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Chassis Rear, . ... .0t v eeeeocoooceonooa

GENERAL

Power Requirements -
Transmit,

Receive,

Tube Complement, ., . .

Cabinet Dimensions. . ....... .. ... o oo e

Crystal Calibrator (Accessory). ... .....

Net Weight, , ... ... 00ttt eeeeeocoeneos

Shipping Weight, . . . .
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VFO tune,

FINAL TUNE.

Meter switch,

FUNCTION.

S METER ADJ.

RF GAIN.

AF GAIN (with pull-out switch for accessory
crystal calibrator).

VOX DELAY.

VOX.

CARRIER NULL.

MIC GAIN.
TUNE LEVEL.
FINAL BIAS.

126V, |8o0ovVv 250 V _130 V

AC or DC | DC B+ DC B+ DC Bias
Filament

3.75 amp 250 ma] 100 ma 5 ma

peak
3.75 amp -0- 65 ma 5 ma
3 amp -0- 2 ma -0-

3 - 6EA8: Microphone amplifier and AF cathode
follower - Transmitter IF amplifier and
relay amplifier - RF¥F amplifier andreceiver
mixer, |

5 - 6AU6: VFO - VOX amplifier - IF ampli-
fiers (2) - Transmitter mixer,

1 - 6BE6: VFO cathode follower,

1 - 12BY7: Transmitter driver,

1 - 12AT7: Product detector and carrier oscil-
lator,

1 - 6EBS8: AF amplifier and AF output,

2 - 6GE5: Transmitter RF output

6-1/4" high x 12-1/4" wide x 10" deep. Add 1"
to height, width, and depth for gimbal bracket,
knobs, and connecting plugs.

12 1bs,

15 1bs,
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Equipment Used To Prepare
Specifications, ,........ Gt e v e e s e e e

Equipment Used To Check And Calibrate. . ...

All prices are subject to change without notice.
The Heath Company reserves the right to discon-
tinue instruments and to change specifications at

Heath IM-11 VTVM with 309-C RF Probe,

Heath HO-10 Monitorscope.

Heath 1G-72 Audio Generator,

Heath IM-12 Distortion Meter,

Heath HN-31 Cantenna,

Panoramic Radio Products, Inc, '"Panalyzer,”
Model SB-12A.

General Radio Co., Signal Generator, Model
1001-A.

Tektronix Oscilloscope, Model 515A.

Esterline Chart Recorder, Model AW.

Boonton RF Voltmeter, Model 91-CA.

VTVM and RF Probe,.

Frequency standard,

Crystal calibrated receiver, covering the 80-
meter band, or an accurate broadcast receiver,

any time without incurring any obligation to
incorporate new features in instruments pre-
viously sold,

INTRODUCTION

NOTE: An Amateur Radio License that provides
General Class privileges is required to operate
this Transceiver on the air,

The Heathkit Model HW-12 Amateur Transceiver
is an 80-meter SSB (single-sideband) trans-
mitter and receiver designed for both mobile
and fixed station use, '

The receiver and transmitter are locked to-
gether with the continuously running VFO to
insure that both sections operate at the same
frequency. The low frequency VFO is tempera-
ture compensated to provide stable operation,

Provisions have been made for PTT (push-to-
talk) operation, A VOX (voice operated trans-
mitter) circuit is designed into the Transceiver,

Other features include ALC (automatic level con-

trol) to prevent the transmitter from overload-

ing, and AVC (automatic volume control) to main-
tain constant receiver output over a wide range

of input signal strength,

An accessory socket is wired into the circuit
for the Heathkit Model HRA-10-1 Crystal Cali-

brator to provide accurate frequency checks at

100 kc intervals, A connection on therear of the

Transceiver for switching an external relay

makes the Transceiver easily useable with
a linear amplifier., Power for the Transceiver
can be obtained from the Heathkit Model HP-13
(12 VDC) or Model HP-23 (120 VAC) Power

Supply. Equivalent power supplies can be used, |
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GENERAL CIRCUIT DESCRIPTION

This br1ef C1rcu1t descmptlon is intended onlyto
familiarize you with the Transceiver, We suggest
that you read this information before proceeding
with assembly, A more detailed circuit de-
scription can be found on Page 57. Youmay want
to study the detailed circuit description as time
‘allows after assembly is completed.,

When reading this circuit description, it maybe
helpful to follow the circuit on the Block Dia-
gram. Inthe Block Diagram, the receiver stages
are located across the top, the transmitter
stages across the bottom, and stages common
to both the receiver and transmltter are located
through the center.

