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B g HEATHICIT

SPECIFICATIONS

4 ® & @ W & # F @ ¥ 3§ & # #* & 4 ®

Band Coverage:. , ..

Fronl Panel Controls:. .. .....

Tube Complement:, . .

B & [ ] # & a i B E & & & E @& §E & @

Power Requirements:, , , . ......... P
Cabinet Size:, . . ... . ¢ e v vt oo e
Nel Weight:, . ... .. . é Giias B w .

Shipping Welghtl, . . . v ves e s s vava s v s 0m »

90 watts CW and conlrolled-carrier phone,
50 - 75 L.
Pi network (coaxial).

80, 40, 20, 15, and 10 meters,

METER Switch

Function Switch

DRIVE LEVEI,

CRYSTAL - VFO Switch (4 crystal positions)
DRIVE TUNE

BAND Switch

FINAL TUNING

FINAL LOADING

- 12AX7, Speech Amplifier

- GDET, Controlled-Carrier Modulator
6CL6, Crystal Oscillator

- 6CL6, Driver

- 6146, Final Amplifier

fit ok i ki
1

117 volts AC, 50/60 cycles, 225 watts,
13-3/4" wide x 11-1/2" deep x 6-1/2" high.
23 lbs,

28 lbs,
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INTRODUCTION

The HEATHKIT Model DX-60 Transmitter was
deslgned as a versatile and economical trans-
mitter for General and Novice Class amateur
operation, It features up to 90 watts input, con-
trolled carrier phone operation, four switched
crystal positions, and provisions for the use of
a VFO. Panel controls allow for CRYSTAL or
VFO, and PHONE or CW operation,

Front panel controls consist of the BAND switch,
DRIVE TUNE control, DRIVE LEVEL con-
trol, CRYSTAL -VFO switch, FINAL TUNING
control, FINAL LOADING control, and Function

gwitch, The illuminated meter face is cali-
brated to indicate both grid drive and plale
current, A slide switch, directly below Lhe
meter, enables the operator to rapidly check
grid drive or plate current, The MIKE and KFY

jacks are on the front panel for easy acces-
sibilily,

An accessory power socket is provided on the
rear chassis apron, At this socket, 300 volts
at 50 ma DC and 6.3 volts AC are available for
VFO operation, Switched 117 volt AC power is
also available for antenna relay operation,
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CIRCUIT DESCRIPTION

The DX-60 Transmiilter has seven basic cir-
cuits, These are shown on the Functional Block
Diagram, While reading the Circult Description,
we suggest that you follow the circuit on the
Block and Schematic Diagrams,

OSCILLATOR

Oscillator tube, stage V1, operates as a modified
Plerce crystal oscillator, This oscillator can
be operated at the [undamental frequency of
elther an B0 or 40 meler crystal, When the
DX-60 is used with a VFO, V1 operates as a
buffer stage, The plate circuit of V1 is untuned
for B0 meter operation, and is slug tuned by
coil L1 for operation on 40 through 10 meters,
The output of V1 Is capacitively coupled to
driver stage V2 through capacitor C8,

DRIVER

V2 is used as a driver stage, The plate circuit
of V2 is tuned to the desired operating fre-
quency by coil L2 and variable capacitor Ci1,

This stage operates straight-through on B0 and
40 meters, as a doubler on 20, as a tripler on
15, and as a quadrupler on 10 meters. The
amount of ocutput (drive) is adjusted by varying
the screen voltage of V2 with DRIVE LEVEL
control R6. Drive is capacitively coupled to the
grid of final amplifier V3 through capacitor C13,

FINAL AMPLIFIER

Final amplifier tube V3 operates on all bands
as a shunt-fed, straight-through, neutralized
amplifier. The tank circuit consists of C22, L3,
and C24, Variable loading capacitor C24 has
three 450 puf sections to eliminate the neces-
sity of swilching fixed capacity into or out of the
circuit when changing bhands,

The output is applied to a low-pass filter con-
sisting of LA through L8, and C25 through C28,
Thls low-pass filter has a cutoff point of approxi-
mately 34 me and suppresses RF energy above
this frequenecy, The output should be fed into an
unbalanced 50 to 75 § lines.,

- 2 3
pr e SCLE 6CL 6 6146 FINAL LOW.-PASS
X3 }—o0
f OSCILLATOR DRIVER AMPLIFIER FILTER
II.'I : l
VFgd—o
¢ é S
GRID BLOCK KEYING
|6DET CARRIER
|12AX? SPEEC
CONTROL
AMPLIFIER
MODUL ATOR
300 VOL TS|
-130 VOLTS
POWER SUPPLY [zovove
6.3 VOLTS AC
FILAMENT

BLOCK DIAGRAM



The cathode and grid currents of the final
amplifier are measured with a 0-1 ma meter,
The appropriate shunt, R10 and R11 for grid
current, or R13 Jor cathode current, is se-
lected by the METER switch, located on the
[ront panel,

SPEECH AMPLIFIER

Speech amplifier V5 operates as a conventional
resislance coupled audio amplilier, The plate
of V5 is coupled to one-half of modulator
tube V4 through capacitor C33,

MODULATION

Modulator tube V4 contains two dissimilar
triodes, one having a power rating of 1,5 watts
and the other 7 watts, The lower power section
is used as a direct coupled driver to excite
the higher rated section, which is actually
the modulator, The cathode of the modulator
section is coupled to the screen grid of V3, the
final amplifier tube, through R32 and C35,

V4 is so biased that with no audio signal the
conduction of the tube is limited, This allows the
screen voltage of V3 to remain at a low value,

thus limiting the plate current of V3 to a low
resting state,

With modulation applied, conduction in the modu-
lator section of V4 I{ncreases, raising the
screen voltage of VY3, Thisresults inanincrease

in final plate current with modulation producing
a controlled-carrier effect,

POWER SUPPLY

The power supply section uses four silicon
diodes in a voltage-doubler circuit, Filtering is
accomplished by capacitors C36, C37, C38, and
resistors R18 and R19,

Bias voltage [or grid block keying is developed by
a 8ilicon diode in a half-wave rectifier circuit,

A separate 6.3 volt, 4 amp winding for VFO
filaments or other accessory equipment is
available at the accessory power socket,

The line cord uses a fused plug for protectionin

the event of short circuits or transmitter over-
load,

GRID BLOCK KEYING

In order to explain grid block keying, it is
necessary to consider key-up and key-down
conditions, Refer to the following partial sche-
matic diagram,

vl DScC. VZ DRIVER V3 FINAL AM
— AAA—
Al RS
® & %
KEY AD
R2 —-ca ALS
v
GHD. GND. ~ 130V

GRID BLOCK HKEYING

KEY-UP

A negative voltage is placed onthe grids of tubes
V1, V2, and V3. Since this bias voltage cuts
these tubes off, there can be no transmitter
output,

KEY-DOWN

Under this condition, R2 is sharted, removing the
hias voltage from V1 and V2, At the same time
the bias to V3 is reduced to operating level
through resistor RO, Should drive accidentally
be removed from the final amplifier, there Is
adequate fixed bias to protect the tube, The
values of C4 and R2 were chosen lo provide the
most desirable waveform for CW operation.



E.

Pape 5

—__-_-i-"

CONSTRUCTION NOTES

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

In the use of the instrument and for its main-
tenance,

UNPACK THE KIT CAREFULLY AND CHECK
EACH PART AGAINST THE PARTS LIST. In s0
doing, you will become acquainted with the parts,
Refer to the charts and other information on lthe
inside covers ol the manual to help you identify
the components, If some shortage or parts
damage is found in checking the Parts List,
please read the REPLACEMENT section and
supply the information called for lherein, Include
all Inspection slipg In your letter to us.

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

We suggest that you do the [ollowing before work
i3 started:

1. lLay out all parts so that they are readily
available,

2, Provide yourself with good quality tools,
Basic tool requiremerits consist of a screw-

driver with a 1/4" blade; a smau screw-
driver with a 1/8" blade; long-nose pliera:
wire cutters, preferably separate diagonal
cutters; a pen knife or a tool for stripping
insulation from wires, a soldering iron (or
gun) and rosin core solder. A set of nut
drivers and a nut starter, while not neces-
sary, will aid extensively in construction ol
the kit.

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



No. Per Kil
Resistors
1-14 1
1-16 1
1-22 1
1-24 2
1-25 1
1-33 4
1-35 2
1-317 1
1-41 1
1-45 1
1-69 1
1-70 1
1-79 2
1-90 1
1-130 1
1A-2 1
1A-24 1
1B-3 2
1B-4 1
1B-15 1
1B-11 1
1B-18 1
3G-9 2
3Y-3 1
Capacitors
20-48 1
20-64 1

PARTS LIST

Refer to the Parts Plectorial, fold-out from Page D.
PART PARTS

DESCRIPTION

3300 £2 1/2 watt
(orange-orange-red)
4700 2 1/2 watt
(yellow-violet-red)

22 K 1/2 watt
(red-red-orange)

33 K 1/2 watt
(orange-orange-orange)
47 KQ 1/2 watt
(vellow-violet-orange)
470 KQ 1/2 watt
(yellow-violet-yellow)
1 megohm 1/2 watt
(brown-black-green)
2.2 megohm 1/2 watt
(red-red-green)

10 © 1/2 watt
(brown-black-black)
220 Q! 1/2 watt
(red-red-brown)

18 K2 1/2 watt
(brown-gray-orange)
22 megohm 1/2 watt
(red-red-blue)

820 9 1/2 watt
(gray-red-brown)
2000 £ 1/2 watt
(red-black-red)

8.2 § 1/2 watt
(gray-red-gold)

1000 £ 1 watt
(brown-black-red)
4700 © 1 watt
(yellow-violet-red)

10 K¢ 2 watt
{hrnwn-blaek-urange}
15 KQ 2 walt
(brown-green-orange)
1000 © 2 watt
(brown-black-red)
6800 2 2 watt
(blue-gray-red)

33 KQ 2 watt
(orange-orange-orange)
100 §} 7 watt wire-wound
30 KN 25 watt wire-wound,
center-tapped

.001 pfd molded mica
120 ppf molded mica
(brown-red-brown)

PART

PARTS
No. Per Kit

DESCRIPTION

Capacitors (Cont'd.)

20-101
20-102
20-105
21-9
21-14
21-49
21-57
21-50
23-2
23-28
23-81
25-18
25-36
25-37
25-80
26-31
26-45

26-64

3

1
2
3
3
1
4
1
2
1
2
1
2
1
1
1
1

1

47 joyif silver mica

100 ppuf silver mica
180 puf silver mica
100 puf disc ceramic
001 pfd disc ceramic
68 p pf disc ceramic
,005 pufd disc ceramic
.001 pfd feed-through
,005 pfd tubular

.1 pfd tubular

.01 pufd feed-through
20 pfd electrolytic

40 pfd electrolytic
40-40 pfd electrolytic
20-20 pid electrolytic
140 ppf variable
3d-gang variable,
per section

21 ppf variable

452 ppf

Coils-Chokes-Transformer

40-86 1 Final amplifier coil
141-14 1 Coil package consisting of:
40-79 1 40 meter oscillator coll
40-337 1 Driver plate coil
40-347 2 .32 ph low-pass filter coil
40-348 2 .44 ph low-pass filter coll
40-349 1 .5 ph low-pass {ilter coil
45-3 1 1 mh RF choke
45-4 1 1,1 mh RF choke
45-19 1 Parasitic choke
45-41 1 .425 ph RF plate choke
54-100 1 Power transformer

Controls-Switches

10-58
11-20

60-15
63-290

63-244

63-246

1
1

1
1

100 K2 control,tab mounting
25 K control, 4 watt wire-
wound

DPDT slide switch
5-position, 1-section rotary
gwitch

5-position, 2-section rolary
gwitch (extended rear wafer)
5-position, 1-sectlon rotary
awitch
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PART PARTS DESCRIPTION
Nu, Per Kit

Rectifiers-Tubes- Lamps

AT-27 5 Silicon diode

411-26 1 12AXT tube

411-63 2 6C L6 tube

411-75 1 6146 tube

411-109 1 6DET tube

412-1 2 #41 pilot lamp

412-12 1 Clear neon lamp

412-13 1 Red neon lamp

Miscellaneous

T1-4 2 Standoff insulator

71-5 J Standofl insulator

with terminal

73-1 2 3/8" rubber grommet

73-4 3 5/16" rubber grommet

89-4 1 Line cord

134-25 1 Cable harness

205-T1F 1 Meter escutclhieon

206-3 1 2" tube shield

206-54 J 2-3/8" tube shield

260-10 1 Ceramic plate cap

PARRT PARTS
No, Per Kit

DESCRIPTION

Miscellaneous (Cont'd. )

261-9 k] HRubber feet

J40-1 1 Length #14 bare wire

340-2 1 Length #20 bare wire

344-1 b Lengths {22 hookup wire:
1-yellow, 1-red, l-black,
1-brown, and 1-while.

