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HARC March Meeting

Program: 7??
by ?2?7.

We are having in-person monthly meetings and live
in person online testing. The testing and meeting are
on the 2" 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 (Business & Program).

Cleanup will be done from the end of the program
until done. Volunteers may assist.

Published: 28 Feb 2023 @10:20 PM by N7PAS
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February Meeting Testing Results

Congratulations to:
1.  On one signed up, Testing was canceled

HARC Meeting 13 February 2023 Minutes

1. Attendance: Bill Reese, KJ7PCR, Paul Shuey, N7PAS, Dean Pond, N7DLP, David Kelly, KK7JXZ,
Gary Duncan KG7WYQ, Tom Hellem KOSN, Jim Ramsey KJ7YHG, Mike Leary, K7MSO,
Jesse Seaton, KK7GVD, Dick Walton, W7XT, Eric Sedgwick, NZ7S,David Herzberg, K7’MTD,
Niles Levthold KK7JYA

2. Last meetings minutes — 15" N7PAS, 2"° KK7GVD, approved

3. Tres Rep:

e Need to invest some of the club’s funds to help us fight inflation.
Checking / savings accounts do not do this for us.
Money Market account with Edward Jones Current 3.75%.
Certificate of Deposit for 1 yr: 4.7%
No account management fees.
Club needs Corporate Resolution to speak to this for the club.
Club board needs to adapt resolution.
Club officers will meet after tonight’s meeting
This necessitates better club accounting, which will cost the club money for software and future Club
Treasures training time.
4. New! Treasury Advisory Committee (TAC — NZ7S likes this abbrev).

Members, Club Officers + KOSN, and N7PAS.

5. HF Committee reinstated by President, NZ7S. Members, KOSN, K7QA, W7XT.

6. HF Committee — W7XT requests Life Membership for Steve Flood for excellent service to the club
when he renovates equipment donated to the club. N7PAS responded with Club Constitution
requirement that Life Members cannot constitute more than 10% of members in good standing. But
W7XT did not have an updated list of members in good standing so the conversation moved on...

7. Constitution and By-Laws Committee  (Board + 2)
Chair: NZ7S
N7PAS, List Changes at March meeting

8. The Club VP, David K7MTD, will be the point of contact for presentations for each meeting.

9. Net Control Operators:
08 Mar K7MSO
15 Mar N7DLP
22 Mar K7MTD
29 Mar N7PAS

After the meeting adjourned KG7WYQ gave a presentation on the ‘Three Words’ location system and
phone app.
Secretary: K7’MSO



W7V0. In this video, Mike will explain all the details of this exciting

year long event.

https://www.google.com/url?g=https://youtu.be/
J2793yolL8E&sa=D&source=editors&ust=1673821861877018&usg=A0vVawlEgnVHOM74hFNZv2pT9gXN

I hope all of you take part in this exciting ARRL event.

ARRL Montana Section
Section Manager: Paul Edward Stiles, KF7S0J
kf7soj@arrl.org

DUES REMINDER:

Dues for 2023 are due in January. They are NOW overdue.

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 2023.

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 newsletter.
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Harc Inventory
ITEM

Triband Beam
Tuner

SWR Bridge, Forward Pwr

Mtr

Reflected Pwr Mtr
Mobile Tuning Mtr
Speaker w/volume control
Trap Vertical

Speaker + Power Supply
1993 ARRL Handbook
Transceiver
Transceiver-2 mtr

2 Mtr Hand Held
Transceiver

Voice Keyer
Keyer-Semiautomatic
Rotor Control

Peter Dahl Swgng Choke
Peter Dahl 9 HY @ 1.5A
Peter Dahl 40 HY @ .6 A
Peter Dahl IOHY @ 1 A
Transceiver

