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ERRATUM

Throughout this handbook, for ‘KW 2000A’ read ‘KX 2000B’

ADDENDA

WAVECHANGE SWITCH SETTINGS:

STANDARD KW 2000B ALTERNATIVE FREQUENCIES

1.8 1.8—2.0 MHz —

3.5A 3.5—3.7 MHz 39—4.1 MHz

3.5B 3.7—3.9 MHz 3.9—4.1 MHz

7A 7.0—7.2 MHz 7.1—7.3 MHz

14A 14.0—14.2 MHz —

14B 142—14.4 MHz —

21A 21.0—-21.2 MHz 21.2—21.4 MHz

21B 21.3—21.5 MHz 21.2—21.4 MHz

28A 28.0--28.2 MHz 28.2—28.4 MHz

28B 28.4—28.6 MHz 28.2—284 MHz

28C 28.6—28.8 MHz 28.8—29.0 MHz
29.0—29.2 MHz
29.2—294 MHz
29.4—29.6 MHz

29.6—29.8 MHz
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K.W. 2000A SSB TRANSCEIVER

SECTION 1
GENERAL DESCRIPTION AND SPECIFICATION

INTRODUCTION

The K.W. 2000A TRANSCEIVER is a complete unit enabling transmission
and reception of single-sideband and CW on all amateur bands between 1.8
MHz and 30 MHz. Reception of AM signals is also possible. It is capable of
transmitting and receiving either upper or lower sideband signals. Separate
power units for operation on 200—250v A.C. and 12v D.C. make the equip-
ment suitable for “fixed” or “mobile” stations where a compact installation
is required.

RECEIVER

The receiver section of the KW 2000A transceiver is a double conversion
superhet, with a CRYSTAL CONTROLLED Ist MIXER. and a highly
stable VFO, a MECHANICAL FILTER for optimum performance on SSB,
and a CRYSTAL CONTROLLED CARRIER OSCILLATOR. Indepen-
dent receiver frequency tuning (IRT) is provided with a deviation of approx-
imately =6 KHz. A product detector is used for all modes of reception.
Output stage is capable of delivering 1.5 watts of audio to the loudspeaker.
The equipment is fitted with a cystal calibrator 100 KHz marker.

TRANSMITTER

The exciter/transmitter section uses the same CARRIER OSCILLATOR,
MECHANICAL FILTER, VFO and HF XTAL OSCILLATOR as the
receiving section. The PA stage has an output of 100 watts P.E.P. on SSB
and 150 watts D.C. input on CW. A Pj output stage provides a variable
output impedance. Independent transmitter frequency tuning (ITT) is
provided with a deviation of approximately *6 KHz from the indicated dial
reading. The equipment is fitted with Voice Control but can also be operated
with a “press to talk” function.

PoweR SUPPLIES

1—1
1—2
1—3
1—4
1—5

Two power supplies are available, one for operation on 200-—250v 45—65
Hz A.C. mains supply, and the other for operation on 12 volts D.C. battery
supply. A special A.C. power supply is available for 100—125 volt 60 Hz
line voltage. A power reduction switch is fitted to both types of power supply
unit for 160 metre operation. The A.C. power supply has a loudspeaker
incorporated within the cabinet.

ANTENNA

The antenna system used should have a low V.S.W.R. Antennas for use on
“fixed” or “‘Mobile” installations are available. Generally a feed impedance
of approximately 20 to 300 ohm is acceptable to transmitter output Pi
circuit.
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1—6 SPECIFICATION

(1) GENERAL
MODE :

BANDS COVERED:.

AMBIENT TEMPERATURE RANGE:

V.F.O. STABILITY:

INDEPENDENT TRANSMITTER/
RECEIVER TUNING:
POWER REQUIREMENTS:

POWER CONSUMPTION:
CURRENT DRAIN:

DIMENSIONS IN CABINET:
Transceiver:
A.C. Power Unit:
12v D.C. Power Unit:
WEIGHT :
Transceiver:
A.C. Power Unit:
12v D.C. Power Unit:
(2) RECEIVER
RECEPTION MODES :

INPUT IMPEDANCE :
SENSITIVITY:
SIGNAL /NOISE RATIO:

OUTPUT IMPEDANCE :
SELECTIVITY:

A.F. OUTPUT:
SPURIOUS :

(3) TRANSMITTER
EMISSION ;

TYPE OF SERVICE :

CARRIER SUPPRESSION:

Single sideband suppressed carrier (A3J).
CW (Al).

