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Dear Customer:

The Heathkit electronic product you have purchased is one of the best performing electronic products in the

world,

Here’s how we aim to keep it that way:

Your Heathkit Warranty

During your first 90 days of ownership, any parts which we find are defective, either in materials or
workmanship, will be replaced or repaired free of charge. And we’ll pay shipping charges to get those parts to
vou — anywhere in the world.
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If we determine a defective part has caused your Heathkit electronic product to need other repair, through no
£ - . i
§

tronic Center, or through any of

corvics it fraa — at tha
% nter, ¥ o Y

fauit of yours, we will service it fres — at the
our authorized overseas distributors.

This protection is exclusively yours as the original purchaser. Naturally, it doesn’t cover damage by use of
acid-core solder, incorrect assembly, misuse, fire, flood or acts of God. But, it does insure the performance of
vour Heathkit electronic product anywhere in the world — for most any other reason.

After-Warranty Service

What happens after warranty? We won’t let you down. If your Heathkit electronic product needs repairs or you
need a part, just write or call the factory, your nearest retail Heathkit Electronic Center, or any Heath
authorized overseas distributor. We maintain an inventory of repiacement parts for each Heathkit modei at most
locations — even for many modeis that no Jonger appear in our current product line-up. Repair service and
technical consultation are available through all locations.

P is nearby.

Sincerely,

HEATH COMPANY
Benton Harbor, Michigan 49022
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The Heathkit Model SB-220 Lincar Amplifier is e
completely ssif-contained, tabie top, grounded grid, iincar
amplifier. It is designed to operate at the maximum amateur
power limit on SSB, CW, and RTTY. lts styling matches the

Heath SB series of amateur equipment.

The Amplifier is designed to be used with exciters which

deliver 100 watts or more output. It can be used with less

driving power, but will give a lower output.

A broad-band, tuned input circuit for each band feeds the
two Eimac 3-500Z triode tubes connected in grounded grid
configuration. The tubes are biased beyond cut-off in the
receive mode, and zener-regulated bias controls the idling

current in the transmit mode. The tubes are cooled by a fan.

An ALC circuit develops negative voltage to be fed b

the exciter

overdriven.

HOGN - LY T
to reduce its gain when the Amplifier is

The antenna change-over relay is normally actuated by
exciter relay coniacis to piace the Ampiifier in the transmit
mode.

HEATHIKIT®

The Amplifier can be operated from either 120 VAC or 240
VAC 50/60 Hz lines and can be easily changed from one to
the other. Operation from a 240 volt line is recommended.
Each side of the fine cord is equipped with a circuit breaker

to protect against overloads.

An important feature of this Amplifier is that it can be
tiined up et the one kilowati iimit and can then be switched
to operate on SSB at two kilowatts P.E.P. input. As the

switching changes both the voltage and current o the finai
tubes, the impedance remains the same and no additional

adjustment of tuned clrcuits Is required.

The tubes are “instant heating’” types, and transmission may
be started as soon as the Amplifier is switched on (after
tune-up),

Here is a full legal-timit Amplifier that can take its place on
your operating table and give you years of trouble-free
pleasure. This Amplifier has a commandina voice,

Read the "“Kit Builders Guide” for complete information on
unpacking, parts identification, toois, wiring, soldering, and
step-by-step assembly procedures.

W
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This Parts List contains ali of the parts used in the assembiy
of the kit. Some parts are packaged in envelopes with the
part number of the contents printed on the outside. Except
for the initial parts check, retain these parts in their
enveiopes untii they are caiied for in the assembiy steps.

KEY PART PARTS DESCRIPTION
No. No. Per Kit
RESISTORS
1/2 Watt
1 19 1 1000 2 (brown-black-red)
1-44 2 2200  (red-red-red)
1-18 1 5600 2 (green-blue-red)
1-22 1 22 k2 (red-red-orange)
1-23 1 27 kQ (red-violet-orange)
1-24 1 33 k2 (orange-orange-orange)
1-26 1 47 k2 {yellow-violet-orange)
1.26 1 100 k2 (brown-black-yellow)
Other Resistors
2 181 1 68 k2 1 watt (blue-gray-orange)
1-38-1 3 4.7 M2 1 watt (yellow-violet-
green)
3-1-2 1 .82 Q wire-wound 2 watt (gray-
red-silver) (same size as 1 watt), 5%
3 3265 1 1 Q2 wire-wound, 5 watt, 1%
3-22:5 1 3600 Q2 wire-wound, 5 watt, 1%
4 5.2-7 8 30 k2 film, 7 watt

HDATHIXIT?
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Check each part against the foilowing list. The key numbers
correspond to the numbers on the Parts Pictorial (fold-out

To order a replacement part,

Form’’ furnished with this kit. |f a Parts Order Form is not

inside the rear cover

refer to the "Parts Order

available, refer t0 ' ﬂnnlacernnnO Parts’’

of the Manual. For pricing information, refer to the separate
"Hna'h P"" Dnm I ier "’

CLAS AR e 1 )

KEY PART PARTS DESCRIPTION
No. No. Per Kit
CAPACITORS
Molded Mica
5 20-3 6 200 pF (red-black-brown)
6 20-123 1 500 pF (.0006 uF)
Mica
7 2099 2 22 pF
20-124 2 115 pF
20-103 1 160 pF
20-105 1 180 pF
20-120 1 220 pF
20-116 2 400 pF
20-113 2 470 pF
20-107 2 680 pF
Disc
8 2179 1 .001 uF 8 kV
9 21-140 2 .001 uF 500 voit
21-70 3 01 uF 1.4 kV
21-31 12 .02 uF 500 voit



