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MCD I6 _ I8 DEC 1967
MCDIFICATION SHEET R.F, GAIN SUTENT IOMETER ,

EQUIPMENT 3 KW 20004 & KW 2000,

FURFCEE 2 To snable the receilver section of the transcelver to

to operate with full AGC, when the RF GAIN contpol is
turned down.

EXSLANATION: With the existing RF GAIN control, turning the control
antlclockwise, applies a negatlve bias to the RF amylific:
and two IF amulifiers, this bilas will be higher than
the negative voltage obtdine? from the AGC line, thersby
making the AGC inoperative., The new KF GAIN comtrol is
wired as an attenuator in the receiver antenns lins,
and retuces the signal applie? to the gri? of the RF
amplifier, leaving the AGC to operate normally.

fROCENURE : (I) Unsolier the three wires from exlsting RF GAIN pot,

so0lder ORANGE and GREEN/WHITE wires together insulate,
insulate the end of the VICIET wire, coll wires up.

(2) %iﬁﬁva 50 Kohm RF GAIN pot, put in its place new 5 Kchm

pot, -

(3) Unsclder RG I74U coaxisl cable from LTFE feedthrough
on EX RF AMP screen, pull coax through cable form and
push 1t up through VFO gap, so that it will reach new pot.
Sol7er ilnner of coax to centre tag of pot, and braid
to body of pot,

(4) Sol?er a new length of RG I74U imer to FTFE Teedthroust
on RX RF AMP screen, solier brai? to earth,

(5) Run this new length of coax up to the new pot, solder
inner to left han? tag of pot, outer to body of pot,.

(6) Sol7er right han? tag of pot to bedy, Note: Left and
right loocking from front panel with tags at top.

(7) On some KW 2000s the colour of the wires on the 50 Echm
pot may not be as in (I) to 14entify the wires refer

to FIG I.
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MOD 16 - : 17th March 1971

MODIFICATION SHEET R.F. GAIW POTENTIOMETTR

EQUIPMENT ¢ KW 2000A & KW 20008

PURPOSE s ' To enable the receliver gection of the transceiver to operatu
i vith full AGC,:uhen the RF GAIN control is turned dcwn.

E{PLANATION: With the existing RF GAIN ocontrcl, turning the cortrol’ .

o antiolockwise, applies & negative blas to the RF amplificr

and two IF amplifiers, this bias will be higher than the
negative voltage obtained from the AGC line, theraby

making the AGC inoperative. The new RF GAIW control is .
wired as an attenuator in the receiver antennc 1inc, and
reduces the signal applied to the grid of tha R¥ maplartler,
leaving the AGC to operate normally.

© PROCEDURE: (1) Unsolder the three wires from existing RF GAIN pol,
: soldor CRANGE and OGREEN/WHITE wires tognther insulalc,

o insulate the end of the VOILET wiro, coll wires np. . S
(2) Remove 50 Kohm RF QAIN pqﬁ, put in its piace new g Kgnnﬂ;

LIN pot. _ B e .
| S (3) Unsolder RG 17LU co-axial cable from PIFE focd through on
;N 0. &« REREF AME acrost, pull coax through cabli Yorm and pusn
bl il et - it up through VFO gap,.so0 that it will rosch new pot. ‘

o o T EE Solder inner of coax to centre tepo of puw, bd kradd - -
"o . to’body of potse =~ A g = B o ww Ty et
(L) Solder a new Jength of BG 174U inner to PTIFL foed through
., on RX RF AMP screen, solder braid o carvie o
_(5) Run this new length of coax up to tha nau'pot, golder
" 4inner to left hand tag of pot, outer 1o body of pot.

i,(é) Solder right hand tag'of pot to body. Notc! Left and
" pight looking from front panel with trp~ at top.
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Hod 13 - KW 2000 A
MODIFICATION SHEET ALC KIT

EQUIFMENT : All KW 2000 A units not fitted with ALC.
PURPQOSE : To minimise flat topping in the PA stage.