TRANSMITTER OPERATION

There are two ways to actuate the Transceiver
relay to change from receive to transmit oper-

ation; first, by the PTT (push-to-talk) method

where a pushbutton switch in the microphone is
used to close the relay circuit; or second, by the
VOX (voice operated transnutter) method

In VOX operation, the voice sounds which are
transformed into electrical impulses by the mi-
crophone are amplified by microphone amplifier
stage V1A, These signals go to VOX amplifier
V10 and to AF (audiofrequency) cathode follower
V1B. These electrical impulses are amplified
by the VOX amplifier and then by relay ampli-
fier V2B to a level that will operate the relay,

When the relay is switched to the transmit po-
sition, it turns off certain tubes in the re-
ceiver sections and turns on certain tubes in the
transmitter sections, as indicated by the dashed

lines on the Block Diagram. The tubes in both

sections that are not switched by the relay
remain in operatlon for both transm1tt1ng and
receiving,

With the transmitter switched on by either the
PTT or VOX method, the amplified voice voltage
from V1A is sent to AF cathode follower V1B,
which properly matches the low impedance of the
diode type balanced modulator., The balanced

modulator mixes the voice frequencies with a

signal from carrier oscillator stage V11B. The
modulator uses these two signals to develop
two new signals; one is the sum of these two
signals, and the other is th¢ difference between
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these two signals, With the modulator balanced,
the carrier signal is cancelled out and the re-
sulting output of the modulator is a "double
sideband, suppressed carrier" signal at the
carrier frequency (IF). -

The output of the modulator is fed through trans- *

former T1, which is tuned to aid in balancing
the modulator From T1, the signals are ampli-

fied by transmitter IF ampli:fier V2A. From V2A,
the amplified signals go to the crystal filter,

which passes only the lower sideband signal and
rejects the upper sideband signal, The lower
sideband signal from the crystal filter is ampli-
fied by IF amplifier V3, This signal thenpasses
through IF tra.nsformer T2 totransmitter mixer
stage V4, In the mixer, the signal is combined
with a signal from VFO (variable frequency
oscillator) cathode follower stage V14, This
mixing results in a single sideband signal at the
correct transmitter output frequency,

The VFO signal is produced by tunable oscil-
lator stage V13, The VFO signal from V13 goes
to VFO cathode follower V14 for isolation, This
signal is used in the mixer stages of both the
receiver and transmitter, thus locking the trans-
mitter and receiver to the same operating fre-
quency,

The signal from transmitter mixer stage V4
is fed through receiver-transmitter bandpass
coil L2, and then is amplified by RF driver V5,
Output signal from the driver is applied through
bandpass coil L3 to RF power amplifier tubes
V6 and V7, Here the power level is greatly in-
creased and then is fed to the antenna through a
section of the relay,

To obtain maximum transmitter output without
overloading, a portion of the driver output sig-
nal is fed back to preceding stages to adjust
their gain automatically as needed, This is
called ALC (automatic level control).

RECEIVER OPERATION

For receiving, the antenna is connected through
the relay to receive-transmit bandpass coil L3,
From coil L3, the signal is applied to RF am-
plifier stage VBA. From V8A, the signal passes
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through receive-transmit bandpass coil L2 tore-
ceiver mixer stage V8B. In V8B, the incoming
signal is mixed with the VFO sugnal from V14
to produce the IF signal, The IF signal from V8B
passes through the crystalfilter, receive-trans-
mit IF amplifier V3, and then to receiver IF
amplifier V9, The crystal filter passes only the
IF signal and rejects all others,

Amplified signal from V9 is fed through IF
transformer T3 to product detector V11A. In
the product detector,the incoming signal is mixed
with a signal from the carrier oscillator topro-
duce an output signal that contains only the re-
ceived voice frequencies,

The voice frequency signal is amplified by AF
amplifier V12B. A portion of this amplified sig-~
nal is used to obtain a control voltage which is

fed back to some of the preceding stages to main-
tain the volume at a constant level over a wide

range of received signal strength, Thisiscalled

AVC (automatic volume control), Finally, the

voice signal is amplified by AF output amplifier

V12A and is then applied to the speaker output
of the Transceiver,

To keep the speaker output from tripping the
transmitter VOX stages, aportion of the receiver
output signal is fed to an anti-trip circuit to keep
the relay from switching to transmit operation.

