Illawarra Amateur Radio Society

Propagator JULY 2023

Upcoming Meeting on the 11" JULY 2023

The next meeting will be at the Blue Scope Steel visitors centre 7.30pm

Blue Scope Northgate entrance off Springhill Road (See website for detailed map)

THE FOLLOWS A COVID19 SAFE PLAN

VK2RUW (Knights Hill)
34.6231° S, 150.6942° E

VK2AMW

This year is our 75 aniversary

VK2RMP (Maddens Plains)
34°15'30.6"S 150°56'47.4'E

QF55LR




Our last meeting 13" June 2023
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We had a great turnout of members and guests on Tuesday night’s meeting. All the test gear and sample filters
supplied, all we needed was some keen hands-on participants, we had plenty @

Thanks to Ned VK2AGV who was keen to assist with testing & setup, Mal VK2DXM who brought along a NANO VNA
and some filters for testing. We were also joined by St George ARC members John VK2EKG & Paul VK2GX. They

brought along some really well-built home brew cavities for testing.







It was one of those special meetings that you remember for a while.

The chocolate biscuits didn’t hang around for too long and everyone had a good chat and many “technical”
discussions after @)

Perhaps we also added unwanted cavities due to the sweets and biscuits

If you missed out and want to learn more about Filters and how to test them using analysers, VNA’s, signal
generators, Oscilloscopes and even the simple antenna analyser, drop us an email and we will be more
than happy to share the information, please send an email to iars.keithb@gamil.com

NEXT MEETING

SHOW & TELL AND!!!.......

How would you like to win your very OWN
NANO VNA?

ManoliNA

If the answer is YES! then all you have to do is present a SHOW and TELL at our next meeting and if the members
select your “show and tell” as the most interesting (not necessarily the most flashy), you go home with this magic
prize. **

Only two rules apply.

1) Must be an IARS member to be eligible for the prize (you can see John EJL if you are not)
2) Must have the most interesting show and tell

There will be the usual refreshments with some nice biscuits to enjoy with your mates, so, pop along next meeting.

Look forward to seeing who has the best story, project, antenna, shack, invention or whatever may interest our radio
enthusiasts.

Please keep the support for this going and bring oddities in and take some home for a small donation to
the IARS. With the next meeting please bring along an donate those old items that you no longer use and
may even have thought about throwing it in the bin, someone else may be looking for that very part. Wire,
pieces of coax, old parts, plug packs, power supplies, capacitors, resistors, coils, tubes, knobs, anything that
someone can use.



For $5 you can earn some good cash and all monies go to your society, win-win.

As usual see Simon VK2KU, the fella with the coloured balls and big smile

Snowball was not drawn in the 13" June meeting but will be operating at the next meeting

In Simon’s words “I’LL BE BACK”

Congratulations to our newest licenced member.
Adam Moylan VK2AEV

Adam has just recently passed his AMC examinations through the IARS.
Please join us in welcoming Adam to the amateur radio world and keep an ear out for him on air.

We would also like to wish Vinnie, VK2VIN all the best of luck with his studies, he has decided to upgrade from
Standard to Advanced, GO VINNIE!!

Is it your turn next to get your licence??? Or just want to
Upgrade? It is as easy as One, Two, Three @

THVIETO

RADID & ELECTRONWICE 3CHOOL

— e~ IR A ENNIRIELS

Looking to Upgrade to Standard or advanced and even obtaining your Foundation license
we have remote assessing available.

The IARS can help with obtaining your Foundation, upgrading to Standard or Advanced from the comfort of your own
home, and its FREE!!! *

We have approved AMC accessors that can offer remote assessments for the AMC.

Please contact Keith VK2KQB at iars.keithb@gamil.com for further information.

Your society supports further learning, please find out more on how we can help you. AMC website is Australian
Maritime College - Australian Maritime College | University of Tasmania (amc.edu.au)

(* Training, assistance, and assessment is free, however there are costs associated with the ACMA call sign and AMC examinations)



Membership fees

We still have many membership payments outstanding and are hoping that we can get this all settled before the
next meeting. The IARS membership fees are still one of the lowest at $25.00 normal, $20 concession. This relates
to $2.20 per month, for 11 meetings (less than the price of a cup of coffee)

Your membership fees keep your club operational, please support your club.

All monies from our interest on investment, donations and membership fees goes to support the club with Public
liability insurances, Repeater maintenance, Repeater site fees, Blue scope meeting hall rental, IARS call signs with
the ACMA, Coffee, tea & refreshments, Outings & picnics and Christmas dinner.

Excellent value for money!!!!

We want to thank the members who have paid membership and
the extra donations we received this year, much appreciated.

To make payments you could either pay John VK2EJL at the next meeting OR use the IARS
bank account (info below),

please add your call sigh or name with the payment, thank you.

Bank: IMB Wollongong
Account name: lllawarra Amateur Radio Society
BSB: 641800
Account number: 100023291

&
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Please join us in welcoming our newest members

1. Adam Moylan
2. Jose’ Barradas
3. Bruce North

Welcome to the IARS family



Don’t forget the THREE weekly IARS nets as below (Yes there are Three now)

W o the 1arsNETs L.

IARS Tuesday evening weekly 80m NET on 3.666MMHz at 8.30pm hosted by Mal VK2DXM and Rob VK2MT

Join us every Tuesday evening, expect the second Tuesday of the month for a great get together on 80m. Signal reports,
news and general discussions are the agenda.

Saturday Morning EAST COAST NET hosted by Steve VK2BGL at 9.30am

You are invited to join Steve every Saturday at 9.30am on our 146.850MHz repeater (linked to 146.675MHz) or
VK2BGL-R on Echo-link for a very enjoyable morning of general discussions from amateurs who log in from all over
the world. This NET is linked to multiple repeater systems including VK2RFS south coast. Join Steve and everyone for
a very enjoyable 2 hours on Saturday morning.

