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SPECIFICATIONS

	Band Coverage:
	2 meter amateur band, 144-148 MHz

	
	

	Drive Power Required:
	40 Watts typical

	
	

	Tube Required:
	(1) Eimac 8877 (3CX1500A7) or equivalent

	
	

	Maximum Power Output:
	1500+ Watts – all modes. Please observe FCC 1500 Watt power limits.

	
	

	Duty Cycle:
	100% all modes at 1500 Watts output- CW, SSB, RTTY, FM, SSTV, FSK441, JT44 

	
	

	Harmonic Suppression:
	2nd at least -50 db, 3rd – 10th at least -55 db. Amplifier requires an external low-pass filter to meet FCC requirements for spectral purity.

	
	

	Keying:
	12 VDC keying line @ 100 mA at terminal block. Amplifier is switched to transmit by grounding keying line to amplifier chassis using a relay or transceiver connected to the terminal block.

	
	

	Input Connection:
	50 ohm impedance, type “N” connector at lower rear of cabinet next to blower.

	
	

	Output Connection:
	50 ohm impedance, type “N” connector at upper rear of cabinet.

	
	

	Power Requirement:
	240 VAC @ 20 A, 60 Hz 


Safety First!

WARNING! The power supply of this amplifier generates 4 KV at over 1 ampere! If you accidentally contact energized components, the risk of extreme injury or death is very high. RF voltages and currents at the output of this amplifier are extremely hazardous and can cause severe burns. Please insure before operation that the cabling and antenna system are in good condition and designed to operate at this power level. Also ensure that humans or pets cannot inadvertently come in contact with energized cables or antenna components.
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TUBE INSTALLATION

Carefully unpack the tube, amplifier RF deck, and power supply. Inspect the cabinets carefully for any signs of damage during shipment. If there is obvious damage to the shipping containers, please thoroughly inspect the components for damage and contact Antennaworks and the shipping agent if signs of damage are found.

Be very careful when handling the 8877 tube. The tube is relatively heavy, and is easily damaged if it is dropped.

1. Remove the top cover from the amplifier’s RF deck using a phillips screwdriver. Remove any packing material from inside the RF deck.

2. Locate the teflon tube chimney, it is a white plastic cylinder roughly 1 ½” tall. Place the chimney, with the flange side down, surrounding the tube socket inside the RF deck.

3. Place the tube, with the connecting pins down, into the tube socket. Note that one of the tube pins are larger in diameter than the rest; this pin fits into the larger hole in the tube socket. A gentle rotation back and forth of the tube may be required to align the tube pins with the holes in the socket. Gently press the tube into place in the socket until it stops. Do not use excessive force to install the tube, if strong resistance is felt, inspect the base of the tube and socket to determine the cause of the interference.

4. Rotate the teflon chimney so the small recesses in the chimney flange fit over the screw heads on the tube mounting deck. The flange must fit flush on the mounting deck, such that it is difficult (or impossible) to slide a slip of paper between the flange and the mounting deck. If there is clearance between the flange and the deck after the chimney has been rotated to align with the recesses, or if your chimney does not have recesses, please mark the location of the screws on the chimney. Remove the chimney and carefully notch the chimney so it fits over the screws and flush with the tube mounting deck surface. It is necessary to eliminate any air leakage between the chimney flange and the mounting deck.
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5. Locate the anode clamp assembly. The clamp is a thick brass plate, with two brass straps mounted on each side. These straps connect to the resonator clamp through 2 doorknob capacitors mounted on the edge of the resonator clamp. The front and back of the anode clamp has two vertical copper plates, the larger plate indicates the front of the anode clamp. At the rear of the anode clamp, there is a slot that runs from the large center hole to the back of the clamp. Loosen the screw, allowing this slot to spread apart.

