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INTRODUCTION

Your Deluxe Antenna Tuner Model SA-2060A has
all of the features of the popular Heathkit Model
SA-2040 Antenna Tuner combined with most all the
features of the Heathkit Model HM-2140 Dual Watt-
meter. In addition, it includes the 160-Meter and
WARC (30-, 17-, and 12-meter) amateur bands.

The Tuner is designed to operate on the 160 through
10-Meter amateur bands, and will effectively tune
and match balanced or unbalanced feed lines, and
single-wire and ladder lines at the full legal power
limit of your station. With its continuously-variable
inductor, you are assured precise antenna-matching
all the way from 1.8 to 30 MHz, including the MARS
frequencies, and all the newly-allocated bands. A
convenient front panel counter enables you to quickly
set the inductor to previously calibrated frequencies.

The silver-plated straps and roller contact assembly
minimize RF loss at high frequencies. The large feed-
through insulators withstand high-voltage RF.

The dual wattmeter feature enables you to read both
forward and reflected average power, in two ranges,
up to the full legal limit of your station.

The wattmeter section of your Deluxe Antenna
Tuner installs directly into your transmission line
to measure the power on all frequencies between
1.8 and 30 MHz. It measures 200/2000 watts in the
forward direction and up to 50/500 watts reflected.
Dual meters indicate the forward and reflected
power separately with +5% accuracy for precise
measurements. A factory aligned and calibrated sen-
sor head insures this accuracy. SWR indications on
the reflected meter provide direct readings from 1:1
to 3:1.

With a single switch you may select a dummy load,
or any of three permanently-connected antennas, in-
cluding a long-wire antenna. You no longer need
to connect and disconnect feed lines to load your
transmitter into the dummy load.

With its factory-calibrated components, easy-to-read
dual watt-meters, and with all its controls on the
front panel, your new Deluxe Antenna Tuner will
soon become an integral, indispensible component
of your system.
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ASSEMBLY NOTES

TOOLS

You will need these tools to assemble vyour kit.

LONG-NOSE . PHILLIPS
r o ko VER
PLIERS STRIPPERS SCREWDRIVE
1/8" &1/4"-BLADE

Sl DIAGONAL SCREWDRIVERS

CUTTERS

PENCLL
SOLDERING IRON
25 70 40 WATTS!

o DESOLDERING
i BRAID™

*T0 REMOVE SOLDER FROM CIRCUIT CONNECTION

ASSEMBLY

1. Follow the instructions carefully. Read the en- 3. Most kits use a separate "“Illustration Booklet”
tire step before you perform each operation. that contains illustrations (Pictorials, Details,

etc.) that are too large for the Assembly Manual.

2.  Theillustrations in the Manual are called Picto- Keep the “Illustration Booklet"” with the As-
rials and Details. Pictorials show the overall op- sembly Manual. The illustrations in it are ar-
eration for a group of assembly steps; Details ranged in Pictorial number sequence.
generally illustrate a single step. When you are
directed to refer to a certain Pictorial “for the 4.  Position all parts as shown in the Pictorials.
following steps,” continue using that Pictorial
until you are referred to another Pictorial for 5. Solder a part or a group of parts only when you

l--- L L T e T

5

another group of steps. are instructed to do so.
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6. Each circuit part in an electronic kit has its own
component number (R2, C4, etc.). Use these
numbers when you want to identify the same
part in the various sections of the Manual. These
numbers, which are especially useful if a part
has to be replaced, appear:

— In the Parts List,

— At the beginning of each step where a com-
ponent is installed,

— In some illustrations,

— In the Schematic,

— In the section at the rear of the Manual.
7.  When you are instructed to cut something to a

particular length, use the scales (rulers) pro-
vided at the bottom of the Manual pages.

SAFETY WARNING: Avoid eye injury when you cut
off excessive lead lengths. Hold the leads so they
cannot fly toward your eyes.
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SOLDERING

Soldering is one of the most important operations you
will perform while assembling your kit. A good sol-
der connection will form an electrical connection be-
tween two parts, such as a component lead and a
circuit board foil. A bad solder connection could pre-
vent an otherwise well-assembled kit from operating
properly.

It is easy to make a good solder connection if you
follow a few simple rules;

1. Use the right type of soldering iron. A 25 to
40-watt pencil soldering iron witha 1/8" or 3/16"
chisel or pyramid tip works best.

2. Keep the soldering iron tip clean. Wipe it often
on a wet sponge or cloth; then apply solder to
the tip to give the entire tip a wet look. This
process is called tinning, and it will protect the
tip and enable you to make good connections.
When solder tends to “ball” or does not stick to
thetip, thetip needs tobe cleaned and retinned.

NOTE: Always use rosin core, radio-type solder
(60:40 or 50:50 tin-lead content) for all of the solder-
ing in this kit. This is the type we have supplied with
the parts. The Warranty will be void and we will not
service any kit in which acid core solder or paste has
been used.
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RESISTORS

Resistors are identified in Parts Lists and steps by
their resistance value in ) (ohms), kQ (kilohms), or
MQ (megohms). They are usually identified by a
color code of four or five color bands, where each
color represents a number. See the “Resistor Color
Code” chart. These colors are given in the steps in
their proper order (except for the last band, which
indicates a resistor's “tolerance”; see the “Resistor
Tolerance Chart™). You do not need to memorize the
color codes,

BANDS: 123

5-BAND RESISTORS
(=1%)

4-BAND RESISTORS

+10%
(g

Occasionally, a “precision” or “power” resistor may
have the value stamped on it. The letter R, K, or
M may also be used at times to signify a decimal
point,asin: 2R2 =220

2K2 = 2.2k}, or 2200 1

2M2 = 2.2 M}

Precision resistors may also be marked as shown in
the following examples. The values of the multi-
pliers are shown in the “Multiplier Chart,” and the
tolerance values are shown in the “Resistor Toler-
ance” chart.

Resistor Multiplier

Value /—/ Tolerance
I

EXAMPLES: 1009C = 100 0.1 = 10 {2, +0.25%
1001D = 100 x 10=1000 €1, +0.5%

CAPACITORS

Capacitors will be called out by their capacitance
value in wF (microfarads) or pF (picofarads) and
type: ceramic, Mylar®, electrolytic, etc. Some
capacitors may have their value printed in the fol-
lowing manner:

First and second digits of
capacitor's value: 15

—,
Multiplier: Multiply the 151K
first & second digits by
the proper value from the
“Multiplier Chart.” "

To find the tolerance of
the capacitor, look up
this letter in the capacitor Tolerance chart.

Heathkit

RESISTOR COLOR CODE CHART

Band 1 Band 2 Band 3 Multiplier
(if used)

Color st Digit | 2nd Digit | 3rd Digit
Black 0 0 0 1
Brown 1 1 1 10
Red 2 2 2 100
Orange 3 3 3 1,000
Yellow 4 4 4 10,000
Green 5 5 5 100,000
Blue 6 6 6 1,000,000
Violet 7 7 i 10,000,000
Gray 8 8 8 100,000,000
White 9 9 9 —
Silver e — —_— .01
Gold — —_ —_— |

RESISTOR TOLERANCE CHART

COLOR OR LETTER
+10% SILVER
+ 5% GOLD J
+ 2% RED G
* 1% BROWN F
+0.5% GREEN D
+0.25% BLUE C
+0.1% VIOLET B
+0.05% GRAY
MULTIPLIER CHART
FOR THE MULTIPLY FOR THE MULTIPLY
NUMBER: BY: NUMBER: BY:
0 1 4 10,000
1 10 5 100,000
2 100 8 0.01
3 1000 9 0.1
CAPACITOR TOLERANCE CHART
10 pF OR OVER
LETEER GLESg 10 pF
B +0.1 pF
C +0.25 pF
D +0.5pF
F +1.0pF +1%
G +20pF ~2%
H += 3%
J + 5%
K +10%
M = 20%

EXAMPLES: 151K = 15 x 10 = 150 pF
759 = 75 x 0.1 = 7.5pF

NOTE: The letter “R" may be used at times to signify a decimal
point, asin: 2R2 = 2.2 (pF or uF).
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PARTS LIST

Unpack the kit and check each part against the follow- To order a replacement part: Always include the
ing list. Any part that is packed in an individual PART NUMBER. Use the Parts Order Form furnished

envelope with the part number on it should be placed with the kit. If one is not available, see “‘Replacement
back in the envelope after you identify it until all the Parts” inside the rear cover of the Manual. Your War-
parts are accounted for. ranty is located inside the front cover.

The key numbers correspond to the numbers on the
“Parts Pictorial” in the separate “Illustration Book-
let” beginning on Page 1.

KEY HEATH QTY. DESCRIPTION KEY HEATH QTY. DESCRIPTION

No. Part No. No. Part No.

HARDWARE #8 Hardware

NOTE: Hardware packets are marked to show the size of the C1  250-585 16 8-32 x 1/2" screw

hardware they contain (HDW #4 or HDW #6, etc.). You may €2 250-329 17 8-32 x 5/8” screw

have to open more than one packet to locate all of the C3  252-4 1 8-32nut

hardware of one size (#6, for example). C4  252-180 1 8-32wing nut
C5 253-9 10 #8 flat steel washer
C7 254-2 8 #8lockwasher

A1 250-352 ‘;“‘2 2-56 x 11/16" screw ; i 34 £ £ Hasskaig

A2  250-156 2 4-40 x 1/8" setscrewm

A3 250-213 =2 4-40 x 5/16" screw #10 Hardware

A4  252-51 2 256 nut V7

A5 254-26 2 #2 lockwasher — D1 252-163 3 10-32 wing nut

A8 2954.9 2 #4 lockwasher ~ D2 252-199 26 10-32 brass nut

A7 259-9 1 #4 solder lug ~ D3 253-19 6  #10 flat steel washer
D4 253-716 16  #10 flat fiber washer
D5 254-3 3 #10 lockwasher

#6 Hardware D6 259-26 3 #10 solder lug

B1  250-1282 2 6-32 x 1/8" setscrew

B2  250-230 14 632 x 3/16" setscrew Other Hardware

B3 250-1280 18 6-32 x 3/8" black

screw E1 250-1235 2 1/4-32 x 1/4" setscrew
B4 250-1423 6 6-32 x 3/8" flat head screw E2 252-39 2  1/4-32 nut
B5 250-475 4 #6 x 3/8" hex head, E3 252-701 11 Control nut
sheet metal screw E4 253-10 5 Control flat washer

B6 250-1264 2 6-32 x 3/8" hex head screw E5 253-36 1  Brass spring washer

B7 250-1331 4 B-32 x 5/8" screw E6 253-749 6 Small cork washer

B8 250-134 1 6-32 x 3/4" brass screw E7 253-750 6 Large cork washer

B9 250-79 2  B-32 x 1-1/4" screw E8  254-5 5 Control lockwasher

B10 250-1290 1 6-32 x 2"brass screw E9  258-704 2 Dished spring

B11 252-3 22  §-32 nut E10 258-705 2 Forked spring

B12 253-127 2  #6 flat steel washer E11 258-734 2 Contactor spring

B13 253-714 28 +#6 brass washer E12 259-10 1 Control solder lug

Bi4 254-1 24 #6 lockwasher E13 455-13 3 Short shaft bushing
E14 455-26 2 Long shaft bushing
E15 455-642 1 Shaftcollar

lo Y% % ¥ ‘; (INCHES) 2 3 4 5 6 T
‘f’l"’f'l’f‘]’f".I,I.|.1L1.IA4L|.|.IL1L|,|.l.l.l.i.l;l.l.l.l, .
O e B B R R WA WA s
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T
KEY HEATH OTY DESCRIFTION CARCLAT KEY HEATH OTY DESCHIPTHOM HRCUIT
Noo  Pard Ne Comp, o No Par No Comp. Ma
SPACERS Electronic Parts (Cont'd.)
F1 #5543 2 R spmoine H 1014 1 ES50kI poirol R3
- | 42030 1 Raliet rductor L1
F2 £25-59 4  Taporod space
F1  DRET1D 50 Lirge 17/64° spacer 5 B4-Rad 1 Pushbufion switch ageembly  SW1, SW2,
FU el ¥ R sheow J&  100-1838 1 Sensor assombly”
F!l {55'!9' TII' E-"Im" 1-|rllﬁ'l4 mﬂm’ r m-lr_m 1 mm&r (TS
ER PRES-TFP 4 Bl 318" spacer KT A07-758 1 REF matsd M
F?  265-T2H B B2 = B4 spooer
SHAFTS-COUPLERS MISCELLANEOUS
=1 HE-RIE 4 1030 « BT/ twaaded K1 71-2 4 Small peremo Bedinrough
Dgas o Inmustor (dsrssambion)
G2 2EA-7047 1 Tetwon mod S 3 Largecesamic isegthraugh
33 dR3-7EE 1 334" meded sxtemran irsulaior [fisagsemidad)
shall K3 7343 1 3 grommed
o4 LAT-27T 2 240 fibeglass Ta-147 1 ol lipes
el shah 431 i Glass-caoth tape i rolli
5 AE3TTR 4 TR hna skt Kid 20651741 2 Bnduchorend plae
A 453-374 1 1212 Nber shal K 2618 4 FAoundiool
57 dES-T 4 Shall coupl KE  DEE-04 @ Caramicinsulador plate
i A4 1 Siepped ooupler 11 exira)
KT Jib-EE 2 Slged ball
KB 268-1048 1 Aol soolse
METAL PARTS Wi BEE13E 1 Gwiich deisnt
s J44-t147 11 Takan™ mgulabsd wire
4 muma 1 R v
- shEsgiE .
i 14 |
HI 2042207 6  Capasiormounting beackat Bk By e gt
HE 42608 A Medsr Bracka KTl 431-62 1 Terminal st
HE  2odmin 1 Countar teasks LA 1 WWindaw
M AS-1ETR 2 Capactarirent plate Kt3 451-61 2 hylon pear
Hi 51680 2  Capacior eal plels K14 421100 2 Small Enob
HE 205l 50 Sislor pise EI1S  4B2-1155 3 Larga knob
M anS-ndd 52 FAolor pleie K16 46548 1 Counner
HALL 2051727 1 Sharfing har K17 47518 2 Torodal coes
H11 206408 1 Spial shelg WiR A0 1 Hutstanter
Hid  207-8 3 Cabieclamp K16 490-14 1 Largi allen wrench
1l 23057 b At meeap K20 450-23 1 Small slen wrsnch
a4 Fr3-5E A A-1872 wrp H21  A@n.iEd 1 Oipen snd wrmnch
Hi5 29260 1 & ghap SHoldar
HIE - T12B4 1 3B s
PRINTED MATERIAL
ELECTRONIC PARTS (TR ST 1 *Dangee abe
5] Fo0-2542 1 Frort panel @bal
JI o BNEEZ-2 1 VES RO (Brocblugrieeed). B2 4 V  Blus ana whie abel
\ it 0 1 Paris Onder Farm
| dwait preciston resistor - ; e it
41 Bampghig 1 AD2E0 (yel-plctedrad), A1 m’ ;"-'hflw.ﬂﬂ‘!“hww-:l
| 4wt prmvision esigiot
J2 A0 ¥ O uF serditic capaciion: (OB OF ’
B s & DY oF oo tapacior 0304 e e “Tasir Asparmoiy | @ | D0 1238
L8 CH
0 ** Hogtera Traceewn. DuPun Lo
= S T TR " NInLT a F " " .
| B M LA B s 1R D | S O ] s L e w1 o W f | ang s
: 1 T T T ] T i | M= L 1 1 L} T 1] i | . 1 1 L} I L] b I J
o ! | ey “w ] - L] L] t L] = = H U it L] L] h "
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Sensor Assembly (#100-1836)