The IARS would also like to thank Doug VK2XLJ, who is always willing to assist whilst Steve is away.

Thursday afternoons at 12pm and is run by Chris VK2CY.

This Net is made up of many retired Marine Radio Operators and Radio Inspectors, but everyone is welcome. As you
can imagine their topics of discussion can be far reaching, informative and enlightening. The Net operates on the
Society’s 2 metre repeaters of 146.850 and 146.675, while out-of-towners can check-in on Echolink via VK2MT-R.

VK2RUW (Knights Hill) VK2RMP (Maddes Plains)
146.675 MHZ >>>>> linked <<<<< 146.850 MHZ



Current STATUS

e 438.225 with a - 5MHz offset. OK

e 146.975 with a -600kHz offset NO CTCSS, C4FM enabled OK

e 146.850 with a — 600kHz offset (linked to 146.675) NO CTCSS OK
o 146.675 with a — 600kHz offset (linked to 146.850) NO CTCSS OK

e 53.650Mhz with a — 1Mhz offset 123Hz CTCSS tone OK

e 438.725Mhz with a -5mHZ offset DMR only, OK

e 1296.850Mhz Beacon with simplex repeater function - OK

e Echo-link VK2ZMT-R is back on the air on 146.850MHz and 146.675MHz via VK2MT-R and VK2BGL-L when
linked - OK

The IARS welcomes any feedback on our repeater systems.

Please send all your feedback to iars.keithb@gmail.com and it will be
passed on to our repeater team.

Any donations to help us maintain our great repeater system will be greatly appreciated. Please check
our banking details on our website at www.iars.org.au under the Contact details page.

As reference of the donation please add your Call signh and the words “Repeater Donation”
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BUY..SWAP..SELL..GIVEAWAY

LOOKING FOR SOMETHING to SWAP, BUY, SELL, an OLD PART

Parts you may need for repairs or some radio gear you no longer need that could go to a new home...........?
Email iars.keithb@gmail.com

e Looking for old test equipment laying around in your shack, working or NOT! Email Keith at
vk2kab@gmail.com

e GIVEAWAY We still have two valve radiograms to anyone interested. Please email the secretary at
iars.keithb@gmail.com or secretary@iars.org.au for pickup details, please don’t let this great offer pass you

buy as it will not be around for much longer.




Share it with us, this could be suggestions, technical ideas, circuit
diagrams, IARS community projects, pictures of your latest shack
project, in fact ANYTHING of interest

Let us know by return email iars.keithb@gmail.com

Also, if you have some IARS related pictures or information that we can put on the IARS
website, please let us know and we can get that happening.

This month’s Tech Corner contribution, Upgrading a Marconi 2955R to LCD display

“ Ditch the CRT? ”, Keith VK2KQB

| recently purchased a Marconi 2955R communications test set. The good news is that | got it for a reasonably good
price, the bad news it needed to warm up for 30 minutes before | could use it due to a dodgy OCXO. Oven Controlled
Crystal Oscillator for those unfamiliar with the term OCXO. | was also nervous knowing that the tester being about 30
years vintage, has a CRT for a display. CRT’s don’t last for ever and being over 30 years, | was a little concerned about
the health of the CRT and associated components like the LOPT. (When would it come to rest)

Even though my first job was replacing the OCXO, | couldn’t help looking for a suitable replacement for the CRT
should it decide to fall over. Murphy was out of town so luck would have it that | came across a local (Sydney) ham
operator Kevin, who has obviously spent many hours developing an LCD display to replace the CRT. | jumped at this
straight away even though my CRT was still operational.

Kevin Jardine, VK2KVJ was very helpful in supplying the necessary information of the interface boards he developed
and how to set this up and make it work. | could not believe my luck that he also had a solution for my slowly dying
OCXO. His upgrade not only replaced the CRT but gave me the opportunity to replace the whole Marconi CRT control
board AC/1, which housed the dodgy OCXO. The new OCXO board with the 10MHz reference to run the machine was
obtained from Kevin’s contact in Norway, Askild Elde, who for under $100.00 shipped the 10MHz OCXO board to
Australia. An absolute bargain and NOT from FleaBay! (Although | had to use the services of fleabay to obtain a LCD
panel)
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LCD Panel purchased from EBAY.
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LCD Panel set to White background (not installed yet)

Installed and set to a subtle green

At this moment a very happy camper with my Marconi 2955R working beautifully.

If you require any more information on upgrading your test set, please contact me at vk2kgb@gmail.com




Guide to RF Coaxial Connectors and Cables

Given that typical RF systems are comprised of any number of items, e.g. RF generators, ampilifiers,
aftenuators, power meters, couplers, anfennas, etc., it is not uncommon that a great deal of thought is
given to these “high end” devices while mundane itemns such as connectors and cables are often freated
as an afterthought. With a wide variety of coaxial connectors and cables available for use in the RF and
Microwave spectrum not giving these essential components foo much thought is a misstep and can resulf in
undesirable systemn degradation.

RF coaxial connectors provide vital RF links in communications, broadcast, EMC testing, commercial and
military, as well as test and measurement fields. In this guide, you will learn about the different types of RF
Coaxial Connectors and Cables and the various uses for each. Guidance and insight will be provided to
assist in choosing connectors best suited to accommodate your specific applicafions.

1.0 RF Coaxial Connectors

The vast array of RF connectors available can be overwhelming, but they are all characterized by just a
few key parameters. The most obvious characteristic of a connector is its physical size.

Other considerations include power handling and frequency range capabilities. To ensure maximum
power fransfer, the characteristic impedance of the connector should match the source and load. All of
these characteristics, along with connector durability and cost, must be considered for each application.

