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Guest Speaker: Randy Thompson, K5ZD 
Contesting. 

 
QST de Bill, N1UZ 
 

Watts Happening 
 

 I think everyone is aware that True Light Designs, a 
website developer out of Baldwinville, has done a fantastic job 
with the design and layout of our new website.  Between True 
Light designs and the help of club members who offered to write 
some of the pages, we now have a site we can be proud of.  
 It is still a work in progress and there will always be 
something new to be posted on the site.  In a way, the site will 
act as a living history that future members can always refer to 
and learn from. The site is far from done with only about 60% of 
it completed. Hundreds of more pictures need to be uploaded 
and a couple more pages need to be written. (hint-hint)  If you 
have an idea for an article or a page let me know. We can work 
together to get done. 
 Many of the pages have articles with hyper-links to fol-
low and read all about the subject.  There is much interesting 
information on those links I’m sure you will enjoy.  Also, if you 
find a link that is not working please let me know. 
 The photo gallery is in a multi-level format.  Once you 
click on a link you will see a topic and more dropdowns. Follow 
the dropdowns and you will see many more related to the main 
subject. 
 Changing subjects here, Field Day is right around the 
corner.  Are you prepared for Field Day?  Now is the time to get 
your station in great shape and if you need any help, just ask. 
The Ghostbusters antenna team is here to help.  Keep in mind we 
get a little busy, so inquire early.  Don't forget we have a chal-
lenge this year, a competition between the other clubs in West-
ern Mass. 
 Changing subjects again, nominations for club officers 
are coming up in June. I have been President for 3 years and I 
think it's time for new blood to fill the seat. The biggest part of 
being president is booking a guest speaker.  Our fearless Section 
managers have put together two-speaker lists, one for Eastern 
and one for Western Massachusetts Sections. Added to those 
lists is the DX Engineering list of speakers.  This job is a no-
brainer, if I can do it you can too.  You will be left with a club in 
very good shape, attendance is up, morale is high, a bunch of 
money in the checkbook, and the Repeaters will be in better 
shape than they have been in years with the upgrades that are 
being planed. 
  OK, this will be my last subject change, we also should 
create a new Club Board position as Webmaster.  I would be will-
ing to throw my hat in for that position. 
 

73's for now  DE N1UZ  
Bill Leger 
N1UZ@ARRL.NET 
978-502-8067 
 

Are You Ready For Cycle 25? 
 

 With Solar Cycle 25 officially underway I will present a 
series of articles particularly tuned, no pun intended, to ham 
operators who have yet to delve into HF operating.  All classes of 
amateur radio licenses have HF band operating privileges, how-
ever, the Technician Class is the most limited with only the CW 
mode on 80, 40, and 15-meter bands plus CW/SSB on the ten-
meter band. 
 Coming out of the doldrums of Cycle 24, many Techni-
cians have yet to fully embrace HF, even in the ten-meter band.  
With this series, I hope to entice Technicians to become active on 
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the HF bands, as well as higher class hams who have yet to seri-
ously venture into HF operating. 
 One might think, starting this series with more basic 
subjects such as buying an HF radio, installing a dipole antenna, 
adjusting the radio for clean operation, and so forth, would be 
proper.  Yes, you would be correct.  However, there is a special 
reason why I am starting with a somewhat more advanced sub-
ject.  The reason for this will become evident in the April edition 
of the Modulator. 
 

Getting Started in HF, Part 1, Linear Amplifiers 
 

 Before we get going, let me make three very important 
points about linear amplifiers.  First, the single most important 
part of the ham radio station is the antenna.  If you can’t hear a 
station, pumping out 1,500 Watts will not help you make the 
contact.  Second, amplifiers are for the benefit of the receiving 
station, not the transmitting station.  Third, While solid-state 
amplifiers may harbor up to seventy-five operating volts, vacu-
um tube amplifiers utilize thousands of volts and can kill you!  
Consider yourself warned. 