IMPORTANT: The Sansor Azsambly topteins the
following parts. This Assembly has been factory
tested and aligned. Do NOT attempt to adjust any
components in the Sensor Assembly: (0 do so Hay
void thie Warranty. Replacing compornents [nside the
Assembly may also cause it 10 requirs realigniment

at the factony.
HEATH  OTY. DESGCRIPTION CARCLIT
Pan M Comp. No

RESISTORS, 1/4-WATT, 5%

B-470-12 2 AT 1] ywiwigl-bik) A, 102

B-332.12 1 3300 farg-orgsrod) F10a

22113 1 22Kl (red-reg-ormg) X163

B-104-1.2 1 106 b b [Ere-Ee-y ) X100

E-222-12 1 2200 1} [néc-rasd-rod) =10

B-472.12 T &T00 00 [yplvio-red) X1
CONTROLS

10-313 ] 10 &1 (ZR]7 ]

|G-am 1 20 k0D Hi1a7

124 ] 100 %11 R105, RI0G
CAPACITORS — COIL

201403 2 5T of misa capscior C04, S

20172 = .00 WF mica capecilio: Cia3, Cin4

K 1 1-B gF mimmes capacibor C10E

A40-14T]) P 285 uH lomid eoil LA
HARDWARE

Shl-4gn 2 d-40 » 15E sew

oh21h £ A-D pia

HEATH aOTyY DESCRIPTION

Part Mo

Hardware (Cont'd.)

2685 2 #d lnckwaghar

£53-43 4 #5Nal wanhor

250-1405 2 =32 % 14 pan
philiips Head sorave

L0314 1 #8 fbor washar

354-1 6 &8 Inciwashar

55858 2 Spacer

a57-12 I Eysle

PEG-B 2 wsoider lug

MISCELLANEOUS

BE-20 2 | N2054 ar 1 N2855 Or
THEDH inbol diode

631400 1 Feiary swich

BS-2050-1 1 Proied creull board

4.8 2 Angie bracka

dre-a1 3 Swibch bus

27801 1 ‘Barsor housing

3403 417 1 Bgals bare wrs

340-4 4" Xrgmugs base wirs

TR T° Sipewing

34736 3 Soonducharoatle

A3G-AE 4 Conaind j@ck

Fage B

CIRCUIT
Comp. No

Oy, B0

S0

Wl d2 & JF
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STEP-BY-STEP ASSEMBLY

REAR PANEL ASSEMBLY LOWING STEPS. This winl bas besn faciory
calibrated; any attempl o resdjust it conieals

Refer to Pictorfal 1-1 (lustration Bookiel, Pege 1) may veid the Warranty

i ot g | <] Locate the three packets contgining the smuall
ceramic feedihmough Insulaloes |#71-3) gnd
i -} Locate the sensor assembly and position |F as uther parts: Open one of these packels anid m-
shown in Dewmil 1-1A. CAUTION: DO KOT move all ol s contents, Replacs (he fiber
ATTEMPT T ADJUST QR IN ANY WAY washers with smull cork washers, Lse iligas
'AMPER WITH THE SENSOR COMPO- parts in the follawing steps, and scand The

WENTS. EXCEPT AS DIRECTED B ‘'HE FOL- filss wanhaors

@w:htprn Beder again 1o Detail 1-1A for the nest [our steps
2k

(<A 1. Place g it on one end ol & lesdthrooagh stud
2 ""'ﬁl::'LL,l"l'fr":r"'“ Turmn the mot potl 3/8° of the thread s
Y heyond o nul Posh this snd ol the stud
] lrough the bols In e end of the strap com
VERT WA EHER ing fmomeswitch 5Wi101 lug 12, Turmn ianothes
QF it ailo the end of the siud 1o secure the

sirap; then gragp the inner aul with jaliaers
ax youd tighion the outer nut with the wrenich

provided

FEEER =5
AT

]
=1 2. Place a flat washér ontp the end of the b,
followed by 4 male cersmic alement, and a
apul] sork washer au shawi,

=¥ 3 In exacily the same manoer, (getall o fesd
through stud on the snd of the strap coming
tram swilch SWitt lug 6 Pluce a fat
wisshor, the male cernmis element. pml w
smsll cork washer oo the stul

|—+4. In epantly (he same manner, Inatall the re-

maining feedthrough stud oo the end of the

dirup coming rom switch SWi01 lug @

TENSLR - Place o Mol washer, the male pemmc sle-
ASSEMELY miand, and aemall cork washer on he sbad

Detail 1-1A
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1= Hetor (o Detsil 118 and position the stid s
fug & strnlght up, near the lower cormer of the
sHTAOF assambly as shown, You will huaws o
il the steap slightly to do this. Pasition thi
stud af lug 12 stralght up, directly seross the
wwitich, 2" from the stud at fug 6,

<+~ Reter again 1o Detail 110 and pizsilion the
studd al lug 4 straight op, so 1t 15 1-38" from
the stud at lug 12 and 1" from the stlel al Loy
fi

=4 Hefore you mount the sepsar, refer 1o tha inae|
drawing on Detgll 1-18 and make certaln the
e index is il the "lypass” selling exactly
as shawn. Then, do nel move the rotor from
this posilion-during any |ater sloeqs,

f’* Position the chassis on vour wark HTEH AN
sl o thie Pictorial

™+ Ratar lo Detell 110 and install 5 38" Sl TR
tn hole A from the outside of the panel as
=hinw

©
F '_'_':-II Fhn A i
= O
i ‘. Fra%:__.;

> =
FPREITION ThE 5M&l HEND ®WE LENEE By
FORTID F T OFTHL G B
Tl O ML T |t 1 | Bl

SFNSoR
ESSEMABLY

Detail 1-1C

| SPlace the sensor assembly close 1o 1 resr ol
the chassis. Thun push the end of the spnsor
eible into grommer A apd pull the cabla
through Lo take up all the slack,

LOWEN
CoORiEa

Detail 118

% Y i i P 3 ¥ 1 - -] T

# ' Ash'p win, e i [ i i . | o . TR TR |
i |I I . 3 i |J i - : - i - Il T - J t ke - . T - T
X T i & - " v " i 1 W 1] & ™ LB i
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NOTE: In the following steps, a8 you position the
sensor assembly onto the rear panel, koep all the
slack out af the cahle; pull i throwgh grommest A
to avoid kinking it on the inside of the sensor assem:
bk

(=1 Mounl the sensor onto the rear panel so the
thren fesdthrough studs are positioned into
hodes B, C, and T Loosaly securs the sensor
housing |0 the rear panel with thres #6& = /5"
hex heed, sheel metal screws al E, F, and G

|-l Refer to Detall 110 and work the center par-
liens ol the three feedthrough Insulators inko
holes B, C, amd I3 Then place o small cork
washer, & |pmale ceramic element, n flat

washer and u nutl oot sach feedthrough stud
Tighten sach mut fingsr tighl

TEEDTHROUGH
TS
%

sy

BINSOR
ASEIMELY

w0y

\:ﬁriﬁ'[' _'_'_'_,_,_H"_d--a

| = Bend the rounded part of @ cable clamp 5o i
i= just a4 little larger than the diamester of the
wesaor cabile. Place the clamp onto the cable:
then secure the clamp to the rear panel and
the sensor ot H with a #8 = 38" sheot metal
sirew’. Position the ceble and the clamp as
whowen n the Pictarial

o) Tighten the mounting scriews at E, F, G, and 1.

MOTE: In tho following stop, do ol oyvertighten the
teadtheoueh nul amedd break the Snslateo

[T Tum the mit an sach feettlrougly s laloe o
B, €. and Thundll it ssjust snuog Then place e
rerrpairmirg et feen Hhe sl ol dach feedthraueh
wttiedsa (8 will pot bocome misplaced

TR
HEW HIRD
SHIET NMETHA
SCEEW

Delail 1-1D



#% SOLTER I.L'El', i

Heathkit —

TR (e

13 ¥

Pags 13

08 FLAT SVFEL WASHEE

T [L.~532 wiNGNIT
oF 3
CHAS S8 LEy=
_-:a..-'ﬁ.]-
| B
~¥-32 NUT

v By
L th“
BEMU QLT

Dastail 1-2A

RBeter o Plctarial 1-2 [THestratinn Booklet, Page 3§ for
the following stops,

Frrm o #8 solder lug a5 shown in Defall 1-24
Then mount the selder lug al DA on the chassis
rear panal @2 shown in the Detail. (Tse 5-32 =
/87 hiardwore, Dwo #8 eal flal wazshers, and an
B-32 wingnut, Postton the soldar log as shown
im the Plotorial

I Refer to Detall 1-2B and mount a largs oeramic
teedihrough insulator at J3 on the chassis rear panel
in tha [ollowing Lhree sieps, NOTE: In adaltion io
the parts supplied with the insulator, you will nead
a #10 lockwazher, Also, mplace the fiber washers
wilh large cork weshers. Discard the fiber wazhers,

INSTRE
{F

CHESS1S

REMAINING NOT

\"'IHR'IZ*.I}[D STUD

Mount @ large coramic inmilator (#71-110 as
shown Befors you tghten the hardware,
mike sure aboul 1047 of The thessded st
extenide from lhe nul oo {he inside of the
chasnls, o ool svertighten the haridware

Slide u #10 lockwasher onto the stud on thi
outside of the chassis. Thon (e anothoe mol
onlo the stud and tighten it ageinst the
|oikwashir,

Temporartly lurn the remeioiog net onta s
stud oo the inside of 1he basais

! M and |5 In the same manner, mininl large
ceramic feedthrough Insalifrs al 12 and 15

IJer_l'_:\,E.i

#10 LOCKWE SHER 5

I\'IIT@.\_
EFLAT MALHER

LERGE
CEHAMIC INEULATOR

LARER
COAK WASHER

e AR GE TSR
CORK WASHERS

Detail 1-28
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|} Refer to Detall 1-2C and sHide twao # 10 steel flat i | Referagain to Detail 1-2C and mount the shor
washers onto the dted on the outside of the ing bar ante the studs of ceramic fsedthrough
chassis 41 |1 Then hira e 10-32 wingnut onlo insulators 14 and 13 Be sure ihe shoing b
the slud against the flat washors {5 hetwern the #10 [lal steel washers. Alao be

sure the open gide of he shorting bar 15 op
tha stud of |3 as shown

[ | Setthe chassis essembly astide emporack |y

TeEl Wl EHEN

A

A
{wslua-'

P10 FLAT STEEL WASHER  WINGMLUD

Detail 1-24;
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PICTUORIAL 2-1

¥

SWITCH PREWIRING

I tlies feallovwing steps, [NS] means nat tosalidio
becase otlier wires will be added loler, <5
withi number. such g5 |5:0], moans to solder the
cunnoction. The number Feal beswwr Dimge K S paebly
bBow many wires are &t the conmection,

[Beetor ta Pictorial 2-1 for 1hie loliowing st

Fosilion  the pushbutfon ewitch  asssmbly,
et =dotg lugs dow, ad dhiviwn
< 4 [ | G607 WF ceramie capeg)bore bo SAWS g6 (81
(| Chnepch of the four (01 wF cerarmine capecitors, ! WF o capaiior lo SW3 lugh (S}
vt one Fad o V4% Form & loop in the end of

: | C5:.01 uF exrainic capaditor o SW3
ek T Yok L) RF eerarmic capaditor 1o SWA lne 4 (51,

NETTES: (| G301 uF coramicoapachior lo SWa lug 1 (5-1)

In the following steps, you will goonect (he four
prapared 01 WF capoacitors to BWa lugs. These
it tho straight lugs, without loops, on the top of
tha switil (ad shown io the Pictarial).

|1 G401 wF eermnls capacitor to SW3a lug 2 (515

NOTE: The fres capacitor leads will be connectid
liker,
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e
Yol

PICTORIAL 2-2

Hofer to Piotarial 2-2 [or the lollowing sieps,

Pusibian the pushbutton switch assembly,
npen-loop higs up, a: shown

Cal the leeds of & 18.8 B0 (bra-blu-gio-ted)
resistar o 38", Rend hoth leads to form a 90-
dogren angle 1o the body of ths resistorn then
farm-a small hook in the end of sach lead

K2 Conneel the preopared 168 ki) resistor
botween switch SWE hags 1 (5-1) snd 6 {5-1)
NOTE: Be sure the reststar Leads touch anly thy
designoted switch lugs. Cut off anv excess lead
s

Fefer to Detail 2-2A and cut and separate the in
diividun! wire ends, using diagornnl Cutlers, al
onn end of the A-conductor cable. One at a time,
pall sach individual wire from the calsle 5o you
will v elghl separsie wires. NOTE: ¥You will
(% these wires to continde wiring your ki

e COMIHEL TR

CoibGONAL
CUTTERE

POLL WIRE
FROM CARLE

Dl 2-2A



Heathkit

Page 17

NOTE: When you are instructed to prepare & stranded
wira, a8 in the mllowing step, oot the wie o the
Ieivgth Jieliated and remove 1/4" of Insulation from
pach wire end. Then Ughtly twist the wine ends und
pdd o small smount of selder to hold the Hne strands
together,

| | Prepariethe falliowing stranded wires:

4" prangy 2% redd
1-1/4" bl 212 el e
o vlilet 1" red

2" green

Connect one ond of & 4" orange wire to swilch
W2 lug 5 15-1]. Rowite the free and of the wine
as shown; it will be connected later

Connect i 119" blue wire from SWa lag 2 (5-1]
o SW2 lug 2 (5-1]

Copnect @ 2-1/4" violat wire from SWa Jug 5
i5-1) to SW1 lug 2 [S-1).

k=] " . L 4 1 HIREHER | a 3

& % 4 kW Ll - E - " "

I Conmect o 2° dgrden wiee Tromn SW0 lug 9 NS
S4W1 Litg 8 {51
{ | Connecta 2" red wire from SW3 lag 4 INS) to

5V lug 4 15-1)

NEITE: In the follnwing steps, tempormrily move any
switch wires g nosssary 10 allow cloaranco as vou
solder other connectians.

i | Conoect one snd of & 2-102° vellow wire (o
swilch BW2 lug 4 {51 Rote the leee el of e
wire a& shoown: it will bt connected later

i | Coonect the free end of 8 3" red wire to swiich

5% |Ijg 5 (51| Rowte thes frese end of the wire
as shown: it will be connected loter

FRONT PANEL ASSEMBLY

Refor to Pictoral 2.3 (Iastsatian Aooklet, Page 4 Tor
the following steps.