The most commonly found connector types in RF applications are available in both male and female
configurations, standard and precision grades, high frequency and in some cases high power versions.

1.1 BNC

The BNC connector is perhaps one of the most widely used connectors
in the test and measurement field. It was developed by Bell Labs in
the early 1250s and is typically used for low power inferconnections on
RF test equipment such as audio and signal generators, oscilloscopes
and amplifiers. The inexpensive BNC utilzes a bayonet retention coliar
to provide quick mate/de-mate action and also serves to prevent
accidental disconnection. The BNC connector is typically designed to
provide a characteristic impedance of 50 or 75 chms, depending on the
application. BNC connectors are generally rated for use in the DC - 4 GHz
frequency range; however, they are rarely used above 500 MHz. While
they are capable of handling 80 - 100 Watts average power up fo 1 GHz,
they typically do not have a maximum power rating. They do however
carry a maximum voltage rating of about 500 V.

1.2TNC

The TNC connector is merely a threaded-version of a BNC connector.
It provides a more secure connection and thus reduces vibration ' 4
issues that can be found with the BNC. The TNC will operate at higher '

frequencies than the BNC and there are also high power TNC versions

available.

1.3 SMA

The Sub-miniature Type A connector was developed in the 1960s and
has proven to be a very popular choice in low power, high frequency
applications. It was criginally intended for use on 141 type semi-rigid
coaxial cable, where the center conductor served as the center pin.
its use was later expanded to flexible cables with soldered on center pins.
It consists of an inner contact ring and a hexagonal clamping nut
attached via a snap ring. Special wrenches are used to achieve the
correct forque; typically 5 Ib-inches. There are different versions avallable
such as high frequency. self-locking and precision. Commonly used as
interconnects on RF boards, microwave filters, and attenuators, the SMA
will operate up to 18 GHz. Precision versions extend the upper frequency
limit to 26.5 GHz. Although the SMA will mate to the 2.92mm/ K", 3.5mm,
and APC-3.5 connectors, It is not recommended as slight dimensional
differences may result in connector damage.




1.4 3.5 mm

The 3.5mm connector is a precision connectoer primarily developed ot
Hewlett Packard (now Keysight Technologies). It is similar in design 1o the
SMA but employs an air dielectric for higher performance.

These connectors perform well to 34 GHz, but typically are used to 26.5
GHz. Since the 3.5mm is a precision connector, It is more expensive than
similar designs and is thus often found In calibration kits and metrology
applications as opposed to common test and production applications.

1.5 2.4 mm

Developed in the mid 1980s by Hewlett Packard (now Keysight
Technologies), this 50 GHz connector employs a 4.7mm outer conductor
arranged around a 2.4mm center conductor. The 2.4mm is available in
three grades: general purpose, instrument and metrology. Since these
connectors are not directly compatible with the SMA family, precision
adapters are required to mate a 2.4mm connector fo an SMA.

1.6 292 mm/fK Type

This connector was designed and developed by Wiltron (now Anritsu
Corporation). Performance with this connector is comparable to the
2.4mm. although the maximum frequency is imited to 40 GHz.

The "K type” designator is derived from its ability to cover all the K-band
frequencies.

1.7 N Type

This is one of the most common RF connectors in use around the world

today. This high-performance connector was designed by Bell Labs in the
1940s with a threaded coupling interface and internal gasket fo keep out
the elements. The N connector is rugged, relatively inexpensive and the

standard version is capable of mode-free operation to 11 GHz. Precision
versions push the upper frequency limit to 18 GHz. Commonly found on
instruments such as amplifiers, directional couplers, power meters, and

coaxial attenuators, this threaded, durable connector provides a very

secure connection. There are both 50 and 75 ohm versions available; the

latter commonly used in the CATV industry.

1.8 C Type

The C connector was designed by Amphenol to handle high power
applications as well as provide quick mate/de-mate action. It uses a
dual-stud bayonet retention collar similar in design to the BNC.

The popularity of the C connector has diminished over the years but is
still available. The 7-16 DIN has been used as a replacerment in many
cases due to its similar frequency and power capabilities. There are 75
ohm versions available as well as an "5C" version which incorporates a
threaded collar for a more secure connection.

1.9 7-16 DIN

This is a mare recent connector in the United States, compared to the
other connectors previously mentioned. The 7-16 DIN was developed by
the Deutsches Institut fur Normung, (franslation: the German National
Standards Organization); hence the "DIN” designation. The numerical
part of its name refers to the size of the inner and outer conductors; "7 for
the inner conductor OD in mm, and "16" for the outer conductor ID in
milimeters. The 7-16 uses an M29 x 1.5 threaded coupling nut.

The 7-16 DIN connector was designed with low inter-modulation in mind
for communicatfions applications. Other common applications include
antennas, base station connections, RF cables, SATCOM and lightning
proftection systems.




1.10 ElA Series

The ElA series of coaxial connectors are available in EIA 7/8”, EIA 1 5/8",
ElA 3 1/8" EIA 4 1/2" and EIA 6 1/8" versions, all of which are suitable for
RF applications. Designed o support cables with foam or air-dielectric,
they consist of a main body, mounting flange with various bolt circles, and
typically have inferchangeable/removable center conductor “bullets”.
Due to the flexibility of their design, EIA connectors are often not identified
as male or female, as the connector can typically be configured as either.
EIA connectors can be found in high power applications on directional
couplers, coaxial cables, power amplifier outputs, and interconnects on

communication towers and antennas. The most common sizes found in 3 PP
general test and measurement applications are the 1 5/8 and 7/8 ElA. o |
There are a variety of adapters available to adapt the EIA series fo some 7 2
of the larger RF connectors such as the 7-16 and N fype. -

1.11 Making the Right Selection

Now that you have a better understanding of the most popular RF coaxial connector types, let's
consider the thought process that should be applied to make intelligent connector choices.