While the FCC is considering the further enhancement of 
the Technician Class operating privileges by adding HF voice and 
data modes to the 75, 40 and15 meter bands, the 25th solar cycle 
has officially begun.  Should the FCC grant the new privileges, 
expect to see many new signals on the bands.  With that, perhaps 
it is time to talk about some of the finer points of operating in the 
HF bands.  One frequent question I get is, “should I consider us-
ing a linear amplifier on HF?” 

As part of this series, I will attempt to answer that ques-
tion, first by talking about the different types of amplifiers that 
are available new, or used, and what technology is best for your 
particular situation.  Next, I will address the use, care, and feed-
ing of your amplifier, from a systems approach. 
 

Which Technology, Solid State or Hollow State? 
 

From a technology standpoint, there are two choices, 
solid-state (aka expensive), and vacuum tube (aka glowing bot-
tles with lethal voltages).  The solid-state amps are feature-rich 
products that switch bands with your radio, do not require tun-
ing, may have built-in automatic transmatch (antenna tuner), 
computer interfaces, and more.  Putting a state-of-the-art, legal 
limit station on the air is relatively simple.  With a modern solid-
state transceiver exciting the amplifier, simply turning on the 
power, dialing up an operating frequency, and pushing down the 
PTT is all you need to do to put your legal limit station on-the-
air.  In the example below, I’ve picked some popular products for 
a typical station; 

 
  
 
 
 
 
 

The cost of the system described above, even on the low 
end is not cheap.  As a Technician Class operator with enhanced 
HF privileges (assuming the FCC acts in your favor), let’s explore 
that concept using some popular products to get us into a new, 
modern,  600 Watt system using some popular products; 
 So, for an entry-level, no-fuss-no-muss, plug-and-play 
system, expect to get on board for a minimum of $3,865, plus any 
tax and shipping, perhaps for a total of $4,200 or more. 
 The prices quoted are from the HRO website on the date 
this article was written.  For us, in this part of Massachusetts, a 
trip to the store is a lot less expensive than any potential ship-
ping cost and I know there are those among us that will go with 
cash-in-hand to avoid the sales tax, certainly something I would 
never consider. 
 All-in-all, not a bad way to go for a get-on-the-air-quick 
solution, if you have the scratch go for it.  However, if you want 
to save a few bucks you may want to consider a vacuum tube 
amplifier instead. 
 Consider replacing the ALS-606S solid-state amp with 
an Ameritron AL-811 and the LDG auto tuner with an MFJ manu-
al tuner. 
 
 
 
 
 
 
 
 With a savings of about $1,300, a budget-minded ham 
may well consider a tube amp instead of solid-state.  However, 
the cost savings comes at a price, convenience, and learning 
curve. 
 Once you install an antenna, putting a solid-state system 
together is plug and play.  Read your manuals and follow the 
instructions, turn on the equipment and scare up a QSO.  With 
the second system described above, there is a bit more of a 
learning curve.  Every time you make a wide frequency change 
from one end of the band to the other or change bands altogeth-
er, there is a lot of adjustment to make.  For example; 
 

 Turn on the radio and amplifier 
Be sure the transceiver auto-tuner is disengaged 

 Put the radio in AM mode 
 Be sure the amp is in bypass 
 Send a carrier so the tuner can be adjusted for SWR 
 Set the amplifier to the band of choice. 
 Pre-set the PLATE and LOAD dials 

Switch the antenna tuner to the internal dummy load 
 Key radio, adjust PLATE and LOAD for maximum output 
 Switch the tuner back to the antenna of choice 
 Fine-tune the antenna system and amplifier 
 Finally, switch to SSB and scare up that QSO 
 

 That seems like an awful lot of work just to do a band 
change and I agree.  However, it doesn’t take long to learn and 

iCOM IC-7300 transceiver:  $1,100 
SAMLEX SEC-1235P-M 12VDC supply: $165 
Ameritron ALS-606S amplifier: $2,000 
LDG AT-1000 Pro II auto tuner: $500 
Misc. cables etc: $100 

Subtotal: $3,865 

iCOM IC-7300:  $1,100 
SAMLEX SEC-1235P-M: $165 
Ameritron AL811 amp: $1,030 
MFJ-962D tuner: $320 
Misc. cables etc: $60 