POWER SUPPLY

Operating voltages for the Transceiver are ob-

tained from a separate power supply. The volt-
age and current values required are listed in the
Specifications section of the manual,

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
highly stable and dependable performance, We
suggest that you retain the manual in your
files for future reference, both in the use of
the equipment and for its maintenance,

UNPACK THE KIT CAREFULLY AND CHECK

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

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

We suggest that you do the following before work

is started:

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

2. Provide yourself with good quality tools,
Basic tool requirements consist of a screw-
driver with a 1/4'" blade; a small screw-
driver with a 1/8'" blade; long-nose pliers;
wire cutters, preferably separate diagonal
cutters; wire strippers or a penknife for
stripping insulation from wires; a soldering
iron and rosin core solder., A set of nut

drivers and a nut starter, while not neces-
sary, will aid extensively in construction of
the Kkit,

—nr s T ot et TAEE s <t e
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Most kit builders find it helpful to separate the
various parts into convenient categories, Muffin
tins or molded egg cartons make convenient
trays for small parts, Resistors and capac-

itors may be placed with 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,

PARTS LIST

Page T

The numbers in the parentheses in the Parts
List are keyed to the numbers on the Parts
Pictorial to aid in parts identification.

PART PARTS
No, . Per Kit

1/
1-3 4 l/

DESCRIPTION

Resistors
47 Q 1/2 watt
(yellow-violet-black)

100 © 1/2 watt
(brown-black-brown)

1-66 1,/ 150 Q 1/2 watt
(brown-green-brown)
1-45 6./ 2209 1/2 watt

(red-red-brown)

330 Q 1/2 watt
(orange-orange-brown)
1000 © 1/2 watt

1-9 9/
V . (brown-black-red)

1-14 2 / 3300 Q 1/2 watt

- (orange-orange-red)
1-16 6 \/ 4700 Q 1/2 watt

i (yellow-violet-red)
1-19 3 \// 6800  1/2 watt

.~ (blue-gray-red)
1-20 7 ¢ 10 KQ 1/2 watt

(brown-black-orange)

PART PARTS

No,

Per Kit

DESCRIPTION

Resistors (cont'd.)
1-22 5 22 K 1/2 watt

1-25
1-26
1-29
1-35
1-38
1-70

(2) 3B-2
(3)1B-21

1B-22

(red-red-orange)

13 47 KQ 1/2 watt

13
n
13
1
1
1
1
2

/

/
/
/
y
J
y
\/_,

(yellow-violet-orange)
100 KQ 1/2 watt
(brown-black-yellow)
220 KQ 1/2 watt
(red-red-yellow)

1 megohm 1/2 watt
(brown-black-green)
3.3 megohm 1/2 watt
(orange-orange-green)
22 megohm 1/2 watt
(red-red-blue)

33 © 2 watt
(orange-orange-silver-gold)
20 ©Q 2 watt
(red-black-black)
12 K 2 watt
(brown-red-orange)
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PART PARTS

No,

(4) 20-30
(5) 20-96
20-102
20-112
20-131
20-122
20-127
(6) 21-60
21-32
21-49
21-13
21-57
21-35
21-31
21-95
(7) 25-54
(8) 25-135
(9)27-26

27-34
21-20
(10) 26-28
26-35

e NOIOWRIONODOINWFNDNDDNDDN
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Per Kit
Capacitors

ek sk [ND b

Y
o

DESCRIPTION

22 Luf mica

36 puf mica

100 puf mica

310 puf mica

360 puf mica

1000 puf mica

1300 ppuf mica

18 ppuf disc

47 . uf disc

68 uuf disc

500 wuf disc

005 ufd 500 V disc
005 pufd 1,6 KV disc
.02 ufd disc

0.1 ufd disc

10 ufd tubular electrolytlc
20 1.fd electrolytic

.03 ufd Mylar* (polyester

film) _

2 pfd Mylar*:

4 pfdMylar*
100 puf variable
50 uuf variable

Controls-Switches-Relay

(11) 10-130
(12) 10-57
10-58

10-127

(13)10-131
10-67
19-66

(14) 60-2
63-330

69-34

1

~ 200 € miniature control

10 K tab-mount control
100 K& tab-mount control (97)250-.213
- 1 megohm tab-mount
© control
10 K2 control

1 megohm control
500 K2 control with
“pull switch
DPDT slide switch
4.position rotary with
. snap switch

Relay

Coils’-_-Chokes-’- ransformers

(15)40-509
40-510
40-513
40-516

(16) 45-51

(17) 45-58

(18) 45-3 v

(19) 45-4
(20) 45-47

* DuPont Registered Trademark

-

ﬁfﬁ%?mqegﬁi:fﬁi}~

il

Crystal filter coil
Power amplifier coil
Driver plate coil
Driver grid coil

15 uh RF choke

13 uh RF choke

-1 mh RF choke
- 1.1 mh RF choke

2 mh RF choke

PART PARTS

No.,

51-55
52-25

52-63

Per Kit

Coils-Chokes-Transformers (cont'd.)