344-6 1 Length #18 red hookup wire

346-1 1 Lenglh insulaling sleeving

407-T6 1 0-1 ma meter

421-2 2 3 amp JAG [use

438-11 ] AC [use plug

456-1 1 Flexible coupler

456-1T 2 1/4" shaflt coupler

481-1 1 Capacitor mounting wafer

331-6 Solder

695-365 1 Manual

NOTE: It is necessary lo conslruct a "dummy
load" to test this unit. A coaxial conneclor, such
as the Amphenol Type PL-259, and a 75 watl light
bulb is required, Youmay wish lo purchase these
now to avoid delay alfter construction.

PROPER SOLDERING TECHNIQUES

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

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

For most wiring, a 25 to 100 watt iron or its
equivalent ina soldering gun is very satisfactory.
A lower wattage iron than this may not heat the
connection enough to flow the solder smoothly
over the joint, Keep the iron tip clean and bright
by wiping it from time to time with a cloth,

CHASSIS WIRING AND SOLDERING

1. Unless otherwise indicated, all wire used
is the type with colored insulation (hookup
wire). Inpreparing a length of hookup wire,
1/4" of insulation ahould be removed [rom
each end unless directed otherwise in the
construction step,

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

3, Leads on resistors, capacitors and similar
components are generally much longer than
they need to be to make the required con-
nections, In these cases, the leads should be
cut to proper length hefore the part is added
to the chassis, In general, the leads should
be just long enough to reach their termin-
ating points,
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No, Per Kit

Terminal Strips*-Sockets-Connectors Hardware (Cont'd,)

*NOTE: Refer to the parts pictorial for identi-
fication of these parts,

4131-1

431-2

431-10
431-12
431-14
431-217
431-40
431-41
431-42
431-45
432-13

434-136
434-138
434-39
434-42
434-43
434-44
436-4

436-5

Hardware

250-4
250-1

250-8
250-34

250-49
250-56

250-89

250-116
250-123

250-152

251-1
252-1
252-1
252-4
262-1T
252-15

B DO e B IND ek ek N bk bk bk [ DN DD e

2

10
12
62

2-1ug terminal strip

2-1ug terminal strip

3-1lug terminal strip

4-lug terminal strip

2-lug terminal strip

3-lug terminal strip

4-lug terminal strip

2-lug terminal strip

5-lug terminal strip

6-lug terminal strip

Mike connector

-pin ceramic tube socket
Crystal socket

Octal tube socket

Phono connector

9-pin molded tube socket
Pilot light socket

Phone jack

Coaxial jack

4-40 x 3/B8" RIHMS

(round head machine screw)
6-32 x 3/16" RHMS

(round head machine sc¢rew)
#6 sheet metal screw

4-40 x 1/2" RHMS

(round head machine screw)
3-48 x 1/4" BHMS

(binder head machine screw)
6-32 x 1/4" BHMS

(binder head machine screw)
6-32 x 3/8" BHMS

(binder head machine screw)
6-32 x 1/4" truss head screw
10-24 x 2-1/4" hex head
BCTew

10-24 x 3/4" RHMS

(round head machine screw)
#6 spade bolt

3-48 nut

6-32 nut

8-32 nut

Control nut

4-40 nut

252-22 4
252-30 2
252-131 1
252-32 2
253-1 1
253-7 1
253-9 4
253-10 4]
253-19 2
254-1 82
254-2 4
254.3 2
254-.4 0
254-5 1
254-7 17
254-9 4
254-10 1
255-41 4
259-1 7
259-6 5
250-10 1
Sheet Metal Parts
90-M1562F 1
200-M282F419
i
203-M216F400-401
1
204-M158 1
204-M356 1
205-M259 1
205-M2680 1
205-M269 2
206-M65 1
206-M1368 1
206-M137 1
206-M138 1
206-M139 1
206-M142 1
206-M143 1

#6 speednut

10-24 nut

10-24 wing nut

Push-on speednut

#6 flat filber washer

#10 shoulder flber washer
#8 [lat steel washer
Control flat washer

#10 flat gsteel washer

#6 lockwasher

#8 lockwasher

#10 lockwasher

Control lockwasher
Thin control lockwasher
#3 lockwasher

#4 lockwasher

65/16" external lockwasher
#B spacer

#6 solder lug

#6 small solder lug
Control solder lug

Top cover
Chassis

Front panel

Meter mounting bracket
Crystal socket bracket

Top plate, final amplifier
ghield

Chassis bottom plate

Meter mounting spacer

Line cord terminal shield
Oscillator shield

Driver shield

Front section of final am-
plifier shield

Rear section of final am-
plifier shield

Center shield

Low-pass filter chagsis

Shafts- Knobs-Bushings

100-M303 2
453-25 1
453-66 1
453-102 1
455-9 3
462-122 5

Knob polnter assembly
1-3/4" shaft

5'' ghaft

7-7/8" shaft

3/8'" bushing

Skirt knob
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Wherever there is apossibllity of bare leads
shorting to olher parts ortothe chassis, the
leads should be covered with insulating
sleeving, Where the use of sleeving is spe-
cilically intended, the phrase "use sleeving"
18 Included in the associated construction
step. In any case where there is the pos-
aibility of an unintentional short circuit,
sleeving should be used, Extra sleeving is
provided for this purpose,

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

Position the work, if possible, so that gravity
will help to keep the solder where you want
it.

CRIMP WIRES HEAT CONNECTION
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ROSIN CORE SOLDER HAS BEEN SUPPLIED WITH THIS KIT. THIS TYPE OF SOLDER
MUST BE USED FOR ALL SOLDERING IN THIS KIT. ALL GUARANTEES ARE VOIDED
AND WE WILL NOT REPAIR OR SERVICE EQUIPMENT IN WHICH ACID CORE SOLDER
OR PASTE FLUXES HAVE BEEN USED. IF ADDITIONAL SOLDER IS NEEDED, BE SURE
TO PURCIHASE ROSIN CORE (60:40 or 50:50 TIN-LEAD CONTENT) RADIO TYPE SOLDER.

—

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

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

9. Remove the solder and then the iron from
the completed junction, Use care not to move
the leads until the solder is solidified,

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

APPLY SOLDER ALLOW SOLDER
TO ¥FLOW-
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STEP-BY-STEP PROCEDURE

The f[ollowing instructions ire presented in a2
logical step-by-step sequence to enable you to
compiete your kit with the ieast possible con.
fusion. Htﬂrttnl‘!lﬂilthﬂtpiﬂthfﬂ?
@irough before beginning the specified operation,
Also read severa] sreps ahead ¢of the actual step
being performed. This will familiarize you with
the relationship of the subsequent cperations,
When the swep is compieted, check it off in the
space provided. This is particularly important
as it may prevent errors or omissions, espe-
cially if your work is interrupted, Some kit
builders have also found it helpful to mark ezch
lead in colored pencil on the Pictorial as it is
ardded,

The lold-out diagrams in this manual may be
removed and attached to the wall above vour
working area; but, because they are an integral
part of the instructions, they ahould be renurned
o the manual after the kit is completed,

In general, the illustrations ir this manual
correspond to the actual configurston of the
ki: however, in some instances the illustra-

ucns may be slightly distorted to facilitare
clearly showing all of the parts,

The abbreviation "NS" indicates that 3 con-
nection showld not be soldered yet as other
wires will be added. When the lasr wire is
installed. the terminal should be soldersd and
the abbreviation 3™ isused to indicate this. Note
that 3 number will appear after each solder
inftruction. This number indicates the number of
leads that are supposed to be coanected to the
termunal in point before it is soldered. For
example, if the instruction reads, "Cornsct a
ltad to lug 1 {S-2)," it will be undarstood that
there will be two leads connected to the tertoinal
at the time it is soldered, (Incases wnere a lead
passes through a terminal or lug ane then con-
ects to another point, it will countas two leads,
one entering and one leaving the terminal.)

The steps directing the installation of resistors
include color codes to help identify the parts.
Alsc, i a part is identified by 3 lemer-number
designation on the Schematic, its designation
will appear in the construction step which directs
its instaliation,

STEP-BY-STEP ASSEMBLY

CHASSE PARTS MOUNTING

Reier tc Pictorial 1 for the following steps.

( ) Referring to Detail 1A, mount a ceramic
tube socket and #f sgall solder lug at V]
and at V2, Use J-48 screws, #3 lockwashers,
and 3-48 nuts, Orient the blank spaces as
shown by the arrows in Pictorial 1 and bend
the suploer jugs up, as shown

@ 3-a48 NUT
—oeeiad)  P3 LOCHWASHER

R
ﬁ? A8 SMALL SOLDER LUG

e

@ #3 LOCKWASHER

ok

=N TUBEL S50CKET

3-a8% {.u:ntw

( ) Mount a molded %-pin tube socket 3t V4
and at V5, Use two #8 small solder lugs
2t V3 and one #6 small solder lug at V4
as shown. Orient the blank space as shown
by the arrows.

NOTZ: The phrase "#6 hardware" means 6-32
X 1/4" screws, 46 lockwashers, and 8-32 nurs,

[ ) Heferring to Detail 1B, mount an octal tube
socket at V3. Use #6 hardware, Orient the
xeyway as shown bythe arrow in Pictorial 1,

NOTE: Wherever terminals strips are mounted
please refer to the proper pictorial and the
parts pictorial to avaid error in selecting the
proper part. Position exactly as shown to
avoid wWiring errors.

{ ) Mount a 5-lug high-voltape terminma! strip
al location E. Use #6 hardware. The high
vollage terminal sirips have wider |ug
spacing and 3 larger mounting ioot than the
other ierminal strips. See Detai] 1D.
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( )} Referring to Demwmi! 1D, mount a 4=-lug ter-
minal strip at A, Note the positicn of the
mounting oot to be sure that the correct

E!r 8-32 5 3T 4-lug termunal strip is used. Use #6 hard-

Ware.

BedEer STAEW

Detail 1B ( ) Similarly, mount terminal strips C. L,

N. Use 1
{( ) Similarly, mount high-voltage terminal M. and N. Use #8 hardware.
strips I' and G. Use #8 hardware,

W - - = } —
@ | ."‘E:“\L._..___‘_. N
—
I '.E" . TWET TaBE T T
I - (= T Ll
o fﬁ:—; mEm e, own
ZE LDCNWASHER :;E; ;ﬁ: e Detai] 1E
CAPACITOR ( ) R28. Referring to Detail 1E, mount 100 KR
RIEA T N tab-mounting ¢ontrol D (#10-58). Secure the
i 1 =, control by Ttwisting each tab 1/8 murn.
@ |'
‘C :’ : f"‘/‘ &y 2z
\""-—--.,_.- i -
o E%"!'E.lﬂ g/g =8 Mt th
532 %L 3EnEw
Detai] 1C i
( ) Referring to Detail 1C, mount the capacitor (s -om
mounting waler ai K and a 3-lug termunal
strip at J. Use a 6-32 x 3, 8" screw, two <6 ¥

lockwashers, and a 6-32 nut {for the double :

mounting, and use #§ hardware {or the Single { )} Referring to Detail 1F, mount the power
mounting. The capacitor mounting wafer transiormer. Use =B spacers, #8 lock-
should be installed on the underside of the washers, and 8-32 nuts, Place the spacers
chassis as shown, over the transiormer studs as shown.
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i} C37A, C27B. Mount eiectroivtic capaciior
K #25-17! with the . and « lug marks
agriented a$ shown in Pictorial 1, Secure
the capacitor bv Twisting each mounting
tab 1,8 turn.

i } Install 5/16" grommets at B, P, and Q.

