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                            1296 MHz mobile antenna from the ARRL Handbook

                                                       WA3JUF 1982
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          2.3GHz 3.4GHz and 5.7GHz Amplifiers from Surplus

The California Microwave 3GHz and 6GHz GaAsFET amplifiers and other surplus units from the `80s were a good source of amplifier stages, FET devices and parts. The amplifiers used non-matched FETs, which made them useable on other frequencies than designed.

It is difficult to re-tune a 4 stage amplifier not intended to cover a ham band frequency. It is easier to cut the units into individual stages. That way you can decide which units will tune to a band near the design frequency or which will convert to other bands.

The amplifiers that use Teflon or Duroid substrates attached to an aluminum or brass carrier are ideal for amplifier stage separation with a band saw having a fine tooth blade.

Some stages have tuning pads which can be bridged with solder or conductive silver paint to tune them. Stages with long striplines can often be tuned by placing brass sliver tuning elements on the line. Stripline widths can be changed with an exacto knife or silver paint.
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Multiple stage power amplifiers can be difficult to re-tune since 2 couplers and 3 power meters are usually required to do the Pin/Prefl vs. Pout test. But a 2-stage low power section can be re-tuned at a low drive level using just a signal generator and spectrum analyzer. This way you get an idea of the gain of the amplifier, before going any further.
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The FET devices can be removed and used/tested in `test fixture` amplifiers.                      
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You can make your own fixture by putting down 50-ohm lines on a brass block with SMA connectors. A 50-ohm line will be a good start to do tuning with brass slivers or silver paint.

There are lots of useful components like chip caps, resistors and 50-ohm loads. The power monitor circuits or just their parts are useable in your designs as well.
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                            Modification to Bird 43 Slugs

                 D. Mascaro WA3JUF (now W3KM) - April 1986
Bird Slugs can be modified to read different power levels at full scale.

For example, a 25 Watt slug can be made to read 50 Watts full scale. Changing

the calibration resistor inside the slug is all that is needed in most cases.

Adjusting the pick-up loop may also be necessary. These slugs can also be

modified for different frequency bands. Low power VHF slugs can be used to

make UHF or microwave slugs. There are many odd frequency and power level

slugs floating around at HAM-fests that are perfect for conversion. All these

slugs are basically the same inside. They have a pick-up loop that samples

RF, which is rectified. A calibration resistor sets the F.S. reading on the

30uA meter movement.

The following example describes using a 5C element (5W, 100-250 MHz) to make

a 5W, 2304 MHz slug. Apparently the detector diodes in VHF slugs are useable

on 2.3 GHz. 

Either pry off the model # plate with an awl, or heat up the top of the slug

on a hot plate to soften the glue. Remove the screw inside the cover. This

exposes R2 and D1. Next remove the two screws holding the Teflon cover on.

This cover encloses the pick-up loop L1 and a load resistor R1. Remove L1

(2-turn coil) and the plastic coil form by cutting it out with a diagonal

cutters. Remove calibration resistor R2. Replace L1 with a brass strip and 

replace the calibration resistor R2 temporarily with a 10K, 10 turn trimpot

adjusted to about 3K.

The size and placement of L1 and the value of R2 was found experimentally. 

Different sizes of brass strips were tried. The slug is partially assembled

each time and checked in a Bird 43 which is connected to a calibrated 30dB load

attenuator and a HP power meter. The shape and size of L1 was adjusted until

both F.S. and linearity were correct while adjusting R2. Reasonable tracking

can be achieved by trial and error.

Lastly, the directivity is checked with the slug in the reverse position. The

accuracy and linearity depend on how long you spend adjusting L1 and R2. The

performance was at least as good as my other slugs. Replace the trim pot with

a carbon resistor of the same value. Start with a standard value resistor of

slightly lower value than required and using a small triangular file, file a

groove in the carbon while watching the resistance on a digital meter.

Re-assemble the slug and check its performance again. Even if you can't get a

suitable reverse reading, your initial equipment or antenna readings can be

documented so the slug can be used as a future reflected power indicator. Change

the Model # plate to indicate the correct frequency band and you are done.

