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RADIO TESTING EXAMS AND MEETING

The testing and meeting are on the 2™ Monday of
each Month.

We are having in-person, electronic testing and
monthly meetings.

The Radio license Exams are from 5:30-6:30PM
Meetings which start at 7:00PM (Program &
Business).

Repeater Committee:
W7RPG (Chair)

K7QA --- Dec 2022 for (23/24) Both will be held at The Church of Jesus Christ of
KG7WYO — Dec 2022 for (23/24) Latter Day Saints, 3026 South Avenue West, across
N7PAS -- Dec 2023 for (24/25) the street from Big Sky High School.

KI7PCR -- Dec 2023 for (24/25) Use the North entrance as all others will be locked.

C&BL — Board + N7PAS and K7YMTD

Buy-Sell Operations hfc@w?7px.org
W7XT, KOSN, K7QA

Published: 1 Aug 2024 @10:00 AM by N7PAS
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8 Jul 2024 Exam Testing Results

Congratulations to:

1. Harrdik Amin of Missoula he passed his Technnician exam. His call sign is KK7UJL.
2. Aaron Gingerelli of Missoula he passed his Technnician exam. His call sign is KK7UJM.
3. Geoff Gilbert of Missoula he passed his Technnician exam. His call sign is KK7UKL.
4. Alann Campbell of Missoula he passed his Technnician exam. His call sign is KK7ULC.

Program: Was Automatic Position Reporting System by Dave Dobbins K7GPS.

8 Jul 2024 HARC Meeting Minutes  Meeting called to order @ 7:02 PM

1.

Attendance: N7PAS, W7RPG, KK7NOM, N7NHS, N7BIO, K7MTD, KJ7YHG, K7GPS,

AG7SW, NZ7S, K7MSO, K7QA, A17XI, K7INS, KOSN. Quorum - Y

Visitors: Jerry Ehli N7GE, Cathy & Scott Holgate, Dennis Davis N5JIL, Gerald Price AF7HO.
NOTE: 15 Members / 5 Visitors present.  Thank you to all that attended.

Last meeting minutes, Jun: Motion to approve minutes: 1st KJ7YHG 2nd W7RPG

Discussion __None Vote: Passed
Treasurer’s report Jun, KJ7YHG: _Nothing to report

Motion to approve report 1* 2n Vote: Tabled
Repeater Committee W7RPG: Motion to purchase 2 repeaters. Approve 1" N7NHS 2™ N7PAS

Yaesu DR2X, Fit in rack, Dual band 2m/70cm, 50W, Analog/Digtal(C4FM), Replace 04___ Vote: Passed
HF Committee Report KOSN: Field Day Correction — QSO’s-2930, Points-4581, Score-9162; _

K7IMZ donated equipment, see equipment list;
Motion to repair Elecraft K3 - died during field day use ___Approve 1% N7PAS 2" K7QA-Vote: Passed

New Business: a. - Board to discuss liability insurance at later date.
b.
Up Coming Events:
1.) Fox Hunt 1* Saturday in September 10:00A-2:00p

2)
Net Control Operators
Jun 05 N7PAS Jul 03 N7PAS
Jun 12 W7RPG Jul 10 N7NHS
Jun 19 K7MSO Jul 17 NZ7S
Jun 26 K7MSO Jul 24 K7MSO

_ _ Jul 31 W7RPG

Good & Welfare: 1.)

Meeting adjourned at 8:02 PM. Minutes by K7MSO
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HARC INVENTORY -- FOR SALE

IF YOU DON'T LIKE PRICE, MAKE AN OFFER!

SEND EMAIL TO hfc@w7px.org FOR INFO OR TO MAKE PURCHASE.
Line ITEM

Computer

Pow Supply 220-225mhz

Radio-Hand Held 2 met.
Portable Repeater
Triband Beam

Tuner

Speaker + Power Supply
Reflected Pwr Mtr
Mobile Tuning Mtr
Trap Vertical

2 Mtr HH Transceiver
Spkr. w/vol. control
1993 ARRL Handbook
Handbooks

Vintage Mic

13.8V, 20A power supp.
RC checker

Rotor

Transceiver

Transverter Interface
Low pass Filter
Receiver

Receiver

Vintage Speaker
Vintage Speaker

AC Power Supply

SSB Transceiver

HF Xcvr + Power Supply

Oscilloscope
Power/SWR Meter
Vertical antenna
Receiver

SSB Adapter

Test Oscillator
Rotor Control

2M FM Transceiver
HF Transceiver +Man
Transmitter

Voice Keyer
Fwd/Refl. pwr meter
2 mtr mobile Xcvr
Field str/SWR meter
VHF/UHF/FM amp
Gen. Coverage Rvr.
Receiver

MAKE MODEL
Dell Latitude
Mirage C106G
Realistic HTX 202

TM-241X2
Hy-Gain

Signal Corps BC939B

Drake MS-4 + AC4
Heathkit HM-15
Heathkit PM-2
Hygain 14AVQ
Realistic HTX-202
Yaesu
ARRL 1950-1980
Astatic JT-30
Astron RS20A
CDE
CDE?
Collins RT-91ARC-2
Down E. Micro
Drake TV-3300
Hallicrafters SX-100
Hallicrafters SX-62B
Hallicrafters PM 23
Hammarlund S-100
Heath Kit HP-23-A
Heath Kit HW-101
Heathkit
Heathkit 10-4105
Heathkit HM15
Dipole 80
Heathkit HR-10
Heathkit
HP 650A
Hygain DCU-1
Kenwood TR7400A
Kenwood TS-520
Meissner 9-1160 (tube)
MEFJ MFJ-432
Midland 23-126
Radio Shack HTX-242
Radio Shack
Radio Shack
Realistic DX302

Signal Corps R-392/URR

CONDITION VALUE

Fair
Good

Good

?

Few Missing parts
Parts only
Not tested
Works
Untested
Untested
Error Code
Untested
like new
OK
Untested
No output
untested
untested
untested
untested
untested
fair

untested, poor
Nice, untested
Nice, untested

works
needs repair
untested
untested

untested
?

untested, poor

untested
untested
untested
no output
non-working
good
untested
untested
untested
untested
untested
untested
fair

STORED
100 ?
25 ?
50 ?
?
100 KOSN
25 KOSN
75 K7QA
10 K7QA
10 K7QA
150 K7QA
25 K7QA
50 K7QA
free K7QA
Free KGVO
50 KGVO
15 KGVO
30 KGVO
50 KGVO
100 KGVO
offer KGVO
20 KGVO
150 KGVO
75 KGVO
150 KGVO
60 KGVO
KGVO
KGVO
150 KGVO
30 KGVO
KGVO
NOAA
offer KGVO
40 KGVO
offer KGVO
200 KGVO
10 KGVO
100 KGVO
KGVO
30 KGVO
10 KGVO
40 KGVO
10 KGVO
20 KGVO
125 K7MTD
300 KGVO
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

VIVM
Oscilloscope

Var. power resistors
Scanner

BUG KEY
Speaker

Many electronic parts too numerous to list.