( 1 Similarly. install a 378" grommet at H,

{ ) Moumt the remaining octal tube socket at
BE. Use #§ hardware, Orient the keyway
as shown by the arrow in Pictorial 1.

Derail 1G

" { } Mount the {emale phono connector at BF. Use
48 hardaware, Ses Dewail 1G.

{ )} Mount the #10 x 3/4" ground bolt at BG.
Use two #10 lockwashers, one on each side
al the chassis rear apron, and a #10 nut.
Now, place two flat steel washers over the
bolt and secures them with the wing nut.

{ } Referring to Detail 1H, locate the fronat
pane! and loosely [asten it toc the chaasis
with microphone connector AA. Usé a con-
tro! lockwasher and control nut. Discard
the solder lug supplied with the conneltor,
Do not tighten securely yvet.

{ } Fasten the center of the front panel to the
chasgis with bushings AD and AE. Use a
control lockwasher and control nut on each

= =

HUT Sueey ED S TWECARD SOLDLA LUG
WITH o DRNEL TOR Sy SumE_ g0 wiTe IOMmilTOR

B¢
% o e
- —
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conTROL ac
© DCA WA SER
- L adJB=1
i a;,ﬂ L MISADFON
~omnlCTOA
Derail 1H

bushing. Now securely tighten AA. AD, and
AE, Center the front panel holes,

{ ) Install the red neon pilot lamp beiow hole
AG, Use 3 large push-on speednut,

{ } Similacly. install the clear neon pilot lamp
below AA

[ ) Place four #6 speednuts on the sides of the
chassis as showm in Pictorial 1. Be sure
that the flar siges of the speednuis {ace
outward,

INITIAL WIRING
Refer to Pictorial 2 for the [ollowing steps.

( } Connect a length of small bare wire between
lug | of accessory power socket BE (5-1)
and the ground lug nearestluglof BE {3-1),

{ ) Referring to Detail 2A, shape the wiring
harness as shown,

( ) Place the harness in the chaasis Dottom
with the end comtaining the long red and
yellow wires near hole AG.

{ ) Place FuncHon switch AB (#63-246) in the
approximate position shown on the chassis.
Note position of the switrh lugs.

( ) Connect the White harness wire coming from
breakout point B to lug Pof swich AB (S-1).

{ ) Connect either of the black harnmess wires
coming from Dréakout point B to iug 11
of switch AB (S-1).

( ) Connect the other black harness wire coming
from breakout point B to lug 12 of switch
AB (8-1). Examune all switch connections
to be sure they are correct before pro-

ceeding.
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{ } Orient the switeh at AR as shown in Pic-
torial 2, and secure it with » control lock-
washer on the switch bushing and a control
flat washer and control mm on the front
panel,

{ ) RE, Similarly, mount the DRIVE LEVEL
control (*11-20) st AC, Use s comtrol solder
lug on the bushing with 2 control flat
washer and comtrol mut on the front panel.
Position the comtrol solder lug as shown
in Picrorial 2,

NOTE: The following comnections will be made
using the wires coming from the 2arness
breakout points,

BREARQUT POINT A:
( ) Elther red wire to lug 4 of switch AB (S.1).

(] I.'T;h! Jumer red wire to lug 5 of switch AB
-1 -

( ) Orange wire o lug 2 of control AC (S-1),

( ) Place the gray and green wires through
grommet B 10 be connected later.

BAEAKOUT POINT B:

) Orange wire 10 lug 3 of switch AB {S-1).

) Red wire to lug 4 of terminal strip A {NS).

) Gray wire to lug 3 of terminal strip A (NS

) Either yellow wire to lug 7 of switch AB
(S-1).

( ) Other yellow wire to lug B of switch AB

(S-1).

e T

BREAKOUT POINT C:

{ ) Yellow wire tolug 1l of terminal strip C (NS),
( ) Brown wire to lug 3 of tube socket V5 (NS},

BREAKOUT POINT D:
{ ) Yellow wire to lug 2 of terminal strip F

(NS},
( ) Red wire to lug 4 of termina! strip F (NS).

BREAKOUT POINT E:

{ )} Red wire to lug 1 of terminal strip J (NS

{ ) Large black wire to lug 3 of terminal strip
J (NS).

{ )} Both brown wires 10 lug 3 of terminal strip
J (NS},

{ ) Both vellow wires 10 lug € of acceasorvy
power socker BE (5.2),

{ ) Leave the two remaining black wires (ree,
They will be connected later.

BREAKQUT POQINT F:

( } Large -ed wire t0 lug 2 of terminal strip
G (NS).

{ ) Both red wires to lug 2 of electrolvtic
capacitor K (NS).

( ) White wire to lug 5 of accessory power
socket BE (5-1).

BEREAXOUT POINT G

( ) Both brown wires to lug 5 of tube socke:
V1 (NS).

BREAKQUT POINT H:

( ) Both red wires to lug J of terminal strip
M (NE),

( ) Both vellow wires to lug 4 of terminal
arrip M (NS),

BREAKOUT POINT J:

% {Tﬂeé;uw wire to lug ¢ Ol terminal strip N

( ) Red wire to lug J of terminal strip N
{NS),

) Green wire to lug 5 of terminal strip N
[HE}I

{ ) Grav wire to lug 6 of terzunal strip N
(S,

{ ) Brown wire to lug 5 of tube sockst V2
(NS). Dress as shown.

-y

{ ) Orange wire to lug 8 of tube socker V2
(NS}, Dress as shown.



Hage 14

BREAKOUT POINT K:

()

large bDlack wire 10 lug 2 of mube socket
V3 (NSL

Orange wire to lug 3 of tube socket V3
[NS).

Gray wire to iug 6 of tube socker V3 (NS},

Leave the large red wire and the vellow
wire [ree, They will be connected later.

Harness wiring connections are now complete
with the exception of the rwo black wires at
breakout point E, and the large red wire and
vellow wire at breakour point X,

Cut the power transiormer leads to the {al-

lowing lengths:
COLOR LENGTE
{( ) Brown 3-1/4"
{ ) Brown 3"
( ) Hed 2-3/4"
{ )} Red i
{ ) Green-vellow a=1/2"
( ) Blue-vellow 2=1/2"
( ) Blue I
{ )} Yellow a-1/2"
( )} Either black 2-1/2"
i } Other hlack .
{ ) Serip 1/4" of insulation from the end

of each lead and 'tin,"

Connert the power franaiormer ieads as follows:

——
"

COLOR CONNECT TQ

; Long brown  lug 1 of terminal strip F[NES),
Short brown  lug 2 of terminal strip F (NS),
Short red lug 1 of terminal strip J(5-2),
Green-Yellow lug 2 of termunal strip J{NS),
Blue-Yellow Iug 2 of terminal strip J{S-2).
Blue lug Jof terminal strip J{5-4].
Long red lug ! of electrolytic capa-

citor K (NSL

Yellow lug I of arceasory power

()

socket BE (5-1).

} Laave the black leads [ree at this time.

Thev will be connected later,

Connect a 3" large red hoolup ware rom
iug 5 of tube socket V3 (S-1) to lug i of
terminal strip N (NS). Dreas this wire as
shown i Pictorial 2,

Connect a 4" large red hookup wire from
lug 2 of termuinal strip G (NS) to lug 1
of rube socket V4 [(NS).

Connect one end of a 4-1/2" large red

hoolup wire to lug 2 of terminal strip G
{N5). Place the other end through grommet
H to be connected later,

Connect a 2-1,/2" large red hookup wire {from
lug 1 of terminal strip G (NB) to lug 5
of terminal strip F (NS),

NOTE: In the following steps, use small hoolup
Wire unless large wire is specificallycalledfor,

L)

Connect a 8-1/4" yellow hookup wire from
lug 2 of terminal strip N (N5) to lug 1 of
terminal strip L (NS).
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( ) Connect cne end of a 4-1/2™ vellow hooloup

wire to lug J of termunal sirip A (NS}, Place
the other end through grommet B 10 be
connected later.

Connect one end of a 3" black hookup wire 5o
ground lug 3 of electrolvtic capacitor K (S-1).
lApply enough solder and hear to obtain a good
connection between the mounting lug and
waler.; Place the other end of this wire
through grommet H to be connected laier.

) Connect one end of a6-1,4" red hoolkup wire
(gmall) 1o lug 2 of electrolytic capacitor K
INS). Place the other end of this wire through
grommet H to be connected later,

Connect one end of 3 4-1/2" black

wire to lug J of control AC (NS). Place the
other end through grommet B w be con-
nected later,

Connect sne end of 2 7-1/2" brown hoolop
wire to lug 4 of tube sockei V4 [NS), Place
the other end through grommet B to be
connécted later,

{ ) Strip 172" of insulation ‘rom one end of 2

-

4-1/2" brown hookup wire, Pass thiz end
through jug 4 (NE) to0 lug 5 ‘S-2) of tube
Socket V5. Now, solder lug § (5-2), Swip
1/4" of insulation from the other end and
connect it o lug 4 of rube socket V4§ (8-2),

Conneet 2 length of small bare wire from
lug 2 of controlD (S-1)tolue 2 of tube sock-
et V5 (NS).

Connect a length of small bare wire from
lug 8 [5-1) to the center post (NS) of Tube
50cket V5.

Connect a length of small bare wire between
lug 8 {5-1) and ground lug 12 (NS) of tube
soc ket V3.

Connect & iength of small bare wire between
lug 7 (5-1) and ground lug 12 (NS) of tube
socket V.

Connect either lead of the clear neon pilot
lamp to lug 1 of terminal strip A (N5S), Use

sleeving.

Connect the other lead to lug 2 of terminai
strip A (NS).

This completes initial wiring of the chagsis,
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MODDULATOR WIRING

Reler to Pictorial 3 {or the [oliowing steps,

\

-

-

]

)} C28, Connect a 100 pui disc ceramuc ca-

pacitor between lugs 2 (N3) and J (3-1)
of terminal scmp €. Position as shown,

Ca0. Connect a .001 uxid disc ceramic ca-
pacitor from lug 2 of terminal strip C (NS)
to lug 7 of tube socket V5 (NE), Position as
shown,

C43, Wrap one lead of a .001 pid disc ce-
TAmIC ¢apacitor around the solder lug near.
est lug 8 of tube socket V5 (NE), and then
place the end of this iead through lugd (NE)
to the center post (5-2) of V5, Now, solder
hig 8 of V5 (8-2), Connect the other lead of

this capacitor to lug 2 of tube socket V5 (5-2).

Keep these leads short,

C3, Pass one lead of a 100 puf disc
ceramic capacitor through lug B (NS} to the
renter post (NS) of tube socket V4, Connerct
the other lead of this capacitor to lug 8 of
V4 (N5).

R3]l. Connect a 33 KiI (orange-orange-or-
ange)] 2 watt resistor between lugs 8 (3-1)
and 9 [NS) of tube socket V4.

R30, Pass one lead of 3 1| megohm (browns
black-green} 1.2 wanil reaistor through
lug 2 (NS) to lug & (S=1) ¢f tube socket V4,
Use sleeving. Now, 3¢lder lug 2 of Vi
(S-2). Connect the other lead of this re-
sistor to lug | of V4 (S-2L.

R29. Wrap one lead of 2 22 megohm (red-
red=bive) 1/2 wan resistor around the
solder lug nearest lug 5 of rube socket V4
{MS5), then place the end of this lead through
lug & (N5) to the cemter post (5=2) of V4.
Now, solder lug § of V4 (5-2) and the solder
lug (5=2). Connect the other lead of this re-
sistor to lug 7 of V4 [NS).

