QK Conversion of thémeritron ALS-600 andALS-500 HF Amplifiers
Phil Salag AD5X

Introduction

| 6ve had a previous QS Kk60@on thisvveebsgdorawhilear t i cl e f
During this timel6 vreceived inquiries as to whether this same mcatibn could be
applied to the ALS00 as well.l pulledthe ALS500 schematic and parts lestdfound
thatAmeritron useshe same open frame relay in both amplifiers, with the exact same
wiring. This15ms (typical) slow operatingpenrframe relay meas that even when
operating sembreakin CW, hot switching of the transceiver can oceith either
amplifier. Now unlike the ALS600, inthe ALS500 mobile environmer@W operation
with or withoutQSK s probably nothat big of an isset Howeverreplacing the open
frame relay with sealed relayarconly improve relay reliability. Also, some hams use
the ALS500 for home anadf portable operation with an Agbwer supplyi andsothe
ability to opeateCW andQSK in these situations may desirable.

Because of the ALSOQALS-600 power levels and maximum tolerated SW&y fast
miniature signatelays can be used for amplifier switchingor example, 8600 watts

output into 50 ohms the amplifier outpetayneeds to carry 3-:amps The worstcase

current for a 2:1 SWR (the point where the AG30 protects itselfis just undeb-amps.

By parallelingtwo sets of contacts for the amplifier output reByamps of current

carrying capacitys avaibble which is more than sufficieribr the ALS-600. These

relays can also handle 1000V RMS between open contacts and between the contacts and
coil which is alsanore than sufficienfor the worst case 2:1 SWR conditian600 watts

The internal QSK solution

With miniature signatelays, theALS-500600QSK designand implementatiobecomes
very simple. The existing opefirame T/R relays simply replacedwith apc-board
assembly consisting afpair ofsignalrelays(Figure 1 below.
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Note that he relay cd is polarity sensitivefdin 1 is positive and pin 16 is negatjve

One relay controls the transceiver output and amplifier bias switching, and the second
relay (with paralleled contacts) controls the amplifier output switchWdh operate
andrelease times of approximatelyndllisecondsthese signal relayswitch faster than

the ampenableto-RF output delay of most transceivérperfectfor QSK operation As

an example, | measured the amp enédRF output time delay of an +{Z000 at 8

10ms, and.2-15ms for an IE706MKIIG. TheYaesu MKV has a default delay ms
(adjustable from {BOms)and my Elecraft K3 has a delay of 8ms. Thélshed delay
information on the T&180 and TS2000 is 10ms, and the TenTec Omni VII and Orion
published delay is 15msSo the3ms relay swiching time ensures that the resdully
operate prior to RF becoming available for these radBad.just to make sure there is no
possibility of hotswitching the amplifier, a diodeiseries with the transceiver/bias

rel ayods cont r eavew slight eaapldelay angeaulyt drogoutdelay for
this relay. This ensures that the amplifier is always connected to the antenna prior to RF
being applied and removed.

Construction
Thecompleteparts list is shown in Table 1A partial partskit (pc board, and 24 & 20
gauge bus wire) is available fromd5x@arrl.netor $12ppd

Since he newrelay board assembly replaces the existing A08/600 T/R relayyou
mustremove most of the existirgpen frameelay leaving just theelay plastic base with
its pc-mounted ps. The photas belowshow the original opeframe relay mounted in
the ALS600and ALS500 amplifiers
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The ingallation instructions are as follows:

1) Remove the open frame relay, leaving just the relay base and-it®B@ pins. To
do this, cut all relay wires, including the relay coil wires, where they are soldered to
the relay terminals. Leave the black Rpuhand RF output wires as long as possible
and soldered to the main PC board. Next, unhook one end of the small relay spring
and remove the movable relay contact assembly. Grab the metal frame of the relay
with needle nose pliers and bend the frame laackforth. In less than a minute the
screw attaching the relay coil bracket to the plastic base will strip out of the bracket
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letting the coil and bracket come off the base. Put hot glue or epoxy over this screw
so it doesnodt r atbaldngto @ult cotdrondundertthe eelaysbase)e w i1 s

