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"Neither a borrower nor a lender be,
Do not forget: Stay out of debt;
Think twice, and take this good advice from me,
Guard that old solvency.
There's just one other thing you ought to do,
To thine own self be true."

−−− Shakespeare's Hamlet as performed by the castaways on Gilligan's Island.

Funny, isn't it?  Seven people trapped on a deserted island have more economic
sense than the entire Obama administration...
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GBPPR JAMCAT

Overview

This is a simple add−on jammer adapter for any amateur or two−way radio transceiver with an
external microphone (PTT) and earphone/speaker connection.  The jammer will key (transmit) the
radio on upon the detection of any "activity" on the particular frequency the receiver is tuned to.

This is the perfect type of jamming system to interfere with those pesky security guards, restaurant
drive−throughs, corrupt police, or even LoJack and cellular/pager−type "quick bursting" radio
transmission systems.

The construction of the circuit is quite simple.  Two LM358 dual op−amps are used to amplify and
clip any audio signal coming from the jamming transceiver's earphone or speaker output.  This
audio signal is what is used to trigger the transmitter portion of the transceiver.

The circuit assumes that any "noise" coming from the earphone or speaker output is the transceiver
receiving a valid transmission, so be sure your radio's squelch setting is tight or none of this will
work properly and you'll just be stuck jamming random signals!

The op−amps are configured to amplify and rectify any incoming audio signal.  This amplification
and diode hard−limiting eventually turns the incoming audio signal into a square wave.

This square wave is further rectified to generate a positive pulse which is used to trigger a 555 timer
in a monostable configuration with an adjustable delay time.  The output of the 555 timer toggles a
relay which controls the PTT switch on the jamming transceiver causing it to transmit.

The 1 megaohm Delay Time potentiometer can be adjusted to increase/decrease the length of the
555 timer's "jamming" time.  Note that too low of a jamming delay time can result in "relay chatter,"
so set the delay time for a few seconds or longer.

The internal noise generator, which is optional, is just a standard 1N5235 6.8 volt Zener diode with
a small reverse current and a 2N3904 transistor buffer.  The National LM386 audio amplifier acts as
a natural band−pass filter and small−signal amplifier.  The noise jamming signal is then mixed with
the PTT control line / microphone input to modulate the transmitter's RF output with a little bit of
random noise.  This will help in masking the jamming transmission, making it look like just random
"noise" to an outside observer.  With the noise generator disabled, the jamming signal will be an
unmodulated RF carrier.

The only real "bug" in the circuit is the PTT control.  Some transceivers like to be keyed with a
PTT−to−ground circuit, while some require a little bit of resistance to ground.  You may have to
experiment with the 1 kohm resistor value, or check the radio's manual for the proper PTT control
circuit.

It's also possible to replace the PTT control relay with a single transistor (2N3904, etc.), but the
hardware relay will allow for more external control options when adapting to other gear.
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Operation

Tune your transceiver to the desired frequency to jam.  Remember, you want to jam the receiver of the target, so
take this into account when a repeater system is being used.  Optionally, connect the transceiver to an external
high−power RF power amplifier (or antenna system) to increase the effectiveness of the jamming.

1. 

Connect the transceiver's earphone/speaker output jack to the GBPPR JAMCAT's Audio Input.  This will usually
be via a 1/8" mono jack.  Use as low a volume as possible.  Also watch out for "speaker pops" when your radio
unkeys.  Test ahead of time, if you can.

2. 

Connect the transceiver's microphone/PTT jack to the GBPPR JAMCAT's PTT Control input.  This will usually
be via a 3/32" mono jack.

3. 

Adjust the squelch on the transceiver to the desired setting.  "Tight" squelches are best, that is, squelches which
require a strong received signal before they "open."  This helps in eliminating the receiving of random RF
interference or noise, and prevents any unnecessary jamming transmissions which could potentially reveal your
jamming location.

4. 

Select either the internal noise modulation or use an external line−level modulation source, such as tones,
speech, music, etc.

5. 

Pictures & Construction Notes

GBPPR JAMCAT Audio Amplifier and Limiter circuit board.

Two LM358 op−amps are used to amplify and limit the input audio signal.

The blue, rounded capacitors are non−polarized 1 µF.

A 1 watt, 10 ohm resistor on the Audio Input acts as a load for the transceiver's speaker output.
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GBPPR JAMCAT Audio Amplifier and Limiter circuit board, alternate overview.

A 78M08 +8 VDC voltage regulator is along the bottom.
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GBPPR JAMCAT Timer and Relay circuit board.