Misc. meters

RCA male Patch cords
Peter Dahl IOHY @ 1 A
Peter Dahl 40 HY @ .6 A
Peter Dahl 9 HY @ 1.5A
Peter Dahl Swgng Choke
Antenna Tuner

Voice Synthesizer
Antenna Tuner + man
RITY CW

TRIPLEXER
DUPLEXER
WATTMETER/SWR

2 mtr, 30 Watt amp
Microphone

Vintage Mic

Rotor Control

Power Supply
VHF/UHF Transverter
Transceiver-HF
Transmitter-HF

Receiver

Tube Tester

RF Signal Generator

HF Transceiver

Auto Antenna Tuner
Transmitter

Simpson
Telequip.
Tru-ohm, etc

Uniden

unknown

Yaesu

Icom
Icom
MFJ
MEFJ
Comet
Comet
MFJ
Mirage
Astatic
Astatic
Hygain
Heathkit
Yaesu
Heathkit
Heathkit
Knight
Sencore
Heathkit
Yaesu
Yaesu
Heathkit

311

BC9000

SP-8

new

new
NEW
new
AH-4
UT-102
MEFJ-934

CFX-324

864

B23
D104, SE
JT-30
DCU-1
HP23C
FTV-700
SB-101
DX-20
R-100
MightyMite7

FT757GX
FC-757AT
DX-100B

untested 25

untested 20

untested 10

works 50

fair

Good,works 125
offer

untested, 40

good 10

new

new

NEW 200

new

?

works

works 10

works 25

needs work offer

worn,untested 50

untested 100

untested

untested

untested

untested

untested

untested

untested

untested

untested

untested

K7MTD
KGVO

K7MTD

K7MTD
K7QA
KGVO
KGVO
KGVO
KGVO
KGVO
KGVO
KGVO
KGVO
KGVO
KGVO
KGVO
KGVO
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The Birth of the Integrated Circuit sy GeogeR. Steber

The creation of the integrated circuit (IC) stands as one of the most important inventions of
mankind. Today, nearly all modern products use this chip technology.

These ubiquitous microchips led directly to groundbreaking advances in computing, communications,
medicine, and practically every technically related field. Without them, developments such as the personal
computer, cell phones, the GPS system, and the Internet would not exist.

Microchip development started in the decade after the invention of the transistor at Bell Labs in 1948. Thus,
while transistors were remaking radios, television sets, computers, and other products from the tube era,
another technology even more revolutionary was taking shape. It had become apparent that transistorized
products would not expand the electronics market unless they were greatly miniaturized.

Clearly, there wasn’t much progress to be made by hand soldering separate components into circuits. For this
reason, a number of people began thinking about better ways of miniaturizing circuits. This work eventually
culminated in a huge integrated circuit industry generating hundreds of billions of dollars a year in sales
worldwide. That’s several million square meters of silicon wafers!

In this article, we’ll look back on this period that launched the serious development of integrated circuits. This
story is one of individual genius, forgotten contributors, amazing new technology, and brutal patent fights.
We’ll examine the contributions of the personalities and organizations involved, as well as the impetus that led
to this landmark technology.

Introduction

At the Institute of Radio Engineers’ (IRE) annual trade show in New York on March 6, 1959 Texas Instruments
proudly introduced a new device that would change the world as profoundly as any invention of the 20th
century: the integrated circuit. Unfortunately, hardly anyone noticed!
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This is understandable since it was an era of marvelous advances: jet planes, rockets, computers, and medical
breakthroughs. Besides, who could tell if some little gizmo — one of many being developed — would be
transformative or just fizzle? Even the New York Times only took two paragraphs out of their main story to
mention it. The main story was about Westinghouse’s new radar system that would let motorists drive the
highways with their hands off the steering wheel.

They proposed lining the nation’s highways with foil strips coded in dots and dashes. Radars on the car’s
bumper would control the steering wheel to keep the car on course. This seemed more futuristic and appealing
than a tiny device that didn’t have a clear role in the future of electronics.

Work on this tiny device had begun early in October and was to consist of a germanium based flip-flop.
Although it wasn’t the first IC ever built, it was the first IC to be built from scratch using two diffused base
transistors, two capacitors, and eight resistors. The unit was
less than 1/4 inch long, 1/8 inch wide, and 1/32 inch thick —
quite small compared to the equivalent printed circuit
device.

Although very small, it performed as well as circuits that

were many tens of times bigger. The first working units were
completed in early 1959 and later used for the first public
announcement of the “Solid Circuit” (integrated circuit) 3 3
concept at the IRE show (Figure 1). '

Figure 1. The Type 502 Bistable Multivibrator Solid Circuit
(1960). It’s based on the concept announced at the IRE show
in March 1959.

Even though the public could not see the importance of this advancement, TI’s President Patrick Haggerty
understood its significance. He predicted the circuits first would be applied to the further miniaturization of
electronic computers, missiles, and space vehicles, and said that any application to consumer goods such as
radio and television receivers would be several years away.

So, with this inauspicious beginning, the integrated circuit was introduced to the world. At the time, who could
know that this was the debut of a technology that would usher in a wide array of circuits with integrated
functions — logic gates, shift registers, flip-flops, amplifiers, microprocessors, and countless others that would
be built by many companies amid furious industrial competition.

There seems to be no consensus on who invented the IC. In the 1960s, four people were thought to be
responsible for it: Jack Kilby, Kurt Lehovec, Robert Noyce, and Jean Hoerni. In the *70s, this list was
shortened to Kilby and Noyce and then to Kilby. However, in the 2000s, historians and others reinstated the
idea of multiple IC inventors.

In what follows, we’ll have more to say about the inventors and how they accomplished their goals. It’s a
captivating story about the invention of integrated circuits and the people and companies involved in this
pursuit. To get started, let’s look at what prompted this epic quest.

Page 60of 25 pages



The Road to Reliable Circuits and Miniaturization

Early electronic equipment was composed of only a few dozen components and could be easily assembled by
hand soldering methods. For reliability, each part (resistor, tube, capacitor, etc.) was manufactured separately
using a process optimized for the component. As the equipment became more complex, shortcomings in this
procedure began to appear. Circuit costs started to increase more rapidly than the component count, with circuit
reliability suffering a corresponding decrease.

Because of their inherent complexity, military systems were the most vulnerable to this phenomenon, often
called the “the tyranny of numbers.” It was observed that some electronics equipment reached a level of
complexity such that losses from failures and downtime exceeded the expected benefits.

This was first noticed during World War II when each Boeing B-29 (one of the most complex systems of the
time) carried many hundreds of vacuum tubes and thousands of passive components. Similarly, in 1946, the
ENIAC computer used more than 17,000 vacuum tubes and many thousands of other parts; each component
reducing the reliability and increasing repair time.