Pozition the chassis as show

U |

e -3 [ ]

kL LR ] L] 1w L] in i

T

IE Tt el el | i ! i i ; l i ' i | [ 1 i ]
1 "
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Rileer ta Detwil 2-3A and moun! Lhe pushbutton
gwitch asmembly on the fromt panel al SW1, W2,
wid 5W3A in the following [ve sleps

[an
[ ) 2
|

Position Lhe switch assembly nto the front
ponel so the open loops sre toward the lef
side of the chassts.

Cul the (pdicated log of the terminal strip
in half as shown, DMscard (he cutoff lug

Secure the top of the switch sssembly al
[ with a 2-56 x 11/16" screw, o 30" spacer,
g #2 lockwashar, the ferminal stelp, o #2
lpckwasher, and o 2-36 nul. Position the
cul terminal sirip lug ooio the top inner

PUEEBUTTON
TH | TCH

Detail 2-3A

0T ERS

a'||.-|.|:|
TEEMINAY STRIP
LEE DVER SWITGCH
L U

ASSERELY HPEN

Heathkit

awitnh lug as shown in the nsst drawiog
NOTE: Pull cutwird on the lerminal strip
hafore you Lighten the mounting screw

Seciare the bottom of (he switch assenlly
al K with a 2-56 116" grew, 2 A7
spacer, n #4 solder luy, and & 2-58 nul, Po-
gition the solder lug sirasight down us
ghivwn in the Pletorial

Push each pushbutton in and oul 6 make
sure nons of them bind In the fronl panel
If necessary, ismporarily loosen the switch
mipunting hardwaro and move the dwitch
easamibly as necessary, Then wetighlen the
hardwars.

EUY LUk
TR

#b SOLGER
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Py 14

HhiNTiR
BAACKET

%ﬂi diy i 5 1h
%-.ﬁ]l & CREW

il LOCEWASHEN

Dhertail 2-30

(| Refer to Detall 2-98 and mount the counter
fiv the counter brackel. Use fwao 4-30 = 3716"
sorews anid 1we #4 lockwashers, Be som Lhe
siiges of the counler are parallel W the edges
ul the brecket before vou tighten the strows

MWOTE: When hardware is called for in o stép, only
the screw size will ba given For instance, if 6-32
w 174" haedware |5 cafled for, use 8 6-32 » 147
screw, one or more #6 lockwashers, and 8 6-32 nul
The Plitirial or Detail will show the number of lock-
washers to uss. Use the plastio nol starter (o pick
il and start nuts on strEws.

[0 Listite {he small window and. | neoessary, m-
s thie Thin ptsctive filim freom elther or
both sidles 3l the winsdow

[ 4 Hedes tiy Detag) 2280 gnd maound the ooty
wsgembly and the window 1o the fromt of tha
chssits al W ind & dee G002 = 08" (la hisid
liardwarm as shown.

[ | Refor o Detail 230 and nse the small alisn
winneh (o = a 440 = 18" sgtecrew 1 the
slippod cosypliee

Bi- @
£t LU0 RWATIER _pa_@

E!:-'\-_-\___ i 1

$-32 ¢ §1 - o~

VAT HEAD is

LOUNTER
ALEEMEL)

LR R ANRLL:

Detail 2-30C

b Simllariv, stoet < = LB eabanrews Ly e fwio

ovion geaes
| | Stariaddd = LA solecrmy into the shaft collas
{ ) Ugs fhe lerge allén wrench (o start two 5-32 =

116" satscrewa into ench of the four shafi
conki e

| Besboonpes ool Bl ooy by e, D el ool bae, amil
tho four shaft ceupless aside until (bey are
callid for I atep

SHALY
ALLER
WRENGH
A+ 31Xk AIFia
wodll okl SETHCRIW
RETSE lllw
é/y
SHATT
STERPLL g-40 0 18 HYLON LOLPLER
COuFLLN RETSAHEW Or&i
SNATT
COLLAN

Distail 2-30
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Detail 2-3F

CALFTHIN You can very gasily saelp dhie Marsads (6
the aerew holes in thi oylon gears when yvouo o)
(bt b Chashr shalts, as in thie mesd stop Thescelorm, di
ned overtigiton Lhe setscraws when vou seciee (ho
phctinrs cann Lharie whialts

|1 Refiey to Detall 298 and moum i pylon gear
arrfe the stepped coupler as showr, B s the
a8 L TR T FE TS IhH ru'—:_‘r!ﬁ.ﬂ&ﬂ wrEE o e
povpalar Pl carelally kit e setsrrow

i § ‘Tornthe shabl of the counter until you can read
s theroughs U Tront panel selndose Thin e
porarily moont the stepped coupler ontn the
dhaft of P comnier, Pish ths mepped coupler
all the way onto the shafl ol the counter hefors
you tighten the setscrew, Tightan Lhe setacrey
iy mmonigh to hiobd the couplor o plae

FRONT PANEL WIRING

Hefer to Plctarial 2-9 (Hlustration Booklet, Pege 4] lor
this fealluwing steps,

I Loate the spiral ghield [#206-406]. Pull o the
onde of the shisld and stretoh i evenly 1o &
Lyt o 267,

| | Refer o Detail 244 @, at both ends-of the
wplral shield, straighten the spiral for o length

al 1027, Thea lorm o small hook in (he wioe
oo as shinwn

[ | Straighien mul the sensor cible coming from
rear panel grommet A Now cul (e cable 1o
o bength of 277 (from the cable clamp an the
rear panel), Mecard the o dable

I 1 Remows 1-1/2° of outer msiwlation from the
semanr calile. He pareful nol o cul inlo the
inner wire msulation when you ot the aoter
insulation,

{ | Tightly twist together tho wim sods of (he sen-
sor cable (0 tightly-wrapped piace of tape may
he helpful] Then push the (ras el of the
cable all the way through the spiral shinld,
until the rear uod of the shield ouchas cahle
elump H on the rear pane],

|} Temporicily mfer (o ingel #2 00 Pietorial -4
(Mlustration Booklel, Page 12] and covipact the
huok on the rear pnd nf the spleal shidhd
the innar side of cable clamp H

[ | At the oot and of the spined sheild, untwisi
itha bare #nds of the sensr cable

[} Cait off the Black wire an additiensl 424°
i 1 Prepare the lve seneor colile wire ands

“onnact the fres snds of (he sensar cable and
whre s of The spiral shinld as Bllows:

[} Comoect the hook on (he Tooe and of the spiral
shtlele] foomolchier bug B [NS)

{ | Conmect the anid of the black wir to saldin Hig

K N5,

) Comnect theend of the begswn wine tao SWE laas
(5-1)

i Cunmes fhe mod of the white wire o S g
[1)

-

i T T T TR T

TR T T TR TR P R
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Fame 2

Conoect the end of the red wire o 5W3 lug
4 f5-2).

Contiect the enid of the green wire o SWE lug
¥ [5-2).

Rufer to Pictoriul 2-5 [Hlustration Booklet, Pags 5)
for tha following steps.

Ml I TE: In tho Follow Ing steps, you will comnmed the
jirevioualy imstalled 01 JF capeciloes ¢aming from
Vit g of switch SW3H o aoldor lng K.

U SV lug B o solder ug K [NS]

R Plice cne of tha 402 ki) resistor leads inio
e myeded 5 lug 1 of wrminal strip | 88 shown
in the Pictorial |5-1) Carshully cul the emld ol
thee other resistor lead w0 1| Just goes through
the eyilel ot termingl steip lug 3. Solder he
lesd 1o the evelol. Cul any oxcess tead length
from teeminal strip lug 1,

Cardlully check the space between the [nside
of the terminal strip und the 1op of the swiich
assembly. Tf necassary, bend the terminal strip
outward slightly sa the terminal strip logs can-
nol shart to the frame of the swilch assembly

Bendd the top of torminal stéip | hig 3 downe
ward polu swiich SWi1 lug 1, (F thils has ool
plready been dons, He sure tha terminal strp

( T i
L T% AT AL R DA lig touches only the designated awib h lug.
| rErSWE lig 1 o seldor lug K [NS), Seisior thacaanarii,
L) A SO liga b solder (g K [S/6) NOTE: Usi Prupucrethe following stronded wires
pioigh solder and heal to gssum a good von- B dray
nection on all six leads and wires ot the salder 402" gy
lisg. Cirnsp each wire and load mnd wigghe 11 1o lis 4" brawn
vertades it ks Hemdy soldered Reheal the conmoec-
tlon ib necessary Gonyoct ame end of @ 87 geay wing Lo furrnlonl
[ 1 Check the capacitors oo the back of SW3 i strie) g 2 INS): Route the Ir:lm end of the wiry
ATLY . ’ AR ALK KN D b h ikl e connected latar
mrika suri that mone of the cepacitor leads sy abarwer; 1t i b
pomcli g gnothior, and that pome of them ara Commect ot il of & 412" jEy wies D
shorted 10 other *wnr‘h_iﬂm' Repouition tho ca- torminal strip | lug 2 (5-2}, Routs the feee eod of
paciior 5] =Lght iy if necessin. tho wire as shywn; i will be conrectal later
[} Cut bisth deady of o 40 3 KO3 | val-bik-red-red} re- . . .
dbator ta 108", Hefer to Detul]l 2-8A and orm the Connuct ane end of » 4° brown wira to terminal
LA L LN Ir-;;:lll ina shown steip | lug 1 {5-1). Route the feee gnd of the
' wire as shivwin, It will be connectod Later
Choek all poshbutton switch and lermioal
sirip cotnections Lo make sire they see sol-
dired, that all wire sesembly and [sad ends
urn cul off, pnd 1hat no wires or leads are shirl-
ad o adjacinl gicasctions. NOTE: The fres
il of The six wHres coming rom e pushboe-
ton switch aspumbly and serminal strip will
he connected later,
Detail 2-54
T SR TR T | e | -3 i ] L ] L] ¥
W i UL SR TR IR I TR Ey B [, | 0 e e R TR S SRS I
A el e b | M 5 i = “" P4 i “ . " ] it
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(0N

-2 0 Ma
FLAT MEAD
SCREW

Lﬂ.ﬁ E"m LOEENESHER

@ 032 NUT

Detail 2-6A

Hefor to Pictorlal 2-6 [Hostmation Booklot, Page 6)
for the fol lowing staps.

Refer (o Datak] 2-6.4 aod mount o medee brackol

| 1
on e inside of the tront paned at L with G-12 =
/8" flat head hardware. Jost star the oot aofo
i ol of tha sorew; 1wl b tightened later
{1 In the same maooer, loosely ineiall mster

brpckiots wl &, P, and B

Malior fia [hediah] 2 5 H fow the nexd seven stopis

NUTE: In the following steps. b sure 1o place the
moters oo 4 soft cloth whenever podsibilo [o avodo
acratching the meler [oces

W
WiTER
Y- TET)

REWMOVE
FEFER =
HACE NG

=4

Ry both meters from (heks shipping oar-
tons, Discanl the mster maoritieg huedvwar
Remoss and discard the shisrting wiras from
this melir terminals:

ik o 127 pluces of Towm Lipe

Remiwve the paper backing from une side of o
112" pipce of tapen. Press the tepe o placy on
it alde of either meter ay shown in the De-
teil. Be sure o cénter the tupe from op In
hottom

Pressanothor 12" pioceof laps onto the other
side of the matar

In thesamo manner, lnstal] the rdmiabiing fwo
1/2* pieces of taps un the sides of the othot
metir

80 Pemition the REF maoter | #4007-7Fh8) into
the meter cutout &t b4 s shown in the Thatall,
Seourethe sides of the meters with brockoets
and B oay shown Tighten the brackes:
brardveare,

mbiiid the FYWID

M2 In the zame mafnor

matar [ 4077571 al M2 85 shown o the Le-
tall.

Dhetail 2-6H
] 174 la ] | e 2 e | ] = = r
T T T | | | ] | e
okt Ilnnal.:lﬁ ll. i | TN S-SR |i;_._JI_ ey ] 4 + . i I
o * ¢ sy " . = v : . " " i = Ee ] s 1 " "
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[ | Position the meter lugs as shown in the Plolo-
rial. Thin tghten the lug hardware, if this has
not already been done. Be careful not to over
Ughtan this hardwars or vou could damags the

mater,

[ 1 Dapress thie thres switch pushbulions o Dhalr
' |:-||1.i|]4'|T|.H

NOTE: When you netall the front panel labal in the
fullowing step, do nol press the labe] vato e fron
jrrie ] wcetil yoirare abaolutely certain it ie pasitionod
camectly When Uhe label's aclhesive baik ing tonches
thie surfaco of the front panel. itowill bo difficult o
respreoy i e e positlon

Ditail 260

Rirfor 16 Detmil 2-6C and remove 1he [pe
Backing from the frond panel laboel Holding the
labin] stretched betwoen otk haods, carsfully
fower 10 antn the front panel, paying padcoion
attention o the connter. switch azsembly ond
migter putouis. Lower the label ooto the frosd
panel Then, working from the penter rutward
in both directions, smocth the Tabel Dy onto
Lhits [runt patiel,

Tl

DEPRESS
AWTTENES

<
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SHORT SHATT
& WUAHINE

CONTREL

/-' LOCEWASHE®

Detail 2-610

WNOTE: Tn the next two steps, if the tat washer does

not fil ooto the brass bushing. you may discard the Vo
wipaher
i | Referts Detall 2610 and loosely install a short

phaft boshing in the [rool peoel 6t 5 Lso @

pistibriil flal washes, i confrol lockwasler, ami a o

Comtrol mt

| Ao the soow maonet, oodely insgal] o siak
beghings at T wnd X

CONTHDE
LT

CosTRAI
@ FLAT WASHER | N5
or
@ iiae® FRONT PANEL

TONTR

Detail 2-6F

& i B,

HeathKit

CONTRAL
[FEAR]

i

Detail 2-6E

E5: Hitlesy tin Thatail Z-68F ayed otsll o 750 ki)
corttral af B a8 shown, Use vontrol herdware
and position the contral a8 shown in the

Plctuchul

Hefer to Detail 2-6F and place & conlesl lock-
wiaher on the switch defent and jnstall the
detent in front panel hole ¥, Secure the deten)
with-a control al washer and & conlrol nui
(tighton the hardwire). Position the dstent as
shown in the Pictorial.

ol

38

DETERT
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Rater to Plctorial 2-7 (Wustrstion Boaklst, Page 7} for
the fallowing steps.

