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HARC January Meeting
    Program: None

Membership Dues are Due Nov-Jan
This is a reminder that all memberships except life
end on Dec 31st. Please remember to pay your dues
for the year 2024. Thank You.

TESTING AND EXAMS

We are having in-person monthly meetings and live 
in person online testing. The testing and meeting are 
on the 2nd Monday of each Month. 
Meetings will be held at The Church of Jesus Christ 
of Latter Day Saints, 3026 South Avenue West, 
across the street from Big Sky High School. Use the 
North entrance as all others will be locked.
Testing will begin promptly at 5:30PM, and end at 
6:30PM.
Meeting area will be set up between 6:30-7:00PM and 
meeting will begin at 7:00PM (Program & Business).

Officers:

President:           NZ7S
Vice-President:  W7RPG
Treasurer:          KJ7YHG
Secretary:           K7MSO

Positions: 
Emergency Coordinator: trustee@w7px.org
QSLs, Awards:  trustee@w7px.org
Webmaster:  trustee@w7px.org
Asst Webmaster:  editor@w7px.org
License Exams Contact VE:
          harc.ve.testing@gmail.com
Static Editor:   editor@w7px.org

Repeater Committee:
              W7RPG  (Chair)
K7QA   ---    Dec 2022 for (23/24)
KG7WYO – Dec 2022 for (23/24)
N7PAS   --    Dec 2023 for (24/25)
KI7PCR --    Dec 2023 for (24/25)

C&BL – Board + N7PAS and K7MTD

Buy-Sell Operations     hfc@w7px.org
                W7XT, K0SN, K7QA

Published: 30 Dec 2023 @5:45 PM by N7PAS
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11 Dec 2023 Exam Testing Results 
Congratulations to:

1. Frankie Brown of Polson passed his Technician exam. His new call sign is KK7PXS.
2. Hal Reichart Jr. of Hamilton passed his Extra exam. His current call sign is N7HRR.
3. Morgan Skinner of Polson passed his General exam. His current call sign is KJ7VXS.

11 Dec 2023 HARC Meeting Minutes Meeting called to order @ 7:02 PM
1.  Attendance: KJ7PCR, N7BIO, W7RPG, K7MTD, N7PAS, K7MSO, NZ7S, AG7FH

K0SN, KR7Q, KK7NOM(Free)
Visitors: Allen LeVie  KH7AL, Evan Mohn  KK7BIP

 NOTE: 10 Members present. Thank you to all that attended.
2. Last meeting minutes, Nov: Motion to approve minutes: 1St K7MTD 2nd K0SN

Discussion _None______________________________________________ Vote: Passed
3. Treasurer’s report: Discussion _None_____________________________ Vote: Tabled
4. Repeater Committee: Discussion _None___________________________ Vote: Tabled
5. HF Committee Report: Discussion 1. - W1AW VOA – Volunteers On the Air – What it does and what it

is about. 2. - W1AW monthly zoom meeting for all amateurs. No motion – No vote
6. Discussion List:

a. President NZ7S, Opened up the floor for nominations for club officers for 2023.
b.  1. - W7RPG nominateed for VP position.  2. - KJ7PCR nominated for open repeater committee position. 
     3. - Both agreed to run.
c.   1.- Voting took place 2 Pres – NZ7S, VP – W7RPG, Tres – KJ7YHG, Sec – K7MSO.
      3.- Positions for Repeater Committee for 2024-2025 years. N7PAS and KJ7PCR,

7. New Business:
a. KK7NOM talked about ARRL Endfed Antenna Kit and the strange readings he was getting with
    nanoVNC. KR7Q and others gave some information to help solve the problem.
b. Reminder for Saturday morning check-in net.

8. Net Control Operators
Dec 06 N7PAS Jan 03 N7PAS
Dec 13 N7JGS Jan 10 K7MSO
Dec 20 NZ7S Jan 17 W7RPG
Dec 27 K7MTD Jan 24 N7JGS
___ __ _______ Jan 31 K7MSO

8. Good & Welfare:

Meeting adjourned at 7:54 PM. Minutes by K7MSO

Program: K7MSO & K7MTD gave a demo on Winlink and how to use it. For both HF and FM point to point. 