1.8—2.0, 3.5—3.7, 3.7—3.9, 7.0—-7.2,
14.0—14.2, 14.2—14.4, 21.0—21.2,
21.3—21.5, 28.0—28.2, 28.4—28.6,
28.6—28.8 MH:z.

-10°C to +40°C

With constant input voltage to P.S.U. better
than 200 Hz after warm-up period of 30
minutes.

*6 KHz from V.F.O. setting.
Fixed station 200—250 volts 45—65 Hz.
Mobile station 12.6 volts D.C. nominal.
Fixed station approximately 320 watts on
transmit.
Mobile 10 amps Receiver

10—28 amps Transmit

61” Height: 133” Width; 13}” Depth.
61" Height: 73" Width; 13” Depth.
51" Height; 4}” Widith 8” Depth.

181b appriximately.
241 approximately.
6111y approximately.

(i) SSB (either sideband selectable)

(i) AM (exalted carrier either sideband)
(iii) CW

52 ohms

Better than | uv for 500 mw output.
Better than 20 db signal plus noise to noise
ratio at | uv input.

3 ohms

Nominal 2.4 KHz at 6 db better than 5 KHz
at 60 db.

1.5 watts

Less than | uv equivalent antenna signal.

SSB (either sideband selectable)

CW (break in keying) ad
SSB—continuous

CW-—50% duty cycle.

50db down relative to maximum output.
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UNWANTED SIDEBAND: 45 db down relative to maximum output.

MIC. INPUT: High impedance.
AUDIO RESPONSE: 300—2600 Hz =6 db.
OUTPUT IMPEDANCE : 20—300 ohms approximately on all bands.
PLATE POWER INPUT: 180 watts P.E.P. on SSB.
150 watts on CW.,
KEYING : Break in.
SECOND HARMONIC : 40 db down from output signal.
THIRD ORDER DISTORTION : 30 db down from output signal.

1—7 VALVE AND SEMI-CONDUCTOR COMPLIMENT

Valve, Semi-conductor and Lamps Transceiver

SYMBOL FUNCTION TYPE
Vlia Mic. Amp. 3} 12AX7
Vib Ist Vox Amp - 1 12AX7
V2b Cathode Follower 1 12AX7
V3 Tx IF Amp EF 183
V4 Ist Tx Mixer 12AT7
\'A 2nd Tx Mixer 12AT7
V6 Rx RF Amp EF 183
V7 - Tx Driver 6CH6
V8, V23 Power Amp 6146
- V9 ___ . IssRxMixer ... ... ... 6BE6
V10 HF Crystal Osc. 6AMG
Vil VFO 6U8
vi2 2nd IF Amp 6BA6
Vi3 Ist IF Amp 6BA6
Vid AVC Det. 6ALS
Visa Tone Oscillator + 12AX7
V15b Product Detector 1 12AX7
Viéa LSB Carrier Osc. 4 12AT7
V1é6b USB Carrier Osc. 1 12AT7
V17a AF Amp 4+ ECLS82
- VI7b AF Output Amp 1 ECLS2
o V18 ‘S’ meter Amp J2ATT
W TV 2nd Rx Mixer 6BE6
Q]\’ —V20 Voltage Regulator _?Bf
} V2la 2nd VOX Amp 12AT7
V21b VOX relay actuator 1 12AT7
V22 100 KHz crystal calibrator 6BAG
D1, D2 Balanced modulator OA79
D3 LR.T. Vari Cap 8SC20
D4 VOX Rect. DDO006 or BY130
DS Anti Trip Rect. DD006 or BY130
D6, D7 ALC Rectifier BY130
D8 Bias Blocking Rectifier BY130
FSt, FS2 EHT and HT Fuse 750mA Antisurge and 750mA
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FS3 Mains Fuse
PL1, PL2 Dial Lamp, Meter Lamp

Power Supply Semi-conductors

D1—D4 EHT Rectifiers
D5—D8 HT Rectifiers
MR9—12 Bias Rectifiers

D13 Negative DC Rectifier

1—4

3 amp (240v) 5 amp (115v)
6.3v .I15A Lilliput (L.E.S.)

BY105 or BY238
BY103 or BY236
B250 C75

40266



SECTION 2
CIRCUIT DESCRIPTION

2—1

TRANSMITTER CIRCUITS

1

AF. STAGES

Microphone input is connected to the grid of the MIC AMP V1A, amplified.
and coupled to the grid of the CATHODE FOLLOWER V2 across MIC
GAIN control. Output from the cathode follower is fed to the resistive
balance point of the BALANCED MODULATOR. In the TUNE position
(this is USB) or when the key is pressed on USB or LSB, output from the
TONE OSCILLATOR (V15a) at 1500Hz is fed to the grid of the
CATHODE FOLLOWER (V2).

ALC Circurr

Detected Audio from the Power Amplifier Grid circuit is rectified by D6 and
D7, the negateive DC output is fed to the grid of the 455KHz Amplifier
V3. A fast-attack slow release time constant is used to prevent overdriving
on initial syllables and to hold gain constant between words. Diode DS is
used to prevent the transmiiter muting bias charging the ALC circuit when
on receive.

Vox CirculTs

When VOX is selected on the CONTROL switch, audio is taken from the
anode of Vla (either tone or speech) and fed to the grid of the Ist VOX
AMP V1b, amplified. and coupled to the grid of the 2nd VOX AMP across
VOX GAIN control. Amplified audio is then rectified by the VOX
RECTIFIER (D4) and a positive going voitage is fed to the grid of the
RELAY ACTUATOR V21b. When this voltage is high enough to overcome
the negative bias on the grid, the VOX RELAY will be actuated, switching
the transmitter section on, and muting the receiver section.

ANTI TRIP CIRCUIT

Audio is taken from the receiver output valve V17 and fed across the ANTI
TRIP GAIN control to the ANTI TRIP RECTIFIER D5. a negative going
voltage is fed to the grid of the RELAY ACTUATOR V2Ib to provide the
bias necessary to keep the transmitter section disabled during recerve periods.
The ANTI TRIP circuit provides a threshold voltage to prevent loudspeaker
output (picked up by the microphone) from tripping the VOX circuits into
transmit.

BALANCED MODULATOR AND Low FREQUENCY IF CIRCUITS

Audio output from the cathode of V2a, and the CARRIER OSCILLATOR
voltage, are fed to the slider of the CARRIER BALANCE potentiometer
RVI14. Both upper and lower sideband output from the BALANCED
MODULATOR are coupled through IF transformer IFT1 to the grid of the
IF_AMPLIFIER V3. Output from the IF AMPLIFIER is fed to the
MECHANICAL FILTER. The Passband of the FILTER is centred at a
nominal frequency of 455KHz. This passes either upper or lower sideband,
depending upon which sideband is selected at the FUNCTION switch. This
operates either CARRIER OSC crystal X12 or X13. The SSB output of the
FILTER is fed to the control grid of the transmitter first mixer.

2—1



5 BALANCED MIXERS

The 455KHz SSB signal is fed to the grid of the FIRST BALANCED
MIXER (V4) and VFO output voltage (2,500—2,700KHz) is fed to the
signal input cathode and to the controi grid of the second half of the twin
triode. This arrangement cancels the high-frequency injection signal within
the mixer and converts the 455KHz SSB signal to a 2955 to 3155KHz SSB
signal. The coupling network between the plates of the FIRST MIXER and
the grid of the SECOND BALANCED MIXER is made “broadband” to
provide a uniform response to the band-pass-IF frequency. The transmit
frequency is determined within the passband by the VFO frequency. The
band-pass-IF signal is fed to the control grid of the SECOND BALANCED
MIXER. and the HF injection signal voltage from the CRYSTAL
OSCILLATOR VI0 is fed to the signal input cathode and to the control grid
of the second half of the twin triode (VS). The HF injection voltage is
cancelled within the mixer and the band-pass-1F signal is converted to the
desired band of operation.

R.F. Circuirs

The tuned circuits associated with-the anodes of V5, V6 grid and the anode
of V7 are ganged to the PRE-SELECTOR tuning control. The signal from
the seccond BALANCED MIXER is amplified by the DRIVER (V7) to
drive thc POWER AMPLIFIERS (V8, V23) in CLASS ABI. Output from

the PA is tuned by a PI NETWORK and fed to the ANTENNA through
contacts of transmit-rcceive relay RLI. .

RECEIVER CIRCUITS

RF Circuirs

Signal input from the ANTENNA is connected through relay contacts to the
tuned input circuit LI—L5. The signal voltage is then applied to the grid
of the RF AMPLIFIER V6. The tuned circuits L6—L10 couple the
amplified signal to the grid of the FIRST RECEIVER MIXER V9.
RECEIVER MIXERS

The amplified RF SIGNAL is fed to the signal grid of the RECEIVER
FIRST MIXER V9. and the H.F. OSCILLATOR injection signal is fed to
the control grid of V9. The anode load of V9 is band-pass LF. transformers,
IFT2, IFT3, which are tuned to a frequency which is the difference between
the input signal and the H.F. oscillator, this is 2955 to 3155KHz. Output of
IFT3 is applied to the signal grid of the RECEIVER SECOND MIXER
V19. The VFO (V11) output is injected to the control grid of V19, producing
an output frequency of 455KHz at the unode which is fed..to the
MECHANICAL FILTER.

IF Circuits '

The output from the MECHANICAL FILTER at 455 KHz is applied to the
grid of the first IF AMP (V13). The IF signal is amplified by V13 and V12
and applied through IFT5 to the AVC DETECTOR V14. and the grid of
the PRODUCT DETECTOR V15b. The CARRIER OSCILLATOR (V16)
is also used as a BFO. the output of which is fed to the cathode of V15b.
The resultant mixing process produces the detected signal at audio frequen-
cies. Qutput of the AVC detector is used to control the two IF amplifiers
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2—3

and the RF amplifier. The AVC is fast attack, slow release, for SSB and CW
operation. The AVC threshold is at approximately I microvolt level with 50
microvolts necessary to read S9 on the ‘S’ meter.

AF Circuits

Output from the product detector is applied through the A.F. GAIN contro}
RV95, to the grid of the AF AMP V17a. Amplified audio output is coupled
to the grid of the AF QUTPUT AMP V17b, which produces the power to
operate loudspeaker or headphones. Low Impedance headphones are
recommended for use with KW 2000A.

OSCILLATORS

2—4

1 ToNE OSCILLATORS

The TONE OSCILLATOR VISa operates when the FUNCTION switch is
at TUNE or when the key is pressed with the FUNCTION switch at LSB or
USB. A phase shift oscillator circuit is employed operating at approximately
1500Hz. The output is fed to the transmitter audio CATHODE FOLLOWER
V2a for TUNE and CW, aad across the RECEIVER AF GAIN control
for SIDE TONE monitoring of CW Transmission.

CARRIER OSCILLATOR :

The CARRIER OSCILLATOR is crystal controlled at a frequency which
puts the carrier approximately 20 db down the skirt of the MECHANICAL
FILTER (X13) or LOWER (X12) SIDEBAND crystals are selected by the
FUNCTION switch.

VARIABLE FREQUENCY OSCILLATOR

The VFO operates in the range 2500 to 2700KHz. In addition to switching
the UPPER or LOWER SIDEBAND crystal, the VFO must be moved in
frequency, by an amount equal to the spacing of the carrier crystals. The
VFO is moved by this amount when switching to LSB, and is accomplished
by switching a one turn coil in circuit by operation of a reed relay RL3.
HIGH-FREQUENCY CRYSTAL OSCILLATOR

The HF. CRYSTAL OSCILLATOR V10, is crystal controlled by one of
11 crystals selected by BAND SWITCH S2. The output frequency of this
oscillator is always 3155KHz higher than the lower edge of the desired band.
CRYSTAL CALIBRATOR

The 100KHz CRYSTAL CALIBRATOR signal is fed to the wiper of S2d.
which is connected to the RF AMPLIFIER tuned input circuit L1—LS5. The
100KHz signal may be calibrated to an external standard by adjusting C158,
which is located next to the 100KHz crystal.

POWER SUPPLIES

A.C. POWER SuppLY

The A.C. POWER SUPPLY operates from 200—250v 45—65Hz or to order
105—125v A.C. The A.C. circuit is looped through the inter-connecting cable
to the FUNCTION switch on the transceiver, in order that the power supply
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can be switched on and off from the operating position. Transformer DS 4078
has three secondary windings which supply the HT voltage, the negative bias,
the 12 volt heater and negative 12 volts for the relays. The A.C. line is fused
in the LIVE side of the mains with FS3.

1(a) HT +245 VoLts
The HT winding feeds a bridge rectifier circuit using four silicon-rectifiers
D5—38, which delivers + 245 volts D.C. via the smoothing circuits. The HT
supply is fused by FS2 in the earth return of DS, DS.

1(b) NEGATIVE Bias
Two negative bias voltages arc required. and are provided by rectifying the
second secondary of DS 4078 by MR 9—I12. a selenium rectifier. This bias
voltage is smoothed. and two potential dividers arc used to give - 65 volts
for the receiver and transmitter muting, and a variable bias of - 50 to - 65
volts adjustable by the potentiometer at the rear of the power supply for the
operating bias of the PA V8, V23, '

1(c) HEATERS AND NEGATIVE 12 VOLTS
The remaining winding is for the 12v A.C. heater line, this supply is also
rectified by D13 to provide the - 12v D.C. necessary to operate the relays.
6v A.C. is provided via R9 to operate the heaters V11, V10.

1{d) H.T. 750 VoLTs
Transformer DS4077 has a tapped secondary for reduced power operation.
A switch is provided on the rear of the power supply for this purpose.
Voltage from the secondary winding is applied to two semi-conductor rectifier
strings connected in a full-wave voitage doubler configuration. The resulting
D.C. is approximately +750 volts with the HIGH LOW power switch
at HIGH and 675 voits with it at LOW. This voltage is appilied to the anodes
of the PA V8, V23. The supply is fused by FSI.

I(e) LOUDSPEAKER
The loudspeaker is built into the A.C. power supply cabinet.

2 D.C. PowgR SUPPLY
This unit is intended to be used from a 12 volt storage battery such as is
normally fitted in a vehicle. The input voltage should not be allowed to drop
below 11.5 volts, otherwise frequency modulation may be noticeable on the
transmitted signal.

2(a) The power supply consists of a two transformer D.C. to D.C. converter
employing toroidal windings for optimum performance, and gives a
conversion efficiency of 85%. A small driver transformer operating at 600
Hz controls the switching of the two power transistors. The circuit includes

a silicon diode to ensure rcliable starting under all load conditions and
over a wide temperature range.

2(b) The square wave produced by the switched transistors is stepped up via
a linear transformer to the required output voltages. The 750v and 245v D.C.
supplies are obtained from Silicon Rectifiers in a bridge circuit followed by
smoothing. The low current bias supplies are derived from a half wave circuit.

- A High/Low power switch enables the 750 volits to be reduced to 675v.
Both input and output circuits are filtered to minimise interference,
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2(c) The power supply can be supplied for mobile installations having an earth
on either positive or negative battery terminals. A remote switching relay
is included to eliminate long high current leads to the control position whilst
a protection circuit prevents damage to the power supply should the input
polarity be accidentally reversed.

2(d) A 6 volt stabilised line is provided for the heaters of V11, V10 to reduce

VFO drift with varying battery voltages. The line is stabilised by a zener
diode.

2—5
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3—1 UNPACKING s

Carefully unpack all items of the KW 2000A and inspect for any damage

which may have occurred during transit. Examine all packing materials before

discarding_to ensure that no parts are inadvertently thrown away. Check all

valves and crystals for obvious damage and ensure that they are firmly seated
.. in their respective sockets. ‘ ' ‘

(AU o VST R SS T R
3-—2 FIXED STATION INSTALLATION DL

Connect the transceiver, power supply, and antenna as shown in fig. 6—4.
Connect the transceiver to a good earth ground, such as a metal water pipe,
or a metal stake driven deep into moist soil. Connect microphone or key as
shown in fig. 6—4. Allow adequate ventilation for the equipment,

3—3 INSTALLATION WITH THE KW 1000 LINEAR AMPLIFIER s e

Connect the transceiver, power supply, KW 1000 and antenna as shown in

fig. 6—6. Use twin screened lead for connection between pins 2 and 3 of the

- OCTAL plug on the KW 2000A and the plug marked MOX on the KW 1000.
o

S e Y BPRHE PRI GRS
3—4 MOBILE INSTALLATION ‘ R

* 1 VEHICLE INSTALLATION =~ . = = = 7. o !
"~ Connect the transceiver, power supply, antenna and microphone as shown
" in fig. 6—5. The most practical installation is to place the transceiver under
the instrument panel of the vehicle, with the D.C. power supply unit located
- under the bonnet. A shallow U shaped bracket is available for mobile
installation and is intended to be bolted upside-down beneath the instrument
panel. The transceiver js then slung from the downward projecting arms of
the U bracket. o
2 MoBILE ELECTRICAL INSTALLATION PROCEDURE R
(a) Check that the polarity of the D.C. power supply is the same as the vehicle.
- . (b) The cable available for connection between the D.C. power supply and
transceiver is six feet long, this should be remembered when installing in
other than a normal passenger vehicle. ... , .. ... . .. .
.. (© A fuse block containing a 25A fuse is available, and should be instalied
as.close to the battery as possible. Install the.fuse block in the LIVE side

Of the battef:y.z [T FER N T2 vy ey

LEAVE THE FUSE OUT UNTIL THE INSTALLATION IS COMPLETE
(d) Use cable capable of carrying 30A, such as 110/0076 for connecting the

power supply to the battery. Ensure that no chafing to cables can occur while

the vehicle 1s moving. e Y aiTiel Tl

coitian 1L

———

3—S5 MOBILE ANTENNA INSTALLATION |, - T LI

-+ 1.One of the most efficient antennas for use on.the Amateur bands is the
centre-loaded whip. These antennas use an insulated bumper or body mount,
- with provision for coaxial feed from the base. IR AT O SR
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2 The centre-loaded whip must be tuned to obtain optimum operation on the

desired frequency of operation. They will operate at maximum efficiency
over a range of, perhaps, I0KHz on the 160 meter band, 20KHz on 80
meters, a somewhat wider range on 40 meters, and the whole of 20 meters,
without retuning. R

One procedure for tuning the antenna is as follows. The antenna is installed,
and the vehicle parked in an open space, with all doors closed. The end of
the coaxial cable which will plug into the transceiver is terminated in a link
of 3 to 4 turns of wire. This link is then coupled to a grid-dip meter and
the resonant frequency of the antenna determined by noting the frequency at
which the G.D.O. dips. The coils furnished with the antenna are normally
too large, and on some antennas it may be necessary to remove turns from
the loading coil, and others, to vary the length of the top section, to obtain
resonance.

PR

NOISE_SUPPRESSION - e e

A motor vehicle generates a considerable amount of electrical noise and to
permit satisfactory reception by a mobile installation it is necessary to
reduce this noise to a low level. T s e

The ignition system is responsible for a considerable amount of the electrical
noise. The sparking plugs should be of the type with built-in suppression, or
plug suppressors should be used. It is beneficial to use sheathed cable for the
leads from the distributor to the sparking plugs and from the ignition coil
to the rotor terminal on the distributor, the sheathing being securely bonded
to the car frame. There are two terminals on the ignition coil, the one
marked ‘SW’ should be by-passed to the car frame through 0.1—0.5 uf
capacitor. -

Dynamo whine can be identified by the following procedure. Run the engine
at a fast idling speed. Tune the transceiver to a frequency where there are
no signals. Switch the ignition off. If the noise persists for a short time after
the ignition has been switched off, then it is due to the dynamo. This ty

of noise can often be eliminated by connecting a capacitance of about 0.5 uf
from the ‘D’ terminal on the dynamo to the car frame. In no circumstances

~should the field terminal ‘F’ be by-passed or the regulator action will be

impaired and the unit damaged. PR

INITIAL CHECKS

Adjust the two mains selectors at the rear of the A.C. PSU to suit the supply
voltage. Put the HIGH LOW power switch to the required position. Set the
MIC GAIN control full counterclockwise, FUNCTION switch to LSB,
WAVECHANGE switch 3.5, PRE-SELECTOR 80m segment. CONTROL
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