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Band Coverage. . . . .

ey ST EATHEIT

SPECIFICATIONS
................ Band Dial Output
(Meters) Calibration (mec) Frequency (mc)
80 3.5 to 4 3.5 to 4
40 7T to 7.4 7 to 7.425
20 14 to 14.8 7 to 7.425
15 21 to 22.2 T to 7.425
10 28 to 29.7 7 to 7.425
6 50 to 54 8.333to 9
2 144 to 148 8 to 8.222

Load Impedance, . . . . . . ... ..

Quiput Voltage.
Output Connector,

Controls.

Tube Complement,

Power Requirements,

Dimensions.

Net Weight., . . .

lllllllllll

lllllllllllll

50,000 © or more,
5 volts rms, open circuit,

Phono-type socket,

FUNCTION switch (STBY-OPR-SPOT).
FREQUENCY (variable capacitor).
BAND switch,

1 - 6CH8, Oscillator-Cathode follower.,
1 - OB2, Voltage regulator,

108 volts DC at 25 milliamperes and 6.3
volts AC or DC at 0.75 ampere, (These voltages
are provided directly from the accessory sock-
et of the Heathkit DX-60A, the DX-60B, and the
DX-40 Transmitters, or the HW-16 Transcelver;
a minor circuit change in the VFO is required
for the DX-40,

90-3/8" wide x 6-1/2" high x 9-1/8" deeL

9-1/2 lbs,
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INTRODUCTION

The Model HG-10B VFOrepresents the latest de-
sign techniques, providing maximum stability
with accuracy and dependability,

A cathode follower stage is usedfor isolation be-
tween the series-tuned Clapp oscillator and the
transmitter, The temperature-compensated
components in the oscillator circuit, along with
regulated B+ voltage, provide stable, drift-free
operation,

Seven bands, 80 through 2 meters, are covered,
each with a separate dial scale, The con-
tinuously variable, vernier tuning (28:1 ratio)
permits tuning within each band quickly and
accurately. Multiples of the VFO output fre-
quency are used on 20 through 2 meters; on
80 and 40 meters, the output frequency is used
directly,

The VFO is compatible with many amateur
transmitters capable of providing operating
voltages and having a VFO input, It is styled to
match the Heathkit DX-60B transmitter, Elec-
trically, it mates with the DX-60 series Trans-
mitters or the HW-16 Transceiver, which will
provide the necessary operating voltages and
grid block keying for the VFO with no circuit
changes, Also, the Heathkit DX-40 Transmitter
can be used withthe VFOafter only minor wiring
changes, The VFO can be modified easily to
provide cathode keying to match the DX-40,

Refer to the ''kit Builders Guide' for complete
information on unpacking, parts identification,

tools, wiring, soldering, and step-by-step as-
sembly procedures,

CIRCUIT DESCRIPTION

The VFO circuit consists basically of three
sections: the oscillator stage with its switch-
selected, frequency-determining components;
the cathode follower output stage: and the
voltage regulator stage. Each of these sections
will be discussed separately, Keying and use of
the FUNCTION switch will also be described.
While reading this description, refer to the
Schematic Diagram to identify the circuit com-
ponents that are mentioned,

OSCILLATOR

The pentode tube section V1A operates in a
series-tuned Clapp oscillator circuit, The
series-connected coil and variable capacitor
selected with the BAND switch are placed in
parallel with the four capacitors at the control
grid of V1A, The result is a parallel-tuned
circuit that determines the frequency of oscil-
lation. The wvarious fixed and trimmer ca-
pacitors selected with the BAND switch de-
termine the frequency limits, or bandspread, of
each band, Small compensating capacitors are
selected to minimize frequency drift due to
temperature changes, Note from the Schematic
Diagram that the same frequency-determining
components are used on 40, 20, 15, and 10
meters. On 80, 6, and 2 meters, individual
tuned circuit components are selected with the
BAND switch,

Feedback to sustain oscillation is obtained by
connecting the cathode to the junction of the
four capacitors at the control grid of V1A, A
path to ground is formed by resistors R8 and
RO to provide a grid leak to maintain a negative
voltage on the grid. The direct current path to
ground from the cathode is through choke RFC2,
resistor R2, the FUNCTION switch, andthe KEY
jack, RFC2 maintains the cathode of V1A above
ground for the radio frequency currents.

The oscillator signal from the screen passes
through the suppressor grid to the untuned plate
of V1A by so-called electron coupling, This
signal 1is then applied through capacitor C27
to the grid of triode cathode follower V1B,

CATHODE FOLLOWER

The basic purpose of triode tube section V1B is
to provide isolation between the oscillator and
the load. The signal is applied tothe grid of V1B.
The output of V1B is coupled (from the cathode)
through capacitor C30 to the RF output jack. Re-
sistor Rb in the cathode circuit of V1B estab-
lishes the output impedance of the VFO; resistor
R6 provides the necessary operating bias,
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VOLTAGE REGULATOR

Voltage for the plates and screen grid of tube
V1 is applied through series dropping resistor
R11 to voltage regulator (VR) tube V2, The
characteristics of this tube are such that the
current through it will vary to maintain a con-
stant voltage drop across the tube, The DC
voltage at the plate of the VR tube, therefore,
remains constant, regardless of fluctuations In
the applied B+ voltage. Regulated DC voltage
from V2 is applied as B+ to V1A and V1B, The
use of regulated B+ voltage is essential to the
stable operation of oscillator stage V1A, Re-
gistor R11 must be changed in value to compen-
gate for different values of applied B+ voltage.
This change is covered under Installation, with
Figure 2 to obtain correct values.

Filament, B+, and grid block keying voltages for
the VFO are obtained through the 4-conductor
power cable from the associated transmitter.,
The fourth wire of the power cable is a ground
connection between the VFO and transmitter
ground circuits,

KEYING

For grid block keying, a keyed, negative DC
voltage is applied from the transmitter, through
the VFO power cable, to the neon lamp in the
VFO. This DC voltage causes the neon lamp
to conduct, allowing the negative voltage to
be applied through R8 and R10 to the control
orid of oscillator tube V1A. As a result, this
keyed negative voltage turns the oscillator off
and on. NOTE: The Heathkit DX-60 series Trans-

mitters, or the HW-16 Transceiver, will provide
the necessary grid block keying voltage for the

VFO.,

For cathode keying, it may be necessary to re-
move the jumper wire from across the key jack
of the VFO and to make the keying connection
from the transmitter to the VFO power cable.
These two circuit changes are shown on the

I—IEATZE—IKIT

Schematic Diagram and will be described in the
Installation section of the manual. When the
key used with the transmitter 1s closed, a
low-resistance ground path is provided for the
cathode of oscillator stage V1A inthe VFO, This
ground path is through RFC2, R2, the FUNCTION
switch, the key connection of the power cable,
and finally through the closed key, As just de-
scribed, closing the key provides a low-re-
sistance ground path for the cathode of V1A,
turning the oscillator on, With the key open, the
cathode ground path is through resistor R9, The
value of R9 represents ahigh-impedance ground
path, preventing the oscillator from operating.

FUNCTION SWITCH

This switch has three positions which provide
the following functions:

STBY (Standby): In this position, the cathode
of the oscillator tube is not connected to ground
through a low-resistance path and the oscillator
is not operating.

OPR (Operate): With the VFO wired for grid
block keving, the OPR position of the FUNCTION
gwitch provides a low-resistance ground path
for the cathode of the oscillator tube, turning
on the oscillator. Grid block keying voltage is
applied to the grid of the oscillator tube,

With the VFO wired for cathode keying, the

cathode of the oscillator tube is connected
to the key jack of the transmitter for keying, and
the grid block keying circuit 1s disconnected and

not used.

SPOT: The SPOT position of the FUNCTION
switch connects the cathode of the oscillator
tube to ground and opens the grid block keying
circuit, turning on the oscillator, regardless
of whether the VFO is wired for grid block or
cathode keying.
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PARTS LIST

Thie edegeled mambers in the Partas Lisd are l\.l':.'l'll jer the circled [:Iidrl'g_:-lrll Ay miembers hal are not on tbe Parle Ll when

mivan hiers ain 1l parks ||I:||'n'ill|':$ Lo ol i parks plenfifiealngm. prore {han o wanibes B oon iy -_.'\-r.n:l:d[:r ar parl i Ahas kil

PART PARTE DESCRIPTION FART PARTS DESCRIPTION

Min, Per Kil M, Par Kit
Resistors Copocitors [cont’d,)
MmE-118 1 82 £ 172 watt 5 E1-61 1 6.8 1wl dise ceramie (NPO)

(rray-red-hlack) 21-0G 1 27 ppf dise ceramic {MBO)

1-9 i 1000 5 172 watk 21-T 2 33 e dise geramic (NT50)
(thrown-black-red) 21-40 i 47 ppd dise ceramic (NPO)

1-24 1 Z200 0 172 watt 21-85 2 5B puf dise ceramic (NPO)
(red-red-rad) 21-86 3 75 puf dise cerarnic [NPO)

1-20 a 10 K& 178 watt 21-14 2 0L wid disc caramle
(brown-blagk-orange) 21-57 5 J05 wid dige eeranmic

1-22 2 Z2 ORI 178 watt p-52 1 Z-section variakble,
(red-red-ovange ) 3-26 puf per section

1-25 1 4T KR 19 watt 31-17 ] Trimmer, 5-26 puf (NPO)

{yallow-viclet-orangel

127 1 180 K& 172 wakt
[browm-gracn-yellow]

[ 3-7-10 1 10 K 10 watt, wire-wound [E]
Caoils
40-329 2 VEO el
d0-3E1 1 VFO eoil (30-Meter)
4518 1 28 mierchency RE chaole
45-4 1 1.1 millihenry BF choke
Switchas
B3-280 i T-position, 2-section rotary
Capacitors B3-2482 1 S-pogition, 1-gection rofary
3 B-108 i 100 ppef silver mica
20-1048 i 200 ppf gilver mica Tubps=Lamps
(] B0=40 2 4T0 wpf molded mica 411-4E 1 OBE tube
-107 i 80 e uf gilver mica 411-15B 1 SCHS tube
H21-29 2 4.7 pul tubular ceramic 2121 & #47 lamp
[T750] 412-11 1 ME-2 neon lamp
21-26 1 10 puf tubular ceramic
(750 Hardware
21-41 1 14 ppf tubular cerimic 1 250-44 16 3240 x 1,/4" serew
iparple-hrooam- vellow-Bblack- i and-135 i F-dld x 516" hex head scraw
grean, N7} A 250-120 i 5-40 = T/6" threaded stud
o 2E0-124 1 8-52 » 3/16" acrew
0 2E0-BE A0 G-32 ® 1/4" sorew
2E0-E8 17 §=32 x 38 serew
2E0-10 i 6-32 x 1,2 serew
i 250= 170 # x 1,/9" sheet metal sorew

(7] e Oﬁi@ 8 )
Q0 wf) m &) @
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PART PARTS DESCRIPTION
Mo, Per Kit
Hardware (cont'd.)
13 250-33 'S B-32 x 178" setserow
it 4 B-32 x 1/49" setacrew,
. slottad head
N 281-1 b H-32 spade balt
182581 16 3-48 nut
25240 3 Sed40 mut
352-3 43 6= 32 muat
52T i1 Ceabral mat
_ 253-10 ] Contral flat washer
M 253-11 1 E washer
255-18 2 Spring washer
ZE3_30 I 816" QD flat washer
25342 i 1/2" OO flat washor
E?é-'l' 1B 83 lookwasher
254-1 G2 #6 lockwasher
2hd-4 L Contral lockwagher
- i 1-1/9" spacer (shouldered)
255-17 4 172" apacer [shouldered)
250-1 2 Dial cord spring
i 258-25 1 Cear tension spriag
= 2591 2 Large 46 solder lug
259-8 1 amall #6 solder lug
259210 1 38 control solder lug
25012 3 159" solder lug
13) [14] 15]
o 9 5y
sl [E]
) o
@ —

Terminal Strips-Sockets-Plugs

A% -44
A4E1-10
431-45
431-49
£34-54
43475
434432
43484
436-4
438-4
Ad- G
440-1

Lo I R o e S R

2-lug terminal strip
d-lug terminal steip
G-lug terminal strip
E1-Iug; tarminal strip
T-pin tube gookat
B-pin tube socket
Phonn zocket

Pilot lamp sockat
Fhone jack (Eev)
FPhono plug

Cetal plug

Cotal plug cap

Page 7

PARTS
Per Kit

DESCRIPTION

PART
Mo,
Wire
J20-% 1
0.3 1
J43-6 |
34450 1
47T 1
Metal Parts
H0- 355 1
20E-484 1
200-254 1
205-312=1

1
20L-29-1 1
Z05-E1% 1
Z05-514 1
205-315-2

1
ad-135 |
04213 1
2E.215 1
A04adri 1
Azsemblias

H100=19 1

100=165 1
100125 1
10d=152 b
100-200 I
100-20i 1
100-202 1

e

Lenpth 420 bare wire (zmall)
Length #16 bare wire (leary)
Length cosx cable (RG-62/1)
Length hoolup wire

Length 4- conduwetor eahie

Cabinet
Front panea]
Subpanel

Chasais

Chagais base
Bottom plate

Gear maubling plate

Dial plate

Angle bracket {small)

Angle bracket {pointed)

Mial pointer bracket
(elannel shaped)

Variable capacitor bracket

Dial eord druam, small

Dial eord deuar, large

Dial eylinder plug with bush-
ing

Dial exlinder suppart with
wo pulleys

Dial eylinder shaft with pul-
lay attaclved

Shaft with small gear

Ehatt with large pear

-+

&GN
S E
o b [ ] ___.ﬁ':?

Gaar g- &nns-Eush;:g_--Cuq: ling-Pulley

461-1% 1 Mvlon gear

451-15 | Brass gear

451-14 i Anti-hackiash gpoar
453-35 1 4-3/8" shaft

453- T8 1 1-1/2"  ahaft
AB5-0 i Shaft bushing
4857 1 Shaft coupling
488-7 1 Dial gulley {small)
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PART TPARTS DESCRIPTION

M, TPor Kit
Miscallamnaoss
T3-4 2 Rubber grommet
TH=30 Plastic strain relief
261-8 4 Rubkper fool
340.1 1 Length dial cord
ddG-G1 1 Disl windaow
dEZ=207 1 Large knob
GE2-122 2 Emall knob

463-15 i el pointer

464-19 1 Dial eylinder (plastic)

BPART FPARTS
Mo, Per Kit

Miscellamaous [eont’d,)

DESCRIPTHIN

4557 I Dial eylinder plug (14"
center hole)

460-5 1 MNut starter

Eh1-34 1 Blue and white identification
lab=al

oRT-280 | Parte order form

ST - 304 | Kit Builders Guida

1 Manual {Zee fromt cover for

part numier, )
Solder

To ooder replacement parts, refer to the Beplesoment Fants

Frice Ll and wse thee Parts Osdie Farm Domizhed with this

PROPER SOLDERING TECHNIQUES

Only a small percentape of HEATHEIT aquip-
mant purchasers fGnl it necessary to refurn an
instrumaent for factory service, OF thess instru-
ments, by far the largest portion of mallunctions
are due by poor or improper soldering,

I terminals are bright and clean and free of wisx,
Tfrayed Insulation and other forefgn substances,
o diffieulty will be experienced in soldering,
Correctly acldered ponnections nre essential if
the performance enginesred into o kit 15 to be
fully realized. I vyou are a beginner with no
copirience in soldering, a kall hour®s practice
with some odd lengths of wire may be 2 worth-
while investment.

