Reversible BIRD Wattmeter Mods under $10 for a Lay Afternoon
Fred Glenn, K9SO

The Bird Wattmeter is one of the most impartamd useful pieces of gear in most
ham shacks. While originally designed for portailit is often used as part of the built-
in equipment to monitor power inputs and outputs cAnvenient as it is for portable use,
it becomes somewhat cumbersome if one wants it tedun plain view at the operating
position. The large cables that connect to it oftetermine which way the meter will
face and always limit where it can be placed. Algben | retired my old SB-200
Heathkit amplifier and acquired its big brotheg ®B-220, | was faced with a familiar
dilemma: | only had a 1KW HF element for my BIRDtimaeter (which was perfect for
the SB-200), but | needed a larger 2500w slug dieoto monitor the 1200-1500w output
power of the larger SB-220. Then came the “stickarck” at the price of a new 2500
watt HF element and | wondered if there wasn’t thlbevay, or at least a cheaper one.

Described here are three reversible “mods” to tbdeh43 wattmeter that can be used
together or independently:

1) A useful and switchable scale doubler

2) A pluggable connection to use the internal sensadrive an external meter

3) A pluggable connection to allow the internal metebe driven by an external
sensor.

Also described here are ways to use other sengt\wf meter movements. The original
30uA movement is difficult to find and always cgstMore standard 50uA movements
are often found in many adequately maintained jumkes or surplus meters are easily
found for under $10.

All of these “mods” are made in such a way as taimethe original portability of the
model 43. They can also be simply removed if ddgioerestore the unit to its original
condition.

The first thought for the scale doubler wasitoply parallel a resistor of suitable size
across the BIRD meter so as to be able to measghieripowers (desensitize the meter).
This method was actually described in an earlief @Sicle by XXXX ( xxx, 200x
issue). It was important that this be switchablai protected switch cover.

This first mod only takes an hour or so of kvand gives a simple 2X multiplier for
the wattmeter scale. A schedule 40 PVC %" thregueel connector that can be found in
almost any hardware store is used to mount a switcha 10 turn 5K pot on the side of
the wattmeter. The needed parts and schematid! fofrthe mods are shown in figure 1.



Figure 1. Most of the parts needed for all thre&meter “Mods” can be found in a
typical “jJunkbox”. Meters are optional.
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Figure l1a: All of the Mods are shown here. Whendbenecting plug is removed and the
switch is operated (closed), the meter will reacs2ale. When all plugs are removed and
the switch is open, the meter operates in the waigtonfiguration. The jack allows an
external meter to be driven off of the internals®ror an external sensor to drive the
internal meter. The stereo jack and switch are neditn the existing BIRD wattmeter
openings using standard PVC pipe fittings.

The outside of the PVC connector was spraytga with some crackle finish spray
paint, and the switch was mounted on a suitablsizasher on the inside. The 5K
multi-turn pot is soldered directly to the swit@nrhinals and then two twisted wires for
connection to the meter are added. The insideSli@eEwith some silicone caulking
compound for mechanical stability. The housinghaf PVVC connector provides
protection for the toggle switch against damagaaaidental switching. The finished
assembly, mounted in the wattmeter spare eleméat(tsing a standard electrical box
hex nut on the inside), is shown in figures 2 and 3



Figure 2: Mod#1 mounted in spare element hole uaistandard PVC connector



Figure 3: Inside view of Mod#1. The resistor’s ceaton to the meter is disconnected
with the added switch (not shown inside the hoysang original, normal operation is
returned.

Connect the wattmeter to an RF source and adjagtdt until it reads the same as when
the switch is off (on a different 2X scale of carsYou now have a switchable “element
range extender”. This mod is easily removable shgal ever wish to remove it, yet it
presents a professional look while installed. | sélution the reader that the act of adding
a parallel resistance to the meter will slow dota tesponse time. This is because the
meter is an inductance and the addition of a penadkistance will increase its time
constant. This effect is only when the resist@wé#tched in of course, and it is not
excessive. Just be aware that the wattmeter nedtllgot be as responsive with the
expanded scale activated as it is with the stockigaration.

The other “problem” with using the wattmetdril® operating is the need to bring the
large RF cables up to the front of the operatingtion so that the meter movement can
be seen from the operating position. This bringiousod#2, using the internal sensor to
drive an external meter, or using an external setosdrive the internal meter. Either way
allows the viewing meter to be placed in a morevearent location.

Using a “shorting” type stereo jack again ntednn the other spare element hole
allows both connection in one jack assembly. Tkk @n be mounted in a PVC adapter
with a fender washer for backing. Referring ongaimato the schematic, if the mating



plug is wired to the TIP and SLEEVE connections, ititernal SENSOR can be used to
drive an externally mounted METER. When portabiilétylesired, the plug can simply be
removed. In a similar fashion, if the mating plsguired to the RING and SLEEVE
connections, the internal METER can be driven feomexternal SENSOR.

