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W6TRW.com

Monthly General Club Meeting

When: Tuesday, May 12th at 5:30 PM

Where: S Cafeteria & Virtual Meeting on Zoom

The 2025 W6TRW Club Meetings are being held as hybrid in-person & virtual via Zoom.
In-person meetings take place in the Northrop Grumman Cafeteria (see map, page 3).
For Zoom, click on the link below on your computer, tablet, or smartphone.
Same meeting link every month, 2" Tuesday of every month, 5:30 PM Pacific Time.
FREE PIZZA © !

https://us02web.zoom.us/j/82794654895

Phone dial-in: 1 669 900 6833, Meeting ID: 827 9465 4895

Speaker Topic for This Month:

“HF Propagation Prediction”
Bill Shanney, W6QR

In this talk, Bill will cover propagation prediction with some basics of VOACAP
(Voice of America Coverage Analysis Program). It will also be timely to talk about
how things will change as the solar cycle wanes over the next few years.

W6TRW welcomes our most prolific and longtime Elmer, Bill Shanney, W6QR. A ham operator

since 1960, Bill has written many technical articles and talks for W6TRW and stays current with
ham radio items of interest for beginners to the most advanced operators.

= “My first call was WV2RDG in

| got my general in 1961. |
" operate 99.5% CW on 160-6M.

| F inactivity (career and family) |
Piiiiddenenens § upgraded to extra class in

L That is also the year that |

| , joined the TRW ARC. | have a

' | BSEE from NJ Institute of

% Technology and worked for 45
years in RF and microwave
design. I retired from NG/TRW
in 2007 after 31 years with the
company.”
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In-person W6TRW meetings - Map

Here is the map for the location of the Northrop Grumman Cafeteria. This building is in the
NG Space Park campus, in the northwest corner of Redondo Beach.

Marine Ave
Entrance 1

throp Grumman Space Park,

Redondo Beach campus is outlined
ntrance 1 is closest
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W6TRW and Related Ham Radio Events

W6TRW'’s Monthly Swap Meet

“

W6TRW Swap Meet — Last varnelavel Dlarine v
Saturday of Every Month !

Our club puts on the largest monthly
amateur radio swap meet in the Los ARERRE
Angeles area. It is always held the last \—/Space Park i1
Saturday of every month, rain or shine,
holiday or not, from 7:00 AM until 11:30
AM, in the R2 parking lot near the
southeast corner of Aviation Blvd. and
Marine Ave. where the cities of Redondo t
Beach, Manhattan Beach, and Hawthorne
meet. Talk-in on 145.320 -600 PL 114.8.

Marine Ave

PAg UONEIAY N

@) WeTRW Swap Meet

®  Space ParkDr Space Park/Dr

WG6TRW Monthly Amateur License Exams

W6ETRW and W6SBA hold Amateur Radio Exams aka “VE Exams” the last Saturday of every month,
same day as the Swap Meet, from 10:00 AM until noon in the S-Cafeteria building at the company
campus. Get your amateur radio license, or upgrade!

Space News Returns to W6TRW Repeaters !

We've begun a Space News segment immediately following our weekly Wednesday Noon
Emergency Communications Team Net on W6TRW repeaters 145.320 and 447.000. Check out your
radio, ensure you can hear and contact W6TRW’s repeaters in case of emergency, then stick around
for curated space news of the week, with associated commentary.

W6TRW Event Reminder

W6TRW members attending our events have already signed the NGRC Northrop Grumman
Recreation Club addendum (liability, code of conduct, photo release) to our application form.
Non-members who accept event invites will also need to sign the addendum at the event. We’'ll
have copies available. We'll also have W6TRW membership forms.
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W6TRW and Related Ham Radio Events

Armed Forces Day Communications Test

QST QST QST - Service Opportunity!
From the Battleship lowa Amateur Radio Association:

ANNUAL ARMED FORCES DAY CROSSBAND TEST (9 May 2026) The Department of Defense will
host this year’s Armed Forces Day (AFD) Crossband Test, scheduled for May 9, 2026. This annual
event is open to all licensed amateur radio operators and will not impact any public or private
communications. For more than 50 years, military and amateur stations have taken part in this
event, which is an interoperability exercise between hobbyist and government radio stations.
1400z - 2400Z 6,989.0 kHz USB 14,375.0 kHz USB 18,060.0 kHz USB 21,856.0 kHz USB 26,850.0 kHz USB

Once again we are committed to activate the IOWA's NEPM for the annual Armed Forces Day
Communications Test this year on May 9th.