For most wiring, a2 25 to 100 watt iron or its
equivalent in a saldering pun is very satisfacktory.,
A lower wattage iron than this may not heat the
connectich encugh to flow the solder amaoathly
over the joint. Kesp the iron tipeleanand bright
by wiping It from thme to time with a elath,

CHASSS WIRIMNG AMD SOLDERING

1.  All wire wged, except the heavy bare wire,
iz the type wilh eolored insalation (hookup
wire), In preparing a length of hookup wire,
i,."lll-" of Insulaticn should be removed from
cach ond unlezsz directed otherwise in the
constreetion atep,

2, Leads on resistors, capacitors and similar
companaents are gonerally much longer than
they need to be to meake the required cons
nectiong, In these coses, the lesds should be
cut to proper length before the part is added
to the chassis, In general, the leads should

be just long encugh to reach theiv termin-
ating podnts,

1. Crimp or bend the wire arcundthe terminal
just encupgh fo hoeld it En place uetil i is
soldered. Do not Enot or twist the wice
around the Inp. For the heavy bare wirve,
position the wire so that a good solder
connecticn can be macles,

4,  Position thework, if possible, sothat gravity
will halz to keep the solder where you want
it.

S, Place a flat side of the scldering iron tip
against the joiob to be soldered until it is
haated aulliciently to melt the salder,

£, Then place the solder against the heated
terminal and it will immediately flow over
the joint: vuze only encugh solder o thor-
oughly wet the junction. It is usually not
necessary to fill the entire bole in the
terminal with soldar.

7. Remove the solder and then the tron from
the completed junction, Tse carenot to maove
the leads until the solder iz solidified.

A poar or cold solder joint will vswally look
crystalline and have s grainy texture, or the
golder will stand up in 5 blob and will ot have
adhered to the joint, Such joints should be re-
heated until the solder flows smocthly over the
entire junction, In some eases, it mayhenscea-
sary to add a little more solder to achicwe a
smooth bright appearance,
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PFROPER S01LDER
CONNECTION

TO FLOW

ROSIN CORE S0LDER HAS BEEN SUPPLIED WITH THIE KIT, THIS TYPE OF SOLDER
BMUET BE USED FOR ALL S3OLDERING IN THIS KIT, ALL GUARANTEES ARE VOIDED
AMND WE WILL MOT REPAIRE OR SERVICE EQUIPMENT IN WHICH ACID CORE SOLDER
OUR PASTE FLUXES HAVE DEEN USED, IF ADDITIONAL SOLDER 1S NEEDED, BE SURE
TO FURCHASE ROEIN CORE (G0:40 o 50:50 TIN-LEA DCONTENT) RADIO TYFE SOLDER.,

STEP-BY-STEP PROCEDURE

The following inastructions arve prescoted in s
logical astep-by-step scquence to enable vou to
complete wour kil with the lesat posaible cons
fusion. Be aure to read each step all the way
through becore beginning the speeified operation,
Also resd geveral steps ahead of the actual step
being performed. This will familiarize you with
the relaticnship of the subsequent operations,
When the step iz completed, eheek it off in the
gpace provided. Thiz i= partieularly important
as it may prevent errors or omissions, espe-
cially B your work ia Doterrupted. Some kit
buildera hawe alzso found it helpful to mark each
lead in colored pencil on the Piclorial as it i
added,

The fold-cut disgrams in this manual may be
vemoved and aftached to the wall above your
working areq; but, because they are an integral
part of the nstructiona, they should b returned
o the masual after the kit is completed.

In general, the illusirations in this manual
corraspond to the sctual confizwration of the
kit: howewer, in some instances the illogtrs-

ticas may be slphtly distorted to facilitato
clearly showing all of the parts,

The abbreviation “NS" indicates that a con-
nection should not be soldered vet as other
wires will be added, When the last wire is
installed, the terminal should be soldered and
the abbreviation "S" isused ko indioate this, Mote
that 5 number will appear after each solder
instructicn, This mumber indieates the nomber of
leads that are suppoded to be connected to the
terminal in point before it is soldered. For
txample, if the inafraction reads, "Connect a
lead to lug 1 (5-2)." it will be understood that
there will be two leads connacted tothe terminal
at the time it is soldered, (hcases where a lead
pagges through a terminal or lup and then eon-
nects to another point, i will count as twa leads,
ong  entering and one leaving the terminal,)

The steps directing the installation of resistors
inehade color codes to help identify the parts.
Also, if s part 1a fdentified by a letter-number
desigmation on the Schematic, s designation
will appear af the beginning of the eonstruction
Step which directs itz Inastallation,



Page 10O

et

STEP-BY-STEP ASSEMBLY

DIAL MECHAMISK

ALl gf the parts used in the dial mechanizm are
shown o Pictorials 1 and 2, Thefollowing stepa
are keyed to the pictorials by cireled mombers,
Faollow the steps carefully and refer to Pictorials
1 and 2 ag each pavt iz inatalled,

{ "’ﬁﬁPmltinn the subpanel as shown, using
the holes in the subpanel as a puide for
copreet orientation,

@[ /ifI;atall the two rubber grommets in the

Eulpanel,

NOTE: The Heath Company has provided a plastic
nut atacter with this kit, Use this nut atarter to
hold and start 8-32 and 3-48 nute on gcrews,
Heler to Page 3 of the Kit Builders Guide for
further Information,

3 Moo Mouot the pointed angle bracket Lo the
gubpanel with four 6232 x 376" sorews,
#6 lockwashers, and 6=32 nuts, Be sure
the pointed end of this bracket is placed
a8 shown. Do not tighten the acrewa wet.

{ Ly Locake the two 1-1,/9" shouldered spa-
e, Secure one fnd of each spacer at
the correct point on the sobpanel as
indicated in Piotorial 1, Tse 6-32 x
1/48" gerews, 48 lockwashers, and 12"
oL [lat washara,

I'_Vf Mount a shait bushing on the aubpanel.
Use a3 control lockwasher and control
pat.

{ # Mount two shaft bushings on the gear
mounting plate, Ba gura 1o use control
washers and control ouls as shown in

U{Piﬂm— ial 1,

@[ Flage the 5-40 x 516" hex haad screw
throuph the gear tenslonapring. Secure
this screw snd spring to the pear
mounting plate as shown, using a 5-40
nat, The bent end of the spring should
fit intn the small hole of the plake,
Band this end of the spring over so it
will not pull back Bhoough the plate,

[/{/Pla::e the §-32 x 3/16" screw through
the gear mounting plate and [asten it
with a 86 lockwasher and 6-32 aut as

showm.

ors
(1) A

Locate the gear shalt assembly with
the small brass pear [(#100-201, in
the small cardboard boxl Ingert the
shovter shaft ened of thiz assembly
throngh the bushing in the subpanel.

Locate the shaft coupling and start
two B-32 x 179" setecrews into it
Be garcful o get the screws atarted
straight,

(v} Place the shaft coupling over the long-

er and of the remaining gear-shalt
agsembly (#100-202). Paogition the end
of the shaft hall waw into the ecupling
and tighten the setscrew. Place the
coupling throwgh the large hole in the
gubpanel,

I:H..-.F"!ill.'.l." the 1-1/2" shaft theowgih  Ehe

nylan gear, The shalt ends are dif-
ferent, and should be placed as shown
on Pictorial 1. Place a 816" QD
flat washer coer the lower shalt end,
then ingert this end of the shalt into
the correct hole of the subpapel as
ghown in Pictorial 1. The nylon gesr
mowts below the large gear of step
11, az shown,

i 4 Place spring washers over the shafts

D,

@a
l

4

} Fasten the gear rmoumting plate fnplace

of the two gear-shalt asasmblies,

“Bet the gear mounting plate over the
ghafts and spacers extending up from
the subpanal, The shafts of the gear-
shaft assemblies should fit through
the two shaft bushings in the plate, and
the shoulders of the twospacers should
fit into the ecorrect teo holes of the
p]al‘.g_:, The nylon gear should mesh with
FEhe twg adjacent gears,

with G-32 x 1/4" =crewa, #6 locks
washers, and 1,/2" OO flat washers:
place the serews into the ends of the

D/swwrs.
Start an 8-3% x 1/4" slotted setscrew

inte the tmshing of the larger dial
cord drum. Flace this dial cord drum
oy the end of the ahaft with the lavge
jirar, TPosition the drum so that the
spring washer between the gear and
pear mounting plate is slightly comi-
pregged, The dial cord exit in the side
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MOUNTING PLATE

DETAIL

Pictorial 1

of the drum should be placed in the on this shaft should now be slightly
same angular position as the stop pin compressed,
of the large gear. Now tighten the set-
screw, (;A Place the straight end of the gear
tension spring against the notech in the
@(f) Install the E washer in the groove in end of the nylon gear shaft, This will
the shaft of the other gear-shaft assem- hold the nylon gear in mesh with the

bly. The spring washer above the gear other two gears.
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of the drum should be placed in the
aame anpular position as the stop pin
aof the large gear, Now tighten the et
BCIEW.,

@-{»‘ﬁ/

the shaft of the other pear-shaft assem-
Bly. The apring washer above the goar

Instsll the E waaher in the groove in

iri'f

GEAR
MOUNTING FLATE

Bletorial 4

on this zhalt showld now be slightly
comprasaed,

lace the straizht end of the Eear
tenzion spring azninst the noteh in the
end of e nylon gear shaff, This will
hold the nylon gear in mesh with the
ather  twe  gears,
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Refer to Pictorial 2 for the [ollowing stops.

e

': W Mount the twa pilot Latp gockels on tha
aubpanel, Use a 8-32 x 378" serew, two
#6 lockwashers, a #6 zolder lug, and
8 G-32 nut, Position the solder lug as
showm before tightening.

{ ":rl;;'lstall. a shaft bushing in each of the

Ewo dial exlinder supports, Use control
Inckwashers and contrel nuts as shown
i the Detall on Pictorial 2,

NOTE: In the following steps, it is important to
position the plastic dial cylinder so that its
numbering  will be right side up, Stedy the
murnhering on the cylinder Before procecding.

-~
() Insert the dial eylinder plug with the
bushing attached to &t [F100=125) into
the end of the dial eylinder with the
lpwest frequency numbering, Start a
B-32 » 174" gerew into the beshing,
Ling this acrew wp with the 6 Meler
soale,

@( Y Insert the dial eylinder plug with the
1/4" center hole info the other cnd of
the dial cylinder,

@[ W Place the dial eylinder shaft through
the dial deurs plugs, Insert it from the
el with the highest frequeney number-
i,

-; F} Place the two dial cylinder SUpports
at the ends of the dial ovlinder just
agaembled, The shalt extending from

each end should fit into the bushings
af the supports,

@I"ffl Mount the dial eylinder supports and
dial eylinder tothe subpanel, using 8- 32
x 8" serews, 46 lockwashers, and
E-33 mizts,

( “} Push the dial cylinder busking of the
dial drum plup azainst the dial drum
support. Be sure there is no  exeos-
give lateral movement and that the
dial indicator turns smoothly, Then
tighten the serew in the bushing of the
dial drurm plug,

@{f’f‘ Mount a 8-32 spade balt on each of the
dial evlinder supports, Use G-323x14"
scraws, 46 lockwashers, and G- 32 nuts.,
Make gure the affsel shoulder of each
spade bolt fits over the edge of the
dinl cylinder supporl as indicated in
Fetorial 2. Be gure lo use the corract
mianting hole n each supporcl,

I: J Mount the §-section potary switch {(#63-

28Z) on the subpansl, using a control
solder lug, control flat washer, and
control nut, Refer forward to Pletorial
5 [fold-out from Pape 21) for posi-
tiohing of this switch and the solder
hug {location As),

NOTE: In the next step, the disl ecrd dram will
not £t onto the switch shaft after e switch is
mounted. To aveld diffioulty, study the switeh -
mounting sequence in Pictorial 2 before per-
forming stop 28,

{ I/fﬂ.-iﬁrt am 8=3% % 1/4" slotted setsoerew

in the bushing of the small dial cord
drum, Mount the remaining rotary
awiteh (FG3-280) oo the subpanel and
madnt the small dial cord drum on the
ahalt just below the gear mounting
plate. Use o control leckwasher, cons
trol flat washar, and contral nut to
mounkt the switch, Refer Iorward to Pie.
torizl 5 for positioning of this switch
(location BE). Turn the switch shaft
fully counterclockwise, and set the dial
cord drum so its opening i2 aimed at
the clogest corner of subpanel as slhaown
in Pictorial 2. and tighten the setscrew
a0 the dreum iz about 58" from the sub-
panel,

This completes assembly of the dial mechanism,
See that all abalts turn freely, with no binding,
A drop of lght ofl should be applied to each of
the shaft bushings. Also make sure that the dial
evlinder is parallel to e edge of the subpanel,
Mow set the disl mechanism aside unifl it is
called for later.
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Pictorial 2
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Figtorial 3
CHASS1S PARTS MOUNTING Helef to Pictorial 3 for the following steps.
{ ) Ovient the chassis as shown in Pictorial ("] Mount the T=pin tube socket at V2. Usc
3, lattered side down, then temporacily at- 3-48 x 1/4" screws, #3 lockwashers, a
tach it to the chasais base as shown in De- small 76 solder g, and 3-48 mita as ahown
tail 34, Usetwod-32x1/4" screws and 6-32 in Detail 3B, Make sure the blank space of
mzts. The chasais base will sarve a5 a the socket is positioned as Indicated by
fiztura to hold the chassis up during the the arvaw in Pictorial 3.

parts mounting and inttial wiring opecations,

Ty 34 NUT
3 LOCHWASHER

£-=""5 SOLDER LUG
5 LOCKWASHER

&ﬂ_— Lo

Detail 3A Daetail AR
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[ l,!I?}«':I-:-uut the f-pin fube socket at v1 along

with 11-lug termingl strip B, Use 348 x
174" ascrews, #3 lockwashers, and 3-48
nuts a2 shown in Detail 3C, See that the
Blank space of the fube socket is positioned
as indicated by the arrow in Pictorial 3,

JI=&2 KUT-
o1 LEEH-\ASHI;'F:-_HH

¢

Detail 30

P Mot B-lug terminal steip A, Uge a 8-32

% 174" serew, #8 lockwashers, and a 6-32
it as shown fn Detadl 30,

£=32 MUT
¥E LICHWASHER

E-32 ¥ 14" soREw
Dratail AD

{ “f In a similar manner, mount 2-lug terminal

strip C, using a 3-48 = 174" sorew, #3
loekwazhers, and 5 3-28 out,

1 Cd, Mount trimmer capacitor I with 3-4E

x 1/4" screws, #% lockwashers, and 3-4E
mets, Position the trimmer as shows in
Pictorial 5 and then place the screws up
through the chassis and trimmer. Fasten
the serews with lockwashers and nuts,

Check to see that the rotating part of the
trimmer turns frealy,

{ T4, C6, CE, CT, In the same way, ot

teimmer capacitors B (C4), F {061, G (Ca),
and H (C7).