EXPLANATT ON ¢ Detected audio from the Power Amplifier grig
cirecuit ies rectified by D6 and D7, the negative
DC output is fed to the grid of the 455 Ke/s
amplifier V3, A feet attack slow release time
constant ie used to prevent overdriving on
initial 8yllables, and to holg g£ain constant
between words. Diogde D8 is used to prevent the
tranamitter-muting bias changing the ALC .cirecuit-
when on receive, 2

PROCEDURE: (1) Remove the KV 2000 A from its cabinet, by easing
: ' the plugs from the front feet, and unsgcrewing
the front and rear feeti 2

(2) Pit the AIC board on underside of chassis using

the FA compartment screen fixing bolt located
near the base of V20 the QA2 8tabiliser, The
rear of the ALC board should face the PA sereen,

(3) Remove the VIOLET wire from C185 (the 1000 pf
feed through soldered +o the PA screen and nearest
to the chassis see fig, gy _

(4) Locate the short PINK and VIOIET wires on the
ALC board, solder the PTNK wire to C185,.join
the VIOIET wire Lo the VIOIET wire removed from
C1l85, inesulate the:-joint, i e

(5} Run the long VIOIET and PINK wires from the ALC
Board, along_the'ﬁaﬁla-fqrm to the FUNCTION switch
S5, clip wires to the eable form using clips
provided, Firs -

(6) Locate the spare switch contacts on S5, these are
not shown on-the KW 2000 A cireuit diagram, but will
now be numbered S5f, see fig, 2 for location,

(7) Solder the VIOIRT wire to the wiper contact 2 of
S5f and the PINK wire to contact 5,

(8) Locate R17 on pin 2 of V3 (EF183 TX TF Amp) clip
R17 away from the junction of R23, R27,

(9) Solder the remaining VIOLET lead on the ATC board,

L to the junction K23, R2T
- (10) Solder the BIUE lead on the AILC board to the free
end of R17 (100k ohm #w).

TESTING ATC :
BOARD: Toad the KW 2000 A into a qummy load as per operating.

insftructions, awitech tg S8B send and while speaking " "

into the microphone, measure the voltage at the
Junction of R17 and the BLUE wire, a negative
voltage should be obtained, the level of which
will depend on how loud you speak and the setting
of the miec gein control, '
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OTHER MODIFICATION SHEETS FOR THE KW 2000 A

ed, 10

Zener modif'ication to stabilise the heater wvoltage

of the VFO when Dperating mobile,

Converting 2000 A Do P,a U from posltlve earth to

negative earth,.

Modification to L27 to improve signal to noise ratio.
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HKETHOD OF REPLACING V-F-O. DRIVE
ON KW Zooof SERiES UniT S,

PLACE A SUITABLE ADHESIVE TAPE SECURELY ALONG
ToP EDGE OF DRUM  BEHIND DN, THIS WILL ENABLE
DRAIVE CoRD To BE MANIPULATED WITHOUT LOSING
SPRING TENSION,

REMOVE KNo® (LOWER CENTRAL Posiiion oON FRONT
PANEL), FROM SPINDLE, THROUGH WoliE W FRONT
PANEL RELEASE TWO SCREWS SECURING DRIVE UNIT,
UNWIND DRIVE CoRkD & REMoVE DivE UNIT

FIT NEW DRIVE UNIT USIN § REVERSE PRoCEDURE,

/VB éwaﬂwm/ﬂa;w Vi b

METHOD oF loabing Dejve CoR)h

{ VW SHown FRomt 2EARQ  OF DIAL,




MODIFICATIONS FOR THE
KW-2000 TRANSCEIVER SERIES

PSU IMPROVEMENTS FOR
BETTER FREQUENCY STABILITY

S. SCANNELL (G3ZSU) and P. PERKINS (G30UYV)

HE KW-2000 transceiver and its successors the "2000A

and the "2000B have been very popular in the U.K.
since their introduction in the mid 1960’s. The main
reasons for their popularity are compact appearance, the
availability of both AC and DC power supplies and, of
course, the inclusion of 160-metre coverage (a bonus
most other transceivers of that period lacked).

However, as with most budget-priced amateur
equipment it has some drawbacks. Some of these would
involve a considerable amount of work to overcome, but
others may be reduced to a couple of evenings’ effort and
a very satisfactory improvement can be obtained. One
criticism that is often levelled at the KW range is its
inability to maintain good frequency stability over
long periods. This was noticed on the "2000A at G3ZSU,
and enquiries were made of other owners in order to
find a cure for the problem. Several ideas were accumu-
lated, but perhaps the most effective was put forward
by G30UV, to whom all credit for the main part of
these notes must go.