NOTE: When a wire of wires pass through one
connactipn fo another connection, sech wire st the
first connoction will be counted ss twa wires in the
solder instructions, one entering and one lesving the
o et o,

Hemove en additions! 1/4° (total 1727 of insula-
tion from the free end of the el wirs coming
fromn switch SW1 lug 5. Route this wire around
termingl strip | as shown. Then pass the bare
il of this wire through control B3 lug 2 (5-2) o
hag 3 [5-1].

Houte the vellow wire coming from switch SW2
lug 4 arcund terminal strip | a5 shown. Then
connect the bare end of this wire to confrol B3
lug 11571

LT Connect a 001 uF coramic capacilor be
Pwenn metor M1 tugs 1 (NS) and 2 (NS). Position
the capacitor as shown. Cot off the uxcess laai
lengths,

Pagn 25

I 1 GBIn the samue manner, connect o 001 ul
voramle capacitor belwedn lugs 1 (NS) aml 2
NS} of mater M2

[ | Coonect the free sod of the oran g wine comtimg
frovm SW2 lug 5 fo mater M1 lug | (5-2]

| | Conpect the free end of the langer grey wins
coming from lerminal sirip ) lug 2 to meter A
lug 2 [5-2]

[ 1 Connect the fres o of the shorter grvy win
oming from terming] strip | lug 2 (o meter W32
jug Z [5-23.

I Cormet By sagl ol B brown wiess comd g (i
legmmimil strip | lug 1 1o maeter 32 log 1 (S-2)

i | Check all of the wiring om the tront panel
Make sure each wire iz soldersd properly to
its log or termi nal

This completes the front punel wiring, Sat the chas-
sis assembly aside temporarily.
o

o
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PICTORIAL 3-1

TRANSMITTER AND ANTENNA
MATCHING CAPACITORS [C1 and €.2)

Rofpr Ly Motordal 3-1 for the Tollowing atepee,

NEITE: Ty ot of the following stops, you will ind
dinible check-off spaces — [ ) | )" ooe sol ot
capacitor €1 and the other Tor G2, Perform all of (he
steps lor one cpae itoe before you stest o aesdimbli the
P TRNFFT

1,",! (W Lty the following parts;

Ty contril nuis

Do £1-Ti8" hiex shafi
Two lurge 31167 spacars-
25 laryes 17047 spaimre
26 rotor plates

law this Foblewing procsidure 1o assemble the matchs
[ty cipacibor ralar assemily:

v g 1 T acontrol mut ot thi indicated ood
of the -7/8" hex shaft, Adjust this control
purt so thae natside of tho nut is 1016" from.
thpt wivd of the wothreaded part of the

-shafl. T'ry not b disturb this nut when you

perfurm the folluwing stepa.

#NH" HEX

Heathkit

EpkTHAL
BUT
CARGE 3/ 1h
GPALCER
™| #'I 2. Blide s Inegnd/ 187 spacer o] the way anin
s ehiaft 5o 11 48 ngiinst the conlbral oo

blatch e his sheped lolain d rotor pdats
with thi hex shape on (he shafl, Then
slida the rotor plate antio the shaft unil i
is against the 3/16" spadof

I'“.'l!j"

Slide a large 17/64° spacer onla the shf
sih 0t I wgainst the fest rotor plite.

(1) +

sl |.|.| 5 Matoh the bex shaped holo ip & seiil
rior plate with the hex shape o the
shaft. Match the pogition of the second
plater with that of the Rrst rotor plate
Slidisthe rotog plate cmro th shafl ontil 10
f= agalnst the first | 7/14" spacn

[IJ td B, Hepesl stops 4 and 5 until you have 26
ristir pletes and 25 lasge spacors Lstalld
on The shaft.

gy 7

i ) 8.

Place aiother large 3/ 10" spadcer an the
rear aof shaft,

Lige the remaining cantrol pul Lo seciee
the rotor plates and the spacers oo the
shudt,

Set the rotor assembly aside temporarily,
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Detail 3-2A

Hoslore Tos Pictorial 2-2 (IHusiration Booklet, Pego i) for
th follivwing steps

NOTES

=

The cemmic tnsulitor plates have two raised
areas o one side, When yvou ore nstraoted b
o ! e platis 1o capaciior plifie ss o the
mid step, benure vou pesition the gde with the
riine aven toward the capacitor plate. Also be
stirel vl arient sach insolstor plate-so its
stralght sidgn i positions) as shown i the D
tafl.

Whem you tighten the 8232 = (/2 screws 1)
sitiire the copacitor Insalabor plate o o
capaciior plite; donot pverfishiten the scrowa ag
woml may bk thie coramilo Insulator plits

% 4

i
Ll Balt J.I
oo ey

(BT | a

WY VLA Tosgr iy, e, i
e =

[

EPALCITOR

aml

Page 27

Rofar fo Detoll 324 wnd maanl 8 oevarok
(rukatior plaks: tien copacitor fromt plate at AR
Bl AC Ulapan 8=32 = 10" serpw ind bwo #8
flit Filkeer washars ot eoch of tho two hodi=a
Make sure you Install the insulator plate o
Phi= sarmia sycl s ag the bushibng, s shown Alag,
hold thils siche of the oot plite gt o 1T
surfince vehen vou tHehlen the sorews 'This
will make swre the top odgy of the ceramli
Insulatoe plato (6 fush with thio log sdge of

(bt cipacitor fromd plats

stmilirly, mount another coramic (o)t
plato 1o the capucitor front plate a1 AG

AH

LIRS =L | L] L] T B



[ 1] | Loosie the followitg paris:

= T 10032 = 078" thranched] s risds
- Fuir # 10 Mut filer washers
e Elght 16-34 nuis

Twi amal] 216 spacers

s gmall 17/62" spacers
15 gtator plates
U capoacitor front plate assembly [assem-

bled in u proviocs slep)

NOTE: In the lollowing steps. vou will assembie &
matching capacitor stator assembly. Carefully as-
samble the parts an shown in the Pictorial. Be sure
each part is in its proper plece, and that you Hghtim
the indicated nuts proparby.

Asgomble thestator spction of thy matohing cepaciior

e o Ly a:

L A

n'r_l I

"N

Wig4

(i)s

ML) B

Start o 1032 mit onlo ene el of shgh
thirsaded rodl, Tarmn oee of these nuts onfo
pach thesaded rod dotil 4 s all e way
ariko the threaded portian of the rod. Back
thisnut off untl] two theeads e ex posed

Start o smeond T3 put ooto each
threaded rodd. Position thir mud 3016 froim
the first nut as shown. NOTE: This nul
may be adljosted later

Blide a # 10 flast fber washer unto the and
if vl threaded mod

Pogitiist the capacitor foint plats assbm-
bly s thown (note the position of the
reramic ingulator plides and the throw jo-
dlicatisd holesh: Thon insect thie ends of the
threaded rods (that have the nuts)
thrangh holes AA and AD in the indi-
garted cornrridu i lator plafis

Shicke o @ 1o fng e washer anto the eond
of sach threaded rod

Start a 10-32 nut onto the end of each
threaded rod, Turn (hese nuls onto e
rods until they are snog ageingt the
ceramit  insulators and st fiber
wiashars. Do not overtighten the nuts and
bresk the insulator,

Heathkit

P b o SHide s 17/64" simall spaies pntn wach
thrpeded rod NEFTE: D ol g tlhin
L L apicers antll a ship speclli-
cally calls forthim

I-“ | VB S10ilet o wbaibirr folinkat caryii tlie 1iis theaadud
eyl e Be sum to-positiom -t gta o plalan
shiovwr D bes P boslal

1'lrl| [ ] W Rogoat adeps 7 aond & ol you heve the 5
small 17/64" spacers imd 25 statui platis
|||:EI§-||il'-|| o the thregded rods

|-J‘| I Slideons of the smatl 3/ 10 specors prito
vieth Hhrsadid resed iond secure them with o
105 nuf pn eachood. Tighten these nuts
] they are sy

Rofer to Fictorial 3-3 (U lustratin Beokbet, Page 4 o
thet [ollowing steps

(0§ 1 1 Rafer o insst diswing #1 on the Picturial and
identify the curved side ol a disheld spring,
Thien alide the spring onto the rotor shafi su
the curved side is loward the eator plites

I Rober Lo Lot ] 3038 aod opon (he gressy prsd by
putting poross bne cienaer el inte bl paoed (st
eerekiigh o makos oosoaall opendibg. Tlee dlngoal
Eullery o soiskorsy

{11 | Soueern mit an amount of grenss egual bo e
it lum-nizin panic thon use a toothplck and
ppply the pregso to the rotor shalt at the theee
Inoationa shown (o the Pictorial

| 10 ) Positlon the rotor and stator assemblies. as
shown in the Piptorial. Then push the tolor
shaft through the bushing In the capacitar
front plate as far & it will go
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Detail 3-38

| Rator 4 Datall 338 and mewinl o Getamsio b-
aualitonr plate to a capacitor rear plaie a1 AL
dod AN Useon B-12 = 12" serew and (wn #8
fiat Mlbor washore ot sach of the twi holes.
Hulel thi= sidi of the resr pliats agalns) o Al
surfice when voi tighten Uhe sorews. This
will maks Lhe lop edge of the ceramic in
sulator plate flush with the top sdge of the
capaitor resr plate

Slmilerly, moin! another coramic insafator
pliste Lo the covpacitor eome pliteal AL and AX.
zman8-02 = /2" sorew and fwa 28 et fiber
wirihers 4l mach nf the two holes

Rafer again to Detajl 08 and start 5 1/4-32 &
14" sotscrow Into o 8/4-32 mat, Then Hstadl
the seticrew in-hole AS Turo ihe sciow i
Uit the unsditted el (s Nush with the ather
side of the plate. Do not tighten the hut vat

I | 1} Position the caparitor sgsembly as shown in

the Fictorkal,

[ )1 ) Tomasecond 10-32 it onto gach of the two

thrusidid rods of the capacitor assembly. T
each of thess nuts untfl thoeee (5 116" space
bestwaren the innen anid outer nuts as shown in
the Piclorial.

oo W e e T 2 3
L | R e FT |

a

:

IMPORTANT: The rear pliatie assembilles will by
mmidicntod diffecently vub capacilors G and £2 Mark
pach capacitor rear plate assembly for (dentifination
I e ol tho posd bwo sliips

1 To mark the rear plate isgemlly lor capacitor
C1 (only): Stndy Detail 3-38 cerafolly aod nole
the loeation of the three small holes, just above
the larger centar hole. Turn the assembly top-
sldn ddown so these (hree hales are below 1he
lnrges comer hole On the upper ceremis in-
sulator plate, write 0t — TOP,™ Then, 'n- a
fullowing stap, whin, vou aee (aatraobod b
miped the eod plole assembly, muke suro this
letteririg is positioned] opward

I 1 Tomark the rear plate aesenthly {for capacitor
€2 [only): Make cortoln Lhe assembly is
prltioned exdactly ps shown in Detall -328 with
the three holes positioned sbave the lorger
tontar holn, On the upper ceramic insulator
plate, wiite (2 — TUP,"” Ba sure this Isttering
o positioned wpward when the assambly i
mpunted onle the capaciior main assemhbly i
ancthor step.

[ 8 [ }oalidea #00 fat Rber washer onto the wnd of
pich threadiod rocd.

I pitmmi @ 4 - = & L W
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11 1 Apply o small amoinl of grease in tha mces-

gpd ares inthe and of the setscrow thidalled 1o
huln AS of the raar copacitor plate. Then plice
g stenl ball in the recessed area of the mtor
shiafl

Heathkift

i 1 | Tighten the setecrew in hole AS of the

capacitor rear plite shly uitil you fesl some
resiatance: thon tighten Uhe sotorew. 1081
more Naw Hghten the 1/4-32 mit at AS

L)1 1 Refer ta inset deawing #2 on the Piclonal
i 101 Position the capacitor tear plisle issentbly ss wmd, if necessary, form b end of sach of the
shown [pote the position of the lattared ppd of Iwo forked springs intoa small tab, Use a pale
tha ceramic fnsulator plates). Then mserl the of long-noge plicts. Set one of these aprings
emits of the threaded rods through the corres- astdis umntil it 18 ralled for during the assombly
ponding holes [n the ceramic insulator plato of the transtiitter matching rapacilor
Lag {02 nots and #10 flal fiber washers to
yemure |he assombly Do mot svertighten thy 1) 4} Heler toinset deawing #3 on the Plotorial ind
SO, form the urved part of vdch forked spring so
i bsexactly like the drawing. You can posi-
. tion the forked spr ver the actual sizs
| 1] | Maount a cepacilor-msuniing bracket on eatth |::un1.'rlrln ITI.hH;pH:;f: o G
wnd of the capacitor assembly as shown, Uss 8 ' '
fr..n:rhﬂ-_lz *d.'i.'ﬂ :"[I::';. lﬁfﬁh;ltﬂ Eittrsn';': [ 11 ) Uselong-nose piiers to hold a forked sprimg.
SRR B RIS P I-;I qEFI.. ]I-.m .lm-t a Fhen lower the spring over the end of the
the capecitor assembly on a Hat surface before safor: shatl - Push the saelg dov wivd ke
v tighten the serews: Do not overtighten the the ak of ihie: spring tiln hald AP (i the
bl capacitor rar plaly. NOTE: Dn capaciior C1,
hole AP is below the center; the fork end of
the spring will point upward
& i e 2 3 -ll : -] 'II. T
I"."'.‘f‘]"._"]"‘_] g i k | i | L | d '_1_._J_I I | | LT . |..1_.1._
|!:| Il:'“‘: |=r|n ] i 1|- l Il L . i -'I- :;l 2l ]l 'rl P.It '_r- L T
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PICTORIAL 3-4

Refor-t Fielsrie]l 34 for (he fullbwing efeps

|1 | Position the cepacilor gssembly a2 showi i
the Pictorial

i1 Beferto Dorat] 345 and stact v 502 = 378"
gerledtriows intio mich of the thras It knobs