[ fl.u.g a 6-32 x 174" serew and a 6-32 mut,
2 ount & #8 solder lug at J,

{7} L1, L2  Locate the two identical VEFO

ocile [(#40-329), Mount these coils at K
and L./Usze the nut and lockwashor furnished
with feach coil plus a 174" solder lug,
Refor to Detail R which shows the meount-
ing' procedure, Place the coil lugs and
eplder lugz of each coll a5 shown in
Pictorial 3,

(W L3 Mount the S0-meter coil ($#40-381)

At M. Usze the nut and leokwashor furnished
with the eoil, plus a 1,/4" solder lup az for
the previous eodls,

(e LOCKWASHER
@__-uur

Detail 3E
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CHASSIS WIRING

Refer io Pietorial 4 (fdld-cut from Page 6) for
tha following stepa.

KOTE: Hoolup wire should be used inthe wiring
ateps associated with Pictorial 4, When bare
wire iz call for, use the #20 (small) bare wire,
The heawy bare wire should not be used until
it 15 specifically called for. in a later section.

[/{ﬂmncr:l'. one end of a 1-1/2" bare wire to
lug 2 of trimmer D (5-1}, Leave the other
and fraa,

{'i"ﬁf::nunaqt one end of a 1-1/2" bare wire o
lug 1 of trimmer D (5-1). Leava the other
end fred,

| fi{’:—;nnnﬂt one end of & 1-1/3" bare wire to
lug 2 of trimmer E (3-1). Leave the oiher
free,

[(#) Connect a 2" bare wire from lug 1 of
brlpnemer FO(NS), through ground lug & of
aoll K (N8), to lug 1 of trimmer E (8-1).
Mow solder greund lug 3 of coll K (3-2).

NOTE: When Installing capacltors and realstors,
cut the leads just long encugh o make the pro-
per connections with the parts placed as shown
in Picterial 4,

*In the steps indicated with an asterisk (=), cat
the component leads to 3,/8" before wiring in
the part.

#( 0o, Connect a 4.7 ppf tubular ceramic
capaeltor between lugs 1 (NS) and 2 (B3

of frimmer F.
( Qfﬁfmﬂe-:t a bars wire from lug 2 of trimemer

F 1 to hag 2 of coil K (NS).

*( #T10. Connect a 4T ppf dise ceramic ca-
pacitor between Tugs (¥5) and 2 (8-5)
‘trimmer F.

( c1e, 017, Prepara a B8 uuf dise ceramic
eapacittor and 4.7 ppf tubular paramls ca-
pacitor combination as shown In Detail
44, Connect this eomblnation rom lug 1
of trimmer F (S-4) to lug 1 of coll E (M5),

Dietall 44

."

{ 4 Connect a bare wire from lug 1 of trim-
mer G (NS) to ground ug 3 of coll L
E-1}—

¥ 1'1; Cospect a 10 puf tebalar ceramio

I:'-;J'j-:a.paﬁltar potween luge 1 (N3] and 2 (N8}

af 1

mer G — —
= 12. Cenneet a 75 ppd disc ceramic ca-

pacitor between lugs 1 (NS) and o [HS:L
of teimmer ., . ks -

{ ¥ Connect a tare wire from g 2 of trim-
mer G (5-3) to lug 2 of coll L (WS

W elg, Conpmeet a 27 wuf dise ceramis fa-
I:df]:-acitnr from lug 1 of trimeer G -[_E:t!]
to lug 1 of coil L (58

L Eonnect & bare wire from g 1 of trim-
i er H [M8) to ground lug 3 of coll M (8=1)

“( ¢14, Connect a 58 puf dise ceramic ca-
pacitor between luge 1 (MS) and 2 (W3]

\4/!( trimmer H,
s(v] 013, Comnect & 14 puf tubular ceramic

capacitor bDetween lugs 1 (NS} and 2 {MS)
trimmer H.

r A Coppect a bare wire from lug 2 of trimmer
H (3-3) to lug 2 of coll M (KS).
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Ifﬂ"":‘::lE. Conmect a 300 puf mica capacitor
from lug 1 of trimmer H (5-4) to ug 1
of cofl B (NS

i \/(‘;:n:uect a 2-1/2" hookup wire between luga
4 (NS and 11 (M3) of terminzl strip B.

HOTE: All resistors shown on Pietorial 4 ave

1;3/-1{:1_

(=) B9, Conneot a 22 K2 {red- red-orangs) re-
sistor between lugs 1 (NS) and 3 (M3) of
terminal strip B,

[, wRi10, Connect a 47 K2 (yellow-violet- orange)
resistor between lugs 1 [HE] and 4 I:S-E':l
nf terminal sirip B

['4/[::!-2. Connect a 001 uErJ._d.i.ﬁ-:‘: ceramic td=
pacitor betwesa™hmgs 1 (H5) and 3 {3-8) of

terminal sirip B, — . —
(Amc:'. i bare wire [rom lug 6 (MS),

through lug T (M3), o lug B (N5) of tertoi-

ngl sirip B,
([ B2 Coanect an 82 0 (gray-red-black) re-
K

gigtor betwesn lugs § (NE) and 10 (NE) of
terminal ateip B

{ .J/UEE- Connect a 005 wfd dise eeramic ca-
pacitor between lugs 9 (W3) and 10 {RS) of
teprminal strip B,

{ -]/gzid. Connect a 008 pfd disc ceramic ci-
pacitor belwssn luges 7 (WE) and 8 {13)
f terminal strip B

[,/’/H.'!_ Connect a 10 K2 (beaown-Black-crange)
rosistor bofween ugs 8 (S3-3) and 10 [N5)

iterminal strip B,

l://;FC.'L Connect the 28 microbeney RE choke
from lug & of terminal steip B (N8) to oy
2 of terminal strip C [NE)

b""?l—. C2d, Commect a 005 pfd dise ¢eramic ¢a-
pacitor feom lug 3 of tube socket W1 {H35)
to the ground lug of this socket pear lug 3
1=5-1h

{ Ri. Connect & 10 KO (brown-black- orange)
resistor from lug 7 of termimal strip B
(5-4) to lug 5 of fube socket W1 (5-2).

——

i ._‘L,.i-'m'. Canpnect @ 1000 02 {beown-blask- red)
resistor from lug & of terminal sielp B
(2-2) fo lug 1 of terminal ateip © (NE)

i ,Z.;nm:{-f a 1-1/4" hookup wice from lug 2 of
tubie socket V1O(NS) to lug 2 oof terminal
strip C (5-Z).

{ W Connect a 1-1/4" hookup wire [rom lug Sof
tube socket W1 (NE) o lur 1 of terminal strip
C [M5). 5 L

{/{:229_ Conmeot oa J00F pfd diso ceramic ea-
paciter [rom lug 9 of tube socket W1 105-2)
to the ground lug of this socket near Tag 1
(2-1]. Dresa this capacitor toavoid the area
near the edpe of the chassis where the
chazeiz base will be mounted later,

[W"E;nn-:::t e end of a 1=-1/8" bare wire to
lug 1 of tube socket V1 [8-1}). Leave the
pther and fraa,

| w3, Connect a 150 K (brown- green- yellow)
registor from lug 1 of ferminal strip C
{8-3) to lug 8 of tube socket VI (NS).

[L.r]"f'::-nm:cﬁ.r. a bare wire from the center post
(M5, through lug & (MS), o the aocket ground
lug near lug B (N8) of tube socket W1, Now
aplder lug 5 (5-2) and the center post (5-1),

A 25 Connect a 005 ufd diac caramic oa-

pacitor from lug 4 of tube socket V1 (N3]
to the ground lug of thiz socket near lug B
(5-2),
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(L4 C21, C23. Prepare a 470 puf molded mica

ﬂap:_u::tm' and a Jd upf dise ceramic ca-
pacitor comiination, as shown in Detai] 4B,

e
qrr' i
(=)0 T
[ R i e
SOALER THpe o = [
Liggm ™
""--.\_..-’J-
SOLGER
i Dietail 48

t‘,l‘)zé'_ll'll'll.":t-t this combination from lug & of bube
soaket VI (MBS} to ground fug J (3-1) Leave
raom for the ather capaciter combination
Jahoem dn Pictorial 4,

y
i\ C20, C22. Prepare ancther 470 ppf molded
mita capacitor and 33 1 f dise ceramic
cagacitor combination, as shown in Detail
4

O BAConeet this combinabtion hetwean lugs 6
[I:'-IH.]- and T {MS) of tube socket V1. Place
this combination next to the one just in-

Llad,

*[ | ¥E8, Comnect a 22 K (red-red-orange) re-
sigtor from lug 1 of terminal strip B (5-4)
to lug T of tube socket V1 (NS),

{ )} Remove the two scrows usgedto temporarily
hold the chassis fo the chassis Base.

Refer to Detail 5A for the following ateps.

HOTE: Be gareful not fo damage the contacts
or ceramiy wafers of switch BB when making
ctiong in the following steps,

(A4 FPorm a 1-1/4" length of #20 bare wire to
fit around lugs 3, 5, 7, and & of waler A,
Solder this bare wire to lugs 3, 5, and 7,
but 4o nob solder to lug 8 vet, Mot that

g2 4 and 6 are on the other side of the
afer and arc not inwolved in this step,

{ ¥ In a similar manner, form another 1-1/4"
Length of #20 bare wire and place this
Wire around luga 3, 4, 5, and § of waler
B a8 shown in Detzil §A, Solder lugs 4,
3, and B, but do not solder lap 3 wat,

S

[ )’/C-ﬂ- Connget one lead of a 56 pud disc
coramic capacitor through lug 1 (N3) fo
g 4 (N5) of wafer A. Now solder lug 1
[2-2) Conneet the cther lead to lug 2 of
wifer A [MS), Be careful that thesze leads

der not short to any metal parts of this
Wikeh,

(A C15, Connect a BBO ppf silver mica pa-
Pacitor between lugs 1 (NS} and 2 (5-1) of
waler B,

Detail 54

CHASSIS-TO-DIAL MECHANISM ASSEMBLY

Fefer po Pictorial § {fold-out from Page Z1)
for following step,

[ 4 Mount the chassis to the dial mechanism,
uzaing three G-32 x 1/4" screws, #6 lock-
washers, and §-32 nuts, The serews should
be placed theough the pointed brackae: of
the dial mechanizm, then through the ohas-
sl5, snd fastenad with lackwashars and s,
gee that the edgea of the chassis line up
with the sides of the dial mechanizm, Do
nol ighten the acrewa yat,

Refer to Detadl 3B for the following stepa.

KOTE: When putting the wariable sapacitor
aggetbly tagether, be caveful to position cach
part ag sbown in Detail 5B, Be sure o keep the
capacitor plates fully meshad, when possible, to
avold dammage, The circled numbers inDedail 5B
a:E keved to the eireled mimbers in the following
steps,

m AT IEICIT
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Detall 2B

@i,u}-mstall iwo shaft bushings on the vari-
able ecapacitor bracket. Use control
lockwashers and control nuta.

@[ -:f'fﬂ!. G2, Mount the variable capacitor on

the bracket with a control lotkwasher,

eofitral flat washer, and conbrol nuk,
‘Pogition the capacitor as shown,

@{ I Locate the 4-3/8" shaft and brass
gear, Place the shaft through the fiest
bushing, through the gear, and into
the second bushing as shown. Start
an B-32 x 1/4" setscrew into the
gear, Position ile gear at the middle
ol the shaft and tighten the getacrew,
Thia will prevent the shaft from falling
out of the assermbly. Final poaitioning
of the gear and shaft will be taken care

Jof later,

OO0 Btart an 8-32 x 154" glotted head set-
gerew  ints the anti=-backlzsh gear.,
Plage this gear on the shaft of the

varishle capacitor, Poaition the gear
s0 the end of the ahaft ia flugh with the
outside surface of the gear; tighten the
setscrow,

Refer to Pictorial 5 fo the following asteps,

[ }]/f.qnunt {he varfable capacitor mechanizm on
the chassis, using four 6-32 x 1/4" screws,
46 lockwashars, and B-02 mats. Do not

tighten yet,

{3 gem the setserew in the brass gear, then
glide the shalt forward into the shaft coupling
gxtending from the dial mechanism. Tightan
the setsccew of the shaft coupling onto the
ghaft, It may be pecessary to loosen all
the screws in the pointed mounting brackes
and ahift the dial mechanism fo allow the
shaft to line up and furn freely.

[ ) Before meshing the gears in the next two
asteps, adjueat the variable capacitor and the
gear train o the proper position in the
IIZI]lq"_“-".'.'iI:'IE,' manher: furn the tLII!lir'lE shalt
eoming from the froot of the gear mounting
plate o the fully eounterclockwise position;
turn the sariable capacitor to the folly
closed position, '

M Wihiile holding ooe gection of the anti-hack-
lash gear, turn the other section one Eooth so
the tecth of the twoe sections line up; there
will now beé spring tension betwesn the see-
ticms,

(LA Hold the anti-backlash gesr as justdirected
and move the brass gear to meash with the
anti-backlash gear. Tighten the setscrew
ir'the brass gear.

} Pogiticn the variable capacitor mechsnizm
aa there iz no binding of the shaft running
to the dial mechanism and than tighten the
four screws holding the varishle capacitor
asgembly to the chassia.
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GEMERAL WIRING
Rofer to Plotorial § for the following steps,

I:‘J/HFCE. Connect the 1.1 milllhenry RF choke
from lug 5 of terminal strip B (8-2) to
g 8 of tube sccket V1 (2-3), Place tha
pody of the choke over terminal atelp B,

*(\ W C2T. Connecta 75 puf dise coramie capaei-
tor bebween lug B(5-2) and lug 8(5-2) of tube
socket ¥1, Place the capacitor zs shown.