7 Audio output transformer
VFO coil

2 305 mec IF tra,nsformer

3/

DESCRIPTION

Diode-Crystals~-Tubes-Lamps

(21) 56-M4 5 of Crystal diode (red- green- =
~ violet)
(22)57 27 4 / Silicon diode 5
404-203 Crystal set
consisting of:
(23) 404-191 2.  Filter crystal
404-192 Zj Filter crystal
404-197 1 Jg‘ Oscillator crystal
411-11 5+ 6AUS6 tube
411-91 1V,  6BES6 tube -
411-124 3¢ BEAS tube
411-161 1/, 6EBS tube
411-185 24  6GE5 tube
411-24  1v,  12AT7 tube
411-69 1 uy  12BY7 tube
(24) 412-1 2 / 47 pilot lamp
- (25)412-11 1 Neon lamp
Hardware
(26) 250-49 4y 3-48 x 1/4" screw (in bag)
26/  4-40 x 5/16" screw
(28) 250-170  8+/  #6 sheet metal screw
- (29) 250-56 17/  6-32 x 1/4" screw
(30)250-89 4  6-32 x 3/8" screw
(31) 250-13 6V  6-32x1" screw
(32) 250-16 1y,  8-32x3/16" setscrew
(33) 250-83 8 J #10 x 1/2" sheet metal screw ;|
(34)250-54 2%  10-32 x 5/8" screw ]
(35) 252-1 4V 3-48 nut (in bag)
(36) 252-15 20/  4-40 nut
(37) 252-3 20 & 6-32 nut
(38) 252-39 1y, 1/4" nut
(39) 252-1 5.  Control nut
(40) 252-49 2-/ - 10-32 thumbnut
- (41) 253-1 ZV ~ #6 fiber flat washer
(42) 253-2 2 {/ #6 fiber shoulder washer |
(43) 253-9 6~  #8 flat metal washer i
(44) 253-39 1 \f 1/4'" flat washer
(45) 253-10 4./  Control flat washer
(46) 254-T 4/  #3 lockwasher (in bag)
(47) 254-9 24 -7 #4 lockwasher

BRLLY



PART PARTS DESCRIPTION
No. Per Kit
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PART PARTS DESCRIPTION
No. Per Kit

. Hardware (cont'd Knobs /
. (48) 254-1 27 g} #6 lockwasher 462-106 1 Small knob
- (49) 254-3 2 \/ #10 lockwasher 462-122 5 e/ Pointer knob
" (50) 254-14 1V  1/4" lockwasher 462-189 1 Uf Large knob
(51) 254-5 2+, Control lockwasher
(52) 255-5 44/  #6 x 3/4" spacer
(53) 255-44 2 v/ 10-32 shoulder spacer
(54) 259-1 5 i/ #6 solder lug Metal Parts / '
~ (55) 259-10 4/ ~ Control solder lug 90-265 1 Cabinet
 (56)259-20  45v/ Solder terminal (66)100-M43 1 mJ Dial plate
(57) 26017 1¢7 / Transformer mounting clip 100-M442F9 2
(58) 435-1 1 Octal socket ring - 1 Chassis

134-83 1 ,+ Cable assembly

343-T 1 J Single-conductor shielded
cable '
34'7-3 | Double-conductor sh1e1ded
cable |
344-1 1 »  Hookup wire
346-1 1 y/ Sleeving
Connectors- Socg ets-Plugs
(59) 432-38 1 . Male microphone connector
(60) 432-39 1 Female microphone con-
- nector
(61)434-112 6 v{/ 7-pin tube socket
434-779 6 ' 9-pin tube socket
434-140 2 v/ 12-pin tube socket
(62) 434-105 1 ¥ 8-pin tube socket
(63) 434-4 2 . Octal socket
(64) 434-42 4 v Phono socket
 434-44 2 Vv, Pilot lamp socket
(65) 438-25 4 \/ Phono plug
438-6 1/ Octalplug