6. Facing the rear of the amplifier, hold the anode clamp with the large rear copper plate (load capacitor plate) away from you, with the brass straps facing up. Gently slide the large hole in the center of the anode clamp over the anode fins of the tube. It may be necessary to hold the resonator straps that hook to the pipes out of the way to install the clamp. If the clamp does not easily slide down the anode fins of the tube, it may be necessary to use a screwdriver to spread the slot apart to allow the clamp to slide down the tube. Slide the clamp down until it rests firmly on the teflon chimney.

7. Align the clamp by carefully rotating it until both the load and tune capacitor plates (the tune plate is the larger copper plate at the front of the clamp) are parallel with the matching plates in the cabinet. Do not use excessive force in rotating the clamp or you might bend the tube pins or damage the grid contact fingers in the tube base.
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8. Tighten the screw near the slot to tighten the clamp onto the tube. Do not overtighten this screw and damage the tube anode fins.

9. Attach the resonator clamps to the top of the resonator pipes by sliding the clamps over the pipes. The top of the clamp should be flush with the top of the resonator pipe. If the clamps do not slide down the pipe easily, it may be necessary to spread the clamp slightly with a screwdriver. Tighten the screw that holds the clamp to the pipe such that the clamp will not slide on the pipe.
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10. Mount the anode HV choke (the small red coil of wire) between the left anode strap and the doorknob capacitor on the rear of the cabinet. The choke mounts horizontally, the leads are pre-bent to attach only one way.
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11. Install the RF deck ventilated lid.

WIRING AND CONNECTIONS

The connections between the power supply and the amplifier RF deck are made at the nylon terminal block located at the left-rear of the RF deck.

Locate the wiring bundle that exits from the conduit fitting at the rear of the power supply. Cut a section of ½” flexible PVC conduit approximately 1 foot shorter than the bundle length (the exact length of conduit may be determined by trial fitting the conduit and bundle to the conduit fitting on the blower mounted on the RF deck. The bundle will pass completely through the blower’s junction box and up to the terminal strip. Route the wiring bundle through the conduit, then through the junction box. Slide the conduit over the fittings at the power supply and blower. Clamp the conduit in place.

Again, the power supply and RF deck should be mounted in a 19” rack or other enclosure to prevent accidental contact with the power supply wiring and circuitry on the RF deck. Please route the conduit containing the wire bundle so it is not apt to be damaged or contacted, and such that there is no strain on the conduit and wire bundle. Also, insure that there is plenty of air circulation around the vent openings in the power supply, the air inlet of the blower, and the top of the RF deck where the cooling air exits. Obstruction of the cooling air supply can cause rapid component failure and overheating and damage to the 8877 tube.
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The terminal strip with 8 positions is located at the left rear of the RF deck (looking at the amp from the front). Positions 1 through 8 progress from top to bottom, starting with position 1 at top of the terminal strip. 

The power supply bundle includes a purple wire. This wire grounds the RF deck chassis to the chassis of the power supply. Hook this purple wire to position one on the terminal block (the top position). Please also connect a heavy copper braid ground strap between a bolt on the chassis of the RF deck and a bolt on the chassis of the power supply. This ground strap will serve as an independent ground return path should the purple wire become disconnected or damaged. 

IMPORTANT: Never operate this amplifier without this independent ground strap. Without an independent ground, if the purple wire should become disconnected and if the amplifier suffered an HV fault to ground, it is possible for the RF deck to float to 4 KV with disastrous consequences.

Positions 2 and 3 (also purple wires) are connections for the keying circuit. Position 2 is a connection to chassis ground, and position 3 connects to the keying relay (this line is at 12 VDC when the amplifier is not keyed). To key the amplifier, a foot switch, keying relay, or your transceiver keying jack is used to short these two pins together. If you connect your transceiver to these pins for keying, insure that pin 2 is connected to the braid or ground side of your transceiver’s keying line, and that your transceiver can sink 12 VDC at 100 mA in it’s keying circuit.

Connect the orange wire from the power supply to position 4 (also an orange wire), and the brown wire to position 5 (also a brown wire). These positions are wired directly to the High Voltage switch on the front panel of the amp. These wires carry 120 VAC used to energize the HV relay in the power supply when the user turns on the High Voltage switch. Please do not touch these connections if the power supply is connected to the main power line, 120 VAC can cause dangerous shock.