28, Connect & 3300 i (orange-orange-red)
1/2 watt resistor irom lug J of ube socket
V3 (6=1) to the solder lug near lug 5 of V3
f,E-l:l.

R24, Wrap one lead of 2 2.2 megohm (red-
red-green) 12 wart resistor around the
solder lug nesrest jug 5 of tube socket V5
{NE). Connect the end of this leadtolug 1 of
control D (5-1), Now. solder the solder lug
(5-4). Connect the other lead of this resistor
to lug T of V5 {S-2),

}

}

-

R25, Connect a2 470 Ki? (yellow=violet-
vellow) 172 walt resistor from lug € of tube
socket V5 (NS) to lug 4 of termunal strip
C {NSL

R27. Connect anothér 470 KO (yvellow-
vioiet- vellow) 1/2 watt resistor from lug 1
af tube socket Vo (NS} 0 lug 4 o termminal
awrip C (NS}

R33. Connect a2 33 K (orange-orange=-
orange) 1/2 watt resistor from lug <4 of
termunal strip C (NS) to lug 4 of terminal
strip A (NS

R15. Comnect 2 22 Kil (red-red-orange)
1/2 watt resistor from lug 1 of terminal
atrip C (NS) to lug 3 of terminal strip A
(S-3)

Ri4, Connect 2 470 KO (yellow=violel=yel=
low) 1/2 watt resistor from lug 1 of terminal
strip C (S-3) to lug 1 of terminal strip A
{S-2).

R22, R23, Prepare a 1 megohm (brown.
black-green) 1,2 watt and 4700 I (yellow-
vipletared) 1/2 watt resistor combination
as shown in Detail 3A. Connect the common
lead of this combination to the eyelet in the
center of microphone connector AA (5-1).
Use sleeving on this lead,

Connect the Iree lead of the 1 megohm
(brown-hlack-green) resistor to lug 2 of
terminal strip A {8-2).

Connect the free lead of the 47008 (vellow-
viplet-red) resistor to lug 2 of terminal
strip C (8-3). Use sieeving,

R21. Commect 2 10 KD (brown-black-orange)
2 watt resistor from lug 4 of terminal strip
A (NE) to Iug 1 of switch AB (5-1).
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{ ) C32. Connect the positive («) lead of a2 20

41d tubular electrolytic capacitor tolug+of
terminal strip C (S-4). Connect the other
lead of this capacitor to lug J of control AC
5-2). Also solder lug 3 of AC tothe control
solder lug,

V) 831, Connect a 000 4id tubular capacitor

from lug 3 of comirol D (S.1) to lug § of
=ube socket VE (8-2]). Use sleeving on the
lead to lug 6 of VS,

C33. Connect another 008 ufd mubular ca-
sacitor from lug | of tube socket V5 (5-2)
0 lug 7 of tube socket V4 (8-2). Use sleev-
ing on both leads,

R7, Connect = 6300 D (blue-grav-red} 2 wan
=esistor from lug 4 of terminal strip A (5-4)
o lug 1 of control AC (5-1). Use sleeving
an both leads,

} R32, C34, Prepare a 10 K (brown-black-

jrange) 2 war resistor and 1 Jfd tubular ca-
sacitor combinarion as ghown in Detail 3A.

! Connect this combination from lug % of tube

gocket V4 (5=1) 10 lug 2 of switch AB (5-1).
Use sleeving on both leads,

This completes wiring of the modulator section,
POWER SUPPLY WIRING

Refer to Pictorial 3 for the following

{

{

Steps.

) R17. Connect a 220 ? (red-red-brown) 1,2
watt resistor between lugs 2 (NS) and 3 (NS)
of terminal strip E.

) C38A, CI9B. Connect either positive (+)

lead of the 20-20 afd tubular electrolytic
capacitor to lug 2 of terminal strip E (NS)
Connect the other positive (+) lead of this
capacitor to lug 3 of terminal strip E (S-2).

)} Connect the remaining lead of this capaci-
tor to lug 2 of terminal strip F (5-3)
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Detail 3B

{

1 R33, Commect 2 10 O brown-black-black)
1,2 wart resistor berween lugs 1 (NS) and
2 {(8=3) of terminal strip E.

NOTE: Refer to Detzil JB in the following steps
to derermine the proper polarity of the silicon
diodes. Be sure the HModes are installed as
specified 1o prevent darnage 10 them and related
components,

[

i

(

(

|

T

1 D5_ Connect the cathode (K) leadof a silicon
diode toc lug 1 of terminal sirip £ (5-2) and
the other lead to lug 1 of terminal si=ip F
(8-2].

) Déd. Connect the cathode (K) leadof a silicon

diode o lug & of termunal strip E {N8) and
the other lead to lug 3 of termunal strip F

(S-11.

) D3, Connect the cathode (K) lead of a silicon

diode to lug 4 of {erminal strip F (NS} and
the pther lead 1o iug 4 of terminal strip E
(S=21.

} D2. Connect the cathode (K) leadof a silicon

diode to lug J of termaunal strip E (NS} and
the other lead to lug < of términal strip F
(S-3).

D1, Connect the cathode (X) leadof 2 silicon
diode to lug 5 of termunal strip F (5-2) and
}:Efg?mr lead to lug 5 of terminal strip E

) C38. Connect the positive {+) lead of 2 40

uid tubylar electrolytc capacitor two lug 1
of terminal strip G (N5). Connect the other
lead to lug 1 of electrolyric capacitor K (NS).
Use sleeving on the lead to K.

C36. Connect the positive {+«) lend of a 40
ufd mebylar electrolytic caparcitor to lug 2 of
terming! strip G (NS), Connect the other
lead to lug 2 of electrolytic capacitor K
(NS). Use sleeving on the lead to K

Ri18. Connect a 100 2 7 watt resistor be-
rween iugs 1 (5-3) and 2 {(5-3; of terminal
strip G.

} R18, Conneet a 100 0@ 7 wart resistor be-

tween lugs 1 (5-3) and 2 (NS) ol electro-
iytic capacitor K
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OSCILLATOR WIRING

Refer to Pictomal 37 ifor the lollowing steps.

(

1 €3, Wrap ope lead of a .000 uld disc ce-

ramic capacitor around the solder lug near-
est lug 4 of tube socket ¥1. Pass the end of
this lead through lug 4 {NS) 1o the centier
poat {N5) of V1, Now, solder the soider lug
(S-2) and lug 4 (5-2) of V1. Connect the
other lead of this capacitor to lug 3 of V1
{S-13). Keep the ieads short,

C2. Plare one lead of a 100 uuafl dise ce-
ramic capacitor through lug 7 (NS), through
the center post (NE) to log 1 (S=1) of tube
socker V1, Now, solder lug 7 (52} and the
center post (8-3] of V1, Connect the other
lead of this ceaparcitor o lug B of V1 (NE).

CS5. Connect a .003 udd disc ceramic ca-
pacitor between lugs 1 (N5) and 2 (NS) of
terminal strip M.

C4. Connect another 005 ufd disc ce-
ramic capacitor between lugs 2 (NS} and 4
(NS} of terminal strip M,

R3, Connect a 15 K (brown-green=-orange)
? watt resistor from lug 3 of terminal strip
M (NS) io lug 8 of tube socket V1 (NS).

R1, Connect a 37 K (yellow-violst-crange)
1,2 watt resistor from lug 4 of terminal
gtrip M (NS) to lug § of tube socket V1
{‘5'131 '

R2. Connect a2 33 K} (orange-orange-or-
ange) 1,2 watt resistor between lugs 2 (5-3)
and 4 (S-5) of terminal strip M.

) R4, Comnect a 1000 0 (browm-black-red)

{ watt resistor between lugs ! (NS) and 3
(S-4) of terminal strip M.

C12. Connect a .005 .f¢ disc ceramic
capacitor between lugs 3 (NS} and 4 (N5}
of terminal striE N.

C14. Connect another 009 pfddisec ceramic
capacitor between lugs 4 (NS} and 5 {NS) of
terminal strip N.

R10, Connect an 820 {1 (gray-red-brown)
1/2 wart resistor between lugs 5 (NE) and
E (NS) of termunal strip N.

{ ) R1l. Commect angther 820 01 (gray.red-
brown; 1,2 watt resistor between lugs 5
(NS} and & (NS} of termainal strip N,

-
—

RS, Connect a 4700 G {(yellow=violei-red)
1 watt resistor between lugs 2 (S-3) and 6
{S5-4) of termunal strip N.

| ) CB. Wrap one lead of a .D05 =fd dis¢ ce-
ramic rapacitor around the solder lug
nearest lug 4+ of tube socket VI. Pass the
end of tus lead through lug 4 af V2 (NS) 0
the center post of V2 (NE). Now, solder the
solder lug (5-2) and lug 4 of V2 (5-2). Con-
nect the other lead of this capacitor to lug
S of V2 iS-2).

{ ) CB. Place one lead of 2 .005 uid disc ce-
ramic capacitor through lug 7 (NS), through
the center post (NS) to lug 1 (5-1) of tube
socket V2, Now, salder lug 7 {5-2) and the
center poat (S-21) aof YI. Connect the other
lead of thia capacitor to lug 8 of V2 (S-2)

( ) Connect the RF choke (#45-3) from lug 9 of
tube socket V2 (NS) tolug J of terminal STIrip
L (NB).

{ ) C7. Connect a 005 ufd dise ceramic ca-
pacitor between luga 2 (S-1) and 3 (NS) of
terminal strip L.

{ } RS, Connect a 18 K&t (brown-gray-orange)
1/2 watt resistor berween lugs 1 (5-2} and
3 (5=3) of terminai strip L.

FINAL AMPLIFIER WIRING

Refer to Pictorial 1 [or the [ollowing steps.
Keep leads as short as possibie.

( J €17. Connect a .005 uid disc ceramic ca-
pacitor between lugs 1 {S-1) and ground lug
§ (NS) of tube socket V3.

{ ) Ci9, Connect a 005 uid disc ceramic ca-
pacitor berween lugs 2 {5-2) and ground lug
8 (8-2) of tube socket V3.

{ ) C42, Conmnect a .005 uid disc ceramic ca-
pacitor between lugs 2 {5-2) and ground lug
10 (NS) of tube socket V3.

{ ) Cl16, Connect a3 005 wufd disc ceramit ca-
pacitor berween lugs 4 {5-1) and ground lug
10 (5-2) of tube socket V3.
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{ ) C18, Connect a 005 ufd dise ceramic ra-
PACITOr Derween iugs § 'NS) and ground lug
11 (51} of tube socket V3,

( } R13, Connect an 8.2  (grav-red-goid) 1.2
WATL resistor Detween lugs 4 (5-3) and ground
lug 12 {5-3) of tube zocket T3,

GENERAL CHASSIS ASSEMBLY

e
=

Detail 3C
Refer to Pictorial 2 for the following steps.

{ ) Ll. Referring to Detail 3C, mount the
driver coil (#4D-T3) at CA.