KEY PART PARTS DESCRIPTION KEY PART PARTS DESCRIPTION
No. No. Per Kit L‘J_g_ No. Per Kit
Other Capacitors INSULATORS-GROMMETS-TERMINAL STRIPS-
10 21.28 1 10 pF (10 MMF or 10 uuF) CONNECTORS
tubular ceramic 38 712 1 Ceramic feedthrough insulator
11 21-166 2 .001 uF (1000 MMFD) {disassembled in bag)
6 kV, ceramic 39 734 1 5/16"' grommet
12 25-19 1 20 uF (MFD) electrolytic 73-3 4 1/2" grommet
13 25-224 8 200 uF (MFD) electrolytic 73-2 1 3/4" grommet
14 26-145 1 840 pF variable 40 75-123 1 Line cord strain relief
15 26-131 1 250 pF variable 75-124 1 6 x 4-1/2" fish paper
insulator
41 75-125 8 Capacitor mounting insulator
42 255-39 1 6-32 x 1-1/4"' tapped
CONTROLS-SWITCHES phenolic spacer
43 25542 3 6-32 x 3/4” tapped phenolic
16 10-12 1 100 kS2 control spacer
17 6114 1 DPST rocker switch 44 43114 1 2-lug terminal strip
18 61-15 1 DPDT rocker switch 45 431-10 3 3-lug terminal strip
19 6347 1 3-position rotary switch 46 43142 1 5-lug terminal strip
20 63-561 1 5-position rotary switch 47 43120 1 6-lug terminal strip
21 63-5662 1 Rotary switch wafer 48 431-13 1 4-screw terminal strip
22 65-28 2 Circuit breaker 49 432-137 6 Connector tab
23 69-55 1 TPOT 110 VOC relay 50 43442 2 Phono socket
51 43493 2 5-lug ceramic tube socket
52 4366 2 Coaxial jack
53 4389 2 Coaxial plug
COILS-CHOKES-TRANSFORMERS 54 438-12 1 Coaxial plug insert
24 2015661 B00platecol WIRE-CABLE-SLEEVING
£O TITIUw & lul IJ sneter u-pu-. COH
40-965 1 20-meter input coil 8940 1 Line cord
40.068 1 40-meter input coil 134-36 2 Phono cable assembly
40-1012 1 80-meter input coil 340-1 1 Small bare wire
26 40-968 1 15/10plata col 32 1 Comiatcante, RGSBAI
.. - i , E
27 4553 2 f’,?f,'t: ook 3438 1 Coaxial cable, RG-8/U
oo s RN 344-2 1 Small black stranded wire
29 958 1 85uH AF choke 3447 1 Large black stranded wire
PSS . ey 34413 1 Blue hookup wire
k
2 27 1 Highvotem wensforme [ ik oo
544238 1 Filament and bias transformer 34451 3 Brown hookup wire
34452 1 Red hookup wire
DIODES-TUBES 344-53 1 Orange hookup wire
34454 1 Yellow hookup wire
33 56-24 1 1N458 silicon diode (yellow- 34455 1 Green hookup wire
green-gray) 344-56 1 Blue hookup wire
34 56-26 1 1N191 germanium diode 345-1 1 Large metal braid
{brown-white-brown) 346-2 i Smaii metai braid
35 56-82 1 1N3996A zener diode, 5.1V, 3464 1 Black sleeving
10 watt, w/mounting hardware 346-7 2 Ciear sieeving {iarge)
38 57-27 15 Silicon diode 346-29 1 Clear sleeving (small)
37 411-245 2 3-500Z tube 556 354-5 6 Cabie tie
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KEY PART  PARTS DESCRIPTION

No. No Per Kit

HARDWARE

#6 Hardware
56 250-138 g 6-32 % 3/18’ screw
57 250-56 3 6-32 x 1/4* binder head screw
58 250-418 1 6-32x 1/4” fiat head screw
59 250-8 29 #8 x 3/8” sheet metal screw
60 250-32 1 8-32 x 3/8" fiat head screw
61 250-89 1 6-32 x 3/8” binder head screw
62 250-218 6-32 x 3/8" phiilips head screw

250-206 1 6-32x 11/18" screw
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#8 Hardware
75 250-43
768 250-137
77 252-4
78 254-2
79 25566

80 259-2

#10 Hardware

81 250-331
82 2525
83 252-163
84 254-3
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#6 fiber flat washer

HO EBees chrniildas varnchasr
U 1T NRUUIUGT WwaNiee

#6 fiat metal washer

48 lankiasha
v Iw'\"ﬂﬂll‘l

7/16° spacer

8-32 x 3/4” taoped meta!
OIE R Iiv @Pi -4

spacer

B8-32 x 7/8" tan: pu'l enacar

?

#6 solder lug

8-32 x 1/4” setscrew
8-32 x 3/8" screw
8-32 nut

#8 lockwasher

8-32 x 1-3/8” spacer
#8 solder lug

10-32 x 1* screw
10-32 nut

10-32 wing nut
#10 lockwasher

Cable clamp
4.40 x §/18" screw

4-40 nut

Drnmtond neot
WASILE WS VUL

Speednut

Canevnd flat wachar

WASTILE W TIGL SV SR IWY

1/2" fiat washer

b J7 LUK - PV Sewpwy pion
oIve IGL WEMNISY

Control lockwasher
#5 lockwasher
#10 double lug

dham __ 0 d__
# 10 soider ug

KEY PART PARTS DESCRIPTION
No. No. Per Kit

Other Hardware (cont’d.)

37 258-115 1 Brass spring 5/8"" x 3-1/2 *
98 259-10 1 Control solder lug
9% 2565-24 1 Long solder iug
100 260-12 2 Plate connector
101 456-16 1 Shaft coupler
METAL PARTS
102 90-464 1 Cabinet
i03 200-1251 1 Chassis
104 100-1022 1 Capacitor bank bracket
105 203-643 ] Front panei
106 203-644 1 Rear panel
107 203-646 i Left side panei
108 203-845 1 Right side panel
105 204-1041 2 Angie bracket
110 204-2102 1 Plate coil bracket
Ti1 205-723 i Top rear piate cover
112 205-724 1 Perforated top cover
113 205874 ) Perforated fan cover
114 206493 1 RF shield
115 206457 1 Coil mounting shield
MISCELLANEOUS
85-344-1 1 Printed circuit board
116 2585-59 2 Black tapered spacer
117 2619 4 Rubber foot
2688-208 1 Fan hlade
118 352-13 1 Silicone grease
119 407-148 1 Plate amperes meter
407-146 1 Multi-meter
420-801 1 Fan motor
120 453-135 1 Phenolic shaft
121 482-191 2 Small knob
122 462-210 3 Large knob
390147 1 Danger high voltage label
123 391-64 1 Nameplate
291.34 1 Riue and white tabel
124 432-199 1 Wire nut
490-8 1 Nut starter
597-260 1 Parts Order Form
597-308 1 Kit Builders Guide
1 Manual (See front cover

for nart number )
tor part number.)

