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YOUR HEATHKIT 90-DAY LIMITED WARRANTY

Consumer Protection Plan for Heathkit Consumer Products

Welcome to the Heath lamily. We believe you will enjoy assembling your kit and will be with its
performance. Please read this Consumer Protection Plan carefully. It is a "LIMITED WARRANTY" as
defined in the U.S. Consumer Product Warranty and Federal Trade Commission Improvement Act. This
warranty gives you specific legal rights. and you may also have other rights which vary from state to state.

Heath’s Responsibility

PARTS — Replacements for factory defective parts will be supplied free for 90 days from date of purchase. Replacement parts are
warrantad for the remaining portion of the original warranty period. You can obtain warranty parts direct from Heath Company by writing
or telephoning us at (616) 882-3571. And we will pay shipping charges to get those paris 1o you . . . anywhere in the world.

SERVICE LABOR — For a period of 90 days from the date of purchase, any malfunction caused by defective parts or error in design will
be corrected at no charge to you. You must deliver the unit at your expense to the Heath factory, any Heathkit Electronic Center (units of
Veritechnology Electronics Corporation). or any of our authorized overseas distributors.

TECHNICAL CONSULTATION — You will receive free consultation on any problem you might encounter in the assernbly or use of your
Heathkit product. Just drop us a line or give us a call. Sorry, we cannot accept collect calls.

NOT COVERED — The carrection of assembly arrors, adjustments, calibration, and damage due to misuse, abuse. or negligence are
not covered by the warranty. Use of corrosive solder and/or the unauthorized modification of the product or of any furnished componen,

will void this warranty in its entirety. This warranty does not include reimbursement for inconvenience, loss of use, customer assembly,
set-up time, or unauthorized service.

This warranty covers only Heath products and is nol extended to other equipment or components that a customer uses in conjunction with
our products.

SUCH REPAIR AND REPLACEMENT SHALL BE THE SOLE REMEDY OF THE CUSTOMER AND THERE SHALL BE NO LIABILITY
ON THE PART OF HEATH FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT
LIMITED TO ANY LOSS OF BUSINESS OR PROFITS, WHETHER OR NOT FORSEEABLE.

Some states do not aliow the exclusion or limitation of incidental or consequential damages. so the above limitation or exclusion may not
apply to you.
Owner’s Responsibility

EFFECTIVE WARRANTY DATE — Warranty begins on the date of first consumer purchase. You must supply a copy of your proof of
purchase when you reques! warranty service or parts.

ASSEMBLY — Belore seeking warranty service, you should complete the assembly by carefully following the manual instructions.
Heathkit service agencies cannot complete assembly and adjustments that are customer’s responsibility.

ACCESSORY EQUIPMENT — Performance malfunctions involving other non-Heath accessory equipment. (antennas, audio compo-
nents, computer peripherals and software, elc.) are not covered by this warranty and are the owner's responsibility.

SHIPPING UNITS — Follow the packing instructions published in the assembly manuals. Damage due to inadequate packing cannot be
repaired under warranty.

If you are not satisfied with our service (warranty or otherwise) or our products, write directly to our Director of

Customer Service, Heath Company. Benton Harbor M| 43022 He will make certain your problems receive
immediate, personal attention.
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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 *+59% 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 your kit.

LONG-NOSE - \ / "
PLIERS e O SCREWDRIVER

1/8"&1/4"-BLADE

PLIERS DIAGON
CUTTER;;.L SCREWDRIVERS
OTHER HELPFUL |RON
TOOLS

DESOLDERING
BULB*

......

(e 8 1 & N "0 4§ § § § °H 7§ 8 7 0 B T 0T B N N |
. 5 7 & & &0 3 B ' B 3 ' B 38 §F 3 9§ 3 3 O |

B | PENCIL
NUT STARTER [ ™= PESOLDERING SOLDERING IRON
INAY, BE SUPPLIED ) BRALD DRIVERS (25 TO 40 WATTS)
*TO REMOVE SOLDER FROM CIRCUIT CONNECTIONS. I
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.  The illustrations 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

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 with a 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
the tip, the tip needs to be 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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PARTS
e (R =

Resistors are identified in Parts Lists and steps by 1/4-WATT
their resistance value in ) (ohms), k) (kilohms), or —{HIl—— OR ——(TT%
M(Q (megohms). They are usually identified by a color 1/2-WATT '
code and four or five color bands, where each color
represents a number. These colors (except for the last 82
band, which indicates a resistor’s ‘‘tolerance’) will be 1-WATT 2-WATT

iven in the steps in their proper order. Therefore, the Multiplier o
?Dllowing colof code is given for information only. BANDS: 1 2 3 s cTolerance
NOTE: Occasionally, a “‘precision’ or “power"’ resis s BAND RESISTONE g‘g{g{g{ { _

tor may have the value stamped on it.

[ PR RS PR Y )

(£1%)
* Note Wide
Space

4-BAND RESISTORS
(I]Oofo
+5% )

Band 3 (if used)
3rd Digit

Band 1
1st Digit

Band 2
2nd Digit

Resistance

Multiplier
Tolerance

Color

Color Digit Color Digit Color Multiplier

Black
Brown
Red
Orange
Yellow
Green
Blue
Violet
Gray
White

o

Black
Brown
Red
Orange
Yellow
Green
Blue
Violet
Gray
White

___*_

o

Black
Brown
Red
Orange
Yellow
Green
Blue
Violet
Gray
White

o

Black 1
Brown 10
Red 100
Orange 1.000
Yellow 10,000
Green 100,000
Blue 1,000.000
Silver 0.01
Gold 0.1

Silver
Gold
Brown

1
2
3
4
5
6
7
8
9

OO~ & WPH -

OO0 P WN =

Capacitors will be called out by their capacitance = EXAMPLES:
value in uF (microfarads) or pF (picofarads)and type:
ceramic, Mylar*, electrolytic, etc. Some capacitors
may have their value printed in the following man-

INEerT:

151K = 15 X 10 = 150 pF
759 = 75 x0.1 = 7.5 pF

NOTE: The letter “R” may be used at times to signify a

First digit of decimal point: as in: 2R2 = 2.2 (pF or uF).

capacitor's value: 1

Second digit of MULTIPLIER TOLERANCE OF CAPACITOR
capacitor's value: 5 FORTHE | MULTIPLY || 10pFOR | | erTER OVER
Multiplier: Multiply the NUMBER: BY: LESS 10 pF
first & second digits by 0 1 +0.1 pF B
the proper value from the 1 10 +0.25 pF c
Multiplier Chart. 2 100 +0.5 pF D
_ 3 1000 “10pF | F 1%
To find thr:-': tolerance of : 10.000 20pF | G T
the capacitor, look up T
) . 5 100,000 H +3%
this letter in the Tolerance ] ~5%
columns. : -
8 0.01 K +10%
9 0.1 M +20%

*DuPont Registered Trademark
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PARTS LIST

Unpack the kit and check each part against the follow-
ing list. Any part that is packed in an individual
envelope with the part number on it should be placed
back in the envelope after you identify it until all the
parts are accounted for.

To order a replacement part: Always include the
PART NUMBER. Use the Parts Order Form furnished
with the kit. If one is not available, see “Replacement
Parts” inside the rear cover of the Manual. Your War-
ranty is located inside the front cover. For prices, refer

to the separate ‘“Heath Parts Price List.”
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 15 642 x L2 screw
hardware they contain (HDW #4 or HDW #6, etc.). You may C2  250-329 17 8-32 x 5/8" screw
have to open more than one packet to locate all of the gﬁ ggg“:ao : g'g: :’;Q -
hardware of one size (#6, for example). oF  mmaur 10 385t steslwasher
Cé 253-715 48 #8 flat fiber washer
#2 and #4 Hardware C7 2542 8  #8lockwasher
c8 259-2 2 #8solderlug
A1l 250-352 2 2-56 X 11/16" screw
A2  250-156 4 4-40 x 1/8" setscrew
A3 250-213 2 4-40 x 5/16" screw
A4  252.51 2  2-56 nut #10 Hardware
A5 254-26 2  #2 lockwasher
A6 254-9 2 #4 lockwasher D1 252-163 3  10-32 wing nut
A7 259-9 1 #4 solder lug D2 252-199 26  10-32 brass nut
D3  253-19 6 #10 flat steel washer
#6 Hardware D4 253-716 16 #10 flat fiber washer
B1  250-1282 2 6-32 x 1/8" setscrew D5  254-3 3  #10 lockwasher
B2 250-230 14 6-32 x 3/16" setscrew D6  259-26 3  #10 solder lug
B3 250-1280 18 6-32 x 3/8" screw
B4 250-1423 6 6-32 x 3/8"flat head screw
BS 250-475 4 #6 x 3/8" hex head, Other Hardware
sheet metal screw
B6 250-1264 2 6-32 x 3/8" hex head screw E1 250-1235 2 1/4-32 x 1/4" setscrew
B7  250-1331 4 6-32 x 5/8" screw E2 252-39 2 1/4-32 nut
B8 250-134 1 6-32 x 3/4" brass screw E3  252-701 11 Control nut
B9 250-79 2 6-32 x 1-1/4" screw E4 253-10 5 Control flat washer
B10 250-1290 1  6-32 x 2"brass screw ES  253-36 1 Brass spring washer
B11 252-3 22 6-32 nut E6 254-5 5 Control lockwasher
B12 253-127 2  #6 flat steel washer E7  258-704 2 Dished spring
B13 253-714 28 #6 brass washer E8  258-705 2 Forked spring
B14 254-1 24  #6 lockwasher E9  258-734 2 Contactor spring
E10 259-10 1 Control solder lug
E11 455-13 3  Short shaft bushing
E12 455-26 2 Long shaft bushing
E13 455-642 1 Shaft collar
0 Yo % 3/ (INCHES) 2 4 S 6 4
I‘f“iaf"ﬁ’i’fal?‘[ﬂ';Illll. R B B N (R P R T | | | | |, | Lo i o1 ay L & g |I
i il TR ‘AR N D NAI S SN RSN L N TR T E S S S R 1 P (MR FGR: R AR
0o s 1 (CMm) 2 3 4 5 & 7 8 9 10 11 12 13 14 1% 18 17




Page 8

Heathkit

KEY HEATH  QTY. DESCRIPTION CIRCUIT KEY HEATH  QTY. DESCRIPTION CIRCUIT
No. Part No. Comp. No. No. Part No. Comp. No.
SPACERS Electronic Parts (Cont’d.)
F1 2553 2 3/8" spacer ji lg';z;ao : gﬁ?l kQ c;un;tral Ea
F2  255-59 4 Tapered spacer ; oler inductor
F3 255719 50 Large 17/64" spacer J5  64-884 1 Pushbutton switch assembly gﬁ; , SW2,
F5 255-721 100 Small 17/64 spacer J7 407-757 1 FWD meter M2
F6  255-722 4 Small 3/16" spacer J7  407-758 1 REF meter M1
F7  255-728 8 8-32 x B-5/16" spacer
SHAFTS-COUPLERS MISCELLANEOUS
G1  266-896 4 10-32 x 9-7/8" threaded K1 71-2 3  Small ceramic feedthrough
brass rod insulator (disassembled)
G2 266-1047 1 Tension rod K2 71-11 3 Largeceramic feedthrough
G3  453-265 1 2-3/4” metal extension insulator (disassembled)
shaft K3 73-43 1 3/8"grommet
G4  453-277 2 2-3/8"fiberglass 73-147 1 3" foam tape
extension shaft 74-31 1 Glass-clothtape (roll)
G5 453-278 2 9-7/8" hex shaft K4 205-1741 2 Inductorend plate
G6 453-324 1 12-1/2" fiber shaft K5 261-9 4  Round foot
G7  456-7 4  Shaft coupler K6 266-894 9 Ceramicinsulator plate
G8 456-44 1 Stepped coupler (1 extra)
K7 266-898 2 Steelball
K8  266-1048 1 Roller contact
METAL PARTS K9 266-1213 1 Switch detent
H1  90-1257-2 1 Cabinettop 344-147 11’ Teflon** insulated wire
: 347-55 9” 8-conductor cable
H2  200-1430-1 1 Chassis K10 352-14 TG
H3 2042207 6 Capacitor mounting bracket She il : Trea?‘”:;d.
H4  204-2509 4  Meterbracket 2 446-723 1 v:‘_‘":'"a o
H5 204-2515 1 Counter bracket i 451-61 " NT bl
H6 205-1679 2 Capacitorfront plate K14 462: 1130 5 S:\:ITI.II-:Q:;
H7  205-1680 2 Capacitorrearplate K15 462-1155 3 Large knob
H9  205-1682 52 Rotorplate K17 475-19 2  Toroidal core
H10 205-1727 1 Shorting bar K18 490-5 1 Nut starter
H11 206-406 1 Spiral shield K19 490-14 1 Large allen wrench
H12 207-8 3 Cableclamp K20 490-23 1 Small allen wrench
H13 212-57 1 4-1/4"strap K21  490-168 1 Open end wrench
H14 212-59 3 4-19/32"strap Solder
H15 212-60 1 ©"strap
H16 212-64 1 7-13/16"strap
PRINTED MATERIAL
ELECTRONIC PARTS
L1 390-147 1 “"Danger” label
J1 6-1652-12 1 16.5 k) (brn-blu-grn-red),  R2 L2 390-2424 1 Front panel label
1/4-watt precision resistor L3 1 Blue and white label
J1 6-4022-12 1  40.2 k2 (yel-blk-red-red),  R1 597-260 1 Parts Order Form
1/4-watt precision resistor 1 Assembly Manual (see title
J2  21-140 2 .001 uF ceramic capacitor  C8, C9 page for part number.)
J2 21-176 4 .01 uF ceramic capacitor C3, C4, *See separate “Sensor Assembly (#100-1836)"
Cs, C6
**Registered Trademark, DuPont Corp.
0 Yo Y% 3 1 (INCHES) 2 3 4 5 6 7
| ve, 2158 70| | 4 | 4 1 ] | I I l | | ] il O | 1,r|
idaA REERS ! | | v I ' e ] T T T T - T | | T T I
0O 5 1 (cws 2 3 a 5 e 7 9 10 11 12 13 14 18 18 17
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Sensor Assembly (#100-1836)

IMPORTANT: The Sensor Assembly contains the
following parts. This Assembly has been factory
tested and aligned. Do NOT attempt to adjust any
components in the Sensor Assembly; to do so may
void the Warranty. Replacing components inside the
Assembly may also cause it to require realignment

at the factory.
HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No.
RESISTORS, 1/4-WATT, 5%
6-470-12 2 47 Q (yel-viol-blk) R101, R102
6-332-12 1 3300 (org-org-red) R103
6-223-12 1 22 k) (red-red-org) X101
6-104-12 1 100 kQ (brn-blk-yel) X102
CONTROLS
10-312 1 10 kil R104
10-390 1 20 k{2 R107
10-941 2 100 k€2 R105, R106
CAPACITORS — COIL
20-103 2 150 pF mica capacitor C101, C102
20-172 2 .001 uF mica capacitor C103, C104
31-8 1 1-8 pF trimmer capacitor C105
40-1970 1 29.5 uH toroid coil L101
HARDWARE
250-480 2 4-40 x 15/16" screw

252-15 2 4-40 nut

HEATH QTY. DESCRIPTION CIRCUIT
Part No. Comp. No.
Hardware (Cont’d.)