VHEF radio + mic

AC Power Supply

SSB Transceiver

HF Transceiver+Manual
Transmitter

Receiver

Receiver

Receiver

Transceiver

Transceiver

Voice Synthesizer

RTTY CW

Telescoping Mast
Transceivers, qty-2
Antenna Tuner

Antenna Tuner+manual

MAKE

Hy-Gain
Signal Corps

Heathkit
Heathkit
Heathkit
Yaesu
Hygain
Drake

Kenwood
Kenwood

Realistic
MEFJ
unknown
Hygain

Kenwood
Yaesu
Heath Kit
Heath Kit
Kenwood
Meissner
Hallicrafters

Signal Corps
Collins
Heathkit
Icom

MEJ

MEFJ
Kenwood
Icom

MEJ

MODEL

BC939B

HM-2102
HM-15
PM-2

14AVQ
MS-4 + AC4

TS-450S
TR-7400A

HTX-202
MEFEJ-432

DCU-1

new

new

new

new
TS-940
FT-720R
HP-23-A
HW-101
TS-520
9-1160 tube
SX-100
SX28
R-392/URR
RT-91ARC-2
SB102
UT-102

MFJ-1910
220-225 mhz
AH-4
MEFJ-934

CONDITION
Few Missing
parts KOSN
Parts only KOSN
Works K7QA
Works K7QA
Untested K7QA
Untested K7QA
Clean, untested K7QA
Not tested K7QA
like new K7QA
Excellent K7QA
Works K7QA
Error Code K7QA
untested KGVO
fair KGVO
untested KGVO
new KGVO
new KGVO
new KGVO
new KGVO
Won't key on CW KGVO
? KGVO
works KGVO
needs repair KGVO
non-working KGVO
good KGVO
fair KGVO
very good KGVO
fair KGVO
KGVO
good KGVO
NZ7S
? NZ7S
new
? NZ7S
NZ7S
NZ7S

Many electronic parts for amps, tuners, other projects, too numerous to list

Questions — Contact Tom H KOSN

406-240-5428

Location Remarks

parts only, no cabinet

in one cabinet

66 pounds/pick up only

for the HW-101

was in use

Stromberg Carlson
Aircraft Military
W/ matching spkr. &p.s.
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Electronics 101.1: Electricity basics

SCHOOL OF MAKING

Electronics 101.1:
Electricity basics

In the first instalment of this series, we will get familiar with what
electricity is, some terms, some rules, and a few basic components

Dave Astels

@ E

& daveastelscom

My carear started in
ther B-bit danys, with
tha Z80 and 8502, and
I've bean working with
COMMpUtErs avar sincs.
| do Some writing at
daveastels.com and
leam.sdafruit.com

r?GU'LL MEED

b
-

TG

lectricity is fascinating. Most of our
technology relies on it: computers,
lights, appliancas, and even cars, as
more and mora are hybrid or alectric. It
follows some well-defined rules, which
iz what makes it so very useful.

According to Wikipedia, electricity is “the set of
physical phenomena associated with the presance
and motion of electric change’. And what's alectric
charga? That's the shortage or excess of electrons.

Let’s go back lor foraard, depanding on whears
you are in life) to high school science and the stom.
An atom is, at a very simplified level, 8 nucleus
surrounded by & numbear of electrons. The nuclaus
is {again, viewing it simphy] made wp of neutrons
and protons. Meutrons hewe no chargs, but protons
hawe = positive charge. Electrons have 8 negative
charga. Tha negativa charge on & single electron is
the exact opposite of the positive charge on a single
proton. The simplest atom, hydrogen, is mads from
a single proton and a single elactron. The net chargs
of the stom is zero: the positive charge of the proton
and the nagative charge of the slectron cancel — or
balance — each other. An atom’s alactrons aren’t just
in an amorphous cloud arownd the nuclaus: you cam
think of them as being arranged in layers around the
nuchaus... rathar like an onion. Or parhaps an ogra.
Thiz is a wary simplified visualisation of it, but it
suffices for our purposes.

In & more complex atom, say coppar, there ara
miore protons, meutrons, and electrons, and the
slectrons are in more layers. By dafault, a copper
atom has 28 protons and 35 neutrens in its nucleus,
which is surrounded by 28 electrons. The way the
slectrons are distributed in their layers leaves the
coppar atom with a single aelactron in tha outermost
layar. This is represented in Figure 1. Without
getting further into subatomic physics, let’s just say
that hawving that single electron in the cutermost
layar makes it easier to manipulata. When we put

HackSpace

19 eLEaTRONS

Elgure 14

A very siylised ropresentation of a copper atom,
wilih s slociron shell

8 bunch of copper atoms together to make coppar
meatal (e.g. 8 wire] it's easy to move those outermost
glactrons around inside the metal. Those electrons
maoving around is elactricity. The amount of slectrons
maoving owver & paried of time is called ‘curant”.

Wa started by talking about electrons and charga.
Look back at the Wikipedia definition: ‘presence
and motion of alectric charge’. Charge is measured
in coulombs: 1 coulomb is approximatehy §.242 =
10™ glectrons. That’s & 242 000 000 000000 000
glactrons. They're vary small. Actually, this would be
-1 coulomb. +1 coulomb would be that many protons
[or raally, the net lack of that many slectrons).

That’s charge. Mow let's consider mowing charge,
which is far more useful in ganaral lunless your
goal is to stick balloons to the walll. Consider somsa
amount of charge moving through a wire. The



L
FORGE

amicunt of charge that mowves past a specific point
[and thus through the wire} over a pariod of time

is called ‘current’ (just like the current in a rivar}

and is measured in amperes, gensrally just called
amps. Spacifically, one amp is egual to one coulomb
flowving past & point in one second.

