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‘ We are happy you have chosen the Model AT-200 for your antenna ;
§  tuning needs. The AT—200 has been designed with the quality and L
E performance that makes Kenwood ““The pacesetter in amateur radio”. *
| o _
FEATURES
1. Your AT-200 is an antenna tuner designed for 5. The antenna switch has four outputs. Two of
use with the Kenwood TS-520 and TS-820 these are for coaxial fed antennas, one is for a
series. wire antenna and one is for caonnecting a
2. Your AT-200 consists of an antenna coupler, a dummy load.
through-line RF wattmeter, an SWR meter and 5. The antenna matching circult is effective in
an antenna switch, reducing TV as it acts as a band-pass tilter,
3. Your AT-200 i$ designed to be used on the . Your AT-200 is also capable of matching your
amateur bands between 1.8MHz and 30MHa. transceiver with a wire antenna such as an
4. The RF wattmeter has two ranges, 20W and inverted-L. Therefore it is possible to enjoy

communication on the lower frequency bands.
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1. Antenna Coupler
Frequency range:

Input impedance:

Antenna impedance:

Through power:
Insertion loss:

PL:
Output impedance:
Through power:

2. Wattmeter

Type:
Frequency range:

Measurable RF power:

Impedance:
Accuracy:

3. SWR Meter

SWR detection:

Measurable range:
Min.power required:

4, General

Connectors, INPUT:

Connectors, ANT-1:
ANT-2:
ANT-3:
GND:

Dimensions:

Net weight:

6 amateur bands from 1.8
t0 29.7 MHz.

50 2

10 to 50052, unbalanced,
200W at max.

Less than 0.5dB in well
matching state,

1.8 MHz only

20 to 500 &2, unbalanced
100 W at max.

Through-line wattmeter.
1.8 to 30 MHz,

Up to 20/200W, switched.

Forward power and
reflected power switched.

50 0
Better than = 10% of full
scale.

Toroidal core direction
coupler,

1.1 to 10,

aw,

UHF type, 50 22.
UHF type,

UHF type.

Wire antenna only.

166(6-17/32)W x 153(6)

H x 190 {7-1/2}mm,
2.8 kg (6.2 Ibs) approx.
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SECTION1 TO PREPARE YOUR UNIT FOR USE :
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Accessories

Carefully unpack your AT-200 antenna tuner
and check that it is supplied with the following
accessories.

Operating manual  ......... 1 copy
Extension foot ........ ... 2 pieces,
Insulated tube , . .. ... ...... 1 pe.

interconnection Cable

To connect your AT—200 with the T5-520, TS-
820, or similar transceiver, an interconnection
cable is needed. Please, make it up by referring
to Figure 1.
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Use of Dummy Load

At times, you may want to use your AT-200 to
check or align tha final stage of your transceiver,
For this purpose, a dummy load is necessary.
You may make one by referring to Figure 2, A
100 watt dummy load may be made with
twenty 1KQ/5W or 10W metal-film resistors in
parallel.
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CUT VINYLE COVER BY KNIFE
{DON'T CUT INSIDE]
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Figure 1. Interconnaction Cable Fabrication
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Figure 2.

100W Dummy Load
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SECTION 2. CONTROLS AND WHAT THEY DO
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Figure 3 — Front Panel View
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1. Meter

The meter reads SWR (standing-wave radio)
transmit power on the 20W and 200W scales that
are changed with the 200W-20W switch.

2. Wattmeter Range Selector Switch

This switch selects the Wattmeter full scale, 20W
or 200W, Set the switch to the 200W position
for 100W transceivers.

3. FWD-REF {Forward-Reflected Wave Selector)
Switch

Setting the FWD-REF switch allows the Watt-

meter to read either forward power or reflected

power. The effective radiated power can be

known by subtracting the reflected power from

the forward power,

4, POWER-SWR (Wattmeter-SWR Selector}
Switch

The POWER-SWR switch sets the meter to watt-

meter in the POWER position and to SWR meter

in the SWR position.