REMINDER:
Dues for 2024 were due in Nov and Dec. All unpaid membership except life end @ midnight 31 Dec 2023.
The current amount is $25.00 per person and $5.00 for each additional family member.
1 year free members, your payment will be due the month you earned your license and
 will be prorated to the end of 2024.
Dues may be sent to Hellgate Amateur Radio Club, P.O. Box 3811, Missoula, MT 59806-3811 
Please send your payment in now to keep from being dropped from the Club and newsletter.



HARC  INVENTORY  --  FOR SALE
Line ITEM MAKE MODEL CONDITION VALUE STORED REMARKS

1 Computer Dell Latitude Fair 100 N7GE

2 Pow Supply 220-225mhz Mirage C106G Good 25 N7GE

3 Radio-Hand Held 2 met. Realistic HTX 202 Good 50 N7GE

4 Radio--2 meter Yaesu FT-2500M Fair $100 N7GE

5 Portable Repeater TM-241X2 ? N7GE

6 Triband Beam Hy-Gain Few Missing parts 200 K0SN

7 Tuner Signal Corps BC939B Parts only 25 K0SN  parts only, no cabinet

8 Speaker + Power Supply Drake MS-4 + AC4 Not tested 75 K7QA  needs upgrade

9 Reflected Pwr Mtr Heathkit HM-15 Works K7QA

10 Mobile Tuning Mtr Heathkit PM-2 Untested K7QA

11 Trap Vertical Hygain 14AVQ Clean, untested 150 K7QA

12 Transceiver-2 mtr Kenwood TR-7400A Works 70 K7QA

13 2 Mtr HH Transceiver Realistic HTX-202 Error Code 25 K7QA

14 Speaker w/volume control Yaesu Untested 50 K7QA

15 1993 ARRL Handbook like new free K7QA

16 Handbooks ARRL 1950-1980 OK Free KGVO

17 Vintage Mic Astatic JT-30 worn, untested 50 KGVO Ebay sales $50-300

18 13.8V, 12A  power supply Astron RS12A works 30 KGVO

19 C&R checker CDE untested 30 KGVO

21 Rotor CDE? untested 50 KGVO w/ control head

22 Transceiver Collins RT-91ARC-2 untested 100 KGVO Aircraft Military

23 Transverter Interface Down E. Micro untested offer KGVO

24 Low pass Filter Drake TV-3300 untested 20 KGVO

25 Receiver Hallicrafters  SX-100 fair 150 KGVO

26 Receiver Hallicrafters SX28 very good 900 K0SN

27 Receiver Hallicrafters SX-62B untested, rough 75 KGVO no cabinet top

28 Vintage Speaker Hallicrafters PM 23 Nice, untested 150 KGVO

29 Vintage Speaker Hammarlund S-100 Nice, untested 60 KGVO

30 AC Power Supply Heath Kit HP-23-A works KGVO for the HW-101

31 SSB Transceiver Heath Kit HW-101 needs repair KGVO Ebay $90-300

32 HF Xcvr + Power Supply Heathkit untested 150 KGVO

33 Oscilloscope Heathkit IO-4105 untested 30 KGVO

34 Power/SWR Meter Heathkit HM15 untested KGVO

35 Vertical antenna Dipole 80 ? NOAA

36 Receiver Heathkit HR-10 untested, rough offer KGVO Ebay sales $100-300

37 SSB Adapter Heathkit untested 40 KGVO

38 Transceiver Heathkit SB102 good 250 KGVO W/ matching spkr. & p.s.

39 Test Oscillator HP 650A untested offer KGVO

40 Rotor Control Hygain DCU-1 untested 200 KGVO

41 VHF Mobile Transceiver Icom IC-25A fair, untested 30 KGVO

42 Transceiver Kenwood TS-450S Excellent 400 KGVO

43 2M FM Transceiver Kenwood TR7400A no output 10 KGVO

44 HF Transceiver +Man Kenwood TS-520 non-working 100 KGVO

45 Transceiver Kenwood TS-940 Needs Repair 250 KGVO No output on CW, others

46 Transmitter Meissner 9-1160 (tube) good KGVO was in use

47 Voice Keyer MFJ MFJ-432 untested 30 KGVO

48 Fwd/Refl. pwr meter Midland 23-126 untested 10 KGVO