{  Bend the small solder Mg mounted on one
screw at bube gocket V2 oto touch lug 7
of this secket and aclder (3-1),

) ,r]"fBund the eontrol solder lug near lug 1
[ of switch AA to touch this lug and solder

/ (3-1).

(£} Connect one end of a 5" kockup wire to lug
3 of termingl atrip A (48), Dress this wire
toward the rear of the chassis, as shown,
and leave the end fras,

{|J Comnect a T hockup wire from lug 3 of
terminal steip A (5-2) to lug 2 of awitch
JAA (8-1),

) .-‘,i Connect a 6-1/2" hookup wire from lug 1af
’E;r;n:linal sirip A (N2} to lug 5 of awitch AA

(¥ Connect one end of a 153" hoolup wire to
lug § of terminal strip A (M3, Route this
wire through grommet CC, then along the
alde of the dial mechanism, and over to the

e

pilot lamp sockets, Leave the end free
tomporacily,

{ }Connect ore end of & 15-1,/2" hockup wire
to lug & of tube accket V2 (3-1). Routs
this wire through grommet CC, across
U subpanel, and back into the chassis
ares throvgh prommet DD, Connect the
erd t2 lug 8 of terminal strip B {3-13),

{ 7} Comnect coe end of A 14" hookun wire to
lug 3 of switeh AA (3-1). Route this wire
through promemet ©C, scrosa the subpanal,
and back Into the chasala area through
grommet DD, Conneet the end to lug 10
of terminal atripg B (S-4)

{ »f/-:nnnm:t cne end of a 15" hookup wire to
lug 4 of awitch AA (8-1). Houte this wire
tireugh grommet OC, scrosa the agh-
panel, and back intothe chasais area through
grommet DD Conneet the other end to lug

of terminal atrip B (5-2),

[ <] Conneot cne end of a 14-1/2" healoap wire
bo lug 4 of tube socket Vi1 (8-2). This end
of the wire should be placed under #he
wires already running to the tube socket,
Route the other end of this wire through
grommet DD, then along the side of the
dial mechaniam, and over to the pilot lamp
sockets, Leave the end free temporarily,

() Cheok all of the long wires just inatalled
to see that they are dressed neatly down
agalnat the chassls and subpanel. Be sura
the wires are routed a2 shown in Pletorial 5,

Fage 21

K

{ ") R1l. Connect the 10 Kfi 10 walt resistor
Irom lug 6 of terminal atrip A [NS) to
hag 1 of tbe socket Y2 (8-1). Position
the registor body close fto the terminal
ateip,

(%) Cut each lead of the NE-2 nean lamp to
354", Conmect one Jead to hog 1 (S-2)
and the other lead to lug 2 (NS) of termi-
nal ateip AL

o

(¥ Connect the free endeof the bare wire coming
from lug 2 of trimomer O to lug 4 of wafer
A (5-2) Bemember that lugs 4 and 6 are on

A/’rtu: rear of this wafer,
{ % Connect the free end af the bare wire coming

i

from log & of trimoner E to lop 6 of waler
AE-1)

NOTE: Remember to uge the Lkeavy bare wire in
the following steps. Form sach length to reach
thee terminating points called cut in the step be-
fore making the connections, Do not erimp the
etids of the wires on the switeh lugs, Con-
necticns should be made to the coil lugs by
forming a amall hook in the end of each wire,

[L;!_.-CI:I]I]E'EI: a 3=1/2" heavy bare wire from bug
2.of coil K (8-2) to lug 2 of wafer A (3-2),

i Connect the free end af the bare wice coming
frome lug 1 of trimimer D b e heavy bare
wire just installed (5-11.

f'J/‘::I:lI'.I'.ECt asa heavy bare wire from lug
2 aof codl L {3-2) to lug 8 of wafer A (S-2),

-
idﬂﬂmm-&-:l a 3-1/2" heavyhare wire from lug 1
af eofl K (5-2) to log 1 of wafer B [8-2),

[ .d'ff/:cnn-:l:t A 3-172" heavy bare wire from lug
2 of the variable capacitor (M3) to lux
of widfer A (5-10.

{ ‘{;‘Dnnm+ A 2-1/4" heavy bare wire from lug
1 of the varlable capaciter (3-1) to lug 10

f‘ wader A (S-=1),
[ o Connect & 212" heavy bare wire from lug

1 of coil L {N8) to lug 3 of wafer B [5-2).

[ V{C‘nnnect & 3-3/8" heavy bare wire [rom lis
1 of coll M (5<E) to lug 7 of waler B (S-1).

If'-/’J/Ccnnc:ct a 2" heawy bare wire fram lug 7
of tube socket V1O(S-3) to lug & of wafer
B is-1),

(%1 Mook one end of 2 5304 heavy bare wire over bug 2 of
the yarizhle |'.||.u-:i|.||r [ﬁ-f_l.

['/] Feirm this wire s shigwn m flie Feetoesal and conneel
the Troo end da fug 2 of coil A8 (5-2) Make sare this
wire dloes nod short o ore of the trimmer conneclions
of 10 the antibacklazh geer.

This completes all wiring steps that uwse the
heavy bare wire,
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PFictorial &

FILOT LAMFE WIRING
Fefer to Detzil BA for the [ollowing steps,
() Poaition the VEO g0 the pilot lamp sockels

are accessible and berd the lugs of the
aockets as showh.

SR 1
e
e
= 4T LAMP I
Detall 84
MOTE: In the Fallawing slepe, di net drap het salder on the
dial drum.

«

{7} Connect a bare wire from lug 1 of the left
gocket (8-1) to the ground solder lug (N3).

{ -.:I".E:ctmal:t another bare wire from ug 1 of
the pight socket {(3-1) to the ground solder
Ao {5-2h

{ ¥ Locabe the two hookup wires; one coming
from grommet CC and the other from grom-
met DD, Strip an additicnal 172" of in-
gulation from one of these wires and Gon-
mect the end through lug 2 of Sockat 41

[ (8-2) to lug 2 of socket #2 (NS),

[,-":] Conmect the free end of the other hookup
wive to lug 2 of socket 42 (5-2).

{ ) Install & #£7 lamp in each socket.

FiNAL CHASSIS ASSEMBLY AND WIRING
Refer to Pictorial 6 for the following steps,

I:,‘/'i Pogiticn the chassis hase against the bottom
af the ochassis and fasten it in place with
ning §-32 x 1/4" screws, #6 lockwashers,
and §-32 nuts, The serews should be placed
through the ehagsis and chassis base, and
then secured with lorkwashers and nuls, Ba
vary careful not o damage any of the com-
panents mountad go the chagais e to pinch
the wires rusning aleag the edge of the
chazsizs.

|:'F$ Fastan the sides of the chaseis base Lo e
edgea of the subpanel, Use four 6-32% x
J}B’ seraws, #8 lockwashers, and 8- 52 nuls,

{ Tighten the sorews used to mount the dial
mechanism to the shasgis, chesking 1o see

that all shafts in the dial mechanism and

tuning capacitor assembly turnfresly,
%:w solder lug 1 of cofl L (8-2) and lug 1

FAan M (5-2).
{ Mount the four 172" shguldered apacers on

the outzide of the chagsis bage, Use a 6-32
£ 359 gerew and two #8 lockwashers for

each spacer, one inside, and one cutside
/Uﬁa; chassis.
(¥} Mount 3-lug terminzl strip EE inside the
chassis baze, Use a 6-3% x 1727 zcrew,
two #§ lockwashers, and a 6=32 nut,

i f]/r.-icunt phang sooket FF with two B-32 % 1,/4"
BCDEWE, di '.L'IEH'H‘EEI‘IIE:I’.‘F, and 6-32 nuabs,
ient this socket with its ll.'lgﬂ- as slwwn,

[ 4] Mount phone (kew) jack GG with a control
lgckwasher, control flat washer, and control

E

uk, Crient 33 shown,

i /'i;-:-nnmt the fres end of the bare wire coming
from lug 1 of tube socket W1 to lup 3 of
terminal strip EE (NS

i ‘f R &, Conneet o 10 K2 (brown-hlack-orangs )
1/ watt resistor between lugs 1 (M5) and 2_-
(195} of terminal strip BEE, ]

i -,}/&31- Connect a 000 ufd disc ceramic ca-
pacitor between lugs 1 [(M5) and 2 (5-2)
of terminal strip EE.

[V{HS, Coonact a 2200 2 I:r-cd-rq,:d-;'nd:l 1_,-"2
walt resistor betwesn lugs 1 (5-3) and
& (NS) of terminal strip EE,

{ J{cﬂu. Connect a 100 0 gl mica capacktor feom
tog 3 of terminal strip EE (8-3) to lug 1
of phono aocket FF (8.1)
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FILOT LAMF WIRIMNG
Refar to Detzil 64 for the following sleps,
(1 Position the VFO ao the pilal lamp sockels

are accesgible and berd the lugs of Lhe
socketz az2 ahown,

Detail &A

FIFTE: Im Ui Tallownane sleps, do ot ||.!'l.l|| bt sodiler o the

dial drame.

[ "j({“,-:-nnEI:,t A bare wire from lug 1 of the left
Focket [S-1) to the ground solder lug (MS).

{ .F:C-:-nnl:{"c angther bare wive from lug 1 of
the right sceket (8-1) to the ground solder
S g (5-2),

(1 Locate the two hookup wires; one coming
from grommet OC and the other from grom-
met DD, Strip an additional 1_."' " gf in-
sulation from one of these wires and con-
nagt the end throogh lue 2 of socket 2]

) (5-20 b lug 2 of socket 2 (N3),

(/) Connect the fres end of the other ladoug:
wire o lug 2 of socket #2 (5-2)

{ )} Istall a #47 lamp In each soclet,

FINAL CHASSIS ASSEMELY AND WIRING

Rafor o Pictorial & for the following stepa.

§ Pogition the chassis base against the bottom
of the chassis and fasten it in place with
nine #-32 x 149" serews, #6 lockwashers,
ar] B-32 owits, The sorews shold b placed
theaugh the chassis and chassis base, and
then securad with lockwashers wmd nuls, B
vary carelil not o damage any of the ¢com-
potents mountad oo the chassis or Lo pineh
the wires rumning aleag the edge ol the
chazaia.

(=7 Fasten the sides of the chassis base to the
edges of the subpanel. Use four 6-32 x
’7_,.'[" serews, #6 lockwashers, and 6- 32 nuts.

1 & Tighten the screws used to mount the dial
methanism to the chassis, chacking to see

that all shafis in the dial mechanism and
tuning eapacitor assambly turnfrealy,

Mow golder lug 1 oof eoil L (8-2) and lug 1

i/ﬁml K (5-2),
( & Bount the four 12" shouldered spacers on

the ocutside of the chassis base, Tse p 6-32

X 378" serew and two #6 lockwashers for

each spacer, one ingide, and one outside
chasais,

(¥ ] Meount El-l'l.l,g' terminal strip EE insicde the
chassiz bDasge, Use a 6-32 x 154" serew,
two ¥6 lockwashers, and a §-32 nut,

{ﬁ;!'-‘:uul:l phono socket FE with fwo§-32x1/4"
sepews, 6 lockwashers, and 6=-32 nuts.
‘ient this socket with its lugs as shown,

{47 Mount phone (key) jack GG with a control
Ipekwasher, control flat wasler, and eontrol

/ut- Orient ag shown,
{ Connect the free endof the bare wive coming

from Iug 1 of tube socket VW1 ko lug 3 of
terminal strip EE (NS).

{ 4 RE& Connect a 10 KR (brown-blask-arange)
1/2 watt resigtor between luga 1 (N3) and 2
(ME) of termingl atrip BE, e

{ /031, Connect a 001 pfd dise coramic ca-
pacitor between lugs 1 (M2) and 2 (5-2)
of terminal atrip EE,

| Ri. Connect a 2200 2 (red-red-ved) 172
walt resistor beftween luga 1 (5-3) and
(M35} of terminal strip EE.

{ CA0, Connect a 10 uf mica capaeitor from
lug 3 of terminal strip EE (5-3) to lup 1
of phona sackel FF (5-1),
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Detail 6B
[-4:1,1;1.3.:: a short bare wire between lugs 2 [ ) Connect the white wire to lug § of tarminal

#=1) and 3 (5-1) of jack GG,
i ‘Kf;mect the free end of the hoeokup wire
coming from lug 3 of terminal strip A Lo

heg 1 of jack GG (5-1)

{ )} Prepare each end of the 3-foot length of
docomductor cable as shown in Detail GB.

[ 1 Attach the cctal plug and plug captoone end
af this cahle as shown in Detail BC.

Detatl 60

APPLY SOLCER,
THEM CLIF OFF EXCESS LEAD aFTER
THE SOLOER HA5 COOLED

{ ) Enap the plug cap over the plug, making Sura
e cap geats firmly.

{ ) Isert the other end of this cable through
hole HH of the cliassis base.

{ ) Copnect the red wire to lug § of terminal
strip & [S—E]-

strig A (5-2),

l:r-":lfl.’_imuwc: the hiack wire to lug 4 of terminal
atelp A (5-10,

] yfa:-nnmt the green wire to lug 2 of terminal
strip A (3-2),

{""r&efcrrﬁg fo Detail 6D, Install the plastic
strain relief around the 4-comdustor cable
in hole HI of the chassis base,

S

OUTHIDE OF CHASSIS
Detail 60

Thiz completes the wiring of the VFO, Check to
gee that all connections are soldered gecurely
arul that there are no short circuits caused by
wire ¢lippings, solder splashes, or lnspeoper lesd
dress, In particular, check the heavy bare wires
running to switch BE, All hookup wires should
e dreased against the chassia.
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BALLPOINT

DRUM |

Pletorial 7 ek

DIAL DRIVE ASSEMBLY
Refer to Detail TA for the following steps,

(" } Mount the idler pulley and the 1 /4" EPALer an
the 5-40 x T/6" sted as shown, MNext

tightan a §-40nut a5 far as it will go onto the
ghiad,

{ L/Mount the stud, with the idler pulley, onthe
amall angle bracket g shown, and fasten
Jit with a #6 loeckwasher and a 5-40 nuk,
i
{ ¥) Mount the angle bracket on the upper flange
of the chasais base in the position shown
in Pietorisl 7. Use a B-12x1/4" sorew, two
44 lockwashera, and o 6-32 nut a8 shown in
Detadl TA,

540 % Tm" i

ETUD N
A 3

PULLEY" e

-
1447 SPACER-~"

-

E-40 HUT-"
5
SHALL AMGLE ERACKET e

%6 LOCHKWASHER

Detail TA

HEATHICIT
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[ ) Bend the angle bracket by pushing upward
until the pulley 18 tilted upward, as it
gppears in Pictorial T,

Befer to the proper circled number In Plotorial
7 for each of the following ategpa,

{ ) Turn the BANWD switch shaft counters
clockwise so the dial cord drom I8 in
the position shown in Pietarial 7. Cut
a 15 length of dial cord and tie a loop
inone end of Lt. Fasten thie loop around
the tmb in dial cord drom 41,

! Boute the other end of the cord out
throwgh the opendng in the dial cord
drum, and up Behind drum #2.