( ) Connect a length of small bBare wire from
lug 1 of terminal swip M (5-3) w lug 1 of
coll CA (8-1),

( ) Connect a length of small bare wire irom
%;g 8 of tube V1 {S-1) to lug 2 of coil CA

3).
{ ) CE. Connect one untrimmed lead of 247 g uf
sllver mica capacitor to lug ? of coil Ca

(5-2), Use sleeving. Leave the other lead
free,

( ) Referring to Detail 3D. mount standoff
insulators in holes Y and Z, on top of the
chassis a1t each end of the slot in the
chessis, Use the hardware supplied with the
stancoffs but discard the flar washer and
use 3 6 lockwasher on the under.chassis
SCrews,

( ] Mount 45 solder lues on each standoff above
thassis as shown in Dewajl 3D,

]
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Letail 3D

( } L3. Mount the final amplifier tank coil by
soldering each end tc the top hole of the
Solder lug on each standoff. See Detail 3D.
Refer o Pictorial 4 (fold-out from Page
27) Ior final positioning of this coil. Cut
off any excess lead length.
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Detail JE

L

( ) €i1. Referring to Detail 3E, mount the

DRIVE TUNE capacitor (#26-84) to the

driver shield. Use 6-J2 x 3/168" RHMS and

#6 lockwashers. Clip off lug 1 of AE. peri iator suizwo NOTE POEITION

S OF LMIT STOPS

{ ) Install the driver shield on the main chas= ,

g5is, Us2 #0 hardware. See Detail 3E and |

Pictorial 3. contmoL _ |
{ )} Referring to Detail 3F, mount the CRYSTAL et o

switch (#6J1-190) on the oscillator shield, ES5T W

Use a control lockwasher and ¢ontrol aut, =8 LOCKWASHER

i | Install the omscillatnr shield on the main

chassis. Use #6 hardware. See Detail 3F cL ;
and Pictorial 3. BOTTOM OF CHASEIS

¢ ) Slp a 1-1/4" length of sleeving over the _ ‘2 4
free lead of the capacitor coming from lug = - 7 cooew e
2 of coll CA. Place this lead through the
emall bole in the oacillator shield and con- Detail 1F
nect it to lug ? of hube socke: VI (5-2).
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{ ) Connect a2 3" red hoolap wire from lug 13
of switeh AD (S-1) to lug + of accessory
power socket BE {5-1),

{ } Connect 2 3" red hooloup wire from lug 15
af awitch AD (S-1) to lug 2 of eleciroiviic
capacitor K{S-§).

{ ) Referring to Detail 3G, mount erystal socket
X4 on crystal sockel bracket X. Use a 4-40
x 1/2" RAMS and a 4-40 nut. Do not over-
tighten the screw as you may crack the
sooket,

{ )} Similarly, mount crystal socketa X1 X2
and X3,

{ ) Mount the crystal bracket subassembly at
location X, Secure it with #8 hardware,

Comnect #20 bare wires from CRYSTAL switeh
Altg the crystal sockets as follows:

SWITCE LUGS CRYSTAL SOCKET
()12 {8-1) fug 1 of X1 (8-1).
() 14 (8=1) lug 1 of X2 {S-11.
{ )15 (8-1) lug 1 of X3 (S-1
{ ) 18 {8-1) lug 1 of X4 (5-1).
{ )1 (5-1) lug 2 of X1 (S-1).
{ ) 3(5-1) g 2 of X2 (S-1L
{ )5 (5-1) lug 2 of X3 {S-1).
{ ) 7(81) lug 2 of X4 (S-1).

| )} Connect a 3" length of 420 bare wire from
lug 20 of CRYSTAL switch AD (S-1) to lug
1 of the VFOQ Input jack BF (S-1). Use
sleeving.

( ) Cl. Cut both leads of a 001 ufd disc
ceramic capacitor to 3/4”, Connect this
capacitor between lugs 11 (8-1) and 2 (NS)
of CRYSTAL switech AD, Use sleeving on
both leads

[ )} Connect a 3" length of #20 bare wire from
lug 22 of CRYSTAL switch AD (B-1) wo
lug 2 of tube socket V1 (S-1),

{ ) Connect a 3-1/2" length of %20 bare wire
from lug 2 of CRYSTAL switch AD (8-2)
to lug 8 of wbe socker V1 (8-3),

Check all wiring around the ecrystal sockets
and CRYETAL swirch for possible shorts.
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TOP OF CHASSIS ASSEMBLY

Refer to Pictorial 4 (loid-cut irom Page 27)
for the following steps.

{ ) Mount the meter switch (#60-13]) on the
front panel at AH. Use 6-12 x 1/4” screws,
See Detail AC for locatbon.

Detail <A

Refer to Detail 4A for the iollowing 8 steps.

{ } Connect the green wire coming iromgrom-
met B to lug & of switzh AH (5-1).

el

) Conneet the vellow wire coming irom groms-
met B to lug 3 of switeh AB (5-1),

( ) Connect the black sare coming {rom grom-
met B to lug 4 of switch AH (5=1).

{ } Conneet the gray wire coming from grom-
met B to lug 1 of switch AH (5-1),

( )} Connect one end of a 2" black hookup wire
to lug 5 of switch AH (S=1). Leave the
other end [ree.

{ 'R12, Cut one lead of a 2000 0 (rec-black-
red! 1/2 watt resistor to 1". Connect this
lead to lug ? of switch AH (S-1). Use
sleeving, Leave the other lead {ree.

NOTE: Make sure none of the swilch lugs
short to the meter bracket n the [ollowang
instructions.

Refer t Derail 4B for the Iollowing steps,

{ | Remove the meter from its box (remove
the shorting wire) and secure it w the
meter mounting bracket., Use the hard-
ware supplied with the meter, Do not
overtighten a8 You may crack the meter
COVEer.

Install the meter sscuttheon and the meter
mouniing bracket oo the fromt panel. Use
4-40 % 3/8" RHMS and 44 lpckwashers, Place
the meter mounting spacers berween the
bracket and the front panel, then tighten,

o
e

( ) Mount a pilot lamp socket on esch side of
the meter mounting bracket, Use 8-32 x
1/4" serews, 48 solder lugs and 6-32 nuts,
Bend the lug nearest the front panel on each
sacket upward at a 90 degree angle.

( ) install a piiot lamp in each socket.

Detail 4C

Refer tc Dewmall 4C [or the following steps.

[ ) Connect a small bare wire from lug 1 of

nilot light socket AJ (S-1) to the solder lug
fust above AJ (S-1)

{ }Cnnnectaﬁmiuhara‘wirth::tmhm‘lui
pilot light socket AK (S-1) to the solder
lug just above AK (5-1).
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Detail 4B

{ ) Connect a4-1,/4"brown hookup wire from lug
2 of pllor light socket AJ (W5) to lug 2 of
nilot light socket AK (5-1).

( ) Connect the brown wires comingirom grom-
met B to lug 2 of pilot light socket AJ (5-2).

{ )} Cl5. Connect a 005 uid disc ceramic ca-
pacitor between lugs 1 (NS) and 2 (M5) of
the meter,

[ ) Connect the free lead of the 2000 { {red-
black-red) resistor coming from lug 2 of
switch AH to lug 1 of the meter (S=I}),
Remowve any excess lead length,

( ) Connect the {ree end of the black wire com-
ing from lug % of switch AH to lug 2 of the
meter (5=2).



Detail 4D

Refer to Detail 4D for the [ollowing steps.

{ ) C24, Install loading capacitor AL on the
side wmll of the front half of the f{inai
amplifier shieid, Use 8-32 x 1/4" screws
and #§ lockwashers,

( ) Bend the lugs on the bottom side of eca-
pacitor AL approximately 80 degrees io
permit passage of a straight wire through
all three.

( ) SUp & 6" length of heavy bare wire through
the lugs as shown in Detil 4D, Now, solder
all three lugs. Make sure this wire does
not touch the capacitor shield plates,

{ } Mount twn ¥8 spade bolts to the bottom of the
{ront half of the final amplifier shield, Use
*B hardware. Be sure that the offset of each
spade bolt s placed as shown,

This completes subassembly of the front half
of the final amplifier shield,

Reier to FPictorial 4 for the {ollowing steps.

!

(

(

)

)

}

Fasten the {ront hal of the final amplifier
shield to the f[romt pane! with a Dushing,
control lockwasher, and control nut at AL,
See Detail 4E. Do not tighten 7vet. The
spade bolts should pass through the two
corresponding holes in the chassis.

£22. Remove the hardware from f{inal am-
alifier plate tunung capacitor (#26-31). Dis-
card one of the two [lat washers. Now mount
the capacitor at AM. Use the remaining flat
washer supplied with the capacitor anda con-
trol lockwasher on the capacitor Dushing.
Secure with a control [lat washer and a ¢on-
trol nut on the fromt panel. Tighten AL and
AL

Install #6 lockwashers and 6-32 nuts on the
gpade bolits under the chassis o secure the
front hall of the amplifier shield,

Referring to Detail 4E, {asten the [lexible
coupler to the shaft of variable Capacitor
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AL, Now, insert the 1-3/4" shaft through
the bushing at AL in the irontpanel and into
the {lexible coupler, Abouwt 35/8" should
extend in frent of the panel, Secure the
coupler to the haft,

o
L
IOLDER mE Cmgmg
W :: v s3=all
ﬁ" '@ =¥ g MAFR walmER
(£ 4 L TTE
LG g R

u e SOLDER LUG
s-22x T SCREw
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Detail 4F

{ ) C20. Referring to Detail 4F, mount feed-

(

)

through eapacitor R (#21-59). Use a2 5,/16"
external lockwasher under the ilange and
secure with the special 1/4" nut supplisd.

Mount the RF choke [#45-41) at T. Use a
6-32 x 3/8" screw and a #0 solder lug below
the chassis. Place a #6 {iber washer over
this screw above chassis. Donot overtighten
as vou may crack the coil form. Refer to
Pictorial 6 for solder lug orientation.

Conneet the bare wire extending Irom
lcading capacitor AL to the botiom hole of
the solder lug on coil mounting standofl
insulator Y (5-1)L

()

-

J

()

()

()

Connect a 3" length of nheavy bare wire
from ug 2 of capaciicr AM (S-1) o the
bottom hole of the solder lug oncolil mount-
ing standoff msutator Z (5-1). Remove any
exceds lead length,

Connect a2 5 length of heavy Dare wire
o the boftom hole of the unused solder lug
on the standoff insulator Y (8-1). Dressthis
wire through the slot under the f{inal tank
coil. It will be connected later,

Solder the bottom lug of RAF choke T to the
wire sxtending {rom feec-through capacitor
R. Cut oif the excess lead,

C20, Cormecet a2 001 uid 2000 volt mieca ca-
pacitor from lug 1 of capacitor AM (NS) o
the solder lug on top of choke T (NE),
Position as shown,

Cut one lead of the parasitic choke (#45-19)
to 3/4", Connect this lead to the ceramic
tube cap (S-1).

Cut the other lead of the choke to 1,2"
and connect it to the solder lug on top of
choke T (8-2).

Cut a 3" length of large bare wire and
wrap one end around lug I of variable ca-
pacitor AM {S5-2). Place the other end of
thiz wire through hole @ in the chassis.
It will be connected later,

R20, Mount the 30 KD wire-wound re.
gsistor at loeation W, Use a 10-24 x 2-1/4"
hexhead screw, #10 fiber shoulder washer,
under the screw head, and serure with a
10-24 muat, Do not pvertighten as you may
crack the resistor,

Connect the black wire comung from grom-
met H to lug 3 of resistor W (3-1).

Connect the small red wire coming {rom
grommet H to lug 2 of resistor W (S-1)

Connect the large red wire coming {rom
grommet H to lug 1 of resistor W (3-1).

Locate the rear hali of the final ampl-
fier shield and mouni {our #6 spade bDolts
on it, (Mount each spaae boll on the inside
of the shield with the offset facing the
outaide of the shield as in Detail 4D. Use
#8 hardware. )
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{ | Referring to Pirtorials 4 and 6, mount the washers and 6-32 nuts to secure the spade
rear hall of the [inal amplifier smield on bolts, and use 46 sheet metal screws io
top of the chassis and dual ug terminal secure both ends of the shield to the fromt
Srip 5 under the chassis. Use 46 lock- shield.

LOW-PASS FILTER ASSEMBLY
YELLOW BLUE GREEN

MARKING MARKING
Pictorial 5
Heler to Pictorial 5 for the foliowing Steps. ( ) Similarly, mount 2-lug terminal strip DE.

\ ) Referring to Detail 5A, mount antenna con- i ) Mount 2 small insulated standoff at DF.
aector DAL Tse 3-48 serews, #3 lock- Use a #6 lockwasher and 8-32 nut,
washers, and J=48 nuts.