49 2 mtr, 30 Watt amp Mirage B23 untested 25 KGVO

50 20-40M QRP Transceiver Oak Hills QRP Classic untested 30 KGVO

51 13.8V, 10A  P.S. Pyramid PS15-KX Nice, untested 30 KGVO

52 2 mtr mobile Xcvr Radio Shack HTX-242 untested 40 KGVO



53 25A switching P.S. Radio Shack untested 40 KGVO

54 Field str/SWR meter Radio Shack untested 10 KGVO

55 VHF/UHF/FM amp Radio Shack untested 20 KGVO

56 Gen. Coverage Rvr. Realistic DX302 untested 125 KGVO Ebay sales $80-350

57 12V DC p.s. Samlex untested 25 KGVO

58 Receiver Signal Corps  R-392/URR fair 300 KGVO Stromberg Carlson

59 VTVM Simpson 311 untested 25 KGVO

60 Oscilloscope Telequipment untested 20 KGVO

61 Var. power resistors Tru-ohm, etc untested 10 KGVO box of ~20

62 Scanner Uniden BC9000 untested 50 KGVO

63 BUG KEY unknown fair KGVO

64 12V DC Backup Power West Mtn PG40S good, untested 25 KGVO

65 Radio-Sound card interface West Mtn Riblaster Plus KGVO

66 HF Transceiver Yaesu FT-840 fair, works 300 KGVO

67 Speaker Yaesu SP-8 Good, untested 125 KGVO

68 VHF FM Transceiver Yaesu FT720RU untested 25 KGVO

69 VHF Transceiver Yaesu 1500M untested 75 KGVO

70 Many electronic parts for amps, tuners, other projects, too numerous to list. offer KGVO some free, door prizes

71 Misc. panel mount meters untested, 40 KGVO 2 boxes full

72 Patch cords w/ RCA male good 10 KGVO box of ~20

73 Peter Dahl 10 HY @ 1 A new new KGVO

74 Peter Dahl 40 HY @ .6 A new new KGVO

75 Peter Dahl 9 HY @ 1.5A NEW NEW 200 KGVO 66 pounds - pick up only

76 Peter Dahl Swgng Choke new new KGVO

77 Antenna Tuner Icom AH-4 NZ7S

78 Voice Synthesizer Icom UT-102 NZ7S

79 Transceivers, qty.2 Kenwood 220-225 mhz. ? NZ7S

80 Antenna Tuner + man MFJ MFJ-934 NZ7S

81 RTTY CW MFJ ? NZ7S

82 Wattmeter/SWR Coax. Dynam. 81021 com 200 KGVO

Contact hfc@w7px.org for further information

mailto:hfc@w7px.org?subject=hfc@w7px.org


 

Vacuum Tubes By H. Ward Silver

Tube or not tube? Hams are still on the best of terms with “hollow state” electronics!

You might think the vacuum tube has burned itself out of electronics, but its filaments are still 
burning brightly in certain quarters. The very first electronic device capable of amplifying a 
signal — the vacuum tube or “valve” as it is known in the United Kingdom — was invented by 
John Ambrose Fleming (1905) and then enhanced by Lee de Forest (1906) during some heady 
years in physics.

This was the era of radioactivity, relativity, electromagnetic waves, and the quantization of energy — literally 
everything changed as our understanding of the physical world was revolutionized by a stream of discoveries 
and inventions. Today, however, the vacuum tube is largely extinct in electronics except for a few applications 
where it still works very well.

What Can a Tube Do Best?
Audiophiles and musicians — particularly guitarists — are well-acquainted with the technology; “tube amps” 
are still sought-after equipment. The sound of a vintage electric guitar blasting through an equally vintage tube 
“head” (turned up to 11, of course!) might well be the clarion of the 20th century’s latter half. Tubes still hold 
sway on stage and in an audiophile’s rack; not because of their fidelity, but because of the way they lack it!

