps from the normal FSK keyopenfre-
quency, If trouble is experienced here,
check the following:

1. Wiring to MS84, lug 9 - exits one side
of C92,

2, CR8/9 wiring from C92 to ground,

3. Resistor connections R92A, R92 and
C150A.

4, White-violet lead to FSK key jack,
lug 1,

17. Mode Switch Functions

a,

The construction manual gives a mode
switch operational check, I operation
is normal, proceed; if not, examine
color code leads from the harness to
the mode switch as follows:

1. White-~black-black to MS1F10,

2, White~violet to MS1F12,

3, White-blue~-blue to MS1R9,

4, White-blue to MS1F2/4/5,

5. White-orange-orange to MS1R3,
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8, White-yellow to MS1F9,
7. White-orange to MS1F86,
8. Black-blue shielded to MS3-6,

9. White to MS2-1,

10, Black to MS3-.11
11, White-black to MS2-6,

Analyze specific malfunction by com-
parison with the described operation in
order to localize difficulty,

1. CW
2. AM
3. FsK
4, 1LSB
5. USB

Check control functions at MS1 F, MSIR,
MS2, MS3F and MS4,

18, Function Switch Final Check

a.,

The construction manual gives a func-
tion switch operational check, H oper-
ation is normal, proceed,; if not,examine
color coded leads from the harness to
switch as follows:

1. White-black-black to FS2-4,

2. White-gray-black to FS2-6,

3. White-yellow to FS1-6,

4, White-orange to FS1-3/5.

5. White-black to FS2-5,

6. White-orange~orange to FS1-12,

7. White-violet to FS1-11,

8, White-green to FS1-11,

9. White~blue to FS2-12,

Check jumper wiring to FS1 and FS2

from schematic, Correct any discrep-
ancy and proceed,

19. Cabinet Installation

20,

ao

Most important before installing the
transmitter in the cabinet is to route
the cable harness in the rear corners
away from the rear apron sheet metal
screw holes, Prevent these screws
from causing short circuits by position-
ing the harness clear of these areas,

Be sure to recheck the rear collars on
shafts which may be binding due to
springing of the front panel upon instal-
lation, *+'O tuning, plate tuning and
plate loading shaft collars may need
repositioning,

Renull the carrier after installation and
preferably after the transmitter has
reached full operating temperature,

Operation

a,

Meter readings:

1, Final grid current - scale reads 0
to 1 ma,

2, Final plate current, scale reads 0
to 400 ma (total cathode current of
the final amplifiers).

3. ALC (ALC voltage) - white ALC area
only,

4, Relative power - reads relative pow-
er output, adjustable with the Rel,
Power Adj, control, :

5. HV - final plate voltage - scalereads
0 to 1000 volts,

Note that in CW gperation never more
than 1/2 ma is required for maximum
power. (Actually, in class AB1, power
will begin to fall at about 1/8 ma of
grid current-this is normal,)

Plate Tuning should always be done
while observing the relative power
output meter - the plate position is
used only to check plate current and
the evidence of neutralization, (A small
plate current dip may be cobserved in
CW ONLY when about 1/2 ma grid
current is indicated.)
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In AM, NO grid current is ever indi-
cated since the drive level is reduced
to allow only 100 ma of plate current
in this mode,

1. 100% modulation is best ocbservedon
an oscilloscope, but may be closely
approximated by increasing audio
gain until the plate current just be-
gins to vary slightly,

In SSB, the ALC circuit effectively
keeps the grid current at zero, Only a
slight movement of the grid current
pointer should be observed (this condi-
tion holds as long as the ALC pointer
stays within the white area of the ALC
Box).

1. In SSB, plate current peaks never
exceed 100 ma for full power output
as observed on an oscilloscope.

2, In SSB, indicated relative power out-
put (providing the relative power
adjust control is left at the same
point it was set upon CW tune-up)
will always be about cne-third that
indicated in the CW mode, This is
normal, Meter inertiais responsible
for lack of reading and an oscillo-
scope trace will prove the point as
illustrated in Figures 35A and 35B
of the construction manual,

Spotting Level Function:

1, If your operating habits are such,
you may like to check your fre-
quency during a QSO. The SPOT
LEVEL control may beleft atalevel
which will give you a proper audio
level in the receiver, if desired,

2. It is normal for the ALC pointer to
kick up when changing from PTT-
VOX to SPOT and vice-versa,

3. The driver tune control may be
peaked while you are in the SPOT
position and sustain an audio tone in
the microphone, observing the "S"
meter of your receiver for a maxi-
mum reading,

21, Supplementary Information

a‘v

Shielding:

The HX-10 should not be operated nor
should the coils be tuned with the
metal cover removed, This cover pro-
vides the necessary shielding for stable
operation,

Neutralization:

Important to neutralization is the proper
placement of C146 (680 uuf) capacitor
on the driver coil bracket and C40A
(.01 ufd) capacitor on the VFO mixer
coil bracket, Interchange of these two
will result in inability to obtain grid
drive and proper neutralization., The
neutralizing capacitor C58 normally
runs at about 50% when properly neu-
tralized. Under no circumstances can
neutralization be accomplished without
grid current indication,

Loading:

Fixed 50 ohm loading is provided when
the loading control is opposite the 50
ohm indication, When the transmitter
is being used with 50 or 72 chm trans-
mission line, this control should be at
or near the 50 ohm panel marking in
the center of each band, This setting
need not be changed when the trans-
mitter is operated on a different fre-
quency or band unless the antenna is
such that a transmission line other than
50 to 72 ohms is used, The loading
control may be tuned for maximum rela-
tive output power reading at any time,
There will normally be small changes
within a band and proper padding ca-
pacity is inserted when changing the
bandswitch from one band to another.

Antenna SWR:

A standing wave indicating device is
extremely useful, It may be used to
tune the transmitter, Its readings in
forward position should be the same
as the transmitter relative output
power readings, In the reverse posi-
tion, it will indicate the SWR presented
to your transmitter by your antenna,




Page 12

R

The SWR should be below 2 to 1 for effic-
ient power transfer, Higher readings
indicate work on the antenna may be
necessary, An SWR bridge may be left
in the transmitter output line perma-
nently,

Phone Patch Operation:

In this transmitter the phone patch and
microphone input are in parallel, Many
phone patches disconnect the audiosig-
nal when turned to their "OFF" or
"STANDBY" position, similar to the
Heathkit Model HD-19 Phone Patch,
I your phone patch does not perform
this function, it should be physically
disconnected from the transmitter when
not in use,

RTTY Operation:

The HX-10 should be tuned according
to manual instructions for this service,
In addition, it is usually necessary to
advance the grid drive to a point
where final amplifier plate current
does not change with the shifting of
the carrier frequency. Usually 1/8 to
1/4 ma of grid current will stabilize
plate current, In any event, use the
least amount of grid current toaccom-
plish stable plate current indication,

Receiver Anti-Trip Connection:

Some receivers lack the 500 ohm audio
output tap necessary for anti-trip op-
eration, The anti-trip (500 ohm) lead
from the accessory socket can be
connected to the 4-8 ohm speaker termi-
nal with fair results, Better results can
be obtained by slightly modifying the
receiver, A 01 pufd or ,02 ufd ca-
pacitor rated at 500 volts can be con-
nected to the plate of the receiver
audio output tube, The other end of
this capacitor may then be used as
the 500 ohm or high impedance con-

j.

nection to the transmitter anti-trip
control R110,

CW QOperation:

1, When operating in CW mode with
the tone amplifier connected to the
receiver, remember to turn the
anti-trip control counterclockwise
since the energy fed to the anti-
trip amplifier is capable of pre-
venting relay K from closing, keep-
ing the transmitter turned off,

2. When operating in the CW mode
below 14,100 ke, and especially
below 14,000 mc in the 20 meter
band (if used on MARS frequencies),
the transmitter should be operated
at zero grid current, This will keep
the spurious crossover frequency of
13,985 kc at or near -85 db, Op-
eration at this level will not ap-
preciably affect power output,

General:

Often in building a kit of this size the
customer neglects the reading of the
circuit descriptions provided, Your
particular attention is invited to the
block diagram and partial circuit des-
criptions, These will furnish you with
a step-by-step explanation of the trans-
mitter operation,

Too much emphasis cannotbe placedon
care used in placing components, dress-
ing leads, and checking shielded cables
for short circuits, as well as contin-
uity, Observe in particular the solder-
ing technique used,

Together with the schematic and cir-
cuit description, the "In Case Of Dif-
ficulty'' section will furnish you with
many ideas on working out any problems
encountered,




—
!DA, STROM, incorronareo

s HEATH COMPANY

B ENTON HMARS OR, MICHIGAMNM ¥ UKOMNM 3-39061

Dear Customer:

November 2, 1962

The following modifications are to be incorporated in your HX-10 Transmitter
to reduce 4TH VFO HARMONIC RADIATION AND TO ELIMINATE LOWER
SIDEBAND OSCILLATOR SPURIOUS RADIATION,

If you have just purchased an HX-10, assemble the kit, and then install the
meodifications by following these instructions.

PARTS LIST

PART PARTS DESCRIPTION
No, Per Kit
jas ™ 24 1 680 © 1/2 watt resistor
e, (blue-gray-brown)
{ 20-118J 1 15 ppf resin dipped ca-
pacitor
1 21 mc trap coil

SHIELD INSTALLATION
Refer to Figure 1 for tlie following steps.

( ) Remove the green wire from lug 9 of
switch MS5, Pull this wire out through the
rubber grommet of the crystal filter shield,

{ )} Remove the screw holding the cable clamp
to the crystal filter shield,

{ ) Remove the twe screws holding the crystal
filter shield to the top plate,

( ) Remove the crystal filter shield from the
chassis by carefully sliding it toward the
rear of the chassis, lifting it over the
filter pin and ground lug,

587-185

PART PARTS DESCRIPTION
No.

Per Kit

()

()

()

Crystal filter shield

IF chassis partition shield
6-32 x 1/4" screw

6-32 nut

#6 lockwasher

Remove the rubber grommet from the
shield just removed and install it in the
new one,

In a reverse manner, install the new
crystal filter shield in the gsame location
as the one just removed, Use the original
hardware,

Remount the cable clamp using the original
hardware,

Pass the green wire through the rubber
grommet of the crystal filter shield, Con-
nect the green wire to lug 8 of switch
MS5 and solder the connection,

11-2-62
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Figure 1 2
(Xx) Remove the screw from the partition at 2, If grid current above 1/4 ma is used, the
location A. signal radiation at 13,990 kc rises to about

-57 db and while it may be copied at some dis-

6{3 Insert a 6-32 x 1/4" screw in hole B of the tance from the transmitter, it will generally

IF shield, The screw must be installed from not be indicated as a '"S8" meter reading on a
inside the flange, receiver,

(x) While holding. the screw in hole B fro{ll From the foregoing, it is apparent that the
under the shield, install the IF shield in installation of the new shield plus operation at
place between the crystal filter shield and zero grid current levels in the CW mode will
the chassis partition by first positioning the virtually eliminate any trace of this signal at
screw in hole B of the crystal shield. Secure 13,990 ke, If the transmitter is used at fre- % /10
in place with a #8 lockwasher and a 6-32 quencies above 14,100 kc this radiation is non-
nut on the screw at B. existent for all practical purposes, Operating

i at zero grid current will not appreciably reduce
(‘6) Complete the shield installation by replac- the output of the transmitter,
ing the 6-32 x 3/8" screw removed at
location A and securing with a 6-32 x 1/4"
screw at C, using #8 lockwashers and 6-32 3. When operating SSB, grid current isalways

nuts on both, Install the screws from in- at near zero due to ALC action and this radia-
side the IF shield as shown. tion becomes no problem,
— s
OPERATIONAL NOTES ON SPURIOUS ] o
RADIATION AT 13,990 KC (BAND 4. In driving a linear amplifier such as the
SELECTOR AT 13.9 POSITION) Heathkit model HA-10, the HX-10 (used as an
o exciter) never rises over zero grid current

1, In operating the HX-10 at the band edge levels and again this problem becomes non-
frequency of 14,000 ke, no signal should be heard existent,

at a reasonable distance from the tranamitting

station on 13,990 k¢ (lower sideband oscillator

frequency) if the transmitter is adjusted for zero 5. Operating near or exactly on 13,990 kc
grid current, Attenuation from the peak power  (if used for MARS purposes) should be done at
output level under these conditions is approxi-  zero grid current levels to avoid any cross-
mately -85 db, over,
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VFO 4TH HARMONIC TRAP INSTALLATION

Refer to Figure 2 (partial schematic) and Figure
3 for the following steps.

(,() R122, Remove the 2200 Q (red-red-red)1/2
watt resistor from between lug 3 of terminal
strip DO, and lug 1 of tube socket DQ.

(¢) R122, Install a 680 Q (blue-gray-brown)1/2
watt resistor between lug 3 (NS) of terminal
strip DO, and lug 1 (Solder) of tube socket
DQ-

()9 L29, Position the 21 mc trap coil (#40-507)
straight up (so the coil can be adjusted) from
the top plate. Connect a short length of bare
wire from lug 1 of the coil (Solgder) to the

adjacent solder lug (Solder} as shown,
.

w40~ 307

§€) C168, Connect the 15 uuf resin dipped ca-
pacitor from lug 2 of the coil (Solder),
to lug 3 of terminal strip DO (Solder).

TRAP ADJUSTMENT

1. Tune the transmitter for full output in the
CW mode at 21,125 ke,

2, With the transmitter key down (frequency
at 21,125 kc),the 4th harmonic of the VFO
will appear at 21,100 ke,

3. With the receiver tuned to 21,100 ke, adjust
coil 1L.29 for a minimum "S" meter reading, When
properly adjusted, this crossover signal will be
more than -55 db below peak transmitter output,
o PAGE 131+ 13
Thank you,

HEATH COMPANY
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June 8, 1862

Dear Customer:

The following items have been of concern to some of our HX-10 customers. As supplemen-
tary information to that given in the manual, we feel this might be helpful in explaining some
of the operational characteristica of the HX-10 as well as assisting you in construction,
These additional tips on information already included in the manual ghould enable you to easily
obtain the performance engineered into the HX-10,

1,

2,

The HX-10 should not be operated nor should the coﬁs be tuned with the metal covers
removed, The metal covers provide necessary shielding for stable operation,

NEUTRALIZATION -

a, Check the bypass capacitors on the VFO mixer and drive coll brackets, A 680 uuf
capacitor is used on the driver bracket, A .01 ufd is used on the mixer bracket, If
these are Interchanged, problems with grid drive and neutralization will resuit,

b. The red and blue wires on lug 4 of terminal strip DT should be checked for lead dress,
The red wire from lug 4 goes to hole 24 underneath the bandswitch and has to be
dressed down against the chagsis away from the final tube socketa. The blue wire to
BS5-R10 should be dressed down against the chassis,

¢. Neutralize only on 20 meters as specified in the manual, This is a compromise
method of neutralization which will give satisfactory neutralization on each band,
Normally, the neutralizing capacitor will be at approximately 50% megh when this
transmitter is properly neutralized, Under no circumstances should you attempt
neutralization unless you have grid current indicated,

FINAL AMPLIFIER PLATE TUNING .., Alltuning of the final amplifier i{s performed in the
relative power position of the panel meter. Due to the very low amount of grid drive used
in linear operation, the final circuit cannot be tuned by a dip in the plate current, Resonance
is indicated by maximum power output, The plate position of the meter is used for adjusting
plate current when operating AM and to give the operator an indication of the amount of
final current being drawn during tuneup, which willbe 200 to 250 mils, The loading control,
88 well as the final amplifier tuning control, is adjusted for maximum power output as
indicated in the relative power position, When the trangmitter is being used with a 50 to 72
£ transmission line, the loading control should be at or near the 50 § panel marking, The
control asetting need not be changed when the transmitter is operated on a different fre-
quency or band unless the antenna is such that a transmission line other than 50 to 72 Q is

" being used,

SWR ... The best results will be obtained when your antenna is properly matched to the
transmitter, A standing wave indicating device is extremely helpful in loading your trans.
mitter, The standing wave should be below two-to-one for efficient power transfer, A
standing wave higher than this neceasitates trimming of the antenna or adjusting it for
the intended operating frequency, The SWR bridge can also be used as an amplifier tuning
aid by using it in its forward position and tuning for maximum power output.

HETERODYNE OSCILLATOR COIL TUNING ... The coil adjustments provided allow tuning
to both sides of the peak oscillator voltages, However, on one side the voltage rise will be
gradusl and easily adjusted, This is the correct gide, On the other side the oscillator will
change quickly from an oscillating to non-oscillating condition, This is the wrong side. It is
also possible for some meters to read lowor high, After alignment, this tuning may be re-
checked to note any difference in grid current level by varying the heterodyne oscillator
voltages within a small range, The voltage readings given should be adequate providing the
meters used are normal,

Over
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8.. TO OPERATE THE HX-10 IN AM you merely load the transmitter in CW for full output
then reduce the power of the transmitter by turning down the "drive level control' until
the plate meter indicates 100 mils. In as much as it is operating linear, no grid current
will be indicated,

7. PHONE PATCH AND THE MICROPHONE INPUT ... are in parallel, Many phone patches
today when turned to the "'off” or "'standby'' position disconnect the audio signal going into
the transmitter, If your Patch does not perform this function, it should be physically dis-
connected from the transmitter when not in use, The Heathkit Phone Patch has built-in
provisions for disabling this audio connection,

8, RTTY OPERATION .., The HX-10 should be tuned for normal CW operation, Then the
tuning instructions in the manual should be followed exactly for this type of service. It is
necessary to advance grid drive to a point necessary to maintain stable plate current in
the final amplifier, Shifting of the frequency with insufficient grid drive will cause some
shift in plate current which is not desirable, Usually 1/2 to 8/4 mil of grid current will
stabilize plate current in this type of operation, .

9. Some station receivers lack the 500 Q audio output tap necessary for anti-trip, The anti-
trip (500 §) lead can be connected to the regular 4 to 8 § speaker terminal with fairly
good results, Better results can be obtained by slightly modifying the receiver, A .01 ufd
or ,02 ufd capacitor rated at 500 or 800 volts can be connected to the plate of the audio
output tube in the receiver, The other end of this capacitor should be connected to an
appropriate terminal on the rear apron of the receiver, and this terminal used as the high
impedance, or 500  tap, In most conventional output circuits, the plate of the output tube
is connected directly to the audio output transformer,

10, WHEN OPERATING IN CW MODE with the tone amplifier connected to the receiver, re-
member to turn the anti-trip control counterclockwise since this energy fed to the anti-
trip amplifier is capable of preventing relay K from closing with consequent lack of grid
drive and power output,

11, 20 and 40 METER TRAPS -~ |

a., The 40 meter trap, L19, is used to trap the second harmonic of the heterodyne
oscillator signal occuring at 3.4 mc, The trap is tuned for minimum "8" meter
reading on a receiver set at 8.8 mc while the transmitter VFO i3 operating at 7.0 me,

b, The 20 meter trap is used to attenuate 9 mc energy which is passing through the
heterodyne mixer at a low level, This is tuned for minimum "S'" meter reading on a
receiver set for 14,150 mc while the transmitter VFO is tuned to 14,250 me,

¢. The traps are tuned while the transmitter is operating at full output, keydown on a
dummy load, The receiver should have a sufficient length of antenna to get an "S"
meter reading on the desired frequency, If no signal is received, increase the re-
ceiver antenna or tune the trap slugs up or down a small amount until some signal is
heard, then tune the traps for minimum,

Often times in bundmg; Vai kit 'oi this size, a customer will neglect to read the circuit description
provided in the manual. Pay particular attention to the block diagram and partial circuit dia-
grams, These will furnish a step-by-step explanation of the operation of the transmitter.

In general, heterodyne transmitters of this design depend upon the performance of the pre-
deding stage for the subsequent or following stage, Any difficulty arising in obtaining proper
operation of the transmitter can usually be isolated by starting at the carrier oscillator and
following the signal through the transmitter until an abnormal condition is located, This section
can then be carefully checked for a wiring error, interchanged component, or defective part,

Too much emphasis cannot be placed on care used in placing components, dressing leads,
checking audio shielded cables for continuity and particularly the soldering technique used in
your transmitter, The "In Case Of Difficulty’ section of your manual is very complete and will
furnish you with many ideas on working out your problem,

6.6.62 Thank you,
HX-10 ATH COMPANY
597-M156 HE °
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HEATE COMPANY

Phone 616-983-3961 ¢ TWX-616-983-3897 » Benton Harbor, Michigan 49022

Dear Qustomer:

This power transformer may be a single Primary type for 115 volt
power lines or it might have two primary windings for either 115
or 230 volt lines. If the number of leads and the color codes

corraspond to the instructions in your manual, no additional in-

structions are necessary.

If there are two extra leads on the transformer, vou will need
the following special instructions. Locate and mark the steps
in your manual for connecting the primar  transformer winding.
These leads are usually coded black and connected to the power
cord through an ON~-OFF switch and fuse. Use only the group of
steps that correspond to the AC line voltage in your area.

OPERATION FROM A 115 VOLT AC POWER SOURCE
(Figure 1)

{ ) Connect both the black and black-green
transformer leads to either one of the
115 VAC input connecting points (line
cord, fuseholder, On-Qff switch, etc.,
ag directed in the Manual) in your kit.

{ ) Connect both the black-yellow and black
red transformer leads to the other 115
VAC input connecting point.

OPERATION FROM A 230 VOLT AC POWER SQURCE
(Figure 2)

{ ) Commnect the black-green and black-yel-
low transformer leads together and
solder the connection. Place insulat-
ing tape over the connection.

{ ) Connect the black transformer lead to
either one of the 230 VAC input con-
necting points {(line cord, fuseholder,
On=-0ff switch, etc., as directed in
the Manual) in your kit.

_ BLACK

i1y BLACK-YELLOW
50 &0~ BLACK-GREEN

BLACK RED
Figure 1
) BLaua
230y BLACK. YELLOW
50/60~ BLACK.GREEN

BLACK-RED

Figure 2


http:l'IL\.OW

( ) Connect the black-red transformer lead to the other 230 VAC
input connecting point.

( ) Label AC socket (if any) on the rear panel for future refer-
ence. Unless othexwise instructed, it is now wired as a 230
VAC source -and Edfinot be used for 115 VAC devises.

Thank you,
HEATH COMPANY
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Correct adjustment of the HX-10 traps, shown in the drawing, is essential in order to avoid

spurious emissions. Mason provides an explanation in the accompanying text.

SPURIOUS EMISSIONS FROM HX-10
TRANSMITTER TRACED TO
MISALIGNED SWITCHABLE TRAPS

I traced the source of spurious emissions from
my HX-10 Marauder, noticed near 6800 kHz,
10 the two switchable traps in the mixer plate
circuit. These traps, intended for harmonic
suppression, are switched, one at a time, on
both 20 and 40 meters. The 40-meter trap
should attenuate the second harmonic of the
heterodyne oscillator 3.4-MHz output. Ap-
parently this signal can sneak through the final
amplifier and be radiated. In my HX-10, |
measured this signal at 6797.3 kHz.

The remedy was to set the HX-10 on the
40-meter band, adjust the VFO to 7 MHz, set
the function switch to standby and, while
listening to the receiver purposely tuned to
6800 kHz, I adjusted the final-amplifier grid
drive for maximum S-meter indication, The rf
gain control on the receiver was then adjusted
to provide 2 40 dB above §9 meter level. Next, [
tuned the 40-meter trap for minimum S-meter
indication. This procedure dropped the signal
level to S5, The trap had beeri a long country
mile out of adjustment,

On-the-air checks with WASSUW, Grand
Rapids, Michigan, and WBPPY in Mt
Clemens, Michigan, revealed no evidence of
spurious emission. | proceeded 10 observe the

performance of the 20-mcter trap. This too was
out of adjustment. It is intended to attenuate
the 9-MHz signal that can sncak through the
heterodyne mixer and combine with the VFO
output, producing spurious signals from 13.9
to 14.5 MHz. The tuning related to these
signals is backward to that for those signals
normally produced by mixing the 9-MHz signal
with the 10.4-MHz crystal output and the
14.5-MHz signal with that on 13.9 MHz. The
HX-10 performed in shipshape condition once
these corrections were made. — R. M. Mason,
WBNN, Lima, Ohio

CONVERSION OF SINGLE- ’
CHANNEL RECEIVER TO MULTI-
. CHANNEL OPERATION

Since my article “A Single-Channel VHF
Monitor Receiver’* was published in the
December 1979 QST, | have had a number of
letters from people who want_to use it as a
multi-channel vhf monitor receiver. The
method mentioned in the article uses expensive
crystals and [ have developed an inexpensive
solution using low-cost 44-MHz crystals which
provides a satisfactory arrangement for this
conversion. This solution uses Q2 as a tripler
by omitting C12, RS and R4, increasing the
value of Ci3 t0 0.01 uF and driving the base of
Q2 from the overtone oscillator shown in the

D

O REGULATED 8-V SUPPLY FROM

RECEIVER BOARD {THIS
MUST BE THE SAME SUPPLY

TO 02  ASUSED BY G2)
27 l BASE
285770 |
« '] 44-MHz TUNED CIRCUIT
2.5 TAPPED AT 30% POINT
44-MH1 »
3rd - OVERTONE
cRYSTAL - N,
. o |
¥
e

“follows the standard 1:3 dit-to-dah duration

GaCLF uses this modification to convert his singlechannel vhf monitor receiver io muiﬁ-channe!
U%e. See December 1979 QST, p. 24. Resistances sre in ohms,

e
A o
“

accompanying illustration.

The performance of this modification is as
good as that of the original. Standard 2-meter
receiver crystals, such as are used in the
TR2200 and similar equipment, may be used. |
have not devcloped a scparate printed circuit
board for the application. — James M. Bryant,
G4CLF, Swindon, Great Britain

A METHOD OF CALIBRATING
THE SPEED CONTROL OF AN
ELECTRONIC KEYER

This procedure involves the modification of a
pocket calculator. The normal functioning of
the calculator will not be impaired and the in-
ventive ham will find many uses for the resul-
tant ““digital counter.” Only calculators that
add and display a running total by punching
the equals key will work in this application.
Most of the inexpensive models do perform in
this manncr. To test your calculator, punch
1 + 1 =, The display should read 2. Now push
the equals button again. If the display reads 3,
you have the right type of calculator for the
modification.

Open the casc. Locate the two conductors
leading to the cquals switch on the keyboard
pad. Carcfully solder a piece of hookup wireto
each of the conductors. Install a smail two-
conductor jack in the calculator case. Solder
the remaining ends of the two pieces of hookup
wire to this jack. Use an appropriate plug to
mate the jack and from it connect leads to the
output of the keyer. If the kcyer has a relay-
type output, everything should be ready to go.
Should the keyer have a transistor switch in the
output, you may have to reverse the polarity of
the lcads before the keyer will actuate the
equals switch,

To determine the keying rate at some given
setting of the speed control of the keyer, punch -
in1 + 1. Useaclock to monitor the time, Send
a string of dits for exactly one minute, Accord-
ing to Downs (see March 1979 QST, p. 11), 8
word may be represented by a string of 25 dits. -
Dividing the amount shown on the display by
25 should then give you the keying speed in
words per minute, 1t is assumed that the keyer

ratio.
Kentucky

Jim Pius, K4EY, Louisville,

MORE ON IMPROVING
THE SB-104A/644A

[3 Laurence David, W4YEJ, one of several
amateurs who wrote 1o QST regarding the
modification article about improving the
SB-104A/644A presented in the August 1979
QST, points to a need for an updaie on the arti-
cle because of a manufacturer’s production
change. That change, confirmed by Heath’s
Technical consultant, Ed Mosher, means that
amatcurs with recent versions of the SB-104A
should follow the procedure outlined by
WA4YE]. David writes:

“1 completed building my SB-104A in May
of last year. It was great, therefore, to sec the
modifications by Harlan Bercovici in the
August issue of QST with additional notations
in the September *Feedback.’

““l uncovered a wiring problem after the
specified lcads were removed from the audio
board (F-19) according (o the instructions. ...
Subsequently, | learned that this problem ap~
plies to any SB-104A that was wired from
assemnbly instructions with serial numbers
ing with 03 or 04 and later. The 13

!
!
t










T Ty S T

“I D TR e =N e e
R { . : !

Assembly
and
Operation

c:% HMEATHEKIT
Loy A rerg AY torri

“MARAUDER”
TRANSMITTER

MODEL HX-10

All prices are subject to change
without notice, The Heath Company
reserves the right to discontinue
instruments and to change specifi-
cations at anytime without incurring
any obligation to incorporate new
features in instruments previously
sold,

HEATH COMPANY,

BENTON HARBOR,
MICHIGAN

KN, = subsidiary of
DAYSTROM, INCORPORATED

TABLE OF CONTENTS

Specifications, ....... .

----------

Introduction. . ., ..................
Circuit Description, . .............
Construction Notes, , . .............
Parts List, .. ..................
Proper Soldering Techniques, . .......
Schematic, . ....................
Step-By-Step Procedure, ,..........
Step-By-Step Assembly, . ...........
Initial Inspection And Checks, . ,......
Initial Test And Adjustment. ., .......
VFO Calibration, ,.............. .
Intermediate Test And Adjustment, cee e
Final Amplifier Neutralization, . ,....
Final Alignment. . .. .............
Cabinet Installation, ., ............
Installation, . .. ......c0cvivvnn.
Operation, , . ., .. .. ..o
In Case Of Difficulty. .. ...........
Troubleshooting Chart, . ...........
Service Information. . .............

Warranty, .......... et e e

*Fold-out from Page.

Copyright 1962
Heath Company 8/31/62

21
22
32
33%*
33
34
107
108
112
115
117
119
124
124
128
134
134
139
142

L ——h




Page 2

SPECIFICATIONS

Types of Emission, , ., ...veeceneseeen

Power Input
Power Output, . . v o vovsovevveocovsnsee
Output Impedance, . .. ..o verevonvsoas
Frequency Range (mC). .« v vvvvvvvveenons

Frequency Stability. . . .. vee v e envevecens

Tuning KnobRatio, . . ... cv e eneceeess
Carrier Suppression., . . ..evevecvcsvssss

Unwanted Sideband Suppression, . . s es 0 e«

Keying Characteristics, ., ..vvv v ecevoseee

Audio mputl L 2N T N BN DN B BN BEE JEE REE DN IR BN JEE Y IEE N INE N B N R N 2
Audio Frequency Response, . , v . eewveveea
ALC. - € ® ¢ B8 8 % 6 3 & B 8 9 O B * ST PSS N " O

Front Panel Controls And Connectors, ., .....

CW, AM, FSK, SSB (upper or lower sideband).

- 180 watts CW and FSK, 180 watts P.E.P SSB,

75 watts AM phone,

100 watts nominal into 50 ©, CW, FSK, and SSB,
25 watts AM.

50 to 75 £, with not more than approximately 2
to 1 SWR,

3.5 to 4.1; 6,9 to 7.5; 13.9 to 14,5; 20.9 to 21,5;
27,9 to 28,5; 28,5 to 29,1; 29,1 to 29,7,

Overall stability 100 cps after warmup. (IS»L.;’ -

Spinner type knob provides a tuning rate of
approximately 10 ke per turn,

50 db below peak output,

55 db below peak output,

Grid Block Keying for full .break-in CW pro-
vided by operating VOX from keyed tone, .

High impedance microphone or phone patch,
400 to 3000 cps at +3 db,
Control voliage applied to IF amplifier stage, f

MODE Switch - CW, AM, FSK, LSB, USB. ;

AUDIO GAIN, ;

DRIVER TUNE.

BAND SELECTOR, seven positions, :

VFO TUNE, SPINNER KNOB.

FUNCTION Switch - OFF, STDBY, PTT- VOX,
SPOT, MANUAL,

FREQUENCY CONTROL-VFOQ, XTAL,

DRIVE LEVEL. 1

SPOT LEVEL,

REL PWR ADJ,

VOX DELAY.

VOX SENSITIVITY,

METER Switch-GRID, PLATE, ALC, REL

"~ PWR, HV.

FINAL LOAD - 50 © fixed - INCrease,

FINAL TUNE - 80-40-20-15-10,

KEY jack,

MICrophone input,
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Rear Apron Controls And Connectors, ,..... FSK jack,
. High impedance input PHONE PATCH.

Switched 117 V AC, 200 W receptacle,

ACCESSORY SOCKET - 117 V AC ANT RELAY,
GND, EXT BIAS, RCVRMUTE, RCVR 4-8Q,
AUDIO TO SPKR, and RCVR 500 £,

Chassis ground, GND, connector,

RF OUTPUT coaxial connector,

TO MONITOR (oscilloscope) output jack,

MONITOR LEVEL control,

117 V 7 AMP AC line cord with inline plug fuses,

SPOTTING SIGNAL output jack,

~Indicating Devices, . . v vocsnssovovovos Single panel meter monitoring grid current,

plate current, ALC voltage, relative power out-
put, and high voltage,

Oscillators, . v oo v v vovncersrncscsssans All oscillators (except VFO) are crystal control-
led, All crystals are furnished,

POWETr SOUICE. o v v v s s uveoscocnncennsse 117 volts, 50/60 cps AC.

Power Requirements, , . . ..e0cencevorens Power - Off - 4 watts; Standby-200 watts;
CW key down - 400 watts,

Tube-Diode Complement, . . .......V. & .— 1 - 6EAS Speech amplifier,
L ENCAPSYLRTED MATHEr PRI —2  _ OA95 Diode balanced modulator, matched,
vV 2 e 1 . 12AT7 Sideband mixer, -
v 5 — 1 - 6CB8 IF amplifier, =
v 64— 1/2 - 6AWS Heterodyne mixer,
v 7?2 — 1 - 6CB6 VFO mixer, s
V& — 1 . 6CL6 Driver,
reeo, v*+/~ 9 . 6146 Final amplifier.
vy @A — 1/2 - 12AU7 Carrier oscillator, —
v & — 1 - 12AT7 Sideband oscillator, =
ve 2 — 1/2 - 6AWS Heterodyne oscillator,
v B — 1/2 - 12AU7 VOX amplifier,
v7B8-— 1/2 - 6EA8 Relay amplifier,
vad#A = 1/2 - BEA8 Anti-trip amplifier,
v/0A = 1/2 - 6EAS8 Monitor tone audio oscillator,
v 1o 3~ 1/2 - 6EA8 Monitor tone amplifier,
v 1) — 1 - BAU6 VFO,

v13 — 1 - 6CB6 Buffer-crystal oscillator, =
vie= 1 - BAL5 ALC rectifier,

Ve = 1 - 5U4 Low voltage rectifier,

v /3 - 1 - 5R4 High voltage rectifier,

v/¢ -1 - OB2 Bias regulator,
v 7= 1 - OA2 Low voltage regulator,

yv15,v/6=" 2 - OB2 Screen regulators,
srfr sooMA3 - Silicon diodes, bias rectifiers,
Hpe22:02) 2  _ Silicon diodes, VOX rectifiers,
» 2 - Crystal diodes, FSK diodes,
Krazsw.r) 1 - Crystal diode, relative power rectifier,

Cabinet Size. .., .vvevceeeeceoenase.s 19-1/2" wide x 11-5/8" high x 16" deep,
NetWeightl............'"'..'...'. Sslbs'
Shipping Weight, ... ... vovveernnae.. 921bs,
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INTRODUCTION

The HEATHKIT Model HX-10 "Marauder' Trans-
mitter is a complete desk top transmitter with
CW, AM, FSK, LSB, and USB modes of operation,

All modes, except AM, operate at a full 180
watts input on all bands, The AM mode consists of
a transmitted carrier and lower sideband, Be-
cause of high plate dissipation, it is limited to
an input of 75 watts,

The 80, 40, 20, 15, and 10 meter amateur
bands are covered in seven 600 kc segments,
The HX-10 Transmitter employs heterodyne
conversion circuitry and a temperature-com-
pensated VFO for maximum frequency sta-
bility. All modes are front panel switch se-
lected, The FUNCTION Switch provides OFF,
STANDBY, PUSH-TO-TALK and VOX, SPOT,
and MANUAL positions for operating conveni-
ence,

A gpinner type tuning knob and a 10" slide-rule
scale are used for VFO tuning, A gear ratio
of 165to 1 is used for tuning ease and excellent
reset ability, Backlash is held to a minimum by
spring loading,

All VOX controls are front panel mounted so that
VOX delay, sensitivity, and anti-trip operations
are easily adjustable to suit operating condi-
tions, For break-in CW operation, the VOX
circuit is keyed with an audio tone, resulting
in automatic changeover from receive to trans-
mit conditions and providing a monitor tone in
the receiver speaker at the touch of the radio-

telegraph key. The VOX delay in CW operation
is continuously variable from the front panel,

A combination of fixed 50 @ and variable loading
is employed, using a pi-network output circuit to
suppress harmonie radiation and toprovide quick
tuneup and matching to low impedance ampli-
fiers or transmission lines, Rear panel con-
nections are provided for RF output to the
antenna, monitoring oscilloscope with variable
level control, receiver spotting signal with
variable front panel control, phone patch input,
FSK keying jack, and chassis ground connection,
An accessory socket for antenna relay switching
connections, receiver muting, speaker audio,
external cutoff bias, and an additional ground
connection is also provided,

Twenty-one tubes are used, including rectifiers
and voltage regulators, Silicon diodes are used
in the bias supply for long life and trouble-free
operation,

The "Marauder" was designed with flexibility
in mind, It may be used alone as a transmitter
with excellent results or as anexcitertodrive a
high power linear amplifier with ease and com-
patibility,

The following Block Diagram and Circuit De-
scription will provide a better understanding of
this transmitter, Since this knowledge will be
of help in the assembly and operation of the
Transmitter, it is strongly recommended that
the Circuit Description be read thoroughly before
proceeding with agsembly,

4960 KC v3
— 12A77 e
XTAL SIOEBAND
FILTER MIX

v4
12477
SIDEBAND

/2 1zAUT
CARRIER
osc.

vag
172 128U7
YOX AMP

Ve
172 6EAG
RELAY AMP

1/2 6EAB
TONE AMP

V5A
1/2 6EAS
ANYLTRIP
AMP

VIDA

T/2 6EAR
TORE OSC.

vs véa vr v vag, val
scps  FEM 1/ saws B scns oW scLe M zes ERRF
IF AMP. HET, MIX. VEQ MiX DRIVER [ Finat, aMps|  QUTPUT
l !
vee viz vi9

1/2 6AWE sas 6ALE

VO BUF
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CIRCUIT DESCRIPTION

VIA
/2 6EAB

vig
172 6EAB
CATHODE FOL.LOWER

pay—)
b
y

S0UFD

ji2gY = TQO RFC-11
P05

LFD 330n

20 {UfFD
450v

)
TO PTT CONTROL

b TO VOX AMP,

T0 B+

Figure 1 .

SPEECH AMPLIFIER CATHODE FOLLOWER
(Figure 1)

The pentode section of a 6EA8tube, V1A, is used
as a speech amplifier, The frequency response
of this stage is limited by capacitor C2 which
also acts to shunt to ground any RF energy
present, The amplified audio signal is coupled
through capacitor C6 and Audio Gain Control R116
to the grid of the cathode follower triode section
of tube V1B. A cathode follower circuit is em-
ployed to match the low impedance input of upper
gideband crystal filter FL-1, (See Figure 6.) The
speech amplifier and cathode follower circuits
are made inoperative when the MODE switch seg-
ment MS3F is in the CW and FS8K positions by
grounding the audio signal at the cathode follower
input, The VOX and MANUAL control circuits
are also disconnected in these modes,

‘1
* vas
FROM AUDIO

AP0 M2 12AU7
AMPLIFIER ) yoyx AMPLIFIER

VOX AMPLIFIER
{Figure 2)

The triode section of a 12AU7 tube, V2B, is
used as the VOX amplifier, With the Mode
Switch in the AM, LSB, or USB positions, the
audio signal amplified at V1A is coupled through
VOX Sensitivity Control R109 and resistor R60
to the VOX amplifier grid, Resistor R60 in the
grid circuit prevents any distortion by grid
rectification from being reflected to the speech
amplifier - cathode follower circuits, When the
Mode Switch is in the CW position, the VOX
amplifier input is coupled from monitor tone
oscillator-amplifier V10 in a similar manner,
The resulting amplified VOX audio signal isthen
coupled through capacitor C110 to diode CR3.
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voB
1/2 6EA8
RELAY AMPLIFIER

VIA
172 6EAB
ANTI-TRIP TO TONE
AMPLIFIER F T AMPLIFIER
¢ £ F
AV xor
* l?s_o TO BIAS
AUDIO SIGNAL SUPPLY
FROM RECEIVER J_
= FROM
FROM ACCESSORY SOCKET, PIN 1. PTT MIKE CONTROL
Figure 3
RELAY AND ANTI-TRIP AMPLIFIER Talk position,

(Figure 3)

The rectified voltage developed by the audio sig-
nal impressed across diode CR3 is directly
coupled to the grid of the triode section of a
6EAS8 tube, V9B, VOX delay is obtained by the
time constant of the resistance-capacitance
combination made up of C111, R84, and R115,
The delay time is continuously variable by the
VOX Delay Control R115 over a wide range,
Under VOX control conditions V9B has its
biag level set by a voltage divider network
R65 and RBTA/B. This preset value is of such
a level that a small amount of positive voltage
applied to the grid of V9B will cause relay K
to close, In Push-To-Talk and Manual operation,
the cathode of V9B is returned to ground through
resistor R66 causing relay K to close. The
grounding of R66 is automatic in the Manual
position of the Function Switch and is control-
led by the microphone button in the Push-to-

The pentode section of a 6EA8 tube, V94, is
used as the anti-trip amplifier, An audio signal
from the station receiver is coupled throughthe
Accessory Socket to VOX Anti-Trip Control
R110 and then to the grid of V9A, This signal is
amplified by V9A, coupled by capacitor C119, and
rectified by diode CR4, The negative voltage
present at the RC network, R105 and C120, is
coupled by isolating resistor R63 to the input
side of CR3, This negative voltage willbias CR3
such that it will not conduct and close relay
K,

TONE OSCILLATOR-TONE AMPLIFIER
(Figure 4)

Tone oscillator, V10A, using the pentode half
of a BEAB tube, generates an audio tone which
is fed to triode V10B, which is used as a tone
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Figure 4

amplifier. The frequency of the audio tone is
controlled by phase shift network PC1 in
the oscillator circuit, This oscillator functions
only in the CW mode of operation, The audio
tone developed is used for two purposes; first,
to key the VOX amplifier so that break-in CW
operation is instantaneous with the closing of
the key. Second, the output of the audio ampli-
fier is coupled to the receiver speaker to pro-
vide a monitoring audio tone so that the oper-
ator may hear his keying during transmission,
The audio amplifier is grid block keyed,

CARRIER OSCILLATOR (Figure 5)

The carrier oscillator utilizes one triode section
of a 12AUT tube, V2A, in a Colpitts circuit con-
figuration, Frequency control is established by
a 4,99 mc fundamental quartz crystal (,003%
tolerance), Y1, across which trimmer capacitor
C80 is placed for fine frequency adjustment,
C80 is capable of placing the carrier at the
optimum point on the slope of the upper side-
band crystal filter FL1 for proper audio response
and excellent unwanted sideband suppression,
Output for SSB is taken from the cathode of
this stage through capacitor C84, providing low
impedance matching to the input circuit of
the diode balanced modulator and upper side-
band crystal filter FL1,

w—  TO BIAS

- TO V3

= TO B+

V2A
1/2 12AU7
CARRIER OSC.

_ TOR118
LUG 2

®

1.5-7
LUF
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DIODE
BALANCED MODULATOR

AUDIO INPUT s xcr—

2

RF FROM

CARRIER 0SC

0
TO SB

Uss | MIXER V3

FILTER
FL-t

K o

Tesomvec

UULF

Figure 6

DIODE BALANCED MODULATOR (Figure.6)

The balanced modulator circuit consists of two
encapsulated matched crystal diodes CR1 and
CR2 in series with the Carrier Null Potentio-
meter R118, Temperature compensating capac-
itor C9A on one side of the combination is
used to prevent null drift during operation,
Trimmer capacitor C9 in the other leg is
used in conjunction with the Carrier Null Po-
tentiometer (R118) to balance external circuit
capacity, Rectifiers CR1 and CR2 are oppo-
sitely polarized in the circuit to provide the
proper switching action necessary for modu-
lation of the 4,99 mc RF energy., Carrier
energy being fed to the center arm of this
Carrier Null Potentiometer is balanced between
the two input terminals of FL1 and when such

energy is equal, carrier suppression occurs,
Upon the application of an audio signalfrom V1B
the diodes are alternately biased and act as
switches allowing modulated energy to be de-
livered to the input terminals of filter FLI1,

UPPER SIDEBAND CRYSTAL FILTER
(Figure T)

The 4.99 mc upper sideband crystal filter is a
lattice type filter designed to pass only the
usable upper sideband frequencies contained in
a modulated carrier at a frequency of 4,99 me,
The actual bandpasgs characteristics of the filter
are shown in Figure 7. The resulting upper
gideband energy is then fed at low impedance
directly to the grid of sideband mixer V3,
The carrier bypasses the crystal filter for CW,
AM, and FSK modes of operation,
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Figure 7

SIDEBAND OSCILLATOR (Figure 8)

The sideband oscillator is a dual triode 12AT7
tube, V4, each section of which is used in a
Colpitts crystal oscillator circuit, Frequency
control of each oscillator is maintained by
fundamental quartz crystals Y2 and Y3 (,005%
and ,003% tolerance) using frequencies of 4,01
mec for upper and 13,99 mc for lower sideband
generation, C81 provides adjustment of Y3 in
order to allow both upper and lower sidebands

Ush

TO B+ C W

to be on the same frequency, Both oscillators
are keyed by the grid block method and the
lower sideband is used for all modes of trans-
misgsion except upper sideband, Qutput is coupled
from the cathode of the Sideband Balance Po-
tentiometer R117 and coupling capacitor C88 to
the grid of sideband mixer V3, Sideband balance
adjustment provides a means of obtaining equal
sideband output at sideband mixer V3, Appro-
priate sidebands are selected from the front
panel by %he Mode Switch, which removes
blocking bias from the proper oscillator desired
in all modes, In FSK the LSB oscillator is
unbiased and its frequency is shifted capac-
itively by keying diodes CR8 and CR9 at the
FSK jack,

FREQUENCY SHIFT KEYING (Figure 8)

Sideband oscillator V4 is used as the frequency
shift keying circuit, An additional trimmer ca-
pacitor, C92 and keying diodes CR8 and CR9
are provided to adjust the lower sideband oscil-
lator to a point 850 cps removed from the
carrier frequency used in all other modes,
This trimmer capacitor and proper keying con-
nections are automatically selected by the Mode
Switch when in the FSK position,
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SIDEBAND MIXER (Figure 9)

The sideband mixer utilizes a dual triode
12AT7 tube, V3, in which the cathodes and
plates are connected in parallel, The nominal
4,99 mc upper sideband energy from FL1 is
impressed on grid 1 (pin 2), while either 4,01
me or 13,99 me energyfrom sideband oscillator,
V4, is impressed on grid 2 (pin 7). The sum of
the 4,989 mc and 4,01 mc signals produce the
upper sideband 9,0 mc intermediate frequency
signal, The difference between the 4,99 mc and
13,99 mc signals produces the lower sideband
intermediate frequency of 9,0 me, The resulting
9,0 mc signal is transformer coupled through
IF transformer T3 (see Figure 10) tothe grid of
IF amplifier V5, Transformer T3 is double
tuned to pass only energy near a 9,0 me center
frequency,

INTERMEDIATE FREQUENCY AMPLIFIER
(Figure 10)

A BCPB6 pentode tube, V5, is used as a voltage
amplifier to increase the signal producedby side-

V5
6CB6
T3 IFf AMPLIFIER

EgreaTHEIT
v3
12AT7
SIDEBAND MIXER
» TO T3
oM o[ FROM

SIDEBAND OSC,
&
asor @

10K

4700

150
1 UUF

FROM CARRIER 0OsC.