We will be manning 5 stations transmitting on 5 assigned military frequencies on USB / single
sideband / phone ONLY. We will use the three 1C-7300s, the FT-1000MP and an R-1051G/URT-23
legacy combo. In addition to running crossband military to amateur communications we will
BROADCAST the Secretary of Defense's annual message at 0700 and 1300 PDST.

Gary Lopes will provide the required staffing to activate the R-1051G/URT-23 station from his IET
team.

| am specifically recruiting OPERATORS ONLY.

The operating window is from 0700 to 1700 PDST which will require staffing from 0630 to
1730 PDST to allow for proper setup and wrap-up.

If you have NEVER been OpQual'd on our systems but would like to operate, | ask that you
schedule with us to receive an overview and operational briefing not later than April 19th. This
will also provide a one over one on the computer logging system we use. | will compile a list
of those requiring training / familiarization and work to schedule a Saturday not later than
April 25th that works for trainees and our trainers.

To provide for adequate manning and smooth shift change overlap the shifts this year will be 0630-
1030, 1000-1400 and 1330-1730. You may sign up for more than one shift. | will draft a watch bill and
provide it to all confirmed operators NLT May 2nd.

If you can commit to operating with us please reply to me at w6hb@aol.com as soon as possible

with your full name, amateur call sign if licensed, email address, best phone number and
desired shift or shifts. If you have never operated with us before also indicate "training required."

73 -Doug - W6HB & E51DLD

Phone / Message Center - 424-536-3570
Primary Direct E-Mail - w6hb@aol.com
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AMATEUR RADIO
/

A NATIONAL RESOURCE

b |

Planning to attend
ARRL FIELD DAY

ARRL Field Day is a radio communications event that
brings together amateur radio operators (also called
“hams”) within your community. The theme for 2026
Field Day is “Amateur Radio: A National Resource” —
highlighting the many ways that wireless technology
connects people across distances near and far.

Our 2026 WE6TRW event is a smorgasbord of fun —
campout, picnic, informal contest (which we're gonna
win... again!), and SOTA/POTA activation
opportunity. You won’t want to miss this party!

CAMPING & FOOD
Campsites available — please RSVP to reserve
Catering is planned; details to follow

7 4
A\ %

2 RVSP to kd7dts@arrl.net

WG6TRW Field Day 2026 !

]

OPERATING PLAN

Class: 5 AB
(club station, running W PEP or less, using only battery/solar)

Captains & Coordinators
Looking for volunteers; contact Mark KD7DTS if interested
Openings for: band captains, food, safety, publicity, info table

Band captain description: arrange gear to run your station,
coordinate staffing, ensure all contacts logged on N3FJP

RULES
Modes All modes allowed (Phone, CW, Digi)

Bonus Points Many available! We'll try for all of ‘em

Scoring Full list: https://www.arrl.org/field-day-rules
4 N Our score will be based on the total number of
W6TRW Event Schedule QSO points times 5 plus bonus
June 26 1500 Campsite open For each QSO, points are based on mode
Friday 1700 Site set up (phone = 1pt, CW = 2pt, digi = 2pt)
June 27 1000 Brunch BONUS ACTIVITIES
Saturday 1100 Field Day Starts
1800 Dinner SOTA Cerro Noroeste is SOTA summit W6/SC-001
Learn to activate while at Field Day!
June 28 o700 Breakfast POTA Our campsite is in the Los Padres Nat'l| Forest
. u ite is i
Sund 1100 Field Day End — . R
anesy 1130 L'e A Learn to activate as a POTA station in US-0639
unch
\_ 1200 Site tear-down ) Astronomy Enjoy the stars with telescopes and astronomers!
ARRL FIELD DAY CHAIR LOCATION TALK-IN FREQUENCY

Mark Knight, KD7DTS
W6TRW Secretary

kd7dts@arrl.net
Website https://wétrw.com/ | Discord

Campo Alto Campground
Cerro Noroeste Rd
Maricopa, CA 93252

146.55 MHz
On-site communication will use VHF
for event coordination

contact KD7DTS for invitation to our club’s online discussion and planning
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Ruby Portable Microwave Rover Systems !