A tube’s non-linearities color the amplified signal in ways that are pleasing to the human ear. Similarly, 
instruments themselves developed over the centuries to produce a sonic palette that humans like. The tube is 
well-suited to reproduce it, and so instruments and tubes and amplifiers all co-evolved into producing sound 
with spectral qualities we have grown to expect. Solid-state may have better looking specs on paper, but the ear 
knows what it wants! Expect tube amplifiers to be with us for some time yet.

https://www.nutsvolts.com/magazine/contributor/h_ward_silver


Along with audio amplifiers, hams have relied on tubes since the 1920s when AM broadcast receivers created a 
huge market for them. Prices dropped and hams popped tubes into receivers and transmitters as quickly as new 
types were developed. Transmit power climbed from the early five watt designs to 100 watters.

By the onset of WWII, kilowatt “rock-crushers” were on the air. Military surplus flooded the market in the 
1950s leading to the desktop-kilowatt. The tube was king!

Like the dinosaurs, tubes have not been outpaced by bigger devices but by tiny transistors, beginning with 
fragile point-contact devices and relatively crude (by today’s standards) junction diodes. The transistors kept 
getting bigger and faster until tubes are only found in today’s highest-powered applications where transistors 
just can’t go.

For hams, “steam radio” that glows in the dark is still the norm. However, with new pallet-style devices coming 
on the market, the tube “linear” is probably having its last great hurrah before becoming a legacy technology 
along with the modulation transformer and swinging choke.

Still, if you need to switch high voltage and high current, withstand crippling transients, or generate RF power 
in the megawatt range, you’ll be talking to the tube manufacturers.

Tube Basics
The foundation of all tubes is thermionic emission. Basically, that means heating a material (usually an oxide-
coated wire or cylinder) to where it is so hot that free electrons can leave the atoms to which they are normally 
bound. These free electrons can move into a surrounding vacuum where they are free to travel in response to 
electric fields. This effect was originally discovered by Frederick Guthrie in 1873 and then again by Thomas 
Edison a few years later. However, it wasn’t until the turn of the century that the effect was put to work.

Each tube has at least two elements: the cathode from which the electrons are emitted; and the anode or plate to 
which the electrons travel. A positive voltage is applied from the cathode to the plate so that the negatively-
charged electrons move from one to the other. This is electronic current as opposed to conventional current 
which you are probably more familiar with. (See the sidebar about the difference between the two.) The cathode 
itself can be heated by an electric current through a filament like a light bulb or indirectly heated by a nearby 
filament.

A two-element tube or diode (“two-electrode”) can act as a rectifier, which is basically a one-way current valve. 
Fleming’s diode was used mostly as a detector for RF signals by turning their AC current into a DC-plus-audio 
current that could produce audible sound.

It was de Forest who created the triode by adding a third element: a control grid in the space between the 
cathode and anode. By varying the voltage between the grid and the cathode, the flow of electrons can be 
controlled.

A positive voltage accelerates the electrons toward the grid but most miss its 
tiny wires and reach the anode, creating plate current, IP, through the tube. A 
negative voltage repels the electrons, reducing plate current; perhaps all the 
way to zero or cutoff if the voltage is high enough. Figure 1 shows a cutaway 
view of a triode with an indirectly heated cathode.

FIGURE 1. A cutaway drawing of a triode tube showing the filament heating 
the cathode, which is the source of electrons. The control grid surrounds the 

cathode and the electrons must pass through it on the way to the anode or plate. 
In a tetrode or pentode, there are additional grids between the control grid and 

the plate. (Graphic by Svjo (Own work) [CC BY-SA 3.0 
(http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons.)

http://creativecommons.org/licenses/by-sa/3.0


Common tube types include tetrodes (two grids) and pentodes (three grids) 
which add screen and suppressor grids to manage secondary effects of the 
cathode-to-anode electron flow. Most high power transmitting tubes are triodes 
or tetrodes. The audio tube amp’s most common tube is some variation on the 
classic 6L6 power-beam pentode. Figure 2 shows the schematic symbol for a 
tetrode.