Cable Assembly-Shielded Cable-Wire Sleeving (g7) 204-M564 2 U/ Angle bracket
(68) 204-M453 1 y
J

(70) 440-1

100-M455 1 Front panel
Pilot lamp mounting
bracket
204-M576F |
Gimbal bracket

Miscellaneous

(69) 73-1 4 a/ " Rubber grommet

85-69F921P1

1 Circuit board
261-4 4 gjf Small rubber feet
261-9 2 ' , Medium rubber feet
261-21 2 % Large rubber feet
40'7-99 1 Meter _

2 g/ ‘Octal plug cap
489-1 1 / Sandpaper
464 M29F924 /

1 v Plastic dial
490-1 1  Alignment tool

331-6 - Solder
595-631 1 w-fManual

PROPER SOLDERING TECHNIQUES

Only a small percentage of customers find it
necessary to return equipment for factory
service, By far the largest portion of mal-
functions in this equipment are due to poor
or improper soldering,

If terminals are bright and clean and free of wax,
frayed insulation and other foreign substances,
no difficulty will be experienced in soldering.
Correctly soldered connections are essential if
the performance engineered into a kit is to be

fully realized, 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 in a soldering gun is very satisfactory,
A lower wattage iron than this may not heat the
connection enough to flow the solder smoothly,
Keep the iron tip clean by wiping it from time
to time with a cloth,




CHASSIS WIRING AND SOLDERING

1.

CRIMP WIRES HEAT CONNECTION

All wire used is the type with colored in-
sulation (hookup wire). In preparing alength
of hookup wire, 1/4" of insulation shouldbe
removed from each end unless directed
otherwise in the assembly step,

Leads on resistors, capacitors, and similar
components are generally much longer than
need be to make the required connections,
In these cases, the leads should be cut to

proper length before the part is installed,

In general, the leads should be just long
enough to reach their terminating points,

Crimp or bend the wire around the terminal
just enough to hold it in place until it is
soldered, Do not knot or twist the wire

around the lug,

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

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

APPLY SOLDER ALLOW SOLDER

TO FLOW CONNECTION

6. Then place the solder and it will immediately |
flow over the joint; use only enough solder to |
thoroughly wet the junction, It isusuallynot |

4 - " *.'_ L 1
g - X
i .

B .o

L™ ) ' . 3

r

PROPER SOLDER| |

necessary to fill the entire hole in the|

terminal with solder,

7. Remove the solder and then the iron from

the completed joint, 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, In|
some cases, it may be necessary to add aj 4§
little more solder to achieve a smooth, bright{ . ¢

appearance,

ROSIN CORE SOLDER HAS BEEN SUPPLIED
WITH THIS KIT. THIS TYPE OF SOLDER
|MUsST 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 PURCHASE ROSIN CORE (60:40 or 50:50

'''''

TIN-LEAD CONTENT) RADIO TYPE SOLDER.| § 3

-
...

......

T

PR
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CIRCUIT BOARD WIRING AND SOLDERING

Before attempting any work on the circuit
board, read the following instructions carefully
and study the Figures. It is only necessary to
observe the following basic precautions to insure
proper operation of the unit the first time it is
turned on. '

Proper mounting of components on the board is
essential for good performance, A good general
rule to follow is that all components on the
board should be mounted tightly to the board,
unless instructions state otherwise, All leads
should be kept as short as possible to mini-
mize the effects of stray capacity in the wiring,
Proper and improper methods of mounting are
illustrated in the accompanying Figures,

BEND LEAD
: CLOSE TO
BODY

.
¥ 5 & B ¥ B g

PROPER MOUNTING
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SPREAD LEADS OF EACH COMPONENT

TO KEEP THEM FROM FALLING OUT
WHEN THE BOARD 1S TURNED OVER

NOTE: Exercise care not to damage resistors
or capacitors when bending the leads as shown,

Tubular capacitors andresistors will fit proper-
ly if the leads are bent as shown, Disc ca-

‘pacitors will generally fit in place with no lead

preparation other than determining that the
leads are straight, Components with lugs nor-

mally require no preparation unless the lugs

appear to be bent, in which case they can be
straightened with pliers.