Subtotal: $2,675 
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the process becomes second nature.  Compare this to other 
things we had to do in life like; 
 

 Judge distance to stop sign 
 Look for approaching traffic from all directions 
 Remove right foot from the accelerator 
 Look for approaching traffic from all directions 
 Move the right foot to the brake pedal 

Look for approaching traffic from all directions 
Apply appropriate pressure to slow the vehicle 
Look for approaching traffic from all directions 
Move the left foot to the clutch pedal and depress 
Look for approaching traffic from all directions 
Continue applying brake pressure for a smooth stop 
Look for approaching traffic from all directions 
Move the gear shift lever to first gear 
Look for approaching traffic from all directions 
Continue brake pressure to stop 
Look for approaching traffic from all directions 
Double, even triple look for approaching traffic 
After removing the right foot from the brake, apply gas 
Look for approaching traffic from all directions 
Proceed through the intersection if clear 
… 
 

You get the picture.  Just think of us poor old, old hams 
that were on the air before solid-state rigs who had to tune the 
final amplifier in the transmitter before we even got to the linear 
amplifier stuff?   

 

What Flavor Amplifier, Vanilla, Chocolate, or Maple Walnut? 
 

 In the solid-state amplifier world, there is only one type, 
broadband, no-tune.  Easy, select the band either with the switch 
on the front or remotely via a cable to your radio.  Vacuum tube 
amps are of two basic designs, those using “real” transmitting 
tubes and the “sweep tube” design.  In either tube amp design, 
the operator is going to be doing more work, as noted above. 
 All-new, current production amps are designed around 
the REAL transmitting tubes.  Tubes such as the 811A, 572B, 3-
500Z, 3CX1500/8877, 4-400A, 8950, etc.  These tubes are de-
signed for the rigors of transmitting service with heavier duty 
elements such as higher temperature filament, heavy-duty con-
structed plates, special glass envelopes to help conduct heat 
away, ceramic envelopes, heat sinks, thicker and exotic plate 
materials, etc.  These tubes are designed to operate with thou-
sands of plate volts, some greater than 3,000 VDC in amateur 
service.  As such, the power supply transformers have to be de-
signed to produce the high voltage and the insulating materials 
in the windings must not break down and short out in the pro-
cess.  Additionally, filtering capacitors and chokes must also do 
the same.  All this heavy-duty, high voltage construction adds to 
the cost of the amplifier.  Yet, as you can see in the previous cost 
examples, the tube amplifiers are still less expensive than the 
solid-state version. 
 When it comes to tube amplifier designs, there is a less 
expensive version, the SWEEP TUBE amplifier.  Sweep tube 

amps do not use transmitting tubes.  Back in the early 1970s 
television sets started moving to solid-state design however, one 
high-power section of the TV remained tube-based for a while.  
The amount of energy required to move an electron beam across 
the CRT horizontally was substantial.  Just like the hybrid ham 
transceivers of the era that used driver and final amplifier tubes, 
the TV horizontal amplifiers (and flyback transformer that pro-
duced 25-30 KV needed for the CRT second anode) were very 
power-hungry. 
 The horizontal sweep tubes were not as heavy-duty as 
the transmitting tube but someone figured out that TV sets ran 
for many hours a day and seemed to hold up well enough that if 
put into transmitter service, with many tubes run in parallel, an 
inexpensive linear amplifier could be built. 
 Numerous factors came together that helped make the 
sweep tube amp possible; 
 

 Transformers were less expensive because of lower 
voltages, only about 500-600 VAC 

 Voltage doubler circuits brought the voltage up to 1000-
1200 VDC for the plates 

 Fewer power supply filter capacitors were needed 
 The cost of tubes was one quarter to one-third of trans-

mitting tubes in similarly rated amplifiers 
 The duty cycle of SSB phone operation meant the need 

for the heavy-duty construction of transmitting tubes 
was no longer required. 

 The physically smaller power transformers, capacitors, 
and tubes allowed for smaller cabinets. 

