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COMMENCING ASSEBLY.

Check all components acains® Parts List.

Make sure you allocate the correct rating Resistors and Condensers
to the right circuit.

Mount components on the classis in the following order:-
Valveholders (make sure each valveholder Key is in correct position
and has solder tag on fixing screw - see schematic drawing) .

When fitting the 6146 valveholder a solder tag should be placed
under the 4BA fixing bolt on top of the chassis in the left-hand
position looking from the rear. This tag is required for earthing
the rotor of the PA condenser.

Mount Mains selector panels, "Key" and "RX Mute" sockets to the
tag strips, 2 LF chokes, fuseholder, all rubber grommets; mount
C20A trimmer on the bracket and secure to the chassis by means of
two 4BA bolts and nuts.

Mount all transformers (twist each set of connecting wires and
push through appropriate grommet).

Mount PA RF cholke.

It is necessary to remove the two wiring nits and bottom section
of insulator. '
Place the choke in an upright position with the other half of the
insulator bush oun top of chassis through appropriate hole and
replace outer insulator bush and two nuts on threaded rod below
chassis.

Mount the PA tuning condenser on bracket, foot of bracket facing
front panel. Secure with two 4BA bolts and nuts.

The right-hand position (looking from rear) is a mushroom

head belt and should be inserted from underside of chassis.

Earth rotor of PA tuning condenser (large tag under retaining nut)
to 4BA solder tag (see No te.2) with braided flexible wire.

»

Mount VFO on chassis.

First remove the two nuts on the dial and switch. Guide these
spindles and VFO Unit into position under chassis. Replace nuts
on spindles.

Mount 2-Gang Condenser C29 on Front Panel by means of two 4BA

x # C.S. screws. Bolt Panel to chassis by two 2BA screws and nuts _
at foot of panel. Mount switches, variable potentiometers etc. :
on panel.



12."Make off'" all transformer wires. These should be cut of 8t o

15.

14,
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16.

17.

18.

19

20.
21.

appropriﬂtc lengths. The hcater wires must be well cleaned
before soldering.

Mount resistors R5, 6, 8 & 9.

Mount feed thru' condensers on bottom screen to VFO Unit

(note that €55 and 56 should be 91 pf - these can usually be
identified by a purple and white spot).

HT to the VFO Unit is fed via feed thru' condenser in the bottom
VFO screen, to R9 situated near R10.

HT from slider of the potentiometer R1C to No.2 tag on the VFO
Unit tag strip wust be screened.

A length of suitable screen cable is provided.

Complete wiring the base of the 6146 and fit coupling and
spindle to C20a. Conncctions to the feed thru' condensers in
the bottom screen should be 'made off' under the screen.

The screen should be screwed in pssition and the external
connections made to the feecd thru' condensers.

e

Complete wiring power supplies - care should be taken to
position the electrolytic condensers in order that the
connections joining the two pairs of 32 uf electrolytics in
series, are well isolated from chassis.

g

Looking at under chassis, the wires through the grommet from

Sk (on Front Panel above chassis) should be threaded through the
8 m/m sleeve provided and layed a2long the bottom of the tagboard
near to chassis.

A short lenesth of screened wire should be used to connect the
Microphone socket to R20. This resistor and €30 should be
connected by shortest possible wires.

Qhe—G?enmsideueﬁ-tha_shanneihshould»ﬁaeemetigfﬁgﬁgéffﬂhﬁanh
chassis allowing adeguate clearance above—ti _ valveholder

tags. ettt T

JEhe—-screcie ii::;hould“ba_layed—4&k¢h;s—eh&nne;~§ieeew—*

Connect wires to Send/Receive switch, Meter switch, all Toggle
switches and mefer. i

|
{

Connect up Pi Ceil end circuits in PA stage. Wire 33 ohm
2 watt resistor centrally in L17 and connect to top cap fo
A short length of flexible wire should be use

Assemble and connect up Mains filter anc

Carefully check over all wiring before
and testing out.
Adjust mains selectors to
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a pair of 807's or 6146's in parallel. TIhe Qi.lerang: %ﬁ%:ge
the two units is 1n the five oulput inductences, With the B
4/102-V a grid trimner of 25 pf. maximum capacity ig Lequired
to be connacted between P.A, grid and cheseis in ord. r fo
resonate the output induct nces ac.ording te band of opeératiion,

.The 4/102 does not require thig trimmer. These unice may
“also be used to drive a single 807 or 6146, The 4/102 requires

a 25 pf. trimmer between P.A. grid and chassis, also the 4/102-y,

 must have this trimmer plus a 22 pf. silver mica condensger 4in
parallel.