Parts should be inserted as instructed, and the
leads bent outward, as illustrated, to lock them
in place., When a group of parts
installed on a circuit board, solder each lead
to the foil pattern and clip off the excess wire,

The actual technique of soldering leads to a

circuit board is quite simple, Position the tip
of the soldering iron so that it firmly contacts
both the circuit board foil and the wire or lug

COOL OFF

| t\ ;::-"ézg:f:ihfifé.:iféiéigfgf;ig-g-g .................
';__-I_-‘ h | | . i

PROPER SOLDER ———
CONNECTION

to be soldered, as shown, The iron should be
held so that solder is not likely to flow to ad-
jacent foil conductors or connections, The solder
should immediately be placed between the iron
and the joint to be soldered, Remove the length
of solder as soon as its end begins to melt and
flow onto the lead and foil, Hold the tip of the
iron in place only until the solder begins to flow
outward over the f011 then remove the iron
quickly,

Avoid overheating the connection, A soldering
pencil or small iron (approximately 25 watts)
is ideal for use in circuit board work, If only
a high wattage iron or soldering gun is avail-
able, precautions must be taken to avoid circuit
board damage due to overheating and excess
solder,

SOLDER ON SOLDER ON LEAD WAS MOVED NO
LEAD ONLY FOIL ONLY BEFORE SOLDER LEAD
HARDENED

IMPROPER SOLDER CONNECTIONS

AND LEAD BRIDGES

has been

The use of excessive amount of solder will
increase the possibility of bridging between foil
conductors or plugging holes which are to be
left open for wires which may be added later
on, If solder is accidentally bridged across
insulating areas between conductors, it can be
cleaned off by heating the connection carefully
and quickly wiping or brushing the solder away
with a soft cloth or clean brush. Holes which
become plugged can be cleared by heating the
area immediately over the hole while gently
pushing the lead of a resistor through the hole
from the opposite side, and withdrawing the
lead before the solder rehardens, Do not force

the lead through; too much pressure before the
solder has time to soften may separate the

foil from the board,
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STEP-BY-STEP PROCEDURE

The following instructions are presented in a SOLDERING INFORMATION
logical step-by-step sequence to enable you to |

T S P T s ke e e == e e e e ———————

complete your kit with the least possible con- The abbreviation ''NS' indicates that a con-
fusion, Be sure to read each step all the way nection should not be soldered yet as other
through before beginning the specified operation, wires will be added, When the last wire is = &
Also read several steps ahead of the actual step installed, the terminal should be soldered and }
being performed, This will familiarize you with the abbreviation ''S'" isusedto indicate this, Note ;

the relationship of the subsequent operations, that a number will appear after each solder |
When the step is completed, check it off in the instruction, This number indicates the number of |
space provided, This is particularly important leads that are supposed to be connected to the

as it may prevent errors or omissions, espe- terminal in point before it is soldered, For |
cially if your work is interrupted. Some kit example, if the instruction reads, "Connect a s
builders have also found it helpful to mark each wire to lug 1 (S-2)," it will be understood that |

wire and part in colored pencil on the Pictorial there will be two wires connected to the terminal |

as it is added, at the time it is soldered. (In cases where a wire |

passes through a terminal or lug and then con- |
nects to another point, it will count astwo wires, |

o one entering and one leaving the terminal,)}
ILLUSTRATIONS

The fold-out diagrams in this manual may be GENERAL |
removed and attached to the wall above your The steps directing the installation of resistors |
working area; but because they are an integral include color codes to help identify the parts, [ 3
part of the instructions, they should be returned Also, if a part is identified by a letter-number
to the manual after the kit is completed,. designation (R1, C1, etc.) on the Schematic, its |

| o _ S designation will appear at the beginning of the .
In general, the illustrations in this manual  ,55emply step which directs its installation, §
correspond to the actual configuration of the 1 .4tey nymber designations for parts mounted }
kit; however, in some instances the illustra- on the circuit boards can be found by checking § 8
tions may be slightly distorted to facilitate 1o Cjrcuit Board X-Ray Views at the rearof § @
clearly showing all of the parts, the manual . _ 3

......
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STEP-BY-STEP ASSEMBLY

CIRCUIT BOARD ASSEMBLY

Because the circuit board is quite large, it has
been divided into small sections to simplify
assembly, This will make it easier to identify
the points on the circuit board that are referred
to throughout the assembly instructions. The
sections of the circuit board are similar tothose
of a road map; the sections are identified by

([/) Referring to Detail 1B, remove pins 5and 6
from one of the 12-pin tube sockets, The pin

numbers are molded onthe top and bottom of
the socket, '

PUSH PIN OUT

©

i
a1~ BEND DOWN

numbers across the top and bottom, and letters

down each side of the circuit board, The

imaginary dividing lines (see Pictorial 1) run

vertically and horizontally between the circuit

board mounting holes,

For instance, to locate connector 7 in section
1B, you would first find section 1B of the circuit
board and then look for connector 7 in this
section, Pictorial 1 shows the circuit board
sections,

NOTE: Before circuit board assembly is started,
we suggest that you read Circuit Board Wiring
and Soldering on Page 11,

Refer to Pictorial 1 for the following steps.