These designs were limited by the ubiquitous vacuum tube which was large and expensive in comparison to
most passive components. Their life was limited, making frequent replacements necessary. They also dissipated
large amounts of power, requiring extensive cooling. It seemed that using traditional electronics was reaching a
deadlock and it was necessary to look at further development - :
aimed at reducing the number of components. However, these [
factors changed dramatically in 1948 with the invention of the §
transistor. Figure 2 illustrates the progression from tubes to
transistors.

Figure 2. In 1962, four women programmers hold parts of the

first four Army computers. From left is the ENIAC board, !

EDVAC board, ORDVAC board, and the BRLESC-I board.
Image courtesy of the US Army.

Transistors led to the expectation of a new technological revolution. Scientists and fiction writers proclaimed
the imminent appearance of spectacular computers, intelligent machines, and robots to aid us in all aspects of
our life. While transistors had the potential to reduce size and power consumption, they could not solve the
problem of reliability of complex electronic devices. In fact, dense packing of parts in some transistorized
products often hindered their repair.

As components in these ever more complex systems increased into the thousands, the number of
interconnections was exploding. Each transistor had three leads that needed to be attached as well as all the
diodes, resistors, capacitors, and other elements that needed to be connected. This tedious task of soldering was
done by hand, usually by assembly lines of women who possessed greater dexterity than men. Given thousands
of solder joints in a circuit, chances were high that a few of them would be faulty ruining its operation.

So, while the transistor solved some problems, its success allowed another problem to emerge. Thus, in the
1950s, it seemed that reliability was at its theoretical limit with no improvement in the interconnections
between components in sight.
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First Ideas for Integration

Early attempts to integrate circuits go back to 1949 when a German engineer, Werner Jacobi conceived of a
semiconductor amplifier having five transistors on a common substrate in a three-stage amplifier circuit. In his
patent, Jacobi disclosed small hearing aids as a typical application of his device. However, no commercial use
of this invention was ever reported.

In the 1950s, designers were obsessed with the problem of reliability combined with the bigger concern of
miniaturization. Military designers needed to cram their electronics into the smallest, lightest packages
possible. Navy funding for project Tinkertoy was followed by the Army Signal
Corps Micr-module program. These programs sought to make connections in a
uniform, reliable, mass-produced fashion akin to the printed circuit boards that
were becoming commonplace. This led some engineers to begin looking for
ways to fashion electronic circuits from a single block of material.

An expert in electronic reliability, Geoffrey Dummer (Figure 3) with Britain’s
Royal Radar Establishment (RRE) was also considering this problem.

Figure 3. Geoffrey Dummer was an English electronics engineer and consultant |§
who, in 1952, is credited as being the first person to conceive of an integrated
circuit. He later worked with Plessey Research Labs in 1957 to demonstrate how
a circuit might be fabricated from silicon.

It seemed to him that miniaturization and reliability were intertwined; the fewer the parts and interconnections,
the higher the reliability. To him, this was the key to the problem.

In an invited paper presented at a components reliability symposium in Washington, D.C. on May 7, 1952,
Dummer presented his ideas for integrating circuits. He predicted that “with the advent of the transistor, it now
seems to be possible to envisage electronic equipment in a solid block with no connecting wires. The block
may consist of layers of insulating, conducting, rectifying, and amplifying materials, the electrical functions
being connected by cutting out areas of the various layers.”

Considering modern IC technology, his vision was amazingly close to the mark. Unfortunately, the technical
problems were huge and no one knew how to solve them.

It’s hard to know the exact effect of Dummer’s prediction on subsequent research in the US, but his idea was
not forgotten in Britain. In April 1957, the RRE placed a contract with Plessey Research Labs to develop a
“semiconductor integrated circuit.” On September 1957 at another symposium — this time in England —
Dummer and Plessey displayed a fabricated model to demonstrate how a “flip-flop” might be fashioned from
silicon crystals. It received some attention from visiting Americans, but the RRE was unconvinced of its
potential and the contract was not renewed.

Dummer’s self-proclaimed “peep into the future” was realized only one year after
the symposium when the first crude integrated circuit was actually built — but it
wasn’t in England! The event occurred in the United States at Texas Instruments
where inventor Jack Kilby (Figure 4) was blissfully working, unaware of Dummer’s
prediction.

Figure 4. Jack Sinclair Kilby was an American electrical engineer credited with
inventing the integrated circuit in 1959. For this achievement, he was awarded the
Nobel Prize in Physics on December 10, 2000. Kilby is also the co-inventor of the

handheld calculator and the thermal printer, as well as seven other inventions.
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Kilby Enters the Picture

A husky, raw boned Kansas boy who stood six foot six, Kilby grew up with grease on his pants and electricity
in his veins. Born in 1923, he spent most of his boyhood in Great Bend, KS, smack in the middle of the dust
bowl in the Great Depression. He grew up not as a farm boy but as the son of the president of a power company
that had survived the infamous Insull trust. His father was an electrical engineer, and they frequently rode
together in the family Buick on visits to the utility’s widely separated plants — often getting dirty diagnosing
problems with the big generators and transformers.

When Roosevelt’s new Federal Communications Commission (FCC) began issuing ham licenses, Jack studied
hard, passed the test, and was granted the call letters WOGTY for his own radio station. Later on, missing the
MIT entrance exam by a few points in 1941, he headed for the University of Illinois.

His studies were interrupted by Pearl Harbor and a stint with the OSS in Burma and China working on radio
communications for guerrilla units operating behind Japanese lines. After the war, he finished his degree and in
the fall of 1947, headed to Milwaukee for his first job at Centralab.

Kilby, now 30, started at Centralab as a junior engineer working on silkscreening techniques for depositing
resistors and conductors. This procedure was pioneered by Centralab during the war, and they were now
extending it to hearing aids and radio parts. In 1952, Kilby and his boss, Robert Wolff attended the Bell Labs
transistor course and obtained a license for the technology. Back at Centralab, they set up a small facility to
make transistors for hearing aids. Wolff recalls that “a lot of Jack’s ideas went into those transistors, and he was
responsible for our first really small transistorized hearing aid.”

After attending a transistor symposium at Bell in January 1956, Kilby learned about the new diffusion
technologies and how to use them for germanium and silicon. He saw, like many others working at the frontiers
of electronics, that the future of transistors was in silicon. Retooling Centralab’s lines for silicon would require
a half million dollars — something that the small company did not have. Kilby said later “that he felt changes
in this field were coming so rapidly that it would be impossible for very small groups with limited funding to
be competitive.” So, he decided to leave.

In early 1958, Kilby wrote to about a dozen leading electronics companies describing his work and ideas for
miniaturization. After several interviews, he decided on the company that pioneered the silicon transistor.

Kilby’s Integrated Circuit

When Kilby arrived at Texas Instruments, they were looking for ways to become involved in the Army’s
Micromodule program. This approach used components and printed circuits on tiny wafers of the same size and
shape which were then tied together like a stack of rectangular poker chips.

Kilby was hired by Willis Adcock who was starting a small research group on semiconductors and said that
Kilby “fit right into our plans.” When Kilby joined the group in May 1958, he recalled his duties were not
precisely defined — “just something in the general area of miniaturization.”