Figure 9

band mixer V3 to a usable level, Output from
this stage is fed to double-tuned IF transformer
T4, the secondary of which is capacity coupled
by C19 (see Figure 12) to the grid of heterodyne
mixer VBA,

FROM
SIDEBAND MIXER

TO HET, MIXER

Fs2

CIRCUIT

I TO METER

1
; e TO BIAS
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The double-tuned action of T4 further shapesthe
overall intermediate frequency response, In
CW, AM, and FSK modes, the "gain of this
amplifier is controlied by the '"Drive Level"
control R112 located on the front panel, The
action of this control increases or decreasesthe
bias applied to the gridof V5, thus decreasing or
increasing its gain, In LSB and USB modes, the
bias line to this amplifier is connected through
the MODE switch to a voltage divider resistance
capacity network comprised of R40, C67, R41,
and C68 at ALC tube V19 (see Figure 17). The
bias to V5 remains fixed at a low level until
grid current to the final amplifiers just begins
to flow, When this occurs, the bias to V5 is
increased, thug reducing the gain of the IF
amplifier and maintaining Class ABIl operating

.conditions, A separate SPOT LEVEL control,

R111, located on the front panel, is provided to
reduce the gain of this amplifier under ""spotting”
conditions to a comfortable level for spotting
either by the "zero-~beat' or "talk-on-frequency’
methods of operation, Control R111 is automatic-
ally placed in the circuit whenever the Function
Switch 'is in the ""Spot'’ position,

HETERODYNE OSCILLATOR (Figure 11)

The heterodyne oscillator uses the triode por-
tion of a 6AWS tube, V6B, in a tuned-plate

crystal oscillator operating on the following
frequencies:

BAND HET, OSC., FREQUENCY

80 meters (3.5) ~ not in operation,

40 meters (6.9) - 3.4 megacycles,

20 meters (13.9) - 10,4 megacycles,

15 meters (20,9) - 17,4 megacycles,

10-A meters (27.9) - 24,4 megacycles,

10-B meters (28,5) - 25,0 megacycles,

10-C meters (29.1)- 25,6 megacycles,
Frequency control is maintained by quartz
crystals of ,005% and ,003% tolerance and grid
voltages are set by measurement at test point
TP. Tuning of the inductors set the required
injection levels, The gignal is coupled through
capacitor C18 (see Figure 12) to heterodyne
mixer V6A, Selection of the proper heterodyne
oscillator crystal and coil for eachband is made
by the Band switch segments 1 and 3, |
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HETERODYNE MIXER (Figure 12}

The pentode section of a 6AWS tube, V64, is
used a8 a mixer to combine the sum of the 9,0
megacycle intermediate frequency signal from
V5 and the heterodyne oscillator signalfrom V6B
in itg tuned plate circuit, Qutput from this mixer
is capacitively coupled by C35 to the gridof V7,
The plate circuit of V6A is tuned as follows:

BAND HET, MIXER FREQUENCY

untuned, resistar;ce cou-
pled at 9.0 megacycles,

80 meters (3.5) -

40 meters (6,9) - 12,4 megacycles,

20 meters (13.9) - 19.4 megacycles,

15 meters (20.9) - 26.4 megacycles,

10-A meters (27.9) - 33.4 megacycles,

10-B meters (28,5)- 34,0 megacycles,

10-C meters (29,1) - 34,6 megacycles,

-0
NED N

%ggk O

e
;/
. l/‘? /(/?
5'5

PO —

GC B

The grid circuit of this mixer is grid block
keyed for CW and grounded through R23 for
all other modes of operation, When the 80 meter
band is in operation, this mixer operates untuned
as a straight through resistance-~coupled ampli~
fier at 9,0 megacycles, Proper tuned frequency
output selection is made by segment 2 of the Band
switch,

VARIABLE FREQUENCY OSCILLATOR
(Figure 13}

The VFO utilizes a 6AU6 pentode tube, V11, in
a series-tuned Colpitts circuit with an untuned
plate circuit and capacitive coupling to the
following buffer amplifier V12, Frequency de-
termining components are carefully selected to
provide a high degree of stability in the oper-
ating frequency range of 5,5 to 4.9 mec, The
VFO coil is tension wound on a heavy slug-
tuned ceramic form, which is coated with
epoxy and baked to minimize inductive changes
due to temperature and to protect the winding
from moisture absorption, Temperature com-
pensating capacitor C121 was chosen to com-
pensate for any remaining change in inductance

;o0d

F—> out 7T
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due to heat, Padder capacitor C124 is a stable
miniature ceramic air trimmer capacitor pro-
viding proper bandspread, The main tuning ca-
pacitor, C123, is a heavy duty, double-bearing,
air variable ceramic capacitor of solid four-
support bar construction, Both plate and screen
voltage sources are regulated at +150 volts by
V17, The VFO operates continuously except in
crystal operation when B+ is removed, To con-
tribute further toward maximum stability, the
filament wvoltage remains on even when the
transmitter is off as long as the line cord is
connected to an AC outlet, The VFO enclosure it-
self is of three piece construction formed of 19
gauge cold rolled steel and cadmium plated to
provide adequate mechanical rigidity, :

VFO BUFFER CRYSTAL OSCILLATOR
(Figure 13) '

The dual-purpose VFO-buffer, and crystal oscil-
lator stage uses a 6CB6 pentode, V12, with
untuned output, Plate and screen voltages are
regulated by V17, It functions as a buffer when

XTAL osc, éc e

VFO operation is selected and as a quartz,
crystal-controlled oscillator when crystal op-
eration is selected, A voltage divider network
comprised of R80, R81, and R85 is designed to
increase screen voltage during the buffer oper-
ation and to decrease screen voltage during
crystal operation, This provides uniform out-
put at coupling capacitor C34, which ig used in

both modes, The crystal oscillator feature will

accommodate those desiring this type of fre-
quency control for net, MARS, or NOVICE
operation, Trimmer capacitor C129 is connected
between the crystal and ground, which will swing
most crystals used as much as 100 cps and thus
compensate for any error in crystal frequency,

Since this oscillator is also located within the
VFO enclosure and filament voltages are also
continuously present, wide changes in ambient
temperature are precluded as an aid to fre-
quency stability, Output is taken from the plate
circuit, in both VFO and crystal modes, by
coupling capacitor C34, supplying VFO energy

. to the grid of VFO mixer V1,
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VFO MIXER {(Figure 14)

A 6CBS6 pentode, V7, performs the third mixing
function, combining the heterodyne mixer and
VFO signals received at its grid and selecting
the difference between the two in its plate cir-
cuit, which is now at the operating signal fre-
quency, Tuning of the VFO mixer is done by the
VFOC mixer section of Driver Tuning Capacitor
C45A/B,

The VFO mixer section of Driver Tuning Ca-
pacitor C45A/B is a two-section variable ca-
pacitor, ganged to the driver sectionfor tuning the
plate circuit of V7, The output is capacitively
coupled to V8 by capacitor C46 through parasitic
choke RFC1, Band switch segment 4 is used to
ground all unused coils for RF as well as to
select the proper VFO mixer tuning capacity,
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The driver stage uses a 86CL6 pentode tube, V8,
as a voltage amplifier, V8 increases the rela-
tively low gignal level of the VFQO mixer to a
value sufficient to drive final amplifier tubes
V20 and V21, Since its plate and grid circuits
are tuned to the operating frequency, shield-
ing at the tube socket base is provided to
prevent self-oscillation, Driver tuning capacitor
sections C45C/D are used to tune the plate
circuit to resonance, Unused coils are shorted
for RF by segment 5 of the Band switch, The
grid circuit of the driver stage is biasedto cut-

off, Bias is removed through R33 when keyed
for CW or FSK and keyed through relay K
for AM, LSB, and USB modes of operation,
Parasitic choke RFC1 is used in series with
the grid of this stage to minimize spurious
response, Neutralizing energy is coupled from
the final amplifiers through capacitor C58tothe
plate inductors of this stage, Band switch segment
6 switches in capacitor C57 for 80 meters, while
capacitor C146 remains in the circuit for all
other bands,

The output is capacitively coupled through C60
to final amplifier tubes V20 and V21,
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FINAL AMPLIFIER (Figure 16)

Two parallel connected 6146 beam power pen-
todes, V20 and V21, are used as class AB1
linear final amplifiers, A fixed operating bias
of -50 volts is maintained on the control grids
of these amplifiers, limiting zero signal plate
current to 50 milliamperes, Under "key-up"

conditions in CW, AM, and FSK modes, bias

regulator V18 is ungrounded and -140 volts
provides complete cutoff, RF driving voltage is
developed across RFC3, Peak driving voltage is
continuously variable in CW, AM, and FSKmodes
and is set by Drive Level ControlR112from the
front panel, In LSB and USB modes, the peak
driving voltage is controlled by Audio Gain Con-
trol R116 and the limiting action of the Auto-
matic Level Control stage V19, The screen
voltage to the final amplifiers is regulated by
V15 and V16 at +216 volts, Plate voltage is
shunt-fed through RFC6 and bypassed for RF by
C175.

pA~ o cuT PUT ALY
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The output of the amplifiers is coupled through
capacitor C76 to the pi section output tank, RF
chokes RFC4 and RFC5 in the amplifier plate
lead eliminate any tendency toward parasitic
oscillation, The proper tap on plate tank coil
L12 is selected by segment 7 of the Band switch,
Plate tuning resonant points for each band are
shown on the front panel, Loading capacitor
C78 consists of atwo-section, variable capacitor,
providing a limited-range variable loading con-
trol. The front section of segment 7 of the Band
switch switches in fixed loading capacitors in
parallel with variable capacitor C78, providing
fixed 50 © impedance points for each band, An
output sampling circuit, consisting of R57, R58,
CR7, R114, and C107 (see Figure 19), allows a
variable amount of RF energy, converted toDC,
to appear at the meter terminals when the
Meter Switch is in Relative Power position, This
allows "'tuneup" by watching this single indication,
Meter sengitivity, when in the Relative Power
position, is adjustable from the front panel by

-
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Relative Power Adjust Control R114, Oscillo-
scope monitoring of output energy is provided
by capacitive voltage divider C79, When the
deflection plates of a monitoring oscilloscope
are connected to the "monitor output” jack on
the rear apron, the voltage applied may be varied
by Monitor Level adjusting capacitor C79 for
any trace height desired on all bands, Output to
the transmission line igtaken through a standard
RF coaxial connector,

AUTOMATIC LEVEL CONTROL (Figure 17)

When operated in LSB or USB modes, automatic
level control stage V19 is placed in the circuit
by Mode Switch segments 1 and 2, This ALC
stage is connected to the intermediate fre-
quency amplifier by Function Switch segment
2. The function of the ALC circuit is such that
when no final amplifier grid current is drawn,
a normal fixed bias condition exists at the grid
of IF amplifier V5, providing maximum gain,
When final grid current begins to be drawn
through resistor R38, a voltage difference exists
at the plate and cathode of V19, This voltage dif-
ference follows the audio voltage peaks and is
coupled to Vi8bycapacitor C63, Aportion of this
fluctuating voltage is rectified by V19 and appears
as bias voltage at the junction of R40 and R41,
This developed additional bias voltage is con-
nected through the Mode Switch and resistors
R16 and R17 (see Figure 10), to the grid
of the IF amplifier, This decreases the gain

-»= TO METER

6AL\QQA.L.C.
o

FROM GRID-#=

| = =

TO BIAS TO IF AMPLIFIER ((vmﬁﬂvu} i

VOLTAGE
el vf ~14T

gl v -5-Figure 17

of the IF amplifier and, consequently, the
driving voltage applied to the grid of the final
amplifiers much the same as a standard AGC
circuit, Values for R40, R41, C67, and C68
have been chosen to prevent serious overdrive
of the final amplifiers in LSB and USB modes,
By reference to meter posgition "ALC," it may
be accurately observed that (1) maximumpower
output is obtained and (2) peaks causing dis-
tortion are never reached, For ALC metering,

R113 is used to set the normal meter resting

level (see Figure 10), The RC network of R40,
R41, C87, and C68 acts as a load circuit with
delay time quick-acting enough to effectively
prevent overdrive in all but extreme Audio
Control settings of R116,
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POWER SUPPLY (Figure 18)

Total power requirements are delivered by T1
and T2, Tl is a 6,3 volt AC filament trans-
former permanently connected to the VFQO
filaments, As long as the line cord remains con-
nected to the 117 volt AC main the VFO fila-
ments are kept in a preheated condition, The
primary side is fused by the line cord plug
fuses, The main power transformer, T2, con-
tains seven color-coded windings in a sealed
transformer case, The seven windings are:
the primary 117 volt ‘AC 50/60 cps winding,
separate filament winding for high voltage 5R4
rectifier V13 at 5,0 volts AC 2 amperes, sep-
arate filament winding for low voltage 5U4

rectifier V14 at 5,0 volts AC 3 amperes, high
voltage winding for 5R4 rectifier V13 rated at
1880 volts AC center-tapped, low voltage wind-
ing for 5U4 rectifier V14 rated at 814 volts
AC center tapped, main filament winding rated
at 6,3 volts AC at 9 amperes, and a 222 volt AC
center tapped bias winding rated at 25 milli-
amperes DC. Control of the primary is made
through two parallel connected SPST snap-~-action
switches located on the rear of the Function
Switch,

The bias system uses two 500 PIV, 500 milli-
ampere silicon rectifiers, CR5 and CRS, in a
full-wave rectifier circuit, Surge resistors
R107 and R108 are used on the input side, while
the combination of R101 and C138A/Bon the out-

TO ACC SOCKET
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put side provide ripple-free bias, Bias regulator
V18 is ungrounded under key-up conditions for
CW, AM, and FSKoperation, allowing the full bias
voltage to appear at the grids of final ampli-
fiers V20 and V21, In LSB, USB key-up, CW,
AM, and FSK key-down conditions, the positive
end of V18 is returned to ground and a normal
operating bias of -52 volts appears at the final
amplifier grids, The balance of the bias system
consists of resistive voltage divider networks
to provide proper operational bias and de-
coupling to the remainder of the transmitter,

The low wvoltage 5U4 rectifier stage, V14,
uses a conventional full-wave rectifier circuit
with L17 for choke input filtering, Capacitors
C136A/B provide the balance of filtering, A
discharge path through R88 when the supply is
turned off removes any residual B+, Regulated
voltage at V17 supplies +150 volts for the VFO
and crystal oscillator only, The high voltage
5R4 rectifier, V13, also operates in a conven-
tional full-wave rectifier circuit with swinging
choke L16 providing adequate smoothing under
varying load conditions, Series connected ca-
pacitors, C104 and C105, with voltage equal-
izing resistors, R53 and R54, provide adequate
filtering and excellent dynamic regulation, R53
and R54 act to discharge the supply when
turned off, R55 with V15 and V16 act to provide
a constant bleeder current when in operation,
V15 and V16 regulate the screen voltage under
_all load conditions at +216 volts, The total
power supply represented by transformer T2 and
its associated circuitry becomes operational
when the Function Switch is turned from OFFto
STANDBY.

METERING CIRCUIT (Figure 19)

Metering is provided by a front panel mounted,
0 to 1 milliammeter with 50 Q resistance, The
meter is connected directly to the five-position
Meter Switch and bypassed at its terminals for
RF by capacitor C108, In the ALC position,
the meter is connected across resistor R22 (see
Figure 17). One end of R22 is connected to the
cathode of IF amplifier V5, which has a small
fixed positive potential, Control R113 is in the
ground end of a screenresistive divider network
made up of R20, R19, and R113, R113 is used to
set the meter pointer to a predetermined point on
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the meter scale, depending on the potential

existing between points A and B on R22, Thus,
in the LSB and USB modes of operation, any
change in the cathode current of V5 changes the
potential difference across the meter, causing
a deflection with modulation, In all other Meter
Switch positions except LSB and USB, one end of
the meter connection is broken by the Mode
Switch and the ALC function is not operative,
In the Grid current, Plate current, High Voltage,
and Relative Power Meter Switch positions, the
meter acts as a voltmeter, In the Plate posi-
tion, the meter reads on the 0 to 400 milliam-
pere scale as a result of the voltage developed
across resistor R39, indicating the total cathode
currentof V20 and V21. Inthe High Voltage posi-
tion, the meter reads on the 0to 1000 volt scale
the potential difference between dropping resis-
tor R56 and ground. In the Relative Power posi-
tion, the meter reads the potential difference

. between the center arm of Relative Power Control

R114 and ground. This is, as stated, a "relative"
reading and may be adjusted by control R114
located on the front panel. In the Grid position,
the meter reads on the 0to 1.000 scale the volt-
age developed across resistor R38,
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ACCESSORY SOCKET (Figure 20)

The accessory socket on the rear apron pro-
vides the following functions:

Pin 1 - This pin carries receiver 500  audio
voltage to anti-trip amplifier VOA. In receive
position, 500 @ audio voltage is connected
through accessory socket terminal 1 to Anti-
Trip Control R110 and to the grid of anti-trip
amplifier V9A,

Pin 2 - This pin carries receiver audiovoltage
from the transmitter to the speaker through relay
K, In the receive pogition, normal receiver audio
is present atthe speaker, Inthe CW mode, trans-
mit position, the audio signal from amplifier
V10B is present at the speaker as a keying
monitor tone, For all other modes, no voltage
is present,

Pin 3 - Audio from receiver, This pin is con-
nected to the receiver 4-8 Q audio output line

and connects the audio veltage to the receiver
speaker at pin 2 through relay K, When in the
transmit position, the receiver audio is discon-
nected from the receiver speaker and the
speaker is connected to relay K terminal 13
where it receives an audio signal from monitor
tone amplifier V10B in the CW mode, This serves
as a CW keying monitor, Resistor R59 is pro-
vided at relay K terminal 11 to provide a low
impedance load to the receiver audio output in
the transmit position, In modes other than CW,
the station speaker will be muted due to the
absence of any audio signal,

Pin 4 - Receiver mute, This pin functions to
remove the receiver cutoff bias in normal
receive position, In transmit position, it un-
grounds the line restoring cutoff bias and muting
the receiver when relay K closes, When relayK
again opens and is in the receive position, the
receiver bias line is again grounded and normal
receiver operation is resumed,

Pin 5 ~ External bias, The full -140 wolts of
keyed DC bias is available at this pin, The
external bias line is keyed to return to zero
potential in CW, AM, FSK, LSB, and USB modes.
CAUTION: It should be noted that no current is
intended to be delivered from this source, It is
to be used as cut-off bias only,

Pin 6 - Ground, This ground is provided in
addition to ground terminal CG on the rear
apron,

Pin 7 is the common AC connection, Pin 8 is
interrupted at relay K terminals 9 and 10 for
normal antenna relay operation,

Ping 7 and 8 - 117 volt AC antenna relay con-
nection,
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CONSTRUCTION NOTES

This manual is supplied to assist you in every
way to complete your kit with the least possible
chance for error. The arrangement shown is
the reault of extensive experimentation and
trial, ¥ followed carefully, the result will be a
gtable instrument, operating at a high degree
of dependability, We suggest that you retain the
manual in your files for future reference, both
in the use of the instrument and for its main-
tenance,

UNPACK THE KIT CAREFULLY AND CHECK
EACH PART AGAINST THE PARTS LIST. In so
doing, you will become acquainted with the parts,
Refer to the charts and other information onthe
inside covers of the manual to help you identify
the components, K some shortage or parts
damage is found in checking the Parts List,
please read the Replacement section and sup-
ply the information called for therein, Include
all inspection slips in your letter to us.

Most kit builders find it helpful to separate the
various parts into convenient categories, Muffin
tings or molded egg cartons make convenient
trays for small parts, Resistors and capaci-
tors may be placed with their lead ends in-
gerted in the edge of a piece of corrugated
cardboard until they are needed, Values can
be written on the cardboard next to each
component. The illustration shows one method
that may be used,

Resistors generally have a tolerance rating of
10% unless otherwise stated in the Parts List,
Tolerances on capacitors are generally even
greater. Limits of +100% and -20% are common
for electrolytic capacitors.

We suggest that you do the following before work
ig started:

1, Lay out all parts so that they are readily
available,

2, Provide yourself with good quality tools,
Bagic tool requirements consist of aserew-
driver with a 1/4" blade; a small screw-
driver with a 1/8" blade; long-nose pliers;
wire cutters, preferably separate diagonal
cutters; a pen knife or a tool for stripping
insulation from wires; a soldering iron (or
gun) and rosin core solder. A set of nut
drivers and a nut starter, while not neces-
sary, will aid extengively in construction of
the kit.
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PARTS LIST

The circled numbers in the Parts List are
keyed to the circled numbers on the parts
drawings to aid in parts identification,

PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No. Per Kit
Resgi s Resgistors (cont'd,
2 8.2 © 1/2 watt 5 220 KQ 1/2 watt

(gray-red-gold) (red-red-yellow)

1 47 Q 1/2 watt 2 270 KQ 1/2 watt

(vellow-violet-black) (red-violet-yellow)

3 100 © 1/2 watt 1 470 KQ 1/2 watt
(brown-black-brown) i
-3

(yellow-violet-yellow)

2 150  1/2 watt 1 680 K 1/2 watt
(brown-green-brown) — (blue-gray-yellow)

1 220 © 1/2 watt C “1-35) 3 1 megohm 1/2 watt
(red-red-brown) . (brown-black-green)

1 270  1/2 watt 1-37 1 2.2 megohm 1/2 watt
(red-violet-brown) (red-red-green)

3 330°Q 1/2 watt 1- 4 1.5 megohm 1/2 watt
(orange-orange-brown) = : (brown-green-green)

1 360 Q 1/2 watt 1A-13 / 1 22 © 1 watt
(orange-blue-brown) =~ - (red-red-black)

2 470 Q 1/2 watt 1A-53 1 1800 £ 1 watt
(yellow-violet-brown) T (brown-gray-red)

2 ((3}?0 2 1/2 watt ) s 1A-2/ 1 1000 © 1 watt

lue-gray-brown M (brown-black-red)
10 1000 @ 1/2 watt (1a-24) 1 4700 @ 1 watt

(brown-black-red) s, (yellow-vjolet-red)

4 1500  1/2 watt B) 1B-1 o 1 2700 © 2 watt
(brown-green-red) R (red-violet-red)

1 2200  1/2 watt 1 27 KQ 2 watt
(red-red-red) — (red-violet-orange)

3 2700 Q 1/2 watt (iB ﬁ 1 47K 2 watt
(red-violet-red) (vellow-violet-orange)

3 4700 © 1/2 watt 2 75 KO 2 watt
(yellow-violet-red) e, (violet-green-orange)

2 6800 © 1/2 watt Q_@ 4 100 K 2 watt
(blue-gray-red) (brown-black-yellow)

6 10 KQ 1/2 watt 1 1megohm 2 watt 5%

(brown-black-orange) (brown-black-green)

1 18 KQ 1/2 watt 1 125 Q 1/2 watt
(brown-gray-orange) 1% precision resistor

1 22 KQ 1/2 watt 1 6500 Q 7 watt wire-wound
(red-red-orange) 1 20 KQ 25 watt wire-wound

1 33 KQ 1/2 watt
(orange-orange-orange)

8 47 KQ 1/2 watt
(yellow-violet-orange)

1 68 KQ 1/2 watt
(blue-gray-orange)

21 100 KQ 1/2 watt

(brown-black-yellow)
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PART PARTS DESCRIPTION
No, Per Kit
apacitors
2 12 upf 500 V mica molded
, (brown-red-black)
4 22 puf 500 V resin dipped
1 24 puf 500 V resin dipped
3 50 puf 500 V resin dipped
1 68 puf 2000 V mica molded
5 88 ppuf 500 V resin dipped
1 223 ppf 500 V mica molded ¢
1 240 puf 500 V mica molded
(red-yellow-brown)
1 2000 puf 500 V micamolded
(red-black-red)
1 .001 pfd 2 kv mica molded
1 1000 ppf 500 V mica molded
(brown-black-red)
3 7.5 ppf 500 V mica resin
dipped
1 15 puf 500 V mica resin
dipped
1 47 ppf 500 V mica resin
R dipped ,
720-110) 4 75 ppf 500 V mica resin
" dipped
/’23313"“ 2 90 upuf 500 V mica resin
il dipped
20-102,) 3 100 ppf 500 V mica resin
g dipped
m 1 130 ppf 500 V mica resin
E——*’" dipped
(20-103% 2 150 ppf 500 V mica resin
e dipped
(20-108 3 200 ppf 500 V mica resin
: dipped
20-111 - 1 230 puf 500 V mica resin
— dipped
20-1147 2 270 ppf 500 V mica resin
- dipped
. 20-107,. 1 680 puf 300 V mica resin
S dipped
@ 3 1000 ppf 300 V mica resin

dipped

PART
No.

PARTS
Per Kit

DESCRIPTION

Dy

25~

25-30

ARV

TR

pok pk ok ek

[V QP

18 ppf £5% NPOdisc ceramic
88 uuf +5% NPOdisc ceramic
001 ufd 500 V disc ceramic
.005 ufd 500 V disc ceramic
.01 ufd 500 V disc ceramic
005 nufd 1.4 kv disc ceramic
.02 pid 500 V disc ceramic
Jd ufd 50 V dise ceramic
4.7 puf 500 Vtubular ceramic
20 puf N400 flat plate
temperature compensating
.05 pfd 100 V tubular paper
10 pfd 10 V miniature elec~
trolytic

20 pfd 450 V tubular elec-
trolytic

30 pfd 200 V tubular elec-
trolytic

40-40 pfd 450 V twist prong
electrolytic

50 pfd 25 V tubular electro-
lytic

125 pfd 450 V twist prong
electrolytic '
4,6-51 puf variable

9 puf variable

20 puf variable
20~200-20-200 puf 4-section.
variable

162.452 ppf 2-gang variable
250 puf variable

4 pfd 100 V mylar molded
tubular

1.5 to 7 puf ceramic trimmer
3 to 12 puf ceramictrimmer
8 to 50 pufceramic trimmer
20 to 150 puf mica trimmer
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PART PARTS
No. Per Kit

DESCRIPTION

/picl_gged coil set (#141-23)

Consisting of:

| 40-356 5
[ 40-357 1
( 40-358 1
\ 40-359 4
"é 40-360 2
i 40-361 2
40-362 3
| 40-363 2
40-364 2

\ 40-407
-40-433 1

~
et

Heterodyne mixer coil
Heterodyne oscillator coil
3.5 megacycles

Heterodyne oscillator coil
10,5 megacycle

Heterodyne oscillator coil
25.5 megacycles

80 meter VFO driver mixer
coil

40 meter VFQO driver mixer
coil

20 meter VFOQO driver mixer
coil

15 meter VFO driver mixer
coil

10 meter VFO driver mixer

coil
T megacycle trap
9 megacycle trap

Packaged coil set (#141-24)

Consisting of:

(45-3 2
<45-4 3
(45-29 ) 1
C45-4% 3
Coils
40-438 1
sﬁ) 1
1
46-22 - 1

TRANSFORMERS
D 52-43

RF choke 1 millihenry

RF choke 1.1 millihenry

RF choke .230 millihenry
RF choke on 47 Q 1/2 watt
(vellow-violet-black)
resigtor

RF choke parasitic

VFO oscillator coil4,9t05.5
megacycles

Final tank coil

Swinging choke 5 to 25 henry
25 to 250 milliamperes N
Low voltage choke 125
milliamperes

Audio output

IF

Filament 6,3 volts at 1 amp
Power

YA \\> /

PART PARTS
No., Per Kit

DESCRIPTION

&%ﬂs-Switches-Relays
0= 1 200 © linear taper control

1

1

3

2

1

IR

7 11- 26 1
[ 11-28

1

1

1

Ces-263 1

Qes;‘éélh 1

¢ 69-6" 1
\\WU../‘:

r«B:od_gs-Tubes- mps

800 & linear taper control
5000 2 linear taper control
10 KQ linear taper control
1 megohm linear taper con-
trol

1 megohm audio taper control
7.5 megohm linear taper con-
trol

10 © 2 watt wire-wound con-
trol

2-pole 5-position rotary -
awitch (Meter)
5-position 5-section rotary
switch (Mode)

5-position 2-section and
DPST snap switch rotary
switch (Function)

2-position 1-gection ceramic
rotary switch (Crystal-VFO)
T-position rotary switch

(8 assembled and 1 unassem-
bled sections) (Band)

5-pole telephone-type relay

Crystal diode

Crystal silicon diode
Encapsulated matched pair >
diode

Silicon diode 500 ma tubular -
5U4GB tube

6AUS tube

12AT7 tube

12AU7 tube

6ALS tube
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No. Per Kit
‘Tubes-Diodes-Lamps (cont'd,) Gears-Shafts- Bushings-Couplings- Pulleys-
1.46-> 3 -‘OB2 tube Flywheel (Cont'd,)
! O0A2 tube C 453-T1) 1 1/4" x 7" phenolic insulating
3 6CB6 tube “453-107D 1 Tl/lzat x 15-1/8" extension
1 5R4GY tube =
1 BAWS tube 12 - 1 Flywheel
I 455- 4 1/4" ID x 3/8" long brass
oo Sy«
pilot lamp ( [9455-13) 4 1/4" ID x 1/4" long brass
: : ) shaft bushing
gfarﬁi?aﬁs-Bushmgs-Couplmgs-Pulleys- 8 1/4" D x 1/4" collar
(351185 5 Right angle drive gear 1 1/4" ID x 9/16" long brass
s d5T-28 - 1 Worm gear (single start bushing
t brass) fine g 1 Flexible shaft coupling
® 451-29 1 Worm gear (gingle start } I];.su.?telfl a;haft clo.uplmg
- brass) coarse 1gld s coupling
‘@ 451-30 1 VFO worm drive gear

. - {linen phenolic)
;E}\ 1 Worm drive gear (steel)
~~453=11Y 1 1-3/4" insulating extension

- 453-117 1 1/4" x 9" extension shaft
1/4" x 6-11/16" extension

Insulators-Grommets-Clamps-Terminal Strips
Ceramic standoff insulator
3/8" rubber grommet

3/4" rubber grommet

Shock mount grommet
5/16" rubber grommet
Nylon shoulder bushing
Line cord strain relief

1/8'" plastic clamp

1/2" plastic clamp

21
l'

[y
B DO = bt CD 0O DD DD
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PART PARTS
No, Per Kit

DESCRIPTION

Insulators-Grommets-Clamps-Terminal

Strips (Cont'd,)

oy

DN} O

[y

(7 431-44 ) 1

© 431-49> 17

' 2-lug terminal strip (no

ground)
4.lug terminal strip (no
ground)

5-lug terminal strip
4-lug terminal strip
1-lug terminal strip (no
ground)

2-lug high voltage terminal
strip (no ground)

4-lug high voltage terminal
strip

11-lug miniature terminal
strip (2 extra)

PART PARTS
Per Kit

No.

DESCRIPTION

. .Lonngctors-Sockets-Jacks-Plugs

{5 432-38
 432-39)

M S

\ 5434-35"

s

..u, 3136

[y

Microphone connector,

male

Microphone connector,
female :

AC receptacle

T-pin miniature phenolic tube
socket

7-pin miniature ceramic
tube socket (shielded)

9-pin miniature ceramic tube
gsocket (shielded)

Crystal socket (phenolic)
Phono socket

Pilot lamp socket




-

[34- T

PART PARTS
Per Kit

No,

=Y EATHIIT
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DESCRIPTION PART

No.

4)
e wwﬁ“"‘

=Sockets-Jacks-Plugs (cont'd,)

PARTS
Per Xit

DESCRIPTION

Octal ceramic tube socket
9-pin miniature phenolic tube, .. ==
socket (center shield)
Octal tube socket
Crystal socket (ceramic) 206
Pilot lamp socket(side mount) 8
2-terminal phone jack | 13
Red banana jack ‘
Coaxial jack .
3-terminal phone jack
Banana jack insert .
Single prong phono plug
Octal plug

AC fused plug

e Shields~-Knobs-Tools

[ 206-25;

o

i ek b B 0D O B DN DD

9-pin lock type 1-15/16" tube

shield

1-3/4" 7-pin tube shield

Coaxial shield

2-3/8" 9-pin tube shield B
Red 3/16" knob I
2-1/4" knob :
1-1/4" knob

11/16" knob

1-3/4" knob

Plastic alignment tool

5/64" allen wrench

1/4" open end wrench

7 L
R i

Y b

ST e

Length #20 bare wire
Length #16 bare wire
Length RG-58A/U coaxial
cable

Length RG174-U coaxial
cable :
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EZ:.: HEATHKIT

PART PARTS
No. Per Kit

DESCRIPTION

Wire-Cable- Slgevungont‘d)

PART PARTS
No,

Per Kit

e

DESCRIPTION

Sheet Metal Screws-Spade Bolts-Stud

344-1 = L - Length black hookup wire (5 250-8 36 #8 x 3/8" pan head sheet
L "f, Length red hookup wire metal screw
“1 Length gray hookup wire @® 250-51 8 #10 x 3/8" pan head sheet
% 4 Length brown hookup wire metal gcrew
o Length green hookup wire 11250-214 1 Mounting stud
&~ Length orange hookup wire ©251-1 8 6-32 spade bolt
w1 Length yellow hookup wire
vl Length blue hookup wire
vi Length white hookup wire @mm w Bmm @)
vl Length violet hookup wire
344-13° &~ Length blue HV #22 hookup P
s W Length #15 sleeving - 9250-28 4 6-32x1/4" slotted
68-2 1 Length 3/16" diameter clear @ 250-33 4 6-32 x 1/8' slotted
sleeving @250-93 14 8-32 x 1/4" Allen
1 1/4n D plastlc sleevmg @ 250-105 23 8-32 x 1/8n Allen
1 Length 3/8" ID fiber glass '
gsleeving | 20 &8 22
1 Cable assembly . i L
1 Line cord with plug
1 Line cord Nuts
) 252-1 70 3-48
Machine Screws @ 252-3 1680 6-32 nut
(1) 250-49 70 3-48 x 1/4" binder head 2524 13 8-32
7 250 2 4-40 x 1/4" pan head ® 252-7 29 Control
250-34 10 4-40 x 1/2" round head @ 252-15 12 4-40 x 3/16"
4 250-56 80 6-32 x 1/4" binder head (@ 25230 1 10-24 hex
£ 250-89 52 6-32 x 3/8" binder head CZ252-310 1 10-24 wing
® 250-70 2 6-32 x 3/16" flat head 1 Push-on speednut
1.250-32 12 6-32 x 3/8" flat head 4 1/4" hex
0-31 -» 6-32 x 1/4" round head
50-48 14 6-32 x 1?2” round head
50-137 2 8-32 x 3/8'" pan head
- 8-32 x 2-1/2" round head . @ Q .
7 250-50 13 10-32 x 3/8" (phillips) .
pan head
1 10-24 x 1-1/8" round head
T 250.2189 4 4-40 x 5/16" pan head @
(o (Jmn Qs o D
3 Wagshers
@ 2 #10 fiber shoulder
18 Flat control
s (@ ] 2 #10 flat steek-thick
1 #6 flat steel
@ 2 #10 flat steel-thin

Flat nylon

80
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PART PARTS DESCRIPTION
No, Per Kit
Lockwashers
1 254-1 190 #6
@ 254-2 13 #8
() 254-3 4 #10
4 254-4 15 Control (regular)
® 254-5 3 Control (thin)
& 254-17 100 #3
254.-9 18 #4
©254-14 1 #12
254-18 4 1/4" split steel

00 @ @ @
908008 E3 (O

Solder Lugs

@ 259-1 16 #6 (large)
o 259-5 1 #10
12 259-6 22 #6 (small)
259-10 12 Control
# 259-12 1 3/16"

]

NOTE: To assist in identifying some of the
following sheet metal parts, refer to the ex-
ploded view on Page 31,

Dial escutcheon
Dial pulley assembly

A0 ';M30847

B Chassis base assembly
/100-M309F >
[ S

{200-M288F449

p 1
{ 202-M3% 1
O TEs0rsL

Dial mounting plate assembly

VFO subchassis
VFO chassis end

Front panel

Lamp shield bracket

Meter mounting bracket
Dial plate support bracket
Driver and VFO mixer coil
mounting bracket
Heterodyne mixer coil
mounting bracket
Heterodyne oscillator coil
mounting bracket

-

\9204-M389 D

0-M390 T
-~ ok

AT

PART PARTS
No. Per Kit

DESCRIPTION

tal Parts (Cont'd,)

9D 1 Pulley shaft mounting bracket
b Meter escutcheon

Tube pin shield

~ Chassis top plate
VFO cover
Dial back plate

Front panel escutcheon
Final amplifier enclosure
Final amplifier rear plate
Final amplifier top plate
Crystal filter shield

Final amplifier partition
plate

Driver partition plate

Coil enclosure
Coil enclosure partition
shield

Plastic dial plate
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PART PARTS
No, Per Kit

DESCRIPTION

Miscellaneous

DN ek et ek ek b ek NG N DD b

Nl e S S Yo B o]

ok ek ok

-Base stop

Stop spacer

1/8" spacer

7/8" x 5/16'" 8-32 spacer
13/32" x ,250" OD spacer
Idler stop

Shaft stop

Dial cord spring

Gear tension spring

Dial pulley loading spring
IF transformer mounting
clips

Aluminum anode clip
Crystal holder clip

Rubber mounting feet

Fan blade

Crystal filter

Blower motor

P.E.C. phase shift network
Cabinet

Length dial cord

0~1 milliammeter

4 ampere 3AG slow-blow

fusge

Octal plug cap
Dial pointer -
Pointer, assembly

PART PARTS
Per Kit

No.

IRt dss ey

DESCRIPTION

Miscellaneous (cont'd,)

5464-%9
g1-6)

1
2

1

Vernier dial plate

4-prong metal capacitor
mounting wafer

4-prong insulated capacitor
mounting wafer

Solder
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No, Per Kit
Crystals Cr s {Cont'd,
40491 § 1 - 4990 ke + .003% tolerance 04-100 1 3400 ke = ,005% tolerance
e fundamental Lo fundamental
404-92 ) 1 4010 ke x ,005% tolerance ; 404-101 - 1 10,400 ke x .005% tolerance
e fundamental =3 > fundamental
,,/' 404-93/» 1 13,990 kc = .003% tolerance 404-102 1 17,400 kc + ,003% tolerance
- 7~~7 fundamental S third overtone
7/ 404-98 1 25,000 ke + .003% tolerance . 404-103) 1 24,400 ke + ,003% tolerance
o . fundamental

Mg third overtone
i 404-104 ) 1 25,600 ke + ,003% tolerance
i third overtone

204-M386
DIAL PLATE SUPPORT BRACKETS

454.9F 450 PLASTIC DIAL PLATE
100~ M30SF
DIAL MTG

200-M288F 449 PLATE
VFO SUBCHASSIS

100-M131 DIAL ESCUTCHEON

205-M28T F452
FRONT PANEL ESCUTCHEON

205-M285

VFO COVER PLATE 205-291

DIAL BACK PLATE
202-M39
YFO CHASSIS END PLATE
206-M165
FINAL AMP
TOP PLATE SHIELD
206-M163

FINAL AMP
ENCLOSURE SHIELD

205-M284F 448
CHASSIS TOP PLATE

206-M164
FINAL AMP
REAR PLATE

205-TIF METER ESCUTCHEON

204-M15
METER MOUNTING BRACKET

| 206-MI168
DRIVER PARTITION
PLATE SHIELD

206 M167
FINAL AMP
PARTITION

PLATE SHIELD

203- M230F 451
¥~ FRONT PANEL

100-M308F 447
CHASSIS BASE ASSEMBLY
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PROPER SOLDERING TECHNIQUES

Only a small percentage of HEATHKIT equip-
ment purchasers find it necessary to return an
instrument for factory service, Of these instru-
ments, by far the largest portion of malfunctions
are due to poor or improper soldering,

¥ terminals are bright and clean andfree of wax,
frayed insulation and other foreign substances,
no difficulty will be experienced in soldering.
Correctly soldered connections are essential if
the performance engineered into a kit is to be
fully realized, K you are a beginner with no
experience in soldering, a half hour's practice
with some odd lengths of wire may be a worth-
while investment.

For most wiring, a 30 to 100 watt iron or its
equivalent in a soldering gun is very satisfactory.
A lower wattage iron than this may not heat the
connection enough to flow the solder smoothly
over the joint, Keep the iron tip cleanand bright
by wiping it from time to time with a cloth.

CHASSIS WIRING AND SOLDERING

1. All wire used, except the bare wire,
is the type with colored insulation (hookup
wire). In preparing a length of hookup wire,
1/4" of insulation should be removed from
each end unless directed otherwise in the
construction step.

5

CRIMP WIRES HEAT CONNECTION APPLY SOLDER ALLOW SOLDER
TO FLOW

PROPER SOLDER
CONNECTION

To avoid breaking internal connections when
stripping insulation from the leads of trans-
formers or gimilar components, care should
be taken not to pull directly on the lead. In-
stead, hold the lead with pliers while it is
being stripped.

Crimp or bend the wire around the terminal
just enough to hold it in place until it is
soldered. Do not knot or twist the wire
around the lug. For the heavy bare wire,
position the wire so that a good solder
connection can be made,

Wherever there is apossibility of bare leads
shorting to other parts or to the chassis, the
leads should be covered with insulating
sleeving, Where the use of sleeving is spe-
cifically intended, the phrase "use sleeving"
is included in the associated construction
step. In any case where there is the pos-
sibility of an unintentional short circuit,
sleeving should be used. Extra sleeving is
provided for this purpose,

Crimp or bend the lead (or leads) aroundthe
terminal to form a good joint without re-
lying on solder for physical strength, E
the wire is too large to allow bending or if
the step states that the wire is not to be
crimped, position the wire so that a good
solder connection can still be made,

3
b
H
H
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HEATHEIT
PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No, Per Kit
Crystals
~A04-9T 1 4990 ke + ,003% tolerance 3400 ke + ,005% tolerance
M fundamental fundamental
7 404-92 0 1 4010 ke + ,005% tolerance { 10,400 kc + ,005% tolerance
. fundamental ‘“S/W"““"ib fundamental
/7 404-93 - 1 13,990 kc + ,003% tolerance (404-102 1 17,400 kc + ,003% tolerance
Lo fundamental M third overtone
;’@/ 1 25,000 ke + 003% tolerance  404-103) 1 24,400 ke + ,003% tolerance
Ao \ fundamental \/p-ﬁm third overtone
404-104" v o1 25,600 k¢ + ,003% tolerance
— third overtone

204-M386
DIAL FLATE SUPPORT BRACKETS
464.9F450 PLASTIC DIAL PLATE

100-M131 DJAL ESCUTCHEON

100-M30SF
DIAL MTG
200-M286F 449 PLATE 205-M287 F 452
VFO SUBCHASSIS FRONT PANEL ESCUTCHEON
205-1285
VFO COVER PLATE 208-291

DIAL BACK PLATE

202-M39
VFO CHASSIS END PLATE

2056.-M165
FINAL AMP
TOP PLATE SHIELD

206.-M163
INAL AMP
ENCLOSURE SHIELD

205-M2B84F 448
CHASSIS TOP PLATE

206-M164
FINAL AMP
REAR PLATE

205-TIF METER ESCUTCHEON

RN

204.-M158
METER MOUNTING BRACKET

'

206-M168
DRIVER PARTITION
PLATE SHIELD

206-M187
FINAL AMP
PARTITION
PLATE SHIELD

203-M230F 451
¥ FRONT PANEL

100-M308F 447
CHASSIS BASE ASSEMBLY
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PROPER SOLDERING TECHNIQUES

Only a small percentage of HEATHKIT equip-
ment purchagers find it necessary to return an
instrument for factory service, Of these instru-
ments, by far the largest portion of malfunctions
are due to poor or improper soldering,

K terminals are bright and cleanandfree of wax,
frayed ingulation and other foreign substances,
no difficulty will be experienced in soldering,
Correctly soldered connections are essential if
the performance engineered into a kit is to be
fully realized, ¥ you are a beginner with no
experience in soldering, a half hour's practice
with some odd lengths of wire may be a worth-
while investment,

For most wiring, a 30 to 100 watt iron or its
equivalent in a soldering gun is very satisfactory,
A lower wattage iron than this may not heat the
connection enough to flow the solder smoothly
over the joint, Keep the iron tip cleanand bright
by wiping it from time to time with a cloth.

CHASSIS WIRING AND SOLDERING

1, All wire used, except the bare wire,
is the type with colored insulation (hookup
wire). In preparing a length of hookup wire,
1/4" of insulation should be removed from
each end unless directed otherwise in the
construction step.

: <k
CRIMP WIRES HEAT CONNECTION APPLY SOLDER ALLOW SOLDER

'o:\'l ’

PROPER SOLDER
CONNECTION

%]

TO FLOW

To avoid breaking internal connections when
stripping insulation from the leads of trans-
formers or similar components, care should
be taken not to pull directly on thelead, In-
stead, hold the lead with pliers while it is
being stripped.

Crimp or bend the wire aroundthe ferminal
just enough to hold it in place until it is
soldered, Do not knot or twist the wire
around the lug. For the heavy bare wire,
position the wire so that a good solder
connection can be made,

Wherever there is apossibility of bare leads
shorting to other parts ortothe chassis, the
leads should be covered with insulating
sleeving. Where the use of sleeving is spe-
cifically intended, the phrase "use sleeving"
is included in the associated construction
step, In any case where there is the pos-
sibility of an unintentional short circuit,
sleeving should be used, Extra sleeving is
provided for this purpose.

Crimp or bend the lead (or leads) around the
terminal to form a good joint without re-
lying on solder for physical strength, K
the wire is too large to allow bending or if
the step states that the wire is not to be
crimped, position the wire so that a good
solder connection can still be made,

e T
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6. DPosition the work, if possible, so that gravity
will help to keep the solder where you want
it,

7. Place a flat side of the soldering iron tip
against the joint to be soldered until it is
heated sufficiently to melt the solder.

8, Then place the solder against the heated
terminal and it will immediately flow over
the joint; use only enough solder to thor-
oughly wet the junction, It is usually not
necessary to fill the entire hole in the
terminal with solder.

9. Remove the solder and then the iron from
the completed junction, Use care nottomove
the leads until the solder is solidified,

A poor or cold solder joint will usually look
crystalline and have a grainy texture, or the
solder will stand up in a blob and will not have
adhered to the joint, Such joints should be re-
heated until the solder flows smoothly over the
entire junction. In some cases, it maybeneces-
sary to add a little more solder to achieve a
smooth bright appearance.

NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE
INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN
USED. WHEN IN DOUBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW
ROLL PLAINLY MARKED "ROSIN CORE RADIO SOLDER" BE PURCHASED.

STEP-BY-STEP PROCEDURE

The following instructions are presented in a
logical step-by-step sequence to enable you to
complete your kit with the least possible con-
fusion. Be sure to read each step all the way
through before beginning the specified operation.
Also read several steps ahead of the actualstep
being performed, This will familiarize you with
the relationship of the subsequent operations,
When the step is completed, check it off in the

space provided, This is particularly important

as it may prevent errors or omissions, espe-
cially if your work is interrupted. Some kit

builders have also found it helpful to mark each

lead in colored pencil on the Pictorial as it is
added.

The fold-out diagrams in this manual may be
removed and attached to the wall above your
working area; but, because they are an integral
part of the instructions, they should be returned
to the manual after the kit is completed,

In general, the illustrations in this manual
correspond to the actual configuration of the
kit; however, in some instances the illustra-

tions may be slightly distorted to facilitate
clearly showing all of the parts.

The abbreviation "NS" indicates that a con-
nection should not be soldered yet as other
wires will be added. When the last wire is
installed, the terminal should be soldered and
the abbreviation "S" is usedto indicate this, Note
that a number will appear after each sclder
instruction. This number indicates the number of
leads that are supposed to be connected to the
terminal in point before it is soldered, For
example, if the instruction reads, "Connect a
lead to lug 1 (8-2)," it will be understood that
there will be two leads connected to the terminal
at the time it is soldered, (In cases where a lead
passes through a terminal or lug and then con-
nects to ancther point, it willcount astwo leads,
one entering and one leaving the terminal,)

The steps directing the installation of resistors
include color codes to help identify the parts.
Also, if a part is identified by a letter-number
designation on the Schematic, its designation
will appear inthe construction step whichdirects
its installation.
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STEP-BY-STEP ASSEMBLY

CHASSIS FRAME
Refer to Pictorial 1 for the following steps,

NOTE: The lug numbering of the terminal strips
in this kit is determined by viewing the terminal
strip with the mounting foot facing you, The
first lug on the left end of the strip is lug 1,
This is true for the miniature, regular, and high
voltage strips.

