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Agenda

• What is a Linear?

• Life before a Linear?

• Pleasures/Pitfalls of owning a linear

• Set up --Life after purchasing an amp

• Break/Hands-on Display

• New, Used, Homebrew

• References

• Real World Experience

• Hands-On Display 

What is a Linear Amplifier?

• An accessory unit to most HF and VHF Ham 
Stations

• Increases output power into the antenna system

– Barefoot 100 watts to 500 or more watts (6dB +++)

• A great equalizer in the current world of 
plentiful big gun stations by increasing ERP.

• Cost is $300 up to $6,000

Life before a Linear

• Relying on the antenna system

– (A good thing -- to maximize your system)

• Relying on propagation

• Relying on the mode (CW vs SSB)

• Spending lots of time calling and calling and 
calling DX pile-ups.

• Shorter Rag Chew Q’s due to QSB 

Benefits of a Linear

• Transmit Gain

• 6 dB  100 W/400W = 6dB = 1 S unit

• 12 dB 100W/1500W = > 12 dB = 2 S units

• Get the other stations attention quicker

• Hang in there longer on Rag Chews

• More Ops hear you on the BVARC Rag 

Chew Net (Wed night at 7PM – 3910 KHz)

Pleasures of Amp Ownership

• Breaking a large pile up with one or two 

calls

• Unsolicited comments about your “good 

signal” or being told “you’re loud”.

• Being easily heard by locals and DX

• Your ego is boosted.

• Easily having QSO’s with DX
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Pitfalls of Amp Ownership

• Expensive to buy

• Everything else is more expensive with 

higher power out

• Requires annual maintenance

• Expensive to repair

• Extra item to Tune

• More to remember

• Easy to rely on the power, not the finesse

Pitfalls of Amp Ownership

• You can’t work’em, if you can’t hear um.

– Antennas and Receiver capabilities

• You can’t work’em, if they can’t hear you

– Antennas + power out = ERP

Typical Amp Specifications

• Power out – 600W, 1KW, 1500W, etc.

• Amplifier type – Grounded Grid, etc.

• Tube Type – 811, 572B, 3-500Z, 4CX1000

• Single, Dual, Tri, Quad tubes

• Supply voltage – 120 and or 240 VAC

• Bands 160/80 thru 15, 12/10 Meters

• Tuned Input Matching Networks 

Transistor Amps

• Ten Tec Hercules – Ameritron ALS-600 -- SPE

• No tune/Auto tune  -- broadband

• Operate from DC --- Mobile Amps

• Need Low SWR for full output

– High SWR prevention – high reactive voltages kill Q’s 

Basic Tube Amplifier 

Schematic

Grid

Grounded Grid Amplifier 

Schematic
RF

Out

Pi

Network

Plate Load
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Basic Station with an Amplifier 

Antenna 

Matching 

<1KW 

RIG

Power/SWR

Meter

1KW

ALC & Control lines

Coax – RG 58

220 V

Coax RG 8

Coax RG-8

Set up--Station Changes--More $

• Hire an Ogre to move it around

• Larger Coax from Amp forward

• 220 VAC into Shack – 15 Amp

• SWR Power Meter

– able to indicate maximum-peak power/SSB 

• Dummy Load to handle the max output

• Antenna Switches -- larger

• Baluns – larger

• Antenna wire -- larger

Typical Front Panel Typical Controls

• Power On/Off 

• Band Select

• Stand By / Operate

• Plate Control – resonate output network

• Load Control – adjusts for optimum                          

coupling from amp to antenna/load

• Meter(s) – HV, Plate I, Grid I, Power out

• ALC – Adjusts level of grid current that 

triggers ALC action 

Typical Front Panel ---BREAK---

Hands-on demo

Look at amps and 

info on display

Buy Raffle Tickets!
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Welcome Back

• New Amplifiers

• Used amplifiers

• Building your own

• Web and QST Resources

• Ross – W5HFF – talk about his 

experience

• Bill – WS5H – talk about his amps, etc.

New Amplifier Mfg’s

Tubes and Transistors

• Alpha

• Ameritron

• Command Technology

• Mirage

• Palstar

• SPE

• Tokyo Hy-Power

• Ten Tec

Used Amplifier Market

• Heathkit – SB-200, SB-220 and variations

• Yaesu – FL-2100B

• Ameritron – various models

• Sweep Tube Amplifiers

– Swan, Dentron, etc.

• E-ham.com -- classifieds

• QRZ Swap meet – QRZ.com

Amplifier Kits, Parts and 

References

• Communication Concepts (CCI) kits

• RF Parts – tubes/parts

• Fair Radio Sales -- parts

• Harbach Electronics – rebuild kits

• Care and Feeding of Power Grid Tubes by

– Eimac/Varian

• Radio Handbook – Bill Orr – W6SAI 

– any edition – over 20 is better -- more modern
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Would you buy an amp from this man? Web References

• RF Amplifier and GG Amplifier Basics

– http://wb0nni.dakotamade.com/index.html

• ALC Adjustment Procedure

– E-ham.com   Applegate – K0BG

• W8JI Web Page

– http://www.w8ji.com/Amplifiers.htm

• K0BG Web Page

– www.k0BG.com
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Web References

• Amplifier Care and Feeding

– www.k0bg.com – Applegate

• Dip the Plate or Peak the Power?

– www.e-ham.com 

• Is That Amp Really Worth it?

– www.e-ham.com Applegate, K0BG

W8JI Web Site

QST References

• Do I Need a Linear Amplifier?

– W1SE, Aurick – April 1994

• Amplifier Care and Maintenance

– N0AX, Silver – Sept. 2003

• Learning to Live with a Linear

– W0YF, Hedin – July 2006

• Old Amplifiers – Boat Anchors or 

Bargain Basement Opportunities?