The Ruby Series of Portable GPS-Locked
Microwave Rover Systems for 10, 24, and 47 GHz

Michael Aust, WB6DJI & Doug Millar, K6JEY

Ruby 47GHz
giiadio System

7

The Ruby Series of Portable Microwave Rover Systems for 10, 24, and 47GHz

Introduction - The Evolution of over time — for Compact smaller Portable Radio’s for SOTA
and Rover Portable Operation at Microwave Frequencies

Bluey to Ruby Path

For many radio amateurs, microwave operating has long carried an aura of complexity. Images of oversized
dishes, heavy equipment racks, and permanent mountaintop stations often come to mind when discussing
activity on 10 GHz and above. While those stations have produced impressive results for decades, they have
also led many operators to assume that microwave experimentation is expensive, difficult, and beyond the
reach of the average ham.

That assumption deserves to be challenged.

Recent advances in components, packaging, frequency stability, and low-power RF design have made it
possible to rethink what a microwave station can be. Instead of bulky hardware and complicated setups, a
capable station can now be compact, battery powered, quickly deployed, and practical for portable operation.

That idea became the driving force behind the Ruby series of portable microwave radios.

[continued next page] W6TRW Crosstalk May 2026 7



Ruby Portable Microwave Rover Systems, cont’d

The whole idea started at K6JEY. Doug built a small I0GHz Transverter on a metal plate with a horn antenna,
Kuhne MKU 10 G5 transverter and an external preamp on it for doing short range testing. It was very stable
and found many home uses. Tony, KC6QHP took the idea and added some key changes and named it "Bluey".
He added an enclosure to make it SOTA and portable friendly. A battery compartment was made for a
rechargeable Cell that automatically turned the battery on and off when inserted. The IF was also changed to
10 meters. Mike WB6DIJI saw the design and moved it ahead further the size but keep the antenna gain in the
20dB range. He put a smaller battery inside the case, and began using an FX-4CR IF radio on 10meters band
He also added a GPS frequency source. As you can see from the picture, he took an already fairly compact
radio and reduced it to at least by half size and reduced the IF radio size (IC-705) by 2/3 by using the FX4-CR.
He called his radio “Ruby”. Field tests have shown that in all but the most demanding DX situations, the radio
has performed extremely well with routine contacts of 200miles at 10 GHz. It is small, lightweight, full
functioning, can be operated on a 3aH battery all day and is stable on small tripods.

Later refinements by Mike WB6DJI showed that serious microwave capability could be packaged into
surprisingly small equipment without sacrificing operating usefulness. Ruby expanded that concept further by
emphasizing self-contained portable stations that are lightweight, efficient, and ready for field use on short
notice.

The design goals were straightforward: create microwave equipment that is easy to transport, fast to assemble,
stable on frequency, and enjoyable to operate. Just as important, the stations needed to produce real on-the-air
results. A portable system that only works on paper does little to attract new interest in the microwave bands.

The resulting Ruby stations cover 10 GHz, 24 GHz, and higher bands using compact transverters, GPS-
disciplined frequency references, efficient antennas, low-noise receive systems, and battery-friendly power
arrangements. Many configurations can be mounted on lightweight tripods or small supports, allowing
operation from parks, hilltops, roadside locations, and contest rover stops.

Perhaps most encouraging, these compact stations have demonstrated that small size does not mean small
performance. Portable Ruby systems have completed challenging contacts over long paths, including non-line-
of-sight 24 GHz contacts using terrain diffraction under favorable conditions.

This article describes the development of the Ruby portable microwave series, the design philosophy
behind these stations, and how modern portable equipment can help make microwave operating more
accessible, practical, and enjoyable for today’s amateurs

System Architecture

All Ruby systems share a common design philosophy:

. Compact, integrated RF layout

. GPS-disciplined frequency reference
. Sub-harmonic mixing architecture
. Minimal interconnect losses

. Battery-powered field operation

The 24 GHz system uses a sub-harmonic 1/Q mixer driven by a lower-frequency local oscillator (LO),
which is frequency-doubled to generate the required RF. This approach simplifies LO generation while
maintaining good phase noise performance.