It is important to remember that the specific application will determine the frequency range and
power handling requirerments of the connector. The chart below is a reference o use when selecting
the proper connector type. The chart provides general guidance on power handling of coaxial
connector types under the conditions of matched source/load impedance, in a controlied
laboratory environment, with connectors of common construction and materials.

Putting it all together
Now that we have reviewed the most popular RF coaxial conneecror types, let's consider the thought
process thar one must apply to make ineelligent connector choices.

First of all, the specific application will determine the frequency range and power handling requirements of

the connecror. The summary chart below provides guidance in the selection of an appropriate connector
L P
type to accommodate system power while operating ar the highest frequency required.

Connector Power Handling vs Frequency
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1.12 Connector Construction and Materials

Materials used in the connector affect power handling capability, with the dielectric material
having the greatest effect. Most connectors foday use one of several fluoropolymers to capture
and support the center conducter of the connector, with polytetrafluoroethylene (PTFE) being the
most widely used. Air dielectric connectors such as precision 2.4, 2.9, or 3.5mm connectors may
avoid PTFE altogether, and use a higher-temperature material (e.g. Uitem 1000). In other cases, high
power connectors may use thermally conductive dielectrics to provide better cooling of the center
conductor than PTFE can offer.

The other material of interest is the plating on the center conductor. High femperatures can cause
rapid oxidation of the contact materials, increasing resistance and I2R losses. This increased power
dissipation drives the temperature even higher, into an eventual run-away condifion. Unfortunately,
this behavior is not nearly as easily characterized as the dielectric heating, as it is very dependent
on the environmental conditions (eg. lab vs. marine) and often proprietary plating materials and
thicknesses. However, the more easily characterized dielectric material limitations are the more
typical short-term failure mode and power limit.

1.13 Temperature

The temperature of a connector will be influenced by both the ambient air temperature, as well as
the temperature of the connected device. Heat exchange through conduction with the mating

connector/device will typically have a greater effect than ambient tfemperature. The objective is
to ensure that the infernal connector temperature does not exceed the temperature ratings of the
internal components, which is primarily limited by the dielectric material temperature rating.

Power handling will de-rate from full rated power af the rating temperature, decreasing fo zero power at

the maximum allowable temperature of the connector materials. Be sure to consult the connector

manufacturer for their temperature deratfing curve.

1.14 Reflected Power

When operating into a mismaiched load, some of the incident power will be reflected back to
the source. The combination of incident and reflected power fraveling on the same cable causes
standing waves to form. The measurement of these standing waves is the Voltage Standing Wave
Rafio (VSWR). These standing waves result in current peaks and nulls along the cable at quarter
wavelength infervals. Higher current franslates to higher power, and thus greater heat. The locations
along the cable where the peaks of the standing wave occur will be subjected to increased
localized heating, resulting in alternating higher and lower temperature regions occurring along the
cable. To account for the localized heating due to peak standing wave power, use the following
derating calculation:

This is shown graphically here:
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1.14 Reflected Power

At lower frequencies, where wavelengths are long and current peaks are broad and wellseparated
from the adjacent current nulls, using peak standing wave power is good practice.

However, applying the same rule to smaller connectors used at high frequencies may result

in impractically conservative power ratings. Due fo the short wavelengths at high frequencies,
the localized hot and cold areas are small and in close proximity, thus encouraging heat fransfer
between these regions, reducing the peak temperatures. This thermal averaging reduces the peak
temperatures, and as frequencies increase, the VSWR derating begins to approach the average
standing wave power, defined as:

These two derating curves are shown here:

VSWHR De-Rating
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This thermal averaging effect may sometimes allow a more aggressive power rating at higher
frequencies, scmewhere between the peak standing wave power derating, and the average
standing wave power derating. If choosing to do this, consult with the connector manufactures for
guidance.

1.15 Pulsed Operation

When operafing with pulsed signals, in addition to the aspects previously mentioned, there are
several additional factors to consider.

Connectors can handle pulse power levels that are greater than their continuous CW power rating.
This is due to the pulse off time, when no heating occurs. This allows the connector to cool during
this time, and thus experience thermal averaging over a full waveform cycle. However, the average
power over a full cycle of the waveform must not exceed the CW power rating of the connector.
The average power is calculated as follows:

DutyCycle

AveragePower = PulsePower * 100

In pulsed applications where the average power approcaches the continuous CW power rating of the
connector, consult the connector manufacture for additional guidance.

Voltage breakdown must also be considered when operating at very high-power levels.

Operating with very high pulse power levels with very short duty cycles may result in an acceptable
average power level. However, the high voltage during the pulse may exceed the breakdown
voltage of the dielectric material. This could result in arcing between the center conductor and
shield/ground, with subsequent damaged and burned components. Note that voltage breakdown
will occur at a lower level in a coaxial configuration than the breakdown level would be in a
simple non-coaxial gap configuration of the same distance. Breakdown voltage levels in a coaxial
configuration can be calculated to determine connector suitability for an application.

Dielectric material will have a higher breakdown voltage than air. However, when modeling peak
voltage limits, good practice dictates using the air breakdown value rather than the higher dielectric
material breakdown voltage, as it is likely an air gap will exist somewhere along the RF chain.



2.0 Connector Mating and Care

Connectors are crucial components in the RF chain and are instrumental in achieving proper
performance in the system. As these components incorporate mechanical action, as well as carrying RE,
care needs to be taken in use. A damaged connector, if mated, may propagate damage fo the mated
connector. As connectors can be costly, faking precautions and using care Is well-advised.