Connect the red power supply wire to position 6 (also a red wire). This connection carries 120 VAC to the Filament and Blower switch on the front panel to power the fan and filament transformer.

Connect the green power supply wire to position 7 (also a green wire). This connection is the 120 volt return (neutral) connection for the blower and filament transformer. As this is a ground connection, please insure that a good connection is made at the terminal block.

Connect the black power supply wire to position 8 (also a black wire). This connection is the B- return to the power supply and runs at tube bias potential (12 VDC). Again, as this is the return for the HV circuit, please take extra care in insuring a good connection here.

Strip 1 inch of insulation from the end of the large diameter white wire from the supply. Solder on the red Millen HV connector, and screw the connector to the HV feedthrough on the rear of the RF deck. This wire carries the 4000 VDC HV to the tube. Please be very careful with this connection; make certain no bare wire is showing and that there are no nicks or cuts in the HV insulation. Also, space this wire away from metal objects so nothing will chafe or damage the insulation during use. WARNING: This white wire carries 4000 VDC at over one ampere! If you accidentally contact this wire while the amplifier is in operation, you will receive a severe shock that could result in severe injury or death.

Connect the large black power supply cable to a plug that matches your 240 VAC 20 A (or greater) main power circuit. Follow the instructions included with the plug for a proper connection. The black and white wires connect to the 240 VAC pins, and the green wire connects to service ground (neutral). If you do not have a 240 VAC 20 A (or greater) service, please contact an electrician for installation. If you have any questions about installing the plug, please contact an electrician or Antennaworks.

This amplifier will not operate using a normal household 120 VAC circuit, please do not attempt to connect the power supply to anything other than a high current 240 VAC circuit.

At this point, all wiring connections have been completed on the amplifier and power supply. Please review these instructions again and double-check all connections before proceeding.

RF AND ANTENNA CONNECTIONS

This amplifier uses type “N” connectors, and is designed for 50 ohms impedance, for both drive input and output to the antenna. Connect a high quality 50 ohm coaxial cable between the antenna connector on the transceiver and the input jack on the lower rear of the RF deck (next to the blower). Connect the output port to the antenna or dummy load using a high quality 50 ohm coax, such as RG-8, Belden 9913, or hardline. The output coax must be designed for operation at 1.5 KW power levels on 2M, as must the antenna and dummy load. Do not attempt to use RG-58 or RG-8X type cables which are not designed for these power levels on the 2M band (they are also very lossy). These cables will quickly become hot and possibly melt and short, damaging your amplifier. Furthermore, your antenna or dummy load must be adjusted to provide an SWR lower than 2:1. Do not attempt to operate the amplifier into high SWR loads.

This amplifier is designed for external TX/RX switching. The keying connection to the amplifier triggers a relay that provides operating bias under transmit conditions, and cuts the tube off during receive. The type “N” input port is always connected to the tube cathode, and the output is always connected to the tuned output circuit. A bypass for receive operation is not provided by the amplifier, as many installations prefer remote coax relays to provide for remote preamps, etc. If you do not have an existing TX/RX bypass system, a simple description is provided in the next section.

USE OF COAX RELAYS FOR TX/RX SWITCHING

The amplifier’s keying relay has three unused contact sets that may be used to key external relays or other accessories. One of these contact sets has been pre-configured to provide 26 VDC for external accessories when keyed for transmit. Two red pigtail leads are zip-tied to the front panel mounting post directly behind the AUX panel switch. For example, you can use this connection to energize 26 VDC coax relays (or two 12 VDC relays in series) for TX/RX switching. The AUX switch is not connected, you may use it for any external switching purpose that you desire.

12 VDC is also available on the control board, and may be routed through the relay contacts. This wiring may be constructed by inspecting the circuit traces on the control board, or call Antennaworks for more information. For further information about TX/RX switching and external coax relays, please call Antennaworks.