[ 40 | Push vine af the knobe omtio thie capucitor
shaflt Then tompormily Ughian The Twi
seterrnwn ko the Knob

[ 11 | Tarn the mpacitor shaft so the platis are fally
mesabiel |l |

=38 371w
ﬂ LETSOREW

NOTE: In the following steps. fiest locats an iosed
B-5/ 10" lapperl spacer. Then use the spacer to chack
thie top |ingide} spacing of the top coramic insulators
a5 ahiwe In Plefortal 3-4. Do this st both apper cor-
ners, i te @ach thrisadind brass rod

R-4/18" TATPED SPALER

L1 b Turm oots 1, 2,4 and 4 (a8 necessiry ) [ posi-
tion each plate to the stator halfway betweron
Wi Gorresponding rotur pletes. Carefully in-
spect the capacitor assembly from o sids
then the other sids, 1o make sure sach ait
plateis positionsd properly. Then Hghten the
frur nuts,

[ V1) Turn the kol several times esch wey and
poike Bl torgue nesded Lot rs Uhe shalt, This
i= the recommendpd tensian sdiustmamt.
virlk desite i have the shaft tom sasier or
harder, loosan or Tighton thy seisirew in the
capaciiur rear plale g2 desired. Kaep in mbin)
that the tensfon will Ingsen aomewhor Ty (-
self during normal operation

i )1 1 Loosen the setecrsws in U kool and romove
the knob From the shafi. St the kb sdide

lomporarily,

This completes the assembly af thy matching
vapaciton, Sl the capniivor asicle wnti] i (s callend foe
in o step, I you havy not asseinbled both cepacitors
return o 'Tramsmitter and Antenns Matching
Caparitors (U7 and C2)" oo Page 26-and complite th
steps Tur th other capacitor, Whish o complete hotl
capicilors, proceed 1o the fellowing soction,
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ROLLER INDUCTOR (L1}

Rueler ta Plclordal 41 [Mestration Hooklet, Page 10)
for the fnliowing steps

| %)) Peel the paper from both sides of the two in-
iluctor snd plates

| | Refar to Detail 4-1A and make a pentcl] Hoe
goross the cenler of the 4-1/47 strap. NOTE
The pencil line will help you bend the strap
i the middle when you mount it later.

i) Pogitlon one of the inductor end plates
shown in Detail 4-1A (note the position of the
eaven hioles in the plate)

{ | Hend the 4-1/4" strap over Lhe indicated edge
of the induttar end plate. Secure (he strap o
the plate at hole BE with a long shaft bushing
and a controf nut, Be sure the small holes In
the strap line up with the corresponding hole
in the nductor end plate before you tighten
the hardwara.

NOTE: The inductor end plate you just prepared will
be miferrsd 10 as the rear inductor end plate. Set
the rear inductor end plate aside temporarily.

EWC L

sIEAT

e a0

AusHiHG

-

CuMT RO L
Nt

EEAR |(NRULTO®
Ema FLATE

Detail 4-14

LIFN G BHART

Heathkit

Posifion the remaining inductor eod plate as
shown In Detall 4-18 [note (he position of the
sevan holes in the plate).

Refer (o the nsel drawing on Detail 318 and
stralghten the control solder lug, Then mouni
the control solder lug at hole BC with a loog
ghaft bushing mmd a control nof, Tighten (he
mul anly finger tight at (his time

Monnl on 8-32 % 8-5/16" tapped specesr to the
inductor end plate st BA. lsd an B-32 » 58
screw, & #8 lockwasher and & #8 fat stoel
washer. Tighten the sorew only finger tight.

Muount 4 cepaciior mounting brckst to thi in-
duwctor end plate at BE and BF. Use an 8-22 »
H-5/18" tapped spacer, an B-12 = 6/8° strew, i
#4 solder lng, and s #8 flat steal washor ot BE
U'se dn 832 » 8.5/ 16" 1appedd spacer, an 8-32 »
58" acrew, a #8 lockwasher, and a #8 stens] flal
washer ot BF. Tighten these scranws only ngar
tight. Positlon the solder lug st BE straight up
(toward the spacer al BA)

Refer to Dotail 810 and powition the control
solder lug at BC s it tonches the #8 sulder lug
gt BE. Then solder these lugs together Now
tighten the contral nut st BC

Note that the bushing on ons end of the mllar
inductor is lomger than the bushing at the other
end. Apply grease to the shaft at this end of
the inductor.

Slide the shaft ot the greased end ol the roller
inductor into the bushing o BC in the hont
inductor and plate

Slide the shafi oollar onte the rear shalt of the
roller inductor, Do nat tighten the setscrew in
tha collar at this-time.

Reler to the inset drawing on the Pictorial and
identify the curved side of the brass spring
washuer, Thun stide: the spring washer on the
resr shafl of the roller [nductor with the
cierved glide of the spring washaer toward the
inductor,

Apply grease 1o the rear shaft sad of roller m-
diactenr,

Slide two contacior springs anto the spacer
mounted at -BF. Be sure o pe these
q#hﬂﬂ!mhnmthm
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INTHED
i
CONTRUL KU

(RNl 81T Ty )

FRGNET INBULTOR
[HD PLATE

CAPACITON
MOUNTING
dHALEED

Star the bushing in the rear inductor end plate
(angambled sarlior] anto the rear shaft of the
rallerinductor. Besure {o positicn the end plate
as shown in the Plotorial

Line up hole BG with the spacer coming from
hole BA of the front end plate. Then mount the
roar inductor end plate to the spacer. Use an
B-32 = (8" acrew, a #8 lockwasher and o #8 Mal
sto] washer. Tighten the screw only finger

tight

Mount & capacitor mounting bracket to the rear
Inductor and plate snd the romalnfng spaters at
Bt and BN, Use fwo 8232 o 8/8" scrawes. wo #8
lockwashers, and two #8 flat stesl washers
Tighten these sgcraws only finger Hght.

"I | o e T ]

":.I"'l".l s WINPT
T

}etail 4-1R

o L 1R
50, 0LR
(KA

TAPPLE

§-32 0 %508
SPACERS

.
—

I-'r -

1
L= D | L] L] L] L o L
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FNU PLATE

Refer to Pictorial 4-2 forthe following step

Slide itho miler ormtart oodo the letebos od
Then slide a #6 (lal sted] washer onlo mch
i of 1he tnaston rod,

Start ane snd of the prepared tension rod tnio
bl BED in the Iront inductor and plite.

Sturt thee frive end of the tension rodd into hole
BL in the rear inducior snd plate. Be suro the
groove In the roller contact rests an one of the
wire turns of the Inductor

Position (he two contactor springs. towind the
andu of the tension rod Be sure the #6 fat
sten! washers an the lension rod are on the

GHT INBLUETOR
ThD PLATE

"_'uu“‘“"}
i |.?':-'5"'
. BREW

,ﬁ'ﬁ

II IH LFCENASHIR

T
®, | 1 1 AT STERL WS s
i

L
- b B
TR ERER SPACLE

PICTORIAL 4-2

Push an 8-32 = B-3/ 16" tapped spacer bel ween
thiv front nnd rear inductor and plates, Be sure
the contuctor springs are ingide the spaoer as
shown. Thim mounl the spacet at BE and BH.
Use two B-32 = S/8% scraws, Lwa #0
lockwashers, amd twi #8 fiat stesl washors
Tighten the aoreiws anly finger tght.

5ot the raller indudtor sssembly oo a flat sur-
face, Thon tighten the four screws an eadh 1
ductor snd plate

Push the inductur sgalest the bushing in the
frunt nductor end plate, Then push the collar
an the rear inductne shaft firmly towiard tha reir
inductor and plate and tighten the setsorew

sided of the contuctor springs away from the
and plates

This completas the assembly of the rollee inductor.
Set the rollar lr;dm:m:mﬂq untif i1 s cille] forin &
tEp,
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TOROL DA
PICTORIAL 5-1

BALUN COIL (T1)
Risfer 1o Pictorial -1 for the following steps. yirt wrap Lhe lape around the core. maks sure

yox pull the twpe snog. Maoke sure oach tum
NOITE: In the following steps. be careful so the adbe- overlaps the provious turn gboal 1/4° When
sive on oue side of the tape doss not stick 1o itself v have coversd the whals cors with wape, vou
when you handle the tape should huve B-10" rematning. Do ol cut Lhis

atil off

i ] Cuta3s® lmgth off the roll of glass-cloth tape.
I | Similarly. use snother 36° longth of tape o

| | Wrap this length of tape around ane torokdel caver thie Tomaining toroidal core with one
core to cover it completely with oo leyer. As layver of tapea,
(] s & il | s T’ a El =] F y )
-.‘.-."h"lt.-'li‘ ISP TS S 15| 8 1 i 1 i | ho el i | Ll | i i |
LR TR S SR e Y TS e T R Rl Wi A N . 2
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PICTORIAL 5-2

Heafer ti Plotorial 5-2 for the fullowing steps.

Hold one pretaped core b weon the thumb and
index finger on your 1eft hand Then grasp the
remiining protapoed core with your eight hand
slip the free end of the tape down through the
vontor of the first cors and place the cores on top
of pach dther as shown

Positian the peataped cores so the tape ends are
located wpposite sach other, Then while you
liialel beth poves bn place, fivmly wrip the whaole
length of sach tape around both dores. As be-
fore, maks sure esch turn overlaps the previous
furn about 174

ul two 15" lengths of glisss-cloth tape

Wreap noe of the tape lengths around the stacked
cores w1 one of the (vwo aress oot previous]y
coverod with inpe. Maks sure you wrap the tapo
un it will overfap part of the taps mmds alroady
wrapped around the cores. I necessary, cut off
any excess tape longth.

Similacly, wrap the other 15" length of tepe
grovnd the corss ol the ared opposity the ohe
covirad in the last step, If necessary, cut off any
nxCEEs fape

S TR 2 3 & i &
AW HE § Bl TR I I ‘ I I
1 osealt | | i “ils =i | I J i l | | | A T | L
FREFTIT T T . Bt g R L L B L | 13 T T ey ) AL
1 EEel E " ¥ - ) ' " " | 13 n T Rl ™ e
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PICTORIAL 5-3

Refer to Pictorial 5.3 for the following steps core assembly and wind oneturn ontothe cores.

Adjusi the lwo free wires ontil vou hsvs o
length of aboul 8° from the cores 10 thy wire
wnds Pull the wires firmly agains the cores

| | Locate the Tefloo-insalated wireand col 0 foa
length of 11 feel

MAFTE: Whitn wou perform e nest Uwo Stops, be sure

T pull vach winding until it Is snug: An easy way to { | Continue to loop the folded end of the wire

rio this s fo hook the folded dad of the wire sround a around the core assembly, through tha center

door knob or similar gbject and then pull the wire of it, until you have a tatal of 13 1o 15 tums

untll i is tight. wiund on the cores. Mako sure vou pull tha

wires soug for each tlurmn you wind, Make slire

| Fold the 11-foob wire in the middle Then push the wires do not twist or overlap the ather
tha folded erd through the conter of the dual wirss,

A\
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PICTORIAL 5-4

Rafor fo Pictarial 5.4 For tha 1IJ-|'|IJWII1F; sleps
{0 iZulb & 2-foat length ol glags-cloth bape

[ | Position the wite ends of the bilun assembly is
shown. Make gure tho fivst and the last turns of
the winding are pushed firmly down agalnsi
the cores. Then atart 1o wrap the 2-fool length of
tnges around the owter ciecamfarence of the as-
sembly to hold thess tuems in plaoe. As vou
wrelp thie tape oo the assembly, positinn each
patir of wires 80 they areabout svenly spacod all
the wey around the sssembly Wrap the entire
2ufoot lungth of taps onto the assembly.

I Gt Hhe wilke annds 1o the dimensions shown in
the Fictorial and romeve 1/4° of insulation from
ach wire end. Thon twist the strands on sach
wien fogether and melt a smallamount of soldar
an the wire sndd to Wold the strunds together.

MOTE: The balun coll consists of Iwo separate wind-
ings When vou install the balun, ong wite end from
pach winding will be connected to tho chassis Come
plati the miext three steps carefolly tiy muike sore vou
aploct the proper wirs il

[} Atend & of the balin, Wrap a 17 piece of Lipe
irciind nin of the o wine dntdas

| 1 Tuarn oo your ohmmater and set it tothe R = 10
TRLIYE

[ Uonnect oog of the test leads Lo the wire with
taps around i Thim copmect theother test lead
to e of the wires ol snd B of the bplan Wreaga
1" leagth of tape around the wire and that does
NOT show continuity.

- T T T T ] 2 - g1 -] i
e e W il T Wi | i i | ] | T | i i | [ PREeaL L T S| e
ey ety I T v f v , T T ¥ T |I ' 1 L] 1 F L
= N (B T (] W ] ] W " 18 i lI'Ii. (1] i i e "



Heathkit

Page 34

EALLUN
COng

PICTORIAL 5-5

Ritler 1o Piclorial 5-5 for the following steps

Hofer to Detadl 5-5A Peet A and Phis i jELLY il
gas pliers o squeess Lo sides of 3 #10 solder
lug [only enough to compress the Inned
slmva), Then turs the solder l0g 007 & shown
in Marl B ood squisses. |4 sgain aolil you can
mastly remove the metal aleeve [rim U snldir
bug fees Purl ©), Thscard thie metal sleeve: it
will mest by used

In the satne manner, remove and discard the
mrtal sleeve from nne mare #10 soldor lug,

[nsuet the bare end of one of the untaped bl
coil wires into & #10 salder lug as shown
Crimp the laby of tha solder Loy tighthy against
ther wires. Thew solder tha connection

[ the same mannes, install 8 #10 solder lug
an the rpmaining antaped baluti coll wire,

FART A oI SOLUER Lig

L EN Ti
5 IR

CAMLTILD Tk
TIEES -'-!.'IJ AT L]
MIFAL SLLdNE

PART C
METAL
Q}ELEE'IH
e

Detatl 5-5A
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Detail B-14

CHASSIS FINAL ASSEMHBLY

Refer tu Pictorial 6-1 for the nllowing Alefis

T1: Refer to Detail 6-1A and mownt the balun
coil on the rear panet al T1 as follows) Place a
#f hries washerama B-12 = 2° brass screw: then
start the sorew through reer panel bule T1. Plocs
8 tirperid spacer on the screw and posttion the
nenfer of the balun coll over the spaoer as
shown. Place another tapsred spacer on the
screw , Lspared snd polsting inward. Seeura the
pssembly with a #8 brass washer, 4 #/
luckwadhoer, and a 642 nut, Poslilon cail T s
shown In the Pictorial

Nt luclls =f gl beesed ssifau.