Another common term is woltage. You can think of
voltage like water pressure; it's the pressure pushing
the electrons (i.e. charge) through a material. The
higher tha voltage (measured in wols|, the fastar
charga is pushed through, i.e. the higher the current.

The final term is resistance, maasured in chms.
Resistance is just what it sounds like. It's 2 meassura
of how much 8 material resists the movement of
slectrons. We said that copper allows elactrons
to mowve frealy. That's what makes it =0 common
for wiras, PCE traces, etc. We say that it is 8 good
conductor. Glass, on the other hand, locks its
alectrons in place, not letting them maowe. It's an
axampls of & good insulator. Thare are materials that

Below O
A single 10 kO resistor reads almost 10000 chims jno alactrical
componsnt is parfect]

N7

You can think of voltage like water pressure;
it's the pressure pushing the electrons (i.e.

"

charge) through a material

are in beatwesen: they lat electrons mowe, but not
too freely. These ara crucial to making electronics
wiork. There's an intaresting (and wuseful) relstionship

Flgure 2 &
Thea C-oboUr Soacinum

between voltage, current, and resistance callad Figure 5 &
Ohm's Law (Gaorg Ohm weas the fellow who ;ﬁ:"ﬂ“‘ﬁ‘,’u
explored and documented this relstionshipl: tha resistor

current [denoted |, in amps] flowing through a
materizl is egual to tha voltage across the matarial
[denoted V, in voltz] divided by the material's
resistanca [dencted R, in chmsl. | = WR. This
equation is foundational and, as such, vary handy.

VCC

&
e
J GND

HaddSpace 7

LIGHTING UP

Thars arent many elactronic devices that don’t have
gt least ona LED on tham somewhens, espacially not
gadgety onas. If you ook at 8 simple Arduing Unio,

it has LED= for power, Tx, Rx, and pin 13. The first
program that most people try is one to blink an LED. »



Electronics 101.1: Electricity basics
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2 =1 wr and it'll likehy crack in two. Sarously, we've done it.
{ E T FLAfE 1
J¥  An LED will have a specific Uf (f is for forward, B it ol i T gl s biight e o Saht

g as in "forward voltage’) that will be defined in —  asit bums out. How much currant do they like? 20

R . illiamps (20ma)} is typical. Becausa an LED isa
its data sheet B

= " diode, i.e. a semiconductor fewe'll look at these in
mare datail in 8 future instalment too), it defiss Ohm's

LED =tands for light-emitting dicda. We'll coms Law. How? It always has the same voltage across it,
back to diodas in a later instalment; all we nead to regardless of the current flowing through it. An LED
kmowy right now is that e dicde has to go the nght way  will hawve a specific W (f is for forward, as in forward
arourd. So that leaves ‘light-emitting’. That simphy vaoltaga’] which will be defined in its data sheat. The
mieans that it gives off light: it lights up. Specifically, waltage waries with the colour of light that the LED
it ights wp when encugh current flows throwgh it amits, but usuwally batwesn 1.8 and 3.3V W for
Be careful, thowgh. Put too much currant through it red LED= will typically be 1.8V, and for blusa LED=s

AV-3.3V. Az 8 rula, LED= with 3 higher frequency

- oo -

caolour will have a larger Vi. Figure 2 shows tha colouwr
spiectrum. Colours on the right and ara lower in
Swich to § band 22000 1% frequancy and LEDs emitting thosa colowrs will hawe
& loweer VT, while those on the left end have = higher
frequancy and a highar V.

So an LED will hawe a fixed VT and a typical LED
that we'll use likes abowt 20mA of current. An LED
won't do amything to limit how much current is

Above ]

POtBNEGMEtBrs Can flowing through it. That's what wa meant whan wa
PP said it defies Ohm's Law.

[ L i

mﬂrmmr If we took a blus LED and hooked it to a 3.3V

shov the resistance. powser supphy, it will shine happily. Do the same thing

Oinline calculators

i il you eam
B vk

with @ red LED, and it weill blink and burn out. S0 how
do we deal with that? How do we use 3.3V or BV to




maka an LED light up withowt buming out? We simply
limit the current flowing through it. And for that, we
need a resistor and Ohm's Law

GETTING PROTECTION
If wa want to power a red LED from a 5V source,
wea know the following information: current has to
ba 20maA, Voo will be 5V, and the voliage across the
LED wiill be 1.8%. Consider the circuit in Figure 3.
The woltage across the resistor will ba Voo - V.
La. 5-1.8=32V. Ws =aid the current through the
LED should be 20mA. Since thera is only one path
through the circuit that goes through the resistor
as well as the LED, all current has to flow throuwgh
both: whatewer amount of current flows through
the resistor has to flow through the LED, no more,
no bess. This is the crucial thing to realiza. Wie can
calculate the valus of the resistance needed using
Ohm's Law: B =W/ =32V /20mA = 3.2V [ 0.020A
= 160 ohms.