The unit employs three tubes - a 6J5GT "Clapp" oscillator,
a 6AU6 buffer-multiplier for the 10, 15 and 20 metre band and
a 6L6G driver (doubler/tripler). The plate tuning circuit of
the driver has an inductance for each frequency range, adjustable
to the centre of the frequency band in use. The r.f. output may
be adjusted by varying the voltape applied to the screen of the
driver valve. Installation must be within the main chassis for
the transmitter close to the P.A., stage. Output connection to
Grid shoild not exceed 3",

TECHNICAL DATA (Bxbtracts from Geloso Instructions)

Power Supply: 400 V. at 50-70 M/ B oL G AT
Frequency Ranges: 80 -.40-20 - 15 and 10 meter bands.

- R.F, Poier Output: sufficient to drive two 807's or
equivalent tube types, connected in parzllel operating
at-a plate voltase of 600 volts and a screen grid
voitage of 225 volts. Under these operating conditions
a~grid current of 8 m/a may be obtained through a grid

«. blas resistor of 12,500 ehms.

. It is neces:zary to insert between the ground znd Ghe
R.F. output drive tube grids a 25 pf. variable
condenser (trimmer) of low minimum capacity for
tuning R.F. oubput stage grid circuit.

-, sLL only one 807 or equivalent is to drive with szme
voltage Rg will be of 25,000 ohm and the grid current
value of approximastely 4 m/a; the variable condenssr
grouna~-grid muct be shuntad by another approximately
15 pf. fixed capacity. ' N

Valve Line-Up: 6J5GT - BAU6 - 6L6G.

Physical Dimensions: 'Chassis
Dial e

ALTIGHMENT.
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ALIGN £.NT. (continued)

5 Realignment .may become neécessary after the replucement
of anv one of the tubes. It should be noted that for
the alignment of the buiier ana driver stacges the same
previously calibrated "Clapp" oscillator may be used.
For this purpose those Ifrequencies are selected oo the
dial which are inaicated in the table given belowy the
¢o0ll cores are adjusted for maximum output thich Wwill
correspond vo the point of maximum reading of a milli-
ampere meter inserted into the grid circuit of the final
r.f. power amplifier of the transmitter.

Rand 6AU6 Driver

m. : mc/S. mc/s.

80 Aperiodic L7 =Ts0
40 L 18, = 7~15
20 LY == lbsd
15 15 = 21.2 IO =21 150
10 16 = 28.6. L1l = 28,3

Eand Inductances Trimmer
m. me /S mc/s .
80(3.5-4mc /5) B3l = HeS edlg e
4O(7-7.45 " ) L2 = 7 g2 = .45
) L3 = 14 B =

20(14-14. 41

Band Clépp oscill. Buffer platce 'Drive: plate PA Plate
80 254 mc/s. Aperiodic Amps 3.5 @ dimo/e 5.5 — 4

40 Ot Amplifier 7o Zeln 9 o g5 |

20 5.5-%.6 1t bblr.7 : 7.2mcsDblr,14;14.4 14-14,4 t

15 3.5-3.6 " JESTEIpE ,7_2”11 ’:-E..I'-P'l . :_."'. T} 6 .25'1.,2_1___6_

10 7.0-7.45 " Y 4 14.9" Dblg,&&#&%j& 28~-29.8
Voltage measurements
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February 1963

K.W. ELECTRONICS LTD.
Dartford TUNING

The KW VANGUARD Transmit ter

Operating & Tuning Procedure _ 3 chassis
Adjust the three mains voltage gelegt$§SAat r;i;p§§ (Green
to appropriate voltage. Cormect mains lea 'Nﬁﬂ socket

i ANTE
X arth). Plug in Antenna or Dummy load O : Aheail
agiiuated at rea% of P.A. gscreening box - remove cabinet back p '

To put the Transmitter into operation, the followling
procecdure gshould be carried out:-