@j } Route the dial eord completaly around
drum #2,

@[ ) Turn drum #2 so that the slot faces
toward you, as it iz shown. Insert the
@ dial cord through the rear opendng in
the slot first and wrap it around the tak

as shown.

@c | Route the dial cord down behind the
idler pulley and around the side of
dial peord drum #1 o the ofening,

|: Hold the dial eord ao the steing iatight

as shown in 8A, and make a mark on
the string with a ballpoint pen about
1/8" from the opening,

—

L="e ]
m
—
S

Tie the dial cord spring tothe dial cord
at the point just bayond the mark made
by the ballpoint pan,

Strateh the apring ot and connect the
cther end %o the tab of dial cord
drum #1,

—=
"t

Reler to Pletorial B for the following atepa,

{ ) Mount the dial pointer bracxet on the spade
balts af the dial dearm gupports with #6 lock-
washers and 6-52 nuts, It ma;.-'beneceaaars.'
to loosen the dial deum support meounting
secews for this step, H 8o, be sure to re-

tighten them when the step is completed,
then make sure that the dial eylinder still
rotates frealy,

[ ) With the shaft of the FREQUENCY eon-
trol turned to the fully g.m'_ntlrrﬂgg]-:-
wige position, adjust the large dial cord
A T the pogition shown in Pigtorial
d by loosening and then retightening
the setacrew, Tie a loop in one and of
the remaining length of dial cord and
faaten the loop around the correct tab
af the large dial cord drum,

—
—

Route the dial cord out theowgh the
apening, and one complate turn around
the cutside of the deum,

Route the dizl cord around pulley #1
and putley #2, and across the top of the
dial pointer bracket.

r—
]

—
L

Route the dial cord acound pulleys #3
and ¥4, and back through the opening
af the large dial card drum,

EENEEREE)

@i 1 Hold the dial cord ac the atring s
tight and make a mark with a ball-
podnt pen on the string about 1/4"
inside the drwn opening. Refer back
to BA on Ploterdal T.

[ I Tle the dial cord apring to the dial
cord at the point just bepond the marvk
made by the ballpoint pen. Stretch the
opening and connect the other end of it
to the tah.

{ ) Mount the dial polnter on the dial pointer
brackat. Place the dial eord between
the tabs on the pointer, Preas the tabs
together loosely ao that the painter will
stay ecnnected 1o the cord, but ac that
ita position can be easily adjusted to
the gorrect location later, Make sure
the pointer doss net rub on the dial
exlinder,
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FINAL ASSEMEBELY
Eefer to Pictorial 9 for the following atepa.

I:_/.}ff.l'l.&l&l] the dial window gn the letterad side
of the frant panel by ingecting the sixplastie
atwds theough the small holes aroand the dial
__":'.fir!ﬂl.'l'.b' opening,

[ r(?laue the dial plate (205-315-1h over the
plagtic studs on the back side of the front
panel with the painted side toward the front
panel. Fasten the dial window and dizl plate
to the front panel by melting doen the six
plestic shads sa shown.

[ lFasten the freat panel to the chasais
ageetably with 6-52 x 14" screws, #6 lock-
washera, and 6-32 muels in the four mounting
holes.

{ .-!'rInstall the large knob on the shafl of the
FREQUEXNCY contral,

{.d/]usta]l gmall knobs on the shafte of the
FUNCTION switeh and BAND switch.

{ ) Prepare the length of RG-G2/U coax cable
by installing a phono plug on each end
ag shown in Detail 94, Set this prepared
cable agide unkil i iz called for in the
Igtallation section of the manual,

Apreen 17 ol mr SR 0 S b PRty ool o b i i, by
PRDELOTY TE LITE ek | mpad oo |pemseraing ool b ol 10 off koot by DT B
N rernirep. Tokp cpre a0 10 00 |:'\-l 1 ear pases
=lr -:l
5 e,
qnl“n'qj 'E' o 'rr-u.'\-"‘.
}\__\_-:\-"'
. e
ﬁﬂfﬁ;’ﬂ —N =
Plonp pAgns: coWainsr o8 Cali'd L sy Dran 1212 g 2 e o COe .-.-
EEaBiL vl | miadalion, Eddgr bepe 1side . Trets Iv v wes gl ipe 1e
.--u:.:.-
Detail 9a

RBiB}' to Pictorial 10 for the following step.

{V'{Muunt the [our rubber fest 1o the hottom
plate, Use 6-32 x 1/2" screws, #6 look-
washers, and G-32 nuta as shown in the
Datail of Pictorial 10, Be surs to use the
eorraect hole af gach corner of the bottom
plate,

NOTE: The blue and white identifieation lahel
shows the Model Number asd Production Serics
Mumbsr of vaur kit, Refer to these mmbers in

any communications with the Heath Company;
this assures you that yvou will receive the most
complate and up-fo-date information in retura,

[ 1 Install the identification label in the Iollow-
ing mannet;
1, Sebect i location for the label where it
cann @asily be secen when negded, b
will nat show when the unit is in oper-
atinn, This location might be onthe rear
panel or the topof the chassis, or on the
vear or hottom of the cabinet,
2, Carefully peel away the backing paper,
Ther presa the labal into position,

| EEN 1T SHEET ML TAL
) { SCREW | H-33 K 14"
s S

LA !
SHEET METAL j,l
SCREWS (I3
Piatorial 10 AR

SRl W

et
Set the bottom plate aside temporarily. The
bottom plate, cabiset, and fubes will be in-
stalled later,
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INSTALLATION

This part of the manual is divided inte the

following thres sections to cover the different

typas af VFO installations:

1. Use with the Heathkit DX-60 series Trans-
mitters or HW-16 Transoeiver,

2. WIse with the Heathkit DX-40 Transmitter,

3. Use with other trapsmitlers, having suii-
ahle YFO input and VFO aperating woltage
provigions or, having a VFO input DOl no
provisions for furnishing aperating voltages
tor the VEO,

Usea only the section which applies o your
particular installation of the VEG,

HEATHEIT OX-40 SERIES OR HW-14

Connect the cotal plug of the YEOpower cable to
the accessory soeket of the transmitter, and eon-
nect the prepared coaxial cable from the VEC
output sookoet to the transmitters VEO INPUT,
Be sure o turn the front panel XTAL switch o
VEFO and turn the DRIVE LEVEL ¢onteol to "0
while chep l{'.l'lg: VO calibration,

Now procesd to the VEO Callbrafion seotion
of the manual.

HEATHEIT DX-40

I is necessary to make three simple circuit
chanpes in the VFO in order to use it with the
DXE-40 Transmitter, Make these changes as
follnws:

[ 1 Locate the resigtor connectad to lug 4
of the aceessory socket in the Dod- 40,
Eeplace this resistor with o 10 KG 10
walt resistor, obtained locally,

[ ) Ddsconmeet the graen wire of the power
cable from lug 2 of terminal strip A
then reconnent this wire to lug 3 of
terminal strip A See Fipare 1.

[} Clip cub the Dare wire connected be-
tween lugs 2 and 3 of the KEY jack.
Zoe Figure 1.

The VFO is now ready for use with the DX-40
Trangmitter, Connect the octal plag af the VEO
power cable lo the accessory aocket of the
DX-40, Conneet the prepared eoax cable from
the VFO output accket to the VEO input of the
DX=20,

Figure 1

Proveed to VEO Calibraticn section of the man-
ual,

OTHER TRAMSMITTERS

Depending on your particular transmimter, it
may be necezsary to make one or more cir-
[t b L8 l:hmgea in the V. Thege possible cireupit
changes concern "KHeving” and "Supply Voltage, ™
Ench of the ftema should be handled separately,
as follows:

BEYTMG

H your tranamitter provides a grid block keying
sigmal {-65 wolts or more) it will not be ne-
cessary to change the VPO keyving circuit, The
grid bBlock keving signal is applied to the YEO
theough the green wire of the power cabls,
which is connectad to pin 8§ of the octal plug,
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Fipure 2

For cathode keying of the VFO, it is necessary
to make the following changes in the YFO.

{1 RFTE"I:‘I"JJIE to Pigure 1, disconnect the
Frean wire of the power cable from lug
2 of terminal atrip A, then reconnect
this wire to lug 3 of terminal sirip A,

{1 Clip out the bare wire conrected between
hygs 2 and 3 of the KEY jack if the key
iz tn be plugged Into the transmitter,

The VIO is now ready for eathode kewving, The
key may be connected to the VEO EEY jack or
te the trapsmitter, I the key is connected to
the tramsmittes, the keying connection to the
YEO iz made throwgh pin 8 and the green wire
of the VEO powar cable,

g LY YOLTAGE

The yalue of the B+ voltage applied totha valtage
rizpulator tube in the YEFO iz eritical, For this
reason, the value of the Dropping Resistor in
serics with the YWE mbe muwst e chosen bo
provide the correct voltage. The chart in Fipure
2 should be used to determine the correct re-
sigtanee and wattage of the Dropping Besistor,
For examples: K the B+ awvallable from the
trangmitter is 350 volts, draw a lne from the

350 woll point ga Ethe wvertical scale acraas o
the diagonal line of the graph, Then draw a
line down {rom the point of intersection, to the
horizantal aeale, The pobnt at which thia line
crosses the horizeatal scale indicates the ra-
giatance walue and wattage for the Dropping
HResistor, This example is shown by the line of
arrowa on Flgure 2, Do not use smaller roesist-
ance or wattage values, The correct Dropping
Resiztor should be installed inthe VFO as showo
in Figure 1, The 10 K, 10 watt resistor, already
in the ¥YFQ, should be removed, Figure 3 shows
the VR tube and Dropping Resistor ciceuwit sehes
matically,

POAER OCT
gsuBeLy L HE-1 0
o e o2
o4} 0 | ] T e
050 og 04 |

= CROPENG
RESIZTOR

F.IL'CL'E-'D?'E'
S+HCKEWDY

05E. TEE

WaLTasL
REGULATOR
TUBL

Figure 3
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Filament woltage of 6.3 wolts AC should be
applied to the VFO through pin 2 of the ootal
plug and the white wire of the power cable,
Pin 1 and the black wire are used for the
ground comnmection befween the VFO and the
transmitter.

I your transmitter cannot be used to supply
operating voltages to the VFO, you may choose
to build a separate power supply for the VEO.

The cireuit of 5 suitable power supply is shown
in Figure 4. Paris for the power supply should
be ohiained locally, I a separate power sup-
ply iz uwsed, be gure to use fhe oorrect valus
of dropping resistor in the VFO, dopending
o the B+ woltage avallable from the power
supply. The ootal plug from the VFO ean be
conngated to the power supply, but separate
keying and ground conncetions wiil be needed
between the powsr supply and the tranamitter,
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VFO CALIBRATION

DIAL INDICATOR

!

(/) Longen the B-32 screw that iz used as a
setscrew in the bushing of the dizl eylinder,
Mext, set the DBAND  switch to the 80
meter pogition, then position the dial cvl-
inder so that the B0 meter scale i5 cen-
tered, locking through the dial window
Jgdrom the froat of the VFO. Tighten the

/ setsorew In the dial indicator bushing,

{a"If 1 Rotate the BAND awitch throagh itz po-
giticns, In each positicn, the correspond-
fmg dial seale should be centered, looking
through the dial window. I the scales are
not centered in the dizl window opening,
repeat the preceding stop,

DIAL POINTER

tv’T/‘-’Filh the BAND switch in the 80 meter po-
gition, rotate the FREQUENCY Ench clock-
wise until wvou fesl the mechanism reach
the upger mechanieal stop.,

{ ~¥ Position the dial poiter 1,16 tothe right of
4,0 gm the sesle, then gecure the pointer cn
e dial cord by bending the fingers of the
pointer, Be careful oot to cut the dial
E::-'!I:I'ﬂ.

'f'.r{rﬂﬂr-ﬂ& the TFREQUENCY lmob counter-
clockwise and see that the dial pointer
travels smoothly,
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VARIABLE CAPACITOR

| ,}f]',u:u:lr:r:l'. the setserew in the amall brass
gear of the variable capacitor assembly.
Refor to Figure B,

mﬂEﬁ
i %BL#DL?}'}
W

fr e
m e uw.-.J—\.-u—\.-'\. i
- AT BACKLASH
GEAR
Figure 5

#

{ ) Rotate the FREQUENCY knob counter-
clockwise wmtil sou feel the mechanlsr
reach the lower mechanical stop, NOTE:
Thiz stop is spring loaded and the shaift
will slip i the FREQUENCY koD i3 turned
farther.

[ ‘{ While holding the FREQUENCY xmoh at the
lowes meachanical limit, turn the anti-back-
lash gear by hand uotil the plstes of the
variable eapacitor are meshed, The platas
are properly meshed when the edges are
flush at the point shown In Figure §, The
end of A serewdeiver blade ¢an be used o
check for proper mesh at this point. He-
flghten the setscrew inthe smallbrass gear,

s

(/) The ¥FO bottom plate should be installed
now, using eleven #8 x 1/4" sheet metsl
sorews, See Pletorial 10 on  Page 26

EF )

PRESET ADJUSTMEMNTS

Refer to Fipure 6§ for the following steps,

Figure 6

|'l/,;| Set gach trimmer capacitor (C3through CT)
s0 thit the slot i3 parallel tothe front panel,

{ 4 Preset each coil as follows, measuring
from the tip of the coil adjustment screw
to the point where the serew leaves the
aail mounting bushing,

COIL DIMENSION
Ll 15

L TiEn

L3 TrEn

TRIMMER COIL ADJUSTMENTS

To calibrate the YFO, 1§ will be neceaaary to use
an accurate radio receiver that coveras 3.5 1o 9
megacyeles, For best results, use a crystal
calthrator with the receiver bo assure setbing
the receiver disl to the exact frequencies
palled for, The ¥FO adjustments should be
made with an insulated alignement tocl,

Bofore proceeding with calivration, install the
two tubes i the VPO V1 = BCHE, V2 = OB

|- HMMATHISIE
= =
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After the tubes are installed, lake care not to
damage the tubes by sefting the VEO upside
down., Conneet the power cable of the VE'O to your
transmitter asdivected inthe Installation section
of the manual; then turn on both units and allow
the ¥EO o warm up for at least thivty minubes.
The coax cable need not be connected between
the VFD and transmitter during calibration,

When making the fallowing adjustments, the VNG
should be placed next §o the receiver so the ra-
ceiver will pick up the signal radiated from the
VD,

NOTE; The trimmer capacitors may drift slight-
Iy for saeveral minutes after they are adjusted,
therefore, go theowsh the calibration slowly,

Refer to Figure 6 for the follewlng steps.