(Xf Locate the seventeen 11-lug miniature ter-
minal strips, It will be necessaryto cut these
terminal strips as directed in the following
stepg, This can be done by using diagonal
cutters, Refer to Details 1A and 1B,

5-LUG MINIATURE TERMINAL STRIP
WITH LUG #3 GROUND

= 3-LUG MINIATURE TERMINAL STRIP
WITH LUG #2 GROUND

1 2 3 4
d Oud
ol [ L{J 4
= 4-LUG MINIATURE TERMINAL STRIP
WITH LUG #2 GROUND
1 2 3 a4

= 4-LUG MINIATURE TERMINAL STRIP
WITH LUG #3 GROUND

5-L.UG MINIATURE TERMINAL STRIP
WITH LUG #1 GROUND

2-LUG MINIATURE TERMINAL STRIP
WITH LUG #1 GROUND

Detail 1B

(x7 Prepare one 6-lug miniature terminal strip
with #4 lug grounded,

(\)6 Prepare ten 5-lug miniature terminal strips
with #3 lug grounded,

()é Prepare one 3-lug miniature terminal strip
with #1 lug grounded,

()() Prepare five 3;1ug miniature terminal strips
with #2 lug grounded,

(\)(} Prepare three 4-lug miniature terminal
strips with #2 lug grounded,

() Prepare two 4-lug miniature terminal strips
with #3 lug grounded,

()( ) Prepare two 5-lug miniature terminal strips
with #1 lug grounded,

(7() Prepare one 2-lug miniature terminal strip
with #1 lug grounded,

(YX) One 11-lug miniature terminal strip will .
remain uncut,

(i\l Set the prepared miniature terminal strips
agide until they are called for inthefollow-
ing steps,

NOTE: Lockwashers will be used with all screws
and nuts when mounting parts unless directed
otherwise, Therefore, the following steps will
only call out the size and type of hardware to
be used, Where 6-32 x 1/4" hardware is speci-
fied, a 6-32 x 1/4" binder head machine screw,
a #6 lockwasher, and a 6-32 nut should be used,
When 3-48 x 1/4" hardware is specified, a 3-48
x 1/4" binder head machine screw, #3 lockwash-
ers, and a 3-48 nut should be used, In the case of
terminal strip mountings, an additional lock-
washer is to be used under the mounting foot as
shown in Detail 1C,

QC) Position the chassis frame as shownin Pic-
torial 1,

(/() Referring to Detail 1C, mount 5-lug (#3 lug

ground) miniature terminal strips at loca-
tions AF, AG, AH, and AJ, Use 6-32 x
1/4" hardware,
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6-32 NUT g
#6 LOCKWASHER

6-32 x1/4" SCREW
Detail 1C

(>J Similarly, mount 5-lug (#3 lug ground) min-
iature terminal strips at locations AW and
A3, Use 6-32 x 1/4" hardware,

(<Y Mount a 6-lug (#4 lug ground) miniature
terminal strip at location AY. Use 6-32 x
1/4'" hardware,

Q{{ Mount the audio output transformer (#51-3)
at BA, Use 6-32 x 3/8" hardware with a
large #6 solder lug on one mounting foot
as shown, Position the transformer leads
as shown,

()ﬁ{ Mount a 2-lug ungrounded high voltage
terminal strip at location AT. Use 6-32
x 1/4" hardware,

(X{ Mount a #6 large solder lug at location AU.
Use a 6-32 x 1/4" screw and a 6-32 nut,

Q<)’ Referring to Detail 1D, mount the octal
molded tube socket at location AP, Place
the keyway as shown by the arrow in Pic-
torial 1, Use 6-32 x 1/4" binder head
machine screws, large #6 solder lugs, and
6-32 nuts,

-32 NUT

<
>/ # & LARGE
SOLDER LUG

6-32 X 1/4"

Detail 1D SCREW

()((Mount a 117 volt AC receptacle at lo-
cation AQ., Use 6-32 x 1/4" hardware,

()( Referring to Detail 1E, mount a phono

socket at location AR, Use 6-32 x 1/4"
hardware, Position as shown,

@ 6-32 NUT

*5 LOCKWASHER

PHONC SOCKET

E 6-32 X1/4" SCREW
=

5 &

Detail 1E

P
(¥ Referring to Detail 1F, mount the FSK phone
jack at location AS, Position the lugs as
" shown in Pictorial 1, Use a regular control
lockwasher on the bushing, and secure the
jack in place with a control flat washer and
control nut on the rear apron,

CONTROL NUT

86-

CONTROL
FLAT WASHER

CONTROL
LOCKWASHER

EL

Detail 1F

(y) Install 5/16" rubber grommets at locations
AE, AL, AM, AN, FT, FR, FP, and FM.

) Mount a phono socket at location DF, Use
6-32 x 1/4" hardware, Position as shown,
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(X) Referring to Detail 1G, mount the coaxial
jack at location DE. Use 3-48 x 1/4" hard-
ware, '

@ 3-48X1/4 SCREW

INSIDE OF
CHASSIS

COAXIAL
CONNECTOR

\ W
#3 LOCKWASHER

3-48 NUT
Detail 1G

(%) Referring to Detail 1H, mount the 20 to
150 ppf mica trimmer capacitor (#31-35)
at location DD. Use 6-32 x 1/4" hardware,

6-32x1/4
SCREW

& M LOCKWASHER

6-32 NUT
Detail 1H

Place a #10 lockwasher over the 10-24 x
1-1/8" round head machine screw and mount
it on the rear apron at location DG, Insert
the screw from inside the chassis apron
and secure it with a #10 lockwasher and a
10-24 nut, Thenplace two large #10 flat steel
washers over the screw and start the 10-24
wing nut onto the screw,

y() Mount a 4-lug (#2 lug ground) regular ter-
minal strip at location DC. Use 6-32 x
1/4'" hardware.

{v/) Mount the coaxial shield at location FQ, Use
3-48 x 1/4" hardware,

()({ Mount a phono socket at location FL. Use
6-32 x 1/4" hardware, Position as shownin
Pictorial 1,

Mount 2-lug regular terminal strips withno
ground lug at locations FJ and FH, Use 6-32
x 1/4" hardware,

()() Mount a 4-lug regular terminal strip with
no ground lug at location FG, Use 6-32 x
1/4" hardware,

{ )() Mount a 5-lug (#3 lug ground) regular
terminal strip at location FE, Use 6-32 x
1/4" hardware,

} Mount a 1-lug vertical regular terminal
strip with no ground lug at location FC.
Use 6-32 x 1/4" hardware,

Refer to Pictorial 2 for the following steps,

NOTE: When connecting a length of hookup wire,
each end of the wire should be stripped 3/8"
unless specified otherwise in the step, Place all
components near the terminal strips as close to
the chassis as possible,

(X C114, Cut both leads of a .02 ufd disc
ceramic capacitor to 3/8", Connect this
capacitor between lugs 4 (NS) and 6 (NS)
of terminal strip AY.,

R104, Cut both leads of a 470 K (yellow-

violet-yellow) 1/2 watt resistor to 1/2".

Connect this resistor between lugs 3 (NS)
and 4 (8-2) of terminal strip AY.

(%{ R67A, R67TB, Referring to Detail 24, pre-
pare two 75 KQ (viclet-green-orange) 2 watt
registors.

Detail 2A oo, pen

(7() Conneet this resistor combination between
lugs 1 (NS) and 5 (NS) of terminal strip AY.

(X) R71, Cut both leads of a 100 K (brown-
black-yellow) 1/2 watt resistor to 3/4".
Connect this resistor from lug 6 of terminal
strip AY (NS) to lug 2 of terminal strip AY
(NS).

(XY C120. Cut both leads of a .1 pfd 50 V disc
ceramic capacitor to 3/8". Connect this
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@ 4t FRONT APRON

(DIODE)
RED BAND
3

(DIODE)
th} BAND

Pictorial 2

capacitor between lugs 2 (NS) and 3 (NS)
of terminal strip AX.

(‘Xf R105, Cut both leads of a1 megohm (brown-
black-green) 1/2 watt resistor to 1/2",
Connect this resistor between lugs 2 (NS)
and 3 (NS) of terminal strip AX,

()() R66, Cut both leads of a 330 @ {orange-

orange-brown) 1/2 watt resistor to 3/8".

Connect this resistor from lug 5 of termi-
nal strip AY (NS) to lug 4 of terminal
strip AX (NS).

NOTE: MARKING ON TUBULAR CAPACITOR
EITHER SHOULDER OR BAND

MARKED END MUST BE PLACED
AS SHOWN IN THE PICTORIAL

() CR4, Cut both leads of a silicon diode
(red-red-blue) to 1/2", Connect the lead
extending from the red band end of this
diode to lug 3 of terminal strip AY (NS).
Connect the other lead of this diode to lug
2 of terminal strip AX (NS).

(XJ R7. Cut both leads of a 4700 @ (yellow-
violet-red) 1 watt resistor to 1/2". Pass
one lead of this resistor through lug 2
of terminal strip AY (NS) to lug 1 of AY
(NS). Connect the other lead to lug 1 of
terminal strip AX (NS).

()()/0111. Cut both leads of a ,05 pfd tubular
capacitor to 5/8". Connect this capacitor
between lugs 3 (S-3) and 5 (NS) of terminal
strip AX. DPosition the band, or dot, as
shown.

()() CR3. Cut both leads of a silicon diode
(red-red-blue) to 5/8". Connect the lead
extending from the red band end of this
diode to lug 5 of terminal strip AX (NS).
Connect the other lead of this diode to lug
4 of terminal strip AW (NS).

<J C110. Cut both leads of a .01 ufd disc
ceramic capacitor to 3/8". Connect this
capacitor between lugs 4 (NS) and 5 (NS)
of terminal strip AW,

NOTE: When soldering a connection where a
diode lead is involved, the diode lead should
be gripped with a pair of pliers between the
solder connection and the diode body to remove
excess heat which could damage the diode,

K ) R63, Cut one lead of 2100 K$2 (brown-black-
yellow) 1/2 watt resistor to 1-1/4" and the
other lead to 1/2". Place the long lead of
this resistor through lug 2 of terminal
strip AW (NS) and connect it to lug 2 of
terminal strip AX (S-4). Use sleeving on
this lead, Now solder lug 2 of AW (S-2).
Connect the other lead of this resistor to
lug 4 of terminal strip AW (S-3).
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Pictorial 3

Refer to Pictorial 3 for the following steps,

NOTE: When bare wire is called for in the
steps, use the #20 unless the heavy #16 bare
wire is mentioned specifically,

()() Connect a length of bare wire from lug
2 of AC receptacle AQ (NS) to lug 7 of
octal socket AP (NS). Use sleeving,

(\f C141, Cut both leads of a 005 pfd 1.4 kv
" disc ceramic capacitorto1/2".Connect this
capacitor from lug 1 of AC receptacle AQ
(NS) to the solder lug nearest lug 1 of octal
socket AP (NS),

()/) C142, Cut both leads of a ,005 ufd 1.4
kv disc ceramic capacitor to 3/8". Connect
this capacitor from lug 8 of octal socket
AP (NS) to the solder lug nearest lug 1
of AP (8-2),

()()/ Connect a length of #16 bare wire from

lug 6 of octal socket AP (NS) to the solder
lug nearest lug 4 of AP (NS).

(<) C143, Cut both leads of a ,005 pfd 1,4
kv disc ceramic capacitor to 3/8". Con-
nect this capacitor between lugs 6 (NS) and
7 (NS) of octal socket AP,

(Y) C144, Cut both leads of another 005 pfd
1.4 kv disc ceramic capacitor to 3/8".
Connect this capacitor between lugs 5 (NS)
and 6 (8-3) of octal socket AP.

(};)’ R59, Cut both leads of a 22 Q (red-red-
black) 1 watt resistor to 1/2", Connect
this resistor from lug 3 of octal socket
AP (NS) to the solder lug nearest lug 4 of
AP (8-2),
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Pictorial 4

Refer to Pictorial 4 for the following steps,

(X) Connect a 2-3/4" length of red hookup wire
from lug 2 of terminal strip AJ (NS) to lug
1 of terminal strip AG (NS).

(#) Connect a 1-1/2" length of gray hookup wire
from lug 1 of terminal strip AJ (NS) to lug
1 of terminal strip AH (NS).

()() C150A. Cut both leads of a ,005 ufd disc
ceramic capacitor to 3/8'". Connect this
capacitor between lugs 3 (S-1) and 5 (NS)
of terminal strip AJ.

(X) R92. Cutboth leads of 2 100 K (brown-black-
yellow) 2 watt resistor to1/2".Connect this
resistor between lugs 2 (NS) and 5 (NS) of
terminal strip AJ.

(A) C68, Cut both leads of a .4 ufd 100V
mylar tubular capacitor to 3/4". Connect
this capacitor between lug 1 (NS) and the
eyelet of lug 3 (S-1) of terminal strip AF,
Use sleeving on the lead to lug 3, Position
the marked ground end of the capacitor
as shown in Pictorial 4,

(Y C66. Cut both leads of a ,01 pfd disc
ceramic capacitor to 3/8", Connect this
capacitor between lugs 3 (NS) and 4 (NS)
‘of terminal strip AF.

(7/) C161. Cut both leads of a .01 ufd disc

ceramic capacitor to 1/2". Connect this
capacitor between lugs 1 (NS) and 3 (S-1)
of terminal strip AG.

()(5 C817, Cut both leads ofa ,1 ufd 50 V disc ce-
ramic capacitor to 1/2". Connect this
capacitor between lugs 1 (NS) and 4 (NS)
of terminal strip AF,

(X) R41, Cut both leads of a1,5 megohm (brown-
green-green) 1/2 watt resistor to 3/8", Con-
nect this resistor between lugs 1 (N8S) and

3 (S-2) of terminal strip AF.

{XI R40, Cut both leads of a2 680 KO (blue-

gray-yellow) 1/2 watt resistor to 1/2",
Connect this resistor between lugs 1 (NS)
and 4 (NS) of terminal strip AF,

(> C160, Cut both leads of a 01 ufd disc
ceramic capacitor to 3/8". Connect this
capacitor between lugs 2 (NS) and 3 (NS)
of terminal strip AH,

(Xf C167, Cut both leads of a ,005 ptd disc
ceramic capacitor to 3/8". Connect this
capacitor between lugs 3 (S-2) and 4 (NS)
of terminal strip AH,

(\A R22, Cut both leads of a 100 Q (brown-
black-brown) 1/2 watt resistor to 1/2",
Connect this resistor from lug 2 of terminal
strip AG (NS) to lug 2 of terminal strip AH
(NS).
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Pictorial 5

Refer to Pictorial 5 for the following steps.

of

Connect one end of a 2-1/4" length of #16
bare wire to center lug1 of phono socket DF
(S-1). Place a 1-3/4"length of sleeving over
this wire and connect the other end to lug 2
of trimmer capacitor DD (NS). Form this
wire as shown in Pictorial 5,

0({Connect a 1-1/4" length of #16 bare wire

(x

)

(£)

from coaxial jack DE (S-1) to lug 1 of
trimmer capacitor DD (NS).

C10%7, Cut both leads of a .01 ufd disc
ceramic capacitor to 1/2'". Connect this
capacitor between lugs 1 (NS) and 2 (NS)
of terminal strip DC,

R58, Cut both leads of a 1000 O (brown-
black-red) 1/2 watt resistor to 1/2", Con-

nect this resistor between lugs 2 (NS) and

3 (NS) of terminal strip DC,

R57, Cut both leads of a 10 KQ (brown-
black-orange) 1/2 watt resistor to 1/2".
Connect this resistor between lugs 3 (NS)
and 4 (NS) of terminal strip DC.

(;(5' RFC7. Cut one lead of a 1.1 mh RF choke

A

(#45-4) to 1" and the other lead to 3/4".
Connect the 3/4" lead of this RF choke to lug
2 of terminal strip DC (8-3). Connect the
other lead to lug 2 of trimmer capacitor
DD (8-2). Position as shown in Pictorial 5,

CR7, Cut both leads of a crystal diode
(red-green-violet) to 3/4". Connect the
lead extending from the red band end of
the diode to lug 1 of terminal strip DC
(NS), Connect the other lead of this diode
to lug 3 of terminal strip DC (S-3).

Refer to Pictorial 6 for the following steps,

{ )() Referring to Detail 6A, prepare a 7' length

of RG58A/U coaxial cable,

"

...___.°

Detail 6A
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()({Using the procedure shown in Detail 6B,
install the coaxial cable on the coaxial
shield, at location FQ. Use care when
soldering the shield of the coaxial cable
to the coaxial shield, as overheating of the
center conductor will cause the insulation
on the inner conductor to melt and produce
a short circuit,

SOLDER SHIELD ol B
HERE

Detail 6B

(\g)/ At the other end of this coaxial cable, con-
nect the inner conductor to lug 1 of phono
socket FL (S-1). Connect the shield lead
of this cable to lug 2 of FL (S-1).

(>/) C134, Cut both leads of a ,005 pfd 1.4 kv
disc ceramic capacitor to 3/8". Connect
this capacitor between lug 1 (NS) and the
eyelet in the mounting foot (NS) of terminal
strip FJ.

(75 C135, Cut both leads of another ,005 nfd
1.4 kv disc ceramic capacitor to 3/8",
Connect this capacitor between the eyelet

Pictorial 6

in the mounting foot (S-2) and lug 2 (NS)
of terminal strip FJ.

(xf R107, Cut both leads of an 8,2 Q (gray-red-
gold) 1/2 watt resistor to 1/2". Connect
this resistor between lugs 1 (NS) and 2 (NS)
of terminal strip FG.

())/ R108, Cut both leads of another 8.2
(gray-red-gold) 1/2 watt resistor to 1/2".,
Connect this resistor between lugs 3 (NS)
and 4 (NS) of terminal strip FG.

CR5, Cut both leads of a 500 ma tubular
silicon diode (#57-217) to 1/2", Connect the
positive (~p}£) 1ead to lug 2 of terminal
strip FG (S-2). Connect the other end of
this diode to lug 1 of terminal strip FH (NS).

(>} CR6, Cut the positive (-pjt)lead of another
500 ma tubular silicon diode to 1/2", Con-
nect this lead to lug 3 of terminal strip
FG (S8-2). Place the other lead of this diode
through lug 2 (NS) and connect it tolug1
(NS) of terminal strip FH. Now solder lug
2 of FH (5-2). Cut off any excess lead

length,

" NOTE: Crimp all leads that remain unsoldered

to prevent themfrom coming loose as the chassis
is moved,

This completes the wiring of the chassis frame
asgsembly, Set this assembly aside until called
for later,
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HARDWARE MOUNTING ON TOP PLATE

Refer to Pictorial 7 (fold-out from Page 45)
for the following steps,

NOTE: Before mounting hardware, place thetop
plate on a flat surface, Match the outside edge
holes to those in the chassig base and mark
a pencil line around the inside of eachcompart-
ment, Keep all components within these lines
when mounting,

()(f Install a 3/8" rubber grommet at location

(;(5 Install 3/4" rubber grommets at locations
BB and BC,

Qd Install a #10 solder lug at location AZ.Use
6-32 x 1/4" hardware. Position as shown,

(74 Install 5/16" rubber grommets at locations
BE, DX, DYA, DYB, EB, and GB.

(}() Locate the red banana jack and the banana
jack insert, Referring to Detail TA, mount
the red banana jack at location DN and
install the banana jack insert, Use the
push-on speednut,

CRIMP INSERT
# AS SHOWN

Detail 7A

(N) Mount an AC receptacle atlocation CW, Use
6-32 x 1/4" hardware,

NOTE: When mounting a small solder lug or
miniature terminal sirip on the tube socket

———

————

() Referring to Detail 7B, mount a7-pinphen-
olic tube socket and #6 small solder lug at
location BJ. Position the blank space of
the tube socket as shown in Pictorial 7, and
bend the solder lug up at a 90 degree angle
to the top plate,

hardware, a #3 lockwa is used above apd
below the mounting foot, ‘

3-48 NUT

I # 3 LOCKWASHER
# 6 SMALL SOLDER
e LUG

"#3 LOCKWASHER

3-48X 1,/4” SCREW

Detail 7B

{X) Mount a 7-pin phenolic tube socket and #6
small solder lug at location CR. Use 3-48x
1/4" hardware, Position the blank space of
the tube socket as shown and bend the solder
lug up at a 90 degree angle to the top plate,

(N Mount 7-pin phenolic tube sockets at lo-
cations CS and CT. Use 3-48 x 1/4" hard-
ware, Position the blank spaces as shown,

| ()sl Mount another T-pin phenolic tube socket

and #6 small solder lug at location CU, Use
3-48 x 1/4" hardware, Position the blank
space as shown and bend the solder lugup at
a 90 degree angle to the top plate,

()( Mount a 7-pin ceramic tube socket and two
#6 small solder lugs at location BW, Use
3-48 x 1/4'" hardware., Position the blank
space as shown and bend each solder lug
up at a 90 degree angle to the top plate,

(X) Mount a 7-pin ceramic tube socket at lo-
cation DQ, Use 3-48 x 1/4" hardware,
Position the blank space as shown,

Mount a 9-pin ceramic tube socket at lo-
cation DS, with a 5-lug (#3 lug ground)
minjature terminal strip at location DR
on one mounting screw and a 4-lug (#2 lug
ground) miniature terminal strip at loca-
tion DT on the other screw, Use 3-48 x
1/4' hardware, Position the tube socket and
terminal strips as shown,

) Mount a 9-pin ceramic tube socket at lo-
cation DM, with a #6 small solder lug
on one mounting screw and a 5-lug (#3 lug
ground) miniature terminal strip at loca-
tion DL, Use 3-48 x 1/4' hardware, Posi-
tion the tube socket and terminal strip as
shown and bend the solder lugupata 90 de-
gree angle to the top plate,
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Mount a 9-pin ceramic tube socket and #6
small solder lug at location CQO, Use 3-48
x 1/4" hardware, Position the tube socket
as shown and bend the solder lug up ata
90 degree angle to the top plate,

()d/Mount a 9-pin ceramic tube socket at lo-
cation CC, with #6 small solder lug on one
mounting screw and a 4-lug (#3 lug ground)
miniature terminal strip at CJ. Use 3-48
x 1/4" hardware, Position the tube socket
as shown and bend the solder lug up at a
90 degree angle to the top plate, Bend down
lugs 3 and 4 of terminal strip CJ.

Mount a 3-lug (#2 lug ground) miniature
terminal strip at location CE. Use 6-32
x 1/4" hardware and position as shown,

()() Mount a 9-pin ceramic tube socket at loca-
tion CF. Mount a 3-lug (#2 lug ground)
miniature terminal strip at location CG on
one mounting screw, and a 4-lug (#3 lug
ground) miniature terminal strip at loca-
tion BZ. Use 3-48 x 1/4" hardware, Posi-
tion the tube socket and terminal strips as
shown,

Mount a 89-pin ceramic tube socket at lo-

cation BP, Secure a 4-lug (#2 lug ground)

miniature terminal strip on one mounting
screw at location BO and a 5-lug (#1 lug
ground) miniature terminal strip at lo-
cation BQ, Use 3-48 x1/4" hardware, Posi-
tion the tube socket and terminal strips as
shown, R

()({ Mount a 9-pin phenolic tube socket at
location BN, Mount a 3-lug (#2 lug ground)
miniature terminal strip on one mounting
screw at location BM and a #6 small solder
lug on the other screw, Use 3-48 x 1/4"
hardware, Position the tube socket and
terminal strip as shown, and bend the
solder lug up at a 90 degree angle to the
top plate,

) Mount another 9-pin phenolic tube socket
at location BH, Secure one end of the 11-lug
terminal strip at the mounting screw of tube
socket BH. Use 3-48 x 1/4" hardware, Po-
sition the terminal strip and tube socket as
shown, Bend the ground lug nearest lug 8 of
tube socket BH down against the chassis,

()6 Secure the other end of this 11-lugterminal
strip, BF, with 3-48 x 1/4" hardware,

M Mount a 5-lug (#1 lug ground) miniature
terminal strip at location BD. Use 3-48 x
1/4'" hardware,

(%7 Mount a 3-lug (#1 lug ground) miniature
terminal strip at location DH. Use 3-48 x
1/4" hardware,

(X)’ Temporarily mount a 5-lug (#3 lug ground)
miniature terminal strip at location EP,
Use 6-32 x 1/4" hardware. (This screw is
later removed to mount a coil bracket,)

(?/X) Mount a 3-lug (#2 lug ground) miniature
terminal strip at location DO. Use 3-48 x
1/4'" hardware,

P&f Mount a 5-lug (#3 lug ground) regular
terminal strip at location DU, Use 6-32 x
1/4'" hardware,

()({ Mount 5-1lug (#3 lug ground) regular terminal
strips at locations FV, FW, FX, and FY,
Use 6-32 x 1/4" hardware, ‘

(XT Mount ceramic octal tube sockets at lo-
cations DV, DW, GJ, and GK. Use 6-32 x
3/8'" flat head machine screws, #6 lock-
washers, and 6-32 nuts, Orient the keyway
in the sockets as shown by the arrows in
Pictorial 7,

()()/ Referring to Detail 7C, mount a ceramic
crystal socket and crystal clip on top and a
#6 small solder lug under the top plate at
location BX. Use a 4-40 x 1/2" round head
machine screw, #4 lockwashers, and a4-40
nut, Use care when tightening the hard-
ware so that the crystal socket does not
crack, Form the solder lug against the
crystal socket lug as shown,

4-40 NUT
# 4 LOCKWASHER

#6 SMALL SOLDER
LUG

# 4 LOCKWASHER

TOP

CRYSTAL SOCKET

fA CRYSTAL CLIP

-«——-4 -40x1/2" SCREW

Detail 7C
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Detail 7D

)

(K)

Similarly, mount a ceramic crystal socket,
crystal clip, and #6 small solder lug at lo-
cation CB, Use a 4-40 x 1/2" round head
machine screw, #4 lockwashers, and a4-40
nut, Do not overtighten, Form the solder lug
against the crystal socket lug as shown,

Mount another ceramic crystal socket,
crystal clip and a 3-lug (#2 lug ground)
miniature terminal strip at location BU.
Use a 4-40 x 1/2" round head machine
screw, #4 lockwashers, and a 4-40 nut, Do
not overtighten,

Mount ceramic crystal sockets and crystal
clips A through F at location DJ, Be sure
to install a #6 small solder lug on crystal
socket D, Use 4-40 x 1/2'" round head ma-
chine screws, #4 lockwashers, and 4-40 nuts,
Do not overtighten, Form the solder lug
against crystal socket lug as shown,

C9, Mount an 8 to 50 puf ceramic trimmer
capacitor at location BY. Use 3-48 x 1/4"
hardware, Make sure this capacitor turns
freely, See Detail 7D,

C80, C92, Mount a 1,5 to 7 puf ceramic
trimmer capacitor at locations BS and BV.
Use 3-48 x 1/4'" hardware.

@ 3-48 NUT
@ #3 LOCKWASHER

i%(“i VARIABLE
P TRIMMER

CAPACITOR

OF CHASSIS

ééausx /4" SCREW

C91, Mount the 3t012 puf ceramic trimmer
capacitor at location BT. Use 3-48 x 1/4"
hardware,

BOTTOM

R119, Locate the 10 Q wire-wound control
(#11-26) and place a control solder lug
over the control bushing, Form the solder
lug so that it lies against lug 3 of the
control, Now cut off any excess solder lug,

O

Referring to Detail 7TE, mount the control
and control solder lug at location BG. Use
a control flat washer and control nut,
Position the solder lug so that it lies
against lug 3 of control BG.

CONTROL NUT

CONTROL SOLDER
LUG

86-

CONTROL
FLAT WASHER

Detail TE

()(Rll& Similarly, prepare and install a 10

o

(

g

K@ linear control (#10-31) and control solder
lug at location BK. Use acontrolflat washer
and control nut to secure the control, Posi-
tion the solder lug against lug 1 of BK (NS).

R118, Mount the 200 @ linear control
(#10-33) at location BR. Use a control
lockwasher, control flat washer, and con-
trol nut, Orient the control lugs as shown,

]( R117. Mount the 5000 © linear control

(#10-69) at location CK. Use a control
lockwasher, control flat washer and con-
trol nut, Orient the control lugs as shown,

C45A, B, C, D. Keeping the rotor plates
fully meshed to prevent damage, mount
the 20-200 upf per section ganged variable
capacitor (#26-74) at location EQ. Use 6-32
x 1/4" screws and #6 lockwashers under the
screw heads, Cut off the four unusedlugs as
shown,

V{ Referring to Detail 7F on Pictorial 7, mount

a 1/4" ID x 1/4" long brass bushing (#455-~
13) and base stop (#253-52) at location DK.
Use a thin control lockwasher and acontrol
nut, Orient the stop sothat the threadedhole
in the stop is over the hole in the top plate,
Place a #6 lockwasher over a 6-32 x 1/4%
round head screw, place it through the
chassis and serewitintothe stop, Nowtight-
en the control nut to secure the bushing,
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) Referring to Detail 7G, mount IF trans-

formers (#52-43) at locahons BL and CD,
Pogition the color dot as shown in Pictorial
7. Secure the transformers in place with
the transformer mounting clips,

]
TRANSFORMER
MOUNTING ; l m

CLIP

ORIENT BY
COLOR DOT
AS SHOWN
IN PICTORIAL

Detail 7G

(75 Mount the crystal bandpass tilter (#404-90)

at locations CM and CH as shown in Pic-
torial 7, Secure the crystal filter network
with a 6-32 nut and large #6 solder lug at
location CH. Place a 1/8" plastic cable
clamp over the stud protruding through the
top plate at location CM, and secure the
clamp in place with a #6 lockwasher and
6-32 nut, Position the clamp as shown,

This completes the parts mounting on the top
plate,

HARNESS WIRING ON TOP PLATE

Refer to Pictorials 8 and 9A on Page 46 for the
following steps,

()() Locate the wiring harness and separate the

leads extending from each breakout point,

(‘4 Form the harness and place it on the top

o

plate as shown in Pictorial 8,

Separate the seventeenleads extendingfrom
Breakout #34 (BRK#34) and place all except
the white-orange and black shielded cable
through grommet BB,

(X) Separate the ten leads and two shielded

cables extending from Breakout #33 (BRK
#33) and place them through grommet BC,
You should now be abletoplace each section
of the wiring harness in its respective po-
sition according to Pictorial 8,




IWIRES

BRK #1
‘ BLK-WHT BAND
BLK-ORG BAND
HV BLUE

WHT-BLY

N WHT-RED

I WIRES

BRK #41
WHT-YEL
WHT-BLK-GRN
WHT-BLU
WHY-ORG-YEL

WHT-VIOL
BLK-WHY BAND
WHT-GRAY
BLK-GRN BAND
WHT-BRN-BRMN

5 WiRES

BRK #I5

WHT-RED-RED

HY WHT.BLU BAND

Pictorial 8

WHT-RED
WHT.-8LU
WHT-ORG-YEL
WHT-VI0L
WHT-BLK-BLK
WHT-BLK-GRN
WHT-GRAY
WHT-YEL
WHT-BRN
WHY-GRN
WHT
WHT-VIOL
WHT-GRN-GRN
BLK SHIELDED
WHT.ORG
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WHT-GRAY

HT-ORG
WHT-BLU
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{
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S ole]

WHT-GRN-GRN
BLFK SHIELDED
HCABLE

WHT-YEL
WHT-RED
WHT-GRN
WHT-BRN

WHT-RED
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WHT-BLK .
WHT -RED WHT-BRN)
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o @ 1“]
BLK SHIELDED Ml
CABLE WHT BAND WHT-BRN (3) 7
BLK SHIELDED CABLE ' BLK

i e R\ £ BLK SHIELDED
/{' T \\ ':7/2;' 3 CABLE

¥ M
WHT-BLK~BLK
WHT-VIOL
WHT-BLUE . HT-ORG
WHT-ORG-ORG \
WHT~ORG N

WHT-BLU-BLU
WHT-YEL

Pictorial 9
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BREAKOUT 30

WHT-BLK-BLK
WHT-BLU-BLU
WHT-GRAY
WHT-GRAY
WHT-RED
WHT-ORG
WHT-BLU
WHT-GRN
WHT-GRN
WHT-ORG-ORG
WHT-YEL
WHT-VIOL
WHT
WHT
WHT

BREAKOUT 32

WHT
WHT-BLK
WHT-YEL -BRN
BLK-SHLD CABLE
BLK-SHLD CABLE
{WHT BAND)

BREAKOUT 34
WHT-BRN g:‘:;z?_‘;
LK
H CABLE |

BREAKQUT 34
BREAKOUT 33 WHT
BLK SHLD CABLE WHT-.YEL
-(GRN BAND} WHT-RED
BLK SHLD CABLE WHT-RED
T {BLUE BAND wa:r[-gsg-YEL
WHT-BLK-BLK WHT-BLK-BLK
WHT-BLU-BLU WHT-GRAY
WHT-RED WHT-BLK-GRN
WHT-RED-RED WHT-VIOL
WHT-YEL WHT-VIOL
WHT-GRAY WHT-GRN-GRN
&HT-ORG WHT-BRN
HT-BRN-BRN i WHT-GRN
i WHT-GRN Pictorial 9A WHT-BRN-BERN

Refer to Pictorial 9 for the following steps.

NOTE: By cbserving the wiring harness, you will
notice that each leadhas specific colored stripes,
These stripes will be referred to in the following
steps, ¥ a white~-red lead is referred to, this
would be a white lead with a red stripe. K a
white-red-red lead is referred to, it will be a
white lead with one wide and one narrow red
stripe,

There are several heavyblackleads and shielded
cables, These have a color band marked on the
end, As an example, they will be referred to
as black with green band or black shielded
cable with green band,

The wiring sequence for the harness will begin
at Breakout point #1 (BRK #1) and will continue
around to the final breakout point, Often the
steps may skip from one breakout point to
another that is further in numerical order;
gseveral breakout points have leads that are
not connected at this time,

NOTE: Crimp all leads that remain unsoldered
to prevent them from coming loose as the
chassis is moved,

BREAKOUT #1

(“(.) Connect the HV blue lead to lug 8 of tube
socket GK (NS). Leave this lead full length,
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BREAKOUT #4

M Connect the white-red lead to lug 5 of
terminal strip FY (NS).

BREAKOUT #5,

(X) Connect the white-gray lead to lug 1 of
terminal strip FX (NS).

BREAKOUT #10

j)() Connect the short white-gray lead to lug
5 of terminal strip FW (NS).

(Y) Connect the white lead to lug 1 of terminal
7 strip FW (NS).

(/f } Connect the white-yellow lead to lug 2 of
terminal strip FV (NS).

Q() Connect the white-gray-green lead to lug 4
of terminal strip FV (NS).

(X) Connect the white-violet lead to lug 5 of
terminal strip FV (NS).

(¥} Connect the long white-gray lead to lug 4
*  of terminal strip FX (NS).

BREAKOUT #11

(X) Connect the three white-green leads to lug
2 of terminal strip FX (NS).

BREAKOUT #12

(x) Connect the three short white-red leads to
lug 5 of terminal strip FY (NS).

()( } Connect the long white-red lead to lug 1 of
terminal strip FY (NS).

BREAKOUT #16

{(>9 Place the white-brown lead through the
rectangular cutout in the chassis, It will be
connected later,

BREAKOUT #18

(%) Connect the four white-red leads to lug 3
of terminal strip DH (NS).

BREAKOUT #19

Connect the white-green lead to lug 2 of
terminal strip DL (NS).

(X) Connect the white-yellow-brown lead to lug
2 of terminal strip DL (NS).

#4) Connect the white-brown lead to lug 5 of
tube socket DM (NS).

BREAKOUT #23

) Connect the white-brown lead to lug 3 of
tube socket BW (NS),

BREAKOUT #25

(X) Connect the white-red lead to lug 5 of tube
socket CR (S-1). '

BREAKOUT #26

(¥) Connect the white lead to lug 5 of tube
socket CS (S-1).

()() Connect the white-gray lead to lug 7 of
tube socket CS (S-1).

BRE AKOUT #27

() Connect the white-blue lead to lug 5 of tube
* socket CT (NS).

BREAKOUT #39

(X) Place the black shielded cable withthe green

" band through cable clamp CM. Connect the
inner conductor of this cable to lug 1 of
terminal strip CG (NS), Connect the shield
to lug 2 of CG (NS). It may be neces-
sary to loosen the cable clamp to fit the
shielded cable through it, If so, be sure to
retighten the clamp.

CAUTION! When soldering shielded cable leads,
beware of melting the inner insulation. Checking
eachlead for a shortcircuit as you proceed will
save time in the long run.

BREAKOUT #38

(X ) Connect the white-brown lead to lug 9 of
tube socket CF (NS).
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BREAKOUT #37

(7) Connect the white-green-green lead tolug9
of tube socket BN (NS).

(X) Connect therwhite-orange lead to lug 9 of
tube socket BN (NS).

BREAKOUT #36

(X) Connect the white-red lead to lug 1 of tube
socket BN (S-1),

(%) Connect the white-green lead to lug 2 of
tube socket BN (S-1).

(>() Connect the white-brown lead to lug 4 of
tube socket BN (NS).

(3) Connect the inner conductor of the black

- shielded cable to lug 5 of terminal strip

BQ (NS). Connect the shield of this cable

to the ground lug nearest lug 8 of tube
socket BN (8-1).

BREAKOUT #35

(X) Connect the white-brown lead to lug 2 of
" control BG (S-1).

BREAKOUT #30

(%) Connect the two white-green leads to lug 4
"" of terminal strip BD (NS).

(%) Connect the three white leads to lug 3 of
terminal strip BD (NS).

(y) Connect the two white-gray leads to lug 2
of terminal strip BD (NS).

() Connect the white-red lead to lug 5 of
terminal strip BF (NS).

(%) Connect the heavy black lead to the eyelet
" of lug 1 of terminal strip BF (S-1).

(7;(5 Connect the three white-brown leads to lug
1 of terminal strip BF (NS).

BREAKOUT #31

(") Connect the white-red lead to lug 2 of tube
socket BJ (S-1),
BREAKOUT #32

(™) Connect the white-yellow-brown lead to lug
11 of terminal strip BF (NS).

(‘)‘6 Connect the inner conductor of the black
shielded cable with the white band to lug
10 of terminal strip BF (NS). Connect the
shield of this cable to lug 9 of BF (NS).

This completes the harness wiring on the top
plate, The remaining leads will be connected
after assembly to the chassis base,

(V) Connect a 3" red hookup wire from lug 7 of
tube socket CT (8-1) to lug 5 of tube socket
CU (8-1).

(X) Connect a length of #20bare wire from lug 4
* of tube socket CR (8-1) to the solder lug
nearest lug 4 of CR (S-1).

(X) Connect a length of #20 bare wire from lug
! 4 of tube socket CU (S-1) to the solder lug
nearest lug 4 of CU (S-1).

TOP PLATE WIRING

Refer to Pictorial 10 (fold-out from Page 55)
for the following steps,

NOTE: Place all components, around tube sock-
ets and terminal strips as close to the top plate
as possible,

()() C109, Cut both leads of a 005 ufd disc
ceramic capacitor to 3/8'". Connect this
capacitor between lugs 2 (NS) and 3 (S-1)
of terminal strip BF .

({) C147. Cut both leads of a 10 pfd 10 V elec-
trolytic capacitor to 3/4" .Connect the posi-

. tive (+) lead to lug 7 of terminal strip BF
(NS). Use sleeving, Connect the other lead

of this capacitor to lug 9 of BF (NS).

(X) R72, Cut both leads of 21,5 megohm (brown-
green-green) 1/2 watt resistor to 3/4'".
Connect this resistor between lugs 4 (NS)
and 8 (NS) of terminal strip BF. Use sleev-
ing on both leads,

(\{) R74, Cut one lead of a 1000 © (brown-
black-red) 1/2 watt resistor to 3/4" and
the other lead to 3/8". Place the long lead
through lug 7 of terminal strip BF (NS)
to lug 8 of tube socket BH (S-1). Connect
the other lead of this resistor to lug 9 of
terminal strip BF (S-3). Now solder lug 7 of
BF (S-3).




HEATHXIT

Page 49

R73, Cut one lead of a100 K2 (brown-black-
yellow) 1/2 watt resistor to 1'" and the other
lead to 3/8'". Place the long lead through
lug 8 of terminal strip BF (NS) to lug 9 of
tube socket BH (S-1). Now solder lug 8 of
BF (S-3). Connect the other lead of this
resistor to lug 11 of BF (S-2).

(X C113, Cut both leads of a ,01 pufd disc

ceramic capacitor to 3/8". Connect this
capacitor from lug 7 of tube socket BH
(NS) to the ground lug nearest lug 6 of
BH (S-1),

~g C112, Cut both leads of a ,005 ufd disc
ceramic capacitor to 1/2". Connect this
capacitor from lug 6 of tube socket BH
(NS) to lug 4 of terminal strip BF (S-2).

(7 Connect a 2" brown hookup wire from lug 2
of terminal strip BF (NS) to lug 3 of tube
socket BJ (8-1).

(X Strip 1/2" of insulation from one end of a
3" brown hookup wire, Place this end
through lug 2 (NS) to lug 1 (S-4) of termi-
nal strip BF. Now solder lug 2 of BF (S-4).
Connect the other end of this hookup wire
to lug 5 of tube socket BH (NS).

(x‘) Connect a 3-1/2'" brown hookup wire from
lug 5 of tube socket BH (S-2) to lug 4 of
tube socket BP (NS).

(3 €3, Cut both leads of a 005 pfd disc
ceramic capacitor to 3/8". Connect this
capacitor from lug 4 of tube socket BP
(S-2) to the eyelet of lug 2 of terminal
strip BO (8-1).

(){{ Place a short length of bare wire from
the center post (NS) through lug 4 (NS) of
tube socket BH, to the ground lug nearest
lug 3 of BH (S-1). Now solder lug 4 of BH
(S-2).

() R68. Cut both leads of a 220 K (red-red-
yellow) 1/2 watt resistor to 3/8'", Connect
this resistor from lug 2 of tube socket BH
(NS) to lug 2 of terminal strip BO (NS).

(¥ Connect one end of a 4" blue hookup wire
to lug 3 of tube socket BH (S-1). Dress
under the harness and under the control,
Leave the other end free,

(Y R120. Cut both leads of a 47 K (yellow-
violet-orange) 1/2 watt resistor to 3/8".
Connect this resistor between lugs 5 (S-2)
and 4 (NS) of terminal strip BQ.

(\(5 Connect a length of bare wire from the
center post (NS) through lug 5 (NS) of tube
socket BP, to lug 2 of terminal strip BO
(S-2). Now solder the center post (S-1) of
BP. Use care in soldering lugs to prevent
damage to the coaxial cable,

()&) C115, Connect one lead of a 7.5 ppuf resin
dipped mica capacitor through lug 3 of ter-
minal strip BO (NS) to lug 1 of tube socket
BH (NS). Connect the other lead of this ca-
pacitor to lug 4 of terminal strip BO (NS).
Now solder lug 3 of BO (S-2).

(X Connect one end of a 5" white hookup
wire to lug 1 of terminal strip BO (NS).
Dress under the control and under the
harness, Leave the other end free,

((<) Connect one end of a 2" white hookup wire
to lug 1 of terminal strip BO (NS). Dress
ag shown, Connect the other end of this wire
to lug 1 of tube socket BP (S-1).

(X) C5, Cut both leads of a 10 pfd 10 volt
electrolytic capacitor to 3/8". Connect
the positive (+) lead of this capacitor to lug
7 of tube socket BP (NS). Connect the other
lead of this capacitor to the eyelet in lug 9
of terminal strip BF (NS).

()) R2, Cut both leads of a 1000 © (brown-black-
red) 1/2 watt resistor to 1/2". Connect this
resistor from lug 7 of tube socket BP (S-2)
to the eyelet in lug 9 of terminal strip BF
(S-2).

() R5. Cut both leads of a 1500 § (brown-
green-red) 1/2 watt resistor to 3/8". Con-
nect this resistor from lug 8 of tube socket
BP (NS) to lug 1 of terminal strip BQ (NS).
Use the eyelet in the bottom of this lug,

() R6, Cut both leads of a 330 @ (orange-
orange-brown) 1/2 watt resistor to 1/2".
Connect this resistor from lug 1 of terminal
strip BQ (NS) to lug 4 of terminal strip BZ

, (NS). Position to avoid the dotted area,

()() C8, Cut both leads of a ,005 ufd disc
ceramic capacitor to 3/8". Connect this
capacitor between lugs 3 (NS) and 4 (NS)
of terminal strip BZ.
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(X)/ R1, Cut both leads of a 1 megohm (brown-

black-green) 1/2 watt resistorto1/2", Con-
nect this resistor from the eyelet of lug 1
of terminal strip BQ (S-2) to lug 2 of tube
socket BP (NS).

C1l, Cut both leads of a ,01 ufd disc ce-
ramic capacitor to 3/8'"., Connect this ca-
pacitor from lug 2 of tube socket BP (NS)
to lug 4 of terminal strip BQ (S-2).

Connect one end of a 6" blue hookup wire
to lug 2 of terminal strip BQ (NS). Dress
under the harness and leave the other end
free,

C2, Cut both leads of a200 ppfresin dipped
capacitor to 1/2". Connect this capacitor
from lug 1 of terminal strip BQ (NS) to lug
2 of tube socket BP (NS).

Comnect one end of a 4" yellow hookup
wire to lug 6 of tube socket CF (NS). Dress
under the harness and leave the other end
free,

R65. Cut both leads of an 1800 £ (brown-
gray-red) 1 watt resistor to 1/2", Con-
nect this resistor from lug 8 of tube socket
BN (NS) to the solder lug nearest lug 9 of
tube socket BN (S-1).

Connect a length of bare wire through
the center post of tube socket BN (NS)through
lug 5 of BN (NS) to the eyelet on lug 2 of
terminal strip BM (S-1). Use care in solder-
ing so as not to burn the blue lead.

R102, Cut both leads of a 1000 Q (brown-
black-red) 1/2 watt resistor to 3/8".Con-
nect one lead to lug 5 of tube socket BN
(S-3). Connect the other lead of this resistor
to lug 7 of BN (NS),

C117, Cut both leads of a 10 ufd 10V
electrolytic capacitor to 1/2". Connect the
positive (+) lead of this capacitor to lug
7 of tube socket BN (S-2). Connect the other
lead of this capacitor to lug 2 of terminal
strip BM (S-1).

Connect one end of a 4" yellow hookup
wire to lug 3 of terminal strip BM (NS).
Dress under the harness, Leave the other
end free,

C1168, Cut both leads of a ,005 ufd dise
ceramic capacitor to 3/8'", Connect this ca-
pacitor from lug 4 of tube socket BN (S-2)
to the ground lug nearest lug 3 of BN (8-1),

)
&
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Connect one end of a 3-1/2" red hookup wire
to lug 1 of terminal strip BM (NS). Dress
under the harness, Leave the other endfree,

R103. Cut both leads of a 1,5 megohm (brown-
green-green) 1/2 watt resistor to 3/8".
Connect this resistor from lug 3 of tube
socket BN (NS) to lug 1 of terminal strip
BM (NS).

Connect a length of bare wire from the
center post (NS) through lug 4 (NS) of tube
socket CF, lug 3 of terminal strip BZ
(NS) to lug 1 of ceramic trimmer BS (S-1).
Now solder lug 4 of CF (S-2).

Connect a short length of bare wire from
lug 5 (S-1) to the center post (S-2) of tube
socket CF,

C109A. Cut both leads of a .005 ufd disc
ceramic capacitor to 3/8". Connect this
capacitor from lug 9 of tube socket CF
(S-2) to the eyelet in lug 2 of terminal
strip CG (N8).

C81, Cut both leads of a ,005 ufd disc ce-
ramic capacitor to 1/2", Connect this
capacitor from lug 1 of tube socket CF
(NS) to the eyelet in lug 2 of terminal strip
CG (NS). ;

R60. Cut both leads of a 1 megohm (brown.
black-green) 1/2 watt resistorto1/2'" .Con-
nect this resistor from lug 7 of tube socket
CF (8-1) to lug 1 of terminal strip CG (S-2).
Position clear of the dotted area,

Connect a 2-1/4" length of green hookup
wire from lug 2 of trimmer capacitor BS
(NS) to lug 2 of tube socket CF (NS).

C82. Cut both leads of 212 upuf mica molded
(brown-red-black) capacitor to 3/8".Con-
nect this capacitor from lug 2 of trimmer
capacitor BS (S-2) to lug 1 of terminal
strip BZ (NS).

R43, Cut one lead of 215008 (brown-green-
red) 1/2 watt resistor to 1-1/4" and the other
lead to 3/8". Place the longleadthrough lug
1 of terminal strip BZ (NS) to lug 3 of tube
gocket CF (NS). Connect the other lead of
this) resistor to lug 2 of terminal strip BZ
(NS -

 C83, Cut both leads of a50 upuf resin dipped

capacitor to 3/8'". Connect this capacitor
between lugs 1 (S-4) and 3 (NS) of terminal
strip B2, «
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(7({ R42, Cut both leads of a 100 K (brown-
~ black-yellow) 1/2 watt resistor to 1/2",
Connect this resistor from lug 2 of tube
socket CF (NS) to the eyelet in lug 2 of
terminal strip CE (S-1). Use sleeving onthe
lead to CF2,

% Connect a length of bare wire from lug
2 of tube socket CF (S-3) to lug2 of crystal
socket BX (S-1). Use sleeving on this lead,

(V) C9A. Cut both leads of a 4,7 puf tubular
capacitor to 1/2". Connect this capacitor
between lugs 1 (NS) and 2 (S-1) of terminal
strip CE.

{/6 Connect a length of bare wire from lug
1 of trimmer capacitor BY (S-1) to lug 1 of
crystal socket BX (NS). Use sleeving.

(YY) Solder the #8 small solder lug mounted on
crystal socket BX to lug 1 of BX (S-2),

Refer to Pictorial 11 (fold-out from Page 55) for
the following steps.

()()/ Solder the control solder lug mounted on
control BG to lug 3 of BG (S-1).

() RT70, Cut both leads of a 47 KQ (yellow-
violet-orange) 1/2 watt resistor to 3/8".
Connect this resistor from lug 5 of terminal
strip BF (S-2) to lug 6 of tube socket BH
(NS).

(~) R69, Cutbothleads of a1000Q (brown-black-
red) 1/2 watt resistor to 3/8". Connect this
resistor from lug 7 of tube socket BH (S-2)
to lug 6 of terminal strip BF (NS).