Page 3§

A"

i WV . }
WaSHIR

[ =g

]
i f_}

Place the solder lug on sither of the untaped
balon eoil wires ante Teediiroogh T4 with the
nut Yiou removed o the leét grep. Tighten the
ot smagle

[ip Uhe patie manner conmetl | i rerEi g ool
wire nto fesdthrough 15, Tighten the nul
LT A

Puah sll foor balun. cofl wives Bk sgaiose e
inside of the resr panel

Remiove the paper backing from the blue and
white tabwl| and prress the Inbel in plsce on the
imdidn of the rear patiel 1o the opper right coenes
as shown, NOTE: Be sure to sefor o the madel

[EFUE PSRRI PRSP R B N PN iwe Badm
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MATCHING
CAPALITOR
el

WOUNE
HOLE

FLOTTEDR
bt

I
LOCEWA I HER

e 1 Wi BUSH srEas  MUT 4 ,
" TUWART REAR ""T*J f-37 & 38
- 0F CHAZEIS - HEX HEAD
o mstqm
Detail G-2A Detail G-2H

Helur 1o P lctorial B-2 | pstrstion Book)al Pege 11 [op | | Puosh the 4-1932" strap (owared the rear of thoe

Ll (el vy i g eelipqen Chissts ws whown in Detail 6824, Then tighten
Ihe miats on feedibirooghs D and 13,

[ Relar to Detall 628 and temporarily cemisve

e oador nut from feedthrough 13, Then socioe {1 Holer o Detall 628 and, on the tear mounting

o round hole end of & 4107927 sirap o this plate of matching copacitor G2, mount tha

ligepell briroszhy wikh Thee ot yoo removed, Tistliben slotted bole ol @ 7-1318% strap ob Bole AR [jusl

the rmut ooly Hogeer ight of this (ime below the center sptscrew). Llse-a G-32 = 3/8"

foes hsned gorew and o #6 lockwasher Tighten

I Haler sgabo to Detad] B-2A and temmove e ol Il s creily froper il Position tha strapoas
From Teedihoough T and place thie fres end ol ahorven o i hea el

hir 4-10/42° stngp owar the stad, Reinstall thi
s e the feedibrough and tighten i Fingo
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Netail G-20.

Refar tih Dotal] 620 and secums o shatt couple
unti wne end of 2.0'8° flberplase extansion
shaft  Position ‘the shaft haltway inta the
coniplerand secure 11 with the setsorew

In the sume manner, prepare the othee filsss-
glass axtension sholt using eshaft coupler

Relor to inset driwing #1 un the Pictorial and
apply . small amount of grease to each fiber
whinas extension shall e shiown

Woder o Detai] 6200w [ersiican nilher
fibergliss shalt |nfn front ponel bushing S.
Then position matching copocitor G2 lato the
thassts and ity shafl all the way join the shafl
eonapler. Tighten the couplar setsiormy anto the
shaft. Do oot tighten boshing 5,

Reber 10 Indet drawing #2 andl loosely: mounst
the capacilor (nto thie bullom of the chassis at
CA, CH, andd U with B-32 = 3/8" hardwiirn. Bo
mare fo ise Two #6 briss washoers on sach scraw
as shown,
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I BERGLA WS
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CHUPLER

Distail 6-21)

Heter to dnse) drawing #94 wmd, ol €1 ploce o #0
bris wissher onlo g -5 » 58 scrow and piash
It screesy fiem by dndaa ronnid fool Uhen sy
secury the foul and the seeow 0 the cupaciing
bracketam the ohaasi= with a 80 bross washii
d #b luckwashor, wodl W 138 nur

Push capaitor {2 as far forword as o will g
thom Ughton the moust iog hardwars ol LA, 08,
Lly-nrd €03,

Tighten front panel bushing 8. 11 necessary
hold the st on the insida of the pansl wilh
e

Tesnpirairily temmove the nu? Trom foadthmupl
L andd place the free end ol the 719006 wrap
ovir the stud, Replace the nut and tighten |1
uniigly.

Pull the 7-18/1 6 strap i Lir Torwiard & possible
{4+ cloar feediheoughs |3 and [4) Then, whils
holding the strig Torward, lghten the strg
mivintimg sreew 4l D3 hole AR
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Detail 6-3A

Rifer To Phetorm -0 M astralion Baoklo Pagin 111 frue
tho tolliwing steps

I Plage o shall couplie halfway anto the metal
208" ewtensian shafl. Tighten the sstscrew
kb the ahinft

1 Placy a nylon gear onta the ond of tie ghaf) s
showrn. Do not Highten the gear sptscrew

|V Apply sime presse o the mstal @xtengon
ghaft, about 1" from the etd; then, from the
imadele ol the front peoel. position the ehisft
thrinigh bushing T

[0 Rafur po Detatl 6-3A and, on the roar of the roller
Feluctar, sature the slotted pods of Iwo
4-10a2" atrap=at Cfas shown, Use a B2« 34"
briss serew, lwo #6 brass washers, 4 #8
lnckwashsr, gnd a8 B<32 nuot, Tighten tha
hardwars finges (kehl. Position the straps as
ghown in the Ploorial

| | Poaftiontheroller inductor inlo the chasgiz, and
alicde It forward, o far bnto e shaft oot pler es it
will go; then tighten the coupler satscrow onlp
the shaft.
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Detail B-38

Alide tha lnductor tearward and Hne wp (e
mounting Boles with thiose in e chassis. [1old
tho induciar in plece. Refer o Detail 6-98 and
[isumom the wetpcrow i the cotnbar shal stepgisd
cotipler, As vou stide the stepped cougler to.
witrsd the indector shaft, slide the gear on e
inductor: ghuft furward unti] the two gears are
eqqunlly mneshed, Tightan the setscrew in the

stepped coupler

SHidu the nvlon goar rsirward on e lndoot
ahaft. Then as o view the inductor from the
ahafi etidl, tuen the Inductar counmterclockwlse.
until-the mductor rollor hits the rear stop

Mount the mller inductor intothe chassis al CF,
CF, 00, and G with §-32 & 387 hardware as
ibiven Lo the oot deawing an Plotofal 5
After all the hardwares {5 Installed finger tight,
puil thy inductor ae far fosward . as posathle;
then tighten the muunting hard ware.

Tigghiten frant ginnl bushing T

Tuoen W counlor gour, [ esomtigary o the digitn
read “0 Q07 Make suee the inductor |= turned
lully cowniveeluckwive. Theo slide the uylon
gear afn the inducter shaft forward until it
menhes with the counfer gear Tighten the
sitserew onto the inductar shalt
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Dertail G-4 A

i Ui the rear of Inductor L1, position ang of (e
wtrwps  coming from O] omo capacitor 2
threuded shaft AN, Securn the strap s AN wilh
g 12wt Do onot tightsn the strap oo the

Fiid viior wl this time

Hesterr o Fictisrial B4 (HHnstration Bookien. Page 12) Lo
L L T | R TR T

[ 1 Locale the marmow 6 strap and cul the strap
in hall. Refer to Detall f-2A and, with heavy
plivre, Hatten the upper end of the remaining
#10 solder lug as shown. Cul a taper oo the
pormiems ol one of the 37 siraps; theo fomm the
gulder lug around the (opered end of the 17
slrap (without the hole) as shown. As yvou sol-
der the strap to e lug, be sure the soldar oom-
pletely penetrates through the solder lug

| | Reafer to Detall 648 and connact the solder lug
o the 37 strap to hole AU In the rear mounting
plate of capacitor 21 using & B-32 = 38" hex
hisied screw and o #6 lockwasher. Tighten the
spraw finger tight.

CAFRG TN
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Pasithon the tomadnne Mbaseloss slwf (with
coumplior) into frood panel bhoshing X Then
it capwae ] tor 5O vt thiee o hassis ansl ko
thie oo 6f e shafl coaplor ol thee sl s
Fuk v mesmtecds Tediles e TR R TR TR
e capacilor sl

Mount capaiitor C1 to the chassls ol CK dand
CL with a 6-32 = /8" black screw, fwn #6
birass washers, o #6 lockwasher, und 8 6-32
nuf at sach hols as shown in the inset drawing
or Pictarial §-4. Tighten the lardwars ||_|_'|_|_3,F!:i'

tight

Reler to D#all BAC wnd. al CN eeeum e
gapicilor i the chessin with o 6-32 A"
black sorew, 4 #6 brass washar, a cahle olamg,
i #8 loekwasher, nnd 4 %32 ful. Place the

eabla shield undet the cahls clamp, wnd pog)-
tion the clamp &8 shown o the Pictoriol.
Tighten the hardwarn Anger tght

KED
STRERP HA=S
i
ER LUG
LAl .--|' -_
1HIFLD o
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Detail 6-41

| Refer 1o Dotadl 6-400 ol knsfull w e foot s
ihanate ole ot CF using o B-32 = 50" screw, a
&b bass washer. o colile olaing, & #6 lock-
woshor, and o 522 out Pasitton the cable
apder the clamge ot pesiilon the clamp as
ihrwm o the Pietecis], Tighbon the fuadwai
Flovier adar,

| | Push capeitor G1oas far farwand gy possible
ipam tightan the motnling bard were al Ch, UL
N, pnid F

IMPUR TANT: Be sure the spiral shiglid Is positioned
away brom taning capacitor 1 as shown in Pictorial
ih—4

| ) Tightin feant pans) shad bashing X

() Hemowve the oot fron e end af fesdthnough
syl B andd prlage thi bl in the end of (he strup
caming from capacitor (1 hole AL ovar the
shudd, Thethton the not onto the stuil

Tightisn capacitor strap sorev ALl

Posilion e end of tha cemutinlig strep coming
from the rear of inductor L1 ento the thesaded

spacer at AT on capacitor 01, Secure the strap

with & 10-32 brass nut,

At the rear of roller bmduetor L3, hook your
middle and index fingers over the two straps
gulny 1o malching capactiors U1 wnd 2, As you
pll firmly rearward ontha straps, Ughten the
atrap mounting screw ot GJ. I necsssary, after
thi sorew [ fight, refonm the steapy shightly (o
make surw they ar an far as possthle from the
Indutor spacer scrows gt The upper corness

| Checkall the stra ‘e monnted in the rear

of the chassis. surethey do not touch each
other or any métal parts other than thoss that
thiey are connmted to, Helorm e straps as
§ T T j
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Bater tis Metorial G-5 tor the fol lowing steps.

Turn the detomt shafi fully coontarelockwise
it viewed fromm s frood paoed), if i s
nnl glreiidy Bien dones,

Bafir 1o the insl doswing on the Plotarial ansd
b sure SW101 motor In positioned exactly ss
shown. Do not turn the switch unill the
coapler b been secured on the datent,

Place a shaft coupler onto the flated end of
the detent shafl. Slide the coupler g0 it is all
the woy past the end of the shafi,

Position the fiber shaft flatted and through the
lurge hole in the rear panel snd inta the center
of switch SW101 in the remaote sensar assiin.
biy. Align the front end of the shafl with the
detent shafl and slide the shaft coupler for-
ward so half the coupler is an each of the two
shafts. Tightes both coupler setscrows.

Grasp the shalt coupler and tuen the shaft o
the sscon of the four switch positions.

Pag= 47

PICTORIAL 6-4

T a 8-32 = 1/8" setecraw Inlo o small knob
as shown. Place Lhe knab nilo the detent shuli
it the upper left of the fromt panédl, Position
the knob palnter directly o “COAX 17 [l
tighlon (he setsirsw

Turn the SENSITIVITY conkral fully ounter:
vlockwise. Start anothes B-32 » 10" sitarraw
it sall kuoh Place the knob nn ihe SEX.
SITIVITY comtrol shaft and turn the knob
pointar o the T-n'clock position. Tightesn the
SRlachw,

e w II.I!I{H Kriinly it (b INDUTTOR sy el
tigghten bl sk

Turm e et o Dobl ot ohd g cage s W
thoir lulby-meshad  pasitions, Thon plaoe o
lieme kmeibs onde the shaft of TRANSMITTER
MATCHING capocitor G1, Posilion the kaob
poiite w10 and gkl e twe knob s
WAZFEN W

b thee sast sssner, install the remoeining leme
knah an the shalt of ANTENNA MATCHING
warpac it 2
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Hattur (o Plcteeisd ti for the fodbo g stips,
| | Position (he choessis a5 shown 18 the Pictoral
METTE: Porforni wily ore of tha next 1w staps

i1 I wons widh Do have your Antenmm Taner fosl
Lol (bl | cned pioveaeee Soid a8 aand €25 0n
e bottom of the chaessia, Ve b 6-32 x G0
geriven, 1wn #B5 bhrass waghers, two #16
bisbkvwimabinnt, andd Do 32 nods

) &t veon wish (o have the front of the chaasly
tilterd vipwited, mount round feet and fapensd
apavers wt CR and C8 on the botton of the
ohagsia. Llse bwii 8.3 114" premwe, o 26
brss winhars, fwo # lodkwaibiss and Ywi
B33 nuts.
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PICTORIAL 6i-4i

Thiz rompletes the chagais issembly of your Anlenna
Tuner, Makn the lnllowing checks baldies you procesd
Lo~ inal  Adasembly";

1 Mske soee all Bardwars W Ught

2 Makn sure thers gre o Gsaldered connec-
tiomns,
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FINAL ASSEMBLY

Rofer o Pictorial 7-1 for the following steps,

NIOTE: When you install the eshinet top oo the
chassis in the st AtaEp. makeE ure v |_I-:H-l1l_l i 1
with the wide space as shown

[ 1 Ulze adbght A-32 = 30" screws and moant tha
cablnet top omto the chassis

PICTORIAL 7-1
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APPLICATIONS AND INSTALLATION

Rsferin Pictorial 8-1 (1 ostration Booklial. Page 13 for
i fulbowing STEps

|1 Check REF meter 841 1o see that the pointer s
chiresitly over the left indesc B i 12 nol, tirn the
Meter Adj serew, just below the front panel
sber cutout =lghtly in either direction until
the pointer s correctly positinned.

i 1 In ths same mammer,  nocossary, adjust the
podntur position of FYWThmeter M2 0 lts pointer
= iroetly uver Phe 1o indox

APPLICATIONS

This Antenna Tuner will convert & reactive andior
reqlstive load 1o o nonresctive, S0-ohm load, You
con adjust it (o tune put load reactande and lrans-
torm the load impedance 1o the required S0-obim
runsmditer (oo amplifier) output impedance. The
Tuner uses a roller inductor along with two varigbie
cappcitors (o provide an almost unlimited malching
range, and features T60.-moter through 10-metar
cavarsge withoul bund switching.