40 METERS

{ ) Turn the FUNCTION switch to the SPOT
positicn and the BARD switch fo the H0
meter positicn, Seb the VFO dial poinber
to &5,

{ )} Tuse In the VFO signal near 3.5 e on
the receiver. Then adjust eoil L3 o being
the aignal to exnetly 3.5 me,

—

(

Het the VEO dial to 4 and fune in this sig-
nal with the receiver, IF the signal is not
exaetly at 4 me, proceed as follows:

1. E the signal is lewer than 4 me, et the
VFO dial a few ke above the botbom of the
band (try 3510) and tarn the receiver to
2.5 me, Adjuat coil L3 for zero beat in the
receiver, Next, set the VIO dial to 3.5 and
adjust trimmer C7 for zero beat, Check
the VFO against the receiver at 4 me.
Repeat this procedurs as necessary until
the VPO provides o 4 me signal with the
dizl aet at 4 and a 3,5 me 3ignal with the
dial =et at 1.5,

2, H the signal was higher than ¢ me, set
the VFO dial to 3.5 and turn the receiver
a few ke sbove the bobtors of the band
(try 3510}, Adjust ooil L3 for zero beatb
in the recalver, Turn the receiver to &.5
me and adjust toimmer C7 for zero Deat,
Check the VFO apaingt the receiver at
4 me, Repeat this procedure until the VPO

provides a 4 me sigoal with the dizl set
af 4 and & 3.5 me signal with the dial set
at 3.5,

4O-30-15-10 METERS

{ ) Leave the FUNCTION switeh in the SPOT
positican and turn the BAND switch to the
40 meter position, Set the VO dial pointer
b .

() Tune in the VPO signal pear 7 me on the
receiver, then adjust coil LE to being the
algmal to exactly T me,

() Set the VFO dial to 7.2 and tune in the
signal with your recelver, If the signal is
not cxaotly at 7,3 me, proceed as follows!

1. If the signal was lower than 7.3 me, set the
VEO dial a few ke above the bottom of the
band (tey TOL0) and furn the receiver 1o
T me, Adjust coil LE for zeco beat in the
receiver, Wext, set the VFO dial to T and
adjuat trimemer C§ for zero beat, Checkihe
VFQ against the receiver at 7% mo. Repast
this procedure 3z necessary until the VEO
providea a T.3 me signal with the dial set
al 7.3 and a7 me siznal with the dial set at
T,

2. K the signal was higher than 7.3 mo, set
the VFO dial to T and turn the receiver a
faw ko above the bottom of the band (try
T010), Adjust coil LE for zero beat inthe
receiver, Turn the receiver to 7 ne and
adjust teimemer O6 for zero beat. Cheok
the VFO against the receiver at 7.3 me,
Rapeat the provedure untilthe VEO provides
a 7.4 me algnal with the dial set &t 7.3 and
a T mec signal with the dial set at’¥,

The above adjustments cover the 20, 15, and 10
meter bands as well a3 the 40 metar band since
all of these bands use nmlkiples of the T me
pand sigmals,

i METERS

Leawe the FUMCTION switch in the SPOT po-
aition snd set the BAND switeh to the 6 meter
poaltion. Set the VFO disl pointer to 504,

{ } Tune in the VFQ signal near 6.4 me on the
peceiver, then adjust coil Ll to bring the
signal to exactly 8.4 me as tuned oo the
receiver,
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{ ) Set the ¥YFO dial to 5 and tune in this
gipnal near 9 me with your receiver. B
the signal is not cxactly at & me, proceed
s follows:

. K the signal was lower than 8 me, set the
WVEO dial a few ke above 50,2 and heen the
refceiver b Bod ome, Adjust ooil LI for
zera beat in the receiver, Next, sef the
VFQ dial to 50,4 and adjist trimmer C5H
Ior zaro Deat, Check the VFO setting at
b Egﬂil:lrir. the receiver at 9 me, HE‘]!IE-EI
thiz procedure as necessary until the VEO
providea z 9 me zignal with the dial get
at 54 and an 9.4 me signal with the dial
set at 504,

2. I the aignal was higher than 4 me, aet the
VEO dial to 504 and furn the receiver a
few ke above 8.4 me, Adjust coil L1 fop
zera beat in the receiver., Turn the re-
cefver fto 8.4 me snd adjust trimmer C6
for zerc beat, Check the VEFO seiting at
B4 apainst the receiver at 9 me. Hepsat
this procedures umtil the YEO provides =
9 me signal with the dial set at 54 and
an 8.4 me signal with the dial set at
(L4,

HOTE: H an 8.33 to 9 me recelver i3 not arail-
ahlz, 3 6 mefer receiver can be uscd, alipning
at 90 and 54 me.

2 METERS

{ } Leawve the FUNCTION switch in the SPOT
position and set the BAND switch to the
2 nyeter position, 3t the ¥YEO dial pointer
to 144,

{ )} Tune in the VFO signal near 8 me o the
raceiver, Adjust trimmer C3 unkbll the
signal is exactly 8 me, Then et the ¥EFO
dial to 147.6 and hme in thiz =2ignal near
1,2 mo on the receiver, Adjust trimmer
G4 for o signal at exactly 8.2 me.

[ ] Repesat the abowe two adjustments wntil
an output sizmal of § me s cbtained with
the VFO dial set at 142 and a signal of
B2 me is obdained with the VPO dial gat
at 147,86,

HNOTE: 4 2 meter recelver can be uwged i an
8-B 222 receiver 15 not available, using 144
and 148 e a3 alignment points,

{ ¥ Kecheck the 0 and 2 meter calibration for
ACCUTACT.

Thiz completes the calibration of your VFO,

Inatall the cabinet with the serews shown in

Pictorial 19 on Page o8,

NOTE; It will be noted that bands 40, 20, 15,
and 10 do not have their calibrations in exact
alignment with each other, Thiz ia due o the
alight changes in lead leogth in the band switch
tatween bands, and eauses no harm,

OPERATION

By meang of the FUNMCTION switeh, the VFD
may e controlled independently of the trins-
mitter or ¢ontrolled by the transmitter, With
the key up, the VIO should be operated alooe
for tuning purposes by turning to SPOT, Tt is ad
cgerating procedure to tune 3 VO across the
and with the antire transmitber following it.
Thiz causes peedless inbterference o other
gtations, The VFQ alone should bBe gel bo the
dezived [requensy. Then quickly tune the trang-
mitter to resonancs at the frequency, This pro-
cedure produces [ar leas interference,

Crowding the band edges is not recommended
unless a poszitive and constant check upon fre-
qieney g maintained, particularly with a phone
trangmitter where the stdebands may mun three
or more ke over and under the base frequency,

Even a single sileband transmitter can it
some hash on the wndeslred stdeband and create
aignals quiside of the arsateur band,

Refer to the operating divectiona for your
transmitler which concern use of the frans-
mitlar with a VEC,

NOTE: The ¥VFO may be keyed any time by
uging A key in its key jack, provided proper
voltages are supplied to it Thiz feature iz vse-
ful for testing kevers oo for code practice, and
for wsa with transmitters which will work when
just the YFO inpuk is keyved,

NOTE: The transmitter FUNCTION SWITCH
muigt be in the TUNE position when wsing the
VEFO in SPOT in ordeor to supply B+ voltage to
the VEFO,
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IN CASE OF

CAUTION: Do not set the VFO upside down
without the cabinet installed, as the only support
would e the tbes which could be damaged,

1. Ragheek the wiring, Trace @2ach lead in
polored pencil on the Pictorial as it is
checked, It iz frequently Belpful to have a
Iriend check o work. Someona who g nab
Tamiliay with the unit may notice d&]:l&f_‘ti.lig
conaistently cvarlooked by the conatructor,

2. It iz interesting to note that about 0% of the
kita that are returned for repair, do not
function properly due fo poor connections
and aoldering, Therefore, many trouvbles
can b alirinsted by rebesting all connec-
tiona to make sure that thev are soldered
ag descrlbed in the Proper Soldering Tech-
niqies section of this manual,

3. Check to b sure that all tubes are in their
proper loeations, MMake sure that all tubes
light up properly,

4, Check the tubes with a tubs teatsr or by

DIFFICULTY

gubatihition of fubes of the same tipes
atd ke o b good.

5, Check the values of the component parts,
Ba  gure that the proper part has been
wired into the cireuit, a8 shown in the
plotorial disprams and as called out in the
wiring instroctions,

G. Check for hits of solder, wire ends or other
foredpn matter which may be ledged in the
wiring beneath the chassis,

H, after eareful checks, the trouble 1s =till
ngt located asd a woltimeter iz available,
check valtage readings againat those found
o the Schematic Diagram, NOTE: All
voltage readings were taken with an 1l maeg-
ol ingut vacuum tube voltmeter. Voltages
may vary as much as 10% due toline wolkage
varistions.

=]

g, A review of the Circuit Description will
prove helpful in indicating where to look
{for trouble,

TROUSLESHOOTIMNG CHART

TROUBLE BPOSSIELE CATEE
Mo Chatpt 1, Faulty tube.
2, Open key in KEY jack,
3, EF output cable open or shorted,
Loyw Cukgpuf 1, Low B+ voltage.
2, EF output cable too long.
3, Transmitter YFO input impedance too low,
Instabdlity 1, Low B+ woltage, Delow 104 V DC,
2., VR twube faulty.
3. Eeay contacts dirty oy cathods keving anly).

Oacillator continues e run with
key up (prid bloek keying onlyl

1. Transmitter is not furnishing negative grid
block keying voltage to VEO:; should be
=63 ¥V DC or more - enough to light the
neah ulo,

2. Groon wire of power cable open,

NOTE: In an extreme caze whers youare unable
to resclve a diffieulty, refer to the Service and
Warranty gection of the "Kit Buildera Guide™,

and to the "Factory Repair Serviee" information
on Page 34 of this Manual,
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FACTORY REPAIR SERVICE

You can return vour completed kit to the Heath
Company Service Department tehave it repaived
for o minimam service fee, (Kits that have baen
mgdified will not be accepted for repair,) If you
wish, you can deliver your kit to znearby Heath
Authorized Service Center, These centers sre
listed in your Heathkit eatalog,

To be eligible for replacement parts under the
terms of the warranty, equipment returned for
factory repair secviee, ar delivered to o Heath
Authorized Service Center, must be accompanied
by the inwoice ¢r the sales slip, or a oopy of
either, I wou gend the arigical invaice or sales
glip, It will be returned o o,

If it 18 not convenient to deliver your kit o a
Heazath Authgrized Service Center, please ship it
to the [actory at Benton Harbor, Michigan and
follow the [ollowing shipping instrustions:

Prepare s letter in duplicate, containing the
following information:

Your name and return sddrese,

Date of purchase,

A brict description of the difficulty,

The invoice or sales slip, or a copy of
githar,

+ dcur authorization to ship the repaired
unit back fo pou C,00, for the service
and shipping charges, plus the oost of
parte oot covered by the warranly,

Aftach the envelope cootaining one copy of
this letter direcily to the unit before pack-
aging, 5o that we do not overlool this ispor-
tant information, Send the second copy of the
letter by separate mail to Heath Company,
Attention: Service Deparviment, Banton Harbor,
Michigan,

Chack the cgulpmient to see that a1l parts and
serews are In place, (Do not include wooden
cabinets when shipping receivers, tunors, am-
plifiers, ocr TV aseta, as these are easily
damaged in shipment,) Then, srap the caoip-
ment in heavy paper, Place the cquipment in
a strong cartom, and put At least THREE
INCHES of resilient packing material |Sshreddoed
paper, exeelsior, ete,) on 2ll sides, betwesn
the equipment and the gartan, Seal the carton
with gummed paper tape, and tie (£ with a
strong cord, Ship it by prepatd express, United
Paresl Bervice, or inauved pareel post to:

