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The following is a step by step guide to fixing y&L. 400 amplifier.

Each part will be individually tested up to thediroutput stage, which should there
still be no RF output, can then be considered teeharobable output transistor
failure. A simple test is provided that may provdadure in one or both output

transistors.

You will need a soldering iron, cross head screvatritweezers or fine pointed nose
pliers, a CB rig with 4 Watts of out put and a ahie 150W dummy Load.

A solder removing tool or Wick is also recommended.

Additionally, you may require an instrument screielr to loosen the grub screw on
the power control knob and a suitable box sparoreihe switch itself.

To power up the completed amplifier you will alseed either a fully charged car
battery or a 12V power supply capable of givinguaeb 20 Amps. However during
the early stages of fault finding, a 12V power dyppth variable current limiting is
recommended. Set initially to something like 250ii#s can help prevent damage
due to various fault conditions.

Remove two screws that secure rear cover and plihdbree items into a suitable
storage container for safe keeping.
You should now be able to slide off the bottom glat

Remove two screws from each coax socket.
Remove four screws securing front panel.
Remove four Black and five Silver screws as shoelow:-

SILVER
BLACK

SILVER g vER

BLACK
BLACK SILVER
SILVER Bandec
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Carefully extract circuit board complete with fropanel and both coax sockets,
taking care that you do not bend the front panedyafvtom its 90 degrees with the
circuit board as this may cause broken connectibalse care with this during the test
routines that follow.

Also check that the mica washer associated with TRSafely retained on the
heatsink. If it has come loose then carefully extei and place in storage container.
Using a solderingiron, remove L6, L 7 and disconnect earthy end of T2 primary:-

Reason:Removing L6 isolates PA Bias Supply, removing k@lates 12V from the
final transistors and removing ground wire fromi$@lates the DC control switch to
allow DC testing of the Power switch board andigsociated components.

REMOVE
{1 TURN CHOKE)

REMOVE
{2 TURN CHOKE)
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1% Test:

Check with a Multimeter that there is continuitytweeen the two coax socket inners.
This proves circuit board continuity and one hélfh® contact sets on RL1 and RL2.

2" Tegt:

Lift one end of each of the fuses and check thex ltantinuity.
Replace fuses back into their clips.

3rd Test (Pre-Amp)

An easy way to check the pre-amp is to connecty §squelch off) to the RIGoax
socket on the Amplifier (Top right socket with ftogpanel to the left). Because this
socket no longer has an earth connection, makenpamry link between the coax
connector body and the ground plane earth of ttoeliciboard. A short length of wire
tacked onto the ground plane with a crocodile cbpnected to the socket would be
ideal though the author has used just a screwdroverake the connection as the test
Is very brief.

Set PRE switch to OFF, AMP switch to OFF and SSB/&Witch to AM.

Place the linear circuit board on a suitable inedaurface and apply thel2V supply.
Check that after setting the PRE switch to ON,RRE LED illuminates (Proves S1,
R9 and the LED D11). The Relay RL1 should be héardperate (Proves TR2, the
Relay, R3 and R4). The noise level should be htangcreases on the monitoring rig
(Proves TR8 and the circuitry around it includihg bther contact position of RL1).

4th Test (RF sensor and AM/SSB switch)

Briefly key up rig a few times and check RL1 cliqi®oves TR1, R1, D1, D2, C3
and C5).
Note that there should be a very slight delay afeekeying which proves C8.

Set the SSB/AM switch to SSB and verify that thiagés longer.
(Proves switch S3 and C9)

Set linear PRE to OFF.

Remove 12V from board under test.
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5" Test (Power Control)

Apply 1 Volt to the power switch wiper A and monitbe output using a Multimeter
and DC Test Circuit as shown below:-.
(Note a 1.5V cell can suffice but expect slightigtter voltages)

APPROXIMATE VALUES *
SWITCH VOLTAGE

R
=
o
=

*MAY BE SLIGHTLY MODIFIED BY

OTHER RESISTORS THAT MAY BE

FOUND IN OTHER LINEARS.