Solder
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Before siarting to assembie this kit, read the “'Kit Buiiders
Guide” for complete information on wiring, soldering, and
step-by-step assembiy procedures.

The illustrations in this section of the Manual are called

Pictoriale and Dataile Dictoriale chow tha ovarall anaration

TULLI IMTY @I WO 1 L LW IWTY R IWYY Wl UVGI @I Dol @Lii

for a group of assembly steps; Details are used in addition to

the Pictoriale to illustrate a single step, When vyou are

SR e R0 T mel & Sawprs v

directed to refer to a certain Pictonal “for the following
steps,’’ continue using that Pictorial until vou are referred to

another Pictorial for another group of steps.

As the drawings in the Manual may be slightly distorted to
show all the parts clearly, look at the Chassis Photos (Pages

MEBATHXIT?®

88 through 88) from time to time to see the actuai positions
of wires and components.

Lockwashers and nuts will be used with most screws when

M intina carte - am s b PP W S

TIGUTIuITY Par o3, unless ﬁ‘lu ¢wlll.!ly Swops e otherwise.

Consequently, the applicable steps will call out only the size

and tuna of hardwara ead Ear avamala abenan ] lon
SIS LYMU VT e UTTeI T UIOU. T U BARaiipie, l.uu oy UM

6-32 x 1/4"” hardware’ means to use 6-32 x 1/4*’ screws, one
or more #8 lockwadhere and 8.22 nute. Refar ts tha NDataile

TR TTE W I w) Wi W W VIWLS. TTGTGT LU IO WTLans

for the proper installation of hardware. Be sure to position

aach nart ac chown in the Pictorials, Follow the inetructione

fwre prear 8 Sw wrrwvves TSI TaTe. Iy

carefully, and read the entire step before performing the
nn-nhnn

Py Ty

When a sten diracte vou to “‘connect’’ an insulated wire, first

= ST S Y= L]

prepare its ends by removing 1/4” of insulation.

(4]
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CIRCUIT BOARD

Solder a part or group of parts only when directed. Use 1/2
watt resistors unless directed otherwise in a step. Each
resistor will be called out by the resistance value (in 2, k{2,
or MQ) and color code. Capacitors will be called out by the
capacitance value and type.

An

) 4

~

U"b

FOR GOOD SOLDERED
CONNECTIONS, YOU MUST

KEEP THE SOLDERING
IRON TiP CLEAN..
WIPE IT OFTEN WITH A

DAMP SPONGE OR CLOTH.

NOTE: DIODES MAY BE SUPPLIED
IN ANYOF THE FOLLOWING SHAPES.
THE CATHODE END OF THE DIODE

1C MADWED WITU A DAMN AN

1) IMARRNLU WwilinA VANV UR
BANDS. ALWAYSPOSITION THIS

END AS SHOWN IN THE PICTORIAL,

On the circuit hoard. he manllu careful not to cover

St LUETE, VT SSpee

unused holes with solder or bridge solder across foils during
assembly. Perform the steps in Pictorial 1-1,

2 sies

i
C
m

%M//

zZ 7/ Z/ D7

BAND OR BANDS D6
D5
( ) Position the circuit board as D4
shown and install diodes(#57-27) D3
at D7, D5, D3, D1, D9, D11, and D2
D13, Make sure all seven cath- D1
ode banded ends are to the D8
right,
ol e D9
( ) Solder all leads to the foil and D10
cut off the excess lead iengths, D11
e e — ————— ——————— |
( ) Install diodes (#57-27) at DS, D12
D4, D2, D8, D10, D12, and D14 | D ] 3 ——
with their cathode ends to the D14

left,

Solder all leads to the foil and

cut off the excess lead lengths,

CAREFULLY INSPECT ALL

DIODES IN THE PRECEDING
STEPS TO BE SURE THEY ARE
POSITIONED AS SHOWN IN
THE PICTORIAL AND ON THE

CIRCUIT ROARD

Al Vil Do,

A
~

_—
~

() 4.7 MQ 1 watt (yellow-violet-

green)

een),

() 4.7 MQ 1 watt (yellow-violet-

I green),

( ) 5600 Q2 (green-blue-red),

L
2 1 watt (yellow-violet-

red-silver-

() .82 Q 2 watt (gray-

() 1895 watt,
—

( ) Solder all leads to the foil and cut ofi’
the excess lead lengths. Procecd to
**Circuit Board Prewiring.”
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PICTORIAL 2-1
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From the component side of the circuit board, insert one
NOTE: To prepare lengths of hookup wire, as in the end of each of the following wires into the designated hole
Ml ia e m b ~iis Al saiiea om tha imdicatad lanath and Chaldar aach wira an tha fail cida
FUIIUW"lg ey, Lul UIB WIIG 10 tne INGICaEd STy aing GAIILIUT TUWIE VYT W Wi LG IV DI
remove 1/4” of insulation from each end. If the wire is
stramdod saice sho oo siohtls and anaby a emall amount of { ) Connect a §-1/4" length of red hookup wire to hole A

stranded, twist the ends tightly and apply 2

solder to hold the strands together. Unless otherwise stated,

maan tha emall eolid-conductor wire

L N T HII
Win MICANT UG STian sUHG LUnewLis

et
1 IUUNUP Wwile

supplied in various colors.

{ ) Prepare the foliowing iengths of hookup wire:

A =k
*+ Tou

SN

17-1/2" small black stranded wire
7-1/2" orange

6-1/2" yellow

9-1/2"" heavy blue (thick insulation)

2-3/4" heavy blue (thick insulation)

in the circuit board (S-1).

_—
p—

Connect a 3-3/4" length of black hookup wire to hole
R on the circuit board (S-1).
( ) Connect a 6-1/2” length of black hookup wire to hole
C on the circuit board (S-1).

{ ) Connect a 17-1/2” length of black stranded wire to
hole E on the circuit board (S-1).

( ) Connect a 7-1/2” length of orange hookup wire to
hala G An tha nirpu!! bnva'- Q. 1)

hole G on the circ d (S-1).

P
p—

Connect a 8-1/2" length of yellow hooku
hole F on the circuit board (S-1).