1. Tury the TRANSMIT/RECEIVE switch to ECEIVE
2. Switlzh the NORMAL -TUNE switch to NORMAL. &y
This ensures that no H.T. is applied to the Rectifier valvis-
3. Switch MAINS switch to, ON. This applies mains to the heater
Transformer znd should cause all valve hgaters to light.
4., Switch the PHONE-CW switch to PHONE; . adjust the VFO BAND-
SWITCH end final R.f. amplifier band switch to the band of
operation. :
5. Adjust the oscillator (VFO) to the desired freguency, as
indicated on the frequency calibrated dial. :
Set VFO switch to required band, also P.A. Bandswitch.
Note: On the 10-80 m. model there sre two 80 metre positions
on the P.A., Bandswitch. * Both positions should be tried for
best antenna loading on this band. The 10-160 m. model has
one 80 m. position only and this is fixed to provide a .
suitable match into a 50-80 ohm load or Antenna Tuning Unit.
. Turn the drive control (R10) half-way up.
Turn the modulator gain control to minimum.
Turn the meter switch to read P.A. PLATE M/A _
Turn the antenna coupling condenser to maximum capacity
corresponding to a dial setting of '10' for loose antenna coupling.
10. During the procedure listed above, the valve heaters will
have warmed up sufficiently and plste voltage may now be applied.
Turn the TRANSWIT/RECEIVE switch to TRANSMIT. Watchatiic B
meter and repidly adjust the final R.f. amplifier U in 20—
condenser for lowest possible plate current. R,
11. Switch the meter to read GRID M/A and adjust the
condencger (C204) for maximum reading on meter
the DRIVE control (R10) for reading on th

Wm0
L] 2 -

12. Return the meter switch to P.A. p.
antenna coupling control for an Y
Rapidly re-adjust P.A. TUNING for mj
Repeat this oneration until plate
mately 110 m/a - the normal lo

amplifier, It should be r
indicates loose antenna o
On the 80 metre band if
plate current at two
control; one neer a
the reeding 0-2,
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1.1 ' ling
i . amplifier tuning and anﬁenna coup
dieat S is Edentical to the one juet outlined for

. \
progagine AiRg C.Eut the modulator gain control ghould be kept

PHONE. operat 1om HONE-C.W. switch should be brought into the C.W.

e P i o
o ?iigﬁ. .Tglug into approrriate socket gt rear of chas%ign
Esgnsmission may then be started by pressing the key .

in- by, the TRANSMIT/RECEIVE switch should be turned to
Egg§§VE: y]_;‘or C.W. operation the meter may be.SWltchgqugnrgid
P.A. plate current offering a check of the tuning con é GRID
the finsl R.f. amplifier, or it may be switched to rea i
current to avoid excessive stress on the meter itself. :

Reception . |
The change-over from transmit to receive is accomplligid

by operating the TRANSMIT/RECEIVE switch. The co-aX iié

ad jacent to the antenna socket should be connected to

Recelver antenna terminal.

Rx Mute

This socket @t the rear of chassis may be used for
muting a receiver (e.g. by breaking H.T. 1o Rl onasle B staggs
in the Receiver). In the trensmitter, the "Rx Mute!" socket 18
connected with the Send/Receive switch, which, when in the
"Receive" position, provides a shorting line across the Two
"Rx Mute" terminals.

Eero Beat Freguency Adjuétmént

In order to adjust the transmit frequency exactly to a
frequency of another station; the NORMAL-TUNE switch should be
set to the TUNE position. .The oscillator of the Transmitter
may now be adjusted to 'zero beat' with the signal being 3
‘received. After tuning has been accomplished the switch is
returned to the NORMAL pogition. - After a minor change of
freouency, verfect tuning of the final R.f. amplifier may be
obteined by re-adjusting the P.A. tuning condenser. Y ghed |

Note e _ . =3
- ~Should it not be possible to:obtain sufficient ¢
14, 21 or 28 mc/s after adjustment to P,A, GRID
control hes been made, it'may be nece

iron cores in L.5 & 6, as indicated ir
leaflet. L.5 should be adjusted for
on 21 me/s end L.6 for meximum grid
it be necessary to adjust the
calibration, instructions sho
VFO leaflet. ¥

Harmonic Pilter -
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Tune 2s for otGher bands.

idiust P.A. grid current to approx. 2.5 @m/a,

1oad serizl to 36 m/a P.A. current.

(i.e. 275 v. at 36 m/a = 9.9 w )

2djust “fod. Gzin Control for pesiws to 50% @9od. on
metre (this is equal to 100% mod. with 10 watvts input).
BOT= (1) It is possible to double frequency in Che
P.a. to 20 metres. Under these conaicions 1 ‘dip’

in znode current will occur with the P.A. Tune Control
around O - 1 degrees. Resonance for 160 metres will
be betweern 6 zpc 9 degrces.

(i1) Should an zcrial systea with 2 very low
Impedance feed bz employed, it 24y be nccesssrj to
connzcet ar adaitional 1000 pf. ceramic condepser aazasaq_
CE? (42. Coupling condcnser). This aaditional v

ondenser can most conveniently be connccted acy
avrinl soaket outeside the P.A. screeniag'bax o
A.T.U. wpec one is uszd. :
To assist in correctly nateh
160 metres to th» P,;.‘Ei;
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Geloso VFO ‘

Unit and K.W.