(?(Referring to Detail 11A, which is full size,
cut leads 1, 2, and 3 from the P.E.C.
(Packaged Electronic Circuit, #84-22)tothe
length shown,

(+Q Connect lead 1 of the P.E.C. to lug 6 of
tube socket BH (S-3).

("‘\) Connect lead 2 of the P.E.C. to the center
post -of tube socket BH (S-2).

5/8»
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Detail 11A

n
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(\1) Connect lead 3 of the P.E.C. tolug2 of tube
socket BH (S-2).

(%) R4. Cut both leads of a 270 KO (red-violet-
yellow) 1/2 watt resistor to 3/8". Connect
this resistor from lug 6 of tube socket BP
(NS) to lug 1 of terminal strip BO (NS).

(¢) C6. Cut both leads of a 01 pfddisc ceramic
capacitor to 1/2'. Connect this capacitor
from lug 6 of tube socket BP (S-2)to lug 10
of terminal strip BF (NS).

(]() R3, Cut both leads of a 1,5 megohm (brown-
green-green) 1/2 watt resistor to 3/8".
Connect this resistor from lug 3 of tube
socket BP (NS) to lug 1 of terminal strip
BO (S-4).

(Y C4. Cut both leads of a,01 pfddisc ceramic
capacitor to 1/2". Connect this capacitor
from lug 3 of tube socket BP (S-2) to lug 5
of tube socket BP (S-3).

(X) C118, Cut both leads of a ,01 ufd disc
ceramic capacitor to 3/8'". Connectthisca-
pacitor from lug 3 of tube socket BN (S-2)
to the center post of tube socket BN (S-2).

C119, Cut both leads of a .01 ufd disc
ceramic capacitor to 3/8". Connect this
capacitor from lug 6 of tube socket BN (NS)
“to lug 3 of terminal strip BM (S-2).

R8. Cut both leads of a 270 KQ (red-
violet-yellow) 1/2 watt resistor to 1/2".
Connect this resistor from lug 6 of tube
socket BN (S-2) to lug 1 of terminal strip
BM (S-3).

()6 R62. Cut both leads of a 47 KQ (yellow-
violet-orange) 1/2 watt resistor to 3/4".
Connect this resistor from lug 2 of terminal
strip BQ (S-2) to lug 6 of tube socket CF
(S-2). Use sleeving onthe lead to CF. Avoid
the dotted area when positioning this com-
ponent,
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()()/ Connect one end of a 6" length of red hookup
wire to lug 3 of terminal strip CG (NS).
Dress under the harness., Leave the other
.end free,

(/) R61. Cut both leads of a 680 Q (blue-gray-
brown) 1/2 watt resistor to 3/8". Connect
this resistor from lug 8 of tube socket CF
(NS) to the eyelet of lug 2 of terminal strip
CG (S-3).

(‘6 C108, Cut both leads of a 10 ufd 10V
electrolytic capacitor to 3/8". Connect
the positive (+) lead of this capacitor from
lug 8 of tube socket CF (S-2).Connect the
other leadto lug 2 of terminal strip CG (S-2).

(\{) R44, Cut both leads of 2100 Q (brown-black-
brown) 1/2 watt resistor to 1/2'".Connect
this resistor between lugs 3 (S-5) and 2 (NS)
of terminal strip BZ.

() R45. Cut both leads of a 4700 § (yellow-
violet-red) 1/2 watt resistor to 3/8".Con-
nect this resistor from lug 1 of tube socket
CF (8-2) to lug 3 of terminal strip CG (8-2).

(76 Connect a length of bare wire from lug 2
of trimmer capacitor BY (S-1) to lug 3 of
terminal strip CE (NS).

(}6 R9. Cut both leads of a 330 Q (orange-or-
ange-brown) 1/2 watt resistorto1/2'".Con-
nect this resistor from lug 3 of control BR
(S-1) to lug 1 of terminal strip CE (NS).

(X) R10. Cut both leads of a 150 © (brown-
green-brown) 1/2 watt resistorto1/2". Con-
nect this resistor from lug 1 of control BR
(S-1) to lug 3 of terminal strip CE (NS).

(y) C84, Cut both leads of a 1000 ppuf resin
~ dipped mica capacitor to 3/4". Connect this
capacitor from lug 3 of tube socketCF (S-2)

to lug 2 of control BR (NS).

() CR1, CR2, Locate the encapsulated diode
case (#56-9) and note there are red dots
on both sides of the case, indicating po-
larity. Positioning the case as shown, con~
nect the lead from one red dot to lug 3
of miniature terminal strip CE (8-3).Con-
nect the remaining lead from the same end
to lug 1 of CE (S-3). Connect the lead from
the other red dot to FL1 (S-1). Connect the
remaining lead to FL2 (S-1).

Refer to Pictorial 12 (fold-out from Page 55)
for the following steps,

{<J R38. Cut both leads of a 1000 @ (brown-
black-red) 1/2 watt resistor to 3/8". Con-
nect this resistor between lugs 2 (NS) and
4 (NS) of terminal strip BD,

(K) C59, Cut both leads of a 005 ufd disc
ceramic capacitor to 3/8". Connect this
capacitor between lugs 2 (S-4) and 1 (S-1)
of terminal strip BD.

(}{ C63, Cut both leads of a .1 ufd 50 V disc ce-
ramic capacitor to 3/8". Connect this ca-
pacitor between lugs 4 (S-4) and 5 (NS) of
terminal strip BD.

(Y) Place a length of bare wire through lugs
1 (NS) and 4 (NS) of tube socket BJ,
to the solder lug nearest lug 3 (S-1)
of BJ. Now solder lugs 1 (S-1) and 4 (S-2)
of BJ.

() Place a length of bare wire through lug
5 of terminal strip BD (NS) through lug §
(NS) to lug 7 (8-1) of tube socket BJ. Now
?old;er lug 5 of BJ (S-2) and lug 5 of BD
5-2).

M C17,. Cut both leads of a .01 ufd disc
" ceramic capacitor to 1/2". Connect this
capacitor from lug 2 of IF transformer BL
(NS) to the solder lug nearest lug 7 of tube
socket BW (S-1).

Q() C16, Cut both leads of a ,005 ufd disc ce-
ramic capacitor to 3/8". Connect this ca-
pacitor between lugs 6 (NS) and 7 (NS) of
tube socket BW,

(+4) Bend lug 4 of IF transformer BL over until
it touches the chassis and solder (S-1).
Use enough heat to provide a good connection
to the top plate,

(\() Connect one end of a 2" green hookup wire
to lug 3 of IF transformer BL (S-1). Leave
the other end free,

(%) R20. Cut both leads of a 100 KQ (brown-
black-yellow) 1/2 watt resistor to 1/2".
Connect this resistor fromlug 2 of IF trans-
f(orz)ner BL (NS) to lug 6 of tube socket BW
NS).
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(){f Connect a length of bare wire from lug1
of IF transformer BL (S-1) to lug 5 of tube
socket BW (S-1). Use sleeving,

(}6 Place a length of bare wire through lug
4 (NS), through the center post (NS),
to lug 7 (8-2) of tube socket BW, Connect
the other end to the solder lug nearest
lug 4 of BW (NS). Now solder the center
post (S-2).

(}() CR8, CR9Y. Connect two#56-4 crystal diodes
in parallel by wrapping the leads of one
around the matching leads of the other,
(Red bands of both at the same end). Solder
with care,

(73 Connect the red band end of this combi-
nation to lug 4 of tube socket BW (S-3).
Connect the other lead to lug 1 of trimmer
capacitor BV (NS).

Connect a 2-1/2" length of green hookup
wire to lug 2 of trimmer capacitor BV
(S-1). Leave the other end free,

()()/ Connect a 2" brown hookup wire from
lug 3 of tube socket BW (NS) to lug 9 of
tube socket CC (NS).

(XJ Connect a 3" length of brown hookup wire
from lug 9 of tube socket CC (NS) to lug 9
of tube socket CO (NS).

{yJ Cl14, Cut both leads of a ,005 pfd disc
ceramic capacitor to 3/8". Connect this
capacitor from lug 3 of tube socket BW
(S-3) to the solder lug nearest lug 4 of
BW (NS).

(ﬁ C15, Cut both leads of another ,005 ufd

disc ceramic capacitor to 1/2". Connect
this capacitor from lug 2 of tube socket BW
2NS§ to the solder lug nearest lug 4 of BW
NS).

(\/) R17, Cut both leads of a 47 KQ (yellow-
violet-orange) 1/2 watt resistor to 3/8'.
Connect this resistor between lugs 3 (NS)
and 4 (NS) of IF transformer CD.

(}()/ C13., Cut both leads of a .005 pfd disc
' ceramic capacitor to 1/2"., Connect this
capacitor from lug 4 of IF transformer CD
(NS) to the solder lug nearest lug 9 of tube
socket CC (NS).

() C12, Cut both leads of a .005 ufd disc ce-
ramic capacitor to 1/2". Connect this ca-
pacitor from lug 2 of IF transformer CD
(NS) to the solder lug nearest lug 9 of tube
socket CC (NS).

( C94, Cut both leads of another ,005 ufddisc
ceramic capacitor to 3/8'". Connect this ca-
pacitor from lug 9 of tube socket CC (S-3)
to the solder lug nearest lug 9 of CC (NS).

(((Y”C89. Cut both leads of a 12 puf mica
molded capacitor (brown-red-black)to 1/2".
Connect this capacitor between lugs 7 (NS)
and 8 (NS) of tube socket CC.

(XT C90. Cut both leads of a 24 1 uf resin dipped
mica capacitor to 1/2", Connect this capac-
itor from lug 8 of tube socket CC (NS} to lug
1 of crystal socket CB (S-2). This includes
the solder lug attached to the mounting screw
of this crystal socket,

()d Place a length of bare wire through lugk
7 of tube socket CC (NS) to lug 2 of
crystal socket BU (NS). Use sleeving,

(Y) Connect a 1-1/2" length of green hookup
wire to lug 2 of trimmer capacitor BT
{S-1}). Leave the other end free,

(}({ C85, Cut both leads of a ,005 ufd disc
ceramic capacitor to 3/8". Connect this
capacitor between lugs 5 (NS) and 6 (NS)
of tube socket CC.

() Connect a1-1/2"greenhookup wire fromlug
2 of tube socket CC (NS) to lug 2 of crystal
socket CB (S-1).

( )0 C86, Cut both leads of a 15 puf resin
dipped mica capacitor to 3/8", Connect this
capacitor between lugs 2 (NS) and 3 (NS) of
tube socket CC,

()é C87, Cut both leads of a 100 ppuf resin
dipped mica capacitor to 3/8". Connect this
capacitor between lugs 3 (NS) and 4 (NS) of
tube socket CC,
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Q( ) Place a length of bare wire through lugs 4
- (NS), 5 (NS), the center post (NS) of tube
socket CC and connect it to the solder
lug nearest lug 9 of tube socket CC (S-4).
Now solder the center post (S-2), lug4 (S-3)

and lug 5 (S-2) of CC.

(*{) C149, Connect a ,005 ufd disc ceramic
capacitor between lugs 1 (NS) and 3 (NS)
of terminal strip CJ.

(‘6 C11, Cut both leads of a 150 uuf resin
dipped mica capacitor to 1/2". Connect
this capacitor betweenlugs 2 (NS)and 4 (S-1)
of terminal strip CJ, Allow the leadatlug 4
to project vertically from the terminal lug,

- (y) R13, Cut both leads of a 10 KQ (brown-
" black-orange) 1/2 watt resistor to 3/8".

Connect this resistor between lugs 2 (NS)
~and 3 (S-2) of terminal strip CJ.

Q() C88, Cut both leads of a 7,5 uuf resin
dipped mica capacitor to 1/2'", Connect this
capacitor from lug 7 of tube socket CO
(NS) to lug 2 of control CK (8-1).

(Y) R14, Cut both leads of a 10 KQ (brown-black-
orange) 1/2 watt resistor to 3/8". Connect
this resistor from lug 7 of tube socket CO
(S-2) to lug 2 of terminal strip CJ (S-3).

&) R47, Cut both leads of a 2700 Q (red-
violet-red) 1/2 watt resistor to 1/2", Con-
nect this resistor from lug 1 of control CK
(NS) to the solder lug nearest lug 9 of tube
socket CO (NS).

{ C10, Cut both leads of a ,005 ufd disc
ceramic capacitor to 3/8". Connect this
capacitor from lug 9 of tube socket CO
(S-2) to the solder lug nearest lug 9 of CO
(NS).

(W R11, Cut both leads of a 680 Q (blue-gray-
brown) 1/2 watt resistor to 1/2". Connect
this resistor from lug 2 of tube socket CO
gNS)) to the solder lug nearest lug 9 of CO
S-3).

Q<) Connect a length of bare wire from lug
2 of tube socket CO (8-2) to the lug pro-
truding through hole FL3 in the chassis (S-1).

(\/ R12, Cut both leads of a 470 Q (yellow-
violet-brown) 1/2 watt resistorto 3/8". Con-
nect this resistor from lug 3 of tube socket
CO (NS) to solder lug CH (NS).

(w{\) Bend lug 4 of tube socket CO to touch the
center post (NS).

()6/P1ace a length of bare wire through lug

- 5 (NS) to the center post (S-2, including lug

4) of tube socket CO.Connect the other end

of this wire to solder lug CH (NS). Now
solder lug 5 of CO (S-2).

(Yf Connect a length of bare wire between
lug 3 (S-2) and 8 (8-1) of tube socket CO,
Use sleeving,

Refer to Pictorial 13 for the following steps,

Place one end of a length of bare wire
through lug 6 (NS) to lug 1 (S-1) of tube
socket CO. Use sleeving, Now solder lug
6 (8-2). Connect the other end of this bare
wire to lug 1 of IF transformer CD (S-1).
Use sleeving,

(?\) R46, Cut both leads of a 220 K (red-red-
yellow) 1/2 watt resistor to 3/8". Connect
this resistor from lug 2 of tube socket CC
(5-3) to lug 1 of terminal strip CJ (NS).

(h R19, Cut both leads of a 100 K2 (brown-
black-yellow) 1/2 watt resistor to 1", Con-
nect this resistor from lug 6 of tube socket
BW (S-3) to lug 3 of control BK (S-1).
Use sleeving on both leads,

(\[) R18. Cut both leads of a 220  (red-red-
brown) 1/2 watt resistor to 1/2". Con-
nect this resistor from lug 2 of tube socket
BW (NS) to the solder lug nearest lug 3 of
BW (S-4).

(*) R121, Cut both leads of a 47 Q (yellow-
violet-black) 1/2 watt resistor to 1/2".
Connect this resistor from lug 3 of IF
transformer CD (S-2) to lug 1 of tube
socket BW (8-1).

) R48. Cut both leads of a 220 KR (red-red-
yellow) 1/2 watt resistor to 3/8". Connect
this resistor from lug 7 of tube socket CC
(S-3) to lug 3 of the terminal strip attached
to crystal socket BU (NS).




(

Page 55

Pictorial 13

R98, Cut both leads of a 2700 (red-violet-
red) 1/2 watt resistor to 3/8", Connect this
resistor from lug 8 of tube socket CC (NS)
to lug 2 of the terminal strip attached to
crystal socket BU (NS).

C150, Cut both leads of a ,005 ufd disc
ceramic capacitor to 3/8". Connect this ca-
pacitor between lugs 2 (NS) and 3 (NS) of
the terminal strip attachedtocrystal socket
BU.

Connect a length of bare wire from lug
8 of tube socket CC (S-4) to lug 3 of control
CK (S-1). Use sleeving,

()() Connect a lengt
lugs 6 (S-2) and
Use sleeving,

9]

—_—

are wire between
(NS) of tube socket CC.,

- E
&
g

)(f Connect a length of bare wire from lug 3
of tube socket CC (S-3) to lug 1 of control

CK (S-2). Use sleeving,

()6 Connect a length of bare wire from lug

2 of the terminal strip connected to crystal
socket BU (NS) through lug 1 of BU (NS) to
lug 1 of trimmer capacitor BT (S-1). Solder
lug 1 of BU (S-2).

~
~
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e FI AT ELRC LT
by Laagairemn

Refer to Pictorial 14 for the following steps.

NOTE: Keep all components within lines in the
dotted areas,

(¥) Using long-nose pliers, twist lug 2 of each
crystal socket at location DJ 45 degrees,
Place a length of bare wire through lug
2 of eachcrystal socket, Now solder each lug
2 except lug 2 of crystal socket B, Be sure
the ground solder lug at lug 2 of crystal
socket D is soldered,

()({C161A. Cut both leads of a ,01 upfd disc
ceramic capacitor to 3/8"., Connect this
capacitor between lugs 1 (S-1) and 2 {(NS)
of terminal strip DH.

(5C21, Cut both leads of a 005 pfd disc
ceramic capacitor to 3/8". Connect this ca-
pacitor between lugs 2 (NS) and 3 (NS) of
terminal strip DL,

( )() C24, Cut both leads of another ,005 ufddisc
ceramic capacitor to 3/8". Connect this ca-
pacitor between lugs 3 (NS) and 4 (NS) of
terminal strip DL.

(1/) C103, Cut both leads of another .005 ufd
disc ceramic capacitor to 1/2". Connect
this capacitor between lugs 3 (8-3) and 5
(NS) of terminal strip DL.

()6 C19, Cut both leads of a47 pufresin dipped
capacitor to 3/8". Connect this capacitor
from lug 7 of tube socket DM (NS) to lug 1

~of terminal strip DL (NS).

()6 R25, Cut both leads of a 100 KQ (brown-
black-yellow) 1/2 watt resistor to 3/8'".
Connect this resistor from lug 8 of tube
socket DM (NS) to the eyelet in lug 3 of
terminal strip DL (NS).

(?() R23, Cut both leads of a 47 KQ (yellow-
violet-orange) 1/2 watt resistor to 3/8".
Connect this resistor from lug 7 of tube
socket DM (NS) to lug 2 of terminal strip

. DL (8-4).

(}() R27, Cut both leads of a 1000 Q (brown-
black-red) 1/2 watt resistor to 5/8". Con-
nect this resistor from lug 4 of terminal
strip DL (NS) to lug 2 of terminal strip
DH (NS).

Q() Rb51. Cut both leads of a 47 KQ (yellow-
violet-orange) 2 watt resistor to 1/2".
Place one lead of this resistor through
lug 3 (NS) to lug 2 (NS) of terminal strip
DH, Connect the other lead of this resistor
to lug 5 of terminal strip DL (NS). Now
solder lugs 2 (S-3) and 3 (S-6) of DH,

(}({ Place a length of bare wire through lug

1 (NS) to the center post (NS) of tube socket
DM, Now solder lug 1 of DM (S-2)., Connect
the other end of this wire to the eyelet in
lug 3 of terminal strip EP (S-1).

(}() Place a length of bare wire through lug
4 (NS} to the center post (5-2) of tube
socket DM,

()Q C22, Cut both leads of a ,005 ufd disc
ceramic capacitor to 3/8". Connect this
capacitor between lugs 4 (NS) and 5 (S-2)
of tube socket DM. Position to clear the
flange indicated by the dotted line,

(X) C20. Cut both leads of another .005 ufd
disc ceramic capacitor to1/2", Connect this
capacitor from lug 6 of tube socket DM
(NS) to lug 4 of DM (S-3).

) R24, Cut both leads of a 360  (orange-blue-
brown) 1/2 watt resistor to 3/8". Connect
this resistor from lug 6 of tube socket DM
(8-2) to the solder lug nearest lug 4 of DM
(NS).

()() R50, Cut both leads of a 100 KQ (brown-
black-yellow) 1/2 watt resistor to 3/8".
Connect this resistor from lug 2 of tube
socket DM (NS) to the solder lug nearest
lug 4 of DM (NS).

(Z() €93, Cut both leads of a .005 pfd disc

ceramic capacitor to 1/2". Connect this
capacitor from banana jack DN (NS) to
the solder lug nearest lug 4 of tube socket
DM (S-3).

t ;(5 RFC10, Cut both leads of an RF parasitic
choke (#45-43) wound on a47 Q (yellow-vio-
let-black) 1/2 watt resistor, to 3/8'".Con-
nect this parasitic choke from lug 3 of tube
socket DM (NS) to lug 1 of terminal strip
EP (NS).
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C30. Cut both leads of a 22 puf resin
dipped mica capacitor to 3/8". Connect this
capacitor between lugs 4 (NS) and 5 (NS) of
terminal strip EP,

(‘0/ RFC9, Cut both leads of another RF para-
sitic choke (#45-43), wound on a 47 Q (yellow-
violet-black) 1/2 watt resistor, to3/8" .Con-
nect this parasitic choke from lug 9 of tube
socket DM (S-1) to lug 5 of terminal strip
EP (NS).

(>4 R49, Cut both leads of a 100 KQ (brown-
black-yellow) 1/2 watt resistor to 1/2'.
Connect this resistor from banana jack DN
(8-2) to lug 2 of tube socket DM (NS).

Refer to Detail 14A for the following 3 steps.

Detail 14A

() C18, Cut both leads of a 7.5 puf resin
dipped capacitor to 1/2'", Connect this ca-
pacitor between lugs 7 (S-3) and 3 (S-2)
of tube socket DM. Use care to prevent
shorting leads to other tube pins,

(»4'C23, Cut both leads of a .01 pfd disc ce-
ramic capacitor to 3/8". Connect this ca-
pacitor from lug 8 of tube socket DM (NS)
to the eyelet of lug 3 of terminal strip DL
(S'z)o

()({ R26. Cut both leads of a 100 KQ (brown-

" black-yellow) 1/2 watt resistor to 1/2'.
Connect this resistor from lug 8 of tube
socket DM (S-3) to lug 4 of terminal strip
DL (NS).

Refer to Pictorial 14 for the following steps,

(‘)Q Connect a bare wire through lug 3 (NS),
the center post (NS), lug 7 (NS) of tube
socket DQ to the eyelet in lug 3 of terminal
strip DR (NS). Solder the center post (5-2).

() C37, Cut both leads of a .005 ufd disc
ceramic capacitor to 3/8". Connect this ca-
pacitor between lugs 2 (NS) and 3 (NS) of
tube socket DQ.

(3 €39, Cut both leads of another ,005 ufd
disc ceramic capacitor to 3/8". Connect
this capacitor between lugs 3 (S-3) and 4
(NS) of tube socket DQ.,

()q R30, Cut both leads of a 270 © (red-violet-
brown) 1/2 watt resistor to 1/2". Connect
this resistor from lug 2 of tube socket
DQ (S-2) to the eyelet in lug 2 of terminal
strip DO (NS).

(Y. R29, Cut both leads of a 47 KQ (yellow-

/' violet-orange) 1/2 watt resistor to 1/2".
Connect this resistor from lug 1 of tube
socket DQ (NS) to the eyelet in lug 2 of
terminal strip DO (8-2).

(] C35, Cut both leads of a 22 uuf resin dipped
mica capacitor to 1/2". Connect this ca-
pacitor from lug 1 of tube socket DQ (NS)
to lug 1 of terminal strip DO (NS),

()d C38, Cut both leads of a ,005 ufd disc

: ceramic capacitor to 3/8". Connect this
capacitor between lugs 7 (NS) and 6 (NS)
of tube socket DQ.

(}J €36, Cut both leads of a ,01 pfd disc
ceramic capacitor to 3/8". Connect this
capacitor from lug 7 of tube socket DQ
(S-4) to lug 1 of terminal strip DR (NS).

()C) C48, Cut both leads of a 100 puf resin dip-
7 ped mica capacitor to 3/8". Connect this
capacitor from lug 5 of tube socket DQ
(NS) to lug 5 of terminal strip DR (NS).

(XJ C50A. Cut both leads of a .005 ufd disc
ceramic capacitor to 3/8", Connect this
capacitor from lug 8 of tube socketDS (8-1)
to t)he eyelet in lug 3 of terminal strip DR
(NS).
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C48, Cut both leads of another 005 ufd
disc ceramic capacitor to 1/2", Connect
this capacitor from lug 1 of tube socket DS
(NS) to the eyelet in lug 3 of terminal strip
DR (S-3).

C47, Cut both leads of a 005 ufd disc
ceramic capacitor to 3/8'". Connect this ca-
pacitor between lugs 2 (NS) and 3 (NS) of
terminal strip DR.

C139, Cut both leads of an 18 puf disc
ceramic capacitor to 1/2". Connect this
capacitor from lug 5 of tube socket DQ
(NS) to lug 3 of terminal strip DR (NS).

Connect a 3-5/8" length of blue hookup
wire to lug 5 of tube socket DQ (S-3),
Leave the other end free,

C25, Cut both leads of a ,005 ufd disc
ceramic capacitor to 3/8". Connect this
capacitor between lugs 3 (NS) and 4 (NS)
of terminal strip DR.

RFC1, Cut one lead of an RF parasitic
choke (#45-43), wound on a 47 Q (yellow-
violet-black) 1/2 watt resistor, to 3/8" .Pass
the uncut lead through lug 2 (NS) to lug 9
(8-1) of tube socket DS. Use sleeving,
Connect the other lead of this choke to
lug 5 of terminal strip DR (NS). Now solder
lug 2 of tube socket DS (8-2).

Comnect a 1-3/4" length of blue hookup
wire to lug 1 of capacitor EQ (S-1). Leave
the other end free,

Connect a 1-3/4" length of blue hookup wire
to lug 2 of capacitor EQ (S-1). Leave the
other end free,

Connect a 1-3/4'" length of blue hookup wire
to lug 3 of capacitor EQ (S-1). Leave the
other end free,

Connect a 1-1/2" length of blue hookup wire
to lug 4 of capacitor EQ (S-1). Leave the
other end free,

Refer to Pictorial 15 (fold-out from Page 56)

for

the following steps. Keep all components

within the dotted areas.

R32, Cut both leads of a 100 KQ (brown-
black-yellow) 1/2 watt resistor to 1/2".

(}()

0

)

Q)

(X

%

Connect this resistor from lug 6 of tube
socket DQ (S-2) to lug 1 of terminal strip
DR (NS).

R34, Cut both leads of a 150 © (brown-
green-brown) 1/2 watt resistor to 3/8".
Connect this resistor from lug 1 of tube
gsocket DS (8-2) to lug 3 of terminal strip
DR (S-4).

R31, Cut both leads of a 1000 Q (brown-
black-red) 1 watt resistor to 1/2". Con-
nect this resistor between lugs 1 (NS) and
4 (NS) of terminal strip DR.

R33, Cut both leads of a 6800 © (blue-
gray-red) 1/2 watt resistor to 1/2". Con-
nect this resistor between lugs 2 (NS) and 5
(S-3) of terminal strip DR.

Place a length of bare wire through lug 5
(NS) and the rear half of the -center post
(NS), to lug 7 (NS) of tube socket DS. Now
solder lug 7 (S-1). Connect the other end of
this wire to the eyelet in lug 2 of terminal
strip DT (NS).

C49, Cut both leads of a ,005 pufd disc
ceramic capacitor to 3/8". Connect this
capacitor between lugs 4 (NS) and 5 (S-3)
of tube socket DS,

C50. Cut both leads of a ,005 ufd disc
ceramic capacitor to 1/2'", Connectthisca-
pacitor from lug 3 of tube socket DS (NS}
to the eyelet in lug 2 of terminal strip DT
(5-2).

Connect a 3-1/2" length of blue hookup wire
to lug 6 of tube socket DS (S-1). Leave the
other end free,

C56, Cut bothleads of a.01 ufddise ceramic
capacitor to 3/8". Connect this capacitor be-
tween lugs 1 (NS) and 2 (NS) of terminal
strip DT.

R35, Cut both leads of a 27 KO (red-
violet-orange) 2 watt resistor to 1/2'".
Connect this resistor from lug1 of terminal
strip DT (NS) to lug 3 of tube socket DS
(S-2). Dress this resistor as shown in
Pictorial 15, It must clear both the flange
and the tube shield to be installed later,
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(x) RFC2, Cut both leads of an RF choke (#45-3)
to 3/4". Connect this choke between lugs 1
(NS) and 4 (NS) of terminal strip DT.

()g) Cut both leads of six .005 pfd disc ceramic
capacitors to 1/2".

Connect these six capacitors as indicated in the
following steps.

(L) C165, Connect a ,005 pfd disc ceramic ca-
pacitor between lugs 2 (NS) and 3 (NS) of
terminal strip DU,

(?Q C59. Connect a second 005 ufddisc ceramic
capacitor between lugs 3 (NS) and 5 (NS) of
terminal strip DU.

(/V C70, Connect a third ,005 ufd disc ceramic
capacitor between lug 3 (NS) and the ground
lug nearest lug 4 (NS) of tube socket DV,

(f) C69, Connect a fourth ,005 pfd disc ceramic
capacitor from lug 7 (NS) to the ground lug
nearest lug 8 (NS) of tube socket DV,

(')() C171, Connect a fifth ,005 pfd disc ceramic
capacitor from lug 3 (NS) to the ground lug
nearest lug 4 (NS) of tube socket DW,

(X) C174, Connect a sixth ,005 ufd disc ceramic
capacitor from lug 7 (NS) to the ground lug
nearest lug 8 (NS) of tube socket DW,

( f) Cut bothleads of six .01 ufd disc ceramic ca-
! pacitors to 3/8".

Connect these capacitors as indicated in the
following steps,

(\J C158, Connect a .01 pfd disc ceramic ca-
pacitor from lug 6 (S-1) to the ground lug
nearest lug 6 (S-1) of tube socket DW.,

(>§5 C'72, Connect a second ,01 ufddisc ceramic
capacitor from lug 4 (S-1) to the ground
lug nearest lug 4 (S-2) of tube socket DW,

(<) C173. Connect a third .01 ufd disc ceramic
capacitor from lug 1 (NS) to the ground lug
nearest lug 2 (NS) of tube socket DW,

() C157, Connect a fourth ,01 ufd disc ceramic
capacitor from lug 6 (S-1) to the ground lug
nearest lug 6 (S-1) of tube socket DV,

(Y- C64, Connect a fifth .01 ufd disc ceramic
capacitor from lug 4 (S-1) to the groundlug
nearest lug 4 (S-2) of tube socket DV,

()9 C65, Connect a sixth ,01 ufd disc ceramic
capacitor from lug 1 (NS) to the ground lug
nearest lug 2 (NS) of tube socket DV,

(){ Connect a 3-1/2""brownhookup wire from lug
4 of tube socket DS (S-2) to lug 7 of tube
socket DW (NS).

Sk) Connect a 4-1/4" brown hookup wire from
: lug 7 of tube socket DV (S-2)tolug 7 of tube
socket DW (NS).

(\) Connect a short length of #16 bare wire
from lug 2 (S-1) to the ground lug nearest
lug 2 (S-2) of tube socket DW,

Connect a short length of #16 bare wire

/)Q from lug 8 (S-1) to the ground lug nearest
lug 8 (S-2) of tube socket DW,

()O Connect a short length of #16 bare wire

‘' from lug 2 (S-1) to the ground lug nearest
lug 2 (S-2) of tube socket DV,

} Connect another short length of #16 bare
wire from lug 8 (S-1) to the ground lug
nearest lug 8 (S-2) of tube socket DV,

(¥9) Connect a length of #16 bare wire from lug
1 of tube socket DV (NS)tolugl of terminal
strip DU (NS). Use sleeving,

(J) Connect a length of #16 bare wire from lug
1 of tube socket DV (S8-3) to lug 1 of tube
socket DW (S-2). Use sleeving,

()Q) Connect a length of #16 bare wire from lug
3 of tube socket DW (S-2) to lug 3 of tube
socket DV (NS). Use sleeving,

(75) Connect a length of #16 bare wire from lug
5 of tube socket DV (NS) to lug 5 of tube
socket DW (S-1). Form this wire and place
it as shown in Pictorial 15,

( R37. Cut both leads of a 1000 Q (brown-

" black-red) 1/2 watt resistor to 3/8". Con-

nect this resistor between lugs 4 (NS) and 5
(NS) of terminal strip DU,
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(g €61, Cut both leads of a ,005 pufd disc
ceramic capacitor to 3/8". Connect this
capacitor between lugs 3 (NS) and 4 (NS)
of terminal strip DU,

RO7, Cut both leads of a 100 Q (brown-
black-brown) 1/2 watt resistor to 3/4'".
Connect this resistor from lug 2 of termi-
nal strip DU (NS) to lug 3 of tube socket
DV (S-3).

(26 RFC3, Cut both leads of a 1,1 mh RF choke
(#45-4) to 3/4". Connect this choke from lug
4 of terminal strip DU (S-3) to lug 5 of tube
socket DV (S-2). Position this choke close
to the chassis as shown in Pictorial 15,

R39, Cut both leads of a ,125 @ precision
resistor to 1/2", Connect this resistor be-
tween lugs 1 (NS) and 3 (S-4) of terminal
strip DU,

‘X

Refer to Pictorial 18 for the following steps,

(%) R94, Cut both leads of a 100 KQ (brown-
black-yellow) 1/2 watt resistor to 3/8".
Connect this resistor between lugs 3 (NS)
and 4 (NS) of terminal strip FV,

()} R91. Cut both leads of a 68 KQ (blue-
gray-orange) 1/2 watt resistor to 3/8".
Connect this resistor between lugs 1 (NS)
and 2 (8-2) of terminal strip FV.

(ZS) R93, Cut both leads of a 100 KQ (brown-
black-yellow) 1/2 watt resistor to 3/4".
Connect this resistor between lugs 1 (NS)
and 4 (S-3) of terminal strip FV. Use
sleeving on both leads,

()Q' RT5, Cut both leads of another 100 KQ
(brown-black-yellow) 1/2 watt resistor to
17, Connect this resistor between lugs 1
(NS) and 5 (8-2) of terminal strip FV,
Use sleeving on both leads,

(f RO, Cut both leads of a 10 KO (brown-

" black-orange) 1/2 watt resistor to 3/8",

Connect this resistor between lugs 1 (S-2)
and 2 (NS) of terminal strip FW,

R76, Cut both leads of a 1500 Q (brown-

"~ green-red) 1/2 watt resistor to 3/8". Con-
nect this resistor between lugs 4 (NS) and
5 (NS) of terminal strip FW,

R89, Cut both leads of a 10 KQ (brown-
black-orange) 1/2 watt resistor to 3/4".
Connect this resistor between lugs 2 (NS)
and 5 (NS) of terminal strip FW, Use
sleeving on both leads,

(0

s T

o c T e O -
() R96. Cut both leads of an 18 KQ (broD—

gray-orange) 1/2 watt resistor to 3/8".
Connect this resistor from lug 2 of terminal
strip FW (8-3) to lug 4 of terminal strip

wwm e

(>ar R101, Cut both leads of a 1500 Q (brown-
green-red) 1/2 watt resistor to 3/8". Con-
nect this resistor from lug 4 of terminal
strip FW (NS) to lug 1 of terminal strip
FX (NS).

R86, Cut both leads of a 100 K (brown-
black-yellow) 1/2 watt resistor to 3/8",
Connect this resistor from lug 5 of termi-
nal strip FW (NS) to lug 2 of terminal strip
FX (NS).

C138B. Connect the positive (+) lead of a
30 pfd tubular electrolytic capacitor to lug
3 of terminal strip FV (8-2). Use sleeving,
Connect the other lead of this capacitor to
lug 4 of terminal strip FW (S-3). Use
sleeving,

Q0

(Y) Connect a 2-1/2" length of gray hookup
wire from lug 1 of terminal strip FV (5-4)
-ta_lug 5 of terminal strip FW (8-5).

A i

. AUt SV

()(Y C140, Cut both leads of a ,005 ufd disc
ceramic capacitor to 3/8". Connect this
capacitor between lugs 3 (NS) and 4 (S-3)
of terminal strip FX,

8
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Pictorial 18

(N C145, Cut both leads of a .01 ufd disc

0

ceramic capacitor to 3/8". Connect this
capacitor between lugs 2 (NS) and 3 (NS)
of terminal strip FX,

R87, Cut both leads of a 100 K (brown-

- black-yellow) 1/2 watt resistor to 3/8". Con-
nect this resistor between lugs 2 (8-6) and
3 (S-3) of terminal strip FX,

C138A, Connect the positive (+) lead of 230
rfd tubular electrolytic capacitor tolug 3 of
terminal strip FY (S-1). Use sleeving, Con-

nect the other lead of this capacitor to lug
1 of terminal strip FX (S-3).

()O R85, Cut both leads of a 6500 © 7 watt

wire-wound resistor to 1/2'". Connect this
resistor between lugs 1 (NS) and 5 (S-5)
of terminal strip FY.

NOTE: Carefully ingpect the work thus far and
shake out all clippings which may have lodged
around terminal strips and tube sockets, Crimp
the leads of unsoldered components to prevent
them from coming loose when the top plate is
moved,
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WIRING CHASSIS FRAME TO TOP PLATE

(~f Referring to Pictorial 9 (fold-out from Page
46), install 3/4" rubber grommets on the
harness at locations AD and FU after first
cutting the grommets apart,

Referring to Pictorial 17, mount the chassis
top plate to the chassis frame assembly,
using 6-32 x 3/8" hardware only in those
holes indicated by the arrows, K will be
necessary for you to readjust the cable
harness so that it is possible to secure
the top plate to the frame assembly, Before
securing the top plate to the frame assembly,
be sure all components and harness wires
are removed from between the two pieces
and grommets AD and FU are seated in the
partition cutouts provided, Center the top
plate so equal amounts of the chassis mount-
ing holes show on the right and left sides,
Be sure to tighten all hardware securely
and mount solder lug JZ as shown,

(X) After securing the chassis top plate to the
chassis frame assembly, position the har-
ness wire against the frame assembly so
that all wires are in the same position as
indicated previously in Pictorial 9,

Refer to Pictorial 18 (fold-out from Page 65)
for the following steps,

(‘)()/Connect the two white-red wires extending
from Breakout #35 to lug 1 of terminal
strip AY (NS).

(ﬁ Connect the white-yellow wire extending
from Breakout #36 to lug 4 of terminal strip
AX (8-2).

( )({Connect the free end of the blue hookup wire
extending from lug 3 of tube socket BH
to lug 6 of terminal strip AY (S-3).Route
under the harness.

(5({ Connect a 2" red hookup wire from lug 8
of tube socket BN (S-2) to lug 5 of terminal
strip AY (S-3).

(?6 Connect the free end of the red hookup wire
extending from lug 1 of terminal strip BM
to lug 2 of terminal strip AY (NS).Route
under the harness,

Connect the free end of the yellow hoockup
wire extending from lug 3 of terminal strip
BM to lug 3 of terminal strip AY (8-3).
Route under the harness,

(}Q/Connect the free end of the white hookup
wire extending from lug 1 of terminal strip
BO to lug 1 of terminal strip AX (NS).
Route under the harness,

()d Connect a1-1/2"greenhookup wirefrom lug
9 of tube socket BN (S-3)tolug5 of terminal
strip AX (S-3).

()(f Connect the free end of the blue hookup wire
extending from lug 2 of terminal strip BQ
to lug 1 of terminal strip AY (8-5). Route
under the harness,

06 Connect the free end of the yellow hookup
wire extending from lug 6 of tube socket CF
to lug 5 of terminal strip AW (S-2).Route
under the harness,

(X) Connect the free end of the red hookup wire
extending from lug 3 of terminal strip CG
to lug 1 of terminal strip AW (NS). Route
under the harness,

(V) C137, Pass the positive (+) lead of a 20
pfd 450 V tubular electrolytic capacitor
through lug 1 of terminal strip AW (NS)
to lug 1 of AX (S-3). Connect the other
lead of this capacitor tosolder lug AU (S-1).
Now solder lug 1 of AW (S-3).

(}3/ Connect the heavy white-blue lead ex-
tending from Breakout #40 tolug1 of termi-
nal strip AT (NS).

(%) Connect the heavy blue lead extending from
Breakout #40 to lug 2 of terminal strip AT
(NS).

Connect the white-violet lead extendingfrom
Breakout #28 to lug 1 of key jack AS (S-1).

(M Connect the white-black-green lead ex-
tending from Breakout #41 to lug 1 of AC
socket AQ (NS).
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Connect the black lead with green band
extending from Breakout #41, to lug 1 of
AC receptacle AQ (NS).

(ﬁ Connect a 2-1/2" black hookup wire from lug
1 of AC receptacle CW (S-1) to lug 1 of AC
receptacle AQ (5-4).

(36 Connect a 2-1/2'" black hookup wire from lug
2 of AC receptacle CW (S-1) to lug 2 of AC
receptacle AQ (S-2).

from Breakout #41 to lug 5 of octal socket

(/Q Connect the white-violet lead extending
AP (S-2).

(74 Connect the white-yellow-orange lead ex-
tending from Breakout #41 to lug 4 of octal
socket AP (S-1).

(}() Connect the white-blue lead extending from
Breakout #41 to lug 3 of the octal socket
AP (8-2),

(X} Connect the white-yellow lead extending
from Breakout #41 to lug 2 of octal socket
AP (S-1).

(Y) Connect the black lead with white band
extending from Breakout #41 to lug 7 of
octal socket AP (S-3).

( YConnect the white-gray lead extendingfrom
Breakout #41 to lug 8 of octal socket AP
(S“z)o

(7()/ Connect the white-brown-brown lead ex-
tending from Breakout #41 to lug 1 of octal
socket AP (S-1),

(\é) Place the free end of the white-brown-
brown lead extending from Breakout #26
through grommet AN, K will be connected
later,

({) Connect one end of a 3-1/2" blue hookup
wire to lug 5 of tube socket CT (S-2).
Place the free end of this wire through
grommet AM. It will be connected later,

Q(f Place the free end of the white-green lead

extending from Breakout #25 through grom-
met AL, It will be connected later,

(\K Connect the white-violet lead extending
from Breakout #24 to lug 5 of terminal
strip AJ (NS).

Q() Connect the white-gray-black lead extend-
ing from Breakout #23 to lug 4 of terminal
strip AH (NS).

()Q/ Connect the white-orange lead extending
from Breakout #23 to lug 2 of terminal
strip AH (NS).

(4 Connect the white-green-gray lead extend-
ing from Breakout #23 to lug 1 of terminal
strip AH (NS).

(\Q/Connect the white-red lead extending from
Breakout #22 to lug 1 of terminal strip
AG (NS).

(7\) R15, Cut one lead of a 100 KQ (brown-
black-yellow) 1/2 watt resistor to3/4", and
the other lead to 3/8". Connect the long
lead of this resistor to lug 2 of IF trans-
former CD (8-2)., Connect the other lead to
lug 2 of terminal strip AJ (NS).

()é R99, Cut both leads of a 220 K (red-red-
yellow) 1/2 watt resistor to 3/4". Connect
this resistor from lug 1 of terminal strip
CJ (NS) to lug 1 of terminal strip AJ (S-2).

(yJ R106, Cut both leads of a 100 KR (brown-
black-yellow) 1/2 watt resistor to 3/4".
Connect this resistor from lug 1 of tube
socket CC (S-2) to lug 2 of terminal strip
AJ (S-4).

(79 R92A. Connect a 47 KQ (yellow-violet-
orange) 1/2 watt resistor from lug 1 of
trimmer capacitor BV (S-2) to lug 5 of
terminal strip AJ (S-4). Use sleeving on
both leads,

()() Pass the green wire connected to lug 3 of
IF transformer BL through grommet AE K
will be connected later,
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()() R16, Cut both leads of a 1000 Q (brown-
black-red) 1/2 watt resistor to 3/4". Con-
nect this resistor from lug 4 of IF trans-
former CD (S-3) to lug 4 of terminal strip
AH (8-3).

()() Connect a 1-1/2" yellow hookup wire from
lug 2 of tube socket BW (S-3) to lug 2 of
terminal strip AH (S-4).

(?7) R100. Cut both leads of a 220 K (red-red-

yellow) 1/2 watt resistor to 1". Connect
this resistor from lug 3 of the terminal
strip attached to crystal socket BU (NS)
to lug 1 of terminal strip AH (S-3).

(}() Connect the white-red lead extending from
Breakout #21 to lug 4 of terminal strip AF
(8‘4)~

(76 R21, Cut both leads of a 1000 & (brown-

black-red) 1/2 watt resistor to 1/2". Con-
nect this resistor from lug 2 of IF trans-
former BL (S-3) to lug 1 of terminal
strip AG (S-4).

(X) Connect a 2" gray hookup wire from lug 2
of control BK (NS) to lug 2 of terminal
strip AG (S-2).

Refer to Pictorial 19 for the following steps,

(5 Place the white-green, white-red and white-
brown leads extending from Breakout #13
through grommet FT. They will be con-
nected later,

O() Place the white-red lead extending from
Breakout #14 through grommet FR. H will
be connected later,

(‘ﬁ) Place the white-red-red lead extending
from Breakout #15 through grommet FM.
It will be connected later,

(w Place the black lead extending from Break-
" out #15 through grommet FP, It will be con-
nected later,

(\() Connect the three white-brown leads ex-
tending from Breakout #4 to the eyelet of
lug 4 of terminal strip FE (S-3).

(XJ Connect the two black leads extending from
?re)akout #4 to lug 4 of terminal strip FE
NS).

()( Connect the two blackleads with white bands
extending from Breakout #4 to lug 1 of
terminal strip FE (NS).

Connect the twoblack leads with greenbands
extending from Breakout #4 to lug 2 of
terminal strip FE (NS).

Qd Connect the two black leads with orange
bands extending from Breakout #4 to lug 5
of terminal strip FE (NS).

("¢) Connect the white-gray lead extending from
Breakout #2 to lug 1 of terminal strip FH
(S" 3)'

() Connect the black lead with white band ex-
tending from Breakout #1 tolug1 of terminal
strip FJ (NS).

(Y) Connect the black lead with orange band
extending from Breakout #1 to lug 2 of
terminal strip FJ (NS).

9@ Set the chassis aside temporarily,
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Refer to Detail 20A for the following steps.

()/) Locate two each of coils #40-360 through
#40-364 and the DRIVER and VFO MIXER
‘coil mounting brackets #204-387,

((\{ Position both of the coil mounting brackets
as shown in Detail 20A.

NOTE LOCATING TAB
6-32 X /2" SCREW

THIS LUG
ON DRIVER #6 SMALL SOLDER LUG
BRACKET
ONLY
THIS LUG
ON VFO
L MIXER
BRACKET

ONLY

SPACEE\&
/5

#6 LOCKWASHER é

-
Detail 20A

0() Install the mounting hardware, congisting of
three 6-32 x 1/2" round head screws, 1/8"
spacers, two #6 small solder lugs (one on
each bracket as marked), #6 lockwashers
and 6-~32 nuts at the locations shown on
both brackets,

Refer to Detail 20B for the following steps,

()& C40-51, Cut both leads of two 50 yuf resin

dipped mica capacitors to 3/8". Connect .

a capacitor between lugs 1 (NS) and 2
(NS) of each coil, L2 and L7 (#40-364).

(30 C41-52, Cut both leads of two 68 uuf resin
dipped mica capacitors to 3/8". Connect
a capacitor between lugs 1 (NS) and
2 (NS) of each coil, L3 and L8 (#40-363).

(X) C42-53, Cut both leads of two 90 puf resin
dipped mica capacitors to 3/8". Connect
a capacitor between lugs 1 (NS) and 2
(NS) of each coil, L4 and L9 (#40-362).

(X) C43-54, Cut both leads of two 68 uuf resin
dipped mica capacitors to 3/8". Connect a
capacitor between lugs 1 (NS) and 2 (NS)
of each coil, L5 and L10 (#40-361).

g)o C44-55, Cut both leads of two 270 puf
resin dipped mica capacitors to 3/8", Con-
nect a capacitor between lugs 1 (NS) and 2
(NS) of each coil, L6 and L11 (#40-360).

9{) L2 through L11, Referring to Details 20A
and 20B, mount coils L2 through L6 on one
bracket and L7 through L11 onthe remaining
bracket as shown,

(3 C146. Cut both leads of a 680 ppf resin
dipped mica capacitor to 1/2". Connect one
lead to lug 1 of coil L8 (NS). Connect the
other leadtothe adjacent #6 ground lug (S-1).

NOTE: In each of the following steps the free
end of each wire connected should be placed
through the small hole in the coil mounting
bracket next to the coil, as shown inDetail 20B,

O 6/ ) Connect a 2-5/8" white hookup wire to
lug 2 (S-2) of each coil, L2 and L7
(#40-364).

(X) (X) Connect a 4-1/8" yellow hookup wire
tolug 2 (S-2) of each coil, L3 and L8
(#40-363).

(¥) (X) Connect a 4-1/2" orange hookup wire
to lug 2 (S-2) of each coil, 14 and L9
(#40-362). .

(%) () Connect a 4-1/2" green hookup wire to
lug 2 (8-2) of each coil, L5 and L10
(#40-361).

(X () Connect a 4-1/2" violet hookup wire to
lug 2 (S8-2) of each coil, L6 and L11
(#40-360).

X Q(T Connect a 4-1/4" red hookup wire to lug
" 1 (NS) of each coil, L4 and L9 (#40-
362).

(X C40A. Cut both leads of a 01 ufd disc
ceramic capacitor to 1/2". Connect one
lead to lug 1 of coil L6 (NS). Connect
the other lead to the adjacent #6 ground
lug (S-1).