2.1 Connector Mating

Ensure connectors to be mated are physically compatible and are of the same impedance rating.
Be sure to inspect connectors before mating, which may require the aid of a microscope or
magnifying glass for sufficient detail. Look for metal particles, fibers, dust, and other confaminants.
Check for centered, straight. and undamaged center pin on male connectors, and verify that
female jacks are centered, open, and undistoried. Look for body distortion or dents. Depending on
Jack construction, verify any contacts or spring fingers are in place and undamaged.

Prior to mating, clean both connectors. This is especially important on precision connectors used at
higher frequencies. where measurements can be easily affected by contaminants. Clean, dry air,
such as canned air can be used to blow out connectors. Blow across the face of the connector to
pull debris out, as blowing directly into the connector may lodge deboris more firmly. A small amount of
isopropyl alecohol on a lint-free swab can also be used to clean connectors, however, avoid excessive
solvent to minimize wicking of solvent info the connector. Air-dieleciric connectors are fragile, and
if mechanical cleaning of the infernal contacts is needed, it must be done with great care. Clean
infernal and external threads. and check for any burrs or roughness that would inferfere with smooth
thread engagement.

When mating connectors, carefully align the center axis of both connectors and push straight
together as far as possible. While keeping the connector bodies stationary, turn the connector nut
by hand to thread onto the mated connector. Never allow the connector bodies to rotate, as this
will cause unwanted and unnecessary wear, which may cause permanent damage fo one or both
connectors’ center conductor. The nut should thread freely and fully engage the mating threads by
hand. If encountering excessive resistance, remove the connectors to investigate the problem.

After hand fightening the nut, tighten the connector to the specified forgue using a torgue wrench,
while using a wrench fo prevent the mating connector from rotating if necessary. Ensure the proper
torque spec is used, as excessive forque can deform the connector. while insufficient forgue can

result in incomplete mating and poor performance. This step is especially important with higher
frequency connectors, as slight mechanical changes will have more of an effect with the shorter

wavelengths of higher frequencies.

In situations when mating compatible connector types, such as a 3.5mm and 2.92mm connectors,
the lower of the two forgue specs should be used.

2.2 Connector Care

Connectors are an integral part of a system, and degradation or damage of a connector will affect
the overall system performance, Proper connector care is crucial o ensure proper system operation.

Some steps that can be taken to protect connectors are:

* Inspect and clean connectors on a regular basis.

* When not in use, dust caps should be installed on connectors and adapters to protect from
damage, debris, and contamination.

*  Avoid fouching mating surfaces.

= Store connectors in @ clean and dry environment, and in a protected manner, not loosely
togther in a container.

« Do not drop connectors, as this can cause physical damange, especially with precision
air-direlectirc high-frequency connectors.



In addition, implementing use of a connector saver can also be a good practice. In usages where
cables and connections are frequently changed, commonly in a production or manufacturing
environment, a connector saver will take the wear of normal use. The connector saver acts as a
sacrificial wear item, thereby protecting the connector on the test equipment. This allows replacing
only the damaged/worn connector saver when needed, rather than having the expense and
downtime of connector replacement on the test eguipment, or replacement of a cable.

It is important to note that the addition of a connector saver, while mechanically beneficial, is
an additional pair of connections in the RF path and may have an adverse effect on the system
performance, and could increase measurement uncertainty. Measurements should be taken to
characterize the effect of the addition of a connector saver.

Ultimately, due to the mechanical processes involved in connector use, with mating and de-mating
cycles, connectors will wear, and performance will degrade. Following proper care, maintenance,
storage, and mating fechnique will maximize the usage cycles.

2.2 Adapters

Using an adapter to convert between connector types needs to be done with care, and with the
understanding of the limitations involved. Simply the fact that an adapter is available does not imply
that it is appropriate for use in your application. Each connector type has maximum frequency

and power limits, and the application needs fo operate within both of these limits, for both of the
connector types.

Maintaining the same connector type in the RF chain as is used on the amplifier output is a good
approach. Using an adapter fo convert to a different connector type needs fo be done with care,
considering the maximum possible frequency and power both of the connector types could be
subjected to.

2.3 Connector Grades

For a given connector type, not all connectors are made to the same standards of precision.
Some connector types, primarily the higher-frequency types, are available in various guality grades.
There are three common categories of connector quality that are used in the industry, with variations in
design and ferminology between manufaciurers.

Metrology grade is the highest precision and quality grade connector, and most expensive.
These would commonly be reserved for high accuracy applications such as for calibration purposes
and use on calibration standards.

Mid-range grade connectors, sometimes called “instrument grade’, have good performance and
provide accurate measurements, and are often used on test equipment and in lab use,

The lowest grade of connector, referred to as ‘'commercial’, or ‘production’, or ‘field’ grade
connector, has looser folerance and lower performance, and is the least expensive connector grade.
These are most commonly used in production and manufacturing.

Note that the maximum frequency ratfing of a connector type may vary depending on the grade of
the connector, thus use care when operating at the higher end of the connector frequency rating
to ensure the connectors being used are of a grade to support the frequency in use. For details of
the design and performance differences between grades, reference the manufactures product
infarmation.

2.4 Inter-Series Compatibility

Although not infuitive, some connector series families are compatible with other connector series,
and can be physically connected, However, each series carries its own power and frequency limits.

The 2.4mm and 1.85mm connectors are mechanically compatible and can be infer-mated.

The 3.5mm, 2.92mm/'K’, and SMA connectors have the same basic dimensions, and can infer-mate.
However the looser SMA folerances can lead to damage to the high-precision 3.5mm and 2.92mm
connectors. This primarily applies when using a male SMA connector, where variations in the male
center pin diameter or height could damage the female jack of the mating connector.



2.5 Conntector Gender

Connector gender is often assumed to be defermined by the gender of the connector center
contact, however this is not the case. Although these do agree in many cases, better practice

is to understand the different connector configurations possible, and how connector gender is
determined. The connector gender designation is not defined by the center pin, but rather follows
the connector body configuration. The center pin will then determine if the connector is Standard
Polarity (5P) or Reverse Polarity (RP).