]
P
N
(1]
-
[+]

( ) Connect a 9-1/2” length of heavy blue hookup wire to
hole H on the circuit board (S-1),

{ ) Connect a 2-3/4" length of heavy blue hookup wire to

hole J on the circuit board (S-1).

( ) Trim all excess lead lengths from the foil side of the
circuit board.

7-1/2" ORG=——"

/o- H2 YELTT—
-

a2 -3/4" HEAVY =)
8LY \[& N

QQ-IIZQLGEAVY-——/BJ

="

g
g £

3
/_[_I/NOI INSTALLED

5-1/4" RED———=

A
8
\&%;-3/4" B LK==

\"&l——__,f_:b-ln" BLK=———=

3" 4n 5|" 6|u
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( ) Carefully inspect the foil side of the circuit board; all
lettered holes except D and K should be soldered.
Make sure there are no solder bridges between foils.
Also note that one diode is not installed.

This compietes the prewiring of the circuit board. Set it
aside until called for later. Proceed with the “Input Coil
Assembiy’ section.

Refer to Detail 2-1A for the next two steps.

NOTE: A plastic nut starier has been provided with this kit.

Use it to hold and start nuts on screws. See Page 3 of the

“Kit Builders Guide” for more information.

{ ) install thres #6 solder lugs on the coil mounting shield
(#206-457) at CL with 8-32 x 3/8” hardware. Position
thn lhine ae shaiin i MNacall 2. 10
g luva @O NIVVWII 11 WOLon &~ 1W

( ) instail a #8 solder lug at DF with a 6-32 x 1/4"' screw

and a 6-32 nut. Form the solder lug as shown.

0\
DO
O

Detail 2-1B

{

LOCATING
sLor

Marmc "

LUG

r'“mnmr—T?\//

v
LuG1 }
LUG2

Detaii 2-1C

Detail 2-1B shows the coil mounting locations for the
following steps. Note that the locating lug of each coil must
be positioned in the iocating siot, and that each coii must be
pushed into its mounting hole until the mounting ears snap

out to hoid the coii in piace as shown in Detaii 2-iC.

) Install the 20-meter coil (#40-965) at CU. See Detail
2-1C,
Install a 10/15-meter coil (#40-964) at CX.

Instatl a 10/15-meter coil (#40-964) at CY.

) Install the 80-meter coil (#40-1012) at CS.

) Install the 40-meter coil (#40-966) at CT.
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Detail 2-1D

Refer to Detail 2-1D for the following steps.

NOTE: When you wire capacitors to the five coils in the
following steps, position the body of each capacitor against
its coil. However, be sure the capacitor ieads do not touch
the wire of the coil.

Note the positions of lugs 1 and 2 of each coil as shown in
Detail 2-1C, on Page 13.

{ ) Connect a 220 pF mica capacitor from lug 1 of coil

CU (NS) to ground lug CL-1 (NS). Position the
capacitor close to the coil as shown.

{ ) Connect a 180 pF mica capacitor from lug 2 of coil

CU (NS) to ground lug CL-2 (NS).

{ ) Connect a 400 pF mica capacitor from lug 2 of coil

apatito

CT (NS) to ground lug CL-3 (NS).

{ ) Connect a 1156 pF mica capacitor from lug 1 of coil

CY (NS) to ground lug CL-2 (NS).

Awmias HEOSEPS H i
nerer O the inset Orgwing on Detsil 2-10 and twi

together the leads of two 22 pF mica capacitors as

P Py A
MW, l“

counted as two leads in a solder step.

. [ PPN Y o - neda  .asi
. Each twisted pair of leads will be

{ ) Connect one pair of leads to lug 2 of coil CY (NS) and

the other pair of leads to ground lug CL-3 (NS).

PO20S 10 GTOUNRC 128 V=2

| —

&

Detail 2-1E
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SWITCH
1#63-561)

OTCH

CKWASHER

\omRoL FLAT WASHER
1

NN
CONTROL NUT

Detail 2-1F

Refer to Detail 2-1E for the following steps.

{

)

Connect a 150 pF mica capacitor from lug 1 of coil

NV (NC) on cvmuind rnt 2 INCY o ok
WA Vg WO @gOunio luu CL-¢ (rvoj. roSition the

capacitor as shown.

'*D

Connect a 115 pF mica capacitor from lug 2 of coil
CX (NS) to ground lug CL-2 (S-4)

v W0 oo et YV

Twist the leads of a 470 oF and a 680 pF mica
capacitor together as in a previous step. Connect one
pair of leads to lug 1 of coil CS (NS) and the other
pair of leads to ground lug CL-1 (NS). Position the

capacitors as shown.

Twist the leads of a 400 pF and a 680 pF mica
capacitor together. Connect one peir of leads to lug 2
of coil CS (NS) and the other pair of leads to ground
lug CL-1 (S-5).

()

Connect a 470 pF mica capacitor from iug 1 of coil
CT (NS) to ground lug CL-3 (S-4). Position the

capacitor as shown.

Turn the shaft of the 5-position rotary switch
(#63-561) fully ciockwise as viewed from the shaft
end.

Rafer ta Datail 2-1F and mount the 5-paosition rotary

(e g P a1 S 2027

switch on the coil mounting shield at CZ. Use a
contral nut, a control lockwasher, and a control flat
washer. Be sure the two switch spacers and the
switch shaft are aligned vertically and that the notch
in the rotor is positioned as shown. Tighten the

hardware only finger tight.
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/ﬁ \|POSITION 11

ol RSN

rele

4

= \ )
2 A" Y )
@ ROTARY SWITCH
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Detail 2-1G
{ ) Reflerto Detail 2-1G and remove the two nuts from the

—
~—

()

)

]
b
screws passing

cambonin s aiaibmbe sason B {1 MO EONY Dy abalo the o ama
rolary Switlii waigi (7 0u-90<). nolaii uie spal

SCrews.

]
o

Insert the bared screw ends into holes CN and CR of the

~nil madinting shiald with huin 19 nasitinnad ae choawn
v MOCUNUNG SNIST Wil UG & PpCSIuGnSt &S SNOWU.

Secure the switch with two #6 lockwashers and with the

hun nute nravinuely ramaoavad
WO NUIS PreviCus:sy removed.