““ Vanguard ” on
Top Band

MODIFICATIONS FOR
160 METRES

R. G. SHEARS, B.EM., A.Brit.LR.E.
(GBKW)
(K.W. Electronics, Ltd.)

This article will be of great value to all who own
a Geloso VFO Unit, whether or not it is incor-
porated in a Vanguard transmitter. For those who
possess this Kit, as described in our March, 1958,
issue, the notes here will be of particular interest:
they show how the Vanguard can be modified
for 160 metres, thus making it into a six-band
CW |Phone Transmitter, matching into a wide

HE Geloso “Signal Shifter” (Models 4/101

and 4/102), now enjoying world-wide popu-
larity, provides an excellent VFO and adequate
drive for either a single or a pair of 807’s, or
6146’s, on 10, 15, 20, 40 and 80 metres.

Many Top Band operators
have, however, been compelled to
build a separate transmitter for
160 metres when the Signal
Shifter is included in their HF
bands transmitter. As the Geloso
Signal Shifter is incorporated in
the K.W. “Vanguard,” it was
decided to investigate the possi-
bility of a modification to make
the Transmitter operable on Top
Band without impairing efficiency
on any of the other bands, and
thus making the Vanguard a six-
band job.

Three main problems had to be
considered: The conversion of the
VFO and driver stages in the
Signal Shifter and the switching
to return the circuitry back to
normal: the modification of the
PA tuned circuit; and the method
of reducing power from 50
wat

I he modifications
of course, be
(ieloso

range of output impedances.
evolved by our r:r;nm{;u!w_ i, €0
applied to any transmifter f;f{.’r:rfgrzrrafrrtic, Dere
RE units, He also shows a nwr.;kr FHOLE (.//zc;. :
way of reducing PA input (for Top Bard) than
the methods commonly used.—Fditor.

Modifying the Geloso Signal Shifter ‘

It will be seen from the circuit diagram of l..hc
Geloso Signal Shifter, on p.22 of the Mar(,h,
1957, Short Wave Magazine, that this unit €m-
ploys a Clapp type VFO with three switchable
grid inductances. Two of the inductances arc on
approximately 80 metres with different L/C ranr;.‘:
to provide satisfactory bandspread. One is for the
80-metre band and the other, when multiplied in
frequency, gives good band-spread calibration on
20 and 15 meftres. The third coil is operating on
40 metres and is proportioned for adequate band-
spread on this band and also on 10 metres.

In order that sufficient bandspread for a 160-
metre VFO could be obtained, it was decided o
use the existing circuit arrangement for the 80-
metre band and to pad out to 160 by switching in
additional inductance in series with L1, as shown
in Fig. la here. Details of this inductance and
others used in the modification are shown in the
Coil Table.

The same treatment was applied to the %0-
metre inductance L7 in the anode circuit of the
output stage (6V6G or 6L6G)—see Fig 1b and
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full circuit p.22, March, 1957. No modification writer suggests that the neatest and most compact
to the 6AUG is required, as on 80 metres this is way would be to replace switch wafers SIA and
already operating as an aperiodic untuned ampli- SIC (in the original Geloso Unit) with a 6-
fier stage and provides sufficient drive for the position wafer—but this would also require
following valve. The method of switching in the modification to, or replacement of, the 5-position
additional band had to be considered and the selector. As these changes constitute a major

undertaking, it was decided to incorporate an
additional 2-position change-over switch of the-

g wafer type to give 160 metres in its position 1 and
normal (giving 80, 40, 20, 15 and 10 metres) in
(new) SA¢ its posn. 2.
L

The fitting of this switch and coils can be seen
StAforiginal) in the under-chassis photograph; it should
be noted that the metal mounting bracket for the
additional switch (SA1 in Fig. la) permits suffi-
cient screening between the two additional coils

’ (LA1 and LLA2). The position of the switch is not
critical but it is convenient to locate it adjacent
<+ to the centre wafer of the main unit.
FIG fa
— It should be noted from the Coil Table that

two details are given for LA2—one is for use
with a Signal Shifter Type 4/101 driving a single
807, 6146 or similar valve, the other is for a
Model 4/102 driving a single valve with a grid
resonating trimmer (such as in the Vanguard),
or when the 4/102 is used with a pair of valves
in parallel. ' g

Wiring out for these modifications should be
kept as short as possible, using 20g. tinned copper
wire with sleeving. ) g