A simple RX/TX switching circuit may be quickly constructed using two 26 VDC coax relays. For simplicity choose two relays using type “N” interconnects, and use two “N” male-to-male fittings to allow fitting the relays directly on the input/output connectors on the back of the amplifier. The input relay can be very inexpensive, this relay need only handle the 30-50 W of power produced by the transmitter. However, the output relay must be selected to handle the full output power of the amplifier, 1500 Watts. This output relay must also provide sufficient isolation to limit the amount of power “leaking” through the receive contact set to prevent excessive feedback of power under full power operating conditions.

Connect the two relays to the input and output connections of the amplifier, such that power will flow through the amplifier when the relays are energized. Use a coax jumper between the relays to complete the receive connection. Wire the two relays in parallel, using the 26VDC pigtail located behind the panel (or you can wire two 12 VDC relays in series). Test the circuit for proper operation. Please contact Antennaworks if you need more information about interconnecting coax relays.

DRIVING THE AMPLIFIER

The amplifier requires approximately 45 Watts of drive power to achieve full output of 1500 Watts. The output power of the amplifier is completely controlled by the drive level fed into it. A drive level of 5 Watts will result in approximately 150 W output. As the drive level is increased, power levels anywhere between 150 W and 1500 W may be selected. It is advisable to re-peak the amplifier tune and load controls for each different power level. Drive levels over 45 Watts may be used, however, do not exceed the FCC limit of 1500 Watts output power (there are no built-in safeguards or alerts when the 1500 W limit is achieved). The amplifier is designed for conservative 1500 Watt operation to support extended operations at these power levels using high duty cycle modes (such as FSK441 and JT44).

For testing purposes (into a dummy load), the drive levels may be increased to 60 W. However, grid current must remain below 80 mA and the plate dissipation of the tube must be kept below 1500 W. Please do not increase drive over 75 W. Depending on the amplifier and tuning state, these higher drive levels may achieve output power levels beyond 2000 W without exceeding tube ratings.

AMPLIFIER OPERATION

Once you have double-checked all connections, and the integrity of the dummy load, plug the power supply into the 240 VAC outlet.

1. Set your transceiver for minimum drive.

2. Switch on the Filament and Blower switch, and allow the tube to warm up for at least 3 minutes (180 seconds). Never apply drive or HV to the amplifier prior to the 180 second warm up cycle, or you may damage the tube. During this time, verify that the blower is running and that there is a good stream of air exiting the RF deck from the blower.

3. At the completion of the warm up cycle, switch on the HV switch. The HV relay inside the power supply should energize (with an audible “thunk”). The voltmeter on the power supply should rise to 4 KV within a few seconds (3750VDC – 4100 VDC). Both the plate and grid current meters should read zero. If not, stop and investigate the problem. If any sounds or foul smells are encountered (beyond the relay cycle), also stop and investigate. Set the Standby switch to off.

4. Key the transmitter (and amplifier). Quickly adjust the Input Tune knob for a minimum SWR indicated on your transmitter (or SWR meter between the transmitter and amplifier). The SWR should read below 1.5:1. If it is higher, please stop and investigate.

5. Quickly peak the output power of the amplifier using the Plate Tune knob. At low drive levels, the grid current should indicate near zero or slightly negative. The plate current will likely be less that 0.5 A. If either of these meters read half to full-scale or behave erratically, stop and investigate.

6. Loosen the plate load setscrew on the aluminum boss at the rear of the amplifier above the blower. Adjust the load control by gently sliding the setscrew forward and back to peak the output power. Tighten the setscrew. This control is touchy, exercise care in its adjustment. Repeak the plate and input tune controls for maximum output (the input tune adjustment should result in minimum SWR at the transmitter).

7. Gradually increase drive power, repeaking the controls at each increase, until the maximum power level desired is achieved. Always tune for maximum power output at minimum grid current.