(N Place a length of bare wire through lug 1
of each coil, Now solder lug 1 of each coil,

NOTE: Be sure these brackets are mounted in
their correct positions as in Pictorial 20 since
they are now dissimilar,
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NOTE: Place all sleeving on leads after mounting to top plate,
Detail 20B

()d Referring to Detail 20A and Pictorial 20,

*  mount the DRIVER and VFO MIXER coil
brackets on the top plate, Use #6 lock-
washers and 6-32 nuts, The wires from the
coil bracket assemblies should be placed
through their respective holes in the top
plate, Place a 1-1/2" length of sleeving
over eachwire sothat when it passes through
the hole in the top plate, the insulation will
not be cut by the edges of the hole,

Refer to Detail 20C for the following steps,

( Locate the HETERODYNE OSCILLATOR
coil mounting bracket (#204-390) and posi-
tion it as shown in Detail 20C. Also locate
coil #40-357, #40-358 andfour coils #40-359.

(¥ Tnstall the mounting hardware consisting of
three 6-32 x 1/2'" round head screws, 1/8"
spacers, a small #6 solder lug, #6 lock-
washers, and 6-32 nuts at the locations
shown,

()0 C102, Cut both leads of a 200 puf resin
dipped mica capacitor to 3/8". Connect this
capacitor between lugs 1(NS) and 2 (NS) of
coil L15 (#40-357).

( f-) R52, Cut both leads of a 2700 © 1/2 watt

/' resistor (red-violet-red) to 3/8".Connect
this resistor between lugs 1 (NS) and 2 (NS)
of coil L15 (#40-357).

()(‘5 C101, Cut both leads of a 68 uuf resin
dipped mica capacitor to 3/8". Connect this
capacitor between lugs 1 (NS) and 2 (NS)
of coil L14 (#40-358),

(X) C100, Cut both leads of a 150 uuf resin
dipped mica capacitor to 3/8'". Connect this
capacitor between lugs 1 (NS) and 2 (NS)
of coil L13 (#40-359),

C99-98-97, Cut both leads of three 75 uuf
resin dipped mica capacitors to 3/8", Con-
nect one capacitor between lug 1 (NS) and lug
2 (NS) of each coil, L21, L22, and L23
(#40-359).

A
~ 4 oY
HETERODYNE  “Sa%so.3zg {E f6-32x1/2"

0 . -
0SC ColL 40-339 53 74 SCREW
MOUNTING vioL /B
BRACKET @\ /%) e SPACER
W &5 #6 LOCKWASHER

& 6-32 NUT
[

Detail 20C
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(X L13, 14, 15, 21, 22, 23, Referring to De-
tails 20C and 20D, mount coils L15, 14, 13,
21, 22, and 23 on this bracket as shown,

(X) C95, Cut both leads of a .01 pfd disc
ceramic capacitor to 1/2". Connect one
lead to lug 1 of coil L13 (NS). Connect the
other lead to the adjacent #6 small solder
lug (S-1).

NOTE: In each of the following steps, place the
free end of the hookup wire through its proper
hole in the coil mounting bracket, as shown in
Detail 20D,

(\/)/ Connect one end of a 4-1/4" blue hookup
wire to lug 2 of coil 115 (#40-357) (S-3).
Leave the other end free,

(%) Connect one end of a 4" orange hookup wire
to lug 2 of coil L14 (#40-358) (S-2). Leave
the other end free,

yb(X) Connect one end of a 4" green hookup wire
to lug 2 of coil L13 (#40-359) (S-2). Leave
the other end free,

(X) Connect one end of a 3" white hookup wire
to lug 2 of coil L21 (#40-359) (S-2). Leave the
other end free,

(% Connect one end of a 3" black hookup wire
" to lug 2 of coil L22 (#40-359) (S-2). Leave
the other end free,

()() Connect one end of a 3-1/2" violet hookup

wire to lug 2 of coil L23 (#40-359) (8-2).
Leave the other end free,

()G Connect a length of bare wire between

lug 1 of coil L15 (NS) and lug 1 of coil L14
(3-2).

(x) Connect a length of bare wire between

(

lug 1 of coil L21 (NS) and lug 1 of coil
L23 (S-Z)o

)()/Pass a length of bare wire through lug

1 of coil L22 (NS), through lug 1 of coil L21
(NS), through lug 1 of coil L13 (NS) (use
sleeving on all sections), to lug 1 of ceil
L15 (NS). Now solder lug 1 of 1.22 (S-2), lug

1 of 1L13-(S-4), and lug 1 of L15 (S-4).

()() Connect one end of a 5-1/2" red hookup

wire to lug 1 of coil L21 (S-5). Leave the
other end free,

(XJ Referring to Detail 20D and Pictorial 20,

mount the HETERODYNE OSCILLATOR coil
bracket on the topplate, Use #6 lockwashers
and 6-32 nuts, The wires from this coil
bracket should be placed through their re-
spective holes in the top plate, Place a
1-1/2" length of sleeving over each wire to
protect the insulation,




Page 69

#40-356
#40-356
#40-35¢  740-356 @ @
RED
BLK 2 D) WHT2 __;!,'ﬂ
S ‘./h\—'/}m-/ e
) J \
6-32X1/2" [.4 '
SCREW ﬁ’%

#6 SMALL
SOLDER LUG

Ep d{ﬁ
#86 LOCKWASHER | D r

H@

#40-407

I78” SPACER

[ (5”

#40-356

\ @ @

#40-362

HETERODYNE MIXER COIL
MOUNTING BRACKET

Detail 20E

Refer to Detail 20E for the following steps,

(2<)/Locate the HETERODYNE MIXER coil
mounting bracket (#204-M389) and position
it as shown in Detail 20E.

()4 Install the mounting hardware consisting of

three 6-32 x 1/2" round head screws, 1/8"
spacers, one #6 small solder lug, #6 lock-
washers, and 6-32 nuts at the locations
shown,

(X) Locate coils #40-362, 40-433, 40-407 and
five #40-356 coils,

(7() C33. Cut both leads of a 200 puf resin

dipped mica capacitor to 3/8", Connect this
capacitor between lugs 1 (NS) and 2 (NS)
of coil L24 (#40-362).

(o

(¥

X

1

C31, Cut both leads of a 130 ppf resin
dipped mica capacitor to 3/8". Connect this
capacitor between lugs 1 (NS) and 2 (NS)
of coil L1 (#40-356).

C32, Cut both leads of a 22 puf capacitor
to 3/8". Connect this capacitor between
lugs 1 (NS) and 2 (NS) df coil L25 (#40-356).

C164, Cut both leads of a 230 ppuf capacitor
to 3/8'". Connect this capacitor between lugs
1 (NS) and 2 (NS) of coil L19 (#40-407).

C163. Cut bola leads of a 75 puf capacitor
to 3/8". Connect this capacitor betweenlugs
1 (NS) and 2 (NS) of coil L20 (#40-433).
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(Y) L1, 19, 20, 24, 25, 28, 27, 28, Referring
to Details 20E and 20F, mount coils L24,
L1, L25, 126, L27, L28, L19, and L20 on
this bracket as shown, (Note that 126, 27,
and 28 are each #40-356 coils without a ca-
pacitor mounted on their lugs.)

NOTE: In the following steps, place the free
end of the hookup wire through the proper hole in
the coil mounting bracket, as shown in Detail 20F,

(YY) Connect one end of a 4-1/4"" blue hookup wire
to lug 1 of coil L24 (#40-362) (S-2). Leave
the other end free,

(X) Connect a 4" orange hookup wire to lug 1of
coil L1 (#40-358) (5-2). Leave the other end
free,

(}() Connect one end of a 4-1/4" green hookup
wire to lug 2 of coil L25 (#40-356) (S-2).
Leave the other end free,

{ Connect one end of a 3" white hookup wire
to lug 2 of coil 1.26 (#40-356) (S-1). Leave
the other end free,

(X\) Connect one end of a 2-1/2" black hookup
wire to lug 2 of coil 127 (#40-358) (S-1).
Leave the other end free,

) Connect one end of a 3-1/4" violet hookup
wire to lug 2 of coil 1.28 (#40-356) (S-1).
Leave the other end free,
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Detail 20F
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(>} C31A. Cut both leads of a .01 pfd disc
ceramic capacitor to 1/2". Connect one
lead to lug 1 of coil L28 (NS). Connect
the other lead to the adjacent #6 small
solder lug (8-1).

()(f Connect one end of a 2-3/4" brown hookup
wire to lug 2 of coil 119 (#40-407) (8-2).
Leave the other end free,

(/6 Connect one end of a 3-1/2" yellow hookup
wire to lug 1 of coil L19 (#40-407) (NS).
Leave the other end free,

(2(5 Connect one end of a 4" gray hookup
wire to lug 1 of coil 120 (#40-433) (3-2).
Leave the other end free,

(\,() Connect one end of a 4" red hookup wire to
lug 1 of coil 1.27 (#40-356) (NS). Leave the
other end free,

()0 Pass a length of bare wire through lug 1
" (NS) of 128, L27, L26, and L.25, Now solder
lug 1 of L25 (S-2) and lug 1 of 128 (S-2).

(N/ Connect a length of bare wire from lug
" 2 of L1 (8-2) to lug 1 of L27 (S-4).

(X) Connect a length of bare wire from lug 2 of
1.24 (S-2) to lug 1 of 126 (S-3).

(7() Connect a length of bare wire from lug 1l
of L19 (S-3) to lug 2 of L20 (5-2).Use
sleeving on this wire,
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()(5 Referring to Detail 20F and Pictorial 20,

- mount the HETEROD YNE MIXER coil brack-
et on the top plate, Use #6 lockwashers, a
#6 regular solder lug, and 6-32 nuts, The
screw temporarily holding terminal strip
EP should be removed. The wires from the
coil bracket should be placed through their
respective holes in the top plate, Place a
1-1/2" length of sleeving over each wire to
protect the insulation,

Refer to Pictorial 21 for the following steps,

(30 Referring to Detail 21A, mount two #6
gpade bolts on the coil enclosure (#206-
M170F453). Use 6-32 x 1/4" hardware, Be
gure to place the offset shoulder of each
spade bolt as shown,

(XS Locate the two coil enclosure partition
ghields (#206-M171) and install them in the
coil enclosure as shown, Use 3-48 x 1/4"
hardware,

CAUTION: Examine the position of the coils now
mounted on the top plate to be sure their lugs
will not short to the enclosure when it is instal-
led in the next step. To eliminate the possibility
of shorting, you may want to line the inside of
thé enclosure with masking or electrical tape.
()() Referring to Pictorial 22, mount the coil
: enclosure to the chassis top plate, Use
a #86 lockwasher and a 6-32 nut on each
spade bolt,

Detail 21A

Pictorial 21

COIL ENCLOSURE

Pictorial 22
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Refer to Pictorial 23 for the following steps,

() RFCS, Referring to Detail 23A, mount the
RF choke (#45-29) at DZ on the chassis
top plate, Use a 6-32 x 3/8" screw and
#6 large solder lug, Do not overtighten or
you may crack the ceramic coil form,

N RF CHOKE

N #45-29
#6 LARGE
CHASSIS
TOP SOLDER LUG

Detail 23A

(X) Bend lug 3 of RF choke DZ at a 90 degree
angle toward the rear apron,

(79 Connect one end of a 7-1/2" HV blue hookup
wire to lug 3 of RF choke DZ (NS), Place
the free end of this wire through grommet
EB in the top plate, It will be connected
later,

() €75, Cut both leads of a ,005 ufd 1.4 kv
" disc ceramic capacitor to 3/8". Connect
this capacitor from lug 3 of RF choke DZ
(S-2) to the solder lug secured at DZ (S-1),

()g) Locate the final amplifier enclosure (#206-
M163) and position it as shown in Pictorial
23,

(/() C77, Mount the plate tuning capacitor (#26-
T7) at the location shown in Pictorial 23,
Use the hardware supplied with the ca-
pacitor plus 6-32 x1/4" screws and #6 lock-
washers, Mount one of the flat washers sup-
plied with the capacitor on the capacitor
bushing inside the enclosure and the other
flat washer under the bushing nut outside the
enclosure, Tighten the capacitor bushing nut
before tightening the 6-32 x 1/4'"" screws in
the capacitor mounting feet.
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(70 Mount five 6-32 spade bolts on the final
amplifier enclosure, Use 6-32 x 1/4" hard-
ware, Mount the gpade bolts on the inside
of the enclosure with the offset shoulder
facing outward,

Mount the final amplifier enclosure on the
chassis top plate, Position it as shown in
Pictorial 23. Use #6 lockwashers and 6-32
nuts on the gpade bolts,

()K Connect one end of a 4" #16 bare wire to
lug 2 of the plate tuning capacitor (S-1).
Place a 3-1/4" length of sleeving over the
free end of this wire and place it through
grommet DX in the top plate, It will be con-
nected later,

VFO ENCLOSURE PARTS MOUNTING
Refer to Pictorial 24 for the following steps,

(7@ Locate the VFO subchassis (#200-M288-
F449) and position it as shown in Pictorial
24,

(V) €129, Mount an 8-50 uuf ceramic trimmer
capacitor at HA as shown, Use 3-48 x 1/4"
hardware, Use care to center the trimmer
in its mounting hole,

90 Mount the large phenolic crystal socket

{ (#434.38) at HB, using a 4-40 x 1/2" round
head machine screw and 4-40 nut, Do not
overtighten the screw as it is possible to
crack the phenolic,

VQ Mount a 7-pin shielded ceramic tube socket
at HC, Position the blank space as shownby
the arrow, Use 3-48 x 1/4" screws, four #3
lockwashers and two #6 small solder lugs,
positioned as shown, Place one lockwasher
over and one under the golder lug,

(}O Mount a 5-lug (#3 lug ground) minijature
/  terminal strip at HD, Use 6-32x1/4" hard-
ware, Position as shown,

0

(e

®)

C124, Mount the 20 puf variable air trim-
mer capacitor (#26-24) at HF. Use a #12
lockwasher on the capacitor bushing, Secure
above the chassis with the special nut
supplied with the capacitor, Position the
capacitor as shown, Mark the fully closed
position of this capacitor on its shaftand on
the chassis top for later adjustment,

Mount a 7-pin shielded ceramic tube socket
at HE , Position the blank space as shownby
the arrow, Use 3-48 x 1/4" screws at both
mounting holes and mount #6 small solder
lugs as shown with #3 lockwashers over and
under the lug,

L18, Mount the VFO oscillator coil (#40-438)
at HG. Position terminals 1 and 2 as shown,
Secure above the chassis with the lockwasher
and nut supplied with the coil, Tighten se-
curely,

Mount the CRYSTAL-VFQ switch (#63-263)

at HJ. Place a 3/8" control lockwasher on,
the switch bushing, pass the bushing through

the mounting hole, and secure on the front

of the enclosure with a control flat washer

and control nut, Pogition as shown and tighten

securely,

Insert a 5/16" rubber grommet in hole HM,

Mount 7/8" spacers (#255-21) at holes HK
and HL. Pass 6-32 x 3/8" screws through
#6 lockwashers and then througheachhole,
Tighten securely.

Mount a #6 regular solder lug at HN. Use
6-32 x 1/4" hardware,

Mount a phono connector socket at HP, Po-
sition the lugs as shown, Use 6-32 x 1/4"
hardware,
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Refer to Pictorial 25 for the following steps,

()() R81, Cut both leads of a 100 KQ (brown-
black-yellow) 1/2 watt resistor to 3/8",
Connect this resistor between lugs 8 (NS)
and 9 (NS) of switch HJ.

(‘() Connect a length of bare wire between
lugs 9 (S-2) and 11 (NS) of switch HJ.

(«{) Connect a length of bare wire from lug
4 of switch HJ (S-1) to lug 2 of crystal
socket HB (S-1).

(¥) Connect a 1-1/2" yellow hookup wire from
lug 1 of crystal socket HB (S-1) to lug 2 of
ceramic trimmer capacitor HA (NS).

()Q C152, Cut both leads of a .01 pfd disc
ceramic capacitor to 3/8". Connect this
capacitor from lug 6 of tube socket HC (NS)
to the solder lug nearest lug 7 of HC (NS).

(“) C131, Cut both leads of a 100 puf resin
dipped mica capacitor to 3/4". Connect this
capacitor from lug 1 of tube socket HC (NS)
to the solder lug nearest lug 7 of HC (NS).

({) Connect a length of bare wire from lug
1 of ceramic trimmer capacitor HA (S-1)
to the solder lug nearest lug 7 of tube
socket HC (NS).

(‘b Connect a length of bare wire from the
solder lug nearest lug 7 of tube socket HC
(S-4) through lug 7 (NS) and the center post
(NS) to lug 3 (NS) of HC. Now solder lug 7
of HC (8-2) and the center post (S-2).

&) R82, Cut both leads of a 100 K@ (brown-
black-yellow) 1/2 watt resistor to 1/2".
Connect this resistor from lug 1 of tube
socket HC (NS) to the solder lug nearest
lug 4 of HC (NS).

(L) Connect a 2-1/4" brown hookup wire from
lug 4 of tube socket HC (NS} tolug 4 of tube
gsocket HE (NS).

(}dl C96, Cut bothleads of a,01 ufddisc ceramic
capacitor to 3/8'". Connect this capacitor
between lugs 1 (NS) and 3 (NS) of terminal
strip HD.

(){) R80, Cut both leads of a 100 K (brown-
black-yellow) 1/2 watt resistor to 1/2".
Connect this resistor from lug 6 of tube
socket HC (NS) to lug 3 of terminal strip
HD (NS).

()6 C166, Cut both leads of a ,01 pufd disc
ceramic capacitor to 1/2". Connect this
capacitor between lugs 3 (S-3) and 4 (NS)
of terminal strip HD.

(Y) C127, Cut both leads of a ,005 ufd disc
ceramic capacitor to 3/8". Connect this

the solder lug nearest lug 4 of HE (NS

(7‘) Conneet a length of bare wire from the
solder lug nearest lug 4 of tube socket HE
(S-2) through lug 3 (S-2) to the center post
(NS) of tube socket HE.

(\( ) Bend lug 2 of tube socket HE over to the
center post and solder (S-2).

()Q Connect a length of #16 bare wire from
lug 1 of the VFO coil HG (S-1)tolug 1 of

i tube socket HE (NS).

. () RT7. Cut both leads of a 47 KQ (vellow-

3 violet-orange) 1/2 watt resistor to 3/8'".

Connect this resistor from lug 1 of tube

socket HE (NS) to the solder lug nearest

lug 7 of HE (NS).

{Y) C122. Cutbothleads ofa 68 yuf NPO (mark-
ed N5) disc ceramic capacitor to 3/8'". Con-

nect this capacitor between lugs 1(S-1) and
2 (NS) of variable capacitor HF.

e
P

!
|
( Connect a length of #16 bare wire from
‘f lug 2 of VFO coil HG (NS) to lug2 of
> variable capacitor HF (S-2).

3
H
i

1

capacitor from lug 4 of tube socket HE (S-i/ __
)-
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Refer to Pictorial 28 for the following steps.

) C125, Cut both leads of a 1000 puuf resin
dipped mica capacitor to 3/8". Connect this
capacitor betweenlugs 7 (NS) and 1 (S-3) of
tube socket HE.

()/{ C126. Cut both leads of another 1000 yuf
resin dipped mica capacitor to 3/8'". Con-
nect this capacitor from lug 7 of tube socket
HE (NS) to the solder lug nearest lug 7 of
HE (S-2). Position as shown.

()/) R78, Cut both leads of a 4700 @ (vellow-
violet-red) 1/2 watt resistor to 3/8", Con-
nect this resistor from lug 5 of tube
socket HE (NS) to lug 1 of terminal strip
HD (NS).

()( R79, Cut both leads of a 22 KQ (red-red-
orange) 1/2 watt resistor to 3/8'", Connect
this resistor from lug 6 of tube socket HE
(NS) to lug 1 of terminal strip HD (NS).

({V C151, Cut both leads of a ,01 ufd disc
ceramic capacitor to 3/4". Connect this
capacitor from lug 6 of tube socket HE
(5-2) to the solder lug nearest lug 4 of
tube socket HC (NS).

(>d C128, Cut both leads of another .01 ufd
disc ceramic capacitor to 3/8". Connect
this capacitor from lug 5 of tube socket
HE)(S -2) to lug 2 of terminal strip HD
(NS

(}JR83. Cut both leads of a 470 Q (yellow-
violet-brown) 1/2 watt resistor to 3/8'".
Connect this resistor from lug 2 of tube
socket HC (NS) to the solder lugnearest lug
4 of HC (NS).

4 (7(1 C133. Cut both leads of a .005 ufd dise-.

ceramic capacitor to 3/8". Connect this
capacitor from lug 4 of tube socket HC (NS)
tolug 3 of HC (8-2).

e R [

R84, Cut both leads of a 4700 Q (yellow-
violet-red) 1/2 watt resistor to 1/2". Con-
nect this resistor from lug 5 of tube socket
HC (NS) to lug 4 of terminal strip HD (NS).

(9

()6 R85, Cut both leads of a 33 KQ (orange-
orange-orange) 1/2 watt resistor to 3/4".
Connect this resistor from lug 6 of tube
socket HC (NS) to lug 5 of terminal strip
HD (NS).

()5 Connect a 3" red hookup wire from lug
5 of terminal strip HD (8-2) to lug 8 of
switch HJ (S-2).

(X) Connect a 2-1/2" red hookup wire from lug
4 of terminal strip HD (S-3) to lug 11 of
switch HJ (NS).

(7@ Connect a 2-3/8" green hookup wire from lug
2 of terminal strip HD (S8-2) to lug 3 of
switch HJ (S-1).

( /0 Connect a 2-1/4" green hookup wire from
lug 1 of tube socket HC (S-3) to lug 2 of
switch HJ (S-1).

z




e T

T vy

/
BENT BACK

ILLUSTRATIVE
PURPOSES

Pictorial 26

7
\l/
a




@( ? t':’et\

#6 SHEET
METAL SCREW

\\\7

Pictorial 27




Page 76

& ~zornsit]

Detail 27A

0%

Refer to Pictorial 27 for the following steps.

(0
@)

(¥

7

Connect a 2-3/4" red hookup wire from lug
1 of terminal strip HD (S-4) to lug 12 of
switch HJ (S-1).

Cut both leads of RF choke (#45-3) to 3/4",

Connect this choke from lug 7 of tube
socket HE (S-3) to the solder lug nearest
lug 4 of tube socket HC (NS).

e T T
C132, Cut both leads of a .005 pfd disc

ceramic capacitor to 3/8". Connect this
capacitor from lug 2 of tube socket HC
(NS) to the solder lug nearest lug 4 of HC
(S-5).

C159, Cut both leads of a 4.7 puf tubular
ceramic capacitor to 3/8'", Connect this
capacitor between lugs 2 (S-3) and 6 (S-4)
of tube socket HC,

C130, Cut both leads of a ,001 ufd disc
ceramic capacitor to 1-1/2". Connect this
capacitor from lug 5 of tube socket HC (NS)
to lug 7 of switch HJ (S-1). Use sleeving on
the lead to lug 5 of HC.

Connect a 2" yellow hookup wire from lug 2
of trimmer capacitor HA (S-2) to lug 6 of
switch HJ (S-1).

Referring to Detail 27A, place a 7-1/2"
length of green and a 9-5/8" length of red
hookup wire through a 3" length of clear
plastic sleeving,

Place either end of this prepared cable
through grommet HM and connect the red
lead to lug 11 of switch HJ (S-3).

_.--GRN2- 14"

}=--RED 5-172"

Connect the green lead of this cabletolug 4
of tube socket HC (S-3).

(x)’ C123, Locate the 4.6 to 51 ppuf variable

X)

%

capacitor (#26-75) and mount it to the
VFO front panel as shown in Detail 27B,
When mounting this capacitor be sure it
is mounted and positioned as shown in the
detail, Keep the rotor plates fully meshed
to prevent damage.

Again referring to Detail 27B, mount a 2-1ug
(#1 lug ground) miniature terminal strip
on the variable capacitor, Use 6-32 x
3/8'" hardware, Do not overtighten,

Install a 1/4" ID x 1/4" long brass bushing
on the VFO front panel, Use a control lock-
washer and control nut, Position this bush-
ing in the oval hole away from the flanged
edge,

Refer to Detail 27C for the following steps,

( )O/ Locate the phenolic worm drive gear and

(7()

00

start an 8-32 x 1/4'" Allen head setscrew
in the bushing,

Locate the gear tension spring and place it
over the variable capacitor shaft as shown in
Detail 27C, Then hook the spring into the
VFO front panel and the wormdrive gear as
shown,

Rotate the gear as shown and place the
phenolic gear on the capacitor shaft, It
should be positioned on the shaft so that
the end of the capacitor shaft is recessed
about 1/16" in the gear bushing,
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Detail 27B
Refer to Detail 27D for the following steps,

Hold the plates of the variable tuning ca-
pacitor closed, rotate the worm drive gear
270 degrees, and tighten the setscrew,

Q() With the gear held in this position, mark a
line on the gear and the VFO front panel to
indicate the closed position of the variable
capacitor in later steps,

........ Detail 27C  Detail 27D
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Detail 27E

(X) Mount the VFO front panel to the VFO sub-
chassis, using six #6 sheet metal screws
as shown in Detail 27E, Be sure to tighten
these screws securely,

(X Referring to Pictorial 27, connect a length
of bare wire from lug 1 of variable ca-
pacitor HQ (S-1) to lug 2 of phono socket
HP (S-1).

(\() Comnect a length of bare wire from lug
2 of variable capacitor HQ (S-1) to lug 4 of
variable capacitor HF (S-1). Use care in
soldering to avoid shorting the capacitor
plates,

(¥ Connect a length of bare wire from lug
2 of terminal strip HR (NS) to lug 1 of
phono socket HP (S-1).

NOTE: The placement of C121 is critical and
affects VFQ gtability,

ﬁG C121, Cut onelead of the 20 uuftemperature
compensating capacitor (marked N400) to
3/8" and the other lead to 1-1/4".Connect
the sghort lead to lug 2 of coil HG (8-2).

Connect the other lead to lug 1 of terminal

strip HR (NS).

m Connect a length of bare wire from lug 1 of
terminal strip HR (S-2) to solder lug HN
(s-1).

(yf C34. Cut both leads of a ,001 pfd disc
ceramic capacitor to 1", Connect this ca-
pacitor from lug 2 of terminal strip HR
(8-2) to lug 5 of tube socket HC (S-3).

(>) Shake out all wire clippings and inspect
the finished wiring for shorts,

(¥4 Referring to Detail 27F, mount the VFO
cover on the chagsis, Use twelve #6 sheet
metal screws and two sets of 6-32 x 1/4"
hardware,

6-32 NUT

VD 26 SHEET METAL SCREW

Detail 27F

()6 Set the VFO subassembly aside until called
for later,
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Detail 28A

MODE SWITCH PREWIRING
Refer to Detail 28A for the following steps,

()({ Locate the MODE switch (#63-261) and posi-
tion it in front of you as shown,

NOTE: The following steps concern wiring of
the MODE switch, In each step, the direction
will read, for example: Connect a 2" hookup
wire from MS1-R3 to MS3-F1, This would
mean to connect a 2" hookup wire from lug 3
on the rear (R) of the first (1) wafer on the
MODE switch to lug 1 on the front (F) of the
third (3) wafer on the MODE switch (MS).

This designation system will hold true through-
out the rest of the manual whenever a con-
nection is made to the MODE switch,

()6 Connect one end of a length of bare wire
to MS1-F2 (NS). Pass the other end of
this wire through MS1-F4 (NS) to MS1-F5
(8-1). Use sleeving between MS1-F2 and
MS1-F4, Now solder MS1-F4 (S8-2).

(74/ Pass one end of a 2" length of bare wire
through MS1-R4 (NS) to MS1-R5 (S-1).
leave the other end free., Now solder
MS1-R4 (8-2).

(/) Connect a length of bare wire between
MS1-F7 (S-1) and MS1-F9 (NS). Use sleev-
ing«u

({) Connect one end of a 3-1/4" gray hookup
wire to MS1-R8 (8-1)., Leave the other end
free,

()0 Place a length of bare wire through MS1-F8

/ (NS), MS1-F10 (NS), and MS1-F11 (8-1). Use
sleeving between MS1-F8 and MS1-F10,
Now solder MS1-F8(S-1).

() Connect a length of bare wire between
MS1-R9 (NS) and MS1-R10 (S-1),

(V¢ Connect one end of a length of bare wire
to MS2-F3 (NS), Place the other end of this
wire through MS2-F2 (NS) to MS2-F1 (S-1).
Now solder MS2-F2 (S-2).

(7() Connect one end of a 1-1/4" length of
bare wire to MS2-F12 (S-1). Leave the
other end free,

(7() Connect one end of a 2-1/4'" blue hookup
wire to MS3-.F1 (S-1). Leave the other end
free,

(A Place a length of bare wire through MS3-F5
(NS), MS3-F4 (NS), and MS3-F2 (NS). Use
sleeving between MS3-F2 and MS3-F4, Now
solder MS3-F5 (S-1) and MS3-F4 (S-2).

(7() Connect one end of a2-1/4" redhookup wire
to MS3-F2 (S-2). Leave the other end free,

()(fConnect one end of a 1-1/2" length of
bare wire to M53-F3 (S-1). Leave the other
end free,

()&) Connect a length of bare wire between
MS3-F17 (NS) and MS3-F9 (NS). Use sleeving,

(Y) Connect one end of a 1-1/2" length of
bare wire to MS3-F9 (NS), Leave the other
end free,

()() Connect one end of a length of bare wire
to MS3-F8 (8-1). Place the other end of
this wire through MS3-F10 (NS) to MS3-
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Detail 28A

F11 (NS). Use sleeving between MS3-F8
and MS3-F10, Now solder MS3-F10 (8-2).

() Connect one end of a 1" length of bare
wire to MS3-F12 (S-1). Leave the other
end free,

()6 Pass one end of a length of bare wire
through MS4-F1, 2, 3 and 4, Leave 3/4"
of wire extending from MS4-F1, Now solder
MS4.F1, 2, 3 and 4,

(;()/ Connect one end of a 2-1/8" green hoockup
wire to MS4-F5 (S-1), Leave the other end
free,

( | Connect one end of a 2-1/4" bare wire to
MS4-F6 (S-1), Leave the other end free,

(/Y Pass one end of a length of bare wire

* through MS4-F7, 8, 10 and 11, Use sleev-
ing between MS4-F8 and 10, Now solder
MS4-F7, 8 and 11,

(A Connect one end of a 1" yellow hookup
wire to MS4-F12 (S-1). Leave the other end
free,

(X) Pass one end of a length of bare wire
through MS5-F7 (NS), MS5-F8 (NS), to
MS5-F9 (NS). Now solder lugs 7 (S-1) and
8 (5-2).

(/() Connect one end of a 2-1/2" green hookup
! wire to MS5-F9 (S-2). Leave the other end
free,

(}() Connect a length of bare wire between
MS5-F10 (S-1) and MS5-F11 (S-2). Allow
1" of wire to extend beyond MS5-F11,

FINAL WIRING MODE SWITCH

Refer to Pictorial 28 (fold-out from Page 83)
for the following steps,

(Xf R116, Place a control solder lug over the
control bushing of a 1 megohm audio taper
control (#10-122). Form the solder lug so
that it lies against lug 3 of the control,
Now cut off any excess solder lug,

solder lug on the front apron of the chassis
assembly at location AC. Secure the control
with a control flat washer and control nut,
Posgition the solder lug as shown,

((Q) Temporarily mount the control and control

()() Connect the inner conductor of the black
shielded cable with the white band extending
from Breakout #20 of the harness tolugl of
control AC (S-1). Connect the shield of this
cable to lug 3 of AC (NS).

(7/) Connect the inner conductor of the black
shielded cable extending from Breakout #20
of the harness to lug 2 of control AC (S-1).
Connect the shield of this cable to lug 3 of
AC (8-3).

NOTE: In the following step the MODE switch is
mounted, As is evident, space is at a premium
here and it is suggested you carefully position the
components near the switch wafers so as not to
obstruct the mounting, Algo important are the
switch studs which must remain aligned with the
mounting foot, The cable harness at Breakout #30
should be pressed down against the chassis and
the wires which will be under the switch stud
carefully separated so they are accessible, The
harness lacing should now be carefully removed
at this breakout to allow the wiresto spread out
under the switch stud at this point. Use care not
to burn adjacent harness wiring in this area.

S5 zorme ]
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(}4 Referring to Detail 28A, mount the MODE
switch at location AB on the front apron of
the chassis frame assembly, Use a control
lockwasher, control flat washer, and control
nut, Secure therear switch mounting bracket
with 6-32x1/4" hardware, Position the cable
harness to provide access to the remaining

wires comingfrom Breakouts #30, 31, and 32,

(7{5 Connect the white-blue lead extending from
Breakout #30 of the harness to MS1-F2
(S—Z).

()() Connect the free end of the bare wire ex-
~ tending from MS1-R4 to lug 3 of terminal
strip BD (S-4). Use sleeving,

()[ } Connect the white-orange-orange lead ex-
tending from Breakout #30 of the harness
to MS1-R3 (S-1).

(7<) Connect the white-orange lead extending
from Breakout #30 of the harness to MS1-
FG (S-l).

(7() Connect the white-violet lead extending
from Breakout #30 to MS1-F12 (S-1). Use
care when soldering not to burn adjacent
wiring,

(\6 Connect the white-black-black lead extend-
ing from Breakout #30 of the harness to
MS1-F10 (S-3).

()()/Connect the white-yellow lead extending
from Breakout #30 of the harness to MS1-
F9 (8-2),

(4 Connect the white-blue-blue lead extending
from Breakout #30 of the harnessto MS1-R9
(S"z)o

(7(; Connect the free end of the gray wire ex-
tending from MS1-R8 to lug 2 of control
BK (8-2).

()() Connect the white lead extending from
Breakout #32 of the harness to MS2-F3
(S-Z).

0({ Pass a length of bare wire through MS2-
F4 (NS) to MS2-F5 (S-1). Connect the
other end to lug 1 of terminal strip AF
(S-5). Now solder MS2-F4 (S-2).

()6 Connect the white-black lead from Break-
out #32 of the harness to MS2-F6 (S-1).

(7() Connect a length of bare wire from MS2-
F7 (8-1) to lug 1 of control BK (§8-2). Use
sleeving,

() Connect the free end of the bare wire ex-
tending from MS2-F12 to lug 6 of terminal
strip BF (8-2). Use sleeving,

(‘)() Connect the free end of the blue hookup
wire extending from MS3-F1 to lug 4 of
terminal strip BO (5-2).

( \’0 Connect the free end of the red hookup wire
" extending from MS3-F2 to lug 10 of termi-
nal strip BF (S-3).

?C) Connect the free end of the bare wire

extending from MS3-F3 to lug 2 of the
terminal strip attached to crystal socket
BU (NS). Use sleeving,

(7() Connect the inner conductor of the black
shielded cable with the blue band extending
from Breakout #22 of the harness to MS3-F6
{8-1). Connect the shield of this cable to
MS3-F7 (8-2).

W Connect the free end of the bare wire ex-
. tending from MS3-F9 to lug 1 of terminal
strip BQ (NS).

{ X3 Connect the free end of the bare wire ex-
tending from MS3-F12 to lug 9 of tube
socket BP (S-1).

()f Connect the inner conductor of the black
shielded cable extending from Breakout #32
of the harness to MS83-F11 (8-2). Connect
the shield of this cable to MS3-F9 (S-3).

({#} Connect the free end of the bare wire ex-
tending from MS4-F1 to lug 3 of the termi-
nal strip attached to crystal socket BU
(S-4).

( Comnect the free end of the green wire
extending from MS4-F5 to lug 1 of terminal
strip CJ (8-4).

()(3 Connect the free end of the bare wire ex-
tending from MS4-F6 to lug 2 of the termi-
nal strip attachedtocrystal socket BU (S-5).

()/f Connect the free end of the yellow hookup
wire extending from MS4-F12 to lug 2 of
crystal socket BU (S-2).
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() Connect the free end of the green wire ex-
tending from lug 2 of trimmer capacitor
BT to MS4-F10 (S-3).

( )4 Connect the free end of the green wire ex-
tending from lug 2 of trimmer capacitor
BV to MS4-F9 (S-1).

(X)) Connect the bare wire extending from lug 4
of terminal strip CJ to MS5-F12 (S-1).

(X) Connect the bare wire extending from
MS5-F11 to ground lug CH (S-3).

( )6 Locate the crystal filter shield (#206-
~ M166) and install a 5/16" rubber grommet,

M Referring to Detail 28B, prepare an 11"
length of RG174.U sghieldedcable as shown.
Use care in tinning the ends not to melt
the inner insulation,

'l“ -
]

1" I/2"»
I !
2 ‘12“*

ey .1 : 5{ bererry
\f/ Detail 28B

() Place a 1/8" plastic cable clamp over the
shielded cable just prepared,See Detail 28C.

(Y Mount the plastic clamp on the filter shield,
Use 6-32 x 3/8" hardware,

(\/) Mount the crystal filter shield onthe bottom
side of the chassis top plate as shown in
Pictorial 28, Use 6-32x1/4'" hardware, Use
care in mounting to prevent shorting of the
MODE switch lugs,

(\() Pass the free end of the green hookup
wire extending from MS5-F9 through the
rubber grommet and connect it to lug 2 of
terminal strip BZ (S-3).

({) At the end of the prepared shielded cable
with the sghort ground lead, connect the
ground lead to lug 2 of phono socket AR
(S-1). Connect the inner conductor tolug1 of
AR (S-1). Connect the inner conductor at
the other end of this cable, to lug 2 of tube
socket BP (8-4). Connect the shield to lug1
of terminal strip BQ (S-4).

(') RFC11, Cut both leads of a 1,1 mh choke
(#45-4) to 3/4". Connect this chokefrom lug
2 of control BR (S-2) to lug 4 of terminal
strip BZ (NS),

¥A) C7. Cut both leads of a 50 ufd tubular
electrolytic capacitor to 1'. Connect the
positive (+) lead of this capacitor to lug 8
of tube socket BP (S-2). Use sleeving,

(./J Connect the other lead of this capacitor
to lug 4 of terminal strip BZ (S-4). Use
sleeving,

BAND SWITCH PREWIRING
Refer to Detail 29A for the following steps.

()6 Locate the BAND switch (#63-264) and po-
gition it as shown in Detail 29A,

NOTE: The following steps concern the wiring
of the BAND switch, In each step, the directions
will read, for example: Connect one end of a 2"
hookup wire from BS1-F2 to BS5-R2, This
would mean to connect one end of a 2' hookup
wire from lug 2 on the front of the first (1)
wafer of the BAND switch (BS) to lug 2 on the
rear (R) of the fifth (5) wafer on the BAND
switch (BS). This designation system will hold
true throughout the rest of the manual whenever
a connection is made to the BAND switch,

()() Connect one end of a 2-1/2" length of
bare wire to BS1-F3 (S-1), Leave the other
end free,

(?() Connect one end of a 2-3/4" length of
bare wire to BS1-F4 (S-1). Leave the other
end free,

(A) Connect one end of a 2-1/2" length of
bare wire to BS1-F5 (S-1). Leave the other
end free,

({) Connect one end of a 2" length of bare
wire to BS1-F6 (S-1). Leave the other end
free,

()() Connect one end of a 1-1/4" length of
bare wire to BS1-F7 (S-1). Leave the other
end free,

()() Connect one end of a 1" length of bare
wire to BS1-F8 (S-1). Leave the other end
free,

-_—
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Detail 28A

(f{ Connect one end of a 3/4" length of bare
wire to BS1-F9 (S-1). Leave the other
end free, )

(f) Connect one end of a 4" green hookup wire
to BS1-F10 (S-1), Leave the other end free.

(;()/ Connect one end of a 2-3/4" blue hookup
wire to BS2-F10 (8-1). Leave the other end
free,

("N C29, Cut each lead of a 22 puf resin

~ dipped mica capacitor to 1/2", Connect one

lead of this capacitor to BS2-F11 (8-1).
Leave the other end free,

(\() Connect a 3-1/2" blue hookup wire to BS3-
F11 (S-1). Leave the other end free,

()0 Connect one end of a length of bare wire
to BS4-R7 (S-1), Pass the free end through
BS4-R8 (NS) to BS4-R9 (S-1).

(){Y Connect one end of a 2’ blue hookup wire to
BS4-R10 (S-1). Leave the other end free,

({) C60. Cut one lead of a 1000 puf (brown-
' black-red) mica molded capacitor to 1-1/4",
Place the uncut lead throughthe rivet holes
for BS6-R2 and BS5-F2 respectively. Con-
nect this lead to BS5-F4 (NS). Leave the
other lead free. Use sleeving between BS5-

F2 and BS5-F4.

R36, Cut both leads of a 6800  (blue-gray-
red) 1/2 watt resistor to_1",Connect this
resistor betweed BS5-R10
(NS). Use sleeving on both leads, Position
to clear the switch rotor,

" (¥ Connect one end of a length of bare wire

to BS5-R7 (NS). Place the free end of
this wire through BS5-R8 (NS) to BS5-R9
{8-1), Now solder BS5-R8 (8-2).

(Y) Connect a 2-1/2'" blue hookup wire to
BS5-R10 (NS). Leave the other end free,

(]() Connect a 2-1/4" length of bare wire
from BS5-R10 (NS) to BS8-R3 (S-1). Use
sleeving,

NOTE: Crimp all leads that remain unsoldered
to prevent them from coming loose asthe switch
is moved.

Set the BAND switch aside temporarily,
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PARTS MOUNTING
FINAL AMPLIFIER PARTITION PLATE
Refer to Detail 29B. for the following steps,

(Y) Locate the final amplifier partition plate
(#206-M167) and position it as shown,

Mount #6 large solder lugs at locations
ER, ET, and EX, Use 6-32 x 1/4" hard-
ware, Position the solder lugs as shown,

( )() C58, Mount the 9 ppuf variable capacitor
(#26-23) at location ES, Use anylon shoulder
bushing (#75-18) on the capacitor bushing,
a flat nylon washer (#253-49), 3/16" solder
lug, and the nut supplied with the capacitor
on the inside of the partition plate as shown
in Detail 29B,

BAND SWITCH SUBASSEMBLY
Refer to Pictorial 29 for the following steps,

(‘2() Locate the driver partition plate (#206-
M168),

(X) Locate the tube pin shield (#205-M87) and
mount it on the driver partition plate as
shown, Use 3-48 x 1/4'" hardware,

(Y) Position the BAND switch ags shown in
Pictorial 29, Make sure the switch is in
its fully counterclockwise position, as view-
ed from the front, Note that all rotor key

(K

()

mark openings are in the same position
with respect to the shaft,

Remove the nuts and lockwashers securing
the rear of the BAND switch, Setthem aside
as they will be used later,

Remove the two long end spacers, BS6, the
two short spacers, BS5, and the next two
medium spacers, Use care 80 as nottoturn
the rotor portion of BS5 and BS6,

Place the driver partitionplate (#206-M168)
on the BAND switch studs, Position it as
shown in Pictorial 29, Replace the two
medium spacers, BS5, the two short spac-
ers, BS6, and the two long spacers, Be sure
to position the switch wafers and rotors as
shown,

Position the final amplifier partition plate
(#206-M167) on the switch studs as shown,
Secure with the lockwashers and nuts re-
moved previously,

Locate the unassembled wafer for the
BAND switch, Position the wafer as shown
in Detail 30A. Rotate the rotor of the
wafer until the key mark opening is posi-
tioned as shown, Note that this opening is
positioned opposite those of all the other
rotors, Now remove the nuts and lock-
washers securing the gpacers and mount
the wafer, Secure it with the lockwashers
and nuts removed previously, mounting a
#6 small solder lug at EZ as shown,
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()() Connect one end of a 4-3/4" length of #16

bare wire to BS7-F9 (NS). Leave the other
-3/4 end free, Place a 4" length of sleeving
on this wire,

KEY MARK
OPENING

Q() Connect one end of a 4-3/4" length of #16
bare wire to BS7-R10 (S-1).Leave the other
end free, Place a 4" length of sleeving on
this wire,

Refer to Detail 30B for the following steps,

II A6 SMALL
@SOLDER LUG (’f) Locate the ceramic standoff insulators
T ' and remove the screw and flat washer from
#6 LOCKWASHER the top of each insulator, Discard the screws
NUT but save the flat washers as they will be
reused,

(p Place the flat washers removed in the pre-
ceding step on the mounting studs of the
. final amplifier tank coil (#40-366). Screw
Detail 30A a ceramic standoff insulator on each mount-
ing stud of the coil as shown in Detail 30B.
WIRING-FINAL AMPLIFIER PARTITION PLATE

(YY) Mount the final amplifier coil and the

Refer to Detail 30A for the following steps, ceramic standoff insulators on the final

, amplifier partition plate at EU and EV,

()(} Connect one end of a length of bare wire using the hardware supplied with the insu-

to BS7-F11 (S-1). Pass the free end of lators and #6 lockwashers, Place a small

this wire through BS7-F1 (NS) to BST7- #6 solder lug under the head of the screw

F2 (NS). Use sleeving between BS7-F11 and at EU as shown. Be sure to position the
BS7-F1, Now solder BS7-F1 (S-2). coil as shown in Detail 30B.

FINAL AMPLIFIER TANK COIL
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Page 86

o FIELATHIEIT

_ FINAL AMPLIFIER COIL

Iy

V

Detail 30C

Refer to Detail 30C for the following steps,

(\/\) Connect a length of #16 bare wire from
lug 1 of variable capacitor ES (NS) to lug 2
of the final amplifier coil (S-1),

(1() Connect a length of #16 bare wire from
lug 6 of the coil (S-1) to BS7-R4 (S8-1).

()0 Connect a length of #16 bare wire from
lug 5 of the coil (5-1) to BS7-R5 (S-1).

{ )<) Connect a length of #16 bare wire from
lug 4 of the coil (S-1) to BS7-R6 (S-1).

(X) Connect a length of #16 bare wire from -

lug 3 of the coil (S-1) to BST-R7 (S-1).

()() Connect a length of #16 bare wire from lug
TR of the coil (S-1) to BS7-R3 (S-1).

Refer to Pictorial 30 for the following steps.

(> €155, Cut both leads of a 240 uuf (red-
yellow-brown) molded mica capacitor to
1/2". Connect this capacitor from BS7-F2

(8-2) to solder lug EX (8-1) as shown in

Pictorial 30,

#206-MI67

)

Pictorial 30
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(-[) C154, Cut both leads of a 68 puf molded
mica capacitor to 3/8". Connect this ca-
pacitor from BS7-F8 (S-1) to solder lugET
(S"l)-

C156, Cut both leads of a 223 puf molded
mica capacitor to 1/2". Connect this ca-
pacitor from BS7-F9 (S-2) to solder lugER
(S"l)-

FINAL WIRING OF THE BAND SWITCH

Refer to Pictorial 31 (fold-out from Page 89)
for the following steps,

(X) Position the chassisframe assembly on your
work area as shown in Pictorials 29and 31,

(Y) Route the heavy blue wire extending through
grommet EB as shown and place the free
end of this wire through grommet FM, It
will be connected later,

{ Place a thin control lockwasher on the
mounting bushing of the BAND switch as-
sembly and then insert it through location
DB on the front apron of the chassis frame
assembly and at the same time pass the
#16 bare wire from BS7-F9 through grom-
met DYB and the wire from BS7-R10through
grommet DYA. Now fit the driver and final
amplifier partition plates in position, as
shown, Be sure that the tube pin shield
on the driver partition plate fits into the
center post of tube socket DS and does not
touch lugs 2, 3, and 8 of DS. Be sure
no wires or other components are between
the chassis and shields,

(Y) Temporarily secure the BAND switch witha
control flat washer and control nut,

%{ Secure the partitions with 6-32 x 3/8"
hardware, Be sure driver capacitor rotates
freely and rotor plates do not touch the
shield plate, (Check for clearance between
capacitor and band switch lugs.)

(A~ Solder the tube pin shield to the center
~ post of tube socket DS,

NOTE: The following connections are made to
crystal sockets A through F under DJ.

(Y) Connect the free end of the bare wire
extending from BS1-F9 to lug 1 of crystal
socket D (S-1).

(YY) Connect the free end of the bare wire ex-
tending from BS1-F8 to lug 1 of crystal
socket E (S-1).

Connect the free end of the bare wire ex-
+ tending from BSI1-FT7 to lug 1 of crystal
socket F (8-1).

(\[5 Connect the free end of the bare wire ex-
tending from BS1-F6 to lug 1 of crystal
socket C (S-1). Use sleeving,

(#) Connect the free end of the bare wire ex-
tending from BS1-F5 to lug 1 of crystal
socket B (S-1). Use sleeving.

(}) Connect the free end of the bare wire
extending from BS1-F4 to lug 1 of crystal
socket A (S-1). Use sleeving,

(,{5 Connect the free end of the bare wire ex-
tending from BS1-F3 to lug 2 of crystal
socket B (S-3). Use sleeving,

( 4Connect the free end of the green hookup
wire extending from BS1-F10 to lug 2 of
tube socket DM (8-3).