The connector with a coupling nut/shell with internal threads is designated as a male connector (or
plug). The connector with a body that has external threads is designated as a fermale connector (or
jack).

Once the connector gender is identified, lock to the center conductor configuration fo defermine
if the connector is SP or RP. A male connector with @ male cenfer pin, or a female connector with a
female center socket, is an SP connectors, since the body and center conductor genders match.
SP connectors are the common conventional configuration encountered.

A male connector with a fermale center socket, or a female connector with a male center pin,
is an RP connector, as the body and center conductor genders are different. RP connectors are
less commonly encountered and were originally developed for use in specialty applications to
discourage alteration of the equipment.

Below are images of standard polarity SMA and Reverse Polarity SMA connectors fo visualize the
configurations.

SPSMA

Male

Female

Caution needs fo be used in situations where RP connectors are available, as although SF and RP
connectors can be physically mated, this would result in either damage o the center pins due to
being forced together, or no continuity through the connection if fwo female center sockets are
mated.y

2.6 Connector Gauging

The function of coaxial connectors depends upon the physical interface between the mating
connectors. To achieve optimum performance, the center conductor height is very important. If
the center conductor is recessed into the connactor body beyond the allowable tolerance, the
connection will suffer from degraded performance. However, if the conductor protrudes beyond the
tolerance, performance may suffer in addition fo possible physical damage. A damaged or out-of-
folerance connector may cause damage fo each connector it is mated to, spreading damage fo
other connectors and affecting measurement accuracy as well as causing repair expenses.

For these reasons, gauging connectors is a recommended practice fo confirm connector dimensions are
within acceptable tolerance. Gauge kits are available for most connector types.

Establishing a regular gauging program for cables and equipment is recommended to defect out-of-
tolerance conditions and connector damage or wear. Cleaning and inspection should be performed
before gauging. Additionally, it is good practice to gauge any connector before first use in the
facility, such as cables, adapters, and connectors on equipment.



2.7 Connector Specifications

The table below further defines maximum frequency, power, and coupling torque parameters for the
RF connectors covered in this reference guide.

Maximum frequency, power and coupling torque

Connector Type | Maximumn Frequency (GHz) | Maximum CW Power @ | Coupling Torgue
Max, Freguency (Watts) | (N-em) | (in-lb)
2.4 mm 50 15 20 8
292 mm/K 40 20 20 8
3.5mm a4 45 20 8
SMA precision 265 70 a7 5
BNC 4 70 NfA N/fA
TNC 18 250 MN/A MN/A
Type N 1 150 135 12
Type N precision 18 250 135 12
Type C 12 440 M/A N/A
7-16 DIN 7.5 820 226 20
T/BEIA & 920 N/A N/A
15/8 EIA 3 3200 N/A N/A
2.8 RF Cables

Having selected RF connectors using the guidelines provided above, the next logical step is the
selection of appropriate RF cables. There are a myriad of coaxial cable types to choose from.

As with the RF coaxial connectors, coaxial cables are classified by physical characteristics as well as
electrical parameters. Both flexible, semi-flexible or rigid armored cables are avallable.

Electrical parameters such as characteristic impedance (50 and 75 ohms are common values),
insertion loss, maximum voltage and maximum power capabilities must be considered. The
application will determine the proper cable choice. Some applications require low loss cable to
maximize power transmission. Other applications require flexible cables, perhaps without restrictive
armor, for user friendliness. Coaxial cables contribute to the overall performance of the RF assembly
and can become a limiting factor for maximum frequency and power handling capability. It is
important to keep in mind that any cable assembly will be limited both in frequency and power
handling capability by the lowest power rated and frequency capable RF connector.

To facilitate cable selection, AR/ RF Microwave Instrurmentation has developed a line of high qudlity,
Bullt-to-order coaxial cables. These low loss cables are characterized by very low VSWR and are
tallored to the end users specific needs. Thare are four basic series; CC1, CC2, CC4 and CCA,
Custom lengths are available In 0.1 meter increments with a variety of matched connectors.

CC1 Series - These are armored, low loss cables for applications to 18 GHz. They are available with
SMA, TNC, N or 7-16 connectors,

CC2 Series - These are armored, low loss cables for applications to 40 GHz. They are available with
24Amm, 2.92mm, 3.59mm, SMA, TNC or N connectors.

CC4 Series - These are high power flexible cables for applications to 6 GHz. They are available with N,
7-16, DIN 7/8 ElA, or 1-5/8" ElA connectors.

CCS5 Series - These are low loss cables compatible with higher power applications to 11 GHz. They are
available with N, 7-1&6 DIN, C, or 5C connactors.

Summary

RF coaxial connectors and cables are often forgotten components of RF systems. It is important fo
review all of the specifications discussed when selecting the right RF coaxial connector for your specific
application. As mentioned, thinking about the connectors does not end after the selection process.
Continued proper care and maintenance will help to ensure accurate system operation. While they may
not command the inferest and attention of the more costly system compenents, improper selection of
RF coaxial connectors and/or cables can render a sophisticated system ineffective, so it is important to
carefully select connectors and cables that are best suited to accommeodate your specific applications.
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Mews Flash.... .