. “___...Grid of PA

{OrlgfnolJ
SiC

-

cations to their V
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wired to switch position 3 and so
on. (The 80 metre end connection
is cut from the switch rotor and
re-wired to switch position 5). The
160 metre coil is connected be-
tween position 5 of the switch and
the switch rotor. With the variable
condensers specified, tuning over
all bands 10-80 metres with a wide
range of output impedance
(approx. 40-2.500 ohms) can be
expected. If one is prepared to
accept a low impedance output
(say, 40-350 ohms) on 80 metres
only, the second 80-metre switch
position can be disconnected and
utilised to bring in the 160-metre
coil, as shown in Fig. lc. The
placing of the additional coil, LA3
does not appear to be critical, but
the writer found the most conveni-
ent place to be that as illustrated
in the photograph (alongside) of
the PA compartment.

The detail given for the PA in-
ductance (LA3) is suitable for
low-impedance aerial feed when
operating on low power only.
This provides an impedance range
of about 60-500 ohms over the
band. Should a lower impedance
feed be required, a ceramic con-
denser of -001 may be connected across C29—
that is, across the aerial socket. To obtain a higher
impedance feed, LA3 should be made 80 turns of
22g. enamelled copper on the lin. dia. former.

It is of interest to note that the inductance
value of LA3 should be reduced for 50-watt
operation; 40 turns of 20g. enamelled will give a

COIL TABLE
FOR GELOSO VFO[PA UNITS ON TOP BAND
(Refer to Geloso and Vanguard

50 turns 38g. enamelle

Positioning of the additional 160-metre coil in ihe

Vanguard RF power amplifier com-

partment, with the PA valve itself (a 6146) at upper left: the small winding close up fo

the top cap of the valve is an anti-parasitic choke, L17 in the original circuit diagram on

p.34 of the March 1958 issue of ‘*Short Wave Magazine.”! The 160-metre PA coil itself

is the winding at lower front, and consists of 70 turns of 20g. on a l-in. diameter former

41 inches long—see text. (In later **Yanguards” the 160 metre P.A. Coil is mounted on the
right hand side of the box behind the Geloso Pi Coil).

feed impedance range of approximately 60-500
ohms. This is duc to the PA anode load impe-
dance being almost halved when running 50 watts
compared with 10 watts. Bl

Reducing Power to 10 watts
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ey

loading should be adjusted to draw 36 mA anode
current: this will give a power input of 9.9 walts
and an anode load of approximately 7,500 ohms,
which is a good match to the modulator.

The resistor RA1 and Switch SA3 can be placed
at the rear and under the chassis in the
Vanguard. A good quality switch should be used
for SA3 as this must withstand DC volts in addi-
tion to the modulator voltage swing. To return
the transmitter ready for 50-watt operation, it is
only necessary to close SA3.

Adjusting the Vanguard for Top Band

The switch SA1/2 and PA pi-coil switch should
be put in their 160-metre positions.

First, it is necessary to align the VFO. In the
Vanguard this can be done by putting the netting
switch to “Tune.” Set a receiver, with BFO
switched on, to 1900 kc and set the Geloso dial
pointer to 50° on the outer scale. Adjust the iron-
dust core in LA until a beat note is heard in the
receiver, This will allow the 160-metre band to
be spread in an almost linear manner from about
1800 kc at 5° to 2000 kc at 94°. This calibration
will be slightly affected by the tuning of L1 and
Cl in the “Signal Shifter,” but these should be
made correct for 80-metre calibration and not
touched thereafter, Next, put the switch SA3 to
the low-power position, return the netting switch
to “Normal’* and turn Send/Receive Switch to
“Send.”” Adjust the iron-dust core in LA2 for
maximum grid current with the VFO about the
middle of the 160-metre band and the grid tuning
condenser (C20A in the circuit on p.54. March,
1958, issue) about halt-way in, Drive will then
remain constant over almost all the band. Th
level of drive should be
the drive contro :
mA. Adjust the “Aerial Co
Tuning” controls in the
the PA is loaded to 36 mA
modulation gain control sho
lﬁ;\;cr thsuil the position use

speech peaks
meter should

the “50% modulation” mark when operating 160
metres.

Keying is not affected by this 160-metre mo.diﬁ-
cation and may be used in the manner prescribed
for 50-watt operation.

Conclusion

Many users of the Geloso “Signal Shifter” will
find this a very simple way with which to obtain
excellent results on Top Band. It may help those
who have a separate transmitter for 160 metres
to dispose of it and make room for something
else! It may also help others to give Top Band
a try and thus to meet a new circle of very good
friends.