The DPDT relay is the white rectangle device.

The LM386−based noise generator circuit is along the top of the circuit board.  The 1N5235 Zener is
the orange/black device.

The blue thing with the screw top is the 500 ohm Noise Amplitude potentiometer.

DIP headers where used for experimenting with different PTT control options and are not necessary
in the final circuit.
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Completed circuit, internal overview.

Mounting the circuit board in an old printer switch case.

+12 VDC power input is via the banana jacks on the upper−left.  A power−indicating red LED and
the green TX Enable LED are above it.

The Audio Input and PTT Control inputs are along the upper−right.
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Front−panel overview of the GBPPR JAMCAT.

The green TX Enable and red Power LEDs are panel−mounted on the top−right.

The banana jacks below the LEDs are for the +12 VDC power input.  There is no power switch for
this device and the current draw is around 80 mA when activated.

The internal/external Modulation Select switch is to the left of the LEDs.  This selects between the
internal noise generator or the option of using an external modulation source via the panel−mounted
RCA phono jack.

The 1 megaohm transmit Delay Time potentiometer is in the center.

The 1/8" mono jack for the low−impedance Audio Input is on the lower−left.

The 3/32" mono jack for the PTT Control is on the upper−left.
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Internal overview.
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Alternate internal overview.

The 1000 pF capacitor is directly connected to the Audio Input jack.

Keep the lines going to the Delay Time potentiometer as short as possible.
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Example jammer setup using the PTT/microphone and earphone/speaker output jacks on a
Standard C158A 2−meter amateur radio transceiver.

The Standard C158A's earphone/speaker output is connected to the JAMCAT's Audio Input jack
(1/8").

The Standard C158A's PTT/microphone input is connected to the JAMCAT's PTT Control jack
(3/32").

This example setup can only jam a single frequency, 146.52 MHz, in this case.

Any detected transmissions on that frequency will cause the C158A to transmit for approximately
three seconds, which is controlled via the Delay Time potentiometer.

By using a separate frequency−agile receiver and transmitter, you can "listen" on one frequency
and transmit on another!
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Oscilloscope view of the internal noise generator's output signal.

The oscilloscope's settings are 0.5 V/division (Y) and 10 mS/division (X).

Tune for a noise signal about 1 volt peak−to−peak.

The noise signal's amplitude is adjustable via the 500 ohm Noise Amplitude potentiometer.

The noise generator circuit may break into oscillation or output a very low noise signal.  If it does
this, adjust the Zener bias resistor (2 kohm) up or down a few hundred ohms while observing the
signal (disconnected from the LM386) on an oscilloscope for the maximum noise signal.  The
LM386 can also oscillate without a good ground and poor power supply bypassing.

Any Zener diode above or equal to 6.2 volts will work in the noise generator as these Zener diodes
have an "avalanche" region which generates a tremendous amount of noise when properly biased.
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Simple VHF RF Power Amplifier

Overview

This is a quick project to utiltize the final RF power amplifier section from an old Motorola MOCOM
70 radio as a stand−alone 50 watt RF power amplifier.

These MOCOM four channel (crystal) radios were heavily used in the late 1970s up through the
1990s and can often be found at ham radio swapfests for a few dollars − or even for free!

There were several models of the Motorola MOCOM 70 made, with most covering the 25−50 MHz
range (50/100 watts), the 136−174 MHz range (30/50/100 watts), and the 450−512 range
(25/50/100 watts).

The most common of these radios were tuned for the 150−162 MHz range and so is the model we'll
be using in this amplifier project.

Just the stock rear amplifier section (and low−pass filter) from the MOCOM 70 will be needed.  The
MOCOM amplifier module just needs a +13.8 VDC @ 10 amp power source and around 500 mW of
RF input power to reach around 50 watts RF output.  When properly tuned for a narrow frequency
range, the amplifier can reach 70 watts peak RF output.

The MOCOM 70 amplifier section shown here had the Motorola part number TLD1622A stamped
on the heatsink and the low−pass filter is Motorola part number TFD6122A.

With an approximate RF input power from 250−500 mW, the amplifier used for this project output
the following RF power:

Frequency (MHz) RF Output Power (Watts)

140                 15   (+42 dBm)
150                 50   (+47 dBm)
160                 40   (+46 dBm)
170                 31   (+45 dBm)            
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Pictures & Construction Notes

Stock VHF RF power amplifier module from an old Motorola MOCOM 70 radio.