Tha resistor should have a value of 160chms
to allow 20mA of currant to flow throwgh tha
LED. Knowing that the 20méA and 1.8V valuas are
approximate and that resistors are not exact (+-5
or 10 parcent ara the most commeon), we chose a
slighthy higharvalea resistor. Considering comman
rasistor values, go with 180chm or 220chm. A
highar-value resistor will sllow slighthy less current
through, which might result in a shighthly dimmer light.
Try it and see. For practical purposes, simply using a
220 ohm resistor wsuslly waorks fine.

PARALLEL LINES

In the prewvious section we connected & resistor and
an LED end to end. That's called a series circuit. If we
connected them side by side it would ba & parallal
circuit. Consider the circwits in Figure 4.

Below
A multimeter can read voltogs, ampage, and resisiance

VCC

100

L
FORGE

VCC

100
100

GND
.

We'll use BV for Voo, What is the total resistance
between WCC and GMND in each circuit? How much
current is flowing through each circuit? What is the
voltage across each resistor?

Whan resistors are connactad in sariss, 35 in
circuit A, the resistances are added. So the two
100ohm resistors in series have & totsl resistance of
2000hms.

When resistors are conmactad in parallel, as in
circuit B, it"s more complex. Each resistor provides
5 path for current to flow through. 5o we could
use an indirect method to calculate the total
resistanca. Each resistor is 100chms, and has one
gnd connacted to 5% and the other to OV [GHDI,

5o the voltaga scross each ona is BY. The current
flowing through sach one is 5VI100chms = 0054,
or 50 mA. That flows through sach resistor, so the
total current is 100 méA, ar 0.1 A. The total resistance
is than R=V{l, RB=5/0.1 A = B0ohms. A more direct
way is to usa tha eguation 1/At = 1A1 + 1/A2 + ..
+ 1/Bn, whara rT is the total resistance, and R1, A2,
gtc. ara the values of the individual resistors that ars
in parallel. Using this, 1/Rt = 17100 + 1/100 = 21100
= 1/50. Sg At = 20. This is 8 guicker weay to do it, and
only involves the resistor values. +

HadcSpnace

100

GND

Figure &
A = paries ciroult
B - paralkel circul

CHALLENGE

Calculzte the
resistances,
voitages, and
curremts inthe
cincuits showm in
Figure B |overleaf].
Measure them

ta canfim your
results. We'll work
through i in the
next instalmeant.
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SCHOOL OF MAKING

\

vcc Mow for current. We know that the series circuit
mﬁ Sk has & total resistance of 200 chms, so the currant
realstors in seres will be | = VR = 5V2000hm = 0.025A = 25md. For
read jalmoat 30 ki one 100 chm resistor tha current is 5VA00ohm =
Figure 8E1 UCC 0.05A = B0mA. This is expacted: if the resistance is

A = pories circult

e el il lowear, there is less ‘resistance’ to currant flowing, so

with tha same voltage, mora current will flow. We

already computed the current for the parallel circuit:

100mA. This is higher becausa wa know that sach
82 resistor has S0 ma flowing through it. In a parallel
gircuit the currents ars addad.

The final guestion is what voltage is across each
resistor. Let's look at the parallel circuit first. COne
end of each resistor is connected to 5V, and the

-Iuo Bz other and of each is connected to OV (GND). So
clearly, the voltage across each one is 5V. In a series
.IDO circuit it's differant. We can use Ohm's Law because
wa've calculated the current flowing through sach
one (0.0254), and that current flows through both
resistors. Each resistor is 100chm, so the voltage
scross each one will be WV = IR = 0.0254 = 100chm
= 2.5V This makes sanse intuitively, since the
resistors have the same value and the same current
is flowing through both. If makes sansa that the
G N D G N D voltage across sach would be aqual, and half of tha
total. Remamber that it's unlikely to ba exactly half,
due to the slop in the resistor valuas.
Lat's do this ona mare time with unequal
A B resistors. Ses Figure b




For the series circuit, we simply add the
rasistances: 100ochm + 82chm = 182 ohm. Tha
current is 5V1BZ chm = 0L0274T25A = 27 4725 mA.
Because resistors are inexact, it's safe to call this
27.5mA. Tha voltages are 100chm = 0.0275A =
2.75Y across the 100ohm, end B20hm = 0.275 =
2.25V. Tha voltages always hawe to add up, accepting
rounding emors. Relative to ground, the woltage at
the point batwean the resistors is 2.76%. What will
happen if we make the top resistor smaller {i.e.
hawea a lower resistancal? The total resistance goes
dowwn, the curment goes up. 50 the voltage across the
100 ohm resistor goes wp. This is what's genarally
callad a voltage divider.