Since radio was a big part of the electronics business, he proposed making an IF strip in tubular form that
would be preferable to the wafers in the Micromodule. After spending a few months on this project, building a
couple of models, and looking at the costs, it seemed like a losing proposition. This task was completed just a
few days before the plant shut down for a mass vacation.

As a new employee, Kilby had no vacation time coming and was left alone in a deserted plant to ponder the
lessons of the IF strip. According to Kilby, “It became clear that there were some things semiconductor houses
could do very well and that they had some potent techniques that this IF strip did not make very good use of.”
Then, there was a surge of inspiration.

He wrote in his notebook, “Extreme miniaturization of many electrical circuits could be achieved by making
resistors, capacitors, transistors, and diodes on a single slice of silicon.” Continuing on for five pages, he
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showed how to realize these components in practice as well as how an entire circuit could be assembled on a
single silicon wafer.

These writings in Kilby’s notebook describe a double diffusion process by which a bi-stable multivibrator (flip-
flop) could be fabricated with “conductive material evaporated to connect the transistor emitter and base to the
circuit, or small wires might be attached by thermal bonding.”

When everybody returned from vacation, Kilby had ironed out his ideas and presented them to Adcock, who
suggested first making the flip-flop from discrete silicon parts connected in the usual manner with wires and
solder. Kilby quickly built up the circuit using grown junction transistors and resistors formed by cutting small
bars and etching to value. Capacitors were cut from silicon power transistor wafers, metalized on both sides. It
was assembled and demonstrated to Adcock on August 28, 1958.

Although this test showed that circuits could be built with all
semiconductor elements, it was not integrated! So, Kilby set
out to build an oscillator circuit on a single piece of silicon
(Figure 5).

Figure 5. Shown here is Kilby’s first IC, a phase shift
oscillator. It’s made out of germanium (large rectangle) and
contains a single junction transistor (under the aluminum bar
in the center). The short perpendicular tabs are input and
output terminals. The large vertical bar on the right is ground.
Wires are made of gold and the entire device is held together
with wax. It’s 0.062 inches long and 0.04 inches wide.

Because of production problems, no silicon wafers were available to him. However, he did get hold of some
germanium wafers in which the transistors had been diffused and the contacts evaporated.

From these, he made a phase shift oscillator by having a young woman apply wax by hand to mask mesas for
the transistor and the distributed RC network. Kilby said it was done this way to provide the quickest
demonstration he could get. “It looked crude and it was crude,” Kilby confessed — but it worked!

On September 12, with Adcock and some others looking on, Kilby applied 10 volts to the circuit and it sprang
into action. A wavy line on the oscilloscope indicated that it was oscillating close to 1 MHz. Thus, the era of
monolithic electronics was born!

Later that month, he demonstrated a two-transistor flip-flop using the same crude method, again made of
germanium. Soon afterward with the arrival of photolithography expert Jay W. Lathrop, photomasks and other
parts were fabricated. By the end of December, Kilby had built diffused layer resistors and capacitors using
oxide layers on silicon and he had indicated how these parts might be evaporated on top of an oxide layer. On
February 6, 1959, Kilby applied for a patent on “Miniaturized Electronic Circuits,” which was issued on June
23, 1964. His patent shows the phase shift oscillator and multivibrator with thermally bonded wires.

However, the patent text says that “electrically conducting material such as gold may be laid down on the
insulating material to make the necessary electrical connections.”

Although the military was informed of this progress, they were not enthusiastic. Nevertheless, they awarded TI
a contract for further investigation in the spring. In March at the IRE show, TT went public calling it the most
significant development since the silicon transistor.
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Noyce and Fairchild

In 1959, rumors of TI’s looming IRE show announcement had spread to the little Fairchild Semiconductor Co.
in Mountain View, CA and it spurred activity. Fairchild had been formed
only two years earlier as a spin-off by eight young scientists who had left
William Shockley’s transistor company, started in Palo Alto in 1955.

Fairchild was headed by 31 year old Robert Noyce (Figure 6).

Figure 6. Robert Noyce was an American physicist who co-founded
Fairchild Semiconductor in 1957 and Intel Corporation in 1968. He is
credited with co-inventing the first integrated circuit along with Jack Kilby
in 1959. His realization of the microchip fueled the computer revolution
and gave Silicon Valley its name.

He was yet another product of the Midwest, growing up in several small lowa towns where his father was a
congressional preacher. Noyce recalls that “like so many boys of that time and place, he got exposed to a lot of
mechanical gadgets, and one of the things you did was tear the Model T apart and put it back together.” Two of
his three brothers also went on to technical careers.

Noyce attended school in the small agricultural town of Grinnell just east of Des Moines. He took physics
courses in high school “because I mowed the lawn of the local physics professor, who was a very sympathetic
character.” That professor was Grant Gale, who was a classmate of John Bardeen, one of the discoverers of the
point contact transistor. Gale obtained one of their first transistors which influenced Noyce greatly, who was by
then a junior in Gale’s physics class at Grinnell College.

Graduating from Grinnell in 1949, he went on to MIT for a PhD in physical electronics and then in 1953 joined
Philco which was starting a big program on transistors. Three years later, he joined Shockley Semiconductor,
staying only 18 months until frustrations caused him to join seven of his associates in forming Fairchild.

Fairchild had started out to make high speed, double diffused mesa silicon transistors. The mesa technique
involves etching a tiny plateau — called a mesa — on the silicon wafer. After diffusing a layer or two of
dopants into this surface, workers applied an inert patch (such as wax) to it and treated the surface with acid,
dissolving the semiconductor away everywhere except under the patch. Fine wires were then attached to the
layers forming a mesa transistor. Just about everyone in the business — Fairchild, Motorola, Texas Instruments,
and others — used this approach to make diffused base transistors.

The mesa process had problems. Dust and other impurities could easily foul the
P-N junction in the mesa, spoiling the transistor. This was a serious flaw that
plagued engineers. However, one of the founders of Fairchild made a major
discovery which propelled it to the top of the transistor industry.

Seeking a solution to these reliability issues, the Swiss born Jean Hoerni in 1958
(Figure 7) conceived the idea of a new planar manufacturing process.

Figure 7. Jean Hoerni was a Swiss-American engineer who pioneered the silicon
transistor. He was one of the eight founders of Fairchild. He is credited with
developing the planar process — an important technology for integrated circuits.

He suggested that instead of etching away silicon to form the exposed P-N junctions, why not embed them in
the protective coating of silicon dioxide. Noyce observed that, “When this was accomplished, we had a silicon
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surface covered with one of the best insulators known to man. So, you could etch holes through to make
contact with the underlying silicon.” This allowed impurities such as gallium to diffuse right through the layer.

Planar devices proved to have better electrical characteristics — specifically, far lower leakage currents —
which is critical in logic design. And, as was seen later, they permitted fabrication of all the components of an
integrated circuit from one side of a wafer.