{ ) C28, Connect a 47 puf silver mica ca-

{ ! Mount a 2-lug terminal strip at DB. Use 48 pacitor berween lugs 1 (5-1) and 2 (NE)
hardware, of terminal strip DB,
J=48 NUT

T3 LOCKWASHER

Detail §A TIMEHM CONNECTOR

5
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} €25, Conneet 2 47 ppf siiver miea ca-
pacitor between lugs 1 (5-1) and 2 (NS)
af terminal strip DE,

} L&. Referring to Detail 5B. connect ane of
the low-pass filter coils (#40-347) with the
yellow marking from the center lug of the
antenna coanector (NS) to lug 2 of terminal
strip DB (5-2). Wrap the coil iead around the
outside of the comnector pin,

( )} L4, Connect the remaining cgil with the

yellow marking (#40-347) from lug 2 of
terminal strip DE {5-2) to standoff DF (NS).

) Insert one end of 2 3-1/2" length of heavy
bare wire through the hole in low-pass
filter housing and connect to standci{ DF
(S-2). Leawve the other end free.

( ) Mount the U shaped center shield in the

low-pass filter with two insulated standafis
DC and DD. Use #8 lockwashers and §-32
nuts. Be sure to mount a #8 solder lug under
standal? DD.

) C2%. Connect a 180 puuf silver mica ca-
pacitor from standoff DC (NS) to the solder
lug secured by standoif DD (N5),

) €26, Commect 2 180 puf silver mica ca-
pacitor {rom standoff DD (NS) 1o the solder
lug secured by DD (8-2),

( )} L7.
green mariking (#40-348) to the center =in
of the antenna comnector (5-2). Place the
other emd through the hole in the center
slueld and connect it to standoff DC (NS).
Usa sleeving on the lead to DC,

(

(

(

(

)

)

)

)

Connect one end of a coil with 3

L3. Connerct one end of the re

coil with the green marking (#40-348) o
the eoil lead connected to DF (5-1). Place
the other end of this coil through the hole
in the center shield and connect it to stand-
off DD (N5). Use sleeving on the lead to
DD.

LB, Connect the coil with the biue mark-
ing (#40-340) from srandoff DC (S=3) o
standoff DD (S-3).

Mount four #f spade bolts on the low-pass
filter chassis. They should be mounted on
the inside of the chassis with the offser
[acing outward as shown in Detail 5B. Use
#8 hardware,

Referring back to Pictorial 4, siip a3-1,2"
length of sleeving over the bare wire ex-
tendiing from the low.pass filter. Place the
wire through the hole in the rear of the final
amplifier shield and connect it to the top
hole in the solder lug on the rear of
standoff insulator ¥ (5-1). Remove anv
excess lead length, Check all connections,

Secure the low-pass fllter in place, Use
#8 lpckwashers and 6-32 nuts on the spade
bolts, under the chassis,
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FINAL WIRING
Refer o Pictorizl 8 f{or the following sreps,

{ 1} Conpect either iead of the red neon pilot
lamp to lug 1 of terminal strip § (5-1).
Use szleeving, Leave the other lead free,

() Conneet the large red lead extending from
the harness a: breakour point X to .001
uid feed-through capacitor R (NS).

{ JR14. Conneet a 470 KO (vellaw-violet-
yellow) 1,2 watt resimor from lug 2 of
terminal strip § (5-1) to feed-through ca-
pacitor R (5-2), Remove excess [eed-

through capacitor lead length,

i 7 Mount the kev jack ar AG using a thin con-
trol lockwmsher on the jack bustung. Po-
gition as shown in Pietorial €. Secure
with a2 control flat washer, and conirol
mut an the front panel,

( ) Connect a small bare wire between lugs
1 {8«=1) and 2 (NS) of key jack AG.

( ) Connect the remaining lead of the red necn
pilot lamp to lug 2 of key jack AG (S-2).
Use sleeving,

( } Comnect the yellow harness wire coming
Irom breakowt point K 10 lug 3 of key jack
AG (B-1),

{ )} Mount the front section of the BAND switch
(#63-244) at AF. Position the switch ex-
actlv az shewn in Pictorial €. Use a con-
trol lockwasher oo the switch bushing, and
a control flat washer and control nut on
the front panel,

( ) C2J. Connect a 68 uif4kvdise ceramic ca-
pacitor from lug 5 of switch AF (S-1) to
the sclder lug at T (S=1),

( ) Connect the free end of the wire extending
through the grommet Q to lug 6 of switch AF
(5-1). Use sieeving., I thus wire does not
Iit switch Jug &, the lug may be slightly
enlarged or split ar its center.

{ ) Connect the {inal amplifier coil leads to
switch AF as follows: (Uas sleeving on
each lead as listed.)

COLL LEAD CONNECT TO LUG SLEEVING
e S TR
i) 1 8 18=1) a=1/4"
i )2 9 (5-1) 2-1/4"
L1 3 10 (5-1} 2-3/4"
t )4 11 (8-1) 3-1/2"
P15 12 (s-1) d=1/4"

Refer to Dewuil 64 for the following steps.

‘;fﬁ;nhrzn SHIELD

-l-fl-l': NUT
‘E_. =4 LOCKWARHE

PRIYER

87 AR s PLATE O

Detall GA

{ )} L2. Locate the driver plate cofl (#40-337)
and twist each lug apprommately 90 de-
ETees A8 Ahown,

NOTE: Examine the rear waler of switch AF,
All lugs on the rear wafer must be positioned
a3 shown in Detail CAL

{ ) Connect lugs 1 through 5 of the driver
plate ¢oil to their corresponding lugs on
the rear waler of switch AF. Remove any

excess coil lug length.

( ) Connect lug € of the driver plate coil to
lug 8 of switch AF (NS). All lugs on the
switch should be soldersd except lugs 5
and 8.

( )} C13, Cut each lead of a 100 uut silver mics
eapacitor to 3/4". Connect one lead of this
capacitor to lug & of switch AT (NS). Leave
the nther iead free,



|

Comnect one end of a 2" small bare wire to
wg & of switch AF (5-3). Leave the gther
ena (ree.

C10. Cut each lead of a 120 uuf molded
mica capacitor to I/4%, Connect one lead
of this capacitor to lug 5 of switch AF
(NS). Leave the other lead free.

R, Cut each lead of a 1000 % (brown-
black-red) 2 wati resistor to 12", Con-
nect one lead of the resistor tc lug 5 of
switch AF (NE), Leave the other lead
iree.

NOTE: Again examine the rear wafer. giving
special artention to the rotor kev mark opening.

Refer 1o the {ollowing illustration.

This open-

ing must be in the same position as the one on
the fruni wafer rotor. Nore also, it is necessary
to remove onlv gne nutand lockwasher (rom each

wafer stud.
T
BRQTOR mEY MARR
OPENING
{ ) Mount this rear wafer assembly of switch

|

{

}

)

AF 1o the driver shield, Use the hardware
suppiied with the swirch wafer and =4 lock-
washers as shown in Detail 6A and position
the wafer as shown in Pictorial 6.

Connect the free lead of the 100 puf silver
mica capacitor coming from lug 8 of switch
AF o lug 1 of terminal stnip N (NS),

Connect the free end of the bare wire coming
[rom lug 3 of switch AF tolueg 2 of variable
capacitor AE (NS). Use sleeving.

Connect a length of small bare wire from

Bl

e

|

i
ot geq] 1 _
- 3
Detaii 6B l&
s
-

lug 2 of variable eapacitor AE {8-2) 10 lug
6 of tube socket V2 {5-1).

Connect the [ree lead of the 1000 7 (brown-
plack-red} 2 wart resisior coming from lug
2 of switeh AF to lug 3 of rerminal st=ip N
{S‘S]I

Connect the free lead of the 120 u.{ molded
mica capacitor coming from iug 3 of switeh
AF w jug 4 of termmal strip N (S-3).

Connect a 1.1 mh choke (#45-4) between
lugs 1 {5-3) and 5 (5-5) of terminal strip N.

Referring to Detail 6B, place a length of
sleeving over a1 6-1/2" hieavy bare wireand
bend it for use as the neutralizing stub,

'} Place the 1-3/4" end through grommet P

Irom the 10p of the chassis.

Connect the below chassis end of this stuh
tolugd of the rear waier of switch AF (S-4),

Place the 5" shaft through bushing AE and
TOnnect it o the variable capacitor shaft
with the 1/4" coupler, using 8-32 screws.

Similarly, place the 8 shaft through bushing
ADand connect it to the crvsal switch shaft,
using 2 1/4" coupler and 6-32 screws,

Downloaded by
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Aefer to Detail 6C {or the lollowing Stépa,

(

! C40, C4l. Mount feed-through capacitor

-

!

BA. BC, and terminal atrip BB, Use a
B-32 x 3/B" screw, three #5 locicemshers,
and a 6-32 nat,

Secure the remaiining corners of BA and BC
with #0 hardware,

Bend lugs 1 and 2 of BB 90 degrees to-
ward the capacitors. Connect the iead
extending from capacitor BA tw lug 1 of
terminal strip BB (NS

} Connect the lead coming from capacitor BC

to lug 2 of ternunal strip BB (NS

CAUTION: Be sure to remove excess capacitor
leads and position them 8¢ there is clearance
beétween the leads and capacitor body, as well as
cigarance between the terminal sirip lugs and

the capacitor body.

d

13

)

Place a 3/8" rubber grommet in the line
cord terminal shield.

{ ) Place one end of the line cord through the

grommet in the line cord terminal shield
and tie an overhand knot 2 [rom the end
for strain relief, Separate this end of the
line cord back to the knot and cut /2"
from either iead,

Remove 1/4" of insulstion from the end of
gach lead and tin the end,

{ ) Connect the short lead to lug 1 of terminal

Foan ™

ot

strip BB (S=-I).

y Connect the other lead to lug 2 of terminal

strip BB (5-2).

} Mount the line cord terminal shield and 3-lug

terminal strip BD. Use 2 6-32x3/8" acrew,
w8 lockwasher, and 6-32 nut for the double
mounting. Use 4#6 hardware [or the other
mounting hole,

} Connect the longest black transicrmer lead

to lug 2 of terminal strip BD [NSL

) Connect the réemaining black transformer

lead to lug 1 of terminal strip BD (NS),

) Connect the longest black harness lead

from breakout point E to Jug 1 of terminal
strip BD (5-2).

Connect the other black harness lead from
breakout point E to lug 2 of terminal strip
BD (N5].

Connect the remainng lead of capacitor
BA to lug 3 of terminal strip BD (NS
Use sleeving.

Connect a 3" white wire from lug 2 of
terminal BD (S-3) to lug 6 of socket BE
{§-1).

) Connect the remaining lead of capaciior

BC to lug 2 of terminal strap BD (S2).
Use sleeving.
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Refer to Detail 7A for the following step,

SEFaAATE Tul wiand shCymg apa
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( ) Install the fuse plug on the Iree end of the
line cord. Open the plue toexpose the screw
terminals, Split the line cord approxdmately
1" back from the end and separate the
leads, Strip the lead ends 1/2" and tin.
Position the cord in the bell of the plug. run

the leads along the separate channeis pro- b tlaasmas mrar twe sumtn
vided and connect the wires to the screw Detail TA
termminals with a hook. inthe same direction
a5 the screw rotation. Reassemble the plug ( ) Referring to Pictorial 7, install the tubes
and install the two 3 ampere [uses, in the sockets. Place the short tube shield
on V& and the remaining shieids on V1, V2,
Thiz completes wiring of the HEATHRIT DX-80 and V4, Place the ceramic pliate cap on

Transmitter, v
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Pictorial 8

Refer to Pictorial B for the following steps,

( ) Place all controls in their maximum coun-
terclockwige position. The plates of the final
tuning capacitor should be fully meshed,

( ) Mount the skirted knobs on controls AB,

AC, AD,

AE, and AF, with the pninters

Downloaded by
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Indicating the start of rotation, Now, place
one of the large knobs on the FINAL
LOADING control with the pointer at O.
Similarly, install a large knob on the
FINAL TUNING control with the pointer

at the 3 o'clock position,
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INITIAL TEST AND ADJUSTMENT

Before applying power to the DX-60, carefully
examine your wiring for unintentional short
circuits, Make sure that all wire clippings and
solder splashes are removed from the wiring,

( ) If an ohmmeter is available, measure the
resistance from lug 2 of terminal strip G (+)
to ground, The ohmmeter should "kick" down
scale and then gradually rise to about 30 KR,

( ) Referring to Detail 9A, construct a dummy

WARNING: BEFORE APPLYING POWER TO
THE TRANSMITTER, IT SHOULD BE NOT-
ED THAT LETHAL VOLTAGES ARE PRE-
SENT BOTH ABOVE AND BELOW THE
CHASSIS. CARE SHOULD BE EXERCISED
NOT TO TOUCH ANY HIGH VOLTAGE
POINTS WITH YOUR HANDS, WELL INSU-
LATED TOOLS SHOULD BE USED FOR ANY
ADJUSTMENTS BEHIND THE FRONT PAN-
EL. ALWAYS REMOVE THE LINE CORD
PLUG WHEN SERVICING THIS TRANS-

load, Use a 75 watl light bulb,

COAXIAL
CONNECT OR

416 BARE WIRE

Detail 6A

( ) Attach the dummy load to the antenna con-

nector on the low-pass filter,

( ) Select a crystal, preferably an B0 meter

crystal, and ingtall it In crystal socket X1,

( ) Place all controls except FINAL TUNING in

their maximum counterclockwise position.
(The FINAL TUNING control should be set
to the panel marking for the band being
used, in this case the B0 meter position,)

MITTER,

R e e —

WARNING: BE SURE ALL CONTROLS ARESET
AS LISTED PREYIOUSLY.