1500 Watts output power will be achieved with approximately 45 W of drive, a grid current of 20-30 mA, and a plate current of 0.7 A. The maximum grid current is 80 mA, and the maximum drive level is approximately 75 W. However, the plate dissipation of the 8877 is 1500 W, please never exceed this level even if it occurs at grid current or drive levels below the maximum stated. Approaching any of these limits will result in an output power significantly beyond 1500 W. As such, the FCC power limit governs the operation of the amplifier under normal conditions.

Repeat the above process into the appropriate antenna for on air operation.

WARNING: The FCC limits output power to 1500 W (carrier or PEP, depending on mode). It is possible to exceed this limit with this amplifier and the amplifier will not automatically limit power to this level. As such, it is the operator’s responsibility to ensure that all transmissions remain legal.

The FCC also specifies that transmitted harmonics must be suppressed below 60 db on the 2M band. The operator is also responsible in insuring that transmitted harmonics are below this level. This amplifier may not meet these requirements, depending on operating conditions. It is therefore recommended that a high quality low pass filter always be used when the amplifier is operated.

APPENDIX 1 – RETUNING THE RESONANCE POINT

The amplifier is tuned to cover the 144-148 MHz section of the 2M amateur band. The amplifier is factory tuned for best efficiency at the lower end of the 144 MHz section, as most users will primarily operate there. Should you desire to operate at the upper end of the 2M band, you may find that the amplifier requires retuning to develop peak efficiency or to provide sufficient range in the tune and/or load capacitors to handle operating mismatches in the antenna circuit. The tuning process is straightforward.

1. Unplug the amplifier power supply from the 240 VAC supply. Allow the amplifier to discharge for at least 5 minutes. Manually discharge the HV circuit in case any residual voltage may be present.

2. Disconnect the RF deck from the power supply, keying connections, and coax cables. Move the RF deck to a convenient working location.

3. Attach an antenna analyzer (such as the MFJ-259B) to the output coax port of the amplifier. Set the analyzer up for the 2M band.

4. Remove the screen top of the amplifier. Connect a 2650 ohm resistor between the anode clamp and ground. A good point is between the screw that connects the plate choke to the anode clamp and one of the tube deck screws. The value of the resistor is not overly critical (2500 – 2800 ohms).

5. Back the plate tune capacitor off to the minimum setting (the tune plates to maximum separation). Reinstall the cover on the amplifier. If you do not attach the top cover, your tuning will be incorrect as the top cover changes the tuning point by over 1 MHz due to the stray capacitance of the top cover. 

6. Sweep the antenna analyzer to find the frequency that nulls the plate output SWR. It is not necessary to have an SWR of 1:1, just record the frequency of minimum SWR (the actual SWR value will depend on the setting of the plate load capacitor and the value of the resistor above).

Select the highest frequency of operation desired. If you are retuning to best cover the 146-148 MHz section of the band, this would be 148 MHz. Calculate the frequency difference between the measured value, above, and the desired value, in MHz. For example, say that you measured a minimum SWR at a frequency of 144.9 MHz, and you are retuning to cover the 146-148 MHz section of the band. Now, subtract the current frequency of minimum SWR (144.9 MHz) from the desired maximum frequency (148 MHz):

148.0 MHz – 144.9 MHz = 3.1 MHz

You must now “shorten” the resonator pipes to shift the plate resonance point from 144.9 MHz to 148 MHz. Every 1/8” subtracted from (added to) the length of the pipes increases (decreases) the plate resonance frequency by approximately 1 MHz. For this example, the pipes must be shortened by:

3.1 MHz X (0.125 in/MHz) = 0.387 in = 3/8 in

If you are decreasing the frequency in the same example, your frequency difference would be negative, and this length would be negative, indicating that you should lengthen the pipes by this amount.

Now, remove the top cover and note the reference length of the resonator pipes from the strap connecting to the doorknob capacitors and the aluminum mounting blocks at the bottom. Subtract the above, calculated value to this reference length to get the final length of the pipes after they are slid in the lower mounts. Loosen the lower mounting clamps, and gently (but firmly) slide the pipes to the new length value (decreasing the distance between the two aluminum clamps at the top and bottom of the pipe). Make certain each pipe is the same length when you have finished. If you need to lower the frequency, you would increase the distance between the aluminum clamps in a similar manner to make the pipes effectively longer.