[continued next page] W6TRW Crosstalk May 2026



Ruby Portable Microwave Rover Systems, cont’d

Inside the Ruby 24GHz Portable Rover System

) GPS Frequency reference Leo Bodnar Electronics

) CTI-Herley 12.024 GHz PDRO module

o Transverter Kuhne Microwave MKU 24 G3

o Sequencer for T/R functions

. Interlock Regulator for InP HEMT Super Low Noise LNA with Dual-Bias and Interlock circuit
o Dual-Bias Charge Pump Buck-Boost Converters and Post Regulators with EMI filters

) Low Loss T/R Antenna switch

o High Capacity Lithium Ion Battery and Charging System

. LED output Power Bar Graph meter

o 64 element 8 x 8 Patch Antenna Array

—

Inside Ruby 24:GHz [ Inside Ruby 24:GHz
— - —= )

—

Ruby 24 GHz Portable Rover System (Revised RF Layout)

T/R SEQUENCER |

LNA and PA moved ahead of final antenna T/R switch

LNA OFF First

IC-705

IF RADIO 144 mHk IFKUHNE 24 GHz
FX-4CR /QMX / +—p| TRANSVERTER

°AnY  pISH / PATCH

FINAL RF
T/R SWITCH ANTENNA
1/Q Mixer I
RX LNA
1.5 dB NF
LO Injection Why this layout:

-

Loyer feedline loss after gain stapes
Better NF and TX efficiency

LEO BODNAR | REF CTI/HERLEY OCKl  KUHNE PLL/ Lo X2 LO PATH
10 MHz GPSDO 12.024 GHz PDRO LO CTRL 24.048 GHz
[continued next page] W6TRW Crosstalk May 2026 9



Ruby Portable Microwave Rover Systems, cont’d

A GPS-disciplined oscillator (GPSDO) provides a highly stable reference, ensuring frequency accuracy on
the order of a few Hertz at 24 GHz. This stability is essential for narrowband modes such as CW and weak-
signal work.

Antenna System and Alignment Technique

A key feature of the system is the use of an 18-inch offset parabolic dish with a CNC machined dual-band
feed WR42 & SMA 2 port feed supporting both 10 GHz and 24 GHz operation.

Dual-Band offset Parabolic Dish with W2IMU Chaparral Dual-Band 10/24 GHz feed

Because antenna gain increases with frequency, the dish provides:

. ~18-20 dBi at 10 GHz
. ~22-24 dBi at 24 GHz

However, higher frequency also results in a significantly narrower beamwidth:

. ~4-5°at 10 GHz
. ~1.5-2°at 24 GHz

This creates a practical challenge in field alignment.
Alignment Strategy
To overcome this, alignment is performed in two steps:

1.  Peaksignal at 10 GHz (wide beamwidth)
2. Switch to 24 GHz without moving the dish

[continued next page] WG6TRW Crosstalk May 2026 10



Ruby Portable Microwave Rover Systems, cont’d

This technique ensures the antenna is already within the narrow beamwidth at 24 GHz, preserving
maximum gain and enabling weak-signal operation.

Sequencer Design and LNA Protection

A transmit/receive (T/R) sequencer is essential in microwave systems to protect the low-noise
amplifier (LNA) such as the ones from W6PQL website wopql.com

Why Sequencing Is Required
At 24 GHz:

e  LNA damage threshold = 0 dBm or less
e  Transmit power = +30 dBm

This represents a 1000x power difference, meaning even brief exposure to transmit energy can
destroy the LNA.

Correct Sequencing

Transmit transition:
1. Disable LNA bias

2. Switch RF path to transmit
3. Enable power amplifier

Receive transition:
1. Disable power amplifier

2. Switch RF path to receive
3. Enable LNA bias

Timing Considerations
Proper timing ensures:

e  The LNA is never exposed to transmit RF
e  Switching occurs before RF power is present
e  Safe transitions in both directions

A properly designed sequencer is not optional—it is mandatory for reliable microwave system operation.

[continued next page] W6TRW Crosstalk May 2026 11



Ruby Portable Microwave Rover Systems, cont’d

WB6DJI |~
MICHAEL / il

Preamp Enatie—————— ————
T Aoy ——————— | I S
Excter I L

Botee Ak i m—

Time (ms)
‘Sequenced RF system timing showing safe Keying order (preamp — relay — exGiter — PA) and reverse unkeying,

24 GHz System Performance

The 24 GHz system uses:
e ~2 W transmit power
e  ~1.5dB receiver noise figure

e  High-efficiency RF layout
e  Compact packaging

A planar 64 element 8 x 8 patch array provides approximately 22 dBi gain, enabling strong
effective radiated power in a portable format. Another patch utilized was a 40 element 4 x 10
patch array with about 20dBi Gain for even a smaller patch array for 24 GHz Portable Rover
Radio use in the field

During the 2025 ARRL 10 GHz and Up Contest, a significant contact was achieved:

e  Frequency: 24.1922 GHz

e  Mode: CW

e Distance: 105 miles (169 km)
e  Path: DM03 [1 DM14

e  Condition: Non-line-of-sight

[continued next page] WG6TRW Crosstalk May 2026 12



Ruby Portable Microwave Rover Systems, cont’d

The path was obstructed by mountainous terrain, including elevations approaching 8000 feet,
requiring signal propagation via knife-edge diffraction and atmospheric scatter.