()

Plug the line cord into a 117 volt, 60 cycle
AC outlet,

( ) Turn the Function switch to the STANDBY

()

(STBY) position. The meter pilot lamp, the
clear neon lamp, and all tube filaments
should light. If any overheating, arcing, or
smoke is noticed, immediately unplug the
transmitter from the AC outlet and refer

to the In Case Of Difficulty section on Page
38,

If everything appears normal, make sure
that the CRYSTAL swilch is in the X1 po-
sition, and that the METER switch is in
the GRID position. Turn the Function switch
to the TUNE position,

CAUTION: This transmitter produces more than
sufficient grid drive on all bands, Be sure to
reduce grid drive with the DRIVE LEVEL con-
trol when it exceeds 2.5 ma to prevent tube
damage,

( ) Advance the DRIVE LEVEL control to 1,

Now, adjust the DRIVE TUNE control for
maximum reading on the meter, (If the
meter pointer goes off scale, readjust the
DRIVE LEYEL control setting,) After peak-
ing the DRIVE TUNE control, set the DRIVE
LEVEL control for a reading of 2.5 milliam-
peres,
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( ) Return the Function switch tothe STANDBY
position,

WARNING: I you do not obtain a grid drive
reading do not attempt to continue, since the
final amplifier may be damaged, If at any point
in the following steps the indicated results are
not obtained, return the Function switch to
STANDBY (STBY), and refer to the In Case
Of Difficuty section on Page 18,

( ) Place the METER switch in the PLATE
position.,

( ) Turn the Function switch to the AM posi-
tion and immediately adjust the FINAL
TUNING control for a dip, or minimum
plate current reading on the meter,

( ) Turn the Function Switch to CW,

( ) Now, advance the FINAL LOADING con-
trol approximately 1/4 turn, Readjust the
FINAL TUNING control for a dip. Notice

. that the meter reading has increased slightly
and possibly the dummy load will begin to
glow,

( ) Alternately advance the FINAL LOADING
control in 1/4 turn sleps, and each time
readjust the FINAL TUNING control for a
dip in the meter reading, Repeat this pro-
cedure unlil the meter reading, when at the
minimum point of the dip, reaches 150 ma,

( ) Place the METER switch in the GRID
position and adjust the DRIVE LEVEL
control for 2,5 ma, Return the METER
gwitch to the PLATE poaition,

( ) Place the Function switch in the STANDBY
position,

( ) Attach a crystal or other high impedance
microphone to the MIKE jack, Turn the
Function switch to the AM position and
speak into the microphone, While speaking
in a normal tone adjust the audio gain
control (D), see Pictorial 7, until the meter
peaks at the point to which the trans-
mitter was loaded on CW, Now, return
the Function switch to STANDBY.

( ) Repeat the preceding steps with the BAND

gwitch in the 40, 20, 15, and 10 meter

positions, We suggest that you use 40 meter
erystals for these bands, MIKE gain need
not be readjusted once set,

( ) Set the BAND switch to 10 meters, the
METER switch to the GRID position, and
the XTAL switch to the X2 position, whose
crystal socket should contain a 40 meter
crystal that will multiply up to the cenler
of the 10 meter band, Refer lo Page 36 for
crystal information,

( ) Place the Function switch in the TUNE
position and adjust DRIVE TUNE for maxi-
mum drive, setting DRIVE LEVEL for
normal 2.5 ma grid drive, Now, adjust 10-
meter driver coil CA for maximum indi-
cation on the meter, Reduce the drive if
excessive, See Pictorial 7,

( ) Turn the transmitler off and remove the
line cord plug from the AC outlet,

NEUTRALIZATION ADJUSTMENT

To assure stable amplifier operation, it is
generally necessary lo use a neutralizing cir-
cuit. In the DX-60, this is accomplished by
carefully adjusting the neutralizing stub in the
amplifier compartment until an RF indicator,
coupled to the final plate tank circuit (with high
voltage disconnectedl), reads minimum for
resonant settings of both the DRIVE and FINAL
tuning controls,

( ) Place the transmitter on end and discon-
nect the heavy red wire from feed-through
capacitor R. (This removes Bt from the
plate of the final amplifier.)

( ) Plug the line cord into 117 V AC outlet.

( ) Select a crystal frequency near the center
of the 10 meler band.

( ) Place the Function switch in the TUNE po-
gition and the METER switch in the GRID
position,

( ) Adjust the DRIVE LEVEL and DRIVE TUNE
control for a normal operating level,

( ) Loosely couple a grid dip meter to the 10-
meter portion of the final tank coil, or con-
nect the high impedance probe of a VI'VM
between the coaxial output comnector and
ground, Use a low AC range.



( ) Set the FINAL LOADING control to zero
and set the FINAL TUNING control for a
maximum reading on the RF indicator,

( ) Now, adjust the physical positlion of the
neutralizing stub for a minimum reading
on the RF indicator, Readjust the FINAL
TUNING control for peak indication again,
and also reposition the neutralization stub
for minimum RF indication, When the
final amplifier has been neutralized the
FINAL TUNING capacitor can be rotated
‘with very little variation in the RF indica-
tor reading,

If an RF indicating device is not available a
preset adjustment may be made as follows:

( ) With the line cord unplugged from the AC
outlet, adjust the neutralizing stub so that
it is approximately 1/4" Irom the [inal
amplifier tube,

( ) Connect the heavy red wire back to feed-
through capacitor R (S-2).

If it becomes necessary to replace the final
amplifier tube, be sure to recheck neutraliza-
tion. If necessary to reneutralize, follow the
neutralization procedure just completed,

FINAL ASSEMBLY

[

-—-—---—..—..l_—r

Pictorial 9

Refer to Pictorial 8 for the following steps,

( ) Mount the final amplifler top shield using
#6 sheet metal screws,

( ) Install four rubber feet on the bottom plate
as shown in Pictorial 9, Use 6-32 x 3/8"
screws, K6 flat steel washers, #6 lock-
washers, and 6-32 nuts,

BOYTOM PLAIE

Hiu SHEET METAL SCRAL'W

"8 FLAT STEEL WASHER
| & 3223 Senew
L, -

( ) Mount the bottom plate ta the chassis with
#6 sheet metal screws,

( ) Place the cabinet cover over the chagsis
and secure it on each side with twa 6-32
x 1/4" truss-head screws,

Before putting the DX-60 on the air, be sure lo

read the information in the Operation section
which follows,
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OPERATION

NOTE: It should be noted that an Amateur
IRtadio Operator and Station License is required
to place this transmitter on the air. Information
regarding licensing and amateur frequency al-
locations may be obtained from publications of
the Federal Commumications Commission or the
American Radio Relay League,

ANTENNAS

The pi network output cirecuit of the DX-60 will
match pure resistive loads of 50 to 75 0.

The simplest type of antenna that falls into
this impedance range is the "dipole," con-
structed so that its length is 1/2 wave at the
frequency of operation, The 50 to 75 @ im-
pedance range also covers other "home brew"
antennas such as beams, verticals, and trapped
antennas,

Much has been published on this subject of
antennas and excellent articles can be found
in the ARRL Handbook, Radic Handbook, and in
most isgues of CQ and QST magazines,

OPERATION WITH CRYSTALS

The DX-60 may be satisfactorily operated using
the following crystals:

80 melers
40 meters
20 melers
15 melers
10 melers

Fundamental Crystals

or 80 meter crystals
or 40 meter crystals
or 40 meter crystals
meter crystals
meter crystals
Pin spacing 486"  Pin size .093 dia.

NOVICE operation imposes restrictions on op-
erating frequencies as [ollows:

80 Meters 3700-3750 ke

40 Meters 7150-7200 ke

NOVICE power inpul is limited to 75 walts. In
the operaling instructions 1o follow, the [final
ampliflier is loaded to 120 ma for novice op-

eralion, which is within the present Novice power
limitalion,

CAUTION: Be sure to checkthe latest FCC reg-
ulations on Irequency allocations and power input
requirements. When ordering crystals be sure
to slay well wilhin amateur band edge limits and
power input to avoid violations,

OPERATION WITH VFO

The accessory socket on the rear apron of the
DX-60 makes available 6,3 V AC at 4 amperes,
300 V DC at 50 ma, and about -65 V DC key up
for grid-block keying of an external VFO.

Grid-block keying of the VFO used is recom-
mended to be compatible with the keying system
used in your DX-60, The HEATHKIT HG-10
VFO is designed to match the DX-60. To use
the HG-10 VFO, just plug its power cable into
the accessory socket of the DX-60 and plug
the RF cable into both units, If the older
HEATHKIT VFO, Model VF-1, is used, the
following partial schematic shows the necessary
modifications for this conversion. One 2-lug
terminal strip is included with the DX-80 for
VFO modification if needed.,

O F
+~O—
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VF-1 PARTIAL SCHEMATIC
AFTER MODMFICATION TO
GRID BLDCK KEYING FOR

LUSE WITH DX-é0

IF A KEY 15 USED IT MUST BE PLUGGED INTO THE OX-&0,
MORMAL CW OPERATION 15 ORTAED WITH THE VF.-1 IN
STOBRY. TO SPOT, TURM THE DX-80 FUNCTION SWITCH 10
TUNE AND KEY. TUMNING THE ¥F-1 TO "ON" DUPL ICATES
KEYING OR REMOVAL OF THE KEY FROM THE DX.60 KE Y
JACK, THIS MUST BE DOME FOR AM DPERA TION.



IN CASE OF DIFFICULTY

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

It ig interesting to note that about 90%of the
kits that are returned for repair, mal-
function due to poor connections and solder-
ing, Therefore, many trouhles can be elim-
inated by reheating all connections to make
sure that they are soldered as illustrated
in the Figures found in the SOLDERING
TECHNIQUES 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
substitution of tubes of the same types
and known to be good,

Check the values of the component parts,
Be sure that the proper part has been
wired into the circuit, as shown in the
pictorial diagrams and asg called out in the
wiring instructions,

Check for bits of solder, wire ends or other
foreign malter 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 witha HEATH-
KIT Vacuum Tube Voltmeter, Voltages may
vary 10% due to line vollage variations,

A review of the Circuit Desgcription and
Block Diagrams will prove helpful in in-
dicating where to look for trouble.