Reassemble the components, and reinstall the top cover. Resweep, using the antenna analyzer, to find the new frequency of the SWR null. Reset the plate load setting to obtain the lowest SWR possible in the null. You will likely need to fine tune the lengths of the pipes by repeating the above process, until the SWR null value is at the maximum frequency of operation.

7. Set the analyzer to the desired operating frequency, then adjust the plate tune and load controls to obtain a minimum SWR at the desired frequency of operation.

8. Remove the top cover, and remove the resistor installed in step 4. Please do not forget to remove this resistor, or you will be reminded of your mistake by a nasty HV arc when you turn the amplifier HV switch on.

9. Reinstall the top cover, and hook the RF deck back up to the power supply and coax cables.

10. Tune the amp, following the process on page 12.

APPENDIX 1 – CIRCUIT VALUES AND COMPUTATIONS

The Antennaworks 2M amplifier design is based on modifications of the legendary W6PO 2M amplifier design, presented in 1971. This is a simple, but very robust and efficient design that has withstood the test of time.

The Antennaworks amplifier differs somewhat from the base W6PO 2M amp design. To highlight some of the differences, this section of the manual provides an overview of the basic design of the amplifier. 

The KD9JQ Triode amplifier program Version 2.0 was used for the preliminary design calculations. The input to the program, along with the relevant output was:

DC Plate Volts = 3750 V

Peak Plate Swing = 3200 V

Min Plate Voltage = 550 V

Plate Current DC = 0.842 A

Design Plate RL = 2560 ohms

RL for Matching = 2614 ohms

Plate Dissipation = 1155 Watts

Cathode Bias = 13.6 V

Conduction Angle = 190 deg

Zin @ Cathode = 50.4 ohms

Pin Drive (PEP) = 45 W

Po @ Plate (PEP) = 2000 W

DC Power Input = 3155 W

Power Gain = 16.5 dB

Cath to Grid Cap = 38.5 pF

Plate to Grid Cap = 10.2 pF

T Match Input Values from Program

RS = 50 ohms

L2 = 0.23 uH

C1 = 11.0 pF

L1 = 0.27 uH

QL = 5

The parallel plate output circuit design is directly from the 144 MHz amplifier design notes from the 1999 ARRL Handbook (page 13.23). Here are the design calculations:

Calculate the operating plate load resistance –
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Now, calculate the circuit assuming the tube output capacitance plus the stray capacitance of the enclosure results in a capacitance of 24 ohms. Assume an operating tune capacitance of 2 pF, for a total plate output capacitance of 26 pF:

Approximate 
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Calculate the reactance of this value of capacitance, assuming a frequency of 144 MHz:
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The circuit Q may be approximated with the ratio of the plate load and the reactance:
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This design is based on using a capacitor in series to match the tube impedance to the 50 ohm coax impedance. The value of this capacitor cannot be calculated directly. However, it is straightforward to calculate the parallel equivalent of the load capacitor using the equation:
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The actual value of this parallel equivalent may be calculated from the following equation:
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Once the reactance of the parallel equivalent of the load capacitance is known, it is possible to directly calculate the inductance needed if this capacitor were in series:
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The reactance of the plate load capacitor (now in series) may now be converted to its capacitance value:
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We must now calculate the value of inductance necessary to form the parallel resonant circuit. We want this inductance to resonate with the value of the parallel capacitance at the design center frequency of 144 MHz. Recall that we had 26 pF of tune + stray capacitance (24 pF tube output + stray capacitance, plus 2 pF of tune capacitance). We now also have the parallel value of the load capacitance that is also in parallel with the tube and tune capacitance:
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This translates to a capacitive reactance of:
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Note that this capacitive reactance is between the plate output line and ground. 