254-9 2 #4lockwasher

253-43 2  #5flatwasher

250-324 2 6-32 x 3/16" screw

253-1 1 #6 fiber washer

254-1 6  #6lockwasher

255-705 2 Spacer

257-12 1 Eyelet

259-6 2  #6solderlug
MISCELLANEOUS

56-20 2 1N295A diode D101,D102

63-1400 1 Rotary switch SW101

85-2038-1 1 Printed circuit board

204-9 2  Angle bracket

212-61 3  Switch bus

214-230-1 1 Sensor housing

340-3 4-1/2" 16-gauge bare wire

340-8 5"  22-gauge bare wire

346-21 1" Sleeving

347-39 3’  5-conductor cable

436-55 4  Coaxial jack J1,J2,J6,J7

475-10 2  Ferrite bead



Page 10

Heathkit

STEP-BY-STEP ASSEMBLY

REAR PANEL ASSEMBLY

Refer to Pictorial 1-1 (Illustration Booklet, Page 3)
for the following steps.

[

s

) Locate the sensor assembly and position it as

shown in Detail 1-1A. CAUTION: DO NOT
ATTEMPT TO ADJUST OR IN ANY WAY
TAMPER WITH THE SENSOR COMPO-
NENTS, EXCEPT AS DIRECTED IN THE FOL-

@ FIBER WASHER

MALE CERAMIC
ELEMENT

& FLAT WASHER

|

FEEDTHROUGH

gt'e.'r:m:::m*n
@:rrmmmvrr.

- N
TR
g

SENSOR ’ff/
ASSEMBLY

Detail 1-1A

LOWING STEPS. This unit has been factory

calibrated; any attempt to readjust its controls
may void the Warranty.

Locate the three packets containing the small
ceramic feedthrough insulators (#71-2) and
other parts. Open one of these packets and re-
move all its contents. Use these parts in the
following steps.

Refer again to Detail 1-1A for the next four steps.

(

[

) 1

. Place a nut on one end of a feedthrough stud.
Turn the nut until 1/8” of the thread is beyond
the nut. Push this end of the stud through the
hole in the end of the strap coming from
switch SW101 lug 12. Turn another nut onto
the end of the stud to secure the strap; then
grasp the inner nut with pliers as you tighten
the outer nut with the wrench provided.

. Place a flat washer onto the end of the stud,
followed by a male ceramic element, and a
fiber washer as shown.

. In exactly the same manner, install a
feedthrough stud on the end of the strap
coming from switch SW101 lug 6. Place a flat
washer, the male ceramic element, and a fiber
washer on the stud.

) 4. In exactly the same manner, install the re-

maining feedthrough stud on the end of the
strap coming from switch SW101 lug 4. Place
a flat washer, the male ceramic element, and
a fiber washer on the stud.
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( ) Refer to Detail 1-1B and position the stud at
lug 6 straight up, near the lower corner of the
sensor assembly as shown. You will have to
bend the strap slightly to do this. Position the
stud at lug 12 straight up, directly across the
switch, 2" from the stud at lug 6.

OUTSIDE OF
REAR PANEL

( ) Refer again to Detail 1-1B and position the
stud at lug 4 straight up, so it is 1-3/8” from
the stud at lug 12 and 1” from the stud at lug

- POSITION THE SMALL BEND THE LARGE PORTION
PORTION OF THE OF THE GROMMET OVER AND
( ) Before you mount the sensor, refer to the inset GROMMET INTO THE INTO THE SMALL PORTION,.
drawing on Detail 1-1B and make certain the CHASSIS HOLE. PRESS IT FIRMLY INTO
rotor index is at the “bypass” setting exactly PLACE.
as shown. Then, do not move the rotor from
this position during any later steps. Detail 1-1C

( ) Position the chassis on your work area as

shown in the Pictorial. ( ) Place the sensor assembly close to the rear of

the chassis. Then push the end of the sensor

( ) Refer to Detail 1-1C and install a 3/8” grommet cable into grommet A and pull the cable

in hole A from the outside of the panel as through to take up all the slack.
shown.
2]’! H
1-3/8"—wfy 1"
9 W

STUD STUD

ilri!]lllll'1

{:‘mmmmr
— 1,

>
)

{frrf!!e:rffrufr

E_E:”!

W
N_{
\

\‘\ - } W

.

- L

&/l
\

jﬁh‘i‘(‘

SENSOR
ASSEMBLY

Detail 1-1B

5 6 7
0 Yo Y% 3/ 1 (INCHES) 2 3 4

/ 77

|_L J. afa l 513 [ I.HI | i ' & I_ i I. & [ 'y I. i l n l

IIITIII'I'II'I Li r ¥ T i' 1 L T

Q % 1 (cwm 2 3 4 5 s 7 a 9 10 1 12 13 14 15 18




Page 12

NOTE: In the following steps, as you position the ()
sensor assembly onto the rear panel, keep all the
slack out of the cable; pull it through grommet A

to avoid kinking it on the inside of the sensor assem-
bly.

( ) Mount the sensor onto the rear panel so the
three feedthrough studs are positioned into
holes B, C, and D. Loosely secure the sensor ()
housing to the rear panel with three #6 x 3/8"
hex head, sheet metal screws at E, F, and G.

( ) Refer to Detail 1-1D and work the center por-
tions of the three feedthrough insulators into
holes B, C, and D. Then place a fiber washer,
a female ceramic element, a flat washer and
a nut onto each feedthrough stud. Tighten
each nut finger tight.

()

\SENSOR
CA B,Lf//'

,f”ﬁﬂfffﬂf

Heathkir

Bend the rounded part of a cable clamp so it
is just a little larger than the diameter of the
sensor cable. Place the clamp onto the cable;
then secure the clamp to the rear panel and
the sensor at H with a #6 X 3/8” sheet metal
screw. Position the cable and the clamp as
shown in the Pictorial.

Tighten the mounting screws at E, F, G, and H.

NOTE: In the following step, do not overtighten the
feedthrough nut and break the insulator.

Turn the nut on each feedthrough insulator at
B, C, and D until it is just snug. Then place the
remaining nut on the end of each feedthrough
stud so it will not become misplaced.

FLAT WASHER

FEMALE NUT
CERAMIC ELEMENT \ NUT

R 5} <
FIBER WASHER ,@f ) ,@

#6 x 3/8"
HEX HEAD
SHEET METAL
SCREW

A =P
=Y H ‘%\

REAR
SENSOR PANEL
ASSEMBLY

Detail 1-1D
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#8 FLAT STEEL WASHER () 1. Mount a large ceramic insulator (#71-11) as
shown. Before you tighten the hardware,

INSIDE 8-32 WINGNUT make sure about 1/4” of the threaded stud
OF % Q extends from the nut on the inside of the
CHASSIS @@@ chassis. Do not overtighten the hardware.
e P
#8 SOLDER LUG Ve ) T 8-3Z NUT ( ) 2. Slide a #10 lockwasher onto the stud on the
\ 33 ,% \ #8 LOCKWASHER outside of the chassis. Then turn another nut
8-32 x 5/8" %/ onto the stud and tighten it against the

SCREWN -

lockwasher.

BEND OUT ( ) 3. Temporarily turn the remaining nut onto the

stud on the inside of the chassis.
Detail 1-2A

( ) J4 and J5: In the same manner, mount large
ceramic feedthrough insulators at J4 and J5.

Refer to Pictorial 1-2 (Illustration Booklet, Page 3) for
the following steps.

( ) Form a #8 solder lug as shown in Detail 1-2A.
Then mount the solder lug at DA on the chassis

rear panel as shown in the Detail. Use 8-32 X NU@
5/8" hardware, two #8 steel flat washers, and an #10 LOCKWASHER @
8-32 wingnut. Position the solder lug as shown . 6/
in the Pictorial. FLAT WA SHER )
: y LARGE _ @
J3: Refer to Detail 1-2B and mount a large ceramic CERAMIC INSULATOR 4

feedthrough insulator at J3 on the chassis rear panel
in the following three steps. NOTE: In addition to the
parts supplied with the insulator, you will need a #10 SRR Wi SR

lockwasher.
®
PRI
®
gt e,
“ug et w bE,
l..:--.:."“ LTI
T e LI
'i__."u:i.'.-"..,."“-._..n -
B % . ""“:v'..“" s
'I::"' #Teare "y APRL L
:-,,I-': R A Y . (e
e g g w .
hamL e -_'_l,-,_u.
YTty L L T
ety amg® G WL 2a VY,
:_1‘ * aawtal armt e e L S
= R M L I S R
"
= PR L Tl St bl L e ey
et e aTy a
w
A W gEt R -t o

INSIDE
OF
CHASSIS

: ; LARGE

CERAMIC INSULATOR

.
||||

CORK WASHER

v
-

e®
-m -

ant?ly

FLAT WASHER

f///f \\\THREADED STUD

REMAINING NUT
Detail 1-2B
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(

)

Refer to Detail 1-2C and slide two #10 steel flat
washers onto the stud on the outside of the
chassis at J3. Then turn a 10-32 wingnut onto
the stud against the flat washers.

OUTSIDE OF
CHASSIS

/5

/

#10 FLAT STEEL WASHER

Detail 1-2C

#10 FLAT STEEL WASHER @

[

(

)

)

Heathkit

Refer again to Detail 1-2C and mount the short-
ing bar onto the studs of ceramic feedthrough
insulators J4 and J5. Be sure the shorting bar is
between the #10 flat steel washers. Also be sure
the open side of the shorting bar is on the stud of
]5 as shown.

Set the chassis assembly aside temporarily.

N Ry — #10 FLAT STEEL WASHER

@/ .

A
@’x
g SHORTING

BAR

WINGNUT
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.01uF CERAMIC
CAPACITOR

PICTORIAL 2-1

SWITCH PREWIRING

Refer to Pictorial 2-1 for the following steps.

(

) Position the pushbutton switch assembly,

open-loop lugs down, as shown.

On each of the four .01 pF ceramic capacitors,
cut one lead to 1/4”. Form a loop in the end of
each 1/4" lead.

NOTES:

1

In the following steps, you will connect the four
prepared .01 wF capacitors to SW3 lugs. These
are the straight lugs, without loops, on the top of
the switch (as shown in the Pictorial).

(
[

)
)

In the following steps, (NS) means not to solder
because other wires will be added later. “S-”
with anumber, such as (S-3), means to solder the
connection. The number following the “S” tells
how many wires are at the connection.

C6:.01 wF ceramic capacitor to SW3 lug 6 (S-1).
C5:.01 pF ceramic capacitor to SW3 lug 4 (S-1).
C3:.01 wF ceramic capacitor to SW3 lug 1 (S-1).

(C4: .01 pF ceramic capacitor to SW3 lug 3 (S-1).

NOTE: The free capacitor leads will be connected

later.
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SW3 SW2 SW1

1-1/4" R2
16, 5KQ

: BLU

2-1/4"

VIOL

21|
RED

PICTORIAL 2-2

Refer to Pictorial 2-2 for the following steps.

[

[

)

)

Position the pushbutton switch assembly,
open-loop lugs up, as shown.

Cut the leads of a 16.5 k() (brn-blu-grn-red)
resistor to 3/8”. Bend both leads to form a 90-
degree angle to the body of the resistor: then
form a small hook in the end of each lead.

R2: Connect the prepared 16.5 k{1 resistor
between switch SW2 lugs 1 (S-1) and 6 (S-1).
NOTE: Be sure the resistor leads touch only the
designated switch lugs. Cut off any excess lead
ends.

[

)

Refer to Detail 2-2A and cut and separate the in-
dividual wire ends, using diagonal cutters, at
one end of the 8-conductor cable. One at a time,
pull each individual wire from the cable so you
will have eight separate wires. NOTE: You will
use these wires to continue wiring your kit.

8-CONDUCTOR

CABLE
“dlfd”
M=,
>— DIAGONAL
CUTTERS
.,\ .c
PULL WIRE
FROM CABLE

Detail 2-2A
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NOTE: When you are instructed to prepare a stranded
wire, as in the following step, cut the wire to the
length indicated and remove 1/4” of insulation from
each wire end. Then tightly twist the wire ends and
add a small amount of solder to hold the fine strands
together.

()

Prepare the following stranded wires:

4"orange 2" red

1-1/4" blue 2-1/2" yellow
2-1/4"violet  3"red

2" green

( ) Connect one end of a 4" orange wire to switch
SW2 lug 5 (S-1). Route the free end of the wire
as shown; it will be connected later.