FIGURE 2. The symbol for a tetrode vacuum tube is very similar to a pictorial 
of how the tube is constructed. This symbol shows an indirectly-heated 

cathode, electrically isolated from the filament or heater. (Graphic courtesy of 
the American Radio Relay League.)

Conventional and Electronic Current

Many years ago, during the early years of electrical experimentation, the assumption was made that electrical  

current was the flow of positive charges. A polarity had to be assumed and there were just two choices. 

Unfortunately for engineering and physics students, the wrong one was chosen as current in circuits is really 

the flow of negatively-charged electrons. (This mistake is often attributed to Ben Franklin, but there were 

others who guessed wrong too.) Electronics generally uses conventional current which flows from positive to  

negative voltages.

Thus, electronic people think of current somewhat differently than physicists, and this causes no end of 

confusion — particularly with the direction of magnetic fields created by electric current. (See the Wikipedia  

entries for right-hand rule and left-hand rule for an illustration.) Nevertheless, conventional and electronic 

current are equivalent except for the assumed polarity of the charge-carrying particles.

Tube Action
There are many similarities between the vacuum 
tube triode and the solid-state field-effect transistor, 
or FET. In particular, the tube acts somewhat like an 
N-channel depletion-mode JFET or MOSFET. As 
grid-to-cathode (gate-to-source in the FET analog) 
voltage, VG, increases, so does cathode-to-anode 
(source-to-drain) current. There is no “P-type” 
vacuum, of course! (Tube voltages such as VG and 
VP are assumed with the cathode as the reference.)

Each of the characteristic curves on the graph in 
Figure 3 shows the behavior of IP at different grid 
voltages.



FIGURE 3. Characteristic curves for a 6L6 vacuum tube. Each individual curve shows the plate current versus 
plate-to-cathode voltage for one value of the grid-to-cathode voltage. This tube is commonly used in audio 

amplifiers.

The top curve shows that with VG = 0, there is plate current. As 
VG becomes more negative, the current curves flatten out at lower 
values of IP. This creates a linear region in which a change in VG 

(such as from an audio or RF input signal) creates an equivalent 
but larger change in IP. Thus, we have an amplifier. The basic 
circuit for a triode amplifier is shown in Figure 4.

FIGURE 4. Simple schematic for a triode amplifier. C1 and C3 
are DC blocking capacitors to isolate the AC input and output from 
the DC operating voltage on the grid and plate. R1 and R2 are the 
grid and cathode bias resistors, respectively. The bias voltage is 
developed by current flowing from the electrode to ground. R3 is 
the plate bias resistor, and also sets the amplifier gain. (Graphic 
courtesy of the American Radio Relay League.)

The different curves in Figure 3 show that what matters to controlling the tube’s plate current, IP, is the voltage 
between the grid and cathode, VG. A vacuum tube acts as a voltage-controlled current source, or VCVS. Like 
the FET, the relationship between the control voltage and resulting current is expressed as transconductance — 
gm = Ip / VG — and has the units of siemens (S) which are amps per volts; more often given as mS, which are 
mA per volt.

The gain — μ or mu — of the tube depends on the circuit. For the triode circuit in Figure 4, μ = –gm / RP. The 
minus sign indicates that the output waveform is inverted. That is, when input voltage increases causing an 
increase in IP, the output voltage drops because of the higher current flowing through the plate resistor, R3.

The Full Gallon
That’s the colloquial name for the full legal limit on output power for US amateurs: 1,500 watts. (The reference 
comes from before the “modern era” when power limits were stated in terms of the DC input power to the 
amplifier; back then, the limit was 1 kW. The slang term for kW was “gallon,” so there you are.)

Until fairly recently, the only economical way of generating that much power was by using big vacuum tubes — 
both physically large and electrically outsized.

The typical amateur amplifier produces from 600 to 1,500 watts with one or two tubes. Construction varies 
from custom homemade units to top-quality commercial models.

Amplifier building is common since it doesn’t take special tools or techniques. You can build a perfectly good 
amp with hand tools, and many hams have done just that.