Position the rotating portion of the switch wafer as shown
s0 the notch points between switch lugs 11 12. The
phenolic shaft (#453-135) may be used to tumn the switch
rotor.

Check to be sure that switch CZ is still turned fully
clockwige (viewad from the shaft end),

TSIV e (Ve vy o W ST ST

......

Starttwo 8-32 x 3/16" screws into the tapped holes of the
shaft coupler (#456-16). Then slide half the length of the
shaft coupler onto the shaft of switch CZ and tighten one

screw. The screws should be at the one o'clock position
(viewed from the shaft end).

CAUTION: Be careful when you tighten the setscrew in the
following step. Use an angle screwdriver if one is available.

()

—_
~

Slide the phenolic shaft (#453-135) through the switch
wafer on the rear of the coil mounting shield, through hole
CP in the shield, and into the shaft coupler. Tighten the
remaining setscrew in the shaft coupler onto the phenolic
shaft.

Ldomlod bbnm £ mmnidiomem wada rasitabe dabmms [ab PN
vy u1e O"puUSIHIVEL Tulaly SWIlLH UTionil (al w&)
stationary and turn the shaft coupler fully coun-

bavalaalscasioa
ISITVIULAWIOG.

COtL MOUNTING
SHIELD

.|

< | %uc
ON5T , ¥ SHAFT
SHAFT 19«8
CouPLER\i @ ,\‘,KT\H‘H SWITCH
T

DETEN M)’\ -.'\“—/wucr(
~ \\I
\ VS WMZ; 6"

P . Po Y §
-~ 1. SCREW
| @® I
|\ SHAFT END
Detail 2-1H

Aot bhoan aboma
IGR1 NTE6 SI8PsS
Ninta tha matal ratar ~Af awvitabh walfar NAD Tiiom sb o
IYULD O f11oial T1vwwl Ui swulil waror wr. iuin uie
tCZs
i
L}

Check the metal rotor of switch wafer CP again. If the

metal rotor extands nast lun 8 archina ran Ancir ha_
al or extends past lug 8, ar g can occur be

tween the rotor and lug 5.

Tumn the switch shaft through each of its five positions

and chack tha metal rotor to make sure it makas contact

o= T

with each lug in tum.

TIMNOU LU G

=2
LUG 6 ROTOR EVEN
WITH THE EDGE

OF LUG 6

Detail 2-1J
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PICTORIAL 2-2 \:

Refer to Pictorial 2-2 for the following steps,

{ ) Prepare the following lengths of black hookup wire,

The wires are listed in the order in which they will be

2-1/4”
31/2"
3-1/2”
1-3/4"

2n

NOTE: Switch CZ has lugs only on the front of the wafer at
positions 1 and 7. All other positions on this wafer have lugs
on the front and on the reer of the wafer. Be sure to connect
the wire to both lugs when there are double lugs.

When 2 wire naseoe thrnunh a connection and then aoes to
passes W tThen goes (0

another point, it will count as two wires in the solder

instructions, one nnfnﬂnn and one Inamnn the connection.

S r W LI T SUNINITSRIY

Thus, when a wire passes through one switch lug and then

anoe nn to the other cwitch lua at the same notition it will
goes on to the other switlch ug at the same position, 1t will

count as three wires (S-3) in the solder instructions.

Connect the prepared hookup wires from the coils to wafer

1 Af sitah ND ae $nllaare.
T U JWItLI T Wi a3 TUVIUVWD.

Connect to

Wire Connect From Wafer 1 of
Length Lug 1 of Switch C2Z

() 21/8” Coil CU (S-2) Lug 4 (S-3)
() 3172” Coil CT (S-2) Lug 5 (S-3)
() 31727 Coil CS (S-3) Lug 6 (S-3)
( ) 1-3/4” Coil CX (S-2) Lug 3 (S-3)
() 27 Coil CY (S-2) Lug 2 (S-3)



Refer to Pictorial 2-3 for the following steps.

of switch CZ as follows:

N

Connect the prepared hookup wire from the coiis to wafer i

Prepare the following lengths of black hookup wire. Connect to
Wires are listed in the order in which they will be used. Wire Connect From Wafer 1 of
L Length Lug 2 of Switch C2
2-1/2 —_ —
» () 272" Coil CY (S-3) Lug 8 (S-3)
2
. () 2 Coil CX ($-2) Lug 9 (S-3)
&1/ &
0.1/27 () 272" Coil CU (S-2) Lug 10 (S-3)
L lj&
0.1/2" () 217" Coil CT (5-2) Lug 11 (S3)
2-i/z
() 21a/2 Coil CS (S-3) Lug 12 (S-3)
Ya VQ 1./4 O 4'n on 3’9 4" 5" 8
L. l I | i | L | L l i l 1 l
|
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— X%
e ———
PART A
I—_Tq
TAKING CARE NOT TO CUT THE OUTER SHIELD OF PART B
VERY THIN WIRES. REMOVE THE OUTER INSULATION. g 4
& /- — ; 11-1/2 SOLDER -
D ) " SHIELD 374"
/ / Voo fo X - L0 fo1 3707
C TN - N2\ SOLBER ﬂ’/ﬂ- LT B tieg
SEE DIMENSIONS ( SHIELD BRAID —{ 3/4" l— 1/4
BELOW s (SOLDER! INSULATION
PUSH BACK THE SHIELD. THEN MAKE AN OPENING IN
THE SHIELD AND BEND OVER AS SHOWN PICK QUT
THE INNER LEAD.
Erar o
|r’-\nr \—I
r 13 o
—of 1-1/8" po— !

REMOVE THE INNER INSULATION AND STRETCH QUT
THE SHIELD APPLY A SMALL AMOUNT OF SOLDER TO

THE END OF THE SHIELD AND THE INNER LEAD.USE
ONLY ENOUGH HEAT FOR THE SOLDER TO FLOW.

v

A NN

[

e —ed o INSULATIO heae] 3/0" o
1a"—d § ] '

SOLDER” :§ E

SHIELD BRAID
{SOLDER)

PICTORIAL 24

NOTE: When vou prepare coaxial cables in the following
steps, refer to Part A of Pictorial 2-4 for the method of
removing the inside of the cable from the shield braid. Be
careful not to melt the inner insulation.

a4 & amos s s s maaa s

Prepare an 11-1/2° iength of RG-58A/U coaxiai cabie
as shown in Pictorial 2-4, Part B. Twist the center
conductor wires together and appiy a smaii amount of

{

3/;1/2%0 1" o
Inlnl;' i l 1 l

1

solder to each end to hold the small strands together.
In a like manner, twist and solder the end of the shield
braid.