Connect a 1-1/4” blue wire from SW3 lug 2 (S-1)
to SW2 lug 2 (S-1).

Connect a 2-1/4" violet wire from SW3 lug 5
(S-1) to SW1 lug 2 (S-1).

oo Yo 31 (INCHES) 2 3

il e o) N |
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Connect a 2" green wire from SW3 lug 3 (NS) to
SW1 lug 6 (S-1).

Connect a 2" red wire from SW3 lug 4 (NS) to
SWi1 lug 4 (S-1).

NOTE: In the following steps, temporarily move any
switch wires as necessary to allow clearance as you
solder other connections.

( ) Connect one end of a 2-1/2" yellow wire to
switch SW2 lug4 (S-1). Route the free end of the
wire as shown; it will be connected later.

( ) Connect the free end of a 3" red wire to switch
SW1 lug 5 (S-1). Route the free end of the wire
as shown; it will be connected later.

FRONT PANEL ASSEMBLY

Refer to Pictorial 2-3 (Illustration Booklet, Page 4) for
the following steps.

Position the chassis as shown.

()

O

& L i i i i 1 i F i
ITTTT]'TT'I_TT LI I ] L |' T I r 'I L l' L 'r T
7

S 1 (CMm) 2 a 4 5 &
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Refer to Detail 2-3A and mount the pushbutton
switch assembly on the front panel at SW1, SW2,
and SW3 in the following five steps.

Heathkit

switch lug as shown in the inset drawing
NOTE: Pull outward on the terminal strip
before you tighten the mounting screw.

( ) 1. Position the switch assembly into the front ( ) 4. Secure the bottom of the switch assembly
panel so the open loops are toward the left at K with a 2-56 X 11/16" screw, a 3/8"
side of the chassis. spacer, a #4 solder lug, and a 2-56 nut. Po-

sition the solder lug straight down as

( ) 2. Cut the indicated lug of the terminal strip shown in the Pictorial.
in half as shown. Discard the cutoff lug.

( ) 5. Push each pushbutton in and out to make

( ) 3. Secure the top of the switch assembly at sure none of them bind in the front panel.
J with a 2-56 X 11/16" screw, a 3/8" spacer, If necessary, temporarily loosen the switch
a #2 lockwasher, the terminal strip, a #2 mounting hardware and move the switch
lockwasher, and a 2-56 nut. Position the assembly as necessary. Then retighten the
cut terminal strip lug onto the top inner hardware.

2-56 x 11/16"

éah@hh;;wa
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P
"-'.':"'."'tl'
el et Gy wT e Yy
e T ]
,"'.'-ui"-."-'-'.".'l"'""'.-
ot '."-._".1-.1--.-"---l.n+‘.-l:"‘.
".w LR N T aaTe L m
. C ®
T A T Tl T e Y P g
LA wg Ten®ly e
R T ORI
T Mt u *
. LA -
[ e i 1L
- ¥ wH
Pl Sl i L
b tatpan, 8, =l
o b L ) L]

TERMINAL STRIP <=2
LUG OVER SWITCH
LUG

wi ey
vastay

.

l'
.
.

"
L
L L'

- 3/8" SPACER

ﬁ x 1 I’ Y ™ b
SCREW - TERMINAL
. STRIP

#2 LOCKWASHER
e

(o) 2-56 NUT

-y - -
. AT
b - et L LR ]
wrkga - g . =
e 4 w e i
P () o -]
e % " j—
" L o
5 Tet =
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LTl :l:"l"‘l..'l.
P - - -
ll.-..:'._..::.-.l._ o
P I Tt L = s
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CUT LUG

3/8" SPACER IN HALF

PUSHBUTTON

SWITCH
ASSEMBLY OPEN 2%

HOOPS 2-56 NUT

#4 SOLDER
LUG

Detail 2-3A
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COUNTER
BRACKET

%'ﬁ@a—an x 5/16"
@mﬁ) SCREW

#4 LOCKWASHER

COUNTER

Detail 2-3B

( ) Refer to Detail 2-3B and mount the counter
to the counter bracket. Use two 4-40 X 5/16"
screws and two #4 lockwashers. Be sure the
edges of the counter are parallel to the edges
of the bracket before you tighten the screws.

NOTE: When hardware is called for in a step, only
the screw size will be given. For instance, if 6-32
X 1/4" hardware is called for, use a 6-32 x 1/4"
screw, one or more #6 lockwashers, and a 6-32 nut.
The Pictorial or Detail will show the number of lock-
washers to use. Use the plastic nut starter to pick
up and start nuts on screws.

( ) Locate the small window and, if necessary, re-
move the thin protective film from either or
both sides of the window.

( ) Refer to Detail 2-3C and mount the counter
assembly and the window to the front of the
chassis at W and Z. Use 6-32 x 3/8" flat head
hardware as shown.

( ) Refer to Detail 2-3D and use the small allen
wrench to start a 4-40 x 1/8" setscrew in the
stepped coupler.

Page 19

6-32 NUT

| 46 LOCKWASHER 9,@
ﬁ:é_-z..;:-.:ifsn /
FLAT HEAD i)

COUNTER
ASSEMBLY

Detail 2-3C

WINDOW

( ) Similarly, start 4-40 x 1/8" setscrews in the two
nylon gears.

( ) Starta4-40 X 1/8" setscrew into the shaft collar.

() Use the large allen wrench to start two 6-32 X

3/16" setscrews into each of the four shaft
couplers.

( ) Setone of the nylon gears, the shaft collar, and
the four shaft couplers aside until they are
called for in a step.

SMALL
ALLEN
WRENCH
6-32 x 3/16"
4-40 x 1/8" SETSCREW
SETSCREW

/

@E—

*tigi:> ‘l"

SHAFT
STEPPED  4-40 x 1/8'"  NYLON COUPLER
COUPLER SETSCREW GEAR

O SHAFT
/0 COLLAR

Detail 2-3D
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Detail 2-3E

CAUTION: You can very easily strip the threads in
the screw holes in the nylon gears when you mount
them on their shafts, as in the next step. Therefore, do

not overtighten the setscrews when you secure the
gears on their shafts.

( ) Refer to Detail 2-3E and mount a nylon gear

onto the stepped coupler as shown. Be sure the
setscrew enters the recessed area on the
coupler. Then carefully tighten the setscrew.

( ) Turn the shaft of the counter until you can read
000 through the front panel window. Then tem-
porarily mount the stepped coupler onto the
shaft of the counter. Push the stepped coupler
all the way onto the shaft of the counter before

you tighten the setscrew. Tighten the setscrew
only enough to hold the coupler in place.

FRONT PANEL WIRING

Refer to Pictorial 2-4 (Illustration Booklet, Page 5) for
the following steps.

( ) Locate the spiral shield (#206-406). Pull on the

ends of the shield and stretch it evenly to a
length of 26"

( ) Refer to Detail 2-4A and, at both ends of the
spiral shield, straighten the spiral for a length

Heathkit

of 1/2". Then form a small hook in the wire
end as shown.

( ) Straighten out the sensor cable coming from
rear panel grommet A. Now cut the cable to
a length of 27" (from the cable clamp on the
rear panel). Discard the excess cable.

( ) Remove 1-1/2" of outer insulation from the
sensor cable. Be careful not to cut into the
inner wire insulation when you cut the outer
insulation.

( ) Tightly twist together the wire ends of the sen-
sor cable (a tightly-wrapped piece of tape may
be helpful). Then push the free end of the
cable all the way through the spiral shield,
until the rear end of the shield touches cable
clamp H on the rear panel.

( ) Temporarily refer to inset #2 on Pictorial 6-4
(Illustration Booklet, Page 12) and connect the
hook on the rear end of the spiral shield to
the inner side of cable clamp H.

( ) At the front end of the spiral sheild, untwist
the bare ends of the sensor cable.

( ) Cut off the black wire an additional 3/4".
( ) Prepare the five sensor cable wire ends.

Connect the free ends of the sensor cable and the
wire end of the spiral shield as follows:

( ) Connect the hook on the free end of the spiral
shield to solder lug K (NS).

( ) Connect the end of the black wire to solder lug

K (NS).

( ) Connectthe end of the brown wire to SW3 lug 6

(S-1).

( ) Connect the end of the white wire to SW3 lug 1

(S-1).

lSF‘IRAL SHIELDI

|-r 1/2" 1!2".-|
D I, I DI

Detail 2-4A
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( ) Connect the end of the red wire to SW3 lug

4 (S-2).

( ) Connect the end of the green wire to SW3 lug

3 (S-2).

Refer to Pictorial 2-5 (Illustration Booklet, Page 5)
for the following steps.

NOTE: In the following steps, you will connect the
previously installed .01 wF capacitors coming from
the lugs of switch SW3 to solder lug K.

()
()
()
()

C6: SW3 lug 6 to solder lug K (NS).
C5: SW3 lug 4 to solder lug K (NS).
C3: SW3 lug 1 to solder lug K (NS).

C4: SW3 lug 3 to solder lug K (S-6). NOTE: Use
enough solder and heat to assure a good con-
nection on all six leads and wires at the solder
lug. Grasp each wire and lead and wiggle it to be
certain it is firmly soldered. Reheat the connec-
tion if necessary.

Check the capacitors on the back of SW3 to
make sure that none of the capacitor leads
touch one another, and that none of them are
shorted to other switch lugs. Reposition the ca-
pacitor(s) slightly if necessary.

Cut both leads of a 40.2 k) (yel-blk-red-red) re-
sistor to 1/2". Refer to Detail 2-5A and form the
resistor leads as shown.

i

12”;

—

{
3/16"

?
L7

Detail 2-5A
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( ) R1:Place one of the 40.2 k() resistor leads into

(

(

(

(

)

)

)

)

the eyelet at lug 1 of terminal strip ] as shown
in the Pictorial (S-1). Carefully cut the end of
the other resistor lead so it just goes through
the eyelet at terminal strip lug 3. Solder the
lead to the eyelet. Cut any excess lead length
from terminal strip lug 1.

Carefully check the space between the inside
of the terminal strip and the top of the switch
assembly. If necessary, bend the terminal strip
outward slightly so the terminal strip lugs can-
not short to the frame of the switch assembly.

Bend the top of terminal strip J lug 3 down-
ward onto switch SW1 lug 1, if this has not
already been done. Be sure the terminal strip
lug touches only the designated switch lug.
Solder the connection.

Prepare the following stranded wires:

3" gray
4-1/2" gray
4" brown

Connect one end of a 3" gray wire to terminal
strip ] lug 2 (NS). Route the free end of the wire
as shown; it will be connected later.

Connect one end of a 4-1/2" gray wire to
terminal strip J lug 2 (S-2). Route the free end of
the wire as shown; it will be connected later.

Connect one end of a 4” brown wire to terminal
strip J lug 1 (S-1). Route the free end of the
wire as shown; it will be connected later.

Check all pushbutton switch and terminal
strip connections to make sure they are sol-
dered, that all wire assembly and lead ends
are cut off, and that no wires or leads are short-
ed to adjacent connections. NOTE: The free
ends of the six wires coming from the pushbut-
ton switch assembly and terminal strip will
be connected later.

0]
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( ) 1. Remove both meters from their shipping car-
tons. Discard the meter mounting hardware.

Remove and discard the shorting wires from
/ the meter terminals.
G;,\\

) 2. Cut four 1/2" pieces of foam tape.
6-32 x 3/8" L (- [

FLAT HEAD _ '
SCREW B ) 7 ( ) 3. Remove the paper backing from one side of a
N 1/2" piece of tape. Press the tape in place on
/ @1& LOCKWASHER one side of either meter as shown in the De-
@ 6-32 NUT tail. Be sure to center the tape from top to

bottom.

Detail 2-6A ( ) 4. Pressanother 1/2" piece of tape onto the other

side of the meter.
Refer to Pictorial 2-6 (Illustration Booklet, Page 6)

for the following steps. ( ) 5. Inthesame manner, install the remaining two
1/2" pieces of tape on the sides of the other
( ) Refer to Detail 2-6A and mount a meter bracket meter.

on the inside of the front panel at L. with 6-32 X ‘
3/8” flat head hardware. Just start the nut onto ( ) 6. M1: Position the REF meter (#407-758) into

the end of the screw; it will be tightened later. the meter cutout at M1 as shown in the Detail.

Secure the sides of the meters with brackets P

( ) In the same manner, loosely install meter and R as shown. Tighten the bracket
brackets at N, P, and R. hardware.

( ) 7. M2: In the same manner, mount the FWD

meter (#407-757) at M2 as shown in the De-
tail.

Refer to Detail 2-6B for the next seven steps.

NOTE: In the following steps, be sure to place the
meters on a soft cloth whenever possible to avoid
scratching the meter faces.

REF

METER
(#407-758)

Ny

REMOVE
PAPER —
BACKING 1/2'" TAPE
| METER
(#407~-757)
[ ]
‘I Detail 2-6B
(o] Yo Y% 3y, 1 (INCHES) 2 3 4 S 6 7
a8, 700| 4 o ool ey b e e o ey b ey
jflTl"IllTl'[ 7 [ |' Li 'I T |! T I ¥ I LB —I_ L3 T ¥ l T 'I' j | I ] I | LE l LB _l L I L]
0 5 1 (cm) 2 3 4 5 e 7 8 -] 10 11 12 13 14 18 18 17
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( } Position the meter lugs as shown in the Picto- ()
rial. Then tighten the lug hardware, if this has "
not already been done. Be careful not to over-
tighten the hardware or you could damage the
meter.

( ) Depress the three switch pushbuttons to their
“in” positions.

NOTE: When you install the front panel label in the
following step, do not press the label onto the front
panel until you are absolutely certain it is positioned
correctly. When the label’s adhesive backing touches
the surface of the front panel, it will be difficult to
remove and reposition.