The most popular tubes for HF builders are the venerable 811 (developed in the late 1930s and still used 
commercially for RF and audio), the 3-500Z triode, and the 8877 tetrode which is often available as a “pull-out” 
from commercial equipment. A browse through a ham radio equipment dealer’s website will show there is 
plenty of interest in full power operation.



Figure 5 shows the result of a project by John Stanley K4ERO to design a simple amplifier that could use 
inexpensive components — even a microwave 
oven transformer — in various configurations: 
The Everyham’s Amplifier.

FIGURE 5. The “Everyham’s Amp” by John 
Stanley K4ERO. Designed to use parts on-hand 
and available used or from surplus outlets, the 
HF amplifier can be built to use many common 
tubes, and produce power from a few hundred 

watts to more than 1 kW of output power. 
(Photo courtesy of the American Radio Relay 

League.)

Stanley designed the circuit so that almost any large tube (or tubes) available 
could be used, including some Russian military surplus tubes from amplifiers 
used in tanks. All the parts can be found in old amplifiers, at hamfest flea 
markets, or scrounged from friends.

Figure 6 is an example of what a skilled builder can do. This full power design 
is for use at 50 MHz.

FIGURE 6. This beautiful example of home construction by Dick Stevens 
W1QWJ produces the “full gallon” on the 50 MHz band. The single tube is a 
4CX1600B tetrode. High power on VHF and UHF frequencies requires great 
care in design and construction because of the short wavelengths involved and 
sensitivities to “stray” capacitance and inductance. (Photo courtesy of the 
American Radio Relay League.)

If you like the looks of these projects, there are plenty of amplifier and suitable power supply projects in the 
pages of the ARRL Handbook starting with editions from the 1950s. There is lots of tube theory and design 
information in those old books.

If you can find a copy of the RCA Transmitting Tubes manual, that too is a great source of information. The 
ARRL’s “Building Equipment” page (www.arrl.org/building-equipment) is also a wealth of information, 
projects, design tutorials, and links to websites about tubes — good stuff!

Really High Power
If you want to start talking about really high power at really high frequencies, there are a couple of vacuum 
tubes you should really meet: the klystron and the magnetron. In fact, you probably have a small example of a 
magnetron heating your dinner in the kitchen. However, that’s a little tube compared to the really big ones in 
use at broadcast TV stations and particle accelerators, to name two places they are found.

http://www.arrl.org/building-equipment


The klystron (en.wikipedia.org/wiki/Klystron) in its most basic form shoots an 
electron beam from a cathode through a resonant cavity. Microwave RF input into 
the initial cavity causes the beam to accelerate and decelerate. This, in turn, causes 
the electrons to form groups, which is why this cavity is called the “buncher.” The 
groups of electrons continue to travel or “drift” through a tube in which the grouping 
gets stronger.
At the other end of the tube is a second resonant cavity that extracts energy from the 
beam as RF at a frequency determined by the beam’s velocity and size of the groups. 
Figure 7 shows a high power klystron in use at the Fermilab accelerator in Batavia, 
IL. Top to bottom, the water-cooled tube is about 12 feet high!

FIGURE 7. A pair of large Litton L5859 klystrons in use at the Fermilab Linac 
particle accelerator (www.fnal.gov). Matt Domeier of the Fermilab High-Level RF 
Group is shown next to the tubes to give an idea of how big they are. Through the 
waveguide window, each tube delivers 5 MW at 805 MHz in 200 microsecond 
pulses at a 15 Hz repetition rate. Many of these klystrons transfer energy to the 
particle beam in order to accelerate it to near the speed of light. (Photo by Kermit 
Carlson W9XA, Fermilab.)

Cousin to the klystron, the magnetron also uses a resonant cavity to excite electrons at microwave frequencies. 
The magnetron is strictly an oscillator, however. It can’t amplify signals.