{ } Refer to Pictorial 2-4, Part C, and prepare a 13" iength
of RG-58A/U coaxial cable as shown,
3 " 4 (2] 5 " 6 (3]
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%

Refer to Pictorial 2-5 and connect the 1-1/4" end of
the center conductor of the 13’ coaxial cable to lug 7
of wafer 1 of switch CZ (NS). Connect the shield braid
to solder lug DF (NS).

Cut each lead of a 500 volt (smaller) .001 uF disc
capacitor to a length of 3/4"’. Connect one lead of this

capacitor to lug 7 of wafer 1 of switch CZ (S-2). The
other lead will be connected later.

(

This completes the

)

ra LJ:E%; ")

GTE (\%

/é——-@f?xv://:é
e /y

Connect the 2 end of the center conductor of the
11-1/2” coaxial cable to lug 1 of wafer 1 of switch CZ
(S-1). Connect the braid to solder lug DF (S-2).
NOTE: The other ends of the coaxial cables will be
connected later.

Turn the switch shaft to its stop in each direction and
make sure that no wires interfere with the coupiing.

“Input Coil Assembiy.”

Set the input coil assembly aside until it is calied for iater.
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NOTE: To avoid scratching the front panel and meter faces
during the following steps, place a soft cloth on your work
table.

Refer to Pictorial 3-1 for the following steps.

( ) Refer to Detail 3-1A and install the Heathkit
nameplate in the two holes marked ED. Use the two

speednuts.

I

r~;,“‘\‘|ii"tf\iiﬁ)\
- s

o
\s

INSIDE OF
FRONT PANEL

Detail 3-1A

)

CONTROL
NUT
~ N CONTROL

‘@(,WFLAT WASHER

s CONTROL
OCKWASHER

iz
I INSIDE OF U@p

FRONT PANEL

Detail 3-1B

Refer to Detail 3-18 and install the 3-position rotary
switch (#63-47) at EU. Use a control lockwasher, a
control flat washer, and a control nut. Position the
switch lugs as shown in the Pictorial.

Refer to Detail 3-1C and install the 100 kS2 sensitivity
control (#10-12) at ET. Use a control solder lug, a
control flat washer, and a control nut. Form the
control solder lug as shown. Then align the control
solder lug with lug 1 of the control.

ANSET

G,

- S
:  CONTROL
SOLDER LUG

CONTROL

NUT
CONTROL
LAT WASHER

~,

(kT

Ll
INSIDE OF %

FRONT PANEL

Detail 3-1C
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TinsioE ot
|FRONT PANEL

STRIP

3oLtel TERMIMAL

Detail 3-1D

NOTE: Before mounting the terminal strip in the following
step, scrape away any paint around hole EB which would
prevent the lockwasher and terminal strip foot from making
good contact with the panel.

{

v

—

)

—

Refer to Detail 3-1D and install the plate meter

(#407-145) at EA. Use th2 hardware supplied with the
meter. Install a 3-lug terminal strip at EB. Note the

ey o

lockwashers used. CAUTION: Do not overtighten the

meter hardware as the meter case can be damaged.

Refer to Detail 3-1E and install the muiti-meter

(#407-146) at EC. Use the hardware supplied with the
meter,

Remove and discard the wire jumpers between the

meter terminals on each meter.

__==

INS|
FRONT PANEL |
\——

: METER
LOCKWASHIR

‘/ CTISIE an

DE OF

METER LOCKWASHER
METER NUT

Detail 3-1E
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Refer to Pictorial 3-2 for the following steps.

Connect a .02 uF disc capacitor between lugs 1 (NS)
and 2 (NS) of meter EC.

()

Connect a .02 uF disc capacitor between lugs 1 (NS)
and 2 (NS) of meter EA.

Cut the leads of two .02 uF disc capacitors to a length
of 1/2". These capacitors wilt be used in the next two
steps.

Y%1,% O 2"

. R 1
| T . 1 1 1

r—-

)

3"

L

instaii a .02 uF disc capacitor between iugs i {NS) and
2 (NS) of terminal strip EB.

Install a .02 uF disc capacitor between lugs 2 (S-2) and

Labal £/

3 (NS) of terminal strip EB.

Cut the black pilot lamp lead from meter EC to 3-1/2"
and the white lead to 4",

Connect the black pilot lamp lead coming from meter
EC to lug 1 of terminal strip EB (NS).

Connect the white pilot tamp lead coming from meter
EC to lug 3 of terminal strip EB (NS).

Cut the black pilot lamp lead coming from meter EA

tn ' and tha whita laad ¢~ A??
WS anGnewnite eaG o & .

Connect the black pilot lamp lead coming from meter
EA to lug 1 of terminal strip EB (NS).

Connect the white piiot iamp iead coming from meter
EA to lug 3 of terminal strip EB (NS).

Connect a 3-1/2” length of green wire from lug 2 of
rotary switch EU (S-1) to lug 2 of control ET (S-1).

4]' 5|" 6"

L 1 1 1 | 1
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( ) Prepare the following lengths of hookup wire:

3-1/2" black 18" brown
3-1/2" red 18"’ brown
30" green

Refer to Pictorial 3-3 for the following steps.

{ )} Remove an additional 1/2 of insulation from one end
of the 3-1/2* black wire. Pass this end through lug 1
of control ET (S-2) and wrap it around the control
solder lug (S-1). Connect the other end of this black
wire to lug 2 of meter EC (S-2).

()

()

Connect a 3-1/2” length of red wire from lug 1
(marked + on the case) of meter EC (S-2) to lug 4 of
rotary switch EU (S-1).

Connect an 18" length of brown wire to lug 3 of
terminal strip EB (S-4),

Connect an 18" length of brown wire to lug 1 of
terminal strip EB (S-4).

Connect a 30" length of green wire to lug 3 of control
ET (S-1).

Gather the green wire and the two brown wires and
twist them together approximately one turn per inch.