REMOVE
PAPER
BACKING

Detail 2-6C
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Refer to Detail 2-6C and remove the paper
backing from the front panel label. Holding the
label stretched between both hands, carefully
lower it onto the front panel, paying particular
attention to the counter, switch assembly and
meter cutouts. Lower the label onto the front
panel. Then, working from the center outward
in both directions, smooth the label firmly onto
the front panel.
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SHORT SHAFT

//'BUSHING
o CONTROL

CONTROL
LOCKWASHER

CONTROL

NUT
FRONT PANEL

Detail 2-6D

NOTE: In the next two steps, if the flat washer does

not fit onto the brass bushing, you may discard the
washer.

( )} Refer to Detail 2-6D and loosely install a short
shaft bushing in the front panel at S. Use a
control flat washer, a control lockwasher, and a
control nut.

In the same manner, loosely install short shaft
bushings at T and X.

CONTROL
NUT

CONTROL
FLAT WASHER
@@ ey

sa ey
.....
CLE 1

g
......

(
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Detail 2-6E

) R3: Refer to Detail 2-6E and install a 250 k)
control at R3 as shown. Use control hardware

and position the control as shown in the
Pictorial.

) Refer to Detail 2-6F and place a control lock-
washer on the switch detent and install the
detent in front panel hole Y. Secure the detent
with a control flat washer and a control nut
(tighten the hardware). Position the detent as
shown in the Pictorial.

INSIDE
OF

FRONT PANEL

CONTROL
LOCKWASHER

DETENT

Detail 2-6F
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Refer to Pictorial 2-7 (Illustration Booklet, Page 7) for
the following steps.

NOTE: When a wire or wires pass through one
connection to another connection, each wire at the
first connection will be counted as two wires in the

solder instructions, one entering and one leaving the
connection.

( ) Remove an additional 1/4” (total 1/2") of insula-
tion from the free end of the red wire coming
from switch SW1 lug 5. Route this wire around
terminal strip ] as shown. Then pass the bare

end of this wire through control R3 lug 2 (S-2) to
lug 3 (S-1).

( ) Route the yellow wire coming from switch SW2
lug 4 around terminal strip | as shown. Then
connect the bare end of this wire to control R3
lug 1 (S-1).

( ) C7: Connect a .001 uF ceramic capacitor be-
tween meter M1 lugs 1 (NS) and 2 (NS). Position

the capacitor as shown. Cut off the excess lead
lengths.

(0] Yea Y% 3/, 1 (INCHES) 2 3
| 8,38 58, 708| |

()

()

()

()
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C8: In the same manner, connect a .001 yF

ceramic capacitor between lugs 1 (NS) and 2
(NS) of meter M2.

Connect the free end of the orange wire coming
from SW2 lug 5 to meter M1 lug 1 (S-2).

Connect the free end of the longer gray wire

coming from terminal strip J lug 2 to meter M1
lug 2 (S-2).

Connect the free end of the shorter gray wire

coming from terminal strip J lug 2 to meter M2
lug 2 (S-2).

Connect the end of the brown wire coming from
terminal strip J lug 1 to meter M2 lug 1 (S-2).

Check all of the wiring on the front panel.

Make sure each wire is soldered properly to
its lug or terminal.

This completes the front panel wiring. Set the chas-
sis assembly aside temporarily.
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CONTROL
NUT

LARGE 3/16"
SPACER (26)
ROTOR (25)
PLATES LARGE 17/64"
SPACERS
@ 9-7/8" HEX
@ SHAFT

ROTOR
ASSEMBLY

PICTORIAL 3-1

TRANSMITTER AND ANTENNA
MATCHING CAPACITORS (C1 and C2)

Refer to Pictorial 3-1 for the following steps.

NOTE: In most of the following steps, you will find
double check-off spaces — ‘() ( ),”” one set for
capacitor C1 and the other for C2. Perform all of the
steps for one capacitor before you start toassemble the

other.

( ) () Locate the following parts:

Two control nuts

One 9-7/8" hex shaft
Two large 3/16" spacers
25 large 17/64" spacers
26 rotor plates

Use the following procedure to assemble the match-
ing capacitor rotor assembly:

() ()1

Turn a control nut onto the indicated end
of the 9-7/8" hex shaft. Adjust this control
nut so the outside of the nut is 1/16" from
the end of the unthreaded part of the
shaft. Try not to disturb this nut when you
perform the following steps.

() () 2

() ()3

() () 6.

() ()7

() ()8

Heathkit

1/16"

CONTROL
NUT

LARGE 3/16"
SPACER

Slide a large 3/16" spacer all the way onto
the shaft so it is against the control nut.

Match the hex shaped hole in arotor plate
with the hex shape on the shaft. Then
slide the rotor plate onto the shaft until it
is against the 3/16” spacer.

Slide a large 17/64" spacer onto the shaft
so it is against the first rotor plate.

Match the hex shaped hole in a second
rotor plate with the hex shape on the
shaft. Match the position of the second
plate with that of the first rotor plate.
Slide the rotor plate onto the shaft until it
is against the first 17/64" spacer.

Repeat steps 4 and 5 until you have 26

rotor plates and 25 large spacers installed
on the shaft.

Place another large 3/16” spacer on the
rear of shaft.

Use the remaining control nut to secure

the rotor plates and the spacers on the
shaft.

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

Refer to Pictorial 3-2 (Illustration Booklet, Page 8) for (Y €]
the following steps.

NOTES:

1. The ceramic insulator plates have two raised
areas on one side. When you are instructed to
mount these plates to a capacitor plate, as in the
next step, be sure you position the side with the
raised area toward the capacitor plate. Also be
sure you orient each insulator plate so its
straight edge is positioned as shown in the De-
tail. () ()

2.  When you tighten the 8-32 x 1/2" screws to
secure the capacitor insulator plate to a
capacitor plate, do not overtighten the screws as
you may break the ceramic insulator plate.

| 1/8

!
.L.J?iﬂl_.":.ﬂl
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INSULATOR AREA @ga’ff/,
P
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CAPACITOR
FRONT PLATE
//
|
(=3
| )
n

Refer to Detail 3-2A and mount a ceramic
insulator plate to a capacitor front plate at AB
and AC. Usean 8-32 X 1/2" screw and two #8
flat fiber washers at each of the two holes.
Make sure you install the insulator plate on
the same side as the bushing, as shown. Also,
hold this side of the front plate against a flat
surface when you tighten the screws. This
will make sure the top edge of the ceramic
insulator plate is flush with the top edge of
the capacitor front plate.

Similarly, mount another ceramic insulator
plate to the capacitor front plate at AG and
AH.

Il"l!ll11!l"[ I I L 'I' T 'I ) I' T T 'I' T 'I
QO 5 1 (CM) 2 3 4 5 6 7 8 9 10



Page 28

() () Locate the following parts:

Two 10-32 x 9-7/8" threaded brass rods
Four #10 flat fiber washers

Eight 10-32 nuts

Two small 3/16" spacers

50 small 17/64" spacers

25 stator plates

One capacitor front plate assembly (assem-
bled in a previous step)

NOTE: In the following steps, you will assemble a
matching capacitor stator assembly. Carefully as-
semble the parts as shown in the Pictorial. Be sure
each part is in its proper place, and that you tighten
the indicated nuts properly.

Assemble the stator section of the matching capacitor
as follows:

() () 1. Start a 10-32 nut onto one end of each
threaded rod. Turn one of these nuts onto
each threaded rod until it is all the way
onto the threaded portion of the rod. Back
this nut off until two threads are exposed.

() () 2. Start a second 10-32 nut onto each
threaded rod. Position the nut 3/16" from
the first nut as shown. NOTE: This nut
may be adjusted later.

() () 3. Slidea #10 flat fiber washer onto the end
of each threaded rod.

() () 4. Position the capacitor front plate assem-
bly as shown (note the position of the
ceramic insulator plates and the three in-
dicated holes). Then insert the ends of the
threaded rods (that have the nuts)
through holes AA and AD in the indi-
cated ceramic insulator plate.

() () 5. Slidea #10 flat fiber washer onto the end
of each threaded rod.

() () 6. Start a 10-32 nut onto the end of each
threaded rod. Turn these nuts onto the
rods until they are snug against the
ceramic insulators and flat fiber
washers. Do not overtighten the nuts and
break the insulator.

Heathkit

() () 7. Slide a 17/64" small spacer onto each
threaded rod. NOTE: Do not use the two
small 3/16" spacers until a step specifi-
cally calls for them.

() () 8. Slidea stator plate onto the two threaded
rods. Be sureto position the stator plate as
shown in the Pictorial.

() () 9. Repeatsteps7and 8 until you have the 50

small 17/64" spacers and 25 stator plates
installed on the threaded rods.

() ()10. Slide one of the small 3/16" spacers onto
each threaded rod and secure them with a
10-32 nut on each rod. Tighten these nuts
until they are snug.

Refer to Pictorial 3-3 (Illustration Booklet, Page 9) for
the following steps.

( ) () Refertoinset drawing #1 on the Pictorial and
identify the curved side of a dished spring.
Then slide the spring onto the rotor shaft so
the curved side is toward the rotor plates.

( ) RefertoDetail 3-3A and open the grease pod by
cutting across one corner and into the pod just
enough to make a small opening. Use diagonal
cutters or scissors.

( ) () Squeeze out an amount of grease equal to a
medium-sized pea; then use a toothpick and

apply the grease to the rotor shaft at the three
locations shown in the Pictorial.

( ) () Position the rotor and stator assemblies as
shown in the Pictorial. Then push the rotor
shaft through the bushing in the capacitor
front plate as far as it will go.

HERE

Detail 3-3A
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Detail 3-3B

( ) () Refer to Detail 3-3B and mount a ceramic in-
sulator plate to a capacitor rear plate at AL
and AM. Usean 8-32 x 1/2" screw and two #8
flat fiber washers at each of the two holes.
Hold this side of the rear plate against a flat
surface when you tighten the screws. This
will make the top edge of the ceramic in-
sulator plate flush with the top edge of the
capacitor rear plate.

( ) () Similarly, mount another ceramic insulator
plate to the capacitor rear plate at AU and AX.
Use an 8-32 x 1/2" screw and two #8 flat fiber
washers at each of the two holes.

( ) () Referagainto Detail 3-3B and start a 1/4-32 X
1/4" setscrew into a 1/4-32 nut. Then install
the setscrew in hole AS. Turn the screw in
until the unslotted end is flush with the other
side of the plate. Do not tighten the nut yet.

( ) () Position the capacitor assembly as shown in
the Pictorial.

() () Turnasecond 10-32 nut onto each of the two
threaded rods of the capacitor assembly. Turn
each of these nuts until there is 1/16" space
between the inner and outer nuts as shown in
the Pictorial.

(@} Yo % 3/ 1 (INCHES) 2 3
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IMPORTANT: The rear plate assemblies will be
mounted differently on capacitors C1 and C2. Mark
each capacitor rear plate assembly for identification
in one of the next two steps.

( ) To mark the rear plate assembly for capacitor
C1 (only): Study Detail 3-3B carefully and note
the location of the three small holes, just above
the larger center hole. Turn the assembly top-
side down so these three holes are below the
larger center hole. On the upper ceramic in-
sulator plate, write “C1 — TOP.” Then, in a
following step, when you are instructed to
mount the end plate assembly, make sure this
lettering is positioned upward.

( ) To mark the rear plate assembly for capacitor
C2 (only): Make certain the assembly is
positioned exactly as shown in Detail 3-3B with
the three holes positioned above the larger
center hole. On the upper ceramic insulator
plate, write ““C2 — TOP.” Be sure this lettering
is positioned upward when the assembly is
mounted onto the capacitor main assembly in
another step.

() () Slide a #10 flat fiber washer onto the end of
each threaded rod.

0O % 1 (cm) 2 3 4 5 & 7 8
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() () Apply a small amount of grease in the reces-

() ()

() ()

sed area in the end of the setscrew installed in
hole AS of the rear capacitor plate. Then place
a steel ball in the recessed area of the rotor

shaft.

Position the capacitor rear plate assembly as
shown (note the position of the lettered end of
the ceramic insulator plates). Then insert the
ends of the threaded rods through the corres-
ponding holes in the ceramic insulator plate.
Use 10-32 nuts and #10 flat fiber washers to
secure the assembly. Do not overtighten the
SCTEWS.

Mount a capacitor mounting bracket on each
end of the capacitor assembly as shown. Use
four 8-32 X 5/8" screws, eight #8 flat fiber
washers, and two 8-5/16" tapped spacers. Set
the capacitor assembly on a flat surface before
you tighten the screws. Do not overtighten the
SCTEWS.

() ()

() ()

() ()

() ()

Tighten the setscrew in hole AS of the
capacitor rear plate only until you feel some
resistance; then tighten the setscrew 1/4-turn
more. Now tighten the 1/4-32 nut at AS.

Refer to inset drawing #2 on the Pictorial
and, if necessary, form the end of each of the
two forked springs into a small tab. Use a pair
of long-nose pliers. Set one of these springs
aside until it is called for during the assembly
of the transmitter matching capacitor.

Refer to inset drawing #3 on the Pictorial and
form the curved part of each forked spring so
it is exactly like the drawing. You can posi-
tion the forked springs over the actual size
drawing to check them.

Use long-nose pliers to hold a forked spring.
Then lower the spring over the end of the
rotor shaft. Push the spring down and insert
the tab of the spring into hole AP in the
capacitor rear plate. NOTE: On capacitor C1,
hole AP is below the center; the fork end of
the spring will point upward.
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PICTORIAL 3-4

Refer to Pictorial 3-4 for the following steps.

() () Position the capacitor assembly as shown in
the Pictorial.

( ) Reter to Detail 3-4A and start two 6-32 X 3/16"
setscrews into each of the three large knobs.