IARS Affiliatiation With The WIA,
Ted VK2ARA, reports that our club was the first to be recognised as affiliated with the
new WIA

Greetings all, | would like to wish everyone a happy new year. | wonder how many new year
resolutions have been made and broken already @ . Presented in the issue is part 2 of a 2 part
article by Fred Backer VK2JFB, On the life of Nicola Tesla. Jack Hayden VK2XQ also presents
part 2 of his 6 metre article. Thanks to both of you a good conclusion to both these articles. The
Indonesian tsunami and some good storms have kept me busy over the last 2 months with masses
of data to be collected. The severe storm that crossed Sydney on the 2™ of Feb caused a good
amount of damage in my area (Ryde) and for the first time in 5 years | had to go onto battery
power for my 2m and 70cm radios at home due to power cuts. Some of my pics of the damage are
available at hitp:/'www.sydn rmeity.com/A050202. him

A reminder to all that | am looking for lots of articles for the newsletier for the coming year. Small
construction aricles are keenly sought, something that fills an A4 page would be great. So what
have you been building?, what cool projecis have you come across that would be worth sharing
with others. Email them to me at the above address or post printed articles to me at my callbook
address. Tho for the last choice it would be good if you could type out the article and email it and |
could do the circuit drawings for it, if u have a printed copy. What DX have you been working? Any
good 2m or 6m maybe some rare HF DX let us all know its good to hear what has been
happening around the bands.

Read on and enjoy this issue of the Propagator cheers Dave VK2TDN Editor
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O Constfruction Quickie

Z* dia , 35 * long Boom

6" 5738" 7938" 127 38" 187 38" 201 74" 178" 378"
i —
R DE D1 D2 03 D4 D5 D6
116 58" 13" 11058™ 107 38" 105 12 104 344" 104 14 104
-
See Detall A . Detail A - -

ﬁ / 54 Tubing
AN

38 x 24" Tubing % 2

Y

—H

+— Balun

fig. 6. Optimised eight element, 6 metre Yagi construction details. Element location
referenced from rear of boom to prevent tolerance error buildup. A 4:1 halfwave balun
made from RG 1176 Ohm ceax is used. Overall length of the balun including connectors
is 78 inches, Ceax can be coiled up in a6 to 8 inch diameter loop and taped to the boom,

A couple of pics of Dave VK2TDN and Vaughn VK2KBI deing some WBFM 10GHz
experiments at Vaughn's location late Dec 2004

: 4\l )
Below, Vaughn is using my Gunnplexer with a 12x8 cm horn antenna and his IFR
communications test as a 30MHz receiver. Unfortunately is isn't designed as a sensitive

receiver and by the time we got to 700m between xceivers it couldn’t hear the other
transmitter. I need to build another WBFM 30MHz receiver and

e

Dave VK2TDN
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Presidents report for the propagator 27/01/05

Happy New Year to all members, it's good to be back after a hard earned break.

What's in store for this year? Well, it’s up to all of us to make things happen. We as members of the
best amateur radio club in Australia will continue as a club to prevail with your support. Every bit
of assistance is appreciated and you would be surprised how far that goes. If every member did just
a little, it soon adds up.

Financially, we are in quite a good position, in fact probably the best we have been for many years.
Let's not get too complacent however, as with commercial interests etching away with site fees etc;
we should always be on the look out to raise money and to conserve the money we have.

Just like business, we in the committee as bean counters must spend money in the right ways. I'm
sure the members would expect, and have the right to expect that to happen.

It's great to see the smoke is settling after major changes with amateur radio throughout 2004,
Unfortunately, I can see no other way that long overdue changes could have been made. As they
say, no pain no gain, and let's face it is human nature is to sit on ones hands.

Anyway this year certainly looks like it will be bigger and better than ever. I look forward to seeing
more of you at the club meetings and who knows with members support maybe even a few special
club events throughout the year.

Best 73's

Tony Stone

VK2ITS ’
[AES President :

Some more WWW Sites From Rob VK2XIC's Favourites List

http:/ifwww. siliconchip.com.awems/search/index. html (This site 18 very good)
http:fau. seocities.comivk 3hjo/vik 3hig/packet. htm

hetp:dwww.gsl net'soundeardpacket/

hitp:dfwww saao ac, za/~wpkimap/sitlemap. html #astronomy

hiip:ifwww velalg.comddownloads/dishfeedsidishfds. him

httpedfstatus arlp.net/statuspage, huml

httpedwww. minikits com. aw/
httpedwww ukirlp.oo k!

Bateman’s Bay

o ey

Call in and wisit Michael Corbin

266 Beach Road, Batehaven
Phone 02 4472 7555

We have the latest wvideo titles, top quality games, DVD
titles and a great selection of classics

Propagator PgB8



Art Union Tickets will again be available for sale by club members this year
They will be available from Feb meeting and must be returned by March meeting.
Making good sales of these tickets will ensure funds to pay for maintainence/licencing
of at least one of our repeater sites

PLEASE support this fundraising activity it has worked so well for the club in past years

QOur Committee.

President. Tony Stone VK2TS vk2ts@bigpond.net.au ph: 0404 839465

Vice President. Rob McKnight VK2MT mcknight@winnsw.com.au 0408 450630
Secretary. John Bennett VK2AAL vkZaal@comcen.com.au ph: 4297 6065
Treasurer. John Lawer VK2KEJ ph: 4228 9856

Committee.

Ted Thrift VK2ZARA tthrift@iprimus.com.au  Ph:4272 9521

Geoff Howell VK2ZHIC  Ph:4276 1434 (Public Relations)

Boris Rewak VK2JJJ  boza@ihug.com.au

Peter Reid VK2HPR vk2hpr@1earth.nat

MNed Macintosh VK2AGY crticalmass@hotkey.net.au

Daniel Brem WVK2TAU  dan@knowmore.com.au Ph 0419 288682

Fund Raising Committee. Dom VK25X, Peter VK2ZHPR

Editor. Dave MNelson VK2TDN, e-mail davenn@optusnet.com.au ph: 9808 5902
Publicity Officer. Geoff Howell VKZHIC Ph:4276 1434

Membership secretary. John Benneit VK2AAL vk2aal@comeen.com.au ph: 4297 6065
Repeater Committee. Rob VK2MT, John VK2AAL

Canteen. Leigh Whitmarsh, Peter VK2ZHPR.