TROUBLESHOOTING
OSCILLATOR

To determine if the oscillator stage is oper-
ating, measure the voltage at pin 2 or pin 9,
Key-down voltage should be -18 V DC; with the
key up, the voltage should be -85 V DC. Also
check other voltages around tube socket Vi,

and check wiring of the crystal sockets and
CRYSTAL switch,

DRIVER

Driver voltage can be checked at pin 2 or pin 9
of V2, Key-down voltage should be =95 V DC,
key-up voltage -85 V DC. If the oscillator bias was
normal, but there is no driver bias with the
key down, check the 40 meter coil, Try re-
peaking this coil, If there is no bias on the
driver stage with the key up or down, check
the 1 mh RF choke, R5, and C1, Check all
voltages around V2,

FINAL AMPLIFIER

With the driver stage tuned for 2.5 ma drive,
measure key-up and key-down voltage on V3,

I no operating bias is measured, check the
rear wafer of the BAND switch, the 1,1 mh
RFC, R10, R11, and R15, Check all voltages
on Y3,

If bias is normal (about - 65 volts) but there is no
dip in finalplate current, check the front wafer of
the BAND switch, and checkfor shorted platesin
FINAL LOADING or TUNING capacitors, Remove
the low-pasg filter from the circuit by dis-
connecting it from the final amplifier tank coil,
and check for a final plate current dip. If a dip
is now obtainable, check construction of the low-
pass filter for possible wiring errors or shorts.
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ACCESSORY SOCKET

See the Schemalic and screened transmitter
rear apron for all filament, bias, relay, and
B+ accessory conneclions.

OPERATING INSTRUCTIONS FOR CW OR AM

1,

11,

12,
13,
14,

15,

16,

Plug the line cord into the AC outlet and
check to be sure the antenna is connected,

Turn the Function Switch 1o STDBY,

Set the DRIVE LEVEL to about 2-1/2.
Select desired XTAL or VFO maode,

Select the desired BAND.

Set the FINAL TUNING capacitor in the
desired band area as indicaled on the [ront
panel, '

Set the FINAL
counterclockwise,

LOADING control fully

set the METER switch to GRID position.

Turn the Function Switch to TUNE.

. Rotate the DRIVE TUNE control for maxi-

mum grid meter reading.

Set the DRIVE LEVEL to 2.5 ma of grid
current,

Change METER switch to PLATE paosition,
Turn the Function switch to AM position,

Rotate the FINAL TUNING control to obtain
a minimum plale current meter reading,

Turn the Function switch to CW,

While maintaining minimum plate current by
tuning the FINAL tuning control, increase the

FINAL LOADING control in small stepsina
clockwise direction until the transmitter is
loaded to - A. 120 ma [or Novice operation

or B, 150 ma for regular operation,

17, Return the METER switch to GRID paosition,

18, Check and reset the grid drive to 2.5 ma
if needed,

19, Heturn the Function switch to STDBY.

20, Return the METER switch to PLATE posi-
tion,

FORCW = 1, Insert key plug in key

jack,

2. When ready to transmit
turn the I'unction Switch
to CW and proceed,
(NOTE: In the key-up
position on CW, the Fi-
nal plate current will be
approximately 20 ma,)

FOR AM = 1. Remove key plug from
key jack if in place,

2, Connect microphone,

3. When ready totransmit,

turn the Function Switch
to AM and proceed,

OPERATING REMINDERS

A,

If frequency changes of more than a few
kilocycles occur, the final amplilier and
driver stages may require retuning,

Operation of the transmitter without a
crystal, a proper antenna, or dummy load
will result in component failure,

Operation of the transmitter with the final
amplifier not tuned to resonance (minimum

plate current) may ruin the final amplifier
tube,

Use caution and cobserve rules of safety in
making all voltage and current measure-
ments,

Do not cover cabinet wventilation holes,
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AUDIO SECTION

Carefully check the voltages on V4 and V5,
Try a substitute microphone to further isolate
the problem. Be sure that the Audio Gain
conirol is set properly. An audio oscillator
and oscilloscope may be used for checking this
stage,

POWER SUPPLY

Voltage checks at various poinis in the power
supply will localize the problem. I B+ voltage
is low, check R18, R19, the sllicon diodes,
C36, C37, and C38, If the -135V DC bias is
not present, check C39 and the bhias supply
gilicon diode., I the silicon diode is installed

in reverse, +135 V DC would appear across
C39,

SERVICE INFORMATION

SERVICE

If, after applying the information contained in
this manual and your best efforts, you are still
unable to obtain proper performance, it is sug-
gested that you take advantage of the technical
facilities which the Heath Company makes avail-
able to its customers,

The Technical Consultation Department is main-
tained for your benefit, This service is available
to you at no charge, Its primary purpose is to
provide assistance for those who encounter
difficulty in the construction, operation or
maintenance of HEATHKIT equipment, 1t isnot
intended, and is not equipped to function as a
general source of technical information involving
kit modifications nor anything other than the
normal and specified performance of HEATHKIT
equipment,

Although the Technical Consultants are familiar
with all details of this kit, the effectiveness of
their advice will depend entirely upon the amount
and the accuracy of the informationfurnished by
you, In a sense, YOU MUST QUALIFY for GOOD
technical advice by helping the consultants to
help you, Pleage use this outline:

1, Before writing, fully investigate each of the
hints and suggestions listed in this manual
under "IN CASE OF DIFFICULTY.," Pas-
gibly it will not be necessary to write,

2. When writing, clearly describe the nature
of the trouble and mention all associated
equipment, Specifically report operating
procedures, switch positions, connections

to other units, and anything else that might
help to isolate the cause of lrouble.

3. Report fully on Lhe resulls obtained when
testing Lhe unit initially and when following
the suggestions under In Case OI Dilficulty,
Be as specific as possible and include voll-
age readings if tesl equipment is available,

4. Identify the kit model number and date of
purchase, if available. Also mention the
dale of the kit assembly manual, (Date at
hottom of Page 1.)

5. Print or type your pame and address,
preferably in two places on Lhe leller.

With the preceding Information, the consultant
will know exactly what kit you have, what you
would like it to do for you and the difficulty you
wish to correct, The date of purchase tells him
whether or not engineering changes have been
made since it was shipped to you, He will know
what you have done in an effort to locate the
cause of trouble and, thereby, avoid repeti-
tious suggestions, In short, he will devote full
time to the problem at hand, and through his
familiarity with the kit, plus your accurate re-
port, he will be able to give you a complete and
helpful answer, H replacement parts are re-
quired, they will be shipped to you, subject to
the terms of the Warranty,

The Factory Service facllities are also avallable
to you, in case you are not familiar enough with
electronics to provide our consultants with suf-
filcient information on which to base a diagnosis
of your difficulty, or'in the event that you pre-
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fer to have the difficulty corrected in this man-
ner, You may return the completed instrument
to the Heath Company for inspection and neces-
gary repairs and adjustments. You will be
charged a minimal service [ee, plus the price
of any additional parts or material required,
However, if the completed kit is returned within
the Warranty period, parts charges will be
governed by the terms of the Warranty. State
the date of purchase, if possible,

Local Service by Authorized HEATHKIT Serv-
ice Centers is also available in some areas and
often will be your fastest, most elficient method
of obtaining service for your HEATHKIT equip-
ment, Although you may find charges for local
gervice somewhat higher than for [actory serv-
ice, the amount of increase is usually offset
by the transportation charge you would pay if
you elected to return your kit to the Heath
Company.

HEATHKIT Service Centers will honor the
regular 90 day HEATHKIT Parts Warranty on
all kits, whether purchased through a dealer
or directly from Heath Company; however, it
will be necessary that you verify the purchase
date of your kit,

Under the conditions specified in the Warranty,
replacement paris are supplied without charge;
however, if the Service Center assists you in
localing a defective part (or parts) in your
kit, or installs a replacement part for you,
you may he charged for this service.

HEATHKIT equipment purchased locally and
returned to Heath Company for service must be
accompanied by your copy of the dated sales
receipt from your authorized HEATHKIT  deal-
er in order to be eligible for paris replacement
under the terms of the Warranty.

THIS SERVICE POLICY APPLIES ONLY TO
COMPLETED EQUIPMENT CONSTRUCTED IN
ACCORDANCE WITH THE INSTRUCTIONS AS
STATED IN THE MANUAL. Equipment that has
heen modified in design will not be accepted
for repair. If there is evidence of acid core
solder or paste fluxes, the equipment will be
returned NOT repaired,

For information regarding modification of
HEATHKIT equipment for special applica-

tions, it is suggested that you refer to any one
or more of the many publications that are avail-
able on all phases of electronics., They can be
obtained at or through your local library, as
well as at most electronic equipment stores,
Although the Heath Company sincerely welcomes
all comments and suggestions, it would be im-
possible to design, test, evaluate and assume
responsibility for proposed circuit changes for
special purposes, Therefore, such modilications
must be made at the discretion of the kil builder,
using information available from sources other
than the Heath Conmipany,

REPLACEMENTS

Material supplied with HEATHKIT  products
has been carefully selected to meet degign re-
quirements and ordinarily will fulfill its function
without difficulty, Occasionally improper instru-
ment operation can be traced to a faulty com-
ponent, Should inspection reveal the necessily
for replacement, write to the Heath Company
and supply all of the following information,

A. Thoroughly identify the part in question by
using the part number anddescription [ound
in the manual Parts List,

B. Identify the type and model number of kit
in which it is used.

C. Mention date of purchase,

D. Describe the nature of defect or reason for
requesting replacement,

The Heath Company will promptly supply the
necessary replacement. PLEASE DO NOT RE-
TURN THE ORIGINAL COMPONENT UNTIL
SPECIFICALLY REQUESTED TO DO 50. Do
not dismantle the component in question as
this will void the guarantee, This replace-
ment policy does not cover the free replace-
ment of parts that may have been broken or
damaged through carelessness on the part of
the kit builder,

SHIPPING INSTRUCTIONS

In the event that your instrument must be re-
turned for service, these instructions should be
carefully followed,

RETURN WITH TOP COVER AND ALL TUBES
INSTALLED, ATTACH A TAG TO THE EQUIP-
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MENT BEARING YOUR NAME, COMPLETE
ADDRESS, DATE OF PURCHASE, AND A BRIEF
DESCRIPTION OF THE DIFFICULTYENCOUN-
TERED. Wrap the equipment in heavy paper,
exercising care to prevent damage, Place the
wrapped equipment in a stout carton of such
size that at least three inches of shredded paper,
excelsior, or other resilient packing material
can be placed between all sides of the wrapped
equipment and the carton. Close and seal the
carton with gummed paper tape, or alternately,
tie securely with stout cord. Clearly print the
address on the carton as follows:

To: HEATH COMPANY
Benton Harbor, Michigan

Include your name and return address on the
outside of the carton. Preferably al(ix one or
more "Fragile'" or "Handle With Care" labels
to the carton, or otherwise so mark wilh a
crayon of bright color. Ship by insured parcel

post or prepaid express; note Lhat a carrier
cannot be held responsible for damage intransit
if, in HIS OPINION, the article is inadequately
packed for shipment,

1§ Z
= =
> WARRANTY =
E'; Heath Company warranis thal all Heathkil parts shall be free of all defecls in malerials and %
= workmanship under normal use and service, and infulfillment of such warranty Healh Company ==
= will, for a period of three months from the date of shipment, replace any part upon verifica- —
tion that it s defeclive, <
E = The loregoing warranty shall apply only lo the original buyer, and I3 and shall be in lieu of all —t
e other warranlles, whelher express or ilmplled and of a1l other obllgations or liabllities on the ;-
P parl ol Heath Company and inuno event shall Heath Conipany be liable for any anticipaled profits, *'_;
= consequential damages, loss of ime or other losses incurred by the buyer in connection with e
[ the purchase, assemblyor operalion of Heathkils or components thereaf, No replacement shall be =
T2 made of parts damaged by the buyer inlhe course of handling or assembling Heathkit equipment, =
:E The [oregoing warranly s complelely vald if corrosive solder or [luxes have been used In ___f
= wiring the equipment, Heath Company will nol replace dr repair any eguipment in which =
= corrosive solder or fluxes have been used, =
:'-_-,' This warranty applies only (o Heath equipment sold and shipped within the continental United =
— States Including APO and FPO shipments, Warranly replacements for Heathkit equipment out - ==
ez side the United States is on a Lo,b, lactory basis, Contact the Healhkit authorized distributor e
= In your counlry or write: Heath Company, International Division, Benton Harbor, Michigan, =
= U,S.A, =

HEATH COMPANY <=
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