() () Push one of the knobs onto the capacitor
shaft. Then temporarily tighten the two
setscrews in the knob.

( ) () Turnthe capacitor shaft so the plates are fully
meshed (closed).

6-32x 3/16"
§ SETSCREW

Detail 3-4A

NOTE: In the following steps, first locate an unused
8-5/16" tapped spacer. Then use the spacer to check
the top (inside) spacing of the top ceramic insulators
as shown in Pictorial 3-4. Do this at both upper cor-
ners, close to each threaded brass rod.
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8-5/16" TAPPED SPACER

() () Turnnuts 1, 2, 3 and 4 (as necessary) to posi-
tion each plate in the stator halfway between
two corresponding rotor plates. Carefully in-
spect the capacitor assembly from one side,
then the other side, to make sure each stator
plate is positioned properly. Then tighten the
four nuts.

() () Turn the knob several times each way and
note the torque needed to turn the shaft. This
is the recommended tension adjustment. If
you desire to have the shaft turn easier or
harder, loosen or tighten the setscrew in the
capacitor rear plate as desired. Keep in mind
that the tension will loosen somewhat by it-
self during normal operation.

() () Loosen the setscrews in the knob and remove
the knob from the shaft. Set the knob aside
temporarily.

This completes the assembly of the matching
capacitor. Set the capacitor aside until it is called for
in a step. If you have not assembled both capacitors
return to ““Transmitter and Antenna Matching
Capacitors (C1 and C2)” on Page 26 and complete the
steps for the other capacitor. When you complete both
capacitors, proceed to the following section.
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ROLLER INDUCTOR (L1)

Refer to Pictorial 4-1 (Illustration Booklet, Page 10)
for the following steps.

( ) Peel the paper from both sides of the two in-
ductor end plates.

( ) Refer to Detail 4-1A and make a pencil line
across the center of the 4-1/4" strap. NOTE:
The pencil line will help you bend the strap
in the middle when you mount it later.

( ) Position one of the inductor end plates as
shown in Detail 4-1A (note the position of the
seven holes in the plate).

( ) Bend the 4-1/4" strap over the indicated edge
of the inductor end plate. Secure the strap to
the plate at hole BK with a long shaft bushing
and a control nut. Be sure the small holes in
the strap line up with the corresponding hole
in the inductor end plate before you tighten
the hardware.

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

PENCIL
LINE

.

)

LONG SHAFT
BUSHING

CONTROL
NUT

REAR INDUCTOR
END PLATE

Detail 4-1A

(

(

[

(

)

)

)

)
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Position the remaining inductor end plate as
shown in Detail 4-1B (note the position of the
seven holes in the plate).

Refer to the inset drawing on Detail 4-1B and
straighten the control solder lug. Then mount
the control solder lug at hole BC with a long
shaft bushing and a control nut. Tighten the
nut only finger tight at this time.

Mount an 8-32 X 8-5/16" tapped spacer to the
inductor end plate at BA. Use an 8-32 X 5/8"
screw, a #8 lockwasher and a #8 flat steel
washer. Tighten the screw only finger tight.

Mount a capacitor mounting bracket to the in-
ductor end plate at BE and BF. Use an 8-32 X
8-5/16" tapped spacer, an 8-32 X 5/8" screw, a
#8 solder lug, and a #8 flat steel washer at BE.
Use an 8-32 X 8-5/16" tapped spacer, an 8-32 X
5/8" screw, a #8 lockwasher, and a #8 steel flat
washer at BF. Tighten these screws only finger
tight. Position the solder lug at BE straight up
(toward the spacer at BA).

Refer to Detail 4-1C and position the control
solder lug at BC so it touches the #8 solder lug
at BE. Then solder these lugs together. Now
tighten the control nut at BC.

Note that the bushing on one end of the roller
inductor is longer than the bushing at the other

end. Apply grease to the shaft at this end of
the inductor.

Slide the shaft at the greased end of the roller
inductor into the bushing at BC in the front
inductor end plate.

Slide the shaft collar onto the rear shaft of the
roller inductor. Do not tighten the setscrew in
the collar at this time.

Refer to the inset drawing on the Pictorial and
identify the curved side of the brass spring
washer. Then slide the spring washer on the
rear shaft of the roller inductor with the
curved side of the spring washer toward the
inductor.

Apply grease to the rear shaft end of roller in-
ductor.

Slide two contactor springs onto the spacer
mounted at BF. Be sure to position these
springs as shown in the Pictorial.
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TAPPED SPACERS
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END PLATE

CAPACITOR Detail 4-1B

MOUNTING
BRACKET

( ) Start the bushing in the rear inductor end plate
(assembled earlier) onto the rear shaft of the

rollerinductor. Be sure to position the end plate 5 @ %
as shown in the Pictorial. -~ <

( ) Line up hole BG with the spacer coming from
hole BA of the front end plate. Then mount the
rear inductor end plate to the spacer. Use an

8-32 X 5/8" screw, a #8 lockwasherand a #8 flat CONTROL
steel washer. Tighten the screw only finger 3 OLLUDGE .

tight.

( ) Mount a capacitor mounting bracket to the rear
inductor end plate and the remaining spacers at
BM and BN. Usetwo 8-32 X 5/8” screws, two #8
lockwashers, and two #8 flat steel washers.
Tighten these screws only finger tight.
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Refer to Pictorial 4-2 for the following step. ( ) Push an 8-32 x 8-5/16" tapped spacer between
the front and rear inductor end plates. Be sure
( ) Slide the roller contact onto the tension rod. the contactor springs are inside the spacer as
Then slide a #6 flat steel washer onto each shown. Then mount the spacer at BB and BH.
end of the tension rod. Use two 8-32 x 5/8" screws, two #8
lockwashers, and two #8 flat steel washers.

( ) Start one end of the prepared tension rod into Tighten the screws only finger tight.

hole BD in the front inductor end plate.
( ) Set the roller inductor assembly on a flat sur-

( ) Start the free end of the tension rod into hole face. Then tighten the four screws on each in-
BL in the rear inductor end plate. Be sure the ductor end plate.
groove in the roller contact rests on one of the
wire turns of the inductor. ( ) Push the inductor against the bushing in the
front inductor end plate. Then push the collar
( ) Position the two contactor springs toward the on the rear inductor shaft firmly toward the rear
ends of the tension rod. Be sure the #6 flat inductor end plate and tighten the setscrew.

steel washers on the tension rod are on the

sides of the contactor springs away from the  This completes the assembly of the roller inductor.

end plates. Set the roller inductor aside until it is called for in a
step.
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GLASS-CLOTH
TAPE

TOROIDAL

PICTORIAL 5-1

BALUN COIL (T1)

Refer to Pictorial 5-1 for the following steps. you wrap the tape around the core, make sure
you pull the tape snug. Make sure each turn

NOTE: In the following steps, be careful so the adhe- overlaps the previous turn about 1/4". When

sive on one side of the tape does not stick to itself you have covered the whole core with tape, you

when you handle the tape. should have 8-10" remaining. Do not cut this
end off.

() Cut a 36" length off the roll of glass-cloth tape.
() Similarly, use another 36" length of tape to

( ) Wrap this length of tape around one toroidal cover the remaining toroidal core with one
core to cover it completely with one layer. As layer of tape.
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TAPE END

PICTORIAL 5-2

Refer to Pictorial 5-2 for the following steps.

( ) Hold one pretaped core between the thumb and
index finger on your left hand. Then grasp the
remaining pretaped core with your right hand,
slip the free end of the tape down through the
center of the first core and place the cores on top
of each other as shown.

( ) Position the pretaped cores so the tape ends are
located opposite each other. Then while you
hold both cores in place, firmly wrap the whole
length of each tape around both cores. As be-
fore, make sure each turn overlaps the previous
turn about 1/4".

0 Yo Y% A 1 (INCHES) 2 3
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TOROIDAL

CORE

()
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Cut two 15" lengths of glass-cloth tape.

Wrap one of the tape lengths around the stacked
cores at one of the two areas not previously
covered with tape. Make sure you wrap the tape
so it will overlap part of the tape ends already
wrapped around the cores. If necessary, cut off
any excess tape length.

Similarly, wrap the other 15” length of tape
around the cores at the area opposite the one
covered in the last step. If necessary, cut off any
excess tape.
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PICTORIAL 5-3

Refer to Pictorial 5-3 for the following steps. core assembly and wind one turn onto the cores.

Adjust the two free wires until you have a
length of about 6” from the cores to the wire
ends. Pull the wires firmly against the cores.

( ) Locate the Teflon-insulated wire and cut it to a
length of 11 feet.

NOTE: When you perform the next two steps, be sure

to pull each winding until it is snug. An easy wayto () Continue to loop the folded end of the wire
do this is to hook the folded end of the wire around a around the core assembly, through the center
door knob or similar object and then pull the wire of it, until you have a total of 13 to 15 turns
until it is tight. wound on the cores. Make sure you pull the

wires snug for each turn you wind. Make sure
( ) Fold the 11-foot wire in the middle. Then push the wires do not twist or overlap the other

the folded end through the center of the dual wires.
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1" TAPE

PICTORIAL 5-4

Refer to Pictorial 5-4 for the following steps.

()

Cut a 2-foot length of glass-cloth tape.

( ) Position the wire ends of the balun assembly as

shown. Make sure the first and the last turns of
the winding are pushed firmly down against
the cores. Then start to wrap the 2-foot length of
tape around the outer circumference of the as-
sembly to hold these turns in place. As you
wrap the tape onto the assembly, position each
pair of wires so they are about evenly spaced all
the way around the assembly. Wrap the entire
2-foot length of tape onto the assembly.

Cut the wire ends to the dimensions shown in
the Pictorial and remove 1/4” of insulation from
each wire end. Then twist the strands on each
wire together and melt a small amount of solder
on the wire ends to hold the strands together.

"-F;_J—d

1" TAPE

NOTE: The balun coil consists of two separate wind-
ings. When you install the balun, one wire end from
each winding will be connected to the chassis. Com-
plete the next three steps carefully to make sure you

select

()

()

the proper wire ends.

At end A of the balun, wrap a 1" piece of tape
around one of the two wire ends.

Turn on your chmmeter and set it to the R X 10
range.

Connect one of the test leads to the wire with
tape around it. Then connect the other test lead
to one of the wires at end B of the balun. Wrap a
1” length of tape around the wire end that does
NOT show continuity.
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#10 SOLDER LUG

CRIMP
AND
SOLDER

_ 410 SOLDER LUG
A

PICTORIAL 5-5

PART A #10 SOLDER LUG

Refer to Pictorial 5-5 for the following steps.

SQUEEZE SIDES TO
COMPRESS INNER

( ) Refer to Detail 5-5A Part A and use a pair of SLEEVE

gas pliers to squeeze the sides of a #10 solder
lug (only enough to compress the inner
sleeve). Then turn the solder lug 90° as shown
in Part B and squeeze it again until you can
easily remove the metal sleeve from the solder
lug (see Part C). Discard the metal sleeve; it
will not be used.

rm

ZE OTHER

ND REMOVE
L SLEEVE

( ) In the same manner, remove and discard the
metal sleeve from one more #10 solder lug.

( ) Insert the bare end of one of the untaped balun
coil wires into a #10 solder lug as shown.

Crimp the tabs of the solder lug tightly against PART C METAL
the wire. Then solder the connection. %S LEEVE
N
( ) In the same manner, install a #10 solder lug
on the remaining untaped balun coil wire. =

Detail 5-5A
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DIRECTED IN
THE STEP:

PICTORIAL 6-1
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Detail 6-1A

CHASSIS FINAL ASSEMBLY ()

Refer to Pictorial 6-1 for the following steps.

[

(

) T1: Refer to Detail 6-1A and mount the balun
coil on the rear panel at T1 as follows: Placea  ( )
#6 brass washer on a6-32 x 2" brass screw; then
start the screw through rear panel hole T'1. Place
a tapered spacer on the screw and position the
center of the balun coil over the spacer as ()
shown. Place another tapered spacer on the
screw, tapered end pointing inward. Secure the
assembly with a #6 brass washer, a #6 ()
lockwasher, and a 6-32 nut. Position coil T1 as
shown in the Pictorial.

) Connect both of the taped wires coming from
coil T1 to solder lug DA. Be sure to make secure
mechanical connections as shown in the inset
drawing on Pictorial 6-1. Use sufficient solder
and heat to assure a good connection. ()

) Remove the outer nuts from large feedthrough
insulators J4 and J5.
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Place the solder lug on either of the untaped
balun coil wires onto feedthrough J4 with the

nut you removed in the last step. Tighten the
nut snugly.

In the same manner connect the remaining coil
wire onto feedthrough J5. Tighten the nut
snugly.

Push all four balun coil wires back against the
inside of the rear panel.

Remove the paper backing from the blue and
white label and press the label in place on the
inside of the rear panel in the upperright corner
as shown. NOTE: Be sure to refer to the model
and series numbers on the blue and white label
in any correspondence you have with the Heath
Company about your kit.

Remove the paper backing from the red
“Danger”’ label and press the label in place on
the outside of the rear panel, directly behind the
blue and white label. (Note the dotted outline
on the Pictorial).
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Detail 6-2A

Refer to Pictorial 6-2 (Illustration Booklet Page 11) for
the following steps.

( ) Refer to Detail 6-2A and temporarily remove
the outer nut from feedthrough J3. Then secure
the round hole end of a 4-19/32" strap to this
feedthrough with the nut vou removed. Tighten
the nut only finger tight at this time.

( ) Refer again to Detail 6-2A and remove the nut
from feedthrough D and place the free end of
the 4-19/32" strap over the stud. Reinstall the

nut on the feedthrough and tighten it finger
tight.
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Detail 6-2B

( ) Push the 4-19/32" strap toward the rear of the
chassis as shown in Detail 6-2A. Then tighten
the nuts on feedthroughs D and J3.