Web Master. Michael EckArdt VK2GNV, with help from Daniel VK2TAU.

Two cows are standing in a field. Daisy says to Dolly,
"I was artificially inseminated this morning."
"I don't believe you," said Dolly.
"It's true, no bull " exclaimed Daisy.

- NEWTEK ELECTRONICS

Phone and Fax 4227 1620
RESELLER FOR
Altronics  Arista  Jaycar Avico
Stockisis of:  Alarm Accessories, UHF Antennae,
Tools, Computer Accessories, Test Equipment,
Cables, Plugs, RF Sprays and Components for the
Professional and the Amateur
Call in and see Jack at 345 Keira St., Wollongong
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Will share more oldies next month.



AR NEWS

YOTA Camp 27 - 29
October 2023 at Pattaya
City, Thailand

The Wireless Institute of Australia is the peak National Body representing Amateur Radio in Australia. As such we are the
recognised member of the International Amateur Radio Union. In this capacity we are a member of the IARU Region 3.

The IARU — R3 in conjunction with the Radio Amateur Society of Thailand (RAST) under the Royal Patronage of His Majesty the
King of Thailand have announced that Youngsters On The Air (YOTA) IARU-R3 camp will be held 27 - 29 October 2023 at Pattaya
City, Thailand.

The event provides a venue for young amateurs from member societies of the IARU Region 3 to meet multi-national friends and
experience radio communication-related activities and technologies. The activities that will be covered during the camp include the
following

* Electronics workshop
* Antenna building workshop
* Fox hunting
+ Radio station establishment and operation
» VHF, HF and Satellite contact experience
* Local tour of Pattaya city
For more information please see link https://www.wia.org.au/newsevents/news/2023/20230612-1/index.php
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Dayton Hamvention 2023 l Fytrdans o
breaks attendance record. IHanfveIlthﬁ'

i by Daytor r FRat ation

Dayton Hamvention 2023 in Ohio USA breaks attendance record.

XENIA — A new attendance record was set at Hamvention this year.

This year 33,861 people flooded to the Greene County Fairground and Expo Center for the world’s biggest amateur radio show,
according to a spokesperson for Hamvention. The number surpassed the previous record by more than 1,300 people. It’s also
more than 2,000 greater than last year’s attendance. This year's Hamvention ran May 19-21 and brought in people from across the
globe. “Things went very smoothly due to the dedication and hard work of close to 700 volunteers,” Jim Storms, Hamvention
General Manager, said.

Hamvention 2024 is scheduled for May 17-19 2024.

By WHIO Staff
June 05, 2023
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IARS Field Day Weekend

To commemorate the

The lllawarra Amateur Radio Society is turning 75 years young this year, and
to celebrate this, we are having a field weekend on the 15" and 16 July 2023
at our Penrose site.

We are planning to have a fantastic weekend with a BBQ, Fox hunt and, it will coincide with the WIA Trans-Tasman
Low Band contest on the 15% July 2023, perfect timing

More info can be found here https://www.iars.org.au/?page id=43

RSVP Essential before the 14" July 2023

Fox Hunting will also be held on the day and we also need to know if there is anyone wanting to participate that
does not have DF equipment. The IARS will do our best to supply DF equipment to those that RSVP, first come first
served.

Our last fox hunt at the Penrose site
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Upcoming Contests

TRANS-

TASMAN LOW
RAND

The Trans-Tasman contest, held on the 3rd weekend in July, aims to encourage Low Band activity
between VK and ZL

Only contest bands 160 80 and 40M are allowed with SSB, CW and Digital (RTTY OR PSK)
From 2018 this contest is an official WIA Contest and will count towards the Peter Brown Contest

Champion Awards.
Start Time is 08:00 UTC and finish time is 14:00 UTC 15'" July 2023

More information please use this link https://www.wia.org.au/members/contests/transtasman/
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o July 2023 : Show and Tell with a NANO VNA prize for the most interesting.
(not necessarily the best presented) ** members will decide the winning
presentation on the evening, if no clear winner the prize will move to next S&T

e August 2023 : IARS AGM, with a chinwag and Christmas in July August, possibly plum pudding.
NEED TO RSVP for the delicious PLUM PUDS homemade by John VK2EJL

e September : Simon VK2KU , Projects for your Shack

e October : Show and Tell

e November : Auction with our hilarious and esteemed Simon VK2FO / XQX

e December : Xmas dinner
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This Propagator is your newsletter, it lets you know what’s happening with your society, including some info thrown
in for your enjoyment of course @

The published content is only as good as the information sent to us.

The IARS needs YOUR input and support, any technical items, amateur radio news, any projects you would like to
share, in fact any AR related goings on is welcomed.

Feedback is also very important for us as it helps maintain a good read, if you would like to see more of something,
or would like to see a subject added. Please let us know , secretary@iars.org.au




Fun Corner

Please send in your funnies to iars.keithb @gmail.com

NO, NO, No! LEFT! LEFT!

/  DAMN IT/ NOW WE'RE HEADED
RIGHT ONTO THE #4&88e FREEWAY.

\| THIS IS GREAT... JUSSST GREAT.

WHAT CAME FIRST. YOU OR THE EGG?
wHY DID YOU CROSS THE ROAD? How
1§ IT THAT EVERYTHING TASTES LIKE
YOU? I WANT ANSWERS!

GRILLED CHICKEN

make i+ mi‘e(esﬁ'nj.,,.

That’s all for now, hopefully catch you all at the Blue Scope visitors centre on the 11th of July 2023

Stay Safe
73’s
Keith VK2KQB
IARS Secretary

IARS, Amateur Radio in the lllawarra since 1948