– K0GKD, Sowden – Jan. 2007

QST References

• Inside the Grounded-Grid Linear 

Amplifier

– W5OLY, Bruene -- Oct. 1993

• HF Amplifiers versus Antennas – One 

Ham’s Opinion 

– NT0Z, Kleinschmidt -- Nov, 1998

• Circuit Improvements for the Heath SB-

220 Amplifier 

– AG6K, Measures -- Nov/Dec 1990

Over to Ross -- W5HFF
Amp Selection Process 

• What line voltage do you have available in shack?

• For  1,500 Watts (full legal limit) -- add  230  VAC

• 4X power out gives you about 6 db gain (1 S-unit)

• Going down to 750 watts  from 1500 Watts is not much 

change, but going up from 100 watts to 800 watts 

makes about 9 db gain.

• Pro’s and Con’s of solid State amps
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Amp Selection Process Cont’d
• Purchase New or Used – Modified or Unmodified?

• Class of Amp

• Boat anchor – Dentron

• Simple  -- Ameritron

• Complex modern  -- ACOM or Alpha

• Build your own]

• Consider Initial Cost and Cost to re-Tube or replace Transistors

• To use Automatic Limit Control (ALC) or not

• Operational Class ( A , AB1 , AB2, B  or even new Class D) Set by 

bias  conditions and determines amps efficiency.  

•

Amp Selection Process Cont’d

• Check spec’s closely and/or check www.e-ham for rating

• Consider older amp and then upgrading or modifying it.

• Consider building your own amp:

*Construction articles in QST / CQ (older mags) 

*Lots of mods and construction pages on www by hams

*Construction articles and details in ARRL Handbooks.

• * Parts & tubes are available.

Amp Overview

• Older design -- TV Sweep-tubes, 4 x 6LQ6’s  or 6JE6’s

• Runs 400 Watts out  80, 40, 20 meters – less on 15 and 10 Meters

• Tubes are cheap to replace and available on eBay ($100 to $200 range)

• Number of mods or tube upgrades available,

• i.e. EL509’s or Russian GI7B tubes.

• LA1000A – No tune inputs

• GLA1000B – Tuned inputs.

• GLA1000C – Improvements.

• Good value -- low initial price and easy on pocket book to re-tube

Amp Overview

• One of many Heathkit Amplifiers on the market.

• Runs from 115 or 230 VAC

• Called a “desk top KW” -- ran 1 KW Input (600 Watts out)

• Used a special 8873 ceramic tube

• no internal fan / large heat-sink on back.

• Easily modified to 8874 ceramic tube – requires blower fan.

Amp Overview

• Initial cost very low ($200 to $300 range)

•costly to replace 8873 ($500 +) 

• Easy to modify to 8874 or other 4CX400 or 4CX350 

• Easy to find parts for power supply and other RF items.

• Warning – Look closely at construction/soldering         

kit builders vary CONSIDERABLY 

Amp Overview

Heathkit SB-220/221 Kenwood TL- 922A

• Both run a pair of 3-500Z = over 1000 Watts Output

• Both priced at less than $1000 used/unmodified.

• Both easily modified to modern amp standards.

• Harbach Electronics offers upgrade kits for the Heathkit

•can be applied to Kenwood

• Rich Measures -- 2 part QST article -- SB220 upgrade

Harbach built the kits to do the modifications.
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Amp Overview

Heathkit SB-220 or 221 Kenwood TL-922A

•Modifications

• Soft-start -- better tube life

• Softkey – 12 volt amp relay

• QSK kit

• Power supply caps & board kit. 

•Works for Kenwood too

• Replacement 3-500Z tubes = $250 each.

• Measures mod’s and soft-start tubes last longer (x8)                              

Amp Overview

AEA  LA-30 AMERITRON AL-80B

• Both use single 3-500Z = 800 to 1000 Watts output   

• Two fine examples of “Desk top KW Amplifiers” 

• LA-30 older design sold to Heathkit then AMERITRON.

• LA-30 available in 115 VAC only

• AL-80B will run from 115 V to 240 VAC power.

• LA-30 could do with mods to make it modern day amp   

Amp Overview

AEA  LA-30 AMERITRON AL-80B

• LA-30 power transformer could be upgraded

•115 to 240 VAC and increases output

• XFMR upgrade less than $200.

• Harbach mod kits will work on both amps.

• Pin diode switchover mod -- QSK

• Relatively inexpensive to own and maintain. 

• Should give owner good value and years of service

Amp Overview

ACOM 1000 Tube Amp

• ACOM 1000 uses 4CX800 / GU74B Russian tube

• Weighs only 50 lbs.

• 160 thru 6 meters / 1000 Watts output @ 230 VAC.

• Tube -- fully protected / works into 3:1 mismatch

• Tube - inexpensive to replace -- $150 for NOS GU74B

• Costly, first time investment

• Rated 5.0 out of 5.0 on www.e-ham

Amp Overview

AMERITRON ALS-500 Mobile

• AMERITRON uses 4 x 2SC2879s transistors

• fully (?) protected

• Not used mobile -- used at W5HFF base for 2 years.

• Runs 600 Watts output if 12.6 VDC is pushed to 15VDC 

• Newer model w/ remote tuning -- improvement.

• Cost $250 to replace 2 output transistors

•Antenna system balun failed

• Will not work with SWR over 2:1

• protection circuit shuts it down. 

Over to Bill – WS5H

Heathkit – SB-200

Chicken Stick
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We hope you all have enjoyed...

The Pleasures and 

Pitfalls of Owning 

an HF Amplifier
www.BVARC.com/tech.php

Thanks for coming!