( ) Refer to Detail 6-2B and, on the rear mounting
plate of matching capacitor C2, mount the
slotted hole of a 7-13/16" strap at hole AR, (just
below the center setscrew). Use a 6-32 x 3/8"
hex head screw and a #6 lockwasher. Tighten

the screw only finger tight. Position the strap as
shown in the Detail.
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Detail 6-2C

Refer to Detail 6-2C and secure a shaft coupler
onto one end of 2-3/8" fiberglass extension
shaft. Position the shaft halfway into the
coupler and secure it with the setscrew.

In the same manner, prepare the other fiber-
glass extension shaft using a shaft coupler.

Refer to inset drawing #1 on the Pictorial and
apply a small amount of grease to each fiber-
glass extension shaft as shown.

Refer to Detail 6-2D and position either
fiberglass shaft into front panel bushing S.
Then position matching capacitor C2 into the
chassis and its shaft all the way into the shaft
coupler. Tighten the coupler setscrew onto the
shaft. Do not tighten bushing S.

Refer to inset drawing #2 and loosely mount
the capacitor into the bottom of the chassis at
CA, CB, and CC with 6-32 x 3/8"” hardware. Be
sure to use two #6 brass washers on each screw
as shown.
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Detail 6-2D

Refertoinset drawing #3 and, at CD, place a #6
brass washer ontoa 6-32 X 5/8" screw and push
the screw firmly into a round foot. Then loosely
secure the foot and the screw to the capacitor
bracket and the chassis with a #6 brass washer,
a #6 lockwasher, and a 6-32 nut.

Push capacitor C2 as far forward as it will go;
then tighten the mounting hardware at CA, CB,
CC, and CD.

Tighten front panel bushing S. If necessary,
hold the nut on the inside of the panel with
pliers.

Temporarily remove the nut from feedthrough
C and place the free end of the 7-13/16" strap
over the stud. Replace the nut and tighten it
snugly.

Pull the 7-13/16" strap as far forward as possible
(to clear feedthroughs |3 and J4). Then, while
holding the strap forward, tighten the strap
mounting screw at C2 hole AR.
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Detail 6-3A

Refer to Pictorial 6-3 (Illustration Booklet, Page 11) for
the following steps.

( ) Place a shaft coupler halfway onto the metal

2-3/4" extension shaft. Tighten the setscrew
onto the shaft.

( ) Place a nylon gear onto the end of the shaft as
shown. Do not tighten the gear setscrew.

( ) Apply some grease on the metal extension
shaft, about 1” from the end; then, from the

inside of the front panel, position the shaft
through bushing T.

( ) RefertoDetail 6-3A and, on the rear of the roller
inductor, secure the slotted ends of two
4-19/32" straps at C] as shown. Use a 6-32 X 3/4"
brass screw, two #6 brass washers, a #6
lockwasher, and a 6-32 nut. Tighten the
hardware finger tight. Position the straps as
shown in the Pictorial.

( ) Positiontherollerinductorintothe chassis, and
slide it forward, as far into the shaft coupler as it

will go; then tighten the coupler setscrew onto
the shaft.

6-32 x 3/4"

(
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Detail 6-3B

Slide the inductor rearward and line up its
mounting holes with those in the chassis. Hold
the inductor in place. Refer to Detail 6-3B and
loosen the setscrew in the counter shaft stepped
coupler. As you slide the stepped coupler to-
ward the inductor shaft, slide the gear on the
inductor shaft forward until the two gears are
equally meshed. Tighten the setscrew in the
stepped coupler.

Slide the nylon gear rearward on the inductor
shaft. Then, as you view the inductor from the
shaft end, turn the inductor counterclockwise
until the inductor roller hits the rear stop.

Mount the roller inductor into the chassis at CE,
CF, CG, and CH with 6-32 x 3/8" hardware as
shown in the inset drawing on Pictorial 6-3.
After all the hardware is installed finger tight,
push the inductor as far forward as possible;
then tighten the mounting hardware.

Tighten front panel bushing T.

Turn the counter gear, if necessary, so the digits
read ‘0 0 0”. Make sure the inductor is turned
fully counterclockwise. Then slide the nylon
gear on the inductor shaft forward until it
meshes with the counter gear. Tighten the
setscrew onto the inductor shaft.
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Detail 6-4A

() On the rear of inductor L1, position one of the
straps coming from C] onto capacitor C2
threaded shaft AN. Secure the strap at AN with

a 10-32 nut. Do not tighten the strap on the
inductor at this time.

Refer to Pictorial 6-4 (Illustration Booklet, Page 12) for
the following steps.

( ) Locate the narrow 6" strap and cut the strap
in half. Refer to Detail 6-4A and, with heavy
pliers, flatten the upper end of the remaining
#10 solder lug as shown. Cut a taper on the
corners of one of the 3" straps; then form the
solder lug around the tapered end of the 3"
strap (without the hole) as shown. As you sol-
der the strap to the lug, be sure the solder com-
pletely penetrates through the solder lug.

( ) Refer to Detail 6-4B and connect the solder lug
on the 3" strap to hole AU in the rear mounting
plate of capacitor C1 using a 6-32 X 3/8" hex
head screw and a #6 lockwasher. Tighten the
screw finger tight.

CAPACITOR
(C1)

PREPARED
NARROW STRAP

()
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Position the remaining fiberglass shaft (with
coupler) into front panel bushing X. Then
position capacitor C1 into the chassis and into
the rear of the shaft coupler until the shaft is
fully seated. Tighten the coupler setscrew onto
the capacitor shaft.

Mount capacitor C1 to the chassis at CK and CL
with a 6-32 X 3/8" screw, two #6 brass washers,
a #6 lockwasher, and a 6-32 nut at each hole as
shown in the inset drawing on Pictorial 6-4.
Tighten the hardware finger tight.

Refer to Detail 6-4C and, at CN, secure the
capacitor to the chassis with a 6-32 x 3/8”
screw, a #6 brass washer, a cable clamp, a #6
lockwasher, and a 6-32 nut. Place the cable
shield under the cable clamp, and position the
clamp as shown in the Pictorial. Tighten the
hardware finger tight.
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() Refer to Detail 6-4D and install a round foot at
chassis hole at CP using a 6-32 x 5/8" screw, a
#6 brass washer, a cable clamp, a #6 lock-
washer, and a 6-32 nut. Position the cable
under the clamp; then position the clamp as
shown in the Pictorial. Tighten the hardware
finger tight.

( ) Push capacitor C1 as far forward as possible;
then tighten the mounting hardware at CK, CL,
CN, and CP.

IMPORTANT: Be sure the spiral shield is positioned
away from tuning capacitor C1 as shown in Pictorial
6-4.

( ) Tighten front panel shaft bushing X.

() Remove the nut from the end of feedthrough
stud B and place the hole in the end of the strap
coming from capacitor C1 hole AU over the
stud. Tighten the nut onto the stud.

Heathkit
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Detail 6-4D

Tighten capacitor strap screw AU.

Position the end of the remaining strap coming
from the rear of inductor L1 onto the threaded

spacer at AT on capacitor C1. Secure the strap
with a 10-32 brass nut.

At the rear of roller inductor L1, hook your
middle and index fingers over the two straps
going to matching capacitors C1 and C2. As you
pull firmly rearward on the straps, tighten the
strap mounting screw at CJ]. If necessary, after
the screw is tight, reform the straps slightly to
make sure they are as far as possible from the
inductor spacer screws at the upper corners.

Check all the straps that are mounted in the rear
of the chassis. Make sure they do not touch each
other or any metal parts other than those that
they are connected to. Reform the straps as
necessary.
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Refer to Pictorial 6-5 for the following steps.

( ) Turn the detent shaft fully counterclockwise
(as viewed from the front panel), if this has
not already been done.

( ) Refer to the inset drawing on the Pictorial and
be sure SW101 rotor is positioned exactly as
shown. Do not turn the switch until the
coupler has been secured on the detent.

( ) Place a shaft coupler onto the flatted end of
the detent shaft. Slide the coupler so it is all
the way past the end of the shaft.

( ) Position the fiber shaft flatted end through the
large hole in the rear panel and into the center
of switch SW101 in the remote sensor assem-
bly. Align the front end of the shaft with the
detent shaft and slide the shaft coupler for-
ward so half the coupler is on each of the two
shafts. Tighten both coupler setscrews.

( ) Grasp the shaft coupler and turn the shaft to
the second of the four switch positions.

12-1/2" Fl E:ﬁzttixxga
NS S />
NN Y J)JFLATTENED ~
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PICTORIAL 6-5

( ) Turna6-32 X 1/8" setscrew into a small knob
as shown. Place the knob onto the detent shaft
at the upper left of the front panel. Position
the knob pointer directly at “COAX 1”; then
tighten the setscrew.

( ) Turn the SENSITIVITY control fully counter-
clockwise. Start another 6-32 X 1/8" setscrew
into a small knob. Place the knob on the SEN-
SITIVITY control shaft and turn the knob
pointer to the 7-o’clock position. Tighten the
setscrew.

() Place alarge knob on the INDUCTOR shaft and

tighten both setscrews.

( ) Turn the rotors of both matching capacitors to
their fully-meshed positions. Then place a
large knob onto the shaft of TRANSMITTER
MATCHING capacitor C1. Position the knob
pointer at “100” and tighten the two knob set-
SCTeWS.

( ) Inthe same manner, install the remaining large
knob on the shaft of ANTENNA MATCHING

capacitor C2.
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Refer to Pictorial 6-6 for the following steps. © 6-32 NUT

&

( ) Position the chassis as shown in the Pictorial.

NOTE: Perform only one of the next two steps. PICTORIAL 6-6

() 1. If you wish to have your Antenna Tuner rest
level, install only round feet at CR and CS on
the bottom of the chassis. Use two 6-32 x 5/8"

screws, two #6 brass washers, two #6

This completes the chassis assembly of your Antenna
lockwashers, and two 6-32 nuts.

Tuner. Make the following checks before you proceed

to “‘Final Assembly’:
() 2. If you wish to have the front of the chassis

tilted upward, mount round feet and tapered
spacers at CR and CS on the bottom of the

ChaSSiS. Usetwo6-32 x 1'1/4" screws, two #6 2. Make sure there are no unsoldered connec-
brass washers, two #6 lockwashers and two

tions.
6-32 nuts.

1. Make sure all hardware is tight.
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FINAL ASSEMBLY

Refer to Pictorial 7-1 for the following steps.

NOTE: When you install the cabinet top on the
chassis in the next step, make sure you position it
with the wide space as shown.

() Use eight 6-32 x 3/8" screws and mount the
cabinet top onto the chassis.

PICTORIAL 7-1
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APPLICATIONS AND INSTALLATION

Refer to Pictorial 8-1 (Illustration Booklet, Page 13) for

the following steps.

() Check REF meter M1 to see that the pointer is
directly over the left index. If it is not, turn the

Meter Adj screw, just below the front panel
meter cutout slightly in either direction until
the pointer is correctly positioned.

( ) In the same manner, if necessary, adjust the
pointer position of FWD meter M2 soits pointer

is directly over the left index.

APPLICATIONS

This Antenna Tuner will convert a reactive and/or
resistive load to a nonreactive, 50-ohm load. You
can adjust it to tune out load reactance and trans-
form the load impedance to the required 50-ohm
transmitter (or amplifier) output impedance. The
Tuner uses a roller inductor along with two variable
capacitors to provide an almost unlimited matching
range, and features 160-meter through 10-meter
coverage without band switching.

A 4-to-1 (balanced-to-unbalanced) balun coil, on the
output side of the Antenna Tuner, permits the use
of balanced feed lines. You can use the Tuner to
match into coaxial lines, random-length end-fed
wires, or balanced feeders.

INSTALLATION

Pictorial 8-2 (Illustration Booklet, Page 13) shows
a typical fixed-station installation. This Pictorial
shows an installation where the Antenna Tuner's in-
ternal coaxial switch (SW101) may be used to feed
the RF source either to your Antenna Tuner or any
one of several 50-ohm antennas or RF loads. If an
amplifier is not used, connect the cable from the
transmitter’s antenna connector directly to the RF
input jack on the rear panel of the Antenna Tuner.

Use the coaxial cable, like RG-8/U, to interconnect
the various pieces of equipment. NOTE: Cables
should not be longer than necessary.

A ground post is located on the rear panel of the
Antenna Tuner. Connect this ground post to a good

earth ground or a water pipe. Use the shortest and
heaviest connection possible.

Before you use a water pipe ground, inspect the con-
nection around your water meter. Make sure that no
plastic or rubber hose connections are used which
interrupt electrical continuity to the water supply
line. Install a jumper around any insulating water
connectors you find. Use heavy copper wire and pipe
clamps. It is best to ground all equipment to one point
at the operating position; then ground this point as
discussed above.

Refer to various publications, such as the ARRL Radio
Amateur Handbook, for more information concerning
grounds.
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OPERATION

Refer to Pictorial 8-3 (Illustration Booklet, Page 14)
to identify the front panel meters, switches, controls,
and the counter readout. A description of the func-
tion of each is included. Also, refer to Pictorial 8-2
for any rear panel connections.

EXCITER TUNE-UP

The final stage of some transmitters must be tuned
up before they can be placed on the air. It is impor-
tant that you tune up an exciter on a “dummy load”
before you use it with your Antenna Tuner. You
can use any load that has a constant, resistive imped-
ance of 50 ohms that can dissipate the necessary
power for a reasonable length of time. As an exam-
ple, the Heathkit “Cantenna” is a satisfactory load.
NOTE: Do not use light bulbs as a “dummy load.”
Their resistance varies with the current, and their
reactance varies with frequency.

COUPLER TUNING

NOTE: When you turn the roller inductor, be careful
that you do not turn it past its end stops. This could
cause the roller contact to jump off the wire turns
on the inductor.