Relay base after relay remO\(AILS 600) Relay base after relay removal (A580)
2) Sol der f our -gdaou glee nbgutsh swiorfe 2t40 t he DC & bi as

lengths of 26gauge busvire to the four RF relay posts. Orient the wires vertically
and add a |1 o0 I ength of sl ebelowi ng over the m
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3) Solder the two 14in IC sockets and the 1N4007 diode to the PCdoar

IMPORTANT: Orient the diode banaind sockets as showmFigures 1 and 2
below.
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Figure 2 Side view of relay. Orient withins
positioned as showiere, and in Figure.1

4) Referring toFigure 1 above slide the relay assembly over the wires. The +aigh
Abi aso wire f osowill neelte bethentover slightly éoyeagh the

rightsi de fAbi aso hole on t hisadtkeQtothiswire)d (t hat
The photo below shows the pc board assembly slid in place on th&@0.S
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5) Minimize clearance between the bottofittee PC board and the relay pins, but
ensure the wires stay straight and are not shorted to each other or the PC board.
6) Strip the ends of the input/output black wires from the main-8Q8500pc board
(RF in/out black wireends originally attached to thelay). Twist the strands tightly.
Do not tin the wires. Feed these wires in
from thebottom of the pc board (Figuré.1Solder both wires to the pc board.
7) Clip excess bus wire lengths and solder all wirgdae. Insert relays, orienting the
relaywith Pin 1 as shown in Figures 1 and eethe photos belovor pictures of the



QSK assembly mounted in tbeiginal ALS600 theinewd remote control |l
ALS-600, and the ALS500.

Note: | 6 ve u®N @lack)artd Pan&a3dhir/Matsushita (orange) relays.
However, | only recommend the OMRON relays called out in the parts list now as
they are more readily available.

W00/ Pl 6s ALS

Timing Measurements

Prior to installing the relay boartimeasured the relay timing just to make sure
everything worked aequired Inthe first photo belowthe upper trace is the triggering
(keying) signal ad the lower trace is the relay respons@verted the keying signal so
that it is positive goingAs you can see, the relay opera®e38ms after the keying signal
is presentedand releases abouddns after the keyig signal is terminatedThe second
photo belowshows the relationship between the amplifier switching releNoiw trace)
and the transeeer/bias switching relay (bluieace). You can see the desired timing
differences between the two relays due to the diode discussed eHnkeequvalent

CW keying speed is approximately 8OWPM.
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QSK Dropout Time Cautions

Most transceivers take@mns for the RF to decay when you release the key, and do not
unrkey the ampfier until AFTER this has occurredA few transceivers do ukey the
amplifier BEFORE the transceiver's RF has decayed to zero, which means that you can
hot-switch the amplifier when the transceiverkeys the amplifier.These transceivers
include thedCOM IC-706/7000 (RF persists 45%5ms after utkeying the amplifier), and
TenTec Omni V/VI(RF persists ~10ms afterdeying the amplifieif you use the TX
OUT-TX EN output for keyingy There is no problem with this delay if you use the relay
outputd t he Omni V/ VI transceivers, but this r¢
QSK operation with amplifiersTherefore, you should only operate séargeakin CW

with the IG706/7000andOmni V and Omni Viransceivers As an alternative, see the
ALS-600 internal keying interface article elsewhere on this website. That interface
provides a low current keying interface (ground or +12V keying), and addedfturn

delay for those transceivers with a premature-dmsgble output.

How Long will the Relays &st?

What kind of life can you expect from the relays? The relaydigpedfied at100

million operations minimum at 36,000 operations/hour. The service life increases as the
operations/ hour decreases. Sodforet 6s use t he
determining code speed.

PARIS has 10 dits and 4 dahs = 14 relay operations/minute at 1 WPM.

Assuming an average of 25WPM code speed, you would have 36@pelationgper

minute So, 100 million operations = 4630 hours. Now you normallyatpes0%

transmitting and 50% receiving during a QSO, so your relay operating time should

double to 9260 hours. There are 8760 hours/ydach meangou could operate 1.057

years at 8 WPM before the relays exceeded their lifetime dpH#eyou operat®4

hours/day! But when you operate, you are probably listening more like 75% of the time

and in a QSO 25% of the time. So this says that your relay operating life witeb&

years if you operate 24 hours/day. So what do you normally average itirgpera

ti me/ day? |l bet it is not more than about a
hours/ day of operation (i.e. you are not mar