(//) Place the circuit board in front of you and
position it as shown in Pictorial 1.

() Referring to Detail 1A, install 7-pin tube
sockets at locations V3, V4, V9, V10, V13,
and V14, Solder all 7 pins of each socket,

CAUTION: Be careful not to cover unused
holes when soldering,

PLACE PINS INTO APPLY PRESSURE
MOUNTING HOLES, MAKE EVENLY UNTIL ALL PINS

SURE ALL HOOKS ARE SEATED SNAP INTO PLACE.
IN HOLES BEFORE PRESSING.

------
prmay il e

L A n
-".';I:-:. i '-::.
LA Il B ‘. r

Tha : ! !l‘i.' l'l':i
ML L L . 3 ALl
o - i"i' ¥ """""'r.
lillh. ala" o mrfgas
Rl VL e R St
-I-'."l ad :"’i‘l" . weiege
“"l"l-".t--.'q.'."
[l

Detail 1A

(V In a like manner, install 9-pin tube sockets
- at locations V1, V2, V5, V8, V11, and V12,
Solder all 9 pins of each socket,

g
’ ~J-DNpe
o

-\ BEND UP

Detail 1B

&
( ¥) Referring to Detail 1C, install the prepared
socket at location V6, Align the keyway of the

socket with the arrow printed on the circuit
board, Solder all 10 pins.

KEYWAY

Detail 1C

(1)) In a similar manner, remove pins 8 and 9

from the other 12-pin tube socket.
S

(1) Install this socket at location V7. Solder all

10 pins, |



8 (1! ) Referring to Detail 1D, install the 8-pin NOTE: The circuit board can be supported on
" tube socket at the Calibrator location, Align the chassis when installing and soldering com- |
‘the keyway of the socket with the arrow ponents. This will keep the boardlevel and make
printed on the circuit board and solder all it easier to perform the following steps, Solder- -
8 pins, - . ing to the circuit board foil will be easier if you
KEYWAY solder and clip off excess leads after every .
' six or eight components are installed, All re- |

sistors are 1/2 watt unless specified otherwise,
Resistors will be called out by resistance value
and color code only in the circuit board wiring .
steps. | |

NOTE: Use hookup wire for all jumper wires,
Strip 1/2" insulation from each end of the wires,

Perform the steps on Pictdrial 2.

B oy R T o meme e e e . N

—

TR TR NRUIEE (L N VUL YW T L gy u¥ LW L e aer o TS T
WA e i B il St M o T L W .
- H - . . Pty T
-

[ L . nrere L L LTI

Detail 2A

Tty Vel ity e ap i a.-.-'_-'-__.'a_.r...'w-.-'-_ —wa 1 i e e b s

Sl

CONTINUE

) (J .02 ufd disc capacitor,

(,}) .005 pfd disc capacitor, NOTE:| |
| Do not use the ,005 pfd 1.6 KV| |
capacitors until they are called

for specifically. I

3300 © (orange-orange-red). |

(; § 310 puf mica capacitor, Use
sleeving,

(v),1000  (brown-black-red).

(;) 310 ppf mica capacitor,
(|) 15 _ph (#45-51) choke, See De- - all connections ]
- (‘j Check to see that all cohnections

= | - $e7 v - ; are soldered,and cut off excess
W 4700 © (yellow-violet-red). g EtsE i g leads.

) .1 ufd disc capacitor,

(y) 220 Q (red-red-brown).

FINISH

PERFORM THE STEPS
PICTORIAL 2 ON PICTORIAL 3.




START
I(J\ZZO Q (red- red-'brown).

T

CONTINUE

d 005 ufd disc capacitor.,

:

AR AR R R

S N S S SR S S

——— -

, 18 puf disc capacitor, ]

(‘v.. .03 ufd Mylar capacitor.

@) .1 pfd disc capacitor, - Detail 3A
. — - i - » -_-?