THE MAIN THING IS TO OBSERVE A
VOLTAGE AT EACH STAGE, SLOWLY
RISING FROM SWITCH POSITIONS

1 TO 6. ANY BREAKS WILL PROBAELY BE
DUE TO OPEN CIRCUIT RESISTORS R17,
R18 OR R19.

This should have proved Power Control Switch, FRT8, R19, R20, R21 and R22.
Remove DC Test Circuit and Multimeter.

If you found some switch positions faulty then st highly likely that one of the
attenuator resistors mounted on the switch boafdulky. A common failure is an
open circuit 10 Ohm resistor R19.

If all is OK then go t&™ Test else follow the instructions below.

If you cannot gain easy access to a faulty resstothe power control board, then it
may have to be removed.

Remove the board by first loosening the power @briinob grub screw and pulling
off the knob. Using a suitable box spanner or eajaivt, remove the switch fixing
nut, shake proof and plain washers.

Unsolder the pads of the switch board from thosetlen main board; a solder
removing tool is a good thing to have for this @ien.

Carefully remove switch from the front panel takiogre not to allow the switch
indent tabbed washer to fall out, this sets thelmmof switch positions (i.e. six).

It is a good idea to temporarily replace the switghng nut to hold the indent tabbed
washer in position but don’t worry if it has fallent, as its correct position can easily
be found later. Just don’t loose the tabbed washer!
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Set the switch fully anti-clockwise (Position 1)damsing the Multimeter, check
across each of the resistors for the values shattnne more than 5% error.

Expect the 10 Ohm resistors to be between 9.5 @rdQhms, the 27 Ohm resistor to
be between 25.6 and 28.3 Ohms, the 47 Ohm redcstoe between 44.6 and 49.3
Ohms and the 100 Ohm resistor between 95 and 18 CReplace as necessary.

Now if you dislodged the indent washer, simplytrédithe switch with the tab on the

washer located in one of the slots. Turn the switchn position 1 and count 2, 3, 4,

5, 6 before the switch rotation stops. If you hawe many or too few stops, reset
switch to position 1, relocate the tab on the wash@nother slot and repeat until all

six positions can be made. Carefully replace thiéchvinto the front panel and secure
with the nut and washers previously removed, makimg the indent washer does not
fall out while you are doing it!

Now hold the two boards together at 90 degreegeltwv solder onto the three pads.

Replace the knob and tighten the grub screw wheikrlbb pointer indicates correctly

on the front panel markings.
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6" Test (Bias Circuit and TX Control)

Reconnect wire previously removed from T2 to ground plane.

REPLACE THIS WIRE

Re-apply 12V to board under test.

Set linear AMP switch to ON and check the AMP LHDminates.
(Proves switch S2, R10 and AMP LED D12)

The TX LED should be OFF but on some units it mayglowing dimly, this is OK.

Check with a Multimeter that there is 12V availabteTR5 collector (C).
(Proves R13 is not open circuit or C17 is shoxtiat)

R13 acts as a safety fuse resistor. If R13 is apssuit then check TR5 which
probably no longer acts as a constant current sand the reason for R13 failure.

If the 12V is available, check that the TX LED fuilluminates and RL2 can be heard

to operate Check by briefly keying rig. (This preve2, TR3, Relay RL2, D13, R11
and the TX LED D5).

Page 7 of 20



Bias Voltage.

Check TR5 Base (B) is close to OV but becomes aqpetely 1.4V by briefly
keying rig. (Proves R14, D16 and D17)

Check TR5 emitter (E) is close to OV but becomeéd/Oapproximately (PA Bias
Voltage) by briefly keying rig (Proves TR5 and D18)

Replace L6 (1 turn choke) then by briefly keying rig, verify that the biasltage is
present across R24 and R25.

(Proves C18 not short circuit and that the cirboiard track to and including T2 is not
open circuit)

Disconnect all test gear, including the rig.
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7" Test (RL 2 second contact position)

This is the final test to be done with the board @uits heatsink enclosure and is
highly recommended as faults in this area have beetmonly found.

It is necessary to force RL2 to operate without Biycoming from the rig (which
you should have removed in the last instruction).

The easiest way to make RL2 operate is to apphod $ink wire between the ground
plane and the anode of D6.