My First 24GHz contact on 24.1922GHz with K6VHF ’Tm-«-bnwuby 2‘5,’,’7,;1{,‘"’“:"{’. ’ _W @ = _

DM14LU de WB6DJI DMO3TT at 22:07 UTC GMT on Sunday  KeVHEde wBsDJSI g z $

here in Torrance RocketShip Park on 8-17-2025 Mode CW DM14LU de DMOSTT oM— . ) s -
\ / Uy o

with our new Ruby 24GHz System with both Ruby 10GHz
and Ruby 24GHz Portable Rover units on the same Offset
Parabolic Dish Antenna !

105mile ( 169Km ) distance record on 24GHz for me today
during the 2025 ARRL 10GHz and up contest ¢% &% @ @

The amazing part of this contact is that the 24GHz path was
not line of sight between us !

Had to knife-edge scatter 24GHz signals over various
mountain ranges to make this Microwave DX contact which
is one of my 1st Microwave 24GHz contacts for me !

RuUby

fBakerstield

| |
20 40 60 80 100 miles
} Parameters

(Exaggerated Elevation Angle:

Volume of Scatterers Common Volume

Extended Effective Path Length

The RF path is longer and more complex than the direct distance due to terrain geometry.

[continued next page] WG6TRW Crosstalk May 2026 13



Ruby Portable Microwave Rover Systems, cont’d

Atmospheric Effects at 24 GHz

One of the most important observations from this work is the impact of water vapor absorption.

0 g s
o~ — wvd=5(gm’) &
& — wvd=10(gm") i
& ] wd=15@gm?) 84 *
- — wvd=20(gm’) s 2
—‘E 0 § —— wd=25(gm’) ”E g°
2 ¥ — wvd=30(gm?) 2 o J-
© o s
s 24 . -
4t = | x °
0 B Y TR e e
o Froguency (GHI)
o
> 3 o
=2 T T T T T T T T T T T
0 20 40 60 80 100 0 20 40 60 80 100
Frequency (GHz) Frequency (GHz)

Figure 2: (a) Attenuation of EM by water vapor for frequencies 0 to 100 GHz. The relation is shown for different water vapor
densities (wvd) for temperatures -10° to +30° C and pressure 1000 to 1030 hPa (colored bands). (b) Dry air attenuation of EM for
temperatures -10° to +30° C and pressure 1000 to 1030 hPa (colored band), inset: a detailed view of the lower attenuations.

Contest Observations
Day 1 (High Humidity ~50%)

e Multiple contacts on 10 GHz
e  No contacts on 24 GHz

Day 2 (Cold, Dry Conditions)
¢  Very low humidity
. Successful 24 GHz DX contact

Key Insight

At 24 GHz, atmospheric absorption increases significantly with

Atmospheric Gas Loss

(an issue above 20 GHz; dominates above 50 GHz)

I ]
|

N

%0 100 1% 20
Frequency (GHz
Blue curve for 68F, 50% RH, sea level Tends tobe drer at haher elevation
+ Oxygen
It tells us that for best mm wave DX, ‘Resonances ot 60.8 119 Ghe
£0 to the mountains in extremely dry weather Lower ai pevssare ot higher elevation 0ess O;)

humidity. A reduction in water vapor density resulted in an estimated:

10-15 dB reduction in path loss

This change alone was sufficient to enable successful communication over a previously unusable path.

[continued next page] W6TRW Crosstalk May 2026
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Ruby Portable Microwave Rover Systems, cont’d

47 GHz System

Ruby 47GHz
ghtadio System

g’v

WB6DJJ

F S . 7
o 1
‘Qb 5
g 'q * | mal|
o 2 | » ‘\
N b \ 47 GHz Transverter
4 L4 ‘ [ 4 ‘ \

___MKuaTG2
47085 _ 47020 Mz

Ruby 47 GHz Portable Rover Radio — Dual Horn