This part of the “Operation” section includes the
procedure for using your Antenna Tuner with vari-
ous antenna systems. The “Preset Chart” on Page
62 gives the approximate settings for the Antenna
Tuner controls when a 50 () resistive RF dummy
load is used. Be sure to record the settings of both
variable capacitor knobs and the counter so you can
preset the controls the next time you use a particular
band. For yvour convenience, two “Logging Charts”
are included on Pages 60 and 61 of this Manual.
You may wish to make several copies of these Charts
for use in the future.

NOTE: The “ARRL Antenna Book” is readily avail-
able and includes comprehensive information on
transmission lines and antennas. You can purchase
other similar radio amateur handbooks and some are
available in public libraries.

Before you proceed, make sure you connect your
transmitting equipment as shown in Pictorial 8-2.
NOTE: If you are not using an amplifier, connect
the coaxial cable from the exciter’s RF output con-
nector directly to input connector J6 on the rear
panel of the Antenna Tuner.

IMPORTANT:

During the tuning procedure, apply only
enough RF power from the exciter to get
a meaningiul reading on REF meter M1
in its most sensitive position. When you
have made coarse adjustments to the An-
tenna Tuner, as indicated by minimum
reflected power, you may increase the
power from the exciter. At this time, you
can make final adjustments to the An-
tenna Tuner.

2. When you tune your exciter, be sure to
observe the duty cycle limitations, if
any.

3. Many solid-state exciters have automatic

VSWR shut-down circuits. During the
following tuning procedures, a decrease
in VSWR should correspond to an in-
crease in forward power.
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Coaxial-Fed Antennas

An antenna fed with a coaxial line, such as a beam
antenna or a centerfed dipole, can easily be matched
with your Antenna Tuner to provide a good match
to the transmitter across the entire band. This will
be particularly beneficial when, for example, you
use an 80-meter dipole that has been cut for a par-
ticular portion of the band.

For coax-to-coax feeder matching, use the following
tuning procedure.

5. Preset your Antenna Tuner controls as fol-
lows:

TRANSMITTER
MATCHING (C1)—

INDUCTOR (L1)— Refer to the “Preset
Chart” on Page 62
ANTENNA for approximate
MATCHING (C2)-- settings.
2. Connect the antenna feed line to COAX 1 con-

nector |1, or to COAX 2 connector J2 {or to
BYPASS jack }J7 for a 50-ohm, nonreactive
dummy load) on the rear panel of the Antenna
Tuner. NOTE: When you use BYPASS jack
J7, the meters will still indicate, but the
matching circuits will not have any effect.

< § Set antenna switch SW101 to the position of
the connector you selected in Step 2.

4. Set FWD-SET switch SW1 in the FWD (out)
position to measure the forward power on
FWD meter M2.

5. Set HIGH-LOW switch SW3, to LOW (in).
6. Set REF-SWR switch SW2, to SWR (in).

- & Set SENSITIVITY control R3 to the most sen-
sitive position (fully clockwise).

8. Turn the exciter power on.

9. With the exciter in either the tune or CW
mode, advance the exciter's carrier level {or

power output) control for an on-scale reading
on REF meter M1.

10.  Adjust L1, the roller inductor, until there is
a drop in the SWR reading on REF meter M1.

Heathkit

11.  Readjust capacitors C1 and C2, along with in-
ductor L1, until you obtain the lowest SWR
reading on REF meter M1.

NOTE: With many antenna systems, you can obtain
several different matching combinations. Always
use the matching setting that uses the most capaci-
tance for C1 and C2, as maximum capacitance pro-
vides the best harmonic attenuation. Maximum
capacitance occurs when C1 and C2 are set to 100.

12.  Advance the exciter’s carrier level (power out-
put) for full power output. Then readjust C1,
C2, and L1 for minimum reflected power. Ad-
just the SENSITIVITY control counterclock-
wise as necessary. NOTE: If the FWD meter
indicates more than 200 watts, release HIGH-
LOW switch SW3 to HIGH.

This completes the tuning procedure for coaxial-fed
antennas. You can now use an amplifier without re-
tuning the Antenna Tuner.

Single-Wire Antennas

NOTE: If possible, use an end-fed quarter-
wavelength antenna or an odd multiple of a quarter-
wavelength. Such an antenna will have low imped-
ance and will reduce the changes of high RF voltages
appearing on the Antenna Tuner or associated
equipment.

For end-fed wires, random-length wires or Windom
type antennas, use the following tuning procedure.

1. Preset your Antenna Tuner controls as fol-
lows:
TRANSMITTER
MATCHING (C1)—
INDUCTOR (L1)— Refer to the “Presel

Chart"” on Page 62

ANTENNA for approximate
MATCHING (C2)— settings.

2. Connect the antenna to SINGLE WIRE con-
nector J3 on the Antenna Tuner rear panel.
Be sure the shorting bar is not connected to
connector J3.

3. Turn antenna switch SW101 to the LONG-
WIRE position.
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4, Set FWD-SET switch SW1 in the FWD (out)
position to measure forward power on FWD
meter M2.

5. Set HIGH-LOW switch SW3 to LOW (in).
6. Set REF-SWR switch SW2 to SWR (in).

Z Set SENSITIVITY control R3 to the most sen-
sitive position (fully clockwise).

8. Turn the exciter power on.

9. With the exciter in either the tune or CW
mode, advance the exciter’s carrier level (or

power output) control for an on-scale reading
on the REF meter M1.

10.  Adjust L1, the roller inductor, until there is
a drop in the reflected reading on meter M1.

11.  Readjust capacitors C1 and C2, along with in-

ductor L1, until the lowest SWR reading is
obtained on REF meter M1.

NOTE: With many antenna systems, you can obtain
several different matching combinations. Always
use the matching setting that uses the most capaci-
tance for C1 and C2, as maximum capacitance pro-
vides the best harmonic attenuation. Maximum
capacitance occurs when C1 and C2 are set to 100.

12.  Advance the exciter’s carrier level (power out-
put) control for full power. Then readjust C1,
C2, and L1 for minimum reflected power.
NOTE: If the FWD meter indicates more than

200 watts, release HIGH-LOW switch SW3 to
HIGH.

This completes the tuning procedure for single-wire
antennas. You can now use an amplifier without re-
tuning the Antenna Tuner.

Balanced Feed Line Antennas

For antennas using balanced feeders, use the follow-
ing tune-up procedure.
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1. Preset your Antenna Tuner controls as fol-
lows:
TRANSMITTER
MATCHING (C1)—
INDUCTOR (L1)— Refer to the “Preset

Chart” on Page 62

ANTENNA for approximate
MATCHING (C2)— settings.

2. Connect the shorting bar between connectors

J3 and J4 on the rear panel of the Antenna
Tuner.

NOTE: When the shorting bar is connected between
connectors J3 and J4, RF power is present on J3 and
J4. Therefore, if you have a single-wire antenna con-
nected to J3 and a balanced or unbalanced feed line
connected to J4 and J5, RF power will be simultane-
ously applied to two antennas.

3. Turn the antenna switch SW101 to the LONG-
WIRE position.

4, Connect the antenna feed line to BALANCED
FEED LINE connectors J4 and J5.

5. Set HIGH-LOW switch SW3 to LOW (in).
6. Set REF-SWR switch SW2 to SWR (in).

7. Set the FWD-SET switch to FWD (out) to mea-
sure forward power on meter M2.

8. Set SENSITIVITY control R3 to the most sen-
sitive position (fully clockwise).

9. Turn the exciter power on.

10. With the exciter in either the tune or CW
mode, advance the exciter’s carrier level (or

power output) control for an on-scale reading
on REF meter M1.

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

12. Readjust capacitors C1 and C2, along with in-
ductor L1, until you obtain the lowest SWR
reading on REF meter M1.
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NOTE: With many antenna systems, you can obtain
several different matching combinations. Always
use the matching setting that uses the most capaci-
tance for C1 and C2, as maximum capacitance pro-
vides the best harmonic attenuation. Maximum
capacitance occurs when C1 and C2 are sel to 100.

13.  Advance the exciter's carrier level (power out-
put) control for full power. Then readjust C1,
(2. and L1 for minimum reflected power. Ad-
just the SENSITIVITY control counter clock-
wise as necessary. NOTE: If the FWD meter
indicates more than 200 watts, release HIGH-
LOW switch SW3 to HIGH.

This completes the tuning procedure for balanced
feed line antennas. You can now use an amplifier
without retuning the Antenna Tuner.

SWR MEASUREMENTS

SWR measurements visually indicate to you the
ratio of maximum voltage (or current) to minimum
voltage (or current) along a transmission line and

antenna. To obtain an SWR indication on your REF
meler:

1. Set your exciter to the desired {requency.

2. Perform the tuning procedure described
under “Coupler Tuning” that corresponds to
the antenna you are using.

3. Set FWD-SET switch SW1 to the FWD posi-
tion (out).

4. Set HIGH-LOW switch SW3 to the correct
power level:

LOW {in) for 0-200 watts
HIGH (out) for 100-2000 walts

B Turn the exciter on and advance its RF output
level for the desired forward power indication
on FWD meter M1.

6. Set FWD-SET switch SW1 to the SET position
(in).

7 Set REF-SWR switch SW2 to the SWR posi-
tion (in).

Heathkit

8. Adjust SENSITIVITY control R3 to position
the pointer of REF meter M1 over the “Set™
marking on the meter.

9. Set FWD-SET switch SW1 to the FWD posi-
tion {out) and read the SWR on the SWR scale
of REF meter M1. At this time, FWD meter
M2 will indicate the forward power. NOTE:
If the SWR is greater than 3:1, read the for-
ward and reflected power levels. Then use
these power levels and the SWR Chart on Page
55 to determine the SWR.

FORWARD POWER MEASUREMENT

Use the following procedure to determine the level
of power that is being coupled to the antenna:

1. Set your exciter to the desired frequency.

2. Perform the tuning procedure described
under "“Coupler Tuning” that corresponds to
the antenna you are using.

3. Set FWD-SET switch SW1 to the FWD posi-
tion (out).

4. Set HIGH-LOW switch SW3 to the LOW posi-
tion (in}.

5. Turn the exciter on and advance the RF oul-
put level while you observe REF meter M1.
The meter will indicate the reflected power
on the 0-50 scale. If the meter indicates more
than 50 watts, set HIGH-LOW switch SW3 to
HIGH (out) and read the power on the 0-500
power scale.

REFLECTED POWER MEASUREMENT

Use the following procedure to determine the level
of power that is being reflected back towards the
exciter (due to a mismatch in the antenna system].

1. Set your exciter to the desired frequency.

2. Perform the tuning procedure described
under “Coupler Tuning” that corresponds to
the antenna you are using.

3. Set REF-SWR switch SW2 to the REF position
{out).
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4.

Set HIGH-LOW switch SW3 to the LOW posi-
tion (in).

Turn the exciter on and advance the RF out-
put level while you observe REF meter M1.
The REF meter will indicate the reflected
power on the 0-50 scale. If the meter indicates
more than 50 watts, set HIGH-LOW switch
SW3 to HIGH (out) and read the power on
the 0-500 power scale.

FORWARD REFLECTED
2000 SWR ]
L —1.05
F i 1
1{:}{][:'_ e -
- e 1. 1 —4'2.0
700 = .
il = —3.0
500 — b .
- —1.2
- — =
300 - 1.3 —5.0
a = 3.8 ]
EUU_ _]”5 '__?_D
- o —{ 10
i '_2_[] -
100 — i
70— —3.0 .
50— —h 1] -
- Bha —30
. == ]
30— _
LAY STRAIGHTEDGE ACROSS SCALES —] 50
20— ON APPROPRIATE FORWARD AND
il REFLECTED READINGS AND READ =~
I:— SWR ON CENTER SCALE. — 70
10 100
SWR CALCULATOR
200

PICTORIAL 9-1
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TYPICAL OPERATING CHARACTERISTICS

® A severe mismatch may cause a transmitter
to become unstable until the SWR is re-
duced to a low value (1.5:1 or less). This
is especially true of broadband solid-state
transmitters. However, this can also occur
with tube-type tuned transmitters.

® You may find that you have no reflected
power, as indicated by your SWR indicator,
at a number of settings of the roller inductor
and the capacitors for some band/antenna
combinations. Always use the matching set-
ting that uses the most capacitance for the
variable capacitors.

IN CASE OF DIFFICULTY

If your Antenna Tuner does not operate properly,
make the following checks.

i IF

Recheck the wiring. Trace each lead with a col-
ored pencil on the Pictorial as you check it. It is
frequently helpful to have a friend check your
work. Someone who is not familiar with the unit

may notice something consistently overlooked
by the kit builder.

About 90% of the kits that are returned to the
Heath Company for service do not function
properly due to poor connections and soldering.
Therefore, you can eliminate many troubles by
reheating all connections to make sure they are
soldered as described in the ““Soldering” in-
structions on Page 5.

Check each capacitor value. Make sure that a
capacitor of the correct value is installed at'each
capacitor location.

Check each resistor value carefully. Be sure in
each step that the proper part has been wired
into the circuit, as shown in the Pictorials.

Be sure all the wires and leads have been trim-
med as close as possible to their connecting
points.

6. Check for bits of solder, wire ends, or other

foreign matter which may be lodged in the wir-
ing.

7. The antenna you use should be insulated along
its entire length from any contact with any parts
of buildings, trees, etc. Keep the antenna as far

as possible from all objects for maximum opera-
tion effeciency.

8. If, for any reason, the meters fail to register,
check for the following conditions:

a. Shorting wire(s) removed from the meter
lugs.

b. Sensitivity control connections correctly
wired and well soldered.

c. Sensor cable connections at switch SW3 all
correctly wired and well soldered.

d. Checktomake sure that there is an RF input

to the remote sensor, and that there is an
output.