About this time, Noyce began thinking about the same problem as Dummer and Kilby had pondered — how to
make a monolithic circuit. On January 23, 1959, he said, “All the bits and pieces came together.” He outlined in
his notebook a method for making “multiple devices on a single piece of silicon in order to make
interconnections between devices as part of the manufacturing process ...” His notes mentioned how devices
could be isolated from one another with P-N junctions, how resistors would be included, and how connections
could be made by evaporating metal through the holes in the oxide to interconnect the diodes for a particular
circuit.

In his later interviews, Noyce stressed that it was simply a matter of using techniques that already existed. He
was motivated by the fact that diffusion technology allowed the making of hundreds of transistors on a slice of
silicon. He noted that, “then people cut these beautifully arranged things into little pieces and had girls hunt for
them with tweezers in order to put leads on and wire them all back together again; then we would sell them to
our customers, who would plug all these separate packages into a single printed circuit board.”

At this time, the Air Force was placing its hopes on molecular engineering concepts — building up a structure
atom by atom that would provide a useable electronic function. Noyce believed that the molecular concept was
wrong for the time “because the real strength of the electronics industry has been to synthesize something out
of very simple elements rather than trying to invent a complex element. The real key to progress was to see if
you couldn’t devise the various elements you would need to build a circuit and then put these together.” This
idea coincided with industry chitchat to the effect that it would be nice to be able to make the whole thing in
one piece instead of having to fabricate it out of a lot of different pieces.

March 20, 1962 J. A. HOERNI 3,025,589

METHOD OF MANUFACTURING SEMICONDUCTOR DEVICES

Hoerni’s Planar Transistor Is the Key

Noyce said that for him the real key to the integrated circuit, after Fie2,
batch processing, was Hoerni’s planar transistor (Figure 8).

2 163 5

—

Figure 8. Jean Hoerni’s planar process as described in his patent. This
process is used to build individual components of a transistor and
connect them together.

“When this was accomplished, we had a silicon surface covered with one of the best insulators known to man,
so you could etch holes through to make contact with the underlying silicon. Obviously, then, you had a whole
bunch of transistors embedded in an insulating surface, and the next thing was that instead of cutting them apart
physically, you cut them apart electrically, add the other components you needed for circuits, and finally the
interconnection wiring.”

Noyce noted that there were several techniques involved but “the main one was, basically, to build back-to-
back diodes into the silicon between any two transistors so that no current could flow between the two in either
direction.” A resistor was the other element needed. It consisted of a diode-isolated piece of silicon that acts as
a resistor. You now had resistors and transistors, and could start building logic circuits, which you could
interconnect by evaporating metal on top of the insulating layer. Thus, it was a progressive buildup of the bits
and pieces of the technology to make the entire thing possible.
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On January 23, 1959, Noyce noted, “It was a question of having these rather vague concepts of insulators, of
isolation, of interconnection, and the photoengraving for the patterns, so that you drew on your bag of tricks to
combine these elements to make the integrated circuit. There was no huge light bulb flashing, but it was almost
as if you sat down as a semiconductor physicist and asked, ‘How can I do this job?’ There is no doubt in my
mind that if the invention hadn’t arisen at Fairchild, it would have arisen elsewhere in the very near future. It
was an idea whose time had come, where the technology had developed to the point where it was viable.”

Junction Isolation Invented by Lehovec

Unknown to Noyce, far away in North Adams, MA, the research
director of Sprague Electric Co., Kurt Lehovec (Figure 9) was looking
for better ways to make alloy junction transistors.

Figure 9. Kurt Lehovec was one of the pioneers of the integrated
circuit. He patented the concept of P-N junction isolation used in every
circuit element with a guard ring -- a reverse-biased P-N junction
surrounding the planar periphery of that element. He also pioneered
LEDs and lithium batteries.

Lehovec, a Czech-born physicist, was working on a technique of alloying from a liquid column to a
semiconductor wafer, called capillary alloying.

Lehovec, who later became a professor in the Materials Science and Electrical Engineering Department at the
University of Southern California, says once he had developed capillary alloying, he then began thinking about
how to put several transistors on one wafer in order to get smaller size and save separate encapsulation.

He recalled that, “Everyone knows a P-N junction biased in the reverse direction blocks current, so it didn’t
take a great deal of development to show this would work.” He immediately realized the importance of his
discovery. In order to save time, he proceeded to write up the patent application and file it himself, bypassing
the slower company patent attorney. It was filed on April 22, 1959, and the “Multiple Semiconductor
Assembly” patent was issued on April 10, 1962, and assigned to Sprague. Because Lehovec was under salary
with Sprague, he was paid only one dollar for this invention.

Development of the Integrated Circuit at Fairchild

Historians are not clear as to the events leading up to the IC at Fairchild. At the time, Fairchild was comprised
of the eight founders of a closely aligned group who had worked at Shockley. They knew each other very well
and often just bounced ideas around with each other. Neither Noyce nor his associates were able to recall how
Noyce’s idea was accepted as a mainstream corporate project. One of the founders, Victor Grinich, said it was
“one of those things that just happened — one of those obvious things.” He was surprised to learn Noyce had

patented it — but called it “a stroke of genius.”

Another founder, Gordon Moore, recalls when Fairchild heard about the impending T1 announcement, Noyce
called a meeting to explore how they should apply Fairchild’s know-how to the problem of putting several
components together on a silicon chip. It was during that meeting that Noyce first discussed with his associates
his ideas about using junction isolation to separate the components and of depositing an adherent metal film
over the silicon oxide as in the planar transistor.

Moore says that the project began a few months later. Moore, who was then head of engineering, remembers
there were difficulties with lead bonding and with achieving the junction isolation. Nevertheless, in February
1960, Fairchild announced that it was life testing “large numbers” of what it called its micrologic elements.
Noyce’s patent for a “Semiconductor Device-and-Lead Structure” was filed July 30, 1959.
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Near the end of 1961, both Fairchild and TT were turning out commercial integrated circuits in production
quantities. Several other companies were also considering entering the fray. Integrated circuits had arrived —
made practical by the advent of planar technology with leads on top of the oxide!

Kilby vs. Noyce

The stage was now set for a battle over the patent rights to the integrated circuit. Both Kilby and Noyce had
patents for the integrated circuit that looked very similar. Kilby filed his application in February 1959 and
Noyce filed in July of the same year. Immediately after Noyce’s patent was granted in 1962, T1 declared
interference against the Noyce patent. Realizing the stakes e 194 e i SFdtas
involved, a fierce battle ensued. The lawsuit, Kilby vs. Noyce, was TR i -

widely known, and it took about 10 years for them to reach the
verdict. Let’s take a closer look at the issue involved.

4 Sheots-Shoet 4

Figure 10 shows the integrated phase shift oscillator circuit
invented by Jack Kilby, whose patent application was filed in
February 1959.