NOTE: The holes through which the wires from
the coil enclosure on top of the chassis are
extending are numbered 1 through 29 for refer-
ence, Pictorial 31 has been distortedfor clarity,

(x?’ Connect the free end of the brown hookup
wire extending from hole 1 to lug 4 of
terminal strip EP (NS). :

()Q Connect the free end of the violet hookup
wire extending through hole 7 to BS2-F9
(S'l)c

(?() Connect the free end of the black hookup wire
extending from hole 8 to BS2-F8 (S-1).

| Connect the free end of the white hookup wire
extending from hole 9 to BS2-F7 (8-1).

()() Connect the free end of the red hookup wire
extending from hole 3 to lug 4 of terminal
strip DL (NS).

{ X{ Connect the free end of the blue hookup wire
extending from BS2-F10 to lug 5 of terminal
strip EP (8-3),

() Connect the free end of the yellow hookup
wire extending from hole 2 to BS2-R7
(S"l)o

M Connect the free end of the green hookup
wire extending fromhole 10to BS2-F6 (S-1).
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()() Connect the free end of the orange hookup
wire extending from hole 4 to BS2-F5 (S-1).

()6 Connect the free end of the blue hookup wire
extending through hole 5 to BS2-F4 (S-1).

()()V Connect the free lead of the 22 puuf
resin dipped mica capacitor extending from
BS2-F11 to the solder lug nearest hole 6
(S"l)o

()() Connect the free end of the gray hookup
wire extending through hole 8 to lug 1
of terminal strip DO (NS).

(¥} Connect a 3-1/2" gray hookup wire from
BS2-R6 (S-1) to lug 1 of terminal strip DO
(8'3)0

(?4 Connect a 2-1/4" brown hookup wire from
lug 4 of terminal strip EP (S-3) to BS2-R5
(S'l)o

({f R28, Connect a2700  (red-violet-red) 2 watt
resistor from BS2-F3 (S-1) to lug 4 of ter-
minal strip DL (S-5).

()({ Connect the free end of the green hookup
wire extending through rubber grommet AE
in the chassis frame to lug 1 of terminal
strip DL (S-2).

(K) Conrect the free end of the violet hookup
wire extending from hole 15 to BS3-F9
(S'l)c

(ﬁ Connect the free end of the black hookup
wire extending from hole 11 to BS3-F8
(S"l)o

(y) Connect the free end of the white hookup
wire extending from hole 12 to BS3-F7
(S"l)c

(‘6 Connect the free end of the red hookup wire
extending from hole 16 to lug 5 of terminal
strip DL (S-3).

(){f Connect the free end of the blue hookup wire
extending from BS3-F11 to lug1 of terminal
strip EP (8-2).

()Q Connect the free end of the green hookup
wire extending from hole 13 to BS3-F6
(S"'l)o

(Yf Connect the free end of the orange hookup
wire extending from hole 17 to BS3-F5
(S'l)o

()d Connect the free end of the blue hookup
wire extending from hole 14 to BS3-F4
(8-1).

(Xf Connect the free end of the red hookup
wire extending from hole 18 to lug 1 of
terminal strip DR (NS),

(xf Connect the free end of the blue hookup
wire extending from BS4-R10 to lug 1 of
terminal strip DR (S-5).

()f) Connect the free end of the white hookup
wire extending from hole 23 to BS4-RS8
(8-3).

%) Connect the free end of the blue hookup
wire extending from lug 2 of variable
capacitor EQ to BS4-F5 (S-1). Be sure
this lug does not touch the capacitor frame
or switch lug,

(¥) Connect the free end of the yellow hookup
wire extending from hole 19 to BS4-R6
(S-l)o

(») Connect the free end of the orange hookup
wire extending from hole 20 to BS4-R5 (S-1).

(X') Connect the free end of the blue hookup
"~ wire extending from lug 1 of variable ca-
pacitor EQ to BS4-F4 (NS).

()_{f Connect the free end of the green hookup
wire extending from hole 21 to BS4-R4
(S'l)-

Connect the free end of the viclet hookup
wire extending fromhole 22 to BS4-R3 (S-1),

Connect the free end of the blue hookup
wire extending from lug 5 of tube socket
DQ to B84-F4 (8-2).

Q{) Connect the free end of the white-red
harness wire extending through rubber
grommet FT to lug 4 of terminal strip
DR (8-3).

(Xf Connect the free end of the white-green
harness wire extending through grommet
FT to lug 2 of terminal strip DR (S-3).
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( >() Connect the free end of the white-brown
harness wire extending through rubber

O(grommet FT to lug 4 of tube socket DQ (S-2).
)

Connect the free end of the red hookup wire
extending from hole 24 to BS5-R10 (S-4).
Use care in making this connection not to
damage the switch or other components.
Dress this lead against the chassis.

()Q/ Connect the free end of the blue hookupwire
extending from BS5~R10tolug 4 of terminal
strip DT (NS). Dress this lead flat against
the chassis.,

(}6 Connect the free end of the white hookup wire
extending from hole 29 to BS5-R7 (S-2).

(\/ Connect the free end of the yellow hookup
wire extending from hole 25 to BS5-R6
(S-l)o

(gs Connect the free end of the orange hookup
wire extending from hole 26 to BS5-R5
(S—l)o

(4) Connect the free end of the blue hookup
wire from lug 4 of variable capacitor EQ
to BS5-F5 (S-1).

V{) Connect the free end of the green hookup
wire extending from hole 27 to BS5-R4
(S_l)o

<) Connect the free end of the blue hookup wire-

from lug 3 of variable capacitor EQ to
BS5-F4 (NS).

(7y) Connect the free end of the violet hookup
wire extending from hole 28 to BS5-R3
(S_l)- )

(g Connect the free end of the blue hookup
wire extending from lug 6 of tube socket
DS to BS5-F4 (S-4).

(X) Connect the free end of the white-red wire
~  extending through grommet FR to lug 1 of
terminal strip DT (S-4).

(X Connect the free lead of the 1000 puf mica
" molded capacitor from BS5-F4 to the bare
wire connected between lugb of tube socket

DV and lug 5 of tube socket DW (S-1).

()Q) C57, Cut both leads of a 2000 ppuf (red-
black-red) molded mica capacitorto 1/2".
Connect one lead of this capacitor to BS6-R4
(S-1). Solder the other lead of this ca-
pacitor to solder lug EZ as shown (S-1),

Q{{ Connect the free end of the heavy black
wire extending through grommet FP to lug
7 of tube socket DW (8-4).

(X)/Connect the free end of the white-green
harness wire extending through grommet
AL to lug 5 of terminal strip DU (S-3).

(29 Connect the free end of the white-brown
harness wire extendingthrough grommet AN
to lug 1 of terminal strip DU (S-3).

()() Connect the free end of the blue hookup
wire extending through grommet AM to lug
2 of terminal strip DU (S-3).

(\K) Referring to Detail 31A, prepare an 8-1/2"
length of RG~174-U shielded cable. Use care
in tinning the leads. Position as shown. At
one end of the prepared cable connect the
inner conductor tothe solder lug on variable
capacitor ES (8-1). Connect the ground lead
to the solder lug at EU (8-1). This lead must
be routed exactly as shown.

7-172"

lt—— 17~

g
4
wxf

g Detail 31A

()Q At the other end of this cable, connect the
inner conductor to lug 4 (S-3) and the shield
to lug 2 (8-2) of terminal strip DT .Route
as shown,

(¥J Connect the #16 bare wire extending through
grommet DX to lug 1 of variable capacitor
ES (8-2).

(X) Connect a length of #16 bare wire from lug
4 of terminal strip DC (8-2) to lug 7F of
the final amplifier coil (NS).

() Connect a length of #16 bare wire from lig
TF of final amplifier coil (S-2) to lug 1
of capacitor DD (S-2).

(¥) Connect the white-red-red wire extending
through grommet FM to lug 1 of terminal
strip DC (S-3).
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Pictorial 32

Refer to Pictorial 32 for the following steps. (xf ’Connect the free end of the #16 bare wire
] extending from DYB to lug 2 of the loading
()ST Locate the final amplifier rear plate (#206- capacitor (S-1).

M164). ( )() Position the final amplifier rear plate on the

: final amplifier enclosure,
('\é Mount a 6-32 spade bolt on the bottom of

the rear plate as shown, Use 6-32 x 1/4" ﬂ C78t.hM0u2:‘ thf tz-setctiﬂ;)n }oad?xg c:lxlzacitc?r
hardware, Set this plate aside temporarily, on thé rear plate at the location shown in
P P v Pictorial 32, Use three 6-32 x 1/4" screws

and #6 lockwashers,
( 1{) C78, Locate the 2-section loading capacitor

(#26-80) and while holding the shaft through (p Secure the two sides of the rear plate
its mounting hole, connect the free end of with six #6 sheet metal screws and use
the #16 bare wire extending from DYA to a #6 lockwasher and 6-32 nut on the
lug 1 of the loading capacitor (S-1), spade bolt under the chassis.
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()@ Mount 1/4" ID x 1/4" long brass bushing
on the final amplifier enclosure as shown
in Pictorial 32, Use a control lockwasher
and control nut,

MOUNTING VFO SUBASSEMBLY
Refer to Pictorial 33 for the following steps,

(X Referring to Detail 33A prepare a 5-1/2"
length of RG58A/U coaxial cable and install
a phono plug on one end, Check the cable
for a short circuit before proceeding.

(x’» Plug the end of the prepared coaxial cable
with the phono plug on it into the phono
gsocket located on the VFO chassis,

(é)/ Position the VFO subassembly on the top
plate as shown,

( &/ vPlace the free end of the coaxial cable
through grommet DP, and the free end of
the 2-conductor cable through grommet GB.

(1N Secure the VFO subassembly in place with
8-32 x 3/8™ screws and #6 lockwashers in

Push the shield back as far as it wili go

Remove " of outer insulation. it may be
and strip off 3/4” ot insulation from the

nocessary to siit the insulation lengthwise

6-32X3/8"
3 SCREW .

“6 LOCKWASHER
6-32 NUT

Pictorial 33

each tapped spacer and three sets of 6-32
x 3/8" hardware on the VFO mounting
bracket as shown,

Dress shisld wp on base of connsctor and
solder, Then trim Inner conductor from

Placs phono connector on cable {irmly

to remove. Take care not to cut shiald inner conductor and tin inner -l .

wires.

conductor
(shield).

Taking care not
to cut outer layer

of very thin wires
{shield) remove
outer {nsulation.

and It'a

and earefally pick out inner conductor

agalnst inner insulation, Solder Inner

Push wire strands \}
aside to make
opening in shielding,

*3/40

4

- 512" :’-’

~
g {3{}

Detail 33A
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FRONT PANEL PARTS MOUNTING
Refer to Pictorial 34 for the following steps.,

(74 Locate the front panel and lightly sand any
paint from the rear to provide good elec-
trical contact between it and the chassis
base, meter bracket, dial bracket, and
cabinet holes.

(){S Place the front panel face down on a soft
cloth to protect the face,

(¥) Refer to Detail 34A and mount the pointer
assembly (#463-26) in the small hole above
JT . Use the hardware supplied with a 1/8"
spacer as shown, DPosition the pointer
body down,

(2{57 Mount 1/4" ID x 3/8" long brass bushings
at locations JM, JR, JT, and JX, Place a
control lockwasher on each bushing and
insert it through the front panel from the
back, Secure the bushing on the front panel
with a control flat washer and control nut,

()() Locate a 1 megohm control (#10-32), Place
a control solder lug on the control bushing
and form it so that it touches lug 3 of the
control, Cut off the excess solder lug, In
each of the following steps when a pre-
formed solder lug is called for, it should be
formed as described above,

()() R110, Mount the 1 megohm control (#10-32)
at JB, Use the preformed solder lug and
control nut, Tighten securely, Be sure to
position the solder lug and control lugs as
shown,

(x‘) R109, Mount a 1 megohm control (#10-32)
at location JC. Use a preformed control
solder lug and control nut, Position the
control lugs and solder lug as shown,

(76 R115, Mount a 7.5 megohm control (#10-45)
at location JD. Use a regular control solder
lug and a control nut, Position the control
lugs and solder lug as shown, Do not cut
off the excess solder lug,

(7() R114, Mount a 600 Q control (#10-34) at
location JK, Use apreformed control solder
lug and a control nut, Position the control
lugs and the solder lug as shown,

(¥) R111, Mount a 10 KQ control (#10-31) at
location JN, Use apreformed control solder
lug and a control nut, Position the control
lugs and solder lug as shown,

()()' R112. Mount a 10 KQ control (#10-31) at
location JQ. Use apreformed control solder
lug and a control nut, Position the control
lugs and solder lug as shown,
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Detail 34B

() Mount the METER switch (#63-94) at loca-
tion JJ. Use a control solder lug positioned
opposite lug 8 of the switch, control flat
washer, and control nut, Positionthe switch
lugs as shown in Pictorial 34,

Refer to Detail 34B for the following steps,

((§) Remove the meter from its box (remove the
shorting wire) and secure it to the meter
mounting bracket, Use the hardware sup-
plied with the meter, Do not overtighten as
you may crack the meter cover,

(Y0 With the bottom of the meter down, zero
the meter movement using the zero adjust-
ing screw on the meter face,

(¥) Install the meter escutcheon and the meter
mounting bracket on the front panel, Use
4-40 x 5/16" pan head machine screws and
#4 lockwashers,

{) Mount a pilot lamp socket (#434-44) oneach
side of the meter mounting bracket, Use
6-32 x 1/4" screws, #6 solder lugs, and
6-32 nuts, Bend the lug nearest the front
panel on each socket upward at a 90 degree
angle,

(1{) Install a pilot lamp in each socket,

Refer to Detail 34C (fold-out from Page 90)
for the following steps,

()() Locate the dial mounting plate assembly
(#100-M309F) and position it as shown in
Detail 34C.

8-32 ¥1/4 SCREW
PILOT LAMP SOCKET
¥ soLoer Lue

oy
"5

1

e,

" METER MOUNTING
BRACKET

3
4-40x8516"SCREW @\@

NOTE: Carefully peel the paper off the face of the
dial plate and wash both sides with a mild
detergent, Dry both sides and handle on its
edges to prevent finger smudges or dirt from
accumulating on it,

Mount the dial plate (#464-9F450) and the
lamp shield brackets (#204-M#68) onthedial
mounting plate assembly, Use two 6-32 x
3/8" flat head machine screws, #6 lock-
washers, and 6-32 nuts in the two center
mounting holes, Use regular 6-32 x 3/8"
hardware in the lower holes at the end of
the dial plate, Be sure the dial plate
numbering reads correctly,

(/Q Secure the center of the dial escutcheon
assembly to the front panel with two 4-40
x 1/4" pan head machine screws,

(}(‘) Mount the dial plate support brackets on
/ the front panel, Use 4-40 x 5/16" pan head
machine screws and #4 lockwashers,

(%) Mount the pulley shaft mounting bracket and
1-lug (no ground) regular terminal strip
at the center of the dial plate mounting
assembly. Use 6-32 x 3/8" hardware,.

()ﬂ' Mount a 1/4" ID x 1/4" long brass bushing
on the pulley shaft mounting bracket, Use a
control lockwasher and a control nut,

&6 Secure the dial plate mounting assembly to
the dial plate support brackets mounted on
the front panel, Use 6-32 x 1/4" hardware,
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DETAIL 35A

=" FRONT PANEL
ESCUTCHEON
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e

@ CONTROL NUT
) @ CONTROL. FLAT WASHER

9\ / THIN CONTROL
LOCKWASHER

Pictorial 35

FRONT PANEL-TO-CHASSIS WIRING
Refer to Pictorial 35 for the following steps.

()(5 Remove the control nuts and flat washers
previously mounted on the BAND switch,
MODE switch and AUDIO control,

() Locate the front panel escutcheon (#205-
M287F452) and the front panel assembly,

(7( ) Referring to Pictorial 35, mount the front
panel and front panel escutcheontothe chas-
sis frame, Use control flat washers and
control nuts on the BAND switch, MODE
switch, and the AUDIO control, Do not
tighten yet,

(>/ Mount the KEY jack (#436-13) at location
FB on the chassis frame, Use a thin
control lockwasher on the bushing with a
control flat washer and control nut on the
front panel to secure the jack,

()Z) Mount a 1/4" ID x 9/16" long brass bushing
at location DA on the chassis frame, Insert
the bushing through a control lockwasher and
the chassis frame, Secure the bushing with a
control flat washer and control nut,

( ) Mount the microphone connector atlocation
AA on the chassis frame, Scrape the inside
of hole AA with a knife to remove any
paint so the inner serrated flange of the
microphone connector seats fully in this
hole, Use only the nut supplied with the
connector, Be sure it is firmly seated in
its hole with the connector pins positioned
in the upper portion of the connector insert,
See Detail 35A.

Align the panel with the bottom of the
chassis and secure all front panel nuts,

(/N Locate the flexible shaft coupling and mount
it on the shaft of variable capacitor EQ.
Tighten securely,

(\p Place a 1/4" x 7" phenolic shaft through
bushing DA in the front panel and insert it
into the flexible coupler on variable ca-
pacitor EQ. Secure the shaft with the set-
screw in the coupler,

FINAL WIRING CHASSIS TOP

Refer to Pictorial 36 (fold-out from Page 101)
for the following steps,
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Detail 34B

() Mount the METER switch (#63-94) at loca-
tion JJ. Use a control solder lug positioned
opposite lug 8 of the switch, control flat
washer, and control nut, Positionthe switch
lugs as shown in Pictorial 34,

Refer to Detail 34B for the following steps,

(¢§) Remove the meter from its box (remove the
shorting wire) and secure it to the meter
mounting bracket, Use the hardware sup-
plied with the meter, Do not overtighten as
you may crack the meter cover,

(){0 With the bottom of the meter down, zero
the meter movement using the zero adjust-
ing screw on the meter face,

(¥) Install the meter escutcheon and the meter
mounting bracket on the front panel, Use
4-40 x 5/16" pan head machine screws and
#4 lockwashers,

{) Mount a pilot lamp socket (#434-44) oneach
side of the meter mounting bracket, Use
6-32 x 1/4" screws, #6 solder lugs, and
6-32 nuts, Bend the lug nearest the front
panel on each socket upward at a 90 degree
angle,

(7{) Install a pilot lamp in each socket,

Refer to Detail 34C (fold-out from Page 90)
for the following steps.

()() Locate the dial mounting plate assembly
(#100-M309F) and position it as shown in
Detail 34C.

6-32 x1/4 SCREW
PILOT LAMP SOCKET
*6 SOLDER LUG

@

~~ METER MOUNTING @
BRACKET

5
4-40x5/16"SCREW @\@

NOTE: Carefully peel the paper off the face of the
dial plate and wash both sides with a mild
detergent, Dry both sides and handle on its
edges to prevent finger smudges or dirt from
accumulating on it,

Mount the dial plate (#464-9F450) and the
lamp shield brackets (#204-M68) onthe dial
mounting plate assembly, Use two 6-32 x
3/8" flat head machine screws, #6 lock-
washers, and 6-32 nuts in the two center
mounting holes, Use regular 6-32 x 3/8"
hardware in the lower holes at the end of
the dial plate, Be sure the dial plate
numbering reads correctly,

(AN Secure the center of the dial escutcheon
assembly to the front panel with two 4-40
x 1/4" pan head machine screws,

()C) Mount the dial plate support brackets on
the front panel, Use 4-40 x 5/16" pan head
machine screws and #4 lockwashers,

(¥ Mount the pulley shaft mounting bracket and
1-lug (no ground) regular terminal strip
at the center of the dial plate mounting
assembly. Use 6-32 x 3/8" hardware.

(){f Mount a 1/4" ID x 1/4" long brass bushing
on the pulley shaft mounting bracket, Use a
control lockwasher and a control nut,

(\6 Secure the dial plate mounting assembly to
the dial plate support brackets mounted on
the front panel, Use 6-32 x 1/4'" hardware,
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Pictorial 35

FRONT PANEL-TO-CHASSIS WIRING
Refer to Pictorial 35 for the following steps,

()(5 Remove the control nuts and flat washers
previously mounted on the BAND switch,
MODE switch and AUDIO control,

(y) Locate the front panel escutcheon (#205-
M287F452) and the front panel assembly,

(7( ) Referring to Pictorial 35, mount the front
panel and front panel escutcheon tothe chas-
sis frame, Use control flat washers and
control nuts on the BAND switch, MODE
switch, and the AUDIO control, Do not
tighten yet,

(N Mount the KEY jack (#436-13) at location
FB on the chassis frame, Use a thin
control lockwasher on the bushing with a
control flat washer and control nut on the
front panel to secure the jack,

(1() Mount a 1/4" ID x 9/16" long brass bushing
at location DA on the chassis frame, Insert
the bushing through a control lockwasher and
the chassis frame, Secure the bushing witha
control flat washer and control nut,

( ) Mount the microphone connector atlocation
AA on the chassis frame. Scrape the inside
of hole AA with a knife to remove any
paint so the inner serrated flange of the
microphone connector seats fully in this
hole, Use only the nut supplied with the
connector, Be sure it is firmly seated in
its hole with the connector pins positioned
in the upper portion of the connector insert,
See Detail 35A.

Q<) Align the panel with the bottom of the
chassis and secure all front panel nuts,

( ,\} Locate the flexible shaft coupling and mount
it on the shaft of variable capacitor EQ.
Tighten securely,

(‘p Place a 1/4" x 7" phenolic shaft through
bushing DA in the front panel and insert it
into the flexible coupler on variable ca-
pacitor EQ. Secure the shaft with the set-
screw in the coupler.,

FINAL WIRING CHASSIS TOP

Refer to Pictorial 36 (fold-out from Page 101)
for the following steps,




Page 95

QQ Locate the two pilot lamp sockets (#434-
85) and install a #47 lamp in each socket,
Mount a socket on each pilot lamp bracket,

()() Connect the wire extending from each pilot
lamp socket to lug 1 of terminal strip JY
(NS). Shorten as necessary,

(¥) Connect the free end of the white-brown
harness wire extending through the chassis
fly wheel cutout to lug 1 of terminal strip
JY (NS).

(X) Connect a 7-5/8" brown hookup wire from
lug 1 of terminal strip JY (8-4) to lug 1 of
pilot lamp socket JH (NS).

{ ,Q, Connect a 4-1/4" brown hookup wire from
lug 1 of pilot lamp socket JH (S-2) to lug 1
of pilot lamp socket JE (S-1).

(9 Connect a short length of bare wire from
lug 2 of pilot lamp socket JE (S-1) to
solder lug JF (S-1).

() Connect a short length of bare wire from
lug 2 of pilot lamp socket JH (8-1) to
solder lug JG (S-1).

(Q C106, Cut both leads of a ,005 ufd disc
ceramic capacitor to 1/2'". Connect the
capacitor between lugs 1 (NS) and 2 (NS)
of the meter, See Detail 36A (fold-out from
Page 97),

(?4 Connect a 2-1/4" HV blue hookup wirefrom
lug 2 of the meter (S-2) to lug 6 of switch
JJ (8-1).

QS‘) Connect a 2-1/2" HV blue hookup wire from
~ lug 1 of the meter (S-2) to lug 12 of switch
JJ (S-1).

(% Pass one end of a length of bare wire
through lug 10 (NS) to lug 11 (S-1) of switch
JJ. Now solder lug 10 (S-2). Place a 7/8"
length of sleeving over the other end of this
wire and wrap the free end of the bare wire
around the solder lug on switch JJ (NS), and
connect the end to lug 8 of JJ (S-1). Now
solder the solder lug on JJ (S-2).

({) R64. Cut both leads of a 2.2 megohm
(red-red-green) 1/2 watt resistor to 1/2".,
Connect this resistor from lug 3 of control
JD (S-1) to the solder lug on control JD
(s-1).

(76 Connect a 2-1/4" yellow hookup wire from
lug 3 of control JQ (S-1) to lug 3 of control
JN (N8).Solder the solder lug on control JQ
to lug 1 of JQ (S-1).

NOTE: The following connections are made
using the harness wires extending through
grommet BC in the top plate, Refer to Detail
36A.

( A{ Connect the white harness wire to lug 2 of
control JQ (S-1).

Connect the white-yellow harness wire to
lug 3 of control JN (S-2).

Connect the white-black-blackharness wire
to lug 2 of control JN (8-1), Solder the
solder lug on control JN to lug 1 of JN
(S'l)o

()Q Connect the white-red-red harness wire
to lug 1 of control JK (S-1). Solder the
solder lug on control JK to lug 3 of JK
(S"l)o

{Y) Connect the white-red harness wire to lug
5 of switch JJ (S-1).

(?S{Connect the white-green harness wire to
“ lug T of switch JJ (S-1).

( X) Connect the white-orange harness wire to
lug 9 of switch JJ (S-1).

(x) Connect the white-gray harness wire to lug
1 of switch JJ (8-1).

{ "Connect the white-brown-brown harness
wire to lug 2 of switch JJ (S-1).

(\(Y Connect the white-blue-blue harness wire
to lug 3 of switch JJ (S-1).

(}6 Connect the inner conductor of the black
shielded cable with green band to lug 2 of
control JC (S8-1). Connect the shield tolug 3
of JC (NS).

(34 Connect the inner conductor of the black
shielded cable with blue band to lug 1 of
control JC (8-1), Connect the shield tolug3
of JC (S-3).

Connect a 2-5/8" HV blue hookup wire from
lug 4 of switch JJ (S-1) to lug 2 of control
JK (8-1).
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) Solder the solder lug on control JB to lug
3 of JB (8-1).

NOTE: The following three steps are made using
the harness wires extending from grommet
BB. Refer to Detail 36A,

) Connect the short white-greenharness wire
to lug 2 of control JB (8-1).

(79 Connect the white-brown-brown harness
wire to lug 1 of control JB (S-1).

()() Connect the long white-green-green harness
wire to lug 2 of control JD (S-1).

(X) Referring to Detail 36B, mount the 5-pole
telephone type relay (#69-6) at location K.,
Use the thin flat steel washer (#253-25)
and a 6-32 nut,
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Refer to Detail 36C for the following steps.

NOTE: The following connections are made to
relay K. The harness wires refer to those
extending from grommet BB.

()() Place a 1/2" length of sleeving over each
harness wire except the white-violet wires,
This sleeving will later be slipped over the
relay lugs to prevent shorting,

(\/f Connect one end of a 2-1/4" length of
bare wire to lug 2 of K (S-1). Place a 1/2"
length of sleeving over the wire and the relay
lug, Connect the other end of this wire to
solder lug JZ (NS).

(70 Connect both white-violet wires to lug 3
of K (8-2).

(?Q Connect the white-orange-yellow harness
wire to lug 4 of K (S-1). Slip the sleeving
over the relay lug,

(7(5 Connect one end of a 2-1/2" length of
bare wire to lug 5 of K (S-1), Place a 1/2"
length of sleeving on this wire and slip it
over the relay lug. Connect the other end
of this wire to solder lug JZ (NS).

(\(5 Connect the white-black-black harness wire
to lug 6 of K(S-1), Slip the sleeving over the
relay lug,

(/() Connect the white harness wire to lug 7 of
K (8-1). Slip the sleeving over the relaylug,
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()/Connect one end of a 2-1/2" length of
bare wire to lug 8 of K (S-1). Place a
length of sleeving over the bare wire and
relay lug, Connect the other end of this
wire to solder lug JZ (S-3).

( vConnect the white-black-greenharness wire
7 to lug 9 of K (S-1). Slip the sleeving over
the relay lug,

(W) Connect the white-gray harness wire to lug
10 of K (S-1). Slip the sleeving over the
relay lug,

(5{ Connect the white-blue harness wire to
lug 11 of K (S-1). Slip the sleeving over
the relay lug,

'()(f Connect the white-yellow harness wire to
lug 12 of K (S8-1). Slip the sleeving over
the relay lug,

Qﬁ)/ Connect the white-brown harness wire to
lug 13 of K (S-1). Slip the sleeving over
the relay lug,

(}() Connect either of the two remaining white-
red harness wires to lug 14 of K (S-1).

(£) Connect the other white-red harness wire
to lug 15 of K (8-1).

NOTE: Where the following shafts are placed
through bushings, it is recommended that a
small amount of vaseline or petroleum jelly be
used as a lubricant on the shafts to reduce
friction, These lubricants or a thinner oil,
used sparingly, may also be used on the worm
and worm drive gears,

Refer to Detail 36D for the following steps.
() Place a 1/4" OD x 6-11/16" tuning shaft

through the brass bushing at JT in thefront
panel,

(K) Start two 6-32 x 1/2" round head machine
screws in the flywheel, Place the flywheel

over the tuning shaft extending through JT. .

Do not tighten yet,

()<) Start an 8-32 x 1/8' Allen setscrew in the
coarse wormgear (#451-29).Place this gear
on the tuning shaft, extending from bushing
JT . Do not tighten yet,

()0 Start an 8-32 x 1/8" Allen setscrew in
v a shaft collar, Place this collar on the
tuning shaft, Do not tighten,

()Q Start an 8-32 x 1/8" Allen setscrew in the
remaining fine worm gear and place it on

the tuning shaft, Do not tighten,

(?Q Start an 8-32 x 1/8" Allen setscrew in a
{ g¢ollar and place it on the end of the tuning
shaft extending through JT. Do not tighten,
Do not slide beyond the phenolic gear,

96) Place the free end of the tuning shaft

extending from bushing JT through the
bushing on the flange of the VFO mounting
bracket,

(70 Locate the large metal knob and secure the
! vernier dial plate to the back of the knob
with 6-32 x 3/8" flat head machine screws,

) Start two 8-32 x 1/4" Allen setscrews into
the knob,

(.é) Place the 13/32" spacer over the mounting

7 stud and screw the stud into the front of the

large knob, Lubricate this spacer witha
drop of light oil,

(ﬁ) Start an 8-32 x 1/8" Allen setscrew in one
of the small knobs and mount it on the
spacer mounted in the previous step, Se-
cure the small knob with the setscrew,

(?4) Mount the dial back plate on the front panel
with 6-32 x 3/16" flat head machine screws,
Position as shown,

()O Place the large knob on the front panel

" side of the tuning shaft until the shaft
bottoms in the knob, Secure the knob with
the setscrews,

(/() Holding the large knob against bushing JT,
push the flywheel flush with the rear of
bushing JT and secure it to the shaft with
the 6-32 setscrews, The knob should turn
freely with no excess horizontal motion,
I the knob does not rotate parallel with
the front panel, it may be gently tapped on
any high spot using a non-metallic object
to protect the knob finish,

[ 1]
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Detail 36E

@ Referring to Detail 36E, turn the VFO
worm drive gear on the VFO tuning ca-
pacitor shaft clockwise 270 degrees until
the pencil marks made previously line up;
then mesh the worm drive gear with the
worm gear on the tuning shaft, When the
worm drive gear is meshed, the pencil
marks should line up and there should be
a small amount of play between the phen-
olic worm drive gear and the worm gear,
The proper spacing between the two gears
is made by adjusting the position of the
bushing in the rear of the VFO mounting
bracket, Tighten the VFO worm gear set-
screw temporarily.

NOTE: When the pencil marks are lined up,
this represents the full counterclockwise posi-
tion of the VFO worm drive gear and the fully
clockwise position of the VFO tuning knob,
Movement of the VFO worm drive gear is
ALWAYS clockwise from its present position
and never exceeds 180 degrees,

(,<) Turn the large knob several times and ad-
just this gear and bushing until free rota-
tion is obtained, Return to the pencil
marked position when completed,

(p Temporarily tighten the rear collar against
the rear bushing,
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Detail 36F

Refer to Details 36E and 36F for the following
steps.

?(J Start an 8-32 x 1/8" Allen setscrew in two
collars, the shaft stop, and in the steel
pulley worm drive gear (#451-31).

()(D Locate the remaining 1/4" OD x 6-11/16"

long metal shaft, install a collar flush
with one end of the shaft and tighten the
setscrew, Place the other end of the shaft
through bushing DK on the top plate from
under the chassis,

( ) Lubricating each part, place a spacer (#253-
53) over the 6-11/16" shaft, followed by the

idler_stop, another spacer, the shaft stop,

ydmiwmﬂmwﬂ%ﬁgr Keep
this gear above the center of the tuning
shaft, Push the shaft on through the bushing
in the top plate until it fits into the bushing
located on the pulley shaft mounting brack-
et, (These bushings must be aligned so this
shaft turns freely,) Now place a collar over
the top end of this shaft, Do not tighten,
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While holding the bottom collar against the
bottom bushing, push the shaft stop down
against the spacers and idler stop, andthen
tighten the setscrew to secure it in place.
Rotate the shaft stop fully clockwise as view-
ed from the top. This limits vertical shaft
motion. Check to be sure this shaft turns
freely and stops are contacted at each end
of rotation. Lubricate the shaft at the point
shown in Detail 36F.

Before performing the following step, be
sure the VFO drive gear is lined up at the
pencil mark,

Move the pulley worm drive gear down
until it is above the center of the shaft
extending through bushing JT in the front
panel, Tighten the setscrew temporarily,

Loosely mesh the pulley worm gear with the
pulley worm drive gear (3 teeth). Now se-
cure the worm gear using the setscrew, It
is normal to have backlash between these
two gears, The pulley worm drive gear
must be maintained above the center of the
tuning shaft,

Place the short end of the pointer loading
spring through the dial drum hole and
mount the dial drum and spring on the
previously installed shaft as shown, Posi-
tion the drum flush with the top of the
shaft, Start an 8-32 x 1/4" Allen setscrew
in the dial drum bushing but do not tighten,

Referring to Detail 36F, holding the dial
drum flush with the end of its shaft, push
the collar up tolightly contactthe springand
tighten the collar setscrew, Rotate the dial
drum three turns in a clockwise direction
and tighten the dial drum setscrew, Place

DIAL CORD SPRING

OVER HAND KNOT

Detail 36G
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the other end of the pointer loading spring
around the 6-32 screw on the rear of the
dial plate (form as shown) and secure with
a 6-32 nut,

Install the dial cord on the dial mounting
plate assembly as shown in Detail 36G.

Locate the dial pointer (#463-25) and place
it on the dial mounting plate assembly as
shown, Place the dial cord between the fin-
gers of the pointer and gently squeeze the
center finger up, Rotate the tuning shaft and
adjust the position of the dial pointer to be
sure that the same amount of pointer travel
is evident on each side of center onthe dial
face. Now securely fasten the pointer by
raising the center dial pointer finger, Be
careful not to cut the dial cord,

Referring again to Pictorial 36, place the
1/4" x 15-1/8" extension shaft through
bushing JM in the front panel, Start 8-32
x 1/8" Allen setscrews in two collars, Slip
one of the collars over the end of the shaft,

Start an 8-32 x 1/8'" Allen setscrew ineach
of the right angle drive gears,

(24 Referring to Detail 36H, mount one of these
gears with its bushing flush with the end of
the shaft of the loading capacitor extending
through the side of the final amplifier
Tighten the setscrew se-

compartment.
curely.

RIGHT ANGLE
DRIVE GEAR
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{X) Place the other right angle gear onthe shaft
installed previously at JM.Then place the
other prepared collar on the shaft,

()K) Place the end of the shaft in the bushing
mounted on the flange of the final amplifier
compartment until ‘it is recessed 1/16"
from the rear of the bushing. Place the
collar against the bushing and tighten the
setscrew securely,

(&) Move the right angle gear on the control
shaft until it meshes with the gear on the
loading capacitor, then tighten the set-
screw securely. Adjust these gears to
turn freely,

( X)) Now move the first collar against bushing
JM and tighten,

(?O Start two 8-32 x 1/8" Allen setscrews into

the insulated shaft coupler. Secure one end
of the coupler to the end of the tuning capac-
itor shaft extending through the front of the
final amplifier compartment.

( /Q Place the 1/4" x 9" extension shaft through
bushing JR in the front panel and into the
rigid coupler on the tuning capacitor, Se-
cure the coupler to the shaft, Adjust so
that 5/18" of shaft extends from the front

anel,

{ Start two 6-32 x 1/8" slotted setscrews
into a rigid coupler, Secure one end of the
coupler to the shaft of the VFO CRYSTAL
switch,

(YY) Place the 245" x 1-3/4" phenolic shaft
through hole JX in the chassis and into the
rigid coupler, Secure the shaft with the
getscrew, Adjust so that 3/8" of shaft
extends from the front panel,

(¥} L16. Mount the swinging choke (#46-21) at
location CV. Secure the choke with 8-32
x 3/8'" hardware,

(XS T2 . Mount the power transformer (#54-114)
at location F2, Secure the power trans-
former with 1/4" split steel lockwashers
and 1/4-20 hex nuts.

FINAL WIRING-TONE OSCILLATOR AND
MICROPHONE INPUT SECTIONS

Refer to Pictorial 37 for the following steps.

Connect the white-orange lead from Break-
out #34 of the harness to lug 2 of connector
AA (NS).

(7Y Conmnect the inner conductor of the black
shielded cable from Breakout #34 of the
harness to lug 1 of connector AA (8-1).
Connect the shield of this cable to ground
lug at AZ (NS).

(/b C148, Cut both leads of a 01 ufd disc

ceramic capacitor to 1/2". Connect one
lead to ground lug AZ (S-2). Connect the
other lead to pin 2 of microphone recep-
tacle AA (S-2).

% Connect the bare wire of audiotransformer
~ BA going away from the top plate to the
ground lug on the foot of BA (8-1).

((0 Connect the other bare wire of audiotrans-
former BA to lug 3 of control BG (S-1).
Use sleeving,

Connect the blue audio transformer lead to
lug 1 of tube socket BH (S-2).

Connect the red audio transformer lead to
lug 2 of terminal strip AY (S-5).

Refer to Detail 37A for the next two steps,

) Connect the black lead extending from
swinging choke CV to lug 2 of terminal
strip AT (8-2).

()0 Connect the red lead of choke CVtolug1 .
7 of terminal strip AT (S-2).

FINAL WIRING - VFO MIXER

Refer to Pictorial 38 (fold-out from Page 98)
for the following steps,

(X) Connect the inner conductor of the coaxial
cable extending through grommet DP to lug
3 of terminal strip DO (NS). Connect the
shield of this cable to lug 2 of terminal
strip DO (S-1).
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R122, Cut both leads of 2 2200 {red-red-red)
1/2 watt resistor to 1/2". Connect this re-

' sistor from lug 3 of terminal strip DO (S-2)
\ to lug 1 of tube socket DQ (S-3).
\ G
NOTE: Before the next step, remove the pilot
[ lights from their sockets and measure the
i

resistance to ground from lug 4 of terminal
strip FE. It should read infinity. I any re-
sistance is shown, check the filament lugs of
each stage to remove any short circuit before
proceeding to the next step,

FINAL WIRING-POWER SUPPLY

s Refer to Pictorial 39 (fold-out from Page 105)
Q g g for the following steps. Route the transformer
e leads as shown, Strip and tin to conform to
% g @O P Pictorial 39,
>
= Separate the two black transformer leads ..~

BLU

and place a 3-3/4" length of the medium
sleeving over both,

(><) Connect either black transformer leadtolug v
1 of terminal strip FE (NS) and the other
black lead to lug 2 of FE (S-3).

gx) Connect either green power transformer /
lead to lug 3 of terminal strip FE (NS)
and the other green lead to lug 4 of FE
(8-3).

Pictorial 37 (X) Separate the two red power transformer / l
leads and place a4" length of medium sleev-
ing over both,

(X) Connect either red transformer leadto lug1 /
of terminal strip FG (S-2) and the other red
lead to lug 4 of FG (S-2).

Q<) Separate the two yellow, two blue, two white, /
and the two brown power transformer leads,
Place a 5" length of large sleeving over
all of these leads,

BLK RED
(X) Referring to Detail 39A (on Page 102) mount

the phenolic capacitor mounting wafer and \/

two large plastic cable clamps at GF. Use
6-32 x 3/8'" hardware, Be sure to pass the

O transformer leads in the large sleeving
@ - through the plastic clamps before tightening,

M) Mount a metal capacitor mounting wafer at \/
GH. Use 6-32 x 1/4" hardware,

Detail 37A
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INSTALL THE CAPACITOR
MOUNTING WAFER ON
THE CHASSIS.

6-32 x3/8" SCREW

ORIENT THE CAPACITOR

LUG MARKINGS AS SHOWN

IN THE PICTORIAL,THEN

PUSH THE CAPACITOR INTO
THE WAFER,

74
&
'e"» LUG MARKINGS

@ WHILE HOLDING THE \ ] W2
CAPACITOR IN PLACE,TWIST)

EACH OF ITS MOUNTING

LUGS APPROXIMATELY
1/4 TURN,

Detail 39A

) Mount a metal capacitor mounting wafer
at GE and a 4-lug (#2 lug ground) high
voltage terminal at GD, Use 6-32 x 3/8"
hardware,

()() C105, Again referring to Detail 39A, mount
a 125 pfd 450 V twist-prong electrolytic
capacitor at GE. Position the capacitor lug
as shown in Pictorial 39,

(’§ C104, Mount a 125 pfd 450 V twist-prong
electrolytic capacitor at GF. Position the
capacitor lug as shown in Pictorial 39, Se-
cure the capacitor by twisting each mounting
lug 1/4 turn,

() C136A, 136B, Similarly, mount a 40-40 pfd
450 V twist-prong electrolytic capacitor at
GH. Orient the capacitor lugs as shown in
Pictorial 39,

Connect either yellow power transformer
lead to lug 2 (S-1) and the other yellow lead
to lug 8 (NS) of tube socket GJ.

(){5 Connect either brown power transformer
lead to lug 4 (S-1) and the other brown lead
to lug 6 (S-1) of tube socket GJ.

Mmect either white power transformer lead
to lug 8 (S-2) and the other white lead to lug
2 (S-1) of tube socket GK,

X

Connect either blue power transformer

lead to lug 4 (S-1) and the other blue lead /

to lug 6 (S-1) of tube socket GK.,

R53, Cut both leads of a 100 K (brown-
black-yellow) 2 watt resistor to 1/2". Con-
nect this resistor from lug 3 of terminal
strip GD (NS) to lug 1 of electrolytic ca-
pacitor GE (NS).

(%)

R54, Cut both leads of another 100 KQ
(brown-black-yellow) 2 watt resistorto1/2",
Connect this resistor from lug 2 of termi-
nal strip GD (NS) to lug 1 of electrolytic
capacitor GE (NS),

I

(Y] Connect a length of blue high voltage wire
from lug 1 of electrolytic capacitor GE (S-3)
to lug 2 of electrolytic capacitor GF (S-1).

(VW Solder lug 2 of electrolytic capacitor GE
to the mounting wafer, -
7

()Q R56, Cut both leads of a 1 megohm (brown-

" black-green) 2 watt resistor to 3/4". Con-
nect this resistor between lugs 1 (NS) and
3 (NS) of terminal strip GD,

Connect the white-red lead extending from
Breakout #15 of the harness to lug 1 of
terminal strip GD (NS),

(3¢ R123, Comnect a 10 KQ (brown-black-or-
ange) 1/2 watt resistor between lugs 1
(8-3) and 2 (8-2) of terminal strip GD.

) Connect the HV white-blue lead extending
from Breakout #15 of the harness to lug 3
of terminal strip GD (NS),

(A) Connect the free end of the HV blue wire
extending from grommet FM to lug 3 of
terminal strip GD (NS).

(f) Connect a 2" length of HV blue wire from
lug 3 of terminal strip GD (NS) to lug 1 of
electrolytic capacitor GF (S-1).

/
@
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()] Connect the white-red lead extending from
Breakout #3 of the harness to lug 2 of elec-
trolytic capacitor GH (NS).

?O Connect the red-brown, red-yellow, and

blue-red power transformer leads to lug
3 of electrolytic capacitor GH (S-3). Apply
enough heat and solder to this lug to solder
it to the metal mounting wafer,

(XT R88, Cut one lead of a 100 KQ (brown-

black-yellow) 2 watt resistor to 1-1/4" and
the other lead to 1/2'"". Pass the 1-1/4" lead
through lug 2 (NS) to lug 1 (NS) of electro-
lytic capacitor GH. Now solder lug 2 of GH
(S-3), Connect the other lead of this re-
sistor to the ground lug nearest lug 4 of
tube socket GK (S-1).

()) Locate the line cord without plug and the line
cord strain relief, Strip and tin each lead
1/4". Approximately 2" of cord should
remain inside the chassis, Referring to
Detail 39B, mount them at FK.

(X Connect either line cord lead to lug 1 (S-3)
and the other lead to lug 2 (8-3) of terminal
strip FJ.

NOTE: The following two connections are made
using the wires extending from grommet GB.

Connect the red wire to lug 1 of terminal
strip FY (S-3).

(A) Connect the green wire to lug 1 of terminal
strip FC (NS).

(*} Connect the white-yellow lead from Break-
out #7 of the harness to lug 1 of KEY jack
FB (S-1).This is the only lead at Breakout
#7.

(\/q Comnect a length of bare wire between
lugs 2 (S-1) and 3 (S-1) of jack FB.

4

FUNCTION SWITCH PREWIRING
Refer to Detail 40A for the following steps,

;)(7 Locate the FUNCTION switch (#63-262)
and position it as shown, :

FS2 FSI

SWITCH FS
Detail 40A

NOTE: In the following steps, the lugs of the
FUNCTION switch will be referred to by a
combination of letters and numbers, such as
FS1-5; this will mean FUNCTION switch (FS)
first wafer (1) fifth lug (5).

(K) Connect a 2" yellow hookup wire from
FS1-T (8-1) to FS1-1 (NS).

(K) Connect a 1" yellow hookup wire from
FS1-9 (S-1) to FS1-11 (NS).

(7\) Connect a 1'" yellow hookup wire between
FS1-4 (S-1) and FS1-6 (NS).

([6 Connect a 1" yellow hookup wire between
FS52-9 (NS) and F82-11 (NS),

(M) Connect a length of bare wire between

FS2-8 (S-1) and FS82-9 (8-2).

(’\) Connect a 1-3/4" yellow hookup wire from
FS1-12 (NS) to FS2-3 (S-1).
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FINAL WIRING-FUNCTION SWITCH-POWER
SUPPLY

Refer to Pictorial 40 (fold-out from Page 102)
for the following steps.

(7\) Place a control solder lug on the bushing
of the FUNCTION switch, form it so that it
fits against lug FS1-1 of the switch and solder
(S-2).

(«({ Position the FUNCTION switch near hole
FA, The bottom half of the switch must be
wired before it can be mounted, Be careful
to route the harness leads to maintain the
switch studs in the position shown,

NOTE: The following connections will be made
using the harness leads from Breakout #8,

(Q) Connect the white-green lead to FS1-5 (NS).
(7() Connect the white-violet leadto FS1-5 (S-2).

(X Connect the white-orange-orange lead to
FS1-6 (8-2).

(}() Connect the white-blue lead to FS2-6 (S-1).

(X) Mount the FUNCTION switch at FA.Use a
control flat washer and control nut, The
shaft flat should be positioned half way be-
tween panel marks PTT and SPOT with the
switch shaft fully counterclockwise,

Q() Connect the white-yellow lead to FS1-12
(S'z)o

(?C) Connect the white-orange lead to FS1-11
(8-2).

()0 Connect the white-gray-black lead to FS2-
12 (8-1).

(Y) Connect the white-black lead to FS2-11 (8-2).

Connect the white-black-black lead to FS2-
10 (S-1).

( X0 Place the end of the black lead with green
/ band from Breakout #6 through FS3-3 (NS)
to FS3-4 (S-1). Now solder FS3-3 (8-2).

(}6 Place the end of the black lead with orange
band from Breakout #6 through F$3-2 (NS)
to FS3-1 (8-1). Now solder FS3-2 (8-2).

(X) T1. Mount the 6.3 voltfilament transformer
(#54-113) at FD. Use 6-32 x3/8"hardware,
Posgition the transformer leads as shown,

(><Connect either of the black transformer

leads to lug 1 of terminal strip FE (S-4),
and the other black lead to lug 5 of FE
(8-3).

’(><) Connect either of the yellow transformer
leads to lug 3 of terminal strip FE (S-2).
Connect the other yellow lead to lug 1 of
terminal strip FC (8-2).

(X) L17, Mount the low voltage choke (#46-22)
at FF, Use 8-32 x 3/8" hardware, Position
the leads as shown,

é() Connect the black choke lead to lug 1
electrolytic capacitor GH (S-2).

O Connect the red choke lead to lug 8 of
tube socket GJ (8-2).

(f-? R55. Referring to Pictorial 40 and Detail
40B, mount the 20 K 25 watt wire-wound
resistor at FO, Use an 8-32 x 2-1/2"round
head machine screw, two #10fiber shoulder
washers, #8 lockwasher, and an 8-32 nut,
Position the lugs as shown, Do not over-
tighten as you may crack the resistor,

CHASSIS rigpR SHOULDER WASHERS

BLEEDER
RESISTOR

8-32X2 /2" SCREW

#8 LOCKWASHER
8-32 NUT

Detail 40B

) Connect a 2" length of HV blue hookup
wire from lug 1 of resistor FO (8-1) to
lug 3 of terminal strip GD (S-6).