 

 Sweep tube amps, of comparable power output, typical-
ly sold for two-thirds to three-quarters the price of an amplifier 
with real transmitting tubes.  Sometimes even less.  Imagine that 
AL-811 amp in the above example for less than $700 and takes 
less desk space.  One cubic foot for the 811 as opposed to .31 
cubic feet for an Amp Supply (former Dentron) LA-1000A, for 
example. 

The major manufacturers started making amps with 
sweep tubes to compete in the lower-end market and some, such 
as Yaesu, Drake, as well as others, started using sweep tubes in 
their transceiver final amplifiers. 

The sweep tube amps became more practical mainly be-
cause the single-sideband phone mode had gained wide ac-
ceptance with less than one-third of the duty cycle.  While the 
sweep tube amp will amplify 100% duty cycle modes like FM 
and RTTY, they can only be driven at reduced power.  For exam-
ple, an Amp Supply LA-1000A is specified to operate at 400 
Watts input for RTTY, 700 Watts CW, and 1,200 WattsPEP SSB. 

Speaking of power ratings, before April 1978, amplifiers 
were specified by input power, NOT output power.  So the 1,200 
WattPEP amplifiers would output 50 to 75% of the input power, 
depending on the design.  Thus the LA-1000A would output 700-
ish WattsPEP with an input of 1,200 WattsPEP.  Modern amplifiers 
produced after 1978, particularly solid-state amps are specified 
in output power.  Though some manufacturers continued to use 
input power because it sounded better than it was.  Just like 
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some antenna manufacturers today use the higher theoretical 
dBi gain specification instead of the more real-world dBd figure.  
Luckily, these days and almost exclusively, modern amp manu-
facturers are using output power specifications regardless of the 
solid-state and vacuum tube design. 

 

To Conclude: 
 

 I hope this begins to put some light on the subject of HF 
Linear Amplifiers, if you are considering buying one for the first 
time, or venturing in HF operating.  Hopefully, the FCC will make 
a positive decision on enhancing the Technician Class license.  I 
feel it will be good for the hobby. 

Next time, we will explore the two remaining questions 
regarding buying an amplifier, new or used?  In the meantime, 
remember, the answer to most all questions regarding amateur 
radio starts with the phrase, “well, that depends...”  

 

73 and be safe, 
 

Paul, W1SEX 
 
 

 
Heathkit SB-200 1,200 WattPEP Input Linear Amplifier.  The SB-200 uses 572B 
Transmitting tubes. 
 

 
Swan 1200-X Linear Amplifier.  The 1200-X is a 1,200 WattPEP Input Linear Am-
plifier of the sweep tube design.  However, the 1200-X uses General Electric 8950 
transmitting tubes.  The 8950 was designed for 24/7 duty in commercial land-
mobile radios.  Later models included the 1200-W which used 6LQ6 sweep tubes. 
 

 
An Amp Supply Company LA-1000, also a 1,200 WattPEP Input Linear Amplifier of 
the sweep tube design.  Amp Supply was a successor to Dentron and this amplifi-
er is identical to the Dentron GLA-1000. 
 

 
Inside the LA-1000, in the upper left, are the four Sweep tubes.  If you look close-
ly you can see there are four tubes from three different manufacturers.  When 
replacing tubes, they should be replaced in sets, not willy-nilly as the previous 
owner did here.  Note on the right a circuit board with the trimmer caps and 
toroids.  This circuit board is what provides a 50Ω match for the transmitter.  
Many older amps did not have these networks because tubes were still used in 
the final amplifiers of the transmitters. 
 

 
 
The LA-1000 has three filter capacitors that will need to be replaced.  Even 
though the caps are a quality brand, they will need to be upgraded due to the fact 
they were manufactured in the forty-second week of 1982.  Remember, these 
tube amplifiers run hot!  Always use 105° C caps, not 85° C rated caps as the 
original manufacturer used.  Date codes on components will give you an idea on 
how old the amplifier is.  This amp was probably sold in 1983. 
 
 
 
 
 