Figure 10. Kilby’s integrated circuit patent showing the phase shift Hig. 8¢
oscillator. Methods for making flip-flops and other devices were P
also in the patent
April 25, 1961 R. N. NOYCE 2,981,877

‘SEMICONDUCTOR DEVICE-AND-LEAD STRUCTURE
Filed July 30, 1959 INVENTOR,
/ Roseer V. Noyee
. . . . . . G-
It was configured with a mesa transistor, bulk resistor, and diffusion SR R LI
capacitor, connected with gold wire bondings.

~Ox10E

Figure 11 shows the Planar IC invented by Robert Noyce.

Figure 11. Noyce’s planar integrated circuit patent showing the
transistor and lead structure. A C-shaped ring forms the base contact.

It was composed of an oxidized film which acted as an insulator, and interconnects formed by vapor-deposited
metal.

The main point of the dispute was the method of interconnecting the components. Kilby’s patent taught that:
“For the electrical contacts, instead of using the gold wire, other methods are also possible. For example ... to
vapor-deposit the silicon oxide film onto the semiconductor circuit wafer ... Next, laying down the gold or
other material on top of the “oxide” to form the necessary electrical connection.” This is basically a form of the
first IC that Kilby created.

Noyce’s patent taught: “Depending on past methods, electrical contacts ... the wire must be directly connected
to the ‘components.’ ... By this invention, the lead wires can be adhered at the same time and with the same
method as the components themselves.” This is close to current IC technology.

The court conclusion came down to the terminology of “laid down” and “adhered” used in each of the patents.
In 1969, the appellate patent court made the final verdict that “Kilby’s didn’t prove the term ‘laid down’ always
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meant or later came to mean the same as “adhere” in either electronic or semiconductor technologies.” This
was in favor of Noyce, but the Kilby side complained and requested the Supreme Court for reconsideration,
only to be rejected.

Happily, the rights of both companies came to be owned and cross-licensed by both parties. This was due to the
fact that both companies had previously agreed to settle the trial in this way in the summer of 1966 before the
final verdict!

Epilog

Despite having been championed in England as early as 1952, Kilby, Noyce, and others have suggested that the
integrated circuit could only have been invented in the US. Clearly, a broad base of semiconductor technology
did not exist in England at the time of Dummer’s 1952 prediction but did exist in the US in 1958. Kilby felt
that Dummer was probably headed toward a dead end in actually implementing his concept, because “he
started too soon when the only technology was grown junction stuff.”

Historians agree that although the integrated circuits that
were developed at TT and Fairchild were not the molecular
electronics the Air Force was advocating, the military was
important in establishing the motivation to miniaturize as
well as in ultimately becoming the first customer. It’s clear
that the integrated circuit was no accidental invention like
penicillin or the Gunn-diode effect.

Kilby and Noyce both received the National Medal of
Science and today are celebrated as co-inventors of the
integrated circuit (Figure 12).

Figure 12. Rare photo of Jack Kilby and Robert Noyce
together with their medals.

Noyce died in 1990, so he did not share the Nobel Prize in Physics with Kilby in 2000, but many believe he
would have had he lived.

The physical insights of these two very different men were what made the invention of the integrated circuit
possible. These inventors could hardly have known the outcome when they made their discoveries in 1958 —
that they were going to change the world!
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HELLGATE AMATEUR RADIO CLUB
AGENDA - 12 Aug 2024 meeting

Program: Parks on the Air Tutorial by W7RPG

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, Jun: Motion to approve minutes: 1% 2"
Discussion Vote: P/FIT
Treasurer’s report: KI7THYG, Motion to approve report: 1% 2"
Discussion _ Vote: P/IFIT
Repeater Committee Report: W7RPG, Motion to approve report: 15 2"
Discussion _ Vote: PIF/IT
HF Committee Report: KOSN, Motion to approve report: 1° 2"
Discussion Vote: P/FIT
Events for 2024:

Sep 07 Fox Hunt 10:00a-2:00p — if any interest ?
Sep 09 HARC Testing, Meeting

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

HARC Discussion List
1.

2.
3.
VHF Net Control Station assignments:
Jul 03 N7PAS Aug 07 N7PAS
Jul 10 N7NHS Aug 14
Jul 17 NZ7S Aug 21
Jul 24 K7MSO Aug 28

Jul 31 W7RPG

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

Good and Welfare.

*** Next Club meeting: Sep 09 ***
Is there any other business?

Meeting is Adjourned at _:__ PM.
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Calendar of Events

Board: NZ7S, W7RPG, KJ7THG, KTMSO

Editor - N7PAS

11

18

25

Sunday

Monday

12

HARC Testing 5:30
& Meeting 7:00PM
Program:

POTA Tutorial

19

26

13

20

27

Tuesday

Wednesday

7

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

14

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

21

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

28

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

Thursday

1

15

22

29

16

23

30

Saturday
3

HARC Saturday Net
9:00AM on 147.040
Repeater.

10

HARC Saturday Net
9:00AM on 147.040
Repeater.

17

HARC Saturday Net
9:00AM on 147.040
Repeater

24

HARC Saturday Net
9:00AM on 147.040
Repeater

31

HARC Saturday Net
9:00AM on 147.040
Repeater
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HARC EVEIltS: (Actual Dates Unknown)

10.

1.

12.

13.

14.

15.

Month Activity
Monthly MARS Interoperability Exercises — Eric NZ7S will keep us advised.
1%t week of each month for 2024. Check in on 60 meters. Noon and 8 pm
Channel
April Grizzly Triathlon
April 27 Riverbank Run
June 04 Trail Rail Run
June 22-23 Field Day
June 28-30 Missoula Marathon — See Coming Events — pg 1
July 04 W7PX Special 4™ of July Event — Cabin needs to be reserved.
July  19-21 Glacier Waterton Hamfest
¢—mmmmen We are here
Sept 03 Fox Hunt ?? 1 per year on Saturday from 10:00AM to 4:00PM
October JOTA/JOTI
October Great Montana Shakeout Drrill
October Bitterroot Mushers Dirt Dash
November Election Day - 5th
December Sky Warn Recognition Day (0000Z-2359Z)
December 9 HARC Christmas Dinner Meeting
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A Letter from the Constitution and By-Laws Committee

Proposed Constitution and By-Laws are simpler to
read, easier to get information

The committee has been working to simplify the club’s Constitution and By-Laws
Established by a membership vote and motion on 9 January 2023.
We have:

* Clarified the definitions of membership, dues and voting.

* The number of membership types has been reduced from six to five.

* All attributes of any particular membership type will be under one paragraph, not scattered across
multiple pages and sections. This will allow club officers to quickly look up this information and
answer questions during meetings.

* Moved officer elections one month earlier to avoid the end-
of-year crunch.

* Nominations are now in October, voting is in November.

e Clarified the definitions for Committees and Positions in the
club,

* With the hope of leading to less confusion,
* easier to comply with the CBL

* Spend less time figuring out the CBL and more time being radioactive

These improvements, if passed, will allow the club officers more time to focus more on club activities (benefit
to members) . Thank you for taking the time to read this and now please take the time to vote.