(Y} Connect the white-blue lead extending from
Breakout #15 of the harness to lug 2 of
resistor FO (S-1).

(X Referring to Detail 40C, install the fuse
plug on the free end of the line cord,
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SEPARATE THE LEADS

SECURE LEADS

BACK 1-1/2"STRIP 5/8” REMOVE SCREW AND NUT. UNDER TERMINAL
’

AND TIN LIGHTLY.

CAREFULLY INSERT LEADS
AND TERMINALS,

SCREWS

Detail 40C

(}C Reassemble the plug and insert the fuses,

NOTE: 4 ampere slow-blow fuses are supplied,

I you use the AC receptacle on the rear apron,

it is suggested fuses be changed to 7 ampere,

() Install all tubes except the 6146's in their
respective sockets as indicated by the
printing on the top plate,

()Q Install all tube shields.

(?Q Install all erystals in their respective
holders as marked,

() Locate the two aluminum plate caps and
start 6-32 x 1/4" slotted setscrews into
the tapped holes on the sides of the caps,
Place the caps on the plate connection of
the 6146 tubes and secure with the set-
screws, Use care to prevent breakage of
tube cap seals,

(X Install the 6146 tubes in their appropriate
sockets,

(X)/ Mount #6 solder lugs on the tops of each cap
on the 6146 tubes, Use 6-32 x 1/4" screws,

(X C76. Referring to Detail 40D, connect the
001 pfd 2 kv molded mica capacitor
from lug 1 of the plate tuning capacitor
{8-1) to lug 2 of RF choke DZ (NS), Posi-
tion it to clear the loading capacitor plates
when unmeshed,

(X) RFC4, Cut both leads of a RF parasitic

- choke (#45-45) to 3/4". Connect one lead
to lug 2 of RF choke DZ (S-2). Connect
the other lead to the #6 solder lug on the
nearby 6146 tube as shown (S-1),

()@ RFC5, Cut both leads of another RF para-

" gitic choke to 3/4". Connect one lead of
this parasitic choke to lug 1 of RF choke
DZ (S-1). Connect the other lead to the
#6 solder lug on the nearby 6146 tube as
shown (8-1).
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Detail 40D
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MOUNTING OF FINAL AMPLIFIER SHIELD
TOP PLATE AND BLOWER

Refer to Pictorial 41 for the following steps,

{ >¢ Place a rubber shock mounting grommet at
holes A, B, and C on the shield top plate,
as shown, The shock mounting grommets
are the larger flat grommets with a small
hole in the center,

(X) Mount the blower motor on the shield top
plate as shown, Make sure the motor and
plate are positioned to agree with the illu-
stration. The motor will be on the topside
of the installed plate with the shaft extend-
ing down through hole C. Place a #10 lock-
washer, then a #10thick flat washer on each
of the 10-32 x 3/8" phillips head mounting
screws and secure the motor on the shock
mounts firmly, but not too tightly. Secur-
ing the screws too tightly will reduce the
effectiveness of the shock mounting,

()é Start a 6-32 x 1/4" slotted head setscrew
in the hub of the fan,

(Z}’ Slide the fan on the motor shaft, hub first,
and secure with the setscrew, with the end
of the motor shaft extending 1/8" from the
fan hub,

(fo Install and secure the shield top plate and
fan assembly on the final amplifier com-
partment, Secure with twelve #6 sheet
metal screws, Check for free fan rotation
before top plate installation,

( ) Locate the line cord with the molded plug
and cut 11" from the plug end as shown,
Strip each lead 3/8" and tin,

(P Connect either line cord wire to lug 1
(S-1) and the other wire to lug 2 (S-1) of
the blower motor,

(“ﬁ Plug the line cord into AC receptacle CW

in the chassis top,

KNOB INSTALLATION

Refer to Figure 21 for the following steps.

(S o)

()() With the FREQ CONTROIL set fully coun-
terclockwise, install a 11/16" knob on its
shaft with the dot at VFO onthefront panel,
Use an 8-32 x 1/8" Allen setscrew,

( 5f With the FUNCTION switch set fully counter-
clockwise, install a 1-3/4" knob on its shaft
with the arrow at OFF, Use two8-32x 1/4"
Allen setscrews,

(?4 With the BAND SE LECTOR set fully counter-

clockwise, install a 1-3/4" knob on its shaft
with the arrow at 3,5, Use two 8-32 x 1/4"
Allen setscrews,

(6 With the DRIVER TUNE capacitor set fully
meshed, install a 1-1/4" knob on its shaft
with the arrow at 0, Use an 8-32 x 1/4"
Allen setscrew,

(X{With the AUDIO GAIN control set fully
counterclockwise, install a 1-1/4" knob on
its shaft with the arrow at 0, Use an 8-32 x
1/4" Allen setscrew,

(‘J‘With the MODE switch fully counterclock-
wise, install a 1-1/4" knob on its shaft
with the arrow at CW, Use an 8-32 x 1/4"
Allen setacrew,

(X{ With all VOX controls set fully counter-
clockwise, install 11/16" knobs on each
shaft with the dot at the front panel dot,
Use 8-32 x 1/8" Allen setscrews in each,

(¥) With the REL PWR ADJ, SPOT LEVEL
and DRIVE LEVEL controls set fully coun-
terclockwise, install 11/16" knobs on each,
shaft with the dot at the front panel dot,
Use 8-32 x 1/8" Allen setscrews in each,

({) With the METER switch set fully counter-
clockwise, install a 1-1/4" knob on its
shaft with the arrow set at GRID, Use an
8-32 x 1/4" Allen setscrew,

&) with the FINAL LOAD capacitor set fully
meshed, install a 1-1/4" knob on its shaft
with the arrow positioned at the lower left
panel mark, Use an 8-32 x 1/4" Allen set-
screw, Check the rotation of this shaft
to observe if, in its fully clockwise posi-
tion, the arrow points to the lower right
panel mark, Adjust as necessary,
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()¢ With the FINAL TUNE capacitor set fully
meshed, install a 1-1/4" knob on its ghaft
with the arrow set at the panel mark to the
left and below the 80 meter indication,
Use an 8-32 x 1/4" Allen setscrew,

(>3 Install a red plastic knob on the Monitor
Qutput Control on the rear apron,

This completes the assembly of your HEATH-
KIT HX-10 Transmitter,
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FRONT PANEL CONTROLS

Figure 21
INITIAL INSPECTION AND CHECKS

Carefully examine the wiring for unintentional
shorts, Be sure that all wire clippings and
solder splashes are removed from the Trans-
mitter, and that all mechanical connections are
secure,

NOTE: The following readfngs were measured -

with an 11 megohm input VTVM, Refer to the
assembly Pictorials to locate measurement
points in the Transmitter,

OHMMETER CHECKS-NO POWER APPLIED

(x) Do not plug the line cord into the power
source, Place the FUNCTION switch in
the STDBY position, Measure the resistance
from each side of the line cord to chassis
ground, It should read infinity,

(\() Place the negative lead of a VTVM on the

positive (=e%) lead of diodes CR5 and
then CR6 (shown on Pictorial 6, Page 41,

W/

terminal strip FG). Connect the positive
lead of the VIVM to chassis ground, The
readm\g should be approximately 25 Q.

()0 Place the negative lead of the VTVM on the

I negative lead of diodes CR5 and 6, Con-
nect the positive lead of the VIVM to
chassis ground, After a few seconds, the
resistance reading should be approximately
40 K@,

()O) Connect the negative lead of the VTVM to yﬂ g

chassis ground., Place the positive lead

on lug 8 of tube socket V14, After afew }y"//
seconds, the resistance reading should be
approximately 18 K@,

(X) Leave the negative lead of the VIVM r(J/Q
connected as in the previous step, Place 5
the positive lead on lug 8 of tube socket M
V13, After a few seconds, the resistance
reading should be approximately 180 KQ,
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( ) ACCESSORY SOCKET, resistance to chas-
sis ground,

O Krlug 1 -1 megohm,

Lug 2 - relay K in transmit position (close

O A= relay manually) - 1 to 3 §, depending on

setting of R119,

(& Lug 2 - relay K in receive position 22 Q,

OXLLug3-229

Pa Lug 4 - relay K in transmit position (close
relay manually) - infinity,

o K-Lug 4 - relay K in receive position - 0,

Lug 5 - relay K in transmit position
“ (close relay manually) - 0,

= £ Lug 5 - relay K in receive position - —
100 - 120 KQ2,

6 /~Lug 6 - 0,
o' Lug 7 - infinity,
O ¥ Lug 8 - infinity,

()() RF output connector - 11 K to chassis
ground, N

(>() Phone patch input to ground, mike dis- —
connected - 1 megohm,

QZ ) Receiver spotting signal jack to ground-
infinity,

If the above readings are correct, proceed with

the following steps. X not, refer to the In Case -
Of Difficulty section to correct before proceed-

ing,

INITIAL TEST AND ADJUSTMENT

SET UP CONDITIONS AS FOLLOWS:

(Y) Position the Transmitter on its side with
the power transformer down,

() For the following tests, remove the 5R4
high voltage rectifier tube, V13, and the
504 low voltage rectifier tube, V14, from
their sockets,

(Q Insert a key plug in the KEY jack (contacts
open).

Set Front Panel Controls As Follows:

FUNCTION OFF

BAND SELECTOR 35

DRIVER TUNE “*Counterclockwise
MODE Ccw

ANTI-TRIP Counterclockwise
SENSITIVITY Clockwise
DELAY 10 o'clock

SPOT LEVEL Counterclockwise
DRIVE LEVEL Clockwise

(l<) Plug the line cord plug into a 117 volt
50/60 cps AC receptacle, Under normal
conditions (FUNCTION switch still in OFF
position), the filaments of tube V11 and V12
will light.

INITIAL VOLTAGE CHECKS-BIAS ONLY
APPLIED -

NOTE: All voltage measurements are with re-

spect to chassis ground, unless otherwise indi- —_
cated, Please read the following steps through
carefully before performing them,

(X 117 volts AC should appear between lug
1 and 5 of terminal strip FE.See P1ctor-
ial 39,

{(\ 6.3 volts AC should appear on lug 1 of[}fﬁ
terminal strip FC.

-

(X) Turn the FUNCTION switch to STDBY. Under

* normal conditions, the remaining tube fila- L
ments should hght and the negative bias|*
voltage at lug 1 of terminal strip FW should{(
be approximately -150 volts DC. I this
reading is normal, proceed with the follow-
ing steps; if not, refer tothe InCase Of Dif-
ficulty section on Page 134,

B

&(A;C -
(}Q) Check for -142 volt bias voltage at lug 5
of tubes V20 and V21,

(X)) Check for ~-T70 volt bias voltage at lug 7 of
tube V6A and lug 2 of tube V8.  fpr swd”‘

OO If these voltages are not available, see the
In Case Of Difficulty section before proceed-
ing,
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INITIAL VOLTAGE CHECKS-BIAS AND LOW
VOLTAGE APPLIED

(Y Turn the FUNCTION switch to OFF,

(X) Reinstall the 5U4 low voltage rectifier tube,
™ V14,

(Q Turn the FUNCTION switch to STDBY. Under
- normal conditions, all filaments should
light, The low voltage regulator tube, V17,
should show color, If normal conditions are
observed, proceed with the following checks,

If not, immediately turn the FUNCTION

Exact settings of these frequencies and levels
will be done later,

Refer to Figure 22 for the following steps,

(40

Use an 11 megohm input VTVM (on appro- SEE
priate scale) for the following steps. Place

the negative lead in test point jack TP andSwA/ZEmsn
the positive lead to chassis ground, An RF f{)A © g
probe is not needed here, By tuning the’? " .
appropriate coils, located on the top of the
Transmitter chassis, set the heterodyne
oscillator voltages as follows:

=

switch to OFF and refer to the In Case Of ~ BAND SET HETERODYNE | FOR Vi 4
(\’) The low voltage DC reading at lug 5 of 35 _ 0 volts
terminal strip FY should be approximately ) e V!
+325 volts. 6.9 40 2 5 volts fﬁ F‘““é
The regulated low voltage reading at lug 1 : SE
of terminal strip FY should be +150 volts, 13.9 20 3.0 volts
6<) Rotate R118 fully clockwise, C80 half open, 20.9 15 3.0 volts
© €91 half open, C92 fully closed. .
(X) Using a VTVM with an RF probe, the volt- 219 104 3.0 volts
age reading at the center arm of the Car-
Vrier Null potentiometer, R118, should be 28,5 108 4.5 volts
7'7 approximately -2.7 volts, This indicates the 291 10C 2 5 volts

carrier oscillator is functioning and can be
heard on a receiver tuned to 4990 ke

(X) Using the same RF probe, measure the volt- O/t*
s '\>age at the center arm of the Sideband Bal-
‘T "/ance potentiometer, R117. With the MODE
switch in the CW position, it should be
approximately -,6 volt, With the MODE
switch in the USB position, it should be
pproximately -.7 volt, These readings

epend upon the setting of R117 and can
kavary proportionately higher, R117 shouldbe
V adjusted to obtain these readings by switch-
X ing the MODE switch from LSB to USB and
alternately adjusting R117 until approxi-
mately equal voltages are obtained, The
reading in the LSB position will bethe same
in the CW and AM positions,

NOTE: In the CW, AM, or LSB positions, the
lower sideband oscillator operates at 13,99Q°
ke and can be heard in a receiver tured to
this frequency, When the MODE switch is in the
USB position, the upper sideband oscillator
operates at 4010 k¢, and can be heard in a re-
ceiver tuned to this frequency, It is important
at this ti to know that the carrier oscillator
and both /sideband oscillators are operatin

0K

DRIVER

Q0090

090009

HETERODYNE OSC,

e
@O@Q

108. 104 15
HET 0OSC HETERQDYNE MIXER
@ O O
TP 10C 108 10A 15
40 TRAP 20 40 20 TRAP

8AWS

ve

Figure 22
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NOTE: X normal operation is observed, pro-
ceed with the following steps, K not, refer to
the In Case Of Difficulty section,

() Return the BAND SELECTOR to 3.5 and
remove the meter leads,

CW-VOX CONTROL FUNCTIONS

(/() With the MODE switch at CW and the
FUNCTION switch at PTT-VOX, close the
key, If operation is normal, relay K will
close upon keying, When the key is opened,
relay K should stay closed for a short
length of time, depending upon the setting
of VOX DELAY control, R115, Turning the
VOX DELAY control clockwise should in-
crease this time to slightly more than
1-1/2 seconds, Turning this control counter-
clockwise decreases the delay time to its
minimum value, This indicates normal ac-
tion of the VOX DELAY control,

(Y9 With the VOX SENSITIVITY control, R109,
set to approximately 3 o'clock, relay K
should close when the Transmitter is keyed,
Rotating this control counterclockwise with
the key still closed should cause relay K to
open (return to its receive position). Check
for normal operation of this control by ro-
tating it and noting that the normal closing
of relay K with the key down should fall
approximately between 12 and 3 o'clock.
Return this control to its fully counter-
clockwise position,

(x) Since the VOX ANTI-TRIP control, R110,

is not connected to the receiver atthistime

its function will be checked later,
MICROPHONE CONNECTION
Refer to Figure 23 for the following steps,
NOTE: It is recommended that a high im-
pedance microphone equipped with a push-to-

talk switch be used with this Transmitter, so
that advantage may be taken of the PTT oper-

ation in addition to VOX, A 2.pin male micro-

phone connector (Amphenol 80MC2M) is fur-
nished for this purpose,

(5(5 Determine the desired length of your mic-
rophone cord and cut off any excess, Un-
braid the shield for a distance of 7/8",
strip the two conductors to a length of 1/2"
and tin the exposed wire ends,

@ DETERMINE WHICH LEAD IS THE AUDIO LEAD

|
| L ——
I
|
|
=)
SHIELD ~
@ REMOVE OUTER
\ INSUL ATION

BRAIDED SHIELD
INNER INSULATION

@ SLIP HOUSING AND SPRING ON CABLE

PUSH ING TO THE END OF THE OUTER
INSUL. AND FOL.D BRAID OVER

~

AUDIO , S

NOTE NUMBERS INSIDE OF CONNECTOR BASE

PUSH THE AUDIO LEAD THROUGH PIN 1
AND THE PTT LEAD THROUGH PIN 2

e SOLDER BOTH PINS FROM THE BOTTOM
THEN CUT OFF THE EXCESS WIRE

OVER THE ASSEMBLY

@ SLIP THE
_AND FASTEN BOTH SETSCREWS

Figure 23
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(X) Disassemble the microphone connector by
removing the two setscrews in the con-
nector body, This will release the plug,
body, and spring., Place the spring on the
mike cord with the small end toward the

plug, Place the body on the mike cord with-

the large end toward the plug,

(}gf Referring to Figure 23, connect the audio
lead from your microphone to pin 1 of the
mike connector plug, Solder and remove
any excess lead length, Connect the switch-
ing lead from your microphone to pin 2 of
the mike connector plug, Solder and remove
any excess length,

{3y Now fold the shield braid back over the cable
: body. Run the springdown over the braid and
lightly solder the end of the spring to the
braid, Slide the body down over the spring
“and the plug, Position the small hole in the
body with the small hole in the plug, Secure
the body and the plug with the small set-
screw, Holding the spring in place, secure

the larger setscrew,

This completes the microphone connection,

Examine the connector and determine that the
miecrophone output lead is not grounded when the
push-~to-talk switch is not depressed, This audio
lead must remain open (ungrounded) so that
when VOX operation is used it will have a con-
stant supply of audio to activate the VOX con-
trol circuit, I your audio lead is grounded, the
switch contact performing the ground operation
can be disconnected in this position so that
audio is available regardless of whether push-
to~-talk or VOX operation is desired,

AM-SSB-PTT-VOX CONTROL FUNCTIONS

NOTE: For the following steps it is assumed
that a microphone with the push-to-talk feature
is used, K push-to-talk is not available, pin
2. of the microphone receptacle may be shorted
to ground to perform the following three steps.

()) Piug the microphone in with the push-to-
talk switch in the open position,

(/() Place the VOX SENSITIVITY control fully
counterclockwise,

(7@ Place the MODE switch in the AM posi-

/ tion, Depress the microphone button,
This should close relayK, indicating proper
push-to-talk operation, Move the MODE
switch to the LSB and USB positions.
Making the same check, you should obtain
similar results,

(ﬁ) Remove the jumper from pin 2 if used,

(}() Turn the VOX SENSITIVITY control, R109,

fully clockwise and talk into the micro- +¢ %

phone, Check with the MODE swiich in AM,
LSB, and USB. In all positions, talking into
the microphone should close relay Kandthe
delay time should be governedby the setting
of the VOX DELAY control,

NOTE: K any of the above tests indicate other
than normal operation, refer to the In Case Of
Difficulty section, H normal operation is ex-
perienced, proceed with the following steps,

I push-to-talk operation is desired, the VOX
SENSITIVITY control should be turned fully
counterclockwise, Relay K will now be con-
trolled by the push-to-talk switch in the micro-
phone itself. £ VOX operation is desired, the
push-to-talk switch should not be touched, The
SENSITIVITY control should be advanced clock-
wigse, and the DELAY control set for the amount
of Eielay desired by the operator,

FUNCTION SWITCH OPERATION

()() In performing the preceding tests, the OFF,

STDBY, and PTT- VOX positions of the

FUNCTION switch have already been check-

ed, The SPOT position will be checked after
connection to the station receiver,

(/0) Rotate the FUNCTION switchtothe MANUAL

position, This should cause relay Ktoclose
in all positions of the MODE switch, Return
the FUNCTION switch to STDBY,

Se¥srvirer y
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ACCESSORY SOCKET VOLTAGE MEASURE-
MENTS

Refer to Figure 24 when making these measure~
ments (MODE switch in CW position).

1 T BLOWER

@MOTOR

117 VAC

ANT RELAY

0058
ACCESSORY L
SOCKET 7
RCVR 500 &

gl
1)

RCVR 4-8 0 - I.oos 005

L

I.OO.‘.')
EXT.BIAS L

Figure 24

AUDIO TO SPKR

1l

RCVR MUTE

( }() Lug 1 to chassis ground - 0 VDC.

( f‘) Lug 2 to chassis ground - 0 VDC,

200W OUTPUT

()Q Lug 3 to chassis ground - 0 V DC.
()() Move the FUNCTION switch to PTT-VOX.

(/O Iug 4 to chassis ground
O0VDC - keyup, 0 VDC.

- key down,

Lug 5 to chassis ground - Key up, -140
volts, Key down, -0 V DC. This is the
external cutoff bias connection,

(/() Lug 6 - This is an additional ground con-
nection - 0 VDC.

(}Q} Lugs 7 and 8 - 117 volts AC, keyed by the
closing of relay K. These are antennarelay
control connections, Leakage voltage to
ground-approximately 50 volts AC.

AC SOCKET VOLTAGE

(KX Between lugs 1 and 2 - 117 volts AC, switch-

! ed on and off by the OFF and STDBY posi-
tions of the FUNCTION switch,

(765 Return the FUNCTION switch to STDBY.

VFO CALIBRATION

VFO MECHANICAL ADJUSTMENTS

The VFO tuning shaft and driving gears as well
as pulley shaft and driving gears are in place
at this time, Thefollowing explanation is givenin
order to conserve time and to help in achieving
the desired smooth operation,

The drivengears are not meant to be fully meshed
but rely on spring tension to hold their teeth
against the worm gear teeth regardless of the di-
rection of rotation, The phenolic gear should be
adjusted closer to its worm gear than thepulley
drive gear to its worm, but neither must be
tight against its worm gear, This resultsonly in
a binding action, The pulley drive shaft must be
aligned in its bushings in order to rotatefreely,
Small movement of the upper bushing through
which this shaft passes accomplishes this align-
ment, The pulley drive gear should mesh with
its worm gear but must always be positioned
above the center of the VFO tuning shaft for
proper action,

If any erratic operation of the VFO or pointer
drive is noted in the following alignment, it

will more than likely be traceable to these me-
chanical adjustments. It is suggested you spend
as much time as is necessaryonthis adjustment
to bring the desired results, Always recheckthe
horizontal motion of the VFO tuning shaft after
installation in the cabinet,

VFO ALIGNMENT

The VFO tunes from 4900 to 5500 ke, When the
VFO knob is fully clockwise and the dial pointer
is at its extreme right-hand calibration mark,
the frequency of the VFO is 4900 ke, When the
VFO tuning knob is fully counterclockwise, and
the dial pointer in its extreme left-hand
calibration mark, the frequency of the VFO is
5500 ke, To calibrate the VFO it is necessary
to use a receiver tuning this range, or, har-
monics of these frequencies, X such a receiv-
er is available and is equipped with a crystal
calibrator, it alone may be used for VFO cali-
bration,

If a receiver covering this range is not avail-
able, it is possible to calibrate the VFO by
listening to the output of driver stage V8, In
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this case, calibration may be delayed until
just prior to final neutralization using the tech-
nique described below but substituting band
edge frequencies for VFO frequencies, Donot
forget in this event when you listentothe driver
signal at 4100 k¢ the VFO is actually tuned to
4900 kc and the tuning slug of L181is used to set
this frequency, When you listen to the driver
signal at 3500 kc the VFO is actually tuned to
5500 ke and trimmer capacitor C124 is used to
set the spread at this end of the dial scale, It
may be necessary to couple the driver signal to
the receiver input terminals in order to hearit,
This may be done by loosely wrapping a length
of insulated wire around tube V8 and connecting
the end to the receiver input terminals,

Frequency standards of the BC-221 or LM series
or a 100 ke crystal calibrator make excellent
calibrating devices, I this type of standard is_
not available, yoy may wish to purchase g 490
ke and crystal for use in the trans-
mitter erystal oscillator, V12, to mark the upper
and lower VFO calibration limits,

If a frequency standard is used, let the Trans-
mitter and the frequency standard warm up for
at least 1 hour or more, This will allow all com-
ponents and circuits to stabilize,

When the VFO enclosure was assembled, the

fully open and closed positions of the tuning
capacitor were marked on the outside of the
VFQO enclosure and on the phenolic gear, The
fully open and closed positions of the VFO
trimmer capacitor, C124, were also marked,
Check the full rotation of the main VFO tuning
knob and again be certain that when the VFO
knob is in the fully clockwise position the pointer
is at the extreme right end of the dial, Turn the
VFO knob fully counterclockwise and be sure
that the pointer is at the left end of the dial.

Refer to Figure 25 for VFO calibration,

) Rotate the main VFO tuning knob clockwise
- until the stop is contacted (pointer at posi-
tion A).

(sd Rotate the VFO tuning knob so the pointer
is at the extreme leftend of the dial (pointer
at position C), Again rotate the VFO tuning
knob until the pointer is at the right end of
the dial, Any overfravel of the pointer
should be adjusted equally at both ends of
the scale by small movement of the dial
drum pulley, Be careful to maintain the
spring tension,

(¥) Set trimmer capacitor C124 (marked
SPREAD) half open.

(X) Do not turn the slug of coil L18 as yet,
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(YY) Set the dial pointer at pointer position B
using the VFO tuning knob,

(.é) While holding the VFO drive gear with your
fingers, loosen the VFO worm gear and the
collar in front of it,

While gtill holding the drive gear, slide the
worm gear and the collar to the front out
of mesh with the drive gear,

o)

Hold the drive gear with springtensiononit
at the previously marked positions (ca-
pacitor fully closed) and find the VFO fre-
quency, which ghould be below 4900 ke, on
. the receiver,

(R

(N

Tune the receiver until a 4900 kc signal
from the receiver's crystal calibrator -or
of the the frequency standard is heard. Ro-
tate the slug of coil L18, marked SET,
counterclockwise until a zero beat is heard
in the receiver, Use the alignment tool
supplied,

(2\1 If the signal cannot be heard in the re-
ceiver, use a length of insulated wire
with one end wrapped around V12 and couple
the other end to the receiver antenna ter-
minal, ‘

(R Slowly move the VFO drive gear until the

absolute lowest frequency is indicated inthe
receiver, indicating complete full mesh of
the tuning capacitor,

NOTE: The following three steps are critical
adjustments and must be done accurately,

(¥ Carefully hold the VFO drive gear at this
~ position (zero beat in the receiver) and turn
the VFO worm gear clockwise seven turns
into the drive gear, then temporarily secure

the worm gear to its shaft,

Slide the collar in front of the worm gear
back against it and tighten it with the set-
screw in the same plane as that of the
worm gear, Release the drive gear since
the worm gear will hold it in place,

(R

(74 Viewing the tuning shaft from the front,
loosen the worm gear setscrew and man-
ually turn the worm gear nine turns coun-

LD

terclockwise on its shaft, Retighten the
setscrew permanently, Be careful not to
move the tuning shaft while doing this,

( Rotate the VFO tuning knob until the pointer
is opposite the extreme left end dial scale
marking,

(X% Tune in a 5500 ke signal from thereceiver's
crystal calibrator or other frequency stand-
ard, Rotate trimmer capacitor C124 marked
SPREAD until a zerobeatisheardinthe re-
ceiver,

(Y) Again rotate the VFO tuning knob so the
pointer is opposite the extreme right end
dial scale marking, Change the receiver and
crystal calibrator or other frequency stand-
ard to 4900 ke, Readjust coil slug L18 to
again obtain a zero beat at 4900 kc,

Recheck the extreme left end dial scale
marking. Change the receiver, calibrator,
or other frequency standard to 5500 ke
‘and again adjust trimmer C124 to obtain a
zero beat,

(K

NOTE: The adjustment of coil slug L18 and
trimmer capacitor C124 interact, By alter-
nately adjusting each, a point will be reached
where the band edges will be directly under the
dial pointer. Intermediate dial scale markings
may be checked for accuracy by the same zero
beat method to complete the calibration pro-
cess,

Because of the. heterodyne process of VFO
control used in this Transmitter, the output
frequencies will be in accordance with the
BAND SELECTOR markings and one appro-
priate dial scale reading, For instance, if the
band in use is marked '3,5" or "28,5," the
dial scale reading used is that one beginning
with ".5" at the extreme left end. H the "6.9,"
"13.9", "20.9"", or "27.9" bands are used, the
dial scale reading usedis thatone beginning with
©.9" at the extreme left end. If the "'29.1" band
is used, the scale beginning with "".1" at the ex-
treme left is used. The VFO is calibrated for
only one band of frequencies (4900 ke to 5500 kc),
and allother changes are made inthe heterodyne
portions of the Transmitter. Therefore, one
VFO calibration will be accurate for all seven
bands.
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INTERMEDIATE TEST AND ADJUSTMENT
R TR A

(V11 AND BUFFER-

CRYSTAL OSCILLATOR (V12) OUTPUT

(%)

(x)
()

4

v

Set the FUNCTION switch to STDBY and the
FREQUENCY control to the VFO position,

Set DRIVE LEVEL counterclockwise,

Using a V measure
the VFO RF voltage at lug 1 of tube socket
V7 with the key up, This reading should be
approximately -1.2 volt, Leave the VIVM
connected to lug 1 of V7.

INITIAL IF TRANSFORMER ALIGNMENT

(%

(>

Set the front panel controls as follows:

FREQUENCY - XTAL position (no crystal
in socket).

FUNCTION - STDBY.

BAND SELECTOR - 35,

DRIVER TUNE - Counterclockwise,
AUDIO GAIN - Counterclockwise,
MODE - CW,

DRIVE LEVEL - Clockwise,

VOX SENSITIVITY - Clockwise,

VOX ANTI-TRIP - Counterclockwise,
VOX DELAY - 12 o'clock,

METER SWITCH -~ GRID

VFO - 3.0 megacycles,

Insert the key plug in the KEY jack, key
open,

(n

a peak VTVM reading is obtained, Use the
alignment tool supplied, Use the lowest
meter scale possible to obtain this reading.
(Both IF slugs may be tuned from the top.)

Similarly, tune both slugs of coil T4 for a
peak reading.
(Somewhat lower RF voltage, controllable
with the DRIVE LEVEL control, will work
satisfactorily.)

This completes initial setting of the 9.0
megacycle IF transformers T3 and T4,Dis-
connect the VTVM from lug 1 of tube socket
V7. X all adjustments appear normal, re-
turn the frequency control to VFO.X not,
refer to the In Case Of Difficulty section
before proceeding,

INITIAL SETTING OF NEUTRALIZING CA-
PACITOR

(A Turn the FUNCTION switch to OFF,

(X Turn the unit on its side andlocate the neu-

tralizing capacitor, C58, under the chassis
on the amplifier shield wall, Install asmall
red knob on the capacitor shaft, Set the
rotor plates to approximately 1/2 of full
mesh, This setting will be approximately
correct, Amore accurate neutralizing check
will be made later,

(&) Turn the FUNCTION switch to STDBY.

NOTE: The balance of Transmitter alignment
will be accomplished using the "'S" meter read-
ing of a general coverage receiver according to
the following table, In each step, tune for a
maximum "S" meter reading until the Trans-
mitter begins to indicate grid current, At this

S WM a

—40"1&6
It should be about -0.8 volt.=,2¢ @

PAR 6B
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point tune for maximum grid current using the
DRIVE LEVEL control to keep the meter pointer
on scale, Turn the METER switch to the
GRID position, the FUNCTION switch to PTT-

VOX. Open the key between readings, A
short length of wire at the receiver antenna
terminal should provide sufficient coupling,

/ﬂ/{‘ ,u(/
MW SET BAND|SET DRIVER | SET VFO | TUNE RCVR | SET HET | SET VFO | SET DRIVER
| TO TUNE TO TO TO MIX COIL | MIX COIL | COIL TO
frt = MAX MAX MAX.
3.5 2 3.5 me 3.5 me - 80 80
6.9 1-1/2 7.0 me 7.0 me 40 40 40
*| 13,9 1 14,0 me 14,0 mc 20 20 20
* %
20,9 4 21.0 mc 21.0 me 15 15 15
28,5 3-1/2 28,5 mc 28,5 me 10B 10 10
27.9 Tune for Max | 28,0 me 28,0 me 10A - -
Grid reading'
29.1 Tune for Max | 29,1 me 29,1 me 10C - -
Grid reading!/

*(X) Repeak IF transformers T3 and T4 ob-
serving maximum transmitter grid cur-
rent readings on 20 meters,

( ) Tuning of the 40 and 20 meter traps will
be dc}ne after final null settings. g 1SmeTe st
TP
**()({ Repeak IF transformers T3 and T4, ob-
serving maximum transmitter grid current
readings on 15 meters.

COMPLETE THE FOLLOWING OPERATIONS
BEFORE BEGINNING FINAL NEUTRALIZATION
AND ALIGNMENT

00

Connect a low impedance, 50 £, non-
reactive (low SWR ratio), dummy load to
the RF output coaxial jack, Such a load
should be capable of dissipating 100 to
125 watts and should be constructed simi-
lar to the HEATHKIT Dummy Load, Such
dummy loads are described in amateur
handbooks.

\\\\\
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FINAL AMPLIFIER NEUTRALIZATION

There are several methods that may be used
to properly neutralize the final amplifier of
the Transmitter, The method that you use will
depend upon the equipment available,

The. methods described in the manual are:

1, Grid Dip method, This requires a grid dip
oscillator,

2. The VTVM method. This requires a VI'VM
with a RF probe,

3. The observed Minimum Plate Current-
- Maximum Power Output method, No external
equipment is required,

GRID DIP OSCILLATOR METHOD

Refer to Figure 26 for the following steps,

NEUTRALIZATION
WITH A GRID DIP
OSCILLATOR

Figure 26

()

~—~
—

Turn the FUNCTION switch OFF and be
sure that the 5R4 high voltage rectifier
tube, V13, is removed from its socket.

Place the Transmitter on its side with the
final tank coil toward you,

Turn the FUNCTION Switch to PTT-VOX.

Tune the Transmitter up at 14,250 ke in the
CW mode - observing grid current. (See
Page 130 for tuning instructions.)

With the key closed, tune the grid dip
oscillator (used as a diode detector) to the
frequency of the Transmitter by coupling it
to the 20 meter portion of the final tank
coil, This will be indicated by a peak
reading on the meter of the grid dip oscil-
lator.

Rotate the DRIVER TUNE and FINAL TUNE
controls to increase this peak to its maxi-
mum point, The indication now showing on
the grid dip oscillator is a residual RF
voltage appearing on the "hot" end of the
final tank coil,

Using insulated long-nose pliers, rotate the
shaft of variable capacitor, C58,for a mini-
mum reading on the meter of the grid dip
oscillator,

Remove the griddip oscillator from the final
tank coil compartment and tip the Trans-
mitter to its normal upright position,

Be sure that a dummy load is connected to
the antenna coaxial jack, Install the 5R4
high voltage rectifier tube in tube socket
Vi3,

Tune the transmitter up at 14,250 ke in
the CW mode, Adjust the transmitter for
1/4 to 1/2 ma of grid drive,

Set the METER switch to read plate cur-
rent and observe i minimum plate cur-
rent is obtained at the same time as
maximum power output, Maximum power
output can be checked by changing the

'METER switch to REL PWR and advancing

the REL PWR ADJ control, If these two
points do not coincide, repeat the neutra-
lizing adjustment. Grid current must be in-
dicated in order to observe a plate current
"dip. "
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WITH VTVM

INSUL.ATED

g

H

SET VTVM
TO NEGATIVE
DC SCALE

Figure 27

VTVM WITH RF PROBE METHOD
Refer to Figure 27 for the following steps.

(«f Turn the FUNCTION switch to OFF and be
sure that the 5R4 high voltage rectifier
tube, V13, is removed from its socket,

W Place the Transmitter on its side with the
- final tank coil toward you, Connect the RF
probe of a VT'VM between the RF output lug

on the final tank coil and chassis ground,

Set the VTVM for -DC, Set the VIVM on

its highest scale, reducing the scale as

necessary to obtain a useful reading, Turn -

the FUNCTION switch to PTT-VOX, Tune
the Transmitter up in the CW mode at
14 250 kc. Peak the DRIVER TUNE and
the FINAL TUNE controls for a maxi-
mum reading on the VIVM. Now rotate
neutralizing capacitor C58 until the voltage
reading on the VIVM falls to a minimum
reading,

After this check has been made, remove the
VTVM, reposition the Transmitter in its upright
position, and insert the 5R4 high voltage recti-
fier tube, V13, in its socket,

(¥ Set the METER switch to read plate current
" and observe if minimum plate current

is obtained at the same time as maximum
power output occurs. Grid current must be
indicated in order to observe a plate current
"dip. " Maximum power output can be check-
ed by changing the METER switch to REL
PWR and advancing the REL PWR ADJ
control, If these two points do not coin-
cide, repeat the above procedure,

( ¥ Turn the FUNCTION switch to OFF.

MINIMUM PLATE CURRENT-MAXIMUM

POWER OQUTPUT METHOD

( ) Place the Transmitter on its side with the
final amplifier tank coil toward you,

CAUTION: IN ORDER TO NEUTRALIZE THE

FINAL AMPLIFIER BY THIS METHOD, IT IS
NECESSARY TO HAVE HIGH VOLTAGE AP-
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PLIED. THEREFORE, USE EXTREME CARE
WHEN MAKING THE FOLLOWING ADJUST-
MENTS.

NOTE: Reference to the operating instruction
section (Page 130) on tuning the transmitter
in the CW mode will prove helpful for the
following steps,

( ) Be sure that a dummy load is connected to
the antenna RF output coaxial jack, Install
5R4 high voltage rectifier tube V13, Turn
the FUNCTION switch to PTT-VOX,

( ) Tune the transmitter up at 14,250 ke in
the CW mode, Adjust the grid current for
1/4 to 1/2 ma, Maintain the loading control
at the 50 Q point,

{ ) Adjust the Transmitter for a minimum plate
current indication, then place the METER
switch in the REL PWR position, If maxi-
mum power output does not occur at mini-
mum plate current, adjust capacitor C58 in
small increments, NOTE: Use 2a pair of
ingulated long-nose pliers for this ad-
justment. Grid current must be indicated in
order to observe plate current ''dip."

( ) Each time C58 is adjusted, check the
minimum plate current and maximum power
output conditions, Continue adjusting C58
until maximum power output is obtained at
minimum plate current,

( ) Turn the FUNCTION switch to STDBY and
tip the Transmitter to its normal upright
position,

-~ EINAL ALIGNMENT

NOTE: In order to later accurately set the car-
rier oscillator frequency in proper relation to

- the slope on the upper side band pass crystal

filter, it will be necessary to temporarily con-
nect an audio generator between pin 1 of the

female microphone connector and chassis ground,

The generator should be capable of producing
audio signals in the 30 millivolt range at fre-
quencies of 1000 or 1500 and 400 cps,
INITIAL SETTING OF CARRIER NULL
Set the front panel controls as follows:

MODE - CW

BAND SELECTOR - 3,5

FREQUENCY CONTROL - VFO

VFO TUNING - above 3800 ke

2/3
CLOSED

MAX.
~ . CAPACITY
Figure 28

MIN T
CAPACITY

( \) Set the Carrier Oscillator trimmer ca-
pacitor C80 2/3 closed. See Figure 28,

(X) VOX SENSITIVITY - Clockwise,

(X) FUNCTION switch PTT-VOX.

(/() With the Transmitter key down, tune the
' DRIVER and FINAL TUNE controls for
full output power,

(?C) Tune the gtation receiver to maximum "S"
rmaeter reading on the Transmitter Fre-
quency. Shorten the receiving antenna so
that with the receiver RF gain full on (with
no transmitter output) the 'S'* meter indi-
cates zero "S" units and full scale with
maximum transmitter output,

(X) Now change the transmitter and receiver
MODE switches to USB. Maintain the re-
ceiver setting, Using a temporary jumper,
short microphone pin 2 to ground, This
will key the Transmitter, Be sure the
AUDIO GAIN control is counterclockwise,

(¥) Rotate Carrier Null potentiometer, R118,
until a minimum receiver ''S" meter reading
is indicated,

(x) Rotate Carrier Null trimmer capacitor, C9,
until a minimum receiver 'S meter reading
is indicated,

(y) Repeat the above steps until the "S" meter
- reading is substantially zero,

(x) Remove the jumper from pin 2 of the micro-
 phone connector.
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SETTING CARRIER OSCILLATOR FREQUENCY

(x) Connect the audio signal leads from the
audio signal generator between pin1 and
chagsis ground in the front panel MIC
jack,

(() Keeping the MODE sgwitch in the USB
position, change the METER switch to the
GRID position,

(X) Place the AUDIO GAIN control at its
10 ofclock position and advance the audio
signal generator output at a frequency of
1000 or 1500 cps until Transmitter grid
current just begins to flow, Now slowly
reduce the audio generator output until the
Transmitter grid current is just zero, Note
the audio generator output setting. ', 2./

(74 Change the METER switch to REL PWR
output position and adjust the meter reading
to exactly full scale using the REL PWR
ADJ control,

( ¥ Change the audio generator frequency to 400

cps and adjust its output to exactly the same

level as was used at the frequency of 1000 or
1500 cps.

(}‘/) Rotate carrier oscillator trimmer capacitor
C80 marked CARRIER SET until a REL
PWR output reading of exactly half scale
is indieated, This adjustment places the 400
cps audio signal at a point of -6 db down
the slope of filter FL1, At this time, audio
response between 400 cps and 3000 ¢ps will
be not less than ~6 db, Once set (providing
carrier crystal and crystal filter remain
unchanged), do not change this adjustment,

()\) Remove the audio signal generator and
place the FUNCTION switch in STDBY,

()({ Rotate the AUDIO GAIN control fully coun-
terclockwise,

SETTING SIDEBAND FREQUENCY
(\Kf’ Plug in the microphone,

NOTE: In each of the following steps, the push-
to-talk (abbreviated PTT) microphone button is
depressed to obtain a signal from the Trans-
mitter which is tuned in on the station re-
ceiver, The microphone button maybe depressed,
the adjustment called for made, and then the

e

button released until the next adjustment is
called for,

(>() Turn FSK irimmer capacitor C92 to its
fully closed position,

Allow the Transmitter to remain in the
USB mode,

(X) Turn the VOX SENSITIVITY control fully
counterclockwise,

(%) Change the FUNCTION switch to the PTT-
VOX position, ‘

(/7 Depress the PTT button and tune the

transmitter signal in on the receiver (in
CW mode) for zero beat,

( P If not enough signal is available, more may

- be obtained by rotating carrier null po-

tentiometer, R118, slightly in either di-
rection, Release the PTT button,

(?{) Change the Transmitter MODE switch to
ISB. Be sure not to disturb the receiver
tuning control,

(») Depress the PTT button and adjust LSB
trimmer capacitor, C91, for zero beat in
the receiver, This adjustment sets the fre-
quencies of the sideband oscillator, V4, and
their relationship to the carrier oscillator
frequency, Once set (providing carrier,
filter or sideband crystals remain un-
changed), make no further adjustments, Re-
lease the PTT button,

SETTING SIDEBAND BALANCE OUTPUT

(~) Set the METER switch to the REL PWR
output position, Set the REL PWR ADJ
control fully clockwise,

(- ) Depress the PTT button and note the meter
output reading, (f not high enough, the
CARRIER NULL potentiometer, R118, may
be rotated,)

( ) Switech to USB and note this outpuf reading,

(+) ¥ these readings are not exactly equal,
adjust SIDEBAND BALANCE potentiometer,
R117, until there is no difference in the
readings, This adjustment gets the level of
sideband oscillator V4 to provide equal
output in both sideband modes, Once set
(providing carrier or sideband crystals
remain unchanged), make nofurther adjust-
ments,




.

HEATHIKIT

Page 121

FINAL CARRIER NULL SETTING

With the station receiver set as in the
"Initial Setting of Carrier Null” on Page 119,
depress the PTT button,

(™) Again rotate CARRIER NULL potentiometer,
R118, for a minimum receiver "S" meter
reading, Now rotate CARRIER NULL trim-
mer capacitor, C9, until aminimumreceiv-
er ""S" meter reading is reached,

NOTE: The adjustment of CARRIER NULL po-
tentiometer, R117, and capacitor C9 interact,
With each settmg of capacitor C9 a change in
the resistance setting of R118 will bring a

lower '"S" meter reading, When the receiver "'S" .

meter reaches zero, the receiver may be de-
tuned from zero beat and controls R118 and C9
adjusted for the lowest audio signal from the
receiver, With the completion of this adjustment,
the carrier should be nulled and remain so for
both LSB and USB modes,

CAUTION: It is suggested for the final null
adjustment that plenty of time be allowed,
and that both Transmitter and receiver be
maintained at ambient operating temperatures
and the carrier null be checked over a period

of several hours to make sure the null remains
at the original zero "S" meter level, Readjust
R118 and C9 if necessary.

This completes the final carrier null adjustment,
Once set, providing no serious mechanical
changes take place which could move compo-
nents, the setting should remain constant, An
occasional recheck should convince the station
operator of the reliability of his settings,

NOTE: It will be advisable to recheck this ad-
justment after cabinet installation,

(X ) A final check may be made by reducing
the receiver RF gain and advancing re-
ceiver audio gain controls, Advance the
Transmitter AUDIO GAIN to about 10
o'clock and speak into the microphone while
monitoring your voice on the station re-
ceiver, Modulation shouldbe clear and clean

if properly tuned b é.
1/74/’/ -
TRAP TUNING 3:'

Tuning of the 40 and 20 meter traps 1s accom-
plished by tuning for a minimum receiver "S"
meter reading at the frequencies indicated below
with the Transmitter tuned at the stated fre-
quencies in the CW mode,

SETTING ALC METER LEVEL

(X With the METER switch in the ALC posi-
tion (AUDIO GAIN control fully counter-
clockwise) and the MODE switch in LSB
or USB position, set the meter pointer to
the lower edge of the white ALC box cor-
responding to the 100-250 mark on the
meter scale, Using Meter Adjust control
R113 marked ALC SET on the top plate.
This is the proper resting point for the
ALC indication,

SET BAND SET DRIVER SET VFO TUNE RCVR SET TRAP
TO TUNE TO TO TO TO MINIMUM
6.9 Tune for max 7.0 me ‘ 6.8 mc 40
grid reading trap
139 Tune for max 14,25 me 14 150me 20
grid reading trap
{ 20.9 . o [ 21135 4re ; / 1071¢ /5 TRAP !
t » - )

CHECK OF RELATIVE POWER ADJUST
CONTROL

(¥) Return the Transmitter to CW and the

" METER switch to REL PWR. Key the
Transmitter and rotate the REL PWR ADJ
control R114, In normal operation, it should
be possible to vary the indicationfromzero
to maximum output, In this position, the
meter indicates relative power output,

‘/ (««;-//

O

oK
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SETTING FSK FREQUENCY

( ) Insert a standard two circuit key plug

()

()

()

in the FSK key jack on the Transmitter
rear apron, I a teletype machine ig avail-
able, the contacts from the keyboard may
be connected to the FSK keying plug,
If no teletype transmitter is available, the
FSK frequency may be set by grounding
the FSK key plug (with the outer plastic
body of the plug removed) using a screw-
driver,

Remove the key plug from the front panel
KEY jack,

Now turn the Transmitter MODE switch to
FSK position and the FUNCTION switch to
MANUAL. Tune the resulting signal to
zero beat on the station receiver,Now short
the FSK key plug, The resulting beat note
produced in the receiver is the amount of
frequency shift available before adjustment,

Rotate frequency shift trimmer capacitor
C92 to produce the desired frequency shift
in cycles per second, If an audio oscillator
is available with speaker attached, it may
be used as a direct audible comparison
between the beat note produced by the
Transmitter and that produced by the audio
oscillator, Each time the MODE switch is
turned to FSK, this resulting beat note will
appear and no further resetting will be
necessary unless a change in FSKfrequency
shift is desired,

Note: After setting the FSK frequency, return
to the paragraph "SETTING SIDEBAND FRE-
QUENCY" (Page 120) and recheck this adjust -
ment,

VOX CONTROL FUNCTIONS-CW-AM-SSB

(

} Return the Transmitter to the CW mode and
insert a radioctelegraph key plug inthe front
panel KEY jack (key contacts open). Turn the
FUNCTION switch to PT'T-VOX and recheck
the VOX DELAY R115 and VOX SENSI-
TIVITY R109 controls, Counterclockwise
rotation of R109 with the key down should
cause relay K to open somewhere between
3 and 12 o'clock of the knob travel, Clock-
wise rotation of R109 should cause relay K
to close somewhere within the same areaof
knob travel, Both checks should be made

with the key closed, Full counterclockwise
rotation of R115 should give minimum time
delay when the key is released, Full clock-
wise rotation of R115 should give maximum
time delay when the key is released,

Reduce the plate current to 100 milli-
amperes by rotating the DRIVE LEVEL
control counterclockwise and change the
MODE switch to the AM position, Key the
Transmitter by speaking into the micro-
phone and again recheck operation of the
VOX DELAY control R115 and VOX SENSI-
TIVITY control R109, varying the twointhe
AM mode to produce the same results as
in the previous step,

Perform the same VOX control checks in
LSB and USB modes, Each should react
the same in all modes with or without
modulation (AUDIO GAIN control open or
closed). Successful tests indicate proper
operation of the VOX controls as well as a
partial check of the MODE switch,

MODE SWITCH FUNCTIONS

()()’ 'Return the Transmitter to CW, FUNCTION

)

()

switch to PTT-VOX, and advance the DRIVE
LEVEL control to produce full transmitter

~output, Key the Transmitter to checknormal

relay K operation, (Repeat first step under
VOX Control Functions,)

Reduce the plate current to 100 milliam-
peres, using the DRIVE LEVEL control,
Change the MODE switchto AM (FUNCTION
switch still in PTT-VOX). You should ob-
serve thefollowing results: In this mode, re-
lay K should not close while keying the
Transmitter using the radiotelegraph key in-
serted in the front panel, Relay K should
close when the microphone button is de-
pressed, Relay K should close when speaking
into the microphone, providing the VOXSEN-~
SITIVITY is set anywhere from 12 to 5
o'clock, :

Change the MODE switch to the FSK posi-
tion - relay K should not close when keying
or depresging the microphone button,

Change the MODE switch to LSB position -
relay K should not close with keying of the

.Transmitter but should close upon depress-

ting the microphone button or when speaking
into the microphone.
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Change the MODE switch to USB position -
relay K should not close with keying, but
should close on depressing the microphone
button or when speaking into the micro-
phone, .