The magnetron (en.wikipedia.org/wiki/Cavity_magnetron) consists of a circular 
hole through a block of metal which acts as the tube’s anode. The cathode is in the 
middle of this hole. The hole is surrounded by resonant chambers formed in the 
block of metal, which is usually copper. A strong field from permanent magnets 
causes the electrons from the cathode — which is at a high negative DC voltage 
compared to the grounded anode — to take a semi-circular path. The radiation from 
the electrons excites current flow in the resonant cavities, creating a strong RF field. 
The RF is extracted from the cavities by coupling loops where it is used to create a 
radar pulse or to pop popcorn!
A large magnetron with a special history is shown in Figure 8.

FIGURE 8. On display at the station of W5ZN, this magnetron was used to make 
some of the first amateur radio Earth-Moon-Earth (EME or “moonbounce”) contacts 
on the 2.3 GHz band in 1970 between W4HHK and W3GKP. The permanent 
magnets are the gray assemblies around the red vacuum tube portion of the 
magnetron. RF output came out of the white assembly at the top. Several hundred 
watts of microwave (UHF, technically) power in 1970 was quite an achievement!

What is the Tube’s Future?
That is an excellent question! Although I don’t think digital signal processing (DSP) and software defined radio 
(SDR) are going to be able to generate much high power RF, big transistors with integrated protection circuits 
are rapidly taking over niches previously filled by tubes.

At the high end of the energy scale, tubes remain supreme but possibly not for long. I think there will always be 
some special tube that is the only solution to a special problem. Maybe their ability to tolerate faults and high 
voltages will keep them on the job where solid-state devices would fail. Time will tell, but the vacuum tube has 
a lot of life left in its filaments!  NV

https://en.wikipedia.org/wiki/Cavity_magnetron
http://www.fnal.gov/
https://en.wikipedia.org/wiki/Klystron


High Voltage Safety

The following 10 items of advice from veteran builder, Jim Garland W8ZR are adapted 

with permission from the newly-released 2018 edition of the ARRL Handbook and 

apply to any project involving high voltage — whether tube circuits or some other 

project.

We are all besieged these days with verbose safety warnings on mostly harmless consumer goods and have 

become accustomed to solid-state circuits in which we seldom encounter any AC voltage higher than 12V. 

It’s easy to forget that some things really are dangerous, and high voltage is one of them.

1. Don’t let your reach exceed your grasp. High voltage is not for beginners. 

2.Working with high voltages requires the maturity and patience that comes with age and experience. If you are a 

young builder, work with an experienced mentor. 

3.Never work around high voltage when you are tired, stressed, or in a hurry. 

4.Never work around high voltage after drinking alcohol. Even one beer or glass of wine can impair your judgment 

and make you careless. 

5.Before working on a high voltage power supply, always follow these three steps: Unplug the AC power cord; 

discharge any energy storage or filter capacitors; and verify that the voltage is truly zero. A time-honored practice is 

to use a “chicken stick” (a wooden dowel or PVC tube, with one end attached to a grounded wire) to make sure 

filter capacitors are completely discharged. 

6.When working on a high voltage power supply, remember that a dangerous time is after the power supply has just 

been turned off, but before the filter capacitors have fully discharged. A 50 µF capacitor charged to 4,000V holds a 

potentially deadly 400 joules of energy. Even with bleeder resistors, it can take a minute or more to discharge fully. 

7.When removing a recently discharged filter capacitor from a power supply, tie the two terminals together with wire.  

Large high voltage capacitors can self-charge to dangerous levels if the terminals are left floating. 

8.Don’t stake your life on the expectation that bleeder resistors, fuses, circuit breakers, relays, and switches are 

always going to do their job. Even though modern components are very reliable, it is safe practice always to assume  

the worst. 

9.Don’t build high voltage circuits if you don’t understand how the circuit works. High power amplifiers and power 

supplies are not “plug-and-play” projects with step-by-step instructions. Builders must be knowledgeable enough to 

improvise, make component substitutions, and implement design changes. 

10.With high voltage projects, it doesn’t pay to be “penny wise and pound foolish.” Use high quality 

components throughout. 