5. CAL (Calibrate) Switch

For measuring SWR, this CAL switch is set to
the CAL position and the CAL control is ad-
justed until the meter pointer swings to the CAL
position on the meter. By throwing the CAL
switch to the SWR position, then, you may read
the SWR directly.

| @ KENWOOD ANTENNA TUNER AT-200 |

6. CAL (Calibrate) Controt )

In measuring SWR, CAL contro! is used to calib-
rate the meter. The control can be adjusted in
the manner described above,

7. ANT (Antenna Selector} Switch

Your AT-200 can connect three antennas and a
dummy load as the loads to the transmitter. The
ANT switch also has a “THROUGH" position at
which a given antenna can be directly connected
to the transceiver. At the THROUGH position,
your AT-200 also can measure the output power
and SWR.

8. BAND Switch ‘

This BAND switch is to be set to a position of
the 1.9 te 28 MHz bands according to the
operating band.

9 R TUNE

The R TUNE adjusts the resistance component of
the antenpa.

10. X TUNE (Transmit Tuning) Control
The X TUNE adjusts the reactance component
of the antenna.




Figure 4 — Rear Panel Views,
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1. INPUT Connector
The INPUT connector inputs the HF signal fed
from the antenna connector on the transceiver.

2. DUMMY Connector

The DUMMY connector connects a dummy load '

used for adjusting the transceiver. Note that the

connector is not fed through the antenna coupler.

3. ANT-1 and ANT-2 Connector
The ANT-1 and ANT-2 UHF-type connectors is
plugged with the antenna coaxial cabie.

4

4. ANT-3 Connector

The ANT-3 connector is plugged with a wire-type
antenna, for typical example, an inverted-L
antenna. Whenever connecting such an antenna,
ground the GND post with wire as short as
possible,

5. GND post

The GND post is to be grounded whenever a wire- -

type antenna is used.

6. Serial No. Plate

This plate is stamped with the Serial Number of
your AT-200,
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fnterconnect your AT--200 with the transceiver,
antenna and dummy load as iflustrated in Figure
5-A.

Adjusting the transceiver
a. Set the ANT switch to the DUM position as

shown in Figure 5-B.

b. Adjust the transceiver for the maximum out-
put at your transmit frequency,

CAUTION: After set-up, do not tune the
transmitter controls unless chang-
ing the transmit band and fre-
quency largely.

Measuring the antenna system SWR

Before setting up the antenna coupler, you

should know of the SWR of the antenna system.

a. Set the controls as ilfustrated in Figure 6. Set
the ANT switch to the “THROUGH" position
to which a desired antenna is connected.

b. In the transmit mode, adjust CAL control so
that the meter may be to the maximum swing.
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SECTION 3. OPERATION
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c. In tirn, turn the CAL-SWR switch to the

SWR position, Now, you will read SWR. If
SWR is lower then 1.5, the antenna system is
matched well for practical use. If not, you
should tune it.

NOTE: In event of too high SWR {over 10},
check the antenna system for break
or shortcircuit,

O OII
CAL CONTROL
ADJUSTS TO
MAXIMUM
SWING
mw Fwo powe,n CAL C;\L

OJ0=™ @

W REF LswR ]

Figure 6. Setting for SWR Measurement
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Adjusting the antenna coupler

The anterina coupler is used to insert and match

a given antenna system if its SWR is too high.

a. Set the BAND switch to an operating band

position as shown in Figure 7.

Set the ANT switch to the position of the

antenna to be matched.

c. Turn the FWD-REF switch to the REF
position.

d. Now, you will measure the reflected wave
power. Adjust the R TUNE and X TUNE con-
trols saternately until the meter swing is
minimum. Reflected wave power will be
close to zero as matching is well.

b

You may tune again the transceiver, if the
meter swing does not correspend the mini-
mum REF with the maximum FWD on 28MHz

band only.
Table 1 shows the knobs positions for coupler
adjustment.

SHOW THE MINIMUM
SWING BY RANDX

l TUNE

REF
POSITION

ANT-1 l
MATCH}NGf

| | =

Figure 7.  Adjusting the Coupled

Table 1. Knob Positions of R/X Tune at 500

MH:z R TUNE X TUNE
1.80 4.1 4.0
3.80 4.8 5.7
7.30 6.5 6.9

14.20 7.4 7.8

21.20 8.2 8.3

28.50 8.4 8.6

Remarks: Those values are approximately.