NOTE: In an extreme case where you are unable to
resolve a difficulty, refer to the “Customer Service”
information inside the rear cover of this Manual. The
Warranty is located inside the front cover.
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SPECIFICATIONS

Frequency Range (continuous tuning) .......... 1.8 to 30 MHz.
Input Power Capability

SOB. s iR R B RRERR AR § R E ARG g 2000 watts (peak).

1 1000 watts.
Input Impedance . . ...............ciiiiiiin.. 50 ohms.
Output IMpedancs: : i s « s vesenes s s § & & Saemees s s Wide range.
Balanced to Unbalanced Transformation ....... 4:1 balun.
Meter Functions ...................c v, Forward and Reflected average power, and SWR.
Meter Ranges

Porward (2 ToNRe8) .. oo ssss s s sosemnis Low — 0-200 watts.

High — 0-2000 watts.
Reflected (3 scales) ...................... Low — 0-50 watts.

High — 0-500 watts.
SWR —1:1t03:1

Wattmeter Accuracy (full scale)

200 W and 2000 W (FWD),
BOD W IREE) o5 5555 6isiinii s = s = o meosnsusmos +5% (AVG).
S50 W (REF) .....oviii ittt iiiee s e +7.5% (AVG).
Insertion SWR . ... ... i, Less than 1.1:1.
Overall Dimensions .............0uvinunn. 14-1/2" X 13-7/8" X 5-3/4"
(36.8 X 35.2 X 14.6 cm).
Net Weight .............0cciiiinnnennnn. 15-1/2 lbs (7.1 kg).

The Heath Company reserves the right to discontinue
products and to change specifications at any time
without incurring any obligation to incorporate new
features in products previously sold.
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CIRCUIT DESCRIPTION

Refer to the fold-in Schematic Diagram while you
read this "‘Circuit Description.”

TUNER CIRCUIT

The Antenna Tuner is an adjustable RF transformer
that will match an unknown load presented by an
antenna and its feedline to the required 50-ohm
transmitter impedance.

Coupling capacitor C2 modifies the load impedance
fed back to the tuned circuit formed by capacitor C1
and inductor L1. The total resonant impedance across
the tuned circuit depends on the L/C ratio of C1 and
L1, and the load impedance as transformed by C2.
Capacitor C1 performs capacitive tapping which re-
sultsin a 50-ohm impedance at RF input connector J6.

The reactive loads at switched output connectors J1,

J2,and ]J7 are compensated for as you adjust C1 and C2
to resonance.

A 4:1 (balanced-to-unbalanced) balun coil, T1, is used
for balanced line operation.

METER OPERATION

From input jack J6 on the sensor, the conductor is
routed through toroid coil L101, through the con-
tacts of coaxial switch SW101, and to either the
bypass output at J7, or through the Tuner circuits
to outputs J1, J2, or to the feedthrough single- or
double-wire outputs at J3, J4, and J5.

L101 is a current pickup element for both the for-
ward and reflected power which passes through the
sensor. A transmitted signal passing through the sen-
sor induces a voltage in the toroid coil. This voltage
is directly proportional to the amount of RF current.
A voltage sampled directly from the transmission
line is summed with the voltage at L101. The sum
of the voltages is then rectified by diode D102 and
filtered by capacitor C104. The sensor is factory
calibrated to within 5% accuracy by control R106
for the 0 — 2000-watt circuit and by control R107
for the 0 — 200-watt circuit.

The “out-of-phase” (reflected) current-induced volt-
age that was summed with the sampled voltage is
rectified by diode D101 and filtered by capacitor
C103. With a very good load, one with less than
1.05:1 VSWR, the two voltages will be about equal
and out of phase and no reflected voltage will regis-
ter in the reflected circuits. Reflected power is fac-
tory calibrated by control R104 for the 0 — 50-watt
scale and by R105 for the 0 — 500-watt scale.

The calibrated voltages from the sensor are routed
through a 5-wire shielded cable to switches SW1,
SW2, SW3, and SENSITIVITY control R3.

IMPORTANT: The sensor is factory aligned and
calibrated; tampering with its components may void
the Warranty on your Antenna Tuner.

Switching Circuits

NOTE: The forward and reflected circuits are virtu-
ally identical. In the following discussion, we will
explain the operation of the forward circuits. Where
differences exist between the basic operation of the
two circuits, further details will be supplied.

The forward signal from the sensor is coupled
through LOW-HIGH switch SW3. If the output of
the transmitter is known to be less than 200 watts,
switch SW3 should be set to the LOW (in) position.
If the power is greater than 200 watts, set switch
SW3 to HIGH (out).

Signals from SW3 are routed directly to SET-FWD
switch SW1. When SW1 is in the SET (in) position,
the forward (FWD) meter is temporarily discon-
nected from the circuit. The low-current input from
the sensor is coupled directly through SW1, through
Sensitivity control R3, to the contacts of SWR-REF
switch SW2. The SET position of SW1 is used only
in conjunction with SW2 when SW2 is in the SWR
position. At that time, the REF (reflected) meter
“Set” index is used to calibrate the meter for SWR
readings.
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When switch SW1 is in the FWD (out) position, the
FWD meter is again enabled to indicate forward
power, while switch SW2, in the SWR position, indi-
cates the amount of standing wave apparent at the
point the sensor is inserted in the transmission line.
When SW2 is at the REF (out) position, the power
reflected through the transmission line from the an-
tenna, dummy load, etc., is indicated on the REF
meter in watts.

When switch SW1 is in the FWD position, the signals
coupled from SW3 are direct-coupled to the FWD and
REF meters.

COAXIAL SWITCH (SW101)

The coaxial switch will select any of four outputs
to antenna feedlines or dummy loads. When this
switch is in the Bypass position, signals are routed
through the sensor and directly out of the Tuner,
bypassing the tuner load-matching function.
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The other coaxial jacks are used for feedlines to
tribanders, center-fed doublet antennas, etc. In addi-
tion, the output signal is fed internally to connector
J3, on the rear panel, when antenna switch SW101
is in the Long-wire position. This allows the signal
to be fed to single-wire antennas. When the shorting
bar is connected between connectors J3 and J4, con-
nectors J4 and J5 are usable for balanced or unba-
lanced feed line antennas.

All input signals, other than those routed to Bypass
jack J7, are routed through the meter and the tuner
circuits. Those routed to J7 will affect only the meter
circuits.
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LOGGING CHARTS

ANTENNA
MATCHING

TRANSMITTER
MATCHING R LEIR

ANTENNA

FREQUENCY
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FREQUENCY TRANSMITTER INDUCTOR ANTENNA
(IN MH2) MATCHING MATCHING
1.800 61 376 57
1.900 57 364 54
54 352 49
3.500 50 146 50
3.750 50 134 49
4.000 50 123
50
50
50
48

2.000

48
7.000 58
7.150 56
7.300 o5

26 47

48 26 44

45 28 42

52 16 40

48 16 38

43 15 33

50 18 30

48 17 28

37
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ANTENNA SWITCH SW101:

SENSITIVITY CONTROL R3:

Switches the output to a dummy load, or 1o any Page 14

of three coaxial feedlines, or lo a long wire an-
tenna.

Sets the reflected meter pointer (REF) to the cor-
rect "SET" position.

_ —

COUNTER: REFLECTED (REF) METER M1:

FORWARD (FWD) METER M2:

Indicates reflected power in watts. Also indicates
standing wave ratio.

Indicates forward power in walts on 2 scales. Indi-
cates relative value of transmitted power,

Divide the displayed number by ten (10) to get the
number of active turns used for a certain setting of
roller inductor L1

1 LONG-WIRE
COAX 2

Heathkit

ANTENNA TUNER SA-2060A

TRANSMITTER IAATCHING

SET-FWD SWITCH SWi:

TRANSMITTER MATCHING C1: SWR-REF SWITCH SW2:

Determines whether reading on meter M1 is re-
flected power or standing wave ratio.

I LOW-HIGH SWITCH SW3:

— | Selects desired meter M2 scale (0-200 or O-
INDUCTOR L1: 2000) from which you can determine RF output
power. Also selects desired meter M1 scale (0-50
or 0-500) from which you can detemine refiected
RF power.

In the SET position, control R3 is adjusted for a
full-scale reading (SET) on meter M1

Tunes to or near resonance at the operating fre-
quency (with inductor L1). Also matches the inpe-
dance of the cable connected to the INPUT con-
nector.

Tunes to or near resonance at the operating fre-
quency (with capacitor C1). Also matches the im-
pedance of the antenna system.

ANTENNA MATCHING C2:

PICTORIAL 8-3

Tunes out any reactance in the antenna system.



\ r ~ SENSOR ASSEMBLY T TTTTTTTTTT - ]
I
I

- I
_________________________ I J3
.ja Faﬁpguc‘:mcuw BOARD I & SINGLE
asi | { ;;&g@
— GRMN l GRN I = J5 L
R3 - BLU .gll‘ | {
250K | :
SET 4 l
UN) C. WHT |
Qo 00 D, | O L Qunl 5 .
-— SET REF g SWR - I
UN) &5KS puT HI (OUT) LOW (iN)
: % 1) =1 8T @ éjmm@) ] san ] mm e e e S
RED sw2 = Sw3 : T - A sy 5% |
Swi I #-m 250 i
ORG & I RED M s e L1 |
e Il i
o | |
|| :{ BLK : [
1 & |
ol I L—-__ b e e e i
|
I
|
I
|
L_ _____________________________________ ® < J3
SCHEMATIC OF THE
HEATHKIT®
DELUXE ANTENNA TUNER
MODEL SA-2060A
NOTES:
1. ALL RESISTOR VALUES ARE IN OHMS ().
(K=1000).

2, ALL RESISTORS ARE 1/4-WATT, 5% TOLERANCE
UNLESS OTHERWISE NOTED.

3. CAPACITOR VALUES LESS THAN 1 ARE IN uF (MICRO-
FARADS). VALUES OF 1 OR GREATER ARE IN pF
(PICOFARADS) UNLESS OTHERWISE MARKED.

4. L THIS SYMBOL INDICATES A CHASSIS GROUND.

—

2 R& THIS SYMBOL INDICATES A CIRCUIT BOARD
GROUND.

6. THIS SYMBOL INDICATES A CIRCUIT BOARD
WIRE CONNECTION.

7. SWITCH SW101 SHOWN IN BYPASS POSITION.
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CUSTOMER SERVICE

REPLACEMENT PARTS

Please provide complete information when you request re-
placements from either the factory or Heath Electronic Cen-
ters. Be certain to include the HEATH part number exactly as it
appears in the parts list.

ORDERING FROM THE FACTORY

Print all of the information requested on the parts order form
furnished with this product and mail it to Heath. For telephone
orders (parts only) dial 616 982-3571. If you are unable to
locate an order form, write us a letter or card including:

® Heath part number.

® Model number.

® Date of purchase.

® |ocation purchased or invoice number.

® Nature of the defect.

® Your payment or authorization for COD shipment of parts
not covered by warranty.

Mail letters to:  Heath Company

Benton Harbor

MI 49022

Attn: Parts Replacement

Retain original parts until you receive replacements.
Parts that should be returned to the factory will be listed
on your packing slip.

OBTAINING REPLACEMENTS FROM
HEATH ELECTRONIC CENTERS

For your convenience, “over the counter” replacement parts
are available from the Heath Electronic Centers listed in your
catalog. Be sure to bring in the original part and purchase
invoice when you request a warranty replacement from a
Heath Electronic Center.

TECHNICAL CONSULTATION

Need help with your kit? — Self-Service? — Construction? —
Operation? — Call or write for assistance. you'll find our Tech-
nical Consultants eager to help with just about any technical
problem except “customizing” for unique applications.

The effectiveness of our consultation service depends on the
information you furnish. Be sure to tell us:

® The Model number and Series number from the blue and
white label.

® The date of purchase.
® An exact description of the difficulty.

® Everything you have done in attempting to correct the prob-
lem.

Also include switch positions, connections to other units,
operating procedures, voltage readings, and any other infor-
mation you think might be helpful.

Please do not send parts for testing, unless this is specifi-
cally requested by our Consultants.

Hints: Telephone traffic is lightest at midweek — please be
sure your Manual and notes are on hand when you call.

Heathkit Electronic Center facilities are also available for tele-
phone or “walk-in" personal assistance.

REPAIR SERVICE

Service facilities are available, if they are needed, to repair
your completed kit. (Kits that have been modified, soldered
with paste flux or acid core solder, cannot be accepted for
repair.)

if it is convenient, personally deliver your kit to a Heathkit
Electronic Center. For warranty parts replacement, sup-
ply a copy of the invoice or sales slip.

If you prefer to ship your kit to the factory, attach a letter
containing the following information directly to the unit:

® Your name and address.

® Date of purchase and invoice number.

® Copies of all correspondence relevant to the service of the
kit.

® A brief description of the difficulty.

® Authorization to return your kit COD for the service and
shipping charges. (This will reduce the possibility of delay.)

Check the equipment to see that all screws and parts are
secured. (Do not include any wooden cabinets or color televi-
sion picture tubes, as these are easily damaged in shipment.
Do notinclude the kit Manual.) Place the equipment in a strong
carton with at least THREE INCHES of resilient packing mate-
rial (shredded paper, excelsior, etc.) on all sides. Use addi-
tional packing material where there are protrusions (control
sticks, large knobs, etc.). If the unit weighs over 15 |bs., place
this carton in another one with 3/4" of packing material bet-
ween the two.

Seal the carton with reinforced gummed tape, tie it with a
strong cord, and mark it “Fragile” on at least two sides. Re-
member, the carrier will not accept liability for shipping dam-
age if the unit is insufficiently packed. Ship by prepaid express,
United Parcel Service, or insured Parcel Post to:

Heath Company
Service Department
Benton Harbor, Michigan 49022
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HEATH COMPANY +« BENTON HARBOR, MICHIGAN

THE WORLD'S FINEST ELECTRONIC EQUIPMENT IN KIT FORM

LITHO IN U.S.A.
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