Voting must be completed by 6 September 2024 Constitutuion & By-Laws Committee

Goto: https://www.surveymonkey.com/r/ JVHRPCP to Vote
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CONSTITUTION
HELLGATE AMATEUR RADIO CLUB, INC.

Missoula, Montana Proposed — Vote by 6 Sept 2024

PREAMBLE
We, the members of the HELLGATE AMATEUR RADIO CLUB, INC., a non-profit organization, endeavoring to
promote the art of Amateur Radio in Missoula and surrounding counties for individual and public use, do hereby
ordain and establish this Constitution. This endeavor shall include fostering cooperation among its members;
developing individual proficiency; furthering the interest of amateur radio in the community; and providing
emergency communications when called upon by proper civil, federal, or military authority. This also includes
testing for public safety, fostering national or international competition, and other public service. The organization is
organized exclusively for charitable, educational, scientific, and public safety purposes relating to amateur radio in
our community and state within the meaning of section 501(c)(3) of the Internal Revenue Code or the
corresponding provision of any future United States internal revenue law.

Article | - TITLE
The Organization shall be known as the Hellgate Amateur Radio Club, Inc. (HARC). The Club shall be identified as
such, or by such call sign(s), as may be assigned by the Federal Communications Commission (W7PX).

Article Il - MEMBERSHIP
All persons interested in amateur radio shall be eligible for membership. Membership shall be by application upon
such terms as the Club shall by its By-laws provide.

Article lll - OFFICERS

Section 1: The officers of this Club shall be the President, Vice President, Secretary, and Treasurer. These officers will
also constitute the Board of Directors of the Club.

Section 2: The officers of this Club shall be elected for a term of one (1) year by a ballot of the majority of the voting
members present. Officers will be nominated at the regular October meeting, elected at the regular November meeting,
and, after one month to bring the new officers up to date, assume the duties and responsibilities of their respective offices
in January at the first regular monthly meeting of the new year.

Section 3: Vacancies occurring between elections must be filled by special ballot at the first regular meeting following the
meeting at which the vacancy is announced. Election shall be by a ballot of the majority of the voting members present.
Section 4: Officer Removal: Proposals for removal shall be submitted individually in writing by five (5) voting members at
a regularly scheduled meeting. Voting on the removal proposal will be by majority vote of the quorum conducted at the
next regular meeting.
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Article IV — DUTIES OF OFFICERS

Section 1: The President shall preside at all meetings of this Club and conduct the same according to the rules adopted.
The President shall enforce due observance of this Constitution and By-laws, decide all questions of order, sign all official
documents that are adopted by the Club and none other, and perform all customary duties pertaining to the office of the
President. The President shall also have authority to make appointments of members to specific positions as necessary
for the needs of the Club, other than those offices specifically enumerated. The President shall have responsibility over
the required positions — see Artical 5, Section 4. The President shall, at the expiration of the current term of office — during
the month of December, turn over everything belonging to the Club to the newly elected President.

Section 2: The Vice-President shall assume all the duties of the President during the President's absence. The Vice-
President shall, at the expiration of the current term of office — during the month of December, turn over everything
belonging to the Club to the newly elected Vice-President.

Section 3: The Secretary shall keep the Constitution and By-Laws of the Hellgate Amateur Radio Club and have the
same for inspection at every regular meeting. The Secretary shall cause all amendments, changes, and additions to be
added therein and shall permit the Constitution and By-Laws to be reviewed by any member upon request. The Secretary
shall keep a record (Minutes) of the proceedings of all meetings, handle such correspondence as may be necessary for
the business of the Club, and read communications at each meeting. The Secretary, in conjunction with the President,
shall also be responsible for such reports as may be requested by the ARRL. The Secretary shall, at the expiration of the
current term of office — during the month of December, turn over everything belonging to the Club to the newly elected
Secretary.

Section 4: The Treasurer shall keep records of the Club's finances, membership, and equipment assets. At each monthly
meeting the Treasurer shall submit a report, and upon request, an itemized statement of disbursements and receipts. The
Treasurer shall accept and record applications for membership and membership renewals to the Club and shall maintain
a current list of members. The Treasurer shall also be responsible for making such tax and corporate reports as may be
required of the Club by state and federal laws. The Treasurer shall, at the expiration of the current term of office — during
the month of December, turn over everything belonging to the Club to the newly elected Treasurer.
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ARTICLE V - POSITIONS & AD-HOC COMMITTEES
Section 1 - The Board (President, VP, Secretary, Treasurer) (See Atrticle Ill Section 1)
Section 2 — Definitions:
Club Positions and Role Descriptions: These persons should operate as individuals, draw on the skills and talents of
each member, and work toward common goals to ensure club success. Effective members should have: a commitment to
the club, sufficient time to devote to the position, an understanding of the role of the Club and their role within it.
Section 3 - These required positions will consist of 1 person for the following assignments appointed by the President:

Emergency Coordinator — See By-Laws Section 5 paragraph 3

Trustee — Holds club license, A club station license grant may be held only by the person who is the license
trustee designated by an officer of the club. The trustee must be a person who holds an
operator/primary station license grant.

QSLs Awards — Receive and maintain cards and grant earned awards to qualified members.

Webmaster — Actively maintain and update the clubs web site w7px.org

License Exam Coordinator — Insure monthly exams take place with qualified examiners.

Static Editor — Edit/publish the clubs monthly newsletter with accurate and informative information.

Section 4 — These Ad-Hoc non-required but important positions may include the following examples:
Repeater Committee — Make necessary recommendations & maintain the Club repeaters.
Program Coordinator — Ensure an active and enlightening radio program is presented each month.
Other positions — As required by the Board

ARTICLE VI - DUES

The Hellgate Amateur Radio Club, by majority vote of those voting members present at any regular meeting, may levy
upon the general membership such dues and assessments as shall be deemed necessary for the business of the
organization. Non-payment of such dues shall be cause for being dropped from the Club roll, except where specifically
exempted by a majority of the voting membership present at a regular meeting.

ARTICLE VIl - AMENDMENTS

Any proposed amendment, change, or addition to this Constitution or By-Laws must be presented in writing by a voting
member at a regular meeting. Such proposed amendment, change, or addition must be published in the next newsletter
or by special mailing, prior to the next regular meeting. Instructions shall also be published giving instructions for voting
by proxy for members unable to attend. It shall be voted on at the next regular meeting and must be approved by two-
thirds (2/3) of the voting membership present, including written proxy votes, by email from those regular members unable
to attend.

ARTICLE VIl - DISSOLUTION

Section 1: Upon the dissolution of the organization, the Board shall, after paying or making provisions for the payment
of all the liabilities of the organization, dispose of all the assets of the organization exclusively for the purposes of the
organization in such manner, or to such organization or organizations organized and operated exclusively for charitable,
educational, religious, or scientific purposes as shall at the time qualify as exempt organization or organizations under
section 501(c)(3) of the Internal Revenue Code of 1986 or the corresponding provision of any future United States
internal revenue law, as the board shall determine.