S B i

Measuring the SWR when using coupler

After completion of coupler adjustment, you
will measure matching state of the transmitter
and antenna in a similar manner to that of the
“Measuring the antenna system SWR",

Measuring the Transmit Power

Set the switches as shown in Figure B, You will

measure the forward wave power with the FWD-

REF switch in the FWD position. Also measure

the reflected wave power with it in the REF

position,

NOTE: If SWR is too high, note that the
measured power is in error,

SET UP AT FWD
OR REF
200w  FWD POWER CAL CAL
I ”O*‘
W REF Lswa_lt
POSITION AS
TRANSMITTING
POWER
Figure 8.
Switch Positions for RF Power Measuring

How to Use Your Antenna Coupler
Correctly

The antenna coupler may be a very useful addi-
tion to your station if it is sued properly. There
are some instances where an antenna coupler is
not needed, A typical SWR curve of a muiti-band
vagi is shown in Figure 10. (You should note
that the SWR may change, depending on the
antenna height and surrounding environment
such as trees and buildings.) The curve shows
that you do not need to use the antenna coupler
in the 14,18 to 14.30 MHz range as the SWR is
below 1.5:1. If the antenna coupler is used, the
0.3 db insertion loss will be greater than the im-
proved power transfer obtained by using the
antenna coupler. However, the antenna coupler
will be effective on the CW band. The antenna
coupler may be switched in or out by putting the
ANT switch in the THROUGH or MATCHING

ranges.



HOW TO USE WIRE ANTENNA
CORRECTLY

Your AT-200 has a connector provided specifi-
cally for a wire antenna, so that you can enjoy
communication with use of a simple antenna.
Good grounding of your AT-200 is required for
use with the wire antenna. For easy grounding
work, use a metal ground rod specifically avail-
able on the market. For more simple work, a
water faucet can be utilized. However, attention
should be taken in that many recent water pipes
are made of polyvinyl instead of metal.

WARNING

Never use gas pipe in any way as it is dangerous.
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CIRCUIT DESCRIPTION
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Figure 11 is a block diagram for your AT-200.

DIRECTIONAL
COUPlLEFI ‘ I
I \
@ | ANTENNA ANTENNA!
1 seLECTOR [ COUPLER'
INPUT
METER J,) L $ g
cireurt| ¥ T %
U N N N
MoT T T D
METER Mo
Y 1 o2 3
Figure 11. AT-200 Block Diagram

Directional Coupler

The directional coupler separates and samples the
forward and reflected power from the coaxial
cable connected from the transceiver to the load.
The directiona! coupler used in your AT-200
provides flat frequency response in all ranges
of operating bands by using a toroidal core.
Therefore you do not need a calibration table.

Meter Circuit

The forward and reflected signal taken out of the
directional coupler are used for power and SWR
measurements. in the power measurement, the
meter can read either forward or reflected power
on the respective scales as selected with the 200-
W—20W switch. In the SWR measurement, on the
other hand, the forward power is calibrated with-
the CAL control so that the meter reads the re-
flected power as SWR.

Antenna Selector

The antenna selector is very useful as it can con-
nect one of the three antennas or dummy load
by a single switch, depending on a particular
purpose of communication.

Antenna Coupler

The new antenna coupler is a universal matching
type that is capable of matching 10 to 5000
loads to the b0s2 input impedance.

The advantages are a low insertion loss realized
with the use of a low-loss toroidal core and great
harmonic attenuation that is effective in reducing
TVI and similar radio interference.
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SECTION 5. ADJUSTMENT AND MAINTENANCE

Adjustment :

Your AT-200 was adjusted completely at the
factory. The inside semi-fixed controls VRI1
through VR3 are for precisely adjusting the
meter circuit. Do not touch them. Should your
AT-200 need adjustment and service, please
- consult your nearest KENWOOD's authorized
service shop.

Maintenance

1.

10

To remove the casing

Upper case cover: Remove the two screws
holding the cover on the top and the six screw
on both sides. Lift it up for removal.

Lower case cover: Do not remove the lower
case cover as your AT-200 is of chassisless
contruction.

To install the extension feet (Figure 12}
Installing the extension feet raises the front
side up around 15 mm, inclining the panel
surface forward.
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Figufe 12. Extension Foot Installation
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| SCHEMATIC DIAGRAM
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The circuit elements may be changed without notice owing to technical innovation.
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