A 4-10-T [halanced-do-unbalanced} balun coil, on the
vulpul side of the Antenna Tuner, permile the ase
of balanced feed lines, You can use the Tunsr to
match inlo coaxial lines, random-length end-fed
wires, or balanced fesders.

INSTALLATION

Pictorial 8-2 ([Hustration Booklet, Page 13) shoows
a typical fixed-station installation. This Plictorial
shows an Lnstallation where the Antenna Tuner's in-
ternal coaxial switch (SW101) may be used 1o fsed
the RF source either 10 your Antenna Tuner or any
one ol several F0-ohm antennas or BF loads. 1T an
amplifier 4 noil used, connect the cable from the
trunsmitler's pntenna copnector directly to the RF
input jack on the rear panel of the Antenna Tunear

Use the coaxial cable, like RG-81), lo Inlerconnedl
the various pieces of equipmant, NOTE: Cables
should not be longer than necessary

A ground post is loostod on the roer panel of the
Aatensg Tuner, Connec this ground post to o godd
varth ground or a water pipe. Use the shortest and
heaviest conmection possible,

Hefpre vou use a waler pipe ground, Inspect the con-
necticn around your watar meter, Meke sure that no
plugto or rabber hose connections are used which
interrupl wlectrical continuity 1o Lhe waler stpply
ling. Install & jumper around any inselating water
connectors vou find. Use heavy copper wiee and pilpe
clamyps. It is best to ground all eguipment 1o ooe point
al the uperallng position: then grisind this polnt
disrussad abova

Reforr 1o various publications, such as the ARRL Rafio
Arateur Handbook, for more information concerning
grounds
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OPERATION

Reler to Pictortal 8-3 (illustration Booklel, Page 14]
Io identify the front panel meters, switches, controls,
arul the counter readout. A description of the func-
tion of each is included. Alse, refor to Pictorial B-2
tor any rear punel connections.

EXCITER TUNE-UP

The linal stage of some transmitters must be tuned
up before they can be placed an the air. 1 is impor-
tant thal you lune up an exciler on a “dummy load"”
befure you wse it wilth vour Anfennd Tuner, You
can use any load that has o constanl, resistive impad-
anci: nf 50 ohms thal can dissipate the necessary
power {or & reasonable length of time. As an exam-
plee. the Heathkit "Cantenna” is a satisfactory lnad,
NOTE: Do not use light bulbs as a “dummy load."
Their resistance varies with the current, and their
regLlanes varies with frequancy

COUPLER TUNING

NOTE: When youturn the mollar inductor, be carsful
that ynu dn pest tuen (0 past (s end stops. This could
cinisn (he roller contact o jump off the wire s
i thie inecuctor

e parl ol ithe "Operation™ section ipcludes the
procedure for using your Anlenna Tuner wilth vari-
nug untonng systems, The “Preset Choart™ on Page
GI gives the ppproximate setlings lor the Antenna
Tunar contrals when a 30 ) resistive RF dummy
load is used. He sure to record the settings of bath
varipble capocitor knobs and the counter so vou can
freusel Lhe comirals the next time you wse o particular
band. For yvour convenience, bwo "Logging Charts”
are included oo Pages B0 and 61 of this Manual,
Y¥ou may wish to make several coples of thesa Charts
{or nuse in the future,

NOTE: The "AREL Antonns Book” is readily avail
able und |nclodes comprehensive infoemation on
tremsmission |imes and anbénnas. You can purchase
nther simdlar redio amateur handbonks and some qre
availablein public lihraries

Before you proceed, make sure you conpect your
teansmilling squipment as shown in Piciorial 822
NOTE} If you are pot using an amplilier, comnec
the cosxial cablbe from he exciter's RF output com
nector directly W inp cnnnector B gl the pear
panel of the Antenna Taner

IMPORTANT:

1 Pruring the tuning procedurs, apply only
anough BF puwer from the exciler o gel
d meaningiul reading on REF meter M
in its mosl sansilive position, When you
have made coarse adjustmants o e Ao
tenne Tuner, as idicated by minimom
reflecied poswer, yoo may increass fhe
powar from the exciter. Al this e, vou
ari make (ol adjustments to the An-
tonna Tuner,

2 Wherh vou tune vour exciler, b sure o
observe the duty cycle limitations, if
any,

i Many salld-slate excilers have sutomatic

VEWR shut-down cirowits: Duriog o

following tuning procedures, & decrease
In VEWER should correapond to an in-
creage in forward power
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LCnaxial-Fed Anlennas

A antenng fed with a coaxial lins, such as & beam
anlomnag v i centerfed dipole. can sasily be outohed
with your Antenna Tuner to provide a good malch
t Lhe trasmitter soross Lhe aatire Band, This will
be purficulacly bendficial when, [or exanply, yoa
iise an bif-meter dipole that bas been cul for & par-
tiinilar portion of the band

For toax-to-coax fepder molching, use i following
taning procedure,

1 Preset yvour Antenna Tanowr controlsas ol
ligs=

TRAMSMITITER
MATCHEND [T
TNATTTOR (L) Befar torthe " Praset
Chart” on Page 62
for appraximais
seftings

ANTEMNA
M ATOHTNG 15

i

Connert the antenna feed lineto COAX § con-
st |1, o o COAX 2 connector 12 [oF 1o
BYPASS jack |7 lor & 50-ohm, popreactive
I|H|1I|||'!|' tod | oom the rear panel of 1he Anlenna
Tuner. NOTE: When vou use BYPASS ek
I7. the meters swhll =till Indicats, bat the
mudfching ciccalis will ool have any ailpe

1. Set antenna switch SW1D1 to the position of
the connector vou selocted (n Step 2

4 el FWD-SET switoh W1 in the FWTD (o)
posilion fo measurs he forward power an
FWI meter M2

=1l

Set HIGH-LOW swilch SW3, 1o LOW [in).
B Sel REF-5WR switch SW2, 10 SWR {in],

7 Setl SENSITIVITY control B3 to the most sen-
slbivie position (lallky clockwizal,

i Turn the axciior power on

il Wilth the exciter noeither the une or COW
made, advance the sxciter's carrier lavel (or

power outpat) control for an on-scale reading

on REF meter M1,

10 Adjumt L1, the roller inductor, until there is
& drop in the SWR reading on REF mster M1

Heathkit

11 Feadjus! copatiiors C1 and £, along with in-
ductor L1, until you oblain e Inwesl S¥WH
eeading oo BEF meter 81

NOTE: With many antenne systems. yvou can obtaln
several differen) matching combinatinns. Always
use the matching setting that uses the most capaci-
fance for C1 and C2, as maximum capacitance pro-
vides the besi harmonic attenuation. hfaximom
cupacitancencours whien €1 and G2 are set to 200

12, Advance the exciter's carries level (power out-
puat] for full power outpol. Then cosdjust ©f
2, and LA for minimiom reflected powser, Ad-
just the SEMSITIVITY conteal counterciock
wite ga necesairy. NOTE: IF the FWLD mosier
indicates mom thon ZO0 watis, retedss FIGH-
LW switch SWa tn HIGH

This completes the tuntng procedure [or coaxiil e
Erlennas, You can aow osean amplifier without fo-
tuning the Anteana Tune:.

Single-Wire Antennas

MOTE I puesthle, dss s end-led  goorter-
weavelangth antenng or an odd mullipie of o' guartsr
wavelength, Such wn antenna will bave low mpud-
anece and will redoce the chunges of high RF vollages
pppstariog on the Antenne Tufer or assoclibied
prULpiment

For end-fed wires, sundom-length wires or Windaom
type entennas, use the Iollowing Wining procedurs

1 Presef vour Anterna Tuper controfs ad fol-
lows:

TRANSMITTER
WA TICHING (1)
[MIIICTOR (L1— Redar to the “Prosel
Chart" on Fage 62
Torr approximnis
gellimas.

ANTENNA
MATOHING [C2]-

8 Connect the antenne to SIKGLE WIRE con-
pocior 3 on the Antennag Tuner rear panel.
He sure the shorting bar i3 nof conpested (o
coptecior [

% ‘Tum anlenna switch SW101 o the LONC-
WIRE positiomn
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4. Sot FWID-SET switch SW1 in the FWD (o)
pesition o measure forward power oo FWD
ervetime A2,

(4]

Set HIGH-LOW switch SW3 to LOW fin).
f Sat REF-SWH switch SW2 10 SWR (in).

e ael SENSITIVITY contral RS to the most sen-
gitlve position [fullv clockwise),

. Twrn the exciter power on,

q, With the exciter in either the tune or CW
mode, advance the exciter's carrier leval (or
power oulput] control for an on-scale reading
i the REF metae M1,

L Adjust L1, the eoller inductor, until thers is
a drop in the reflected reading on meter M1

1. Readjust capacitors C1 and C2, along with in-
ductor L1, until the lowest SWR reading is
iblained on BEF meter b43

WUTE: With many antenna systems, you can obfain
several different matching combinations, Always
use the malching setting that uses the most capaci-
tance for 1 and €2, as maximum capacitance pro-
vides the best harmonic attenuation, Maximum
capacitance vocurs when C1 and C2 are set to 100,

12, Advance the excller's carrier level [powar oul-
put) control for full power. Then readjust C1,
€2, and L1 for minimum reflected power
MNOTE: If the FWD metar Indicales more than
200 walls, eelease HIGH-LOW switch SW3 1o
HIGH.

This completes the tuning procedurs for single-wire

antentas, You can now use an amplifier withoul re-
Ianbeg the Antenna Tuner,

Balanced Feed Line Anlennas

For antennas using balanced fesdurs, use the [ollow-
Ing tune-up procedure,

1. Presel vour Anlanma Tuner conleois as Dol-

Jovvees:

TRANSMITTER
MATCHIMG (1)

Heder tin thie ' Présst
f:h:lrl' L I‘u,l__!!. 2

INDLICTOR (L1)-

AMTENNA Ior epproximate
MATOHIMG (C32) sellings

= Connect the shorting bar belwesi conmeelor
[3 and 14 on the rear paoel of the Antenna
Tunes

NOTE: When the shorting bar 15 connected between
connectors |3 and |4, BF power is present oo 13 and
14, Therefore, if you have & stngle-wire antenna con
nected to J3 ond a balanced or unhalapced fiesd line
connecied o |4 and )5, BF powsr will be simultane
pusly appliegd 10 lwo antennas

ER Turn the amtenna switch SW101 to the LONG
WIRE position.

1. Conned! 1he antenng feed line to BATLANCELD
FEELLINE conneciors 14 and |5

5. Sel HIGH-LOW swilch SWato LOW [in)
fi. Sel REF-5WR switch 8W2 1o SWR [in)

7 St the FWO-SET switch 1o FWh o] b mea
sure forwarnd power on meter M2,

i Sot SENSITIVITY controd B to the must sen-
sitive position (fully clockwiss)

a Turn the exciter powsr an.

1. With the exciter in either the wine or CW
mode, advance the exciter's carnier level (o

pawer outpul) cantril for an on-seale reading
on REF meder M1,

11, Adjust L1, the roller inductor, until there is
& drop in the reading on REF meter M1.

12, Readjust capacitors C1 and C2, along with in-
ductor L1, until vou oltain the lowest SWR
reading o REF muster M1,
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MOTE: With many anlenna sysbems. ¥ou can abtain
goviral ilifTeren! maiching  combinations. Always
use the malching setting that uses the most capaci-
fance for C1 wnd €2, as maximum capacilance pro-
vides the best harmonic attenuvafion. Maxomuom
papaciiance ooours whon O and GZare set to 100,

13 Adwvance (e exciter's carrier leval [power out-
puat ) contral for full power, Then readjust C1,
2, and L1 for minimum reflected powar, Ad-
just the SENSTTIVITY control counter clock-
wise ap necessary, NOTE: [ the FWD meler
indicates more Uian 204 walts, release HEGH-
LW swatch SW 3 to HLIGH

This completes the tuning -procedure o balanced
[eed Line antennas, You can pow use an ameplifier
without rstuning tho Anlenima Tins.

SWR MEASUREMENTS

SWR measurements visually indicate o you the
ratio of maximom voliage (or curmenl] fo mintmum
violtage (or current] along a transmission line and
anfunna. To obiasin an SWE indlcation on your REF
meter:

}. Set your exciter (o the desired frequency.

2 Perform  the tuning procediare  describod
vnder “Coupler Tuning” that coresponds
Ehe mnl e ol are using

1. Sef FWD-SET switch SW1 1o the FWI) posi-
Hon fout),

4 Set HIGH-LOW awitch SWaE 1o the correct
power leval;

LW (de| for 0200 walls
HIGH foul| for 100- 2000 walls

=

Turn the exciter on and advance ils'RF oulput
tevel for the desited forwand power indicetion
on FWE misler M2,

[ Set FWD-SET switch 8W1 o the SET pos:tion
[l )

i Sal REF-5WH switch SW2 to the SWH past-
than [ir),

i Adjust SENSITIVITY contral B3 o position
the pointer of BEF meter M1 over the “Sel’
marking on e imaler

il S¢l FWILSET switch 5W1 to the FWI posi-
tiom loul) and read The SWE on the SWH scale
uf REF metar M1 Al this time, FWD melir
M2 owlil indioste the forwerd powar. NOTE!
If the SWH is greater than 3:1, read tha [or
ward amd reflected power levels. Then usws
these power lovels and the SWER Chart on Page
35 fo determine the SWE

FORWARD POWER MEASUREMENT

Lise the following procedure lo determing the leval
of power thal is being coupled to the antenna:

1, Sel vour exciler to the desired frequency,

v Perform  the tuning procedurs  describwsl
under “Coupler Tuning” that corresponds to
the anlenna vou are asing.

4 Sel FWD-SET switch SW1 1o the FWE posi-
et |oat],

4. Sel HIGH-LOW switch SW3 1o (e LOW pieai-
tiom [im}

) Turn the exciler on and advance the RF out-
jiit level while vou observe FWID meiey M2
The mater will indicate the forward power on
the 0-200 scale, 1T the moter ndicates more
than 200 watls, set HIGH-LOW swalch 5Wa
to HIGH |out] angd read the powsr oo the 0
200U power scale,

REFLECTED POWER MEASUREMENT

Usa the following proceders to determins the lvvel
of power thal is being rellected back towards the
exGiler (dus to § mismatch in the antenna systom|

1, Set your exciter to Lhe desired fraquency.
2. Perform the luning procedure  described

undér “Coupler Tuning” that corresponds to
Thé snfenna you are sing,

3. Sot REF-SWR swilch SW2 to the REF position
font),
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4 Bat HIGH-LOW switch 5W 3 o the LOW posi
tiam [inl.