T P et~ -

GROUND ANODE OF D6 WITH
A SHORT WIRE LINK.

& s

Now these tests have to be done as briefly as possible because TR5 is
not mounted to the heatsink case and will get hot very quickly!

Apply 12V supply and verify that RL2 operates ahd TX LED illuminatesswitch
off the 12V supply.

Using the Multimeter as a continuity tester, cortiriebetween the inner of the RIG
coax socket (Top right with front panel to yourt)efnd the power control board input
pad. This is the pad used in tH2 Blest where the 1V test voltage was applied.
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Briefly apply the 12V supply and check continuisyastablished then switch off the
12V supply.

(If no continuity is established, an open circlandie caused by poor contact from
one side of the main board to the other side, dwmtrosion on connecting through-
wires. The Multimeter will be able to detect whéne disconnection is occurring and
where application of fresh solder is required).

Now connect the Multimeter between the ANT coaxem(Bottom right with front
panel to your left) and the Blue wire wound arodrid Briefly apply the 12V supply
and check continuity is established then switchitodf 12V supply.

Repeat this test but this time checking for continbetween the ANT coax inner and
the appropriate legs of both C25 and C25b. Actualhke contact with the capacitor
legs as otherwise a dry joint may be missed.

Remove the 12V supply.

Removethelink on D6 and replace L7 (2 turn choke).
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Visually check out R23/C20 and R26/C21 to ensueg tto not have any dry joints.

Re-assemble board into chassis taking care thabitteewasher for TR5 is in place.
The author likes to add a small drop of ElectroltideC Plus heat sink compound to
the three heatsink positions where TR5 and the @Ui@ansistors are secured.

With a suitable dummy load attached to the linagpot ANT socket, apply a rig to
the RIG socket and key up with the POWER CONTROIlpagition 1 and AMP
switched ON.

Unit should be operating and increase in outputgyaas the POWER CONTROL is
advanced to position 6. With 4 Watts input you sti@et in excess of 100 Watts.

If there is no or little RF output, confirm thatetie is a substantial increase of 12V
supply current as the POWER CONTROL switch is adedn This proves drive is
present on the output devices and they are working.

If there is no increase in supply current then sasfailure of the output transistors
TR6 and TR7 or a missed dry joint around the fstage circuitry.
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Output Transistor Failure:

The normal failure mode for these transistorstisegian open circuit Base to Emitter
connection or else a short circuit within the tiatts between Base and Emitter.
The author has adopted the following tests whicfastiave been beneficial in
finding the defective device.

First it is necessary to carefully de-solder thedBeaonnection Tab and lift it clear of
the circuit board using a craft knife. You will fxably view the device as shown
below, with the Collector Tab uppermost and idesdifoy a corner cut from its Tab.

—
= P
I ! }

E (sp1416) E |

e I

"5 ;L_EF___
Once you have fully isolated the Base Tab, thengaucheck the transistor using a
Multimeter, preferably one that has a diode checiction.

Connect the Red lead to Base and the Black le&thitter, the meter should show
approximately 0.65. Then check that a similar negdas obtained with the Red lead
on the Base and the Black lead on the CollectoistMeters show OL if the
transistor is open circuit or 0.00 of the trangissashort circuit. If a short circuit
reading is indicated then you will find that revegsthe leads to Base and Emitter
will give the same short circuit reading.

You should find that if a correct 0.65 reading lidasned as shown then reversing the
leads i.e. Black lead to Base and Red lead torefithetter or Collector should give
an open circuit reading, typically shown on mostergeas OL.
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Brief circuit description. (Thisisfor the more common alter native cir cuit)

With all switches OFF, the signals arriving at tidT socket are routed to the RIG
socket via two contacts in RL2 and two contact®ir.If the PRE switch is set to
ON, the PRE LED illuminates with R9 providing curtelimit for the LED at
approximately 10mA. Relay RL1 operates due to figimy transistor TR2 being
turned on by forward bias current supplied by R8 B4, TR1 at this time is turned
off. D7 is a back stop diode to prevent damageR@& When the relay is de-energised.
The first contact set of the relay switches theutrgignal to the base of TR8 via D10
and C13. D10 is forward biased by R6 and appliggaqmately 1.7V to the base of
TR8 by the action of the diode and potential divitterned with R7. The transistor
amplifies the input signal with the output develd@eross choke L5 which is coupled
to the rig via C12 and the second contact set df.Rliodes D8 and D9 would appear
to limit the signal being developed across the ehoksituations where there is a
strong local transmission being received. Howeveshall see later that they perform
an even more important duty.