Most users of the Model 43 wattmeter know leasy it is to remove the panel meter
from the original housing and mount it elsewheret e available cable length is only
about 36” and if mounting farther away is desi@aew cable is needed. Of course, most
owners don’t want to permanently modify the wattenét any way, so | looked for the
special connector BIRD uses on the RF pickup askei@bce again, after a period of
sticker shock at the prices, | looked for a bettay. As it turns out, the outer thread of
the wattmeter connector is the same as is usdrbistandard PL-259 “UHF” connector.
The hole in the center of the common PL-259 is Hiessame diameter as the center
button of the wattmeter connector, so it slips $yoger it. The center pin of the PL-259
needs to be cut back a bit and then any (reasonabligth of RG-58 or suitable shielded
cable can be run to the remote meter. Care mussdx not to fill the center of the
PL259 center pin entirely when soldering in theekled cable so that is will still slip
over the center pin of the wattmeter connectoling $pring placed inside the housing
will add some compression to the connection. Yaufoad a suitable spring at your local
hardware store. Figure 3 shows the finished caoneld! leave the mounting method
for the remote meter up to the reader.



Figure 3: PL259 UHF connector used to interfacekpie unit for remote mounting. This
technique will not fit inside the Model 43 witheatnoving the pickup unit due to the
length of the connector body.

Lastly comes the use of a 50uA meter movementd @ses a 30uA meter movement in
the Model 43 wattmeter. While they likely chosesthialue for some very good reasons,
it makes finding a replacement or adding a remagtenvery difficult (or at least
expensive). Once again | had that déja vu sticheclsfeeling.

Meters with a good 50uA movement are quite mam and easily found at flea
markets or the internet in the $5-$10 range. I§¢heould be used and driven by the
Model 43, it would open up a lot of opportuniti®emote mounting as previously
described for sure, but also with all of the BIRDKoaip units available as surplus, an
inexpensive meter permanently mounted in a homehbraplifier or tuner would also be
possible. The BIRD elements are essentially “sqlaavé detectors and the square of the
output current is proportional to output power.sTisi evidenced by the logarithmic scale
on the original meter. Without getting into the maut simply extending that logarithmic
scale, | calculated that a 3X power level (as caegb#o the stock full scale meter) would
register as approximately 54uA. So a 100w slug aiindlicate full scale at just under
300 watts if used with a 50uA meter movement. Lilsewthe scale of a 1000 watt slug
can be expanded to over 2500 watts full scale wdifeinating the previously mentioned
time constant problems. Readability gets a bit acasged at the high end and perhaps
readability is not as good as the original at tiggn lend, but it's a great meter for tuning
and general monitoring measurements, especiafigufneed an expanded scale.

It is a simple matter to change meter scatea meter using one of the many
programs and a standard ink jet printer. | usetbgram by XXXXX. The settings used
are posted on my websiteldtp://www.K9SO.netand a remotely-mounted 50uA meter
with the new scales is shown in figures 4 and By@y connect the remote 50uA meter
through the %" shorting phone jack and when rempitedconnects the original meter
electrically for portability.




Figure 4: New meter scale on 50uA meter movemaiitlégal power is nearly 75% full
scale and easily readable for tuning.



Figure5: an example mounting for a remote 50uA meter

Figure 6 shows the still portable meter witroathe mods installed. Of course,
mod#2 (jack) was used for the base operation andrroennections. Mod#1 (sensitivity)
can be used while portable.



Figure 6: On the left, Mod#1 is mounted with an ORNF switch. On the right, the
remote shorting jack is mounted in the PVC conmngttefore painting). The final meter
can still be used as a portable with the originkgdotrical connections and performance.
All of the MODS can be removed quickly and the nretarned to its original condition
for resale.

The result is an “extensively modified” metieat has dual scale (2x) expanded
operation while operated portable and is capabtiiving a remote meter either with an
original 30uA meter or a less expensive 50uA metevement with an expanded range.
All of the modifications can be removed and the RloB returned to its original
condition within minutes if the meter is ever torlesold.

One last (additional) Mod ... . If you have dd Model 43 with a broken meter, you
can use the 50uA movement trick to replace it Tdee meter mounting is quite standard
and with a bit of flea market searching you cau #90.4mm diameter (approx 3-1/2")
meter with a 50uA movement. | found one on an dR6BB “boat anchor” signal
generator. Figure 7 shows this replacement meteinted in the Model 43 housing and
rescaled.



Figure 7: A re-scaled 50uA movement mounted in deV143 case replacing a broken
meter (background). This meter was originally fowmdan HP signal generator model
608C picked up for $5 at a flea market, rescaled given new life here. The new meter
will read approximately 3X the rating of the inggttelement at full scale

Thanks to my friends KOQUQN, KC9JOB and my big bestK20C for all their help,
suggestions and feedback.
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