For the parallal circuit we can use 1/At = 17100 +
1/82 = B2/8200 + 10:0/8200 = 1828200 = 1/45, sc Rt
= 45ohm. The total current is 5Vd5ohm = 0111A =
111 mA. For the individual resistors, the currents are
5EVAD0chm = B0mA and VB2 chm = 61 mA. Add
these up and we have the total current of 111 ma.
Parallal resistors act as a currant divider.

| encourage you to creste thase littke circuits on a
breadboard and measuwre tha resistances, voltages,
and currents for yoursslf.

RESISTORS IN SERIES FORM A

VOLTAGE DIVIDER, RESISTORS IN
PARALLEL FORM A CURRENT DIVIDER
Consider what happeans if we replace the resistor
connected to Voo ina serias circuit with & variasble
rasistor. The wvaltage betwesan the resistors will vary as
the value of the resistor does. As the resistance goas
down, the voltege goes up. The reverse is true as welk
as the resistance goes up. the voltage goes down.

VCC

Omna uza of thiz is to replace the variable resistor with a
photoresistor. A photonesistor is @ resistor whose value
depends on how miuch light is shining on it [Le. how
many photons are hitting it, to be precise}. Mone ight =
lever resistance. Now tha voltage divider can be used
to measure the strength of light. All you need to do is
connect the point between the resistors to an analogue
input and resd it.

Wia"we had a brief loock at the basic concapts of
alectricity: charge, current, voltege, and resistanca.
Wie've also had a closer look at resistors and ways of
combining tham. We finished with a practical example
of a series resistor circuit baing used to measure light. O

12

'A%

A

GND

a1



HELLGATE AMATEUR RADIO CLUB
AGENDA - 13 Mar 2023 meeting

Introductions. Please make sure you sign the attendance sheet
Last meeting minutes: Motion to approve minutes: 1% 2"
Discussion Vote: P/IF/T____

Treasurer’s report:
Motion to approve report: 1St 2nd Discussion Vote: P/F/T

Repeater Advisory Committee Report:

Motion to approve report: 1St 2nd Discussion Vote: P/F/T

Events for 2023:
Mar 13 Testing, Meeting
Mar 17 St. Patricks Day
Apr 09 Easter Sunday
Apr 10 Testing, Meeting

HARC Social Net every Saturday morning @ 9:00 AM on 147.040 Repeater — Buy/Sell at end.

HARC Discussion List
1.

2.

VHF Net Control Station assignments:

Mar 1 _N7PAS Backup Apr 5 N7PAS
Mar 8 K7MSO Backup Apr 12
Mar 15 N7DLP  Backup Apr 19
Mar 22 K7MTD Backup Apr 26

Mar 29 NZ7S Backup .
Reminder: Backup is always the next person in line as the net control.

Good and Welfare.

*** Next Club meeting: Apr 10
Motion to Adjourn: 1%t 2nd Vote: P/F/T

Program: None,
If anyone wants to volunteer please show up prepared and let Dave know



March

2023

ERC NET 7:30

On 146.900-88.5T
BARC NET 8:15
On 146.720-203.5T

HARC Social Net
9:00Am on

HARC NET 9:00 147.040
On 147.040+No Tone Re peater
5
ERC NET 7:30 .
On 146.500.88 5T HARC Social Net
BARC NET 8:15 9:00Am on
On 146.720-203.5T
HARC NET 9:00 147.040
On 147.040+No Tone Re peater
12
HARC Testing 5:30 ARG St. Patrick’s Day |HARC Social Net
& Meeting 7:00 PM BARC NET 8:15 9:00Am on
On 146.720-203.5T
HARC NET 9:00 147.040
On 147.040+No Tone Repeater
19
ERC NET 7:30 :
On 146.900-88.5T HARC Social Net
BARC NET 8:15 9:00Am on
On 146.720-203.5T
HARC NET 9:00 147.040
On 147.040+No Tone Repeater
26

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




	February Meeting Testing Results
	Volunteers on the Air VOTA Here is a video by our very own Northwest Division Director, Mike Ritz