(ﬁ‘) 1 megohm (brown-black-green). -

¢ 'a 4700 @ (yellow-violet-red). ]

=

| KQ (red-red-yéllow). l

----------

= m -
lllllllllllllllllllllllllllllllll
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llllllllllllllllllllllllllllllllllllllllllllllllllllll
+ d

llllllllllllllll

........

ol ' | | ¥ llow-vi let-or;.r; e).
22 megohm (red-red-blue). NN N |( .47 KQ (yellow-v ot ge) l

-----------------------------
-----------------------------------

LI LI B B R I R R

---------------
-----------------------

4 ey M ER ] ] -
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.....................
........................

s ] BN o L2000 Lo LN S0 . i t r ]
12 KQ 2 watt (brown-red-or- | Fa\NaNg it ol W % e A5 A uid disc capacito

--------------------------------
1111111111

-------------
''''''''''''

llllllllllllllllllllllll
iiiiiiiiiiiiiiiiiiiiiiiiiiiiii

A ange). See Detail 3A. Use sleev- (FEN NI oma?. N R 00 i/ AR PR

----------------
------------------------------------------
----------------------------------

ing | SN ) A AR '.*.:::::::::::::::::::::: - -1 = ‘ -02 u'fd disc capac itor .

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

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
llllllllllllllllllllllllllllll

llllllllllllllllllllllllllll

LEL B BB BN L R R R RIS . I
------------------------------------
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

llllllllllllllllllllllllllllllllllllllll
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111111111111

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

W1 KO (vellow-violet-orange). N (ASIN - ML {0l 500 put dhse capacitor, |
005 ufd di.;',c clap;acit;ar, .( v 1-‘7/ 8" jquer. | |

—{"V& 1:00 KS; (brown-black-yellow). ::::;5_ -(ui.oz p,fq_ disc capacitc;-f. . |
ﬁ\ow ufd disc capacitor. ] : 005 pid disc capacitor. |
hNOTE: The bal;déd end of crystal Gk . _(?2_'.? uwid rdisc capacitor, |
diqles must be positioned as showri. & I(VS *Crystz;i diod.e . - . .
“ryee dode. : o Nd oo (red-red-brown).
3\”0 0 tred-red-brown 1WA A TEs——14 1000 @ ©rown-black.rea).
ﬁ(tL% 1 uf mica capacitor. _ i ‘ , &ﬁf 5.60-'uuf o capa.;itor.
em— e - .
ﬁb Crystal diode. — l :,uf micaﬂcapacitar. ' l
64\1000 Q (brown-black-red). — - -

P "

: Check to see that all connections
VY are soldered,and cut off excessl

(JL .02 pfd disc capacitor.,

leads.

(¥) Crystal diode,

FINISH

PERFORM THE STEPS
ON PICTORIAL 4,

LT

4 ufd Mylar capacitor,

PICTORIAL 3
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RN e

100 puf mica capacitor, Con-

nect only one lead (S-1).

360 ppuf mica capacitor, Con-

d = 1 FEF1F
LI B L L B

02 ufd disc capacitor,

(

005 pfd disc capacitor,

Sniiialy

apacitor,

_(M 02 ufd disc ¢
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47 K (yellow-violet-orange).

(

) 005 ufd disc capacitor,

100 K (brown-black-yellow).

( -
(f

(y) 100 Q (broWn-black-b'rown).

1 megohm (brown-black-green).

-

(

[

) .02 ufd disc capacitor,

W

iy

red)

let-

-vio

1 megohm (brown-black-green).

4700 @ (yellow

220 KQ (red-red-yellow). Use

sleeving,

v

02 pufd disc Qapacitor.

-1 megohm (brown-black-green).

BOARD SECTIONS 2A, B and C

NOW PERFORM THE STEPS

ON PICTORIAL 5

PICTORIAL 4
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( 10 KQ (brow_ﬁ_-blacﬁ-orange).

Page 17
CONTINUE
(14 .02 ufd disc capacitor,

y /1000 @ (brown-black-red).

(;j 02 ufd _c_lisc?apacitor-.
( J 22 KQ (red-red-;;ange).' |
T 47 KR (yellow-violet-orange). |

(Y¥ .1 pfd disc capacitor, o

005 uid disc capacitor,

. 100 KQ (brown-black-yellow).

—lll_-

02 uid d-;;c capacitor,

/), 2" jumper, Use sleeving.

(y/ 1000 @ -;Ewn-black-_r;d).

220 K2 (re_d-red-yellow).. -
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