Section 2: Any such assets not so disposed of shall be disposed by a court of competent jurisdiction of the county in
which the principal office of the organization is then located, exclusively for such purposes or to such organization or
organizations as said court shall determine, which are organized and operated exclusively for such purposes.

Page 220f 25 pages



BY-LAWS of the

HELLGATE AMATEUR RADIO CLUB, INC.

Missoula, Montana

Section 1: MEMBERSHIP

A. Type of Membership

1. Full Membership shall be open to all persons with an interest in the amateur radio service,
a. Who subscribe to the nature and purpose of that service as described in the governing regulations of the
Federal Communications Commission, Part 97, Subpart A.
b. Who express a willingness to abide by the Club Constitution and By-Laws.
C. Who commit to abiding by the dues requirement described in Section 3A of the By-Laws.
d. Who hold a valid amateur radio license.
e. Will have voting privileges.

2. Family Memberships. A Club member meeting the qualifications of A above.
a. May include immediate family members who reside in their home, and who meet the qualifications of A above.
b. May join the Club upon application and payment of an additional one-fifth (1/5) per such family member over
and above his, or her, own dues.
c. Family members will have regular or associate voting status according to their qualifications.

3. Student memberships. Full-time students enrolled in an accredited educational institution and
otherwise qualified for Club membership may pay a reduced dues rate as set forth in section 3A with voting privileges.

4. Associate Membership. Persons who meet all the qualifications for membership described in A1, above, except for
(A1d), may be accepted as Associate Members. Associate Members are welcome to attend all Club meetings, to take
part in discussions, and to participate in all Club activities as legally permissible.
a.Associate members are NOT entitled to vote on issues placed before the Club for formal decision and do not

count as part of the quorum. Dues as set forth in section 3A.
b.Associate members may become Full members upon receiving a valid license (Call Sign), submitting a
membership application, and paying the membership fee.

5. Life Memberships. Lifetime memberships may be awarded to qualified applicants who:
a. Have been active club members for at least 3 years,
b. Make a payment of $500.00/person,
c. Life memberships shall be by application, for approval by the Board and voted on by membership prior to
acceptance.
d. Will have voting privileges.

B. Length of Membership

1. Membership term shall ordinarily be one calendar year (beginning Janurary 1st and ending December 31st),
payable November - January 31st.
Members whose dues are not current by February 1st shall be dropped from the Club roll.

C. Termination of Membership

All memberships may be terminated for cause by a majority vote of the total voting membership present at any regularly
scheduled meeting. Proposals for termination shall be submitted in writing by three (3) independent members at a regular
meeting, to be voted upon at the next regular meeting.
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Section 2: MEETINGS

A. Regular meetings shall be held on the second Monday of each calendar month at such place as the President shall
order. The regular meeting can be scheduled for a day other than the second Monday by a majority vote of the voting
members present at a regular meeting.

B. Special meetings can be called by the President upon the written request of any five (5) voting members of the Club.
Notices shall be sent to all the members informing them of the special meeting and the business to be transacted. Such
notices shall be given to the Club members by mail, telephone, or by amateur radio, and shall be given at least 24 hours
before the meeting time. Only such business as designated in the said notice shall be transacted at such meetings.

C. At any meeting, one-fifth (1/5) of the membership in good standing (see Section 1A1), shall constitute a quorum for the
transaction of regular business.

D. Roberts Rules of Order shall govern all regular and special meetings.

Section 3: DUES AND SPECIAL ACCOUNTS

A. The regular club dues for the following year shall be set by resolution at the October meeting of the calendar year.

1. All membership, except Life, ends the last day of December of each year.

2. Full membership dues shall be set for a single member.

3. Family members living in the same household shall be eligible for a Family membership
and shall be charged dues at one-fifth (1/5) of the regular rate per additional individual.

4. Student and Associate members shall be eligible for membership at one-fifth (1/5) the rate of a membership.

5. New members, joining the club after the first month of the calendar year shall pay a prorated amount based
on the month in which they are applying for membership. New member dues shall be prorated in increments
equaling one-twelfth (1/12) of the dues of a Member per month, rounded to the nearest dollar.

B. The regular club dues shall be payable in, or before, the first month of the calendar year. Reminders of dues due will
be printed in the November, December and January Static. Members who have not paid fees by February 1st shall be
dropped from the Membership list.

Any Member paying dues after the first month of the calendar year shall be required to pay the annual dues in full.

C. All dues will be current before a member will be allowed to:
1. Participate in Club elections,
2. Vote on Club activities,
3. Be involved in, or appointed to, any committee or position (see Article 5).

D. Club Newsletter
1. Every Member shall receive the Club Newsletter, The Static — via email.
2. Complimentary subscriptions may be provided to other clubs and specific officials at the discretion of the
Board of Directors of the Club. These subscriptions shall end at the end of each year.

E. All interest earnings and other revenue generated by the Club can be deposited in the General Fund, unless
specifically directed by a majority vote of the voting membership at a regular meeting or requested by the donor.

F. Life Member Funds: Life membership funds submitted and accepted by the Club shall be deposited in a seperate
account not the general fund.

G. Audit

Once a year, in February or March, the President shall appoint 2 members other than an officer of the Club to review

the financial records of the Club, during the next month, and to report back to the membership, at the next meeting, as to
the correctness of said records. The members do not need to be auditors.
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Section 4: AUTHORITY

This document shall take precedence over any other publications (Static, web site, membership forms, etc.) that the club
publishes. It shall be the final authority should their be a dispute between literature.

Section 5: ELECTIONS AND APPOINTED POSITIONS

The Officers of the Club shall present to the membership at the October meeting a list of nominees for Officers of the
Club. Prior to the election at the November meeting, any voting member present may make additional nominations from
the floor. The election of officers shall be held at the November meeting.

Club Officers may appoint volunteer members to positions that aid and assist Club operations. Club Officers who make
an appointment shall be responsible for the actions of the appointee in Club matters.

To ensure the continued ability of the Club to respond to requests for communications assistance from public agencies,
the Club shall designate a member, who holds a valid General Class or higher Amateur Radio License, as Emergency
Coordinator (EC). The Emergency Coordinator will be the designated liaison between public agencies and the Club in all
matters relating to emergency communications. Club Officers and Standing Committee members should ensure that the
Emergency Coordinator is consulted about any proposed procedures or actions that may impact emergency
communications operations.

The undersigned, being the directors of the Hellgate Amateur Radio Club, do hereby certify that the foregoing
Constitution and By-laws were duly adopted by the required vote of the membership of said corporation at a regular
meeting held on the nineth Day of September, 2024.

Board: Signatures:

President, Eric Sedgwick — NZ7S.

Vice President, Dale Baldwin — W7RPG

Secretary, Mike Leary — KTMSO

Treasurer, Jim Ramsey — KJ7YHG

Appointed Assistants:
Paul Shuey — N7PAS (Editor)

David Herzberg — KTMTD

Go to: https://www.surveymonkey.com/r/ JVHRPCP to Vote
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