               HELLGATE AMATEUR RADIO CLUB
AGENDA –  8 Jan 2024 meeting

Program: None

Meeting called to order at 7:__ PM (8 needed for business)
Introductions.   Please make sure you signed the attendance sheet      Quorum Y/N ____

Last meeting minutes, Dec: Motion to approve minutes:    1St _______2nd _______
Discussion  _________________________________________________________  Vote: P/F/T

Treasurer’s report: KJ7HYG, Discussion ____________________________________________
_____________________________Motion to approve report: 1St ______2nd ______ Vote: P/F/T

Repeater Committee Report: W7RPG, Discussion __________________________________
_____________________________Motion to approve report: 1St ______2nd ______ Vote: P/F/T

HF Committee Report: K0SN, Discussion _________________________________________
_____________________________Motion to approve report: 1St ______2nd ______ Vote: P/F/T

Events for 2024:
Jan     01    New Years Day
Jan     08    HARC Testing and Meeting
Jan     15    Martin Luther King Day
Feb     02    Groundhog Day

  Feb     12    HARC Testing and Meeting
  Feb     14    Valentine’s Day

Feb     19    Presidents Day
HARC Fun Net every Saturday morning @ 9:00 AM on 147.040 Repeater – Buy/Sell - During.

HARC Discussion List
1. _Membership dues are now Overdue - Nov-Jan_______________________________

2. _____________________________________________________________________

3. _____________________________________________________________________

VHF Net Control Station assignments: 
Jan 03  N7PAS Feb     07  N7PAS
Jan 10  K7MSO Feb     14  ______
Jan 17  W7RPG Feb     21  ______
Jan 24  N7JGS Feb     28  ______
Jan 31  K7MSO ___     __  ______
Reminder: Backup is always the next person in line as the net control.

Good and Welfare. _______________________________________________
*** Next Club meeting:  Feb 12 ***
Is there any other business? ________________________________________  
_____________________________________ Meeting is Adjourned at _:__ PM.



January                                          2024  

……………………………………………………………………………………………………………………………………………….2

Hellgate Amateur Radio Club
Calendar of Events

Board: NZ7S, W7RPG, KJ7THG, K7MSO

                                                                           Editor - N7PAS

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
1 2 3 4 5 6

HARC Saturday Net
9:00AM on 147.040
Repeater.

7 8 9 10 11 12 13

HARC Testing 
5:30
& Meeting 7:00PM

ERC Net 7:30 on 
146.900-88.5T
BARC Net 8:15 on 
146.720-203.5T
HARC Net 9:00 on
147.040-No Tone

HARC Saturday Net
9:00AM on 147.040
Repeater.

14 15 16 17 18 19 20

Martin Luther King 
Jr. Day

ERC Net 7:30 on 
146.900-88.5T
BARC Net 8:15 on 
146.720-203.5T
HARC Net 9:00 on
147.040-No Tone

HARC Saturday Net
9:00AM on 147.040
Repeater.

21 22 23 24 25 26 27
ERC Net 7:30 on 
146.900-88.5T
BARC Net 8:15 on 
146.720-203.5T
HARC Net 9:00 on
147.040-No Tone

HARC Saturday Net
9:00AM on 147.040
Repeater.

28 29 30 31

ERC Net 7:30 on 
146.900-88.5T
BARC Net 8:15 on 
146.720-203.5T
HARC Net 9:00 on
147.040-No Tone

 



HARC Events: (Actual Dates Unknown)

# Month Activity

1. Monthly MARS Interoperability Exercises – Eric NZ7S will keep us advised.
1st week of each month for 2024.  Check in on 60 meters. Noon and 8 pm Channel 

2. April Grizzly Triathlon

3. April Riverbank Run

4. June Trail Rail Run

5. June Field Day – What are we doing? - 

6. June Missoula Marathon - was same day as field day in 2022

7. July W7PX Special 4th of July Event – Cabin needs to be reserved.

8 July Glacier Waterton Hamfest

9. Aug Fox Hunts 1 per year on Saturday from 10:00AM to 4:00PM

10. October JOTA/JOTI

11. October Great Montana Shakeout Drill

12. October Bitterroot Mushers Dirt Dash

13. November Election Day

14. December Sky Warn Recognition Day  (0000Z-2400Z)

15. December HARC Dinner Meeting
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