3. Turn the exciter on and sdvance the EF out-
pul level while you observe REF meter M1
I'he EEF metar will indicate the eflocted
poswear on the 0-500 scale. If the meter indicaies
mure than 50 walls, sst HIGH-LOW switch
W3 o HIGH (oufl and read the power on
the 0-500 power scale,

SWR CHART

FOEWART ) 4 113
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TYPICAL OPERATING CHARACTERISTICS

® A savers mismatch may cause  iransmitier
i become unstable until the SWERE s e
duced o a low value [1,5:1 or less), This
is especially true of broadband solid-state
transmitters. Howeves, this can also ocour
with tube-typa tuned transmitiers.

® You may find that vou have no reflected
power, as Indicatoed by your SWR indicaton
al o number of eettings of the rollar inductor
and the capacitors for some band/antenna
combinations. Always use the matching set-
ting that uses the most capacitance for the
variable capacilors.

IN CASE OF DIFFICULTY

if vour Antenna Tuner doss not operate properiy.
make the following checks

e

Recheck the wiring. Truce wach lead with a col-
ared pencil un the Pirtorial as you check iF. 1 is
frequently helpful 10 have a friend check your
work, Someone-who is not familias with the unit
may notice something consistently overlooked

by the kit builder.

Ahout 90% of the kits that are returnad to the
Heath Company for service do not funciion
properly due to poor conhiectinn s aed soldering
Therofare, you can eliminate many troubles by
reheating all connections to make sure Lhey are
suldered as described 1o the "Seldering’ in-
structions on Page 5.

(heck sach capacitar value Make sure that a
capacitor of the correct value is installed at sach
capacitor |noston.

Check each resistor valuo carefully, Be gure in
pach stup that the proper part has been wired
into the circuit, 85 shawn in the Pictorials.

Be suze all the wires and leads have beon trim
mad as cloge as possible 1o their connecting
points

fi Check for bits of solder, wirn onds, o ol b
foreign matter which may be lodgad in tho wir-

ing

=

This ariterng you wae slould e boalated long
its entire length from any contict with any parts
af butldings, trses, ete. Keep the antennsa as far
as possible from all objocts for maximum opera
thon effeciency

B If, for any reazon. the meters fall to cegister,
check for the [allewing conditons:

i, Shorting wirels) removed from the mea
=5

b, ‘Senzitivity coniral conmoctions corfectly
wired and well solderad.

1 ‘Rensor cahle connections at switch SW3 all
correctly wired and well soldered.

b, Check to make sure That there is an BF inpuat
i the remote sensor, and that these = an
irfput,

NOTE! In an sxirems case where vou are unablo Lo
resolvi a difficulty, refer to the ' Customer Service”’
information inside the rear cover of this Manaal. The
Warranly is lotated inside the front cover
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SPECIFICATIONS

Frequency Range [conlinucus tuningl .. ... ... 1.6 4n 0 MHe.
input Power Capability

i N Ryl Ny -1 - et e N A 2000 watls [peak)

4 NP I S T 6 A AT 1000 waltls,
Input Tmpedance . ... .. ..., ... s A P 50 nhmes,
ELTET T T Wide rangs
Halanced to Unbalanced Transformation a3 4-1 balun
Mater Functions ..., ,....., oA b B e i Forward and Reflectod average power, and SWR
Meter Ranges

Forwsrd (2 raoges) ., ...___ ., L2 Liovw — 0-200 watts

High — 0-2000 watls
Reflected (3 =scales] .. ... iiee oL, Low — 0-510 walts
High — 0-50101 walts
SWH 1:1 1o 3
Watlmeter Acouracy (full scale)

200 W and 2000 W [FWD),

B W TEEF] 5 . e e e o 6 s 15 5% |AVE],
50 W (REF) ...... .. e = 7.5% (AVG).
Insertion SWR .. i e T S Less than 1.1:1,
Crearall DRMSASIONs ..o ..ooooiii i i iis 14-1/2" % 13-77/8" » 5-3/4"
[36.8 » 35.2 x 14.6 cm),
Lo R SR ORI [T 15-172 Ths (7.1 kg).
e -S—

The Heath Company reserves the right to discontinue
products and tu change specifications al eny time
without incurring any ubligation to incorporate new
features in products previcusly sold,
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CIRCUIT DESCRIPTION

Rufier Lo the fold-in Schematic Dlagram whilie you
read this “Cirowit Deseription.”

TUNER CIRCUTT

The Antenma Tuner is an adjustable BF minslormer
that will match an unknown load presented by an
anfonng amd its feodline Lo the reguired S0-ohimn
transmitier impedances

Loupling capacitor (2 modifies the load impedance
fured back 1o the tuned circult formed by capacitor 1
and inductor L1, The tolal resonant impedance across
the tuned circuil dependzs on the LG ratio of 71 and
Li. and the load impedence as tronsformed by C2
Lapacitpr £1 performs capacitive tapping which re-
guifts ina 5t-ohm impedance at RF input connector 6.

Fhe reactive loads at switched outputl connectors J1,
12, i |7 are compensated foras you adjust C1 and C2
b{1 reSTMmATICE

4 411 (halgnced-to-unbalanced) balun coil, 'T1. 15 used
for baleficed ling operation

METER OPERATION

From inpul jack J6 on the sensor. the conductor is
routed throagh loraid coil L1007, through the con-
tacty of coaxial switch SWi01, and (o either the
bypass output al 17, or theough the Tuper ciroins
to outpats |1, 12; or to the feedthrough single: or
eloviililswire pulpuls at )3, [4, and J5.

L1071 14 o current pickup element for both the lor-
ward and refiecled power which passes through the
sensor, A tranemittad signal passing through the sen-
sor induces o voltage in the oroid coll, This voltage
is directly proportional to the amount of RF current.
A vollage sampled directly from the transmission
line s summed with the voltage al L1017, The sum
al the voltages s then rectified by disde D102 and
filtered by capaciltor 104, The sensor is factory
callbrated 1o within 5% accuracy by contral K106
foor fhes 0 — 2O00-wall cireull and by control R107
fior the 0 — 200-wall circuil.

The "oul-af-phasa"” (rellected | current-induced voli-
age that was summisd with the sampied vollage is
reclified by diode D101 and filtered by capacitor
Ciea, With 8 very good Inad, one with less than
1.056:1 VEWR, the hwo voltages will be aboul equal
and oul of phase and no reflected voltage will regis
ter in the reflected circulls. Reflected powar is fac-
tory calibrated by control B104 for the 0 — 5-wait
srale and by R105 for the 0 - 500-walt scale,

The calibrated voltages from the sensor aré roubed
through & 5-wire shielded cable o switches 5W1,
Wz, SWi_and SENSITIVITY contral B3,

[MPORTANT: The sensor (s lactory aligned and
calibrated; tampering with its components may void
Ihe Warranty on your Antenta Tiner,

Swilching Circuits

MNOTE: The forwand and reflected circuits are virtu-
ally identical. In the following discussion, we will
axplain the operation of the forward clrocuits. Where
differences exist between the basic operation of the
twen circalts, further details will be supplisd.

The forward signal from the sensor is coupled
through LOW-HIGH switch 5Wa3. If the output of
the transmitter i5 known to bi less than 200 watfs,
switch SWa should he sat to the LOW [in] posifion.
1 the power i greater than 200 walts, set swilch
5W3 1o HIGH {out].

Stgnals from SW3 are routed directly o SET-FWD
switch SW1, When 5W1 iz in the SET (in] posilion,
the lorward (FWD) meter is temporarily discon-
nected from the circuil, The low-curent input from
the sensor is coupled directly through 8W1, through
Sensitivity control B3, 1o the contacts of SWH-REF
switch SW2. The SET position of SW1 s used only
In comjunction with SW2 when SW2 is in the SWH
position, A1 that time, the REF (reflected) meter
“Set” index is used 1o calibrate the meter for SWR
read ings.
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Whaon awitch 8W1T is in the FWD |out) position, the
FWI) meter |8 again enabled to indieste forwasrd
prewer, whili switch SW2, Ih the SWR position, Indl-
cates the amound of slanding wave apparent il the
point the sensor is Inseried in the transmission line
Whon 5WZ Iz at the REF [out] position, the power
reflected throngh the transmission line from the an-
tenna, dummy lead, sic., i indicetod on the REF
mirter im swmtta,

Whien switch SW1 L io the FWD position, the signals
crupled frim SWiA are direct-conpled tothe FWDand
REEF tmutors.

COAXIAL SWITCH [SW101)

Thn wnaxial ewitch will salect any of four LIS
to antenna fsedlines. or dummy loads. When this
swilch fs in the Bypass position, signals are routed
through the sensor and directly out of the Tuner,
bypassing the tuner load-matching function,

The olbher coaxial Jacks nre used for feedloes
iribandears, centor-fed doublel antonnas, etc. o addl-
ticrn. the output signal i fed internally 1o connecion
I4 on the peor panel, wWhen anlenba swilich SWinl
is in the Long-wirs position. Thiz allnws the signal
to be fed 1o single-wire antennos. Whan the short | og
Iwar i connected belwesan conneciors 13 and 4, con-
neciars |4 and [5 are useble for balanced or wiba-
lanced fend lineantennas

All inpuat sigrials, other than those routed 1o By poss
ok |7, are rowted Ltheough the meter and the taner
circuils. Those roufed 1o 7 will afte) only the mster
CLrlE
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LOGGING CHARTS

TRANSMITTER INDUCTOR ANTENNA
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Paga 61

Heathkit

TRANSMITTER
H
FREQUENCY ANTENNA MATCHING INDUCTO

ANTENNA
MATCHING




Page 62

Heathkit

PRESET CHART

FREQUEMNCY TRANSMITTER INDUCTOR ANTEMNMNA
1N MHI) MATCHING MATCHING
| A 11 il Lk
15400 =T aEL 54
GO Fl Lo 45
3 500 &0 14 50
B &0 134 2]
4.000 &) 123 "1}
T.pon B 58 a0
T t50 1) GF 5
F7.300 =55 B =]
TN 44 b -
14 100 44 2a did
e 38 4t 26 4z
2100 A2 18 q
21200 48 18 58
21 &50 4.3 15 k)
. Y - | - s
2RO 4F 7 i
2 TO0 [ 18 57




CUSTOMER SERVICE

REPLACEMENT PAATS

Plggse provide complete nformation when you reguest re-
plecamenis from aitar e lacioey o Honik lenily Com
pilnrs whd EMstironios conles Be corain 1o include the
HEATH pan number sxaclly a8 appears (o e pans lisl.

ORDERING FROM THE FACTORY

Print mll of tha imormation regoestsd on (9e parks order Tarm
furnished with thes protuat and mail it e Haath. For ielaphone
ordars (parts only) disl 516 BEZ-AET], I vou gre unabls fo
kil dn drder form write us @ belfar o cand Including

® Hoath parl nurmdber

® Modal number

& Oats of pemchase

#* Loaation purchased or imvaice numbsr

* Mmiure of the defact

* Your payment of uthonzaton for COG shipmend of paris
raf gowdred by wafranty

Mzl [8tters b Heath Company

Benton Harksor

M 4822

Alin: Parts Raplacemeani

Aetain original parts untll you receive replacemants.
Parts that should be returned 1o the factory will be Histod

on your packing akp,

OBTAINING REPLACEMENTS FROM HEATH ZENITH
COMPUTER AND ELECTRONICS CENTERS

For your cormsanianco, “owvir the courter” repiacament parns
s dwaidable from ihe Heath Zenith Gompsrler and Elec—
fronics centers BRind In you' calalog Be sure o beng n
ine erginal pan and purchase nvpice whah ol reguest =
warranty raplacemeant from @ HeathZenith Gomputer ang
Elacirmaucs canips

TECHNICAL CONSULTATION

Naad elp with your kif? — Self-Seniee? — Construclion?
= Opdrafion? — Call o writa for assistance. You'll find our
Tachnical Consultants sager o help with just aboul any lech-
fical prablern excepl "sustnmizing” Tor unigue applications

Tre eftectveness of oul consulation senace depends on
P ielaernaidige you Furnesh, Be sure io teil s

" The Model number 8nd Seties numbsr from the biue and
wiete kxbal

" The dste of purthase.

® Anexact descrgption of ihe diffcsty

* Everything you Nave dona in siemping fo corect the

Also nclude switch poaEios. Cnfkeaclions 40 pthes wniis
uperating procaduras, waltage readings and &y ok il
mataii wou think might be hslpful

Ploase do not send parta lor testing, uni==s this 4 spech
Celly tifueiiod by our Consulianis

Hints: Teléphons ralfic (s lighest 31 midwesk — plsaen e
SAITR YOLIT baraml and noltes &g on fase whary o cal

Haeath fovalh Compwier and - Eleabamics camjas (perilies aie
dlso avatabis for felsphions o walk 0 persomEl asseiascs

REPAIR SERVICE

Service faciMias are avaliable- |1 iney mes nesdod 10 repsi
your completed kit (Kl (hal have bean modition. soldered
Wit paste fux of acid core enlder. cannnl DE sccsEplEn

TEpa |

i W is convenieni, personally deliver your ki 1o & Hagih
Zenith Computers and Electronics center. For warmanty
parts replacement, supply & copy of thi invoice or shles
slip.

H you prefer to ship your &9 o the TRetory, &Mech o lets
Camtakning the foBoweng information direchy 1o the unit

® Your fimfne and addisess

& Dale of purchase and Wyoioe Aymbs

o Coping of alf corresponcences relavanl b firgerice ol the
kit

® A bnet degcription of tho dgifficulty

& Ajghodeaton o rshom pouwt ki GO0 e the serioe and
shipping charges. | Thes will ieduce the possibiny of detny |

Chech he aduipmant to see thal @ scrows and parts &
spourad, (Do not indluds any wotden cabenets or oolor lnjes
son piclure lubss, gs these are phslly damaged in shipreant
Do not incheas the kit Marmes| | Piace the saulprmen in a stromg
carfoy Wil il [ast THREE INCHES ol resiing EeCmiry el
rial {shredoed paper, sxcelgion oic ) on ol ndes Use ado-
honal packng malnral where thafe are promumiorm | comiml
sticks. large knobe, etz ), I the uhil weighs over 15 5 placs
this carton m anciher ona with 34" of packing matnoul bet
wesn the two

Saal the carion with reinferced gummeas laps, te || with &
#trong cond, and mark it “Fragile” of at least two sides Fe-
marribar, fhe carmar will not accapt lability for shpping dam.

A it it is & packet. Ship by bropad eupress,
Unitod Parcel Service, or inmuied Parcel ot tn
Hﬂhﬁunwr[
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