Many inoperative slugs can be repaired rather easily. Dropped slugs usually

have a broken L1 coil. Some have bad solder joints. Don't be afraid to open

a defective slug, it is broken anyway.

Note (4/2004):

The mechanical construction of new slugs is different - so the above disassembly

procedure may be different.

Note (8/2006):

Many slugs use the 1N21 glass axial leaded diode. The 1N5819 schottky diode works

very well as a replacement.
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Appended:

A Bird 25A 25 Watt 25-60 MHz slug was re-calibrated to 50 Watts F.S. by finding the new value for R2 by first replacing it with a pot. On 10m and 6m, 20 Watts indicated 20W and 50 Watts was ~49W indicated.

A Bird 100E 100 Watt 400-1000 MHz slug was re-calibrated to 1296 MHz 250W F.S. with a new value for R2. Accuracy in the 210-250W range was of interest, so overall power linearity was ignored. 
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Exacto-Etch PC boards

                                       by WA3JUF 1985

   Article was published in Ham Radio Magazine January 1990.

Exacto-etch is where an Exacto knife is used either to cut away the copper or cut the resist for Ferric Chloride etching. This method only works for artwork that is rectangular (as opposed to circular shaped traces).

Safety notes:

Always use safety glasses!

Always break off a small part of the exacto blade tip before using it. It will always break off anyway, and you don't want to find it later with your hand.

Clamp your board to the work table and never cut towards your flesh.

Use rubber gloves and a face shield when etching boards.

Non-etch method 1:

Use double-side PC board material, so ground vias can be incorporated.

Clean the copper with steel wool or 3M Scotch-Brite.

Draw the artwork on the copper.

Using a steel ruler to guide the Exacto blade, cut along the artwork lines.

With a small soldering tip, solder tin the copper to be removed.

Use the heat from the iron and the knife tip to peel up the copper.

Use fine sandpaper and steel wool to remove all the rough edges. This is why you break off the knife tip.

Non-etch method 2:

Same as #1, only you use a cutting tool that the aluminum siding guys use to scribe/cut aluminum and vinyl. The hand-tool scribes a v-groove in the copper. The harder you press the tool, the wider the gap. This is actually an easier (and safer) method than with the Exacto blade.

Ferric Chloride etch method:

Before I setup a light table to do photo-etching, I used a method where you put a resist layer on the pc board and cut along paper artwork with the Exact blade.

Clean the copper as above.

Cover the board both sides with resist - 4 inch wide clear scotch tape (shipping tape).

Print your 1:1 artwork on an Inkjet printer.

Attach the artwork firmly to the pc board.

Cut the artwork with the Exacto blade, going thru the tape resist as well.

Remove the artwork. Remove the resist tape where etching is to be done.

Clean with alcohol.

Etch the board.

Etching boards:

The processing time of etching boards can be decreased if you:

1. Heat up the etchant – use a crock pot on Low or a heat lamp over a plastic tray. The idea to use a crock pot came from Phil, WA3NUF. Don`t re-use the crock pot to cook food !

2. Agitate the etchant – a small motor with an offset rubber bumper slid over the motor shaft can be used to `shimmy` the etching container.

Speeding up the process will minimize the over-etching due to the etchant migrating under the tape.

Making pc boards for ICs:

You can use expensive proto boards made to accept IC sockets -

Or - use the `groove` method…

I used the aluminum cutting tool to cut grooves in the pc board, spaced for the IC socket pins being used. One cut in the other axis isolates the two halves of the socket. I used wire wrap sockets and bend the socket leads so I could solder them to the homemade pc board. Then small magnet wire was used for the inter-connections. Use the magnet wire that the enamel melts off easily when the soldering iron and solder are applied.

My largest proto-board had a dozen sockets for ICs and LED displays and used the `groove` method.

​​​​​​​​​​​​​​​​​​​​________________________________________________________________________

                COM port or USB to COM port interface
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              COM Port Loop-back adapter cable

    Connects to a Keyspan USB to 4-way Com port adapter
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                                               BCD Monitor
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