Successful completion of these checks indicate
the correct functioning of the MODE switch,

FUNCTION SWITCH FINAL CHECK

( )o) Correct operation of the FUNCTION switch
is indicated by the following checks:

(" Placing the FUNCTION switch inthe STDBY
position should make it impossible to close
relay K in any position of the MODE switch,
either by keyingthe Transmitter, depressing
the microphone button, or speaking into the
microphone, It will be normal however, to
hear the CW keying of the driver stage in the
station receiver, providing the RF DRIVE
LEVEL control R112 is in its clockwise
position and the DRIVE TUNE control is
approximately correct for the frequency
used,

(p Placing the FUNCTION switch in PTT-VOX
should restore the Transmitter tofull oper-
ating capability in all modes except FSK.
Keying in CW or depressing the microphone
button or speaking into the microphone in
AM (always at a reduced plate current level
of 100 milliamperes), LSB and USB should
close relay K with normal output,

(§)/A1though not yet connected to the receiver,
placing the FUNCTION sgwitch in the SPOT
pogition will make it possible to hear the
Transmitter keyed tone in the station re-
ceiver, providing the SPOT LEVEL control
is advanced in a clockwise direction, but
relay K should not close in any position of
the MODE switch, Return the SPOT LEVEL

control to its fully counterclockwise position
after this check,

( { Placing the MODE switch in CW and the
FUNCTION switch to MANUAL should close
relay K, No output should occur until clos-
ing of the radiotelegraph key, Return the
FUNCTION switch to STDBY.

()d Place the MODE switch in AM (reduced 100
milliampere plate current) and turn the
FUNCTION switch to MANUAL., Relay K
should close and Transmitter output should
oceur with or without modulation, Returnthe
FUNCTION switch to STDBY,

()Q Place the MODE switch in FSK position,
remove the front panel key plug, and turn
the FUNCTION switch to MANUAL, Relay
K should close and full Transmitter output
should occur, Keying the FSKkey jack should
change only the carrier frequency, Return
the FUNCTION switch to STDBY.

ﬁQ Place the MODE switch in the LSB position

‘ and turn the FUNCTION switchto MANUAL.,
Relay K should close but no Transmitter
output should occur until the AUDIO GAIN
control is advanced in a clockwise direction
while speaking into the microphone, Return
the FUNCTION switch to STDBY,

The successful completion of these checks indi-
cates proper operation of the FUNCTION switch,
I other than normal operation is experienced,
refer to the In Case Of Difficulty section, This
completes Final Test and Adjustment of your
Marauder Transmitter,

NOTE: Before cabinet installation, be sure the
cable harness and internal wiring along the
rear apron are positioned so the rear apron
screws will not cause a short circuit when
they are installed.

TRAP ADTusTvENT (£77)

( ) Tu~sE rRAnNS 27 TEL Fom Fuee

() wiTe 7HE T
APPEAL AT 21,00k

¢ Y wiTw THE RECEVER

METE K REAP A G wWHEN Propshey ADTVSTED THS

MOKRE THANY S§ DR fBrroww rodk TEAwS M TTER ©

AARE M TTER REY DI (zﬁn;zf—),

qumEp TO 2/ rpexe ADT
F

’ £ L
T poT 170 € mepk AT Z e

THE YTH P ARMO

eRoslovet 57

vT YT

¢ o F FHE vFo wW/iii

a,ey,ﬂ" PR E N S

LN "
wirT +#7 oL A Py e 3

Z &




Page 124

CABINET

{ ) Install the four large rubber feet on the
cabinet, Use 8-32 x 3/8" hardware, Insert
a screw through each rubber foot and then
through the cabinet bottom, Use #8 lock-
washers under the nuts and tighten securely,
See Figure 29,

Place the Transmitter infront of the cabinet
and pass the line cord through the opening
in the back of the cabinet, Now slide the
Transmitter on the rails and into the cabi-
net, while guiding the line cord through the
opening in the back, Use ten 10-32 phillips
head screws to fasten the front panel to the
cabinet, Use eight #10 sheet metal screws
through the back of the cabinet intothe rear
chassis apron, Tighten all screws securely,

NOTE: After cabinet installation, recheck the
rear collars on the VFO tuning and plate

3o

INSTALLATION

J 8-32 NUT
& #8 LOCKWASHER

RUBBER
FOOT

g 8-32X /8" SCREW
Figure 29

loading shafts to eliminate any binding action,
if present,
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Refer to Figures 30 and 31 for clarification of
the following information, Either of these figures
may be used, depending on whether or not a
linear amplifier is uged with the Transmmitter,

LOCATION

Although the Transmitter runs at normal ambient
temperatures, it will be well to avoid excessively
warm locations, such as those near radiators or
heating vents, The Transmitter shouldbe placed
in a location that provides adequate space around
it, permitting free air circulation through the
cabinet openings,

3

OSCILLOSCOPE

O

a2® Lo
TO VERTICAL

80-751L
FEED PQINT

DEFLECTION PLATES

POWER SOURCE

This Transmitter is designed to operate on 117
volts 50/60 cps AC power, With no connection
made to the 200 watt AC socket on the rear
apron, the peak power consumption ig about
400 watts, If this socket ig used, thetotal power
consumption will run near 600 watts, Attention
should be given to the source of power and
the AC power outlet should be properly fused
and fed with adequate wiring, Take into con-
sideration any other appliances that may be
attached to this line,

HY-Z PHONE
PATCH

SPOTTING HX-10
LINE  SIGNAL
CORD ) NITOR

[¢] O
©0
O [o]

ANTENNA

M

00, TRANSMITTER ,
MONITO

4-80n
p' BIAS
ND
il

COAXIAL
RELAY
n7 vac fi’

o —— TQ RTTY

et KEY BOARCG

RECEIVER

LINEAR AMPLIFIER

BIAS

oéo%@

RF QUTPUT 1l

0SCILLOSCOPE
TO VERTICAL

RF INPUT

Figure 31
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ACCESSORY SOCKET CONNECTIONS 11 /4"

A male octal plug is supplied for accessory @ _ ‘ _'Ts/ o
socket connections, Leads from this plug to the =

station receiver, antenna relays, and any ampli-
fier which may be used are shown in Figure 31
{on Page 125) and are to be made as follows:

Pin 1 - To receiver 500 Q output,

Pin 2 - To receiver speaker,

Pin 3 - To receiver 4-8 Q output,

Pin 4 - To the receiver mute connection on

the receiver, This is a grounding
function in receive and ungrounding

in transmit, K r receiver re-
ransm you ¢ r ACCESSORY SOCKET

quires voltages for muting, it is EXTERNAL CONNECTIONS
suggested a separate source be @ .
supplied and controlled through ex- SOLDER SOLDER
ternal contacts on the antennarelay, PIN8—A L ~PIN 1 RCVR. 5001
Pin 5 - To lineat' amplifier cutoff bias con- RELRY {_;ma' PIN 2 SPKR
nection (if used). IMPORTANT: No . .
current is intended to be takenfrom GND. PINE IN3RCVR 4-8.1
this connection, It is to be used for EXT. BIAS PINS PING RCVR MUTE

cutoff bias only and serious damage
could result to the internal bias
supply in the Transmitter if current
is drawn from this pin.

Pin 6 - To the station receiver ground con-
nection,
Pin 7 - To the one gide of the antenna

relay solenoid (117 volts AC),
Pin 8 - To other side of the antenna relay
golenoid (117 volts AC),

{ ) Make connections to the ACCESSORY plug

as shown in Figure 32, ning from the Transmitter to the receiver

antenna input connection, Install a suitable

( ) Referring to Figure 33, prepare a length connector on the other end, See Figure 30

of RG-58A/U coaxial cable and attach one on Page 124, Use enough cable to reach

of the supplied phono connectors on one from the Transmitter to your receiver
end,, This is the spotting signal cable run- installation,

RrRemove 1” of auter Insulation, It may be Push the shield back as far as It wiil go
nacessary 1o siit the Insulation lengthwise  and strip off 3/4" of Insulation from the

to remave, Take care not to cut shield thner conductor and tin Inner conductor.
wires. . \
e
: m\
Place phono connector on oahle firmiy Dress shield up on base of connector and
against inner Insulation. Solder inner solder. Then trim inner conductor from
congductor, tip,

Figure 33
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GROUND

The chassis ground connection that is provided
on the rear apron of the Transmitter should be
connected to an actual earth ground by a heavy
lead (#12 or #14 wire will suffice, although
heavier wire may be used). This ground lead
should be as short as possible and be con-
nected to a ground rod driven into the earth at
least 6 feet, If the transmitter ig over a half-
wave length away from the ground rod at the
operating frequency, a system of three wires
may be used, each wire being a different length,
It is recommended that you donot use gas pipes,
electrical conduit, or water pipes that are a
part of the structure of adwelling for grounding,
Water pipes are not necessarily good grounds
because of pipe compound used at joints and
corrosion developing between joints,

OSCILLOSCOPE MONITORING

The Transmitter has a built-in capacative volt-
age divider for ease of controlling voltage tothe
oscilloscope for monitoring of the output wave-
forms, Using a phono plug, connect approxi-
mately four feet of RG-58 coaxial cable between
the TO MONITOR jack on the Transmitter rear
apron and the vertical deflectionplate terminals
of the oscilloscope, (Direct connection to the
vertical deflection plates is preferred rather
than through the vertical amplifiers to elimi-
nate problems due to lack of frequencyresponse
in the oscilloscope.) The capacitance of the coax
together with that of the variable compression
mica trimmer capacitor C79, form the voltage
divider. Increasing the capacity (clockwise ro-
tation of the compression trimmer shaft) will
increase the monitoring level, Different lengths
and types of coax feeding the oscilloscope will
vary the monitoring level,

ANTENNA

The pi-network 50 @ fixed and variable output
is designed to work into a 50 to 75 @ trans-
mission line, Most commercial and home built
antennas are designed to be fed with 50 or 72
Q coaxial cable, RG-8/U or RG-58 coaxial
cable is recommended for the transmission line
to take advantage of the fixed 50 Q2 loading feature
of the Trangmitter, RG-11/U or RG-59 coaxial
cable may be ugsed with a different setting of

gl

et

the loading control, Connect the transmission
line to the RF OUTPUT coaxial jack onthe rear
apron, using a standard coaxial plug (Amphen-
ol PL-259 or equal), ¥ an antenna relay is
used, the other end of this transmission line
will be connected to the Transmitter side of
the antenna relay, using an identical plug at
the other end,

SPOTTING CONNECTION TO RECEIVER

A phono plug with RG-58 cable was previously
prepared using the most convenient short length
between the Transmitter spotting signal jack
and auxiliary receiver antenna terminal, Plug
the phono plug into the Transmitter spotting
signal rear apron jack, Connect the center lead
of the coax cable at the other end to the auxili-
ary receiver antenna terminal, Connect the
ground lead to the receiver ground terminal,
The amount of spotting signal available at the
receiver antenna terminals is varied by the
SPOT LEVEL control R111 on the transmitter
front panel, which should be placed in the fully
counterclockwise position at thig time,

FREQUENCY SHIFT KEYING CONNECTIONS

If radioc teletype operation is contemplated, it
is suggested a standard 2-circuit key plug
be wired, using shielded cable, Connect the
shield braid to the plug body, Connect the other
lead to plug terminal #1. The other end of the
cable should be connected to the teletype key-
board terminals,

PHONE PATCH CONNECTION

A phono plug is furnished for the connection of
a high impedance phone patch such as the

Heath Phone Patch, Using a shielded length of .

low impedance audio cable, connect the center

lead of the cable to the phono plug center pin g{ 7

and outer shield braid to the plug body. Plug
this end into the phone patch jack on the Trans-
mitter rear apron, Connect the center lead at
the other end of the cable to the center pin
of another phono plug, shield braid to the plug
body, Plug this end into the mike output con-
nection on the phone patch, When the phone
patch is in "ON'" position it is in parallel
with the {ransmitter microphone input, When
"OFF", it may be left connected to the rear
apron jack,
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NOTE: It should be noted that an amateur radio
operator and station license is requiredtoplace
this Transmitter on the air, Information re-
garding licensing and amateur frequency allo-
cations may be obtained from publications of the
.Federal Communications Commission or the
American Radio Relay League in the U.S.A.

METER READINGS

Referring to Figure 34, study the meter andnote

how it reads for various positions of the meter
switch, Observe that it has two main scales
and the ALC area in white; one scale reading
from zero to 400 in which the small divisions
represent 20 milliamperes each, The other scale
from zero to 1000 or (divided by 1000) zero
to 1, in which the small divisions represent
50 volts or .05 milliamperes each,

These scales should be interpreted as follows:

METER SWITCH MEASURES RANGE OF READING

POSITION ,

GRID Final grid current Otol ma

PLATE Final plate current 0 to 400 ma

ALC ' ALC voltage ALC (white area only)

REL PWR Relative power output Adjustable zero to maximum
with REL PWR ADJ control,

HV Final high voltage 0 to 1000 volts,

289 200 0

0,
.20
: 23
GRID-PLATE~HV
GRID
METER SWITCH POSITION SCALE READING FULL SCALE
GRID (CURRENT) 0 - 1000 + 1000 0-1MA
PLATE (CURRENT) o - 400 0 -400 MA
LC (AUTOMATIC L
NALC (AUTOM LEVEL CONTROLI |\ oo oy
MAXIMUM
MODUL ATION
POINTER SET AT LEFT | RIGHT EDGE
EDGE OF ALC BOX OF ALC BOX
RELATIVE.
REL. POWER . ADJUSTED 8
oW 0 - 1000 “REL PWR ADJ"
CONTROL
Figure 34

GRID-PLATE-HV

HV
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CRYSTAL FREQUENCY CONTROL

Crystals to be used for oscillator frequency
control are not supplied, For your convenience
in ordering any such crystals as may be desired,
it is pointed out that such crystals must have a
pin spacing of 486" and a pin diameter of
093" to fit the socket ontop of the VFO chassis,
Since thefrequency control crystal oscillator op-
erates in the same frequency range as the VFO
(from 4900 to 5500 kc), it will be apparent that
each crystal within the range of this oscillator
will produce geven output frequencies because
there are seven bands, each having different
heterodyne mixing frequencies, To compute a
desired crystal frequency, it is necessary to
subtract the desired operating frequencyfrom the
heterodyne mixing frequency chart, a copy of
which is reprinted below:

As an example, let us say you desire to operate
at an output frequency of 28,8 megacycles in
band 10B. Subtracting 28,8 from the mixing
frequency of 34,0 megacycles indicates acrystal

frequency of 5.2 megacycles would be required,

X an output frequency of 7,220 megacycles was
desired in the 40 meter band, subtracting 7,22
megacycles from 12,40 megacyceles indicates that
a crystal frequency of 5,18 megacycles would
be required, Conversely, if you have a 5.0 meg-
acycle crystal and wish to know what output
frequencies would result, you could subtract
the crystal freguency from the mixingfrequency
indicdting this crystal would provide output
frequencies of 4,0, 7.4, 14.4, 21,4, 28.4, 29,0,
and 29,6 megacycles,

Regardless of what crystal frequency is chosen,
when the FREQUENCY control switch on the front
panel is in the XTAL position, the crystal
frequency and position of the BAND SELECTOR
will determine what the outputfrequency will be,
Trimmer capacitor C129 on the VFO enclosure
will vary the crystal frequency of mosterystals
to compensate for any error in crystal grinding
or deviations of the measureddesiredfrequency
within small tolerances,

BAND MIXING OUTPUT FREQUENCY
FREQUENCY RANGE

10C 34,6 megacycles 29,1 - 29,7 megacycles
10B 34,0 megacycles 28,5 - 29,1 megacycles
10A 33.4 megacycles 27.9 - 28,5 megacycles
15 26,4 megacycles 20,9 - 21,5 megacycles
20 19,4 megacycles 13,9 - 14,5 megacycles
40 12,4 megacycles 6.9 - 7.5 megacycles
80 9.0 megacyqles 3.5 ~ 4,1 megacycles
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OPERATING INSTRUCTIONS

NOTE: It will be assumed all connections to be
used are in place, including the line cord,
antenna relay, spotting cable to receiver, moni-
tor level to scope, ground connection, accessory
socket connections to relay, receiver speaker
and ground, phone patch, and FSK KEY jack,

&2

Set the controls as follows:

FUNCTION switch - STDBY (plug the key
into the front panel KEY jack, contacts

( ) Adjust the FINAL TUNE control for the
loudest signal in the receiver, (Again, if
too loud, reduce DRIVE LEVEL.)

{ ) Turn FUNCTION switch to PTT-VOX,

( ) Close the key and set the grid drive to
about 1/2 millj by advancing the
DRIVE LEVEL control (if low) or by
retarding (if high) and rotating the DRIVER
TUNE control for maximum grid drive,

( ) Turn the METER switch to REL PWR,

T open.)
B 14 BAND SELECTOR - desired band,
+..7 | AUDIO - fully counterclockwise,
= ¢ MODE switch - CW,

close the key, and obtain a midscale read-
ing by rotating the REL PWR ADJ control.

4
[~ | VOX SENSITIVITY - tully clockwise.

VOX DELAY - fully counterclockwise,
VOX ANTI-TRIP - fully counterclockwise,
' DRIVE LEVEL control - fully clockwise,
FREQUENCY control - VFO or XTAL.
, VFO - desired frequency (if used), no
o setting required if crystalfrequency control
is used,
FINAL LOAD - 50 @,
~ FINAL TUNE - desiredband area indicated,
wz;;-,« METER switch - GRID.
REL PWR ADJ - 9 o'clock,
SPOT LEVEL control - fully counterclock-
wise,
MONITOR LEVEL control {(rear apron)
minimum capacity (if scope is used).

The volume from the tone oscillator maybe
changed by adjusting R119,

{ ) Close the key and tune the station re-
ceiver to the frequency selected,

NOTE: Open the key between the steps tofollow,
( ) Adjust the DRIVER TUNE control for the

loudest signal in the receiver, (If too loud,
reduce DRIVE LEVEL,)

( ) Close the key and rotate the FINAL TUNE
control for maximum power output indi-
cation,

NOTE: TUNING OF THE FINAL AMPLIFIER
FOR MAXIMUM RELATIVE POWER OUTPUT
WITH METER IN "REL PWR" POSITION ONLY
IS IMPERATIVE. METER "PLATE" POSITION
IS USED TO CHECK THE AMOUNT OF PLATE
CURRENT ONLY, NOT RESONANCE, UPON
TUNE UP,

{ ) Change the METER switch to PLATE, close
the key, and check plate current, It should
run between 220-250 milliamperes,

~S———

( ) Now advance the keying MONITOR LEVEL
control, R119, to the desired volume level
(located inside the cabinet just to the rear
of relay K on thetopplate). Be sure to avoid
contact with the relay or the rear of the
METER switch which is adjacent to this
control,
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If your antenna does not present a nonreactive
50 © load to the Transmitter, it would be ad-
visable to adjust the FINAL LOAD control for
maximum power output at this time, retuning
the FINAL TUNE control, (Early correction of
antenna standing wave ratio of more than 2 to 1
is the best solution to this problem,)

{ ) Set the VOX DELAY control to the desired
CW break-in delay time,

The Transmitter is now fully tuned for CW
operation, using VOX control break-in, The
tuning operations above are basic for all other
modes, Once familiar with them, no difficulty
will be experienced and you will find tuneup
requires much less time than it takes to read

-this portion of the procedure,

) Tune up in CW,

(
( ) Change the MODE switch to USB or LSB
as desired,

( ) Change the METER switch to ALC position,

( ) Advance the AUDIO GAIN control to about
10 o'clock (different voice characteristics
and types of microphones may gause this
setting to vary between 10 an 'clock).
Observing the ALC meter scal€, maintain
modulation level to confine meter peak
readings to the upper edge of the white ALC
meter area,

NOTE: With the meter in the ALC position,
when the pointer moves this indicates that
the Automatic Level Control stage V19 is
automatically cutting down the final ampli-
fier driving voltage, There is nothing to be
gained by modulating so the pointer reaches
peaks outside the ALC area since only dis-
tortion and interference to adjacent fre-
quencies will result, See Figures 354, 35B,
and 35C, illustrating typical oscilloscope
patterns, Plate current inSSB will normally
run between 80 and 100 ma. No grid current
will be indicated in this mode. Relative power
will normally run 1/4 to 1/3 that indicated
in CW,

Oscilloscope pattern and meter
reading resulting from CW or single
tone modulation. The meter indicates
full plate current of 240 ma,

Figure 35A

QOscilloscope pattern and meter read-
ing resulting from SSB voice modu-
lation, Notice the peaks onthe oscil-
loscope pattern, The are sharp, in-
dicating a clean signal, and they at-
tain the same height as the CW or
"single tone" pattern of Figure 354,
indicating maximum power input,
NOTE: Plate current peak reading
is approximately 1/2 or less of
maximum "single tone' reading due
to meter inertia and voice charac-
teristics., Plate current approxi-
mately 100 ma,

Figure 35B
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Oscilloscope pattern and meter read-
ing resulting from SSB over-modula-
tion, The meter reads higher, but the
Figure 35 C scope indicates peak flattening., Op-

approximately 150 ma.

eration in this manner causes dis-
tortion and severe interference to
adjacent frequencies. Plate current

—_—

———

( ) Adjust the front panel VOX DELAY, SEN-
SITIVITY, and ANTI-TRIP controls to suit
your operating convenience,

( ) Speak into the microphone normally, using
either VOX or PTT operation, ¥ PTT is
used, turn the VOX SENSITIVITY and ANTI-
TRIP controls fully counterclockwise,

WARNING: When going from any mode to AM,
ALWAYS reduce plate current to 100 ma first,
then proceed., This precaution will prevent
damage to the final amplifiers,

{ ) Tune up in CW mode exactly as is done

above,
’;( ) Reduce the plate current to 100 milliam-
peres with the DRIVE LE control,

( ) Change the MODE switch to AM.

( ) Advance the AUDIO GAIN control to about
10 o'clock (a limit of 100% modulation
should be observed on the scope monitor).
( ) Speak into the microphone normally, using
PTT or VOX operation, ¥ PTT is used, set
the VOXSENSITIVITY control fully counter-
clockwise and use the PTT switch at the
microphone to activate the Transmitter, If
VOX is used, the VOX ANTI-TRIP should be
set at midscale and the VOX SENSITIVITY
control slowly advanced in a clockwise di-
rection until when speaking into the mic-
rophone the relay turns the Transmitter on
instantly and positively, VOXDE LAY should
be set for comfortable operating practice,

The Transmitter is now fully tuned for AM
phone operation, You will observe that this
mode is single sideband AM using the lower
sideband (1/2 the normal AM bandwidth).

'b_IEJ‘grid current will be indicated in this mode.
»

of pos/

NOTE: Audio energy to the receﬁr;rng converter
may be taken from the station receiver through
the headphone jack in this mode,

@7&« 7 et %517

( ) Tune up in CW,
( ) Obtain 1/2 milliampere of grid drive,

( ) Plug the FSK key plug in the FSK KEY jack:
on the rear apron, (Now connected to the
teletype keyboard.) )

( ) Change the MODE switch to FSK,

A Furrthe-FUNCEION-SWitCh—te--MaNG Ao

( ) Close the Transmitter key contacts (front
panel KEY jack).

( ) Start the teletype equipment (observe if
"mark" and "space" characters are cor-
rect).

( ) Increase grid drive until plate currentdoes
not vary,

( ) When transmission isthrough, youmayopen
the front panel key contacts, sign your sta-
tion call snd-petuen-the-FHNCHION-gwitch-

“+o-STPBYr

SPOTTING LEVEL FUNCTION

{( ) With the transmitter tuned for operation-
in the LSB or USB modes, turn the FUNC-
TION switch to SPOT, (SPOT level control
should be fully counterclockwise,)

With the AUDIO GAIN control set for normal
SSB operation, speak into the microphone
and slowly advance the SPOT LEVEL front
panel control in a clockwise direction until

()
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you hear your voice in the station receiver,
The getting of the SPOT LEVEL control will
depend on the setting of the receiver RF, IF,
and audio gain controls, The receiver should
be set for normal receiving levels comfort-
able to the operator, DO NOT advance the
SPOT LEVEL control too far since audio
from the receiver can feedback into the
microphone, This feature isprovided soyou
may use the "Talk-On Frequency' method
of spotting, if desired, without interrupting
a QS0. While in this position, listening to
yourself on the station receiver, you may
peak the DRIVER TUNE control, if neces-
sary, so the driver stage is peaked at the
operating frequency thus avoiding the neces-
sity of returning to the CW mode to retune
and putting a signal on the air inthe middle
of an SSB QSO.

Return the FUNCTION switch toSTDBYand
the SPOT LEVEL control fully counterclock-
wise,

Change the MODE switch to CW,
Change the FUNCTION switch to SPOT,

Slowly advance the SPOT LEVELfront panel
control in a clockwise direction until you
hear the Trangmitter signal inthe receiver,
Note that it is not necessary to hold the
key down to spot in this position, Again,
the setting of the SPOT LEVEL control
will depend on the setting of the receiver
RF, IF, and audio gain controls, This
feature is provided so you may use the
"'zero-beat" method of spotting in CW mode
if degired, The DRIVER TUNE control may
also be peaked during this operation in the
event you have changed frequency and do
not want to put a signal on the air, If in
1SB, USB, or AM modes you may quickly
switch to CW for a "'zero-beat"” spot check,

returning to the desired mode by means of
the MODE switch,

OPERATION WITH LINEAR AMPLIFIER

(

(

(

(

) See Figure 31 (on Page 125) for operational
getup using a linear amplifier,

) Remove the Transmitter RF coaxial out-
put line from the antenna relay (or antenna,
as the case may be) and connect it to the
linear amplifier input circuit,

) Provide a common ground for both Trans-
mitter and linear amplifier; this is IMPOR-
TANT,

) Connect the external bias connection
(BLOCKING BIAS ONLY) from the Trans-
mitter (pin 5 of the accessory socket) to
the linear amplifier bias circuit (Gf re-
quired),

)} Provide the RF cable connection from the
linear amplifier output circuit to the an-
tenna or antenna relay,

) Using the Transmitter in CW mode, obtain
required drive to the linear amplifier, Con-
venient control of drive level is provided
by the DRIVE LEVEL control onthe Trans-
nitter,

) After the linear amplifier is tuned and
loaded, change the Transmitter MODE
switch to the desired mode, openthe AUDIO
GAIN control a small amount while speaking
into the microphone until recommended plate
current peak indication may be read on the
linear amplifier. These peaks are controlled
in SSB and AM modes by the Transmitter
AUDIO GAIN control and in CW and FSK
modes by the Transmitter DRIVE LEVEL
control,
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IN CASE OF DIFFICULTY

1. Recheck the wiring, Trace each lead in the circuit, as shown in the pictorial
colored pencil on the Pictorial as it is diagrams and as called out in the wiring
checked, It is frequently helpful to have a instructions,
friend check your work, Someone who isnot T .
familiar with the unit may notice something 6. ?heqk for btltts of g?lger, wx}:;g ;enéise%r o thtﬁ:
consistently overlooked by the constructor, ‘3; ‘:}%; matter which may be lodged In

2. It is interesting to note that about 90%of the ) o
kits that are returned for repair, do not 7. If, after careful ChE-‘CkS, the trguble 1.S still
function properly due to poor connections not located and a-voltmeter is available,
and soldering, Therefore, many troubles check voltage readings against thoseghom;
can be eliminated by reheating all connec- on the Schematic Diagram. NOTE: Alll
tions to make sure that they are soldered voltage readings were taken with an
as deseribed in the Proper Soldering Tech- megohm input vacuum tube voltmeter, Volt-
niques section of this manual, ages may vary as much as 10%.

3, Check to be sure that all tubes are in their 8. A review of the Circuit Description will
proper locations, Make sure that all tubes prove helpful in indicating where to look
light up properly. for trouble,

4, Check the tubes with a tube tester or by 9. In using the chart below, we suggest you
substitution of tubes of the same types use a Process of Elimination approach.
and known to be good The chart indicates the area of possible

) : trouble, Check each element in these areas
5, Check the values of the parts, Be sure as well as continuity, using the Schematic
that the proper part has been wired into and voltages given,
TROUBLESHOOTING CHART
DIFFICULTY POSSIBLE CAUSE
No power, 1. Check complete 117 V AC wiring against
schematic and pictorials,
2, Blown fuses- check continuity,

No VFO filament 1, Check Schematic and wiring to T1 for

voltage, error, .

No filament voltage 1. Check Schematic and wiring from lug 4

other stages, of terminal strip FE. Lift transformer

T2 green lead from lug 4 of terminal
strip FE, if necessary, to check filament
voltage under no-load conditions,

No bias voltage at 1. Check Schematic and wiring from trans-

terminal FW1, former T2 to diodes CR5 and CR6,

2. Check polarity of diodes CR5 and CRS,

3. Check polarity of bias filter capacitors
C138A and C138B,

4, Check resistors R101 and R76,

No biag voltage at 1, Check continuity from V20-V21 grids

grids of V20-V21, through R96, R89, and R90,

No bias voltage at 1, Check continuity from V8-V8 grids through

grid of V6-V8,

R86 and R87,
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DIFFICULTY

POSSIBLE CAUSE

No low voltage B+,

Check rectifier V14 - replace if necessary,
Check continuity to and from low voltage
choke L17,

Check polarity and resistance reading to
ground of filter capacitor C136A and B -
18 KQ or higher is normal,

No regulated B+,

Check continuity of R95 - should read
about +325 volts at one end, +150 volts at
the other,

Check V17T - replace if necessary,

Check continuity of wiring from V17 to lug
1 of terminal strip FY.

No carrier oscillator
RF output,

Must be measured with a VT'VM RF probe -
use proper probe,

Check V2A plate voltage,

Check V2A grid and cathode connections,
Check to see if crystal Y1 is properly
installed,

No sideband oscillator
RF output,

O DN =
* o o

Measure only with VTVM RF probe,

Check V4 plate voltage,

Check V4 grid and cathode connections,
Check to see if crystals Y2 and Y3 are
properly installed,

Check wiring of MODE switch MS4,

No heterodyne oscillator
voltages at TP,

Measure only with a VTVM 11 megohm
isolation probe,

Check V6B plate voltage.

Check V6B cathode and grid connections,
Check wiring to bandswitch segments BS1
and BS3.

Check to see if crystals Y4, 5, 6, 7,8, 9
are installed in their proper sockets,

Relay K fails to
close in PTT-VOX
position of
FUNCTION switch,

(2]
)

D o
° .

© o=

10,

11,
12,

VOX SENSITIVITY control should be set
fully clockwise,

No audio voltage available from the Audio
Amplifier - check V10B audio output at C115
(must be keyed) . Check audio cable for short
circuit,

Audio oscillator not functioning - check out-
put at V10B grid (must be keyed).

Check plate voltages V10A and B.

Check grid cathode wiring to V10A and B.
Check for wiring error to MODE switch
segment MS2 and MS3,

Check for keyed audio voltage at V2B grid,
Check plate voltage of V2B and V9B,
Check grid and cathode connections of
V2B and V9B.

Check all resistance measurements of V2B
and V9B to indicated values,

Check polarity of CR3,

MODE switch not in CW position,

~
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DIFFICULTY

POSSIBLE CAUSE

VOX DELAY not
normal,

O3 L

Check polarity of CR3,

Check R64 and R115 for proper resistance
values,

Check Cl111 for continuity - should show
only resistance of R64 and R115 across it,
Check plate voltage of V9B,

Check R66, 65 and 67 resistance values,
Check for wiring error to FS1 and FS2,

L«

-

VOX SENSITIVITY
control not normal

InCW. g 9 ocviod 7" Y

Fivr L

VOX SEAS corTRer g cr TO Oiv P 2 va/J’

1.

.

*

SENSITIVITY contr01 should be set fully

0% 5¢ A% do ~reLlockwise,
M —,

Check for audio voltage available from
V10A and V10B,.

Check for wiring error of MS3,

Check plate voltage of V9B,

Check grid and cathode wiring of V9B,
Check for wiring error to R109,

Check resistance of R109 and R60,

VOX ANTI-TRIP
control not normal,

DN =t
L)

-

-3 m.cn.hoa

3

Check for V9A tube failure,

Pin 8 of accessory socket not connected to
receiver 500 © audio output,

Check plate and screen voltage of V9A,
Check grid and cathode connections to V9A,
Check polarity of CR4,

Check resistance reading of R63, R104, and
R105 and capacitors C119 and C120,

Check for wiring error to R110,

PTT feature not
operative in AM-SSB,

[y
.

pw o

(1]
-

Microphone wired incorrectly - recheck
connections,

Check for control wiring errorfrom micro-
phone jack to MS1F,

Check for wiring error from MS1F {o FS2,
Check for wiring error from FS2 to the
cathode of V9B,

Check for V9B tube failure,

VOX SENSITIVITY
control not normal
in AM-SSB but ok
in CW,

[y
.

L)

-JG)U'I.;-E&OON

SENSITIVITY control should be set fully
clockwise,

Check for V1A tube failure,

Check plate and screen voltages at V1A,
Check grid and cathode connections of V1A,
Check audio voltage from V1A at C86,
Check for wiring error at MS3F,

Check for wiring error to R109,

FUNCTION switch
fails to close relay
K in Manual position,

Check for V9B tube failure,

Check for wiring error {o FSI1,

Check for wiring error from FS1 to
cathode of V9B,

Check resistance of R65, 66, 67,

Check plate voltage of V9B and wiring to
relay K solenoid,
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POSSIBLE CAUSE

No VFO output,

DIFFICULTY

.

o .wl.\'n-n

5¢
6.

Check V11 for tube failure,

Check V12 for tube failure,

FREQUENCY control switch should be in
VFO position (counterclockwise),

Check for a short in the coax cable to the
grid of V7,

Check resistor R122 for continuity,

Check regulated B+ to VFO at pin § of V17,

NOTE: ¥ VFO wiring errors are responsible,

the

VFO will have to be removed from the

transmitter and checked after removal of its
cover,

1,
8-

9.

Check plate and screen connections to V11
and V12,

Check all grid and cathode connections to
V11 and V12,

Check for wiring error in the Xtal - VFO
switch,

NOTE: ¥ a separate power supply is available
providing 6,3 V AC and +150 volts DC at 25 ma,
operation of the VFQO and crystal oscillator may
be checked before reinstallation,

Unable to complete

IF alignment,

« & o

L3

woo-am.c.n.sswwu

Check V3 for tube failure,

Check plate voltage of V3, 74 ¥

Check V3 grid and cathode wiring,

Check for proper T3 connections,

Check for V6 tube failure, y 320
Check V5 plate and screen voltageéa 140
Check V5 grid and cathode wiring,

Check for proper T4 connections,

Check V6 for tube failure,

Check V6A plate and screen voltages,
Check V6A grid and cathode wiring,

Check wiring of BS2R and BS2F.

R112 should be fully clockwise,

Unable to complete
Heterodyne mixer and VFO
mixer alignment,

o
.

Check V6 and V7 for fube failure,

Check plate and screen voltage of V6 and
V1.

Check grid and cathode wiring of V6and V7,
Check wiring to BS2R, BS2F, BS4R, and
BS4F, including L1, 1.2, L3, L4, L5, and
L8,

Check coupling capacitor C46 for short,

Unable to complete
initial driver coil

alignment,

L d

[o o)
.

Check V8 for tube failure,

Check V8 plate and screen voltages,

Check V8 grid and cathode wiring,

Check wiring to BS5F and BSS5R including
L7, L8, L9, L10, and L11,

Check coupling capacitor C60 for short,
Check coil L19 and L20 lugs for grounding
to coil enclosure,
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DIFFICULTY

POSSIBLE CAUSE

High voltage -
screen voltage not
available,

(2L AT
« o 0 s @

(=]
.

Check transformer wiring to V13,

Check V13 for tube failure,

Check for wiring error to and from L16,
Check C104 and 105 for short circuit,
Check R53, 54, and 55 for proper resistance
reading,

Check for wiring error at V15 and V16,

Lack of meter
readings or
incorrect meter
readings,

.

cnm-f,om.-

Check wiring to meter,

Check wiring to meter switch,

Check R56 for plate voltage reading,
Check R114 for relative power readings,
Check C107, R58, R58, CR7, and wiring to
output terminal for relative power read-
ings,

Check R38 for grid current readings,
Check R39 for plate current readings,
Check R22 and MSIR wiring for ALC
readings,

Final amplifier low
output,

11,
12,

Lack of grid drive - retune Heterodyne
Mixer and Oscillator, VFO Mixer, and
Driver Stages for maximum drive,
DRIVER TUNING control not peaked - tune
for maximum grid current,

Check V20 and 21 for tube failure,

No screen voltage - check,

Check for wiring error in loadmg cxrcu1t
C156, C78A/B, C154, C155,

Check for switch Wiring error at BSTF
and BS7R.

Check coupling capacitor C75 for short,
Check operating grid bias at V20 and V21~
should reduce from -140 V key up to -52
volts key down,

Check R96, R89, and R90 for proper re-
gistance readings,

Check coil L19 and L20 lugs for grounding
to coil enclosure,

Blown or defective loading capacitors. Check
C154, C155, and C156.

Rear wafer of bandswitch has rotor impro-
perly positioned. Remove and reposition,

Unable to neutralize
Final Amplifier,

Lack of Final grid current - retune prev-
ious Heterodyne Oscillator, Mixer, VFO
mixer, and Driver stages for proper levels,
Check for wiring error to neutralizing
capacitor C58 - coaxial cable routed as
shown must be used,

Check for proper C58 stator connection to
Final Tank Circuit,
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DIFFICULTY

POSSIBLE CAUSE

Unable to null the
carrier,

1, Carrier oscillator not set at proper point
on sideband filter slope - reset carrier
oscillator, Check C80 wiring,

. Check polarity of CR1 and CR2,

. Check for wiring or resistance error of

R118, R9, R10,

Check for wiring error of C9 and C9A,

Check for short from crystal FL1 input

connections to ground, (Crystal pins them-

selves show low resistance to ground nor-
mally.)

Cﬂ‘oh o B

Unable to set carrier
oscillator frequency,

Check wiring to C80 and V2A grid,
Check for proper installation of Y1,

[ ]
. .

Unable to set sideband 1, Check wiring to MS4, C91, and Y3,
frequency, ' 2. Check for proper installation of ¥3 and Y2,
' 3, Check wiring to V4 grid circuits,
‘Unable to set sideband 1. Check wiring to R117 and V4 cathodes,
balance, 2, Check R117 resistance reading with respect
to its center arm,
Unable to set ALC 1. Check resistance of and wiring to R113,
Meter level, 2. Check wiring of R22 and cathode connections
at V3,
3. Check wiring of MS1R,

Unable to set FSK
frequency,

oh.col\')b-‘

Check wiring to C92 and grid of V4,
Check wiring to MS4

Check wiring to FSK KEY jack, )
Follow and recheck instructions on''Setting
FSK Frequency.”

-

SERVICE INFORMATION

SERVICE

X, after applying the information in thig manual
and your best efforts, you are still unable to
obtain proper performance, it is suggested
that you take advantage of the technical facil-
ities which the Heath Company makes avail-
able to its customers,

The Technical Consultation Department is main-
tained for your benefit, This service igavailable
to you at no charge, Its primary purpose is to
provide agsistance for those who encounter
difficulty in the construetion, operation or

maintenance of HEATHKIT equipment, It is not
intended, and is not equipped to function as a
general source of technical information involving
kit modifications nor anything other than the
normal and specified performance of HEATHKIT
equipment,

Although the Technical Consultants are familiar
with all details of this kit, the effectiveness of
their advice will depend entirely uponthe amount
and the accuracy of the informationfurnished by
you, In a sense, YOU MUST QUALIFYfor GOOD
technical advice by helping the consultants to -
help you, Please use this cutline:
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1, Before writing, fully investigate each of the
hints and suggestions listed in this manual
under In Case Of Difficulty, Possibly it
will not be necessary to write,

2, When writing, clearly describe the nature
of the trouble and mention all associated
equipment, Specifically report operating
procedures, switch positions, connections
to other units, and anything else that might
help to isolate the cause of trouble,

3. Report fully on the results obtained when
testing the unit initially and when following
the suggestions under In Case Of Dif-
ficulty, Be as specific as possible and
include voltage readings if test equipment is
available,

4, Identify the kit model number and date of
purchase, if available, Also mention the
date of the kit assembly manual, (Date at
bottom of Page 1,)

5 Print or type your name and address,
preferably in two places on the letter,

With the preceding information, the consultant
will know exactly what kit you have, what you
would like it to do for you and the difficulty you
wish to correct, The date of purchase tells him
whether or not engineering changes have been
made sincé it was shipped to you, He will know
what you have done in an effort to locate the
cause of trouble and, thereby, avoid repeti-
tious suggestions, In short, he will devote full
time to the problem at hand, and through his
familiarity with the kit, plus your accurate
report, he will be able to give you a complete
and helpful answer, ¥ replacement parts are
required, they will be shipped to you, subject
to the terms of the Warranty,

The Factory Service facilitieg are alsoavailable
to you, in case you are not familiar enough with
electronics to provide our consultants with suf-
ficient information on which tc base a diagnosis
of your difficulty, or in the event that you pre-
fer to have the difficulty corrected in this man-
ner., You may return the completed equipment
to the Heath Company for inspection and neces-
sary repairs and adjustments, You will be
charged a minimal service fee, plus the price
of any additional parts or material required,
However, if the completed kit is returned within
the Warranty period, parts charges will be
governed by the terms of the Warranty, State
the date of purchase, if possible,

Local Service by Authorized HEATHKIT Serv-
ice Centers is also available in some areas and
often will be your fastest, most efficient method
of obtaining service for your HEATHKIT equip-
ment, Although charges for local gervice are
generally somewhat higher thanfor factory serv-
ice, the amount of increase is usually offset
by the transportation charge you would pay if
you elected to return your kit to the Heath
Company,

HEATHKIT Service Centers will honor the
regular 90 day HEATHKIT Parts Warranty on
all kits, whether purchased through a dealer
or directly from Heath Company; however, it
will be necessary that you verify the purchase
date of your kit,

Under the conditions specified in the Warranty,
replacement parts are supplied without charge;
however, if the Service Center assists you in
locating a defective part (or parts) in your
kit, or installs a replacement part for you,
you may be charged for this service,

HEATHKIT equipment purchased locally and
returned to Heath Company for service must be
accompanied by your copy of the dated sales
receipt from your authorized HEATHKIT deal-
er in order to be eligible for parts replacement
under the terms of the Warranty,

THIS SERVICE POLICY APPLIES ONLY TO
COMPLETED EQUIPMENT CONSTRUCTED IN
ACCORDANCE WITH THE INSTRUCTIONS AS
STATED IN THE MANUAL. Equipment that has
been modified in design will not be accepted
for repair. I there is evidence of acid core
solder or paste fluxes, the equipment will be
returned NOT repaired,

For information regarding modification of
HEATHKIT equipment for special applications,
it is suggested that you refer to any one
or more of the many publications that are avail-
able on all phases of electronics, They can be
obtained at or through your local library, as
well as at most electronic equipment stores,
Although the Heath Company sincerely welcomes
all comments and suggestions, it would be im-
possible to design, test, evaluate and assume
respongibility for proposed circuit changes for
special purposes, Therefore, such modifications
must be made at the discretion of the kit builder,
using information available from sources other
than the Heath Company.
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REPLACEMENTS

Material supplied with HEATHKIT products
has been carefully selected to meet design re-
quirements and ordinarily will fulfill its function
without difficulty, Occasionally, improper op-
eration can be traced to a faulty component,
Should inspection reveal the necessity for re-
placement, write to the Heath Company and
supply all of the following information,

A, Thoroughly identify the part in question by
usging the part number anddescription found
in the manual Parts List,

B, Identify the type and model number of kit
in which it is used,

C. Mention date of purchase,

D. Describe the nature of defect or reason for
requesting replacement,

The Heath Company will promptly supply the
necessary replacement, PLEASE DO NOT RE-
TURN THE ORIGINAL COMPONENT UNTIL
SPECIFICALLY REQUESTED TO DO S0. Do
not dismantle the component in question as
this will void the guarantee, This replace-
ment policy does not cover the free replace-
ment of parts that may have been broken or
damaged through carelessness on the part of
the kit builder,

SHIPPING INSTRUCTIONS
In the event that your instrument must be re-

turned for service, these instructions should be
carefully followed,

Be sure all tubes and crystals are installed in
their respective sockets,The Transmitter should
be completely mounted in its cabinet, Place
packing material around the four regulator
tubes as well as around the top and sidesof
the 5U4 and 5R4 rectifiers to prevent break-
age in shipment, Include all cables used with
the unit,

Wrap the equipment in heavy paper, exercising
care to prevent damage, Place the wrapped
equipment in a stout carton of such size that
at least three inches of shredded paper, ex-
celsior, or other resilient packing material
can be placed between all sides of the wrapped
equipment and the carton, Close and seal the
carton with gummed paper tape, or alternately,
tie securely with stout cord, Clearly print the
address on the carton as follows:

To: HEATH COMPANY
Benton Harbor, Michigan

ATTACH A LETTER TO THE OUTSIDE OF THE
CARTON BEARING YOUR NAME, COMPLETE
ADDRESS, DATE OF PURCHASE, AND A BRIEF
DESCRIPTION OF THE DIFFICULTYENCOUN-
TERED. Also, include your name and return
address on the outside of the carton, Preferably

affix one or more "Fragile" or "Handle With

Care" labels to the carton, or otherwise so mark
with a crayon of bright color. Ship by insured
parcel post or prepaid express; note that a car-
rier cannot be held responsible for damage in
transit if, in HIS OPINION, the article is inade-
quately packed for shipment.
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WARRANTY

Heath Company warrants that for a period of three months from the date of shipment, all Heathkit
parts shall be free of defects in materials and workmanship under normal use and service and
that in fulfillment of any breach of such warranty, Heath Company shall replace such defective
parts upon the return of the same to its factory. The foregoing warranty shall apply only to the
original buyer, and is and shall be in lieuw of all other warranties, whether express or implied
and of all other obligations or liabilities on the part of Heath Company and in no event shall
Heath Company be liable for any anticipated profits, consequential damages, loss of time orother
losses incurred by the buyer inconnection with the purchase, assembly oroperationof Heathkits
or components thereof. No replacement shall be made of parts damaged by the buyer in the
course of handling or assembling Heathkit equipment.

NOTE: The foregoing warranty is completely void and we will not replace, repair or service
instruments or parts thereof in which acid core solder or paste fluxes‘ have been used,

HEATH COMPANY
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rf!@ace R-41 (1.5 meg)‘ in ALC circuit, with 3.3 meg 1/2 watt

,‘Iféplace R~96 (18K) in Bias supply, with 3.3K 1/2 watt
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MODE SWITCH IN CW POSITION,

FUNCTION SWITCH IN OFF POSITION.

XTAL-VFO SWITCH IN VFO POSITION.

BANDSWITCH IN 80 METER POSITION.

METER SWITCH IN "GRID" POSITION,

ALL VOLTAGES MEASURED WITH A VTVM.

(O INDICATES VOLTAGE READINGS.

ALL VOLTAGES ARE POSITIVE UNLESS OTHERWISE SHOWN.

ALL CAPACITORS LISTED ARE IN ufd UNLESS OTHERWISE SHOWN.,
ALL RESISTORS 1/2 WATT UNLESS OTHERWISE SHOWN.

AC VOLTAGES TAKEN WITH FUNCTION SWITCH IN STBY POSITION,

MODE SWITCH IN CW-KEY UP (KU} UNLESS OTHERWISE SPECIFIED
(KD = KEY DOWN).

SEE MANUAL TEXT FOR RF VOLTAGES (MEASURED ONLY WITH
AN RF PROBE).

% CHambes REGUIRED FOR RITL 2feqirion 1v 7T 8T I0W,
KEY 15 CoBSED FoR t”'f// QFEN CEY o (FLAATE AgRaALtry TO

| pErT IFY,
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