If the rig is keyed up at this time then some @& thWatts input at the rig socket is
taken via C3 to D1 and D2. D1 removes the negaforeg excursion of this sampled
signal whilst D2 rectifies the positive going exsion and charges C8. C5 removes
any high frequency 27MHz carrier signal at thisnpoiThe positive DC voltage
developed across C5 is used to bias ON the trandif1l with R1 acting as a series
limiter to prevent excess base to emitter currklwt within TR1. TR1 having turned
ON, effectively grounds the base of TR2, starvingfibase current and turning TR2
OFF. Relay RL1 will now de-energise to switch thhegmp out of circuit such that
the rig output can now go direct to the ANT sockiatthe contacts of RL2. Note that
there is a slight delay by the relay RL1 in doihgs tso the full 4 Watts of rig power
will be present on C12 for a short time. This isewehthe diodes D8 and D9 come into
play again, by limiting the amount of RF signaldiyy appearing on the transistor
TRS.

If the AMP switch S2 was switched ON, then a numbiethings will have taken
place.

1) A positive supply will now be applied to the AMEED with R10 acting as a
current limiter for the LED.

2) A positive supply will now be applied to RL2 \déode D13.

3) A positive supply will now be applied to the ®isupply transistor TR5.

With the rig un-keyed, RL2 cannot energise due R3 being turned OFF, TR4 will
be turned ON thus turning OFF the bias supply tshms

When the rig is keyed, TR3 will turn ON and actev&®L2, TR4 is turned OFF thus
allowing the bias supply transistor TR5 to turn OMis transistor has its Base held
by two diode drops provided by D16 and D17 (apprately 1.4V). Because of the
0.7V drop across the Base/Emitter junction of thassistor, the actual voltage fed to
the bases of the output transistors will be appnexely 0.7V also. To protect the
output transistors from damage due to a short itifldR5, there is a clamping diode
D18. L6 and C10 provide HF decoupling from any R&ttmay be fed back from the
centre tap of T2.

When RL2 operated, its contact set shown as ‘b’ldvénave switched the Antenna
socket to the power amp tank coil T1. At the sameetthe contact set ‘a’ would
direct the 4 watt rig output to the power contralitsh S4. This is a 6 position
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attenuator feeding the transformer T2 which sugpRé to the bases of the output
transistors TR6 and TR7. Being a centre tappedsfoamer, the signals to the
transistors will be in anti-phase for push-pull gt®n.

Note that the output transistors are continuousppsed with 12V supply from the

main fuses then via L7. It is the absence or p@seaf the bias supply that makes
these transistors conduct so its operation icatifor amplifier operation.
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that used two RF sencircuits.

ircuit diagram
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Original two RF sensor model - layout
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Single RF sensor model - layout

Note how the resistors R15 and R16 have been redrenwe the drive now goes
directly into the power control board via a cirgo&d underneath.

This may have been done to cater for 4 Watt outiputigs as the additional
attenuation may have been intended to handle higpats, e.g. 10 Watts, from
continental rigs. It is a puzzle why the 330 Ohsist®r has been added on the power
control output pad. If you look closely to the leftC9 (middle of board — far left)

you will see the wire link that connects TR1 and3TtB a common single RF sensor.
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Another slightly different single sensor model reuai
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Another slightly different single sensor model ydat

It is possible that the 4k7 resistor shown lowghtihand side which connects with
R11 was added to stop the dim glow of the TX LERewthe AMP switch is set to
ON and the driving rig is not keyed up. Note alsattR15 and R16 have also been
removed so the drive goes directly into the poveertol board. However it is the
input pad this time that has a 390 Ohm resistordatpd capacitor added.
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