Heath Company
Bervice Department
Beaton Harviar, Michigan $0022
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REPLACEMENT PARTS PRICE LIST PgiT Pﬁf}f DESCRIPTION P]-‘:'HT P;ttchﬂ DESCRIETION
AR AL e O e
To order parts, uge the Parta Order Form fur-  PART DPRICE  DESCRIPTION WIRE GEARS-SHAF T5-BUSHING-COUPLING-PULLEY
nishad with thiz kit, I Parts Order Form is mot Mo, Each KT 240-2 L5710 Length 420 bare wire (small) 461-12 L0 ¥ylon gear
available, refer g Replacement Parls in the Kit 3:20-3 D370 Length #18 bare wire heavy) 151-15 a0 Brasa mear
Builders Guids, HARDWARE 43-5 5 | I:I;I':Ef Length coax eable (RG-52,/1) 151-14 1,35 Am[_h;tklag]._ pear
] aEn_ 49 05 348 x 174" screw J44-50 L5480 Length hoakup wire 453-35 15 4- 358" shaft
P;:—g:IT PFB;EPE DESCRIFTION iﬁg_:gg .Igll:l g-:g X E-'?j .!';H I::::;Il: hr‘::.-:i;,-cr:-; A4T-T 0000 Length 2-conductor cable 453-T8 15 1_.1:__-21. ahait
e e e = L8 = x T8 threaded s A55=-6 10 Shaft bushin
RESISTORS gig'lg"‘ 0% Mt ?;:}!E"' gerew METAL PARTS 456-1T 25 Shatt -:-:.up]:i.fi;
i k= L -3 % " BEEEW - A66-T 10 Dzl pull 1l
17118 A0 820172 watt 250-89 .05  B-32 x 3/B" screw B0-359 1,65  Cabinet ptlag;izmall)
i-0 10 1000 1_.'_2 :T.Mt anf 10 .05 B-42 % 1,0 gopaw 203-484 LA0 Front panal
1-44 10 22':":'.” 172 WKL 250-1T0 05 8B x 14" sheet metal screw 203-E64 1,10 Suboanec] MISCELLANECUS
.:";'g *ig ;g E:E i'::-% St LL 280=-17 L5 B-32 % 178" selsores 205-310-1 T3-4 A0 Rubizer grammel
1-2.5 110 i K;E L Wal DRG-A3 a3 B-32 % 14" selserew, 85 Chassis Ta-30 ] Flastic atrain reliaf
1-2’-' e -'i __2""““ slatted head e01-26-1 1,70  Chassis base 261-9 05 Fubber oot
el U w‘”ﬁ“ T G L 05 B-32 spade bolt 205-313 70 Bottom plate 348-1 L5/ Length dial cord
-7- . ¥ ath, wire=-woun 2521 .05 2448 it 205-314 45 Gear mounting plate 418-81 1,15 Dial window
CAPACITORS 25Z-40 5 S=40 nut 205-315-2 62257 88 Large Knob
10-102 13 LOD ppf silver mica 252-3 Mk G=32 nut 30 Dial plate 462-122 20 Emall knob
o104 .20 200 ppf silver mica 252-T 05 Control nut I04-1%56 .10 Angle bracket (2rmall) d63.15 20 Dial pointdr
20-40 20 470 pef molded mica ggg-hﬂ gg gnntrn:_l;ll fiat washer gg:-gig »EE E'-"ﬁ]“ h.“,:':l":é (pointed) 464-18 1,55 Dial eylinder {plastic)
a3-107 A0 EBD puf silver mica T [ 3 w washer - A 1] panter bracket 857 A5 Dial eylinder plug (14"
21-249 A5 4.7 wpf tubular ceramic 253-36 L5 Epring washer {ehannel shapad) capter hole) ]
(37 50 253-30 5 516" QD flat washer 2d-423 26 Variable capacitor bracket  231.8 6 Solder
21=28 A3 10 ppf tubelar ceramic 253-42 S5 1/2% QD flat washer 2.00 Manual (S frant cover for
[X7a0) 254-T W5 #3 lockwasher art number, )
21=-41 0 14 puf fubular ceramic 254-1 15 #8 lockwasher ASSEMELIES ey e ]
21-81 = H 254-4 0 Control lockwasher
El-g :E E’i‘B djjl}fgf:: o fﬁﬂtﬁ :::113%::: 235-13 .Dg L?;'Tpa;fr Sl t00-15 .20 Dial cord drum, amall The above prices apply only ca purchases from
21-T A0 33 upf disc ceramic (N750)  255-16 .20 1-1/4" spacer (shouldered) 100-1656 .20 Dial cord drum, large the Heath Company where shipment is toa U,S,A,
21-40 10 47 ppf dise ceramic (NPO)  255-17 20 1/2" apacer {shouldered) W TR L ﬂ?l st L I L ol gif&“ﬂ;g"' P‘:‘i .lﬁh['“jmm“':'tiﬁ “e":q""gnl':' tha
21-85 A0 86 ppd A amic (NPO)  286-1 .05 Dial cord sprin e : S R LA AN ACEAZEC S pvice
Ei—ﬂé A0 5 t:lf dl:ﬁ E:ll':miz EEP{J::: EEEuEE- K] Crear telns!iu]; .:p%'mf__- 100-132 30 milljjﬂﬁ'” aupport with Ejiitlegﬁ?:%}[ﬁ::hki: Fiectrm}j? C:::;te:- :Ew;n-z:
2i-14 |.1|:' 1|:.:|1 #d i ; ¥Ea.1 r|:||- Larre #6 solder lug L2 wiled v PRsEE and Dangiing, Sl
Sy 1o (s :jfl." ¢1§E EF:;::E EEB-B iDE Ema%l F o e ll?l:? 100-200 .25 Iﬂ-l?l c'T:-'hF;r shaft with pul- the 1,5.4, parts and service are available from
2= 57 5,90 Z-gection variahle, 258-10 Rk 378" cantrol solder lug ol 2y aiache your local Heathkit source and will reflect addi-
38 up section 269.12 05 174" solder lug 100-201  1.00  Shaft with small gear ticnal transportation, taxes, duties and rates of
5=25 ppd per sectio Y g
31-17 B8 Trimmer, 5-25 waf (NPO) : 100-202  2.10 . Shaft with large gear exchange.
COILS TERMIMAL 3TRIPS-50CKET5-PLUGS

a0-320 2,55
40- 381 2,45

4518 wii
45.4 A0
SWITCHES

g3-Z80 2.0
g3-2E2 L0

TUBE-LAMPS
41146 1.40
z11-158 2,80
418-1 -
41211 o2

VEFO coil

VO aoil (80-Meter)

Z8 microhenry RF choke
1.1 millikeney BRF choke

T-position, 2-section rotary
A-position, 1-seciion rotars

OB2 tube

BCHE habe

4T lamp

NE-Z nean lamp

431-44 .10
431-10 .11
43143 10
431-44 413
434-34 A1

43475 ]
434.28 1
432-488 A
43f=d i
438-2 .10
4381 e I
4401 <2

2-lug terminal sirip
3-lug terminal sirip
f-lug terminal sicip
11-lug terminal atrip
T-pin Dube socket
Sepin tube socket
Phaono socket

Pilot lamp aocket
Fhone jack (Keyl
Fhono plug

Oetal plug

Cetal plug cap
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WVOLTAGE REGULATOR

Voltage [or the plates and screen grid of tube
V1 I applied throogh series dropping reaistor
R11 to woltage regulator (VR) tube V2, The
characteristica of this tube are such that the
current throuvgh it will vary to maintain a cons=
gtant woltage drop across the tube. The DO
voltage at the plate of the VR fube, therefore,
remaing constant, regardless of fluctuations in
the applied B+ woltage. Regulaled DE voltage
from %@ iz applied as B+ to V1A and V1B, The
wie of regulated B+ voltage is essential to the
stable ocpevation of oseillator atape ViA, Reo
gistor RIL must be changed In value to compen-
gate for different values of applied B+ wollage,
This change is covercd under Installation, with
Figure 2 to obtain correct values.

Eilament, B+, and grid hlock keyving 'l.'u:u:ll:age-slnr
the VEO are oblained through the d-conductor
power cable from the associated transmitter.
The fTourth wire of the power cabls iz 3 ground
cotnection betwesn the VEO and transmitter
ground cireuits,

KEYING

For grid block keying, 3 keved, negative DO
voltape is applicd from the transmitter, through
the VIO power cable, to the neon lamp in the
VFQ, This [ woltage causes the nean lamp
to  conduct, allowing the negative woltage to
be applicd through BE and RI0 to the control
grid of cacillator tuix V1A, As s result, this
keved npegative voltage turns the oscillator off
and om, NOTE: The Heathklt DX-60 series Trang-
mitters, or the HW-16 Transceiver, will provide
the neeossary grid bloek keying voltags Lor the
VEC,

For cathode kéeying, it may b necessary to re-
move e jumper wire from across the key jack
af the VPO and to make the kKeyving connedtion
from the transmitter to the VEO power cable,
These two civcult changes are shown on the

Schematio Diagram amd will e described in the
Inatallatican section of the manual, When the
key used with the trinsmitter is eclosed. a
lowsresistance gpround path is provided for the
cathode of oscillator stage V1A inthe VFQ, This
grourd path iz through REC2, RE the FUNCTION
awitch, the key connectlon of the power cable,
and [inally through the cloged kev, As just de-
goribed, closing the key providez a low-re-
giatance groumd path for the cathode of V1A,
turting e oscillator on, With the key cpen, the
cathode ground path iz through resistor RS, The
value of RY represents o high-impedance groand
path, preventing the oseillabor from operating,

FUNCTION SWITCH

This switch has threc positions which provide
the following functions:

STHBY (Stan I thiz posilicon, the eathode
of the cacillator tube is ned connected bo ground
through a low-resistance path and the oscillator
is not operating.

QPR {Cperate); With the YEO wired for goid
block keving, the OPFHR pogition of the FUNCT ION
gwilel provides a low-resigtance geownd path
for the cathode of the oscillator tube, tuening
o the qeeillator, Grid block keying voltage is
applied o the grid of the oseillator tube,

With the VWEO wired for eathods Er.c::.'ing. the
cialhode of the oscillator tube is connected
to the Key jack of the transmitter for keyving, and
the grid block keving civeuil isdisconnected and
ot uaed.

SPOT: The SPOT position of the FUNCTION
awitch connegls the cathode of the oscillator
e o ground and opens the grid block keving
civenit, turaing on the ascillator, regardless
af whether the VFO is wired for grid block or
cathode keying,
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CONSTRUCTION NOTES

Thiz manual iz supplied to assist vou in every
wiy to complete your kit witl: Ehe least possible
chance for ercor, The arrangement shown is
the result of extensive experimentation and
trial, ¥ followed carcfully, the result will be a
stable instrument, operating with a high degres
of dependability. We suggest that vou retain the
manual in your files for future reference, both
in the use of the nstrument and for its main-
tenance,

UNPACK THE KIT CAREFULLY AND CHECK
EACH PART AGAINST THE PARTS LIST. In =q
deding, you will become acquainbac with the parts,
Fefer to the charts and odher information on the
inside eovers of the manual to help vou dentify
the components, T gome shortage or parta
damage (5 found in checking the Parts List,
pleaze read the Replacement section and sup-
ply the information ecalled for therais,

Resistors generally have a tolerance eating of
10% unless otherwise stated in the Parts List,
Tolerances ob capacitors are genervally oven
greater. Limits of +100% and -20% are commaon
for electrolytic capacitors,

We swmgest that you do e fellowdng before wark
15 started:

1. Law out all parts go that they are readily
available,

2. Provide voursell with good quality tools,
Basle tool requirements consist of o seraw.
driver with a 1/4" blade: a small sorew-
driver with a 1/8" blade: long-nose plisrs;
wire cutters, preferably separate diaganal
culters; s pen Mnife or a tool for striggping
fegulation from wives; a soldering iron {or
gun} and rosin core solder, A sct of oot
drivers and a nut starter, while nof neceas-
gary, will aid extensively in construetion of
the kit,

Mozt kit builders find it helpful to séparate the
varicus parts inte convenient catepories, Muffin
ting or molded ogg cartons make conveniont
trays for amall parts. Resistors and capaci-
tors may be placed with their lead ends in-
seried in the edge of A piece of corrugated
cardboard until they are needed, Values can
be written o the cardboard nest to each
component, The illustration shows one method
that may ba uged,
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MARK WITH
BALLPOINT

Pictorial 7

DIAL DRIVE ASSEMBLY
Refer to Detail 7TA for the following steps.

( ) Mount the idler pulley and the 1/4'" spacer on
the 5-40 x 7/8" stud as shown, Next,
tighten a 5-40 nut asfar as it will go onto the
stud.,

( ) Mount the stud, with the idler pulley, onthe

small angle bracket as shown, and fasten
it with a #6 lockwasher and a 5-40 nut.

( ) Mount the angle bracket on the upper flange
of the chassis base in the position shown
in Pictorial 7, Use a 6-32x1/4" screw, two
#6 lockwashers, and a 6-32 nut as shown in

Detail TA,

c:gg: HEATHIXKIT

DRUM #*2

# 6 LOCKWASHER

6-32 NUT
5-40 X 778" 5-40 NUT
STUD / .
PULLEY "

{0,
i74" SPACER
5-40 NUT
SMALL ANGLE BRACKET ~ s
# 6 LOCKWASHER \
_.e-”"df

6-32 X 174"~ "'%

Detail TA
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INSTALLATION

This part of the manual is divided into the

following three sections to cover the different

types of VFO installations:

1, Use with the Heathkit DX-60 series Trans-
mitters or HW-16 Transceiver,

2, Use with the Heathkit DX-40 Transmitter,

3. Use with other transmitters, having suit-
able VFO input and VFO operating voltage
provisions or, having a VFO input but no
provisions for furnishing operating voltages
to the VFO,

Use only the section which applies to your
particular installation of the VFO,

HEATHKIT DX-60 SERIES OR HW-16

Connect the octal plug of the VFOpower cable to
the accessory socket of the transmitter, and con-
nect the prepared coaxial cable from the VFO
output socket to the transmitters VFO INPUT,
Be sure to turn the front panel XTAL switch to
VFO and turn the DRIVE LEVEL control to '"0"
while checking VFO calibration,

Now proceed to the VFO Calibration section
of the manual.

HEATHKIT DX-40

It is necessary to make three simple circuit
changes in the VFO in order to use it with the
DX-40 Transmitter, Make these changes as
follows:

( ) Locate the resistor connected to lug 4
of the accessory socket in the DX-40,
Replace this resistor with a 10 KQ 10
watt resistor, obtained locally,

( ) Disconnect the green wire of the power
cable from lug 2 of terminal strip A,
then reconnect this wire to lug 3 of
terminal strip A, See Figure 1.

( ) Clip out the bare wire connected be-
tween lugs 2 and 3 of the KEY jack,
See Figure 1,

The VFO is now ready for use with the DX-40
Transmitter, Connect the octal plug of the VFO
power cable to the accessory socket of the
DX-40, Connect the prepared coax cable from
the VFO output socket to the VFO input of the
DX-40.

. - =
@ LT
"

DROPPING
RESISTOR~——_

Figure 1

Proceed to VFO Calibration section of the man-
ual,

OTHER TRANSMITTERS

Depending on your particular transmitter, it
may be necessary to make one or more cir-
cuit changes in the VFO. These possible circuit
changes concern ""Keying' and ""Supply Voltage,"
Each of the items should be handled separately,
as follows;

KE YING

If your transmitter provides a grid block keying
signal (-65 volts or more) it will not be ne-
cessary to change the VFO keying circuit, The
grid block keying signal is applied to the VFO
through the green wire of the power cable,
which 1is connected to pin 8 of the octal plug,
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Figure 2

For cathode keying of the VFO, it is necessary 350 volt point on the vertical scale across to

to make the following changes in the VFO, the diagonal line of the graph, Then draw a
- line down from the point of intersection, to the

( ) Referring to Figure 1, disconnect the horizontal scale. The point at which this line

green wire of the power cable from lug crosses the horizontal scale indicates the re-

2 of terminal strip A, then reconnect sistance value and wattage for the Dropping

this wire to lug 3 of terminal strip A, Resistor, This example is shown by the line of

arrows on Figure 2, Do not use smaller resist-

( ) Clip outthe bare wire connected between ance or wattage values, The correct Dropping

lugs 2 and 3 of the KEY jack if the key Resistor should be installed inthe VFO as shown

is to be plugged into the transmitter. in Figure 1, The 10 K, 10 watt resistor, already

in the VFO, should be removed, Figure 3 shows

The VFO is now ready for cathode keying, The the VR tube and Dropping Resistor circuit sche-

key may be connected to the VFO KEY jack or matically,

to the transmitter, If the key is connected to

the transmitter, the Kkeying connection to the

VFO is made through pin 8 and the green wire
of the VFO power cable,

POWER OCTAL
PLUG

o 3 ReESisToR

The value of the B+ voltage applied to the voltage " SOCKET S
regulator tube in the VFO is critical. For this S Brelosvy_,
reason, the value of the Dropping Resistor in X R05C-THBE

s » 20 '

series with the VR tube must be chosen to — : AVZ)
provide the correct voltage. The chart in Figure LR o ke VOLTAGE

2 should be used to determine the correct re- EOET I %ggLATOR-::_f"'?iﬁff;;?}:-;ﬁ::?f-;ff_'_-.?_'fj'
sistance and wattage of the Dropping Resistor., S Coimeungll s TER i

For example: K the B+ available from the S R e e
transmitter is 350 volts, draw a line from the Figure 3

SUPPLY VOLTAGE
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Filament voltage of 6,3 volts AC should be
applied to the VFO through pin 2 of the octal
plug and the white wire of the power cable,
Pin 1 and the black wire are used for the

ground connection between the VFO and the
transmitter.