Set the front panel assembly aside until it is required in later

steps.
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CHASSIS
~
INSIDE OF 55 @
CHASS IS g SPST ROCKER )
~ SWITCH #61-14

i
§ - / 4-40x5/16"
P
N
?) 3% L i COAXIAL
@'& ) —~— 5 JACK
£
& ®/\@¥—05 LOCKWASHER
o Detail 4-1A
CHASSIS PARTS MOUNTING
Refer to Pictoriai 4-1 (foid-out from Page 27} for the

following steps.
{ ) Install 1/2" rubber grommetsat Y, T, AK, and AL.

{ ) Install a 3/4" rubber grommet at AH.

{ ) Refer to Detail 4-1A and mount a coaxial jack at A on
the rear apron of the chassis. Use 4-40 x 5/16"
hardware and #5 lockwashers.

{ ) In the same manner, mount another coaxial jack at L
on the rear apron.
{ ) Refer to Detail 4-1B and mount a phono socket at U

[ . TP P iy

on IﬂB rear apron UW D'O‘ X l/" IIWUWHTU rosivon
the ground lug toward the coaxial jack.

6-32x1/4"

SCREW £

T tocmvasuznﬂ/
o vt g 0 ()

/ INSIDE OF
CHASSIS BOTTOM

s

{

)

E[ /6-32 NUT

.~ #6 LOCKWASHER

. | outsioe
6-32x3/8" | o7
FLAT HEAD L -

SCREW
Detail 4-1C

Similarly, mount another phono socket at X.

NOTE: in the following steps,the switch mounting holes are
off center and fit in one position only,

{

(

)

)

Refer to Detail 4-1C and mount the DPST rocker
switch (#61-14) at Z on the front apron of the chassis.
Use 6-32 x 3/8" flat head screws with lockwashers and
nuts. Note the position of the lugs in the Pictorial.

Similarly, mount a DPDT rocker switch (#61-15) at
AN on the chassis front apron.

NOTE: Discard any loose metal clips you find in the tube

socket boxes.

{
1

-

-

w—

]
Y

~—

4-10 and mount a 5-iug ceramic tube
|th a 2-lug terminal strip at AG. Use 6-32
hardware and fiber flat washers. Be sure t0
Iy posvtlon the socket and to place a

e sk . H ._.‘ —y | 2. a

rZE?

-03
'!D’
§
a
(o2}
@
g 2
S
o
-*
o
3§L
[}
=3
o
3
-
S
o

Q-mnlnrlu mount two #

]
these Iugs as shown in the Pictorial.

Similarly, mount one #6 solder lug at E.
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@.—.0-32 NUT
CID-—

#6 LOCKWASHER

CHASSIS
BOTTOM

Detail 4-1D

@-—Hz NUT

O

M,’Bh 46 SOLDER LUG
D

|

|
ﬁL/é-sz x 1/4" SCREW
')

Detail 4-1E

3 LUG
TERMINAL STRIP

CHASSIS
BOTTOM

|
!
‘E——'J b2 1A SOl

Detail 4-1F

Refer to Detail 4-1F and mount a 3-lug terminal strip
at P. Use 6-32 x 1/4’" hardware.

Refer to Detail 4-1G and mount a long solder lug at R.
Use 6-32 x 1/4" hardware.

@o—é-)l NUT

NV

@D~ 6 LOCKWASHER

CHASSIS I
BOTTOM

LONG SOLDER LUG

Detail 4-1G
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( )} Install a5/16’' rubber grommet at F.

Refer to Detail 4-1H for the following steps.

( ) Position the relay (#69-55) with its lugs to the right as
shown. Unsoider and discard the biack insuiated wire
between lug 7 and its movable arm.

NOTE: When you solder the small metal braid in the
foilowing steps, use the minimum amount of heat necessary
to secure a good connection.

IMPORTANT: Disregard a

any
reiays; refer 1o the steps and the iilusirations
lug numbers.

( ) Replace the wire discarded in the previous step with a
3-1/4” tength of small metal braid that is folded in the
middle and pushed through a 1’ length of black
sleeving. Solder one end of the braid wires to relay lug
7 and the other end to its movable arm.

{ ) Unsolder and discard the black insulated wire between
lug 8 and its arm.

Ranlara tha wsir
nepiace tne wi

5- 1/4" length of small metal braid that is folded in

—
~

e discarded in tha nravious cte
S QIisCar §

sleevmg Solder one end of the brald to Iug 8 and

other end to ite movable arm_

WYET &1

( ) Refer to Detail 4-1) and mount the relay through

[cHassis
[ 8oTTOM

CHASSIS E> feFiBeR
50T IOM SHOULDER

@#6 FIBER SHOULDER
WASHER

Detail 4-1J e,

Inspect the relay to make sure that neither piece of
metal braid can possibly touch the metal frame of the
relay.

Refer to Detail 4-1K and mount the 4-screw terminal
strip at AE. Use two 6-32 x 3/8" flat_head screws. two
1/2” flat washers, two 6-32 x 3/4’° tapped metal
spacers, and two 6-32 x 1/4’’ binder head screws.

% 6-32x1/4" SCREW
|

4-SCREW
TERMINAL STRIP

-32 x 3/4" TAPPED
METAL SPACERS

1/2" FLAT WASHER

6-32x3/8"
FLAT HEAD SCREW

e~

W

grommet F. Use a 6-32 x 11/16" screw and two #6 REAR OF ‘ ¢
fiber shoulder washers. Do not overtighten this screw. CHASSTS I
The rubber grommet is used to provide resiliency. |
{ Detail 4-1K
R
./4.‘/ 1//4 G 1" o P Y] 4" 5" 6"
l ol PR ! 1 1 1 l I 1 l 1 l 1 l
|



Page 27

PICTORIAL 42

ALC WIRING

Rafer to Pictorial 4-2 for the followina steos.

" TEEES.

( ) Refer to Detail 4-2A and mount a 6-lug terminal strip
on the top of the chassis at holes BE and BF with 8-32
x 1/4’° hardware. Use a #86 solder lug at BF only.

Refer to Part A of the Pictorial for the next five steps. Note
the positions of the components.

( ) Connect a 47 kS (yellow-violet-orange) resistor from
lug 2 (NS} to lug 4 (NS) of terminal strip BE.

{ ) Connect a 2200 2 (red-red-red) resistor from lug 1
{NS) to lug 3 (NS) of terminal strip BE.