This amplifier module only requires a few wire connections.

There are only three +13.8 VDC power lines, one each for the high−current final RF transistors and
another for the lower−current driver stages.

There is also a single ground wire which should be soldered directly to an emitter tab on one of the
final RF transistors.

The RF input of approximately 500 mW enters via the coaxial cable on the lower−right of the circuit
board.

The RF output from the amplifier passes through the cylindrical directional coupler (for SWR
protection) and onto an external low−pass filter.
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Closeup view of the two final RF output transistors.

There are two variable capacitors which can be used to peak the amplifier response over a narrow
frequency range.

Each of the two final RF output transistors has its own +13.8 VDC power line which passes through
a series 0.01 ohm / 3 watt resistor for voltage equalization.

The ground wire is soldered directly to the emitter on one of the RF transistors.
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Cut the rear bracket off the Motorola MOCOM 70 radio using a cut−off wheel.

Grind the edges to get them as smooth as possible.

Heat the bracket using a blow torch to remove the stock feed−through capacitors and other
soldered−on bits.

Clean the whole thing up and add your own feed−through capacitors and standoffs.

Here we can see the two series 0.01 ohm equalization resistors for the final RF output transistors
and their own high−current 1000 pF feed−through capacitors.

The small feed−through capacitor is for the other +13.8 VDC power line.

The large box is the stock low−pass filter.

TNC connectors were added for the RF input/output to the amplifier from the TX/RX relay circuit.
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Internal wiring overview of the completed amplifier module.

The low−pass filter connections are labeled IN and OUT.
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The RF output is passing through the low−pass filter, then onto a TNC connector on the left side.

The yellow wire is the lower−current +13.8 VDC power line.

The two striped wires are for the high−current +13.8 VDC used by the final RF output transistors.

Each of the +13.8 VDC power lines has a ferrite bead slipped over the wire.

The large−gauge brownish wire is the ground.
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Overview of the RF−switched TX/RX relay circuit.

The relay circuit's RF input is via the BNC connector.  The RF output is via the SMA connector.

A capacitive tap is taken via a series 1 pF capacitor / 100 ohm resistor on the RF input line.

Two MBD301 hot−carrier diodes rectify the RF input signal and generate a DC voltage which is then
applied to the base of the TIP141 Darlington transistor.  The TIP141 controls the coil in the DPDT
RF relay.

Those DPDT RF relays can be salvaged from RF amplifier in certain older Motorola two−way
radios.
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Bottom view of the RF−switched TX/RX relay circuit.

Try to keep any traces carrying RF as short as possible.

Surface−mount components should be used in the RF detect circuit.
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Finished amplifier block with the TX/RX relay mounted.

The RF input to the amplifier is via the TNC connector on the lower−left, the RF output is via the
TNC connector on the lower−right.

The main RF input is via the BNC connector and the RF output via the SMA connector.  These will
go to front panel−mounted RF connectors.
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Amplifier case internal overview.

The amplifier's case will be an old ammo box.

The RF input (BNC) and RF output (N with a SMA adapter) connectors are along the left−side.

The +13.8 VDC power input is via the banana jacks.  Single−point connections and 14 gauge (or
larger) wire should be used for the amplifier's DC power wiring.  The amplifier can draw up to
around 10 amps.

The 4,700 µF / 50V capacitor mounted on the right−side helps to smooth out the power supply.
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Finished amplifier internal overview.

It's a little cramped, but it works.

Add a smear of heatsink thermal compund along the amplifier's edge to make better thermal contact
with the ammo box case.

A SMA jumper connects the RF output from the amplifier to the panel−mounted N connector.
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Finished amplifier front−panel overview.

The BNC connector is for the RF input and the N connector is for the RF output.  Dustcaps are on
both the connectors.

The banana jacks are for the +13.8 VDC @ 10 amp power input.

The power switch has an integrated 15 amp circuit breaker.

The red LED is for DC power indication.
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Bonus

Look out for a false−flag chemical weapons attack to be blamed on Syria...
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End of Issue #106

Any Questions?

Editorial and Rants

For just 50 cents a day, you too could help feed this starving African child.

Won't you please help?

LOL!  Change!
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All Aboard the Boeing 787 Diversityliner!

Expect more of this type of thing as Obama turns the U.S. into a nation of takers instead of a nation
of makers...

Once−thriving U.S. engineering companies are being taken over by snooty "MBA types" who
outsource their contracting and labor − and engage in failed social experiments − all in order to save
a few shekels.  Change!
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