The two parallel resonator pipes must exactly offset this value of 38.1 ohms of capacitive reactance to form a resonant parallel circuit at 144 MHz. There are two inductors in parallel used to offset this value, so each of the resonator legs (resonator pipes + doorknob blocking capacitors) must equal 2 * 38.1, or 76.2 ohms. However, we must allow for the four doorknob DC blocking capacitors in the circuit, which will offset some of this inductance.

The two 100 pF doorknob capacitors on each side of the anode clamp add up to 200 pF of capacitance in series with the resonator pipes:
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Each resonator pipe/doorknob combination needs to total 76.2 ohms. Therefore, each resonator pipes needs to be 76.2 + 5.5 = 81.7 ohms of inductive reactance. Each one of these inductor pipes then needs to be:
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Now, to summarize the values, recall that we used a tune capacitance value of 2 pF. We then calculated a series value for the load capacitor of 3 pF, and a value for each of the resonator pipes of 0.09 uH. The circuit design is complete.

It is necessary to use inductors with a high value of unloaded Q to minimize circuit losses Thus, 1 1/8” OD copper tubing was chosen to build the resonator pipes for the parallel circuit. The fact that there are two inductors in parallel serves to place the resistive loss component in parallel, lessening this effect.

The area of the tune capacitor plates may be calculated using the equation:


[image: image21.wmf]4

.

4

2248

.

0

)

5

(.

2

2248

.

0

=

=

=

K

Cd

A

t

 square inches, or plates 2 1/8” X 2 1/8” in size

The same equation yields the size of the plate load capacitor:
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square inches, or plates roughly 2.5” X 2.5” in size.

The lengths of the resonator pipes can be calculated using an equation from the ARRL Handbook:
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where 
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 is the desired inductive reactance of 82
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, and 
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 is the characteristic impedance of the resonator configuration (approximately 130 ohms for a 1 1/8” pipe centered within the square enclosures at the sides of the amplifier chassis). Solving this equation for 
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 results in a resonator length of 32 degrees, or 7.375” (7 3/8 in).

These sizes and values are very close to the values used inside the actual amplifier. This discussion completes the design summary for the 2M amplifier.

APPENDIX 2 – RF DECK SCHEMATIC


APPENDIX 2 – POWER SUPPLY SCHEMATIC



APPENDIX 2 – BIAS BOARD SCHEMATIC

APPENDIX 2 – MISC COMPONENTS SCHEMATIC
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Unplug power supply and allow a minimum of 5 minutes for capacitor discharge before working on the amplifier or if there is any chance of contact with energized components.


Never remove the cover of the amplifier or power supply when the unit is operating.


Never energize the unit until it is properly installed in a 19” rack or other protective enclosure. It is important that the enclosure prevent contact with HV cables between the power supply and amp, and to prevent accidentally dropping objects through the ventilated lid onto energized components.


Always ensure that the connection to the 240 V mains meets NEC code requirements, that all cabling is enclosed in non-conductive conduit, and that a separate, independent ground is installed from the mains connection, to the power supply, then to the RF deck.









































View of left rear side of amplifier showing terminal block for wiring connections. The block positions are numbered from 1 to 8, starting at the top of the terminal block.























Top view of amp RF deck showing tube anode clamp properly placed on the tube. The anode clamp should seat solidly on the top of the teflon chimney, holding it firmly on the tube platform.





Chimney should sit flush on tube platform. It should be difficult (or impossible) to slide a slip of paper under the bottom of the chimney and the platform (as shown above).





Top view of amp RF deck showing tube properly placed within chimney. Tube should seat solidly inside the tube socket, and chimney should rest on tube platform.











Top view of amp RF deck showing anode clamp over tube, slot is to the lower left. Resonator clamps are shown attached to the resonator pipes with the top of the clamp flush with the top of the resonator tube. The anode HV choke is shown attached to the doorknob capacitor at the lower right of the photo.





Top view of amp RF deck showing plate choke installed. Top cover is ready to be installed at this point. The teflon chimney is under the anode clamp, and is not visible in this view.
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