( ) Connect a .02 uF disc capacitor from lug 4 of terminal
strip BE (NS) to solder lug BF (NS).

{ ) Connect a 500 volt (smaller) .001 uF disc capacitor
from lug 5 of terminal strip BE (NS) to solder lug BF
(NS).

\

14

Connect 8 .02,;F disc %

strip BE (NS) to solder lug BF (S-3).

<@
|

o
Vi
N
o m
™
k3

3

itor from Iue 8 of tarminal

Refer to Part B of the Pictorial for the next eight steps.

{

-

-

-

)

-

Prepare a 10 length of orange hookup wire and a 17"

lan~tih af vallae hankiin wira

TP W JOIIWW IrwwNUR YIS We

Connsct ons end of ths oran

terminal strip BE (NS).

Connect one end of the yellow wire to lug 2 of

acantmal el BE IC 21

aomoﬂnl'hololnthodmsi:.

Connect 8 2200 2 (red-red-red) resistor from lug 3

{NS) to lug B {S-2) of termina! strip BE,

Connect a 27 k2 (red-violet-orangs) resistor from lug

3 (NS) to lug 6 (S-3) of terminal strip BE.

Connect the cathode lead of a silicon diode (#56-24,

yeliow-green-gray) to lug 3 (NS), and the anode lead

to lug 4 (S-3) of terminal strip BE.

Connect a 10 pF (may be marked 10 uuF) tubular
ceramic capacitor from iug 3 {S-5) to iug 1 {NS) of
terminal strip BE.
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[RF sHiELD)
° S —— ™
°
° ° °
6-32x3/8
T/o
—
\"
16 Locxmsutkl
@D—6-32 NUT qL
‘./Z‘CAILE CLAMP \I ©
3'6 LOCKWASHER
E—l ==y | 3-tuc rerminat
U;&[ﬂj" STRIP
~§6 LOCKWASHER
6-32 NUT
Detaii 4-3A
TOP-CHASSIS ASSEMBLY { ) Refer to Detsii 438 asnd mount the brass spring
(#268-116) at CD and CE on the RF shield. Use 8-32

Refer to Pictoriai 4-3 for the foliowing steps. x 3/8" fiat head hardwere with a #06 soider iug at CE.

-~

#6 LOCKWASHER

632NT

Refer to Oetaii 4-3A and mount the RF

(#206-493) on the top of the chassis. At BG, BH, BJ,

- AN mnmsoca Ae 0 1iem 2 R0 »
ML U, UST G e »

shis!

o

end BK, use 8-32 x 3/8” screws.

3/8" binder hood screw with a 3-lug terminal strip, a
cable clamp, two #6 lockwashers, and 8 832 nut,

BRASS
SPRING™]

6-32x3/8"
FLAT HEAD
SCREW

INSIOE OF
RF SHIELD

#6 SOLDER LUG

N
o |,
;. 4

‘®’~

Detail 4-38

When the hardware is tightened, the end of the brass
strip wiii contact the upper iip of the RF shieid.

Refer to Detaii 4-3C and cut one iead of a8 500 pF
mica capacitor (may be marked “.0005") to a length
of 3/6°. Connect this iead to the soider iug at CE
{S-1). The other leed will be connected later.
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Detail 4-3C
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Detait 4-3D

Refer to Detail 4-3D and mount a .001 uF ceramic
capacitor (#21-166) at CM on the inside of the RF
shield (this capacitor may be marked 1000 MMFD).
Use a 6-32 x 1/4” flat_head screw with a #8
lockwasher between the capacito capacitor and the RF shield.

Install a #6 solder lug on the other terminal of the

capacitor with a 8-32 x 3/18" screw. Position the
solder lug as shown.

Refer to Detail 4-3E and install the zener diode at CW

TISTEE AL ARNS = S TICRAVE Sivw Lt

on the outside of the RF shield with the mounting

stud and nut on the came side of the chield as the brass

spring, as shown in the Pictorial. Coat both sides of

each mica washer with silicone grease before you

install it. Make sure the nylon bushing is centered in

the hole and that the soider 'ug mmts toward the

chassis. Tighten the nut firmly, but do not

overt ;nhtnn
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PICTORIAL 4-3

) Bend the end of the solder lug up away from the

chassis at an angle of approximately 45 degraes.

) mm two 3” lenathe of small black strandad wirs.

Connect one end of one wire to the solder lug at CW
(S-1). Connect one end of the other 3"

wire to the

solder terminal on the zener diode (S-1). The other
ends of these wires will he connactad latar
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Detail 4-3E
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Detail 4-4A

Refer to Plctonal 4-4 for the following steps. For clarity,

IIUIU I: NIUW"-

~ alaa bl
nlbl'y down onto the chassis.

Pull the two coaxial cables through the grommet as

you 'owe' the assembly.

From the bottom of the chassis, instaii a #6 sheet
metal screw and a #6 solder lug at CH in the coil
mounting shieid.

—
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From the bottom of the chassis, install a #6 sheet
metal screw at CJ in the coil mounting shield.

-
~—

Make sure none of the parts on terminal strip BE
contact any part on switch CZ,

Install a #6 sheet metal screw and a #6 solder lug at
CF. Note the position of the solder lug.

Instal! a #6 x 3/8" sheet metal screw at CG.

Refer to Detail 4-4A and connect the free lead of the
.001 disc capacitor from lug 7 of the switch wafer to
lug 1 of terminal strip BE (S-3).
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Detail 4-5A

Refer to Pictorial 4-5 (fold-out from Page 28) for the
following steps.
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[at-1

efer to Detail 4-6A and connect the free end of the
500 pF mica capacitor at CE to lug 12 of rotary

switch CZ wafer 2 (S-3). Be sure the capacitor lead is
soldered to both lugs.

T
v

Refer to Detail 4-58 for the next two steps.

) Install two 7/8" tapped spacers on the 80/20 plate coil
(#40-1666). Use 6-32 x 1/4" binder head screws.

Mount the plate coil assembly at CB and CC on the
inside of the RF shield. Be sure to position the coil so
the taps are on the side toward the brass spring, and so
the winding with the larger number of turns is toward
CC. Use 1/2” flat washers and 6-32 x 3/8" flat head

screws.
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