K your transmitter cannot be used to supply
operating voltages to the VFO, you may choose
to build a separate power supply for the VFO,

Page 29

The circuit of a suitable power supply is shown
in Figure 4, Parts for the power supply should
be obtained locally, K a separate power sup-
ply is used, be sure to use the correct value
of dropping resistor in the VFO, depending
on the B+ voltage available from the power
supply. The octal plug from the VFO can be
connected to the power supply, but separate
keying and ground connections will be needed
between the power supply and the transmitter.

POWER SELENIUM
SWITCH OR SILICON
TIFIER
SPST FUSE RE%5 A 470 1000 01 1800 0)
c)/,o /2 AMPERE V2 WATT /2 WATT 1 WATT
7 "D o QS o H VA9 —AV—9— AN
VAC — 1
POWER 125 VAC
TRANSFORME 50 MA
+ 108
VOLTS DC
| C63VAC _+_ T
€2A — OCTAL
' —_ SOCKET
NOTE:
IF THIS POWER SUPPLY |S USED,
CONNECT A SHORTING WIRE ACROSS

DROPPING RESISTOR RIl IN THE VFO.

V V

TO TRANSMITTER TO TRANSMITTER

CHASSIS

KEYING CIRCUIT

Figure 4

VFO CALIBRATION

DIAL INDICATOR

( \f Loosen the 6-32 screw that is used as a
setscrew in the bushing of the dial ¢ylinder.
Next, set the BAND switch to the 80
meter position, then position the dial cyl-
inder so that the 80 meter scale is cen-
tered, looking through the dial window
from the front of the VFO. Tighten the
setscrew in the dial indicator bushing,

('A Rotate the BAND switch through its po-
sitions, In each position, the correspond-
Ing dial scale should be centered, looking
through the dial window, If the scales are
not centered in the dial window opening,
repeat the preceding step.

DIAL POINTER

( '/) With the BAND switch in the 80 meter po-
sition, rotate the FREQUENCY knob clock-
wise until you feel the mechanism reach
the upper mechanical stop,

(¥) Position the dial pointer 1/16" to the right of
4.0 on the scale, then secure the pointer on
the dial cord by bending the fingers of the
pointer, Be careful not to cut the dial
cord,

(/) Rotate the FREQUENCY knob counter-
clockwise and see that the dial pointer

travels smoothly,
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VARIABLE CAPACITOR

(‘41' Loosen the setscrew in the small brass
gear of the variable capacitor assembly.
Refer to Figure 9,

&
Kf_‘- e
SCREWDRIVER E
G
c-:) —
i il @ @ @
ANTI- BACKLASH
GEAR
Figure 5

(/) Rotate the FREQUENCY knob counter-
clockwise until you feel the mechanism
reach the lower mechanical stop. NOTE:
This stop is spring loaded and the shaft
will slip if the FREQUENCY knob is turned
farther,

( /4 While holding the FREQUENCY knob at the
lower mechanical limit, turn the anti-back-
lash gear by hand until the plates of the
variable capacitor are meshed, The plates
are properly meshed when the edges are
flush at the point shown in Figure 5. The
end of a screwdriver blade can be used to
check for proper mesh at this point, Re-
tighten the setscrew inthe smallbrass gear.,

(V) The VFO bottom plate should be installed
now, using eleven #6 x 1/4" sheet metal
screws, See Pictorial 10 on Page 26,

e FIEATHKIT

PRESET ADJUSTMENTS

Refer to Figure 6 for the following steps.

Figure 6

( v} Set each trimmer capacitor (C3throughCm)
so that the slot is parallel tothe front panel.

(v) Preset each coil as follows, measuring
from the tip of the coil adjustment screw
to the point where the screw leaves the
coil mounting bushing,

COIL DIMENSION
L1 1"

L2 7/8"

L3 7/8"

TRIMMER COIL ADJUSTMENTS

To calibrate the VFO, it willbe necessaryto use
an accurate radio receiver that covers 3.5 to 9
megacycles. For best results, use a crystal
calibrator with the receiver to assure setting
the receiver dial to the exact frequencies
called for. The VFO adjustments should be
made with an insulated alignment tool,

Before proceeding with calibration, install the
two tubes in the VFO: V1 = 6CH8, V2 = OB2,
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After the tubes are installed, take care not to
damage the tubes by setting the VFO upside
down, Connect the power cable of the VFO to your
transmitter as directed in the Installation section
of the manual; then turn on both units and allow
the VFO to warm up for at least thirty minutes,
The coax cable need not be connected between
the VFO and transmitter during calibration.

When making the following adjustments, the VFO
should be placed next to the receiver so the re-
ceiver will pick up the signal radiated from the
VFO,

NOTE: The trimmer capacitors may drift slight-
ly for several minutes after they are adjusted,
therefore, go through the calibration slowly.

Refer to Figure 6 for the following steps.
80 METERS

( ) Turn the FUNCTION switch to the SPOT
position and the BAND switch to the 80
meter position, Set the VFO dial pointer
to 3.5.

( ) Tune in the VFO signal near 3.5 mc on
the receiver, Then adjust coil L3 to bring
the signal to exactly 3.5 mec,

( ) Set the VFO dial to 4 and tune in this sig-
nal with the receiver, If the signal is not
exactly at 4 mc, proceed as follows:

1, K the signal is lower than 4 mec, set the
VFO dial a few kc above the bottom of the
band (try 3510) and turn the receiver to
3.5 me, Adjust coil L3 for zero beat in the
receiver, Next, set the VFO dial to 3.5 and
adjust trimmer C7 for zero beat, Check
the VFO against the receiver at 4 mc,
Repeat this procedure as necessary until
the VFO provides a 4 mc signal with the
dial set at 4 and a 3.5 mc signal with the
dial set at 3.5,

2, K the signal was higher than 4 mec, set
the VFO dial to 3.5 and turn the receiver
a few kc above the bottom of the band
(try 3510). Adjust coil L3 for zero beat
in the receiver, Turn the receiver to 3.5
mc¢ and adjust trimmer C7 for zero beat,
Check the VFO against the receiver at
4 mc. Repeat this procedure until the VFO
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provides a 4 mc signal with the dial set
at 4 and a 3,5 mc signal with the dial set
at 3.5,

40-20-15-10 METERS

( ) Leave the FUNCTION switch in the SPOT
position and turn the BAND switch to the

40 meter position, Set the VFO dial pointer
to 7.

( ) Tune in the VFO signal near 7 mc on the
receiver, then adjust coil L2 to bring the
signal to exactly 7 me,

( ) Set the VFO dial to 7.3 and tune in the
signal with your receiver, H the signal is
not exactly at 7.3 me, proceed as follows:

1. If the signal was lower than 7,3 me, set the
VFO dial a few kc above the bottom of the
band (try 7010) and turn the receiver to
7 me. Adjust coil L2 for zero beat in the
receiver, Next, set the VFO dial to 7 and
adjust trimmer C6 for zero beat, Checkthe
VFO against the receiver at 7.3 mc, Repeat
this procedure as necessary until the VFO
provides a 7.3 mc signal with the dial set
at 7,3 and a 7 mc signal with the dial set at
1.

2, I the signal was higher than 7.3 mc, set
the VFO dial to 7 and turn the receiver a
few kc above the bottom of the band (try
7010). Adjust coil L2 for zero beat in the
receiver, Turn the receiver to 7 mc and
adjust trimmer C6 for zero beat, Check
the VFO against the receiver at 7.3 mec.
Repeat the procedure untilthe VFOprovides
a 7.3 mc signal with the dial set at 7,3 and
a 7 me signal with the dial set at T,

The above adjustments cover the 20, 15, and 10
meter bands as well as the 40 meter band since
all of these bands use multiples of the 7 mc

band signals,
6 METERS

Leave the FUNCTION switch in the SPOT po-
sition and set the BAND switch to the 6 meter
position, Set the VFO dial pointer to 50,4,

( ) Tune in the VFO signal near 8.4 mc on the
receiver, then adjust coil L1 to bring the
signal to exactly 8,4 mc as tuned on the
receiver,
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( ) Set the VFO dial to 54 and tune in this
signal near 9 mec with your receiver. K
the signal is not exactly at 9 mc, proceed
as follows:

1., K the signal was lower than 9 mc, set the
VFO dial a few ke above 50.4 and turn the
receiver to 8.4 mec., Adjust coil L1 for
zero beat in the receiver. Next, set the
VFO dial to 50.4 and adjust trimmer C5
for zero beat, Check the VIFO setting at
54 against the receiver at 9 mc, Repeat
this procedure as necessary until the VFO
provides a 9 mc signal with the dial set
at 54 and an 8.4 mc signal with the dial
set at 50.4.

2, K the signal was higher than 9 mc, set the
VFO dial to 50,4 and turn the receiver a
few kc above 8.4 mc. Adjust coil L1 for
zero beat in the receiver, Turn the re-
ceiver to 8.4 mc and adjust trimmer C5
for zero beat, Check the VFO setting at
54 against the receiver at 9 mc. Repeat
this procedure until the VFO provides a
9 mc signal with the dial set at 54 and
an 8.4 mc signal with the dial set at
50.4.

NOTE: I an 8.33 to 9 me receiver is not avail-
able, a 6 meter receiver can be used, aligning
at 50 and 54 mec,

I—IEATHE:IT

2 METERS

( ) Leave the FUNCTION switch in the SPOT
position and set the BAND switch to the
2 meter position, Set the VFO dial pointer

to 144,

( ) Tune in the VFO signal near 8 mc on the
receiver, Adjust trimmer C3 until the
signal is exactly 8 mc. Then set the VFO
dial to 147.6 and tune in this signal near
8.2 mc on the receiver, Adjust trimmer
C4 for a signal at exactly 8,2 mc,

( ) Repeat the above two adjustments until
an output signal of 8 me is obtained with
the VFO dial set at 144 and a signal of
8.2 mc is obtained with the VFO dial set

at 147.6.

NOTE: A 2 meter receiver can be used if an
8-8.222 receiver is not available, using 144
and 148 me as alignment points,

( ) Recheck the 6 and 2 meter calibration for
accuracy,

This completes the calibration of your VFO.
Install the cabinet with the screws shown in

Pictorial 10 on Page 26.

NOTE: It will be noted that bands 40, 20, 15,
and 10 do not have their calibrations in exact
alienment with each other, This is due to the
slight changes in lead length in the band switch
between bands, and causes no harm,

OPERATION

By means of the FUNCTION switch, the VFO
may be controlled independently of the trans-
mitter or controlled by the transmitter. With
the key up, the VFO should be operated alone
for tuning purposes by turning to SPOT. It is bad
operating procedure to tune a VFO across the
band with the entire transmitter following it,
This causes needless interference to other
stations, The VFO alone should be set to the
desired frequency, Then quickly tune the trans-
mitter to resonance at the frequency. This pro-
cedure produces far less interference,

Crowding the band edges is not recommended
unless a positive and constant check upon fre-
quency is maintained, particularly with a phone
transmitter where the sidebands may run three
or more kc over and under the base frequency.

Even a single sideband transmitter can put
some hash on the undesired sideband and create
signals outside of the amateur band,

Refer to the operating directions for your
transmitter which concern use of the trans-
mitter with a VFO.

NOTE: The VFO may be keyed any time by
using a key in its key jack, provided proper
voltages are supplied to it, This feature is use-
ful for testing keyers or for code practice, and
for use with transmitters which will work when
just the VFO input is keyed,

NOTE: The transmitter FUNCTION SWITCH
must be in the TUNE position when using the
VFO in SPOT in order to supply B+ voltage to
the VFO,
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IN CASE OF DIFFICULTY

CAUTION: Do not set the VFO upside down
without the cabinet installed, as the only support
would be the tubes which could be damaged.

substitution of tubes of the same types
and known to be good,

9. Check the values of the component parts.

1. Recheck the wiring, Trace each lead in Be sure that the proper part has been

colored pencil on the Pictorial as it is
checked, It is frequently helpful to have a
friend check your work, Someone who is not
familiar with the unit may notice something
consistently overlooked by the constructor.

It is interesting to note that about 90% of the
kits that are returned for repair, do not
function properly due to poor connections
and soldering. Therefore, many troubles
can be eliminated by reheating all connec-
tions to make sure that they are soldered
as described in the Proper Soldering Tech-
niques section of this manual,

Check to be sure that all tubes are in their
proper locations, Make sure that all tubes
light up properly.

Check the tubes with a tube tester or by

wired into the circuit, as shown in the
pictorial diagrams and as called out in the
wiring instructions.

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

If, after careful checks, the trouble is still
not located and a voltmeter is available,
check voltage readings against those found
on the Schematic Diagram, NOTE: All
voltage readings were taken withan 11 meg-
ohm input vacuum tube voltmeter, Voltages
may vary as much as 10%dueto line voltage
variations,

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

TROUBLESHOOTING CHART

TROUBLE POSSIBLE CAUSE

Low Qutput
Instability

Oscillator continues to run with
key up (grid block keying only).

1.
2.
3

Lo

WM:—‘

Faulty tube,
Open key in KEY jack.
RF output cable open or shorted,

Low B+ voltage.,
RF output cable too long.
Transmitter VFO input impedance too low,

Low B+ voltage, below 108 V DC.,

VR tube faulty,
Key contacts dirty (for cathode keying only).

Transmitter is not furnishing negative grid
block keying voltage to VFO; should be
-65 V DC or more - enough to light the

neon bulb,
Green wire of power cable open,

and to the "Factory Repair Service' information
on Page 34 of this Manual,

NOTE: In an extreme case where youare unable
to resolve a difficulty, refer to the Service and
Warranty section of the "Kit Builders Guide",
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' @ NOTES:
' BAND SWITCH SHOWN IN 80 METER POSITION.
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l ALL CAPACITORS IN uuf UNLESS OTHERWISE SPECIFIED.
I ALL RESISTORS 1/2 WATT UNLESS OTHERWISE SPECIFIED.
ll ALL RESISTOR YALUES IN ODHMS - K = 1000.
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