Tests made at both stations showed that the drift at
the VFO was due to fairly small changes in mains supply
voltage, and the following descriptions give details of a
cheap, simple but effective solution. Although the basis
of the article refers to the KW-2000A in particular, there
are notes at the end regarding the earlier 2000 and the
later *2000B.

The modifications are in two steps: The first part is
relevant to the heater chain to the VFO and HF oscillator
which in itself gives much improved stability under most
conditions, and may well suffice for home-station use.
The second part gives details of stabilisation to the
245-volt HF rail which in turn feeds 150 volts to the
VFO and HFO. This provides almost complete stability
of supply to the frequency-controlling components
within the transceiver.

TABLE OF VALUES (Fig. 1)

OLD NEW
COMPONENT | VALUE COMPONENT VALUE
R9 9 ohm R9A 22 ohm
R9B 100 ohm
(o7 100 uF C7(a) 6400 puF
16 v.w.
C8 100 uF C8(a) 001 pF
VR LM309K

Procedure

It is best if the modifications to the heater line are
described in step-by-step form.

(1) Take the PSU from its cabinet by removing the
cabinet feet retaining screws and sliding the chassis from
the rear of the cabinet. Note that the speaker leads are
still connected and should be unsoldered prior to walking
the PSU away from the cabinet.

(2) With the aid of the circuit diagram identify the
following components:

(a) 9-ohm resistor R9; (b) 100 pF capacitors C7/C8,
mounted near centre of chassis directly under T1; (c)
D13/14 rectifier diode type 1K2 mounted to tag board
between HT and E.H.T. rectifiers.

(3) Remove C7 and C8.

(4) Cut grey wire on R9 and leave in situ.

(5) Cut yellow wire at R9 and remove from cable
form.

(6) Remove D13/14 and the pink wire which goes
to it and pull it from cable form.

(7) Disconnect blue/white wire from DI13/14 and
extract from cable form.

(8) Remove R9, 9-ohm resistor, and its mounting
SCrew.

(9) Drill a 6 BA clearance hole between T1 and T2

R &v AC to VFO
and HF oscillator

T2(part)
12v AC to heaters

=12v DC to relays

Fig 1(A)

T2{part)

T 12v AC to heaters

_Lc 7ta) el=--

C8(a)

D13

|?Ipl-|| LM309K Qutput

6v stab. to
VFO and
HF Oscillator

Fig.1(B) —

Fig. 1(A). Simplified diagram of existing KW-2000A PSU
showing the low-voltage outputs. Fig. 1(B). Showing modi-
fications to the low-voltage outputs.



* and mount the capacitor clip for C7A.

(10) Using the original hole for R9 as a starting point,
mark out and mount the monolithic stabiliser LM309.
It is necessary to insulate this from the chassis, and two
“top hat” nylon insulating bushes are required for this
together with a TO3 type mica washer. Also prior to
mounting the LM309 coat the mica washer with a liberal
amount of MS4 silicone grease; this aids heat conduction.
Ensure that all parts of the LM309 are insulated from
chassis.

(11) Connect BYX42/300 anode to the outgoing 12
volt AC lead from T2.

(12) Take BYX42/300 cathode to the positive terminal
of C7TA.

(13) Connect the short pink wire which was originally
on the old C7/C8 to the positive terminal of C7A. This
feeds the relay supply.

(14) Feed the long pink wire which was on D13/14
round the chassis to the LM309.

(15) Connect this wire to the input terminal of the
LM309 and connect a 0-1 pF disc ceramic capacitor with
short leads between the input and negative terminals of
the LM309.

(16) Between output and negative of LM309 connect
a 100-ohm resistor.

(17) Between LM309 negative and chassis connect a
22-ohm resistor.

(18) Earth the negative terminal of C7A.

(19) Connect grey wire to output of LM309.

This completes the first part of the modifications.
The circuits both before and after are shown in Figs.
1(A) and 1(B) respectively. The connections to the
LM309 are as in Fig. 2 and the method of mounting is
shown in Fig.2(B). It will be noted that there lay supply has
been changed from negative to positive supply. This
does not entail any changes to the transceiver, and further
no apparent reasons could be found for the supply being
negative.

The LM309

This is an integrated circuit monolithic voltage
regulator. Designed for logic power supply units (5 volt)
it can supply an output current of 1-2 amps. It is over-
load, short circuit and thermally protected and is avail-
able from major component suppliers including R. S.
Components. Other integrated circuit voltage regulators
are available which will directly deliver 6 volts, but
these tend to be rather more expensive than the 5-volt
types. (7806KC—LM340k-6).

One problem which is sometimes encountered with
this type of regulator is oscillation. Two types may
occur, one is low frequency oscillation often at audio or
sub audio frequencies, in much the same way as neon
relaxation oscillators function; the other is a very high
frequency oscillation (which for some reason often
appears to be in the order of 50 to 60 MHz). However,
both types can be eliminated by adjustment of decoupling
components.

Appraisement

The preceding notes give details of the first part of
the power supply regulation procedure. Following the
installation of the first part, objective tests were made
and the results were very surprising. First of all stability

TO3 mounting OQutput
LM 309
Underside view

Negative
case

‘

Input

Fig.2 (A) LM309 identification diagram

Solder terminal LM309 Mica washer

/Psu chassis

[

was checked using ship-to-shore Coast Stations as a
stability reference. Initial checks over several hours
showed that the YFO would stay within audible zero
beat. This was taken to be satisfactory as QSO’s from
G3ZSU seldom last much more than 30 minutes at any
one time. Of course the transceiver must be allowed to
reach its normal operating temperature before any
checks can be carried out.

However, further checks were made under heavy
mains load and unload. This was achieved by switching
some 15 kW on and off (night-storage heaters) and some
frequency change was still present. As it is intended to
use the transceiver for portable work, and is likely to be
run from a generator not renowned for its constant
output, the next step was to regulate the 245-volt HT
line.

A

Original mounting
hole for R9

Nylen stand-off insulators

Stabilising the 245-Volt Rail

Once the heater line modifications have been com-
pleted the 245-volt rail can be stabilised if required (and if
the transceiver is to be used portable, this is recom-
mended). The circuit is shown in Fig. 3. It is fairly
usual type of series-regulator circuit. The circuit is
referred back to the newly regulated heater supply.
Most of the components are mounted on an etched circuit
board, a recommended layout being shown in Fig. 4.
The only component not mounted on this board is the
series regulator transistor 2N3739. This is fitted on a
matt black, finned, heat sink, which is cut to the same
length as the existing HT choke L1.

The choke is removed and the two HT smoothing
capacitors C5 and C6 are connected in parallel. The
heat sink can be drilled and tapped to take the original
holes that the HT choke was mounted through, or
alternatively two small aluminium brackets could be
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completed job look neat. The circuits are basically
similar but reference to Fig. 1 and the table should help
clarify matters.

Drill and tap cabinet lid and Inspection
support and fit 2BA brass screws cover

TVI From the KW-2000 Series >

At G3ZSU some TVI has been caused on BBC-1
Ch. 1 when operating on 14 MHz. Running the Tx
into a dummy load, with a receiver in the shack tuned to
the third harmonic of the transmission, showed that a
high level of the third harmonic was present. Tests
indicated that much of this was coming from the cabinet
direct and also on the power cable back to the PSU.
In the first place additional bonding from the chassis
to the cabinet was attained by making up a brass contact
spring, as shown in Fig. 5A. This ensures an improved
bond between chassis and cabinet. Further, the lid
of the cabinet was drilled and tapped over the front lid
so that there is additional bonding of the lid. This was Fig.5 (B) Improvement of cabinet lid earthing
found to be particularly helpful (Fig. 5B).

The circuit diagram shows that there is a distinct
lack of decoupling of the power leads to the PSU.

This was tackled by removing each lead in turn from the
male plug on the rear drop of the transceiver and placing E
a Mullard FX.1115 ferrite bead over each lead, close to :
the socket and a -01xF disc ceramic capacitor from e dbpphondity slbgy WA Somparingt
each lead to earth. This resulted in about 80%, reduction PA compartment | ’
of the level of the third harmonic! The PA HT lead is earthed to cabinet
de-coupled in this manner as standard. Be sure that the when chassis Is
capacitors are capable of handling the applied voltage BLURE hShs
and that the ferrite beads cannot come into contact
with each other. A piece of p.t.fe. sleeving slipped
over each bead will help to insulate them.
These notes are not intended to be “followed blindly” Chassis
but it is hoped to stimulate the generation of other ideas
for additional improvements to the excellent KW range Fig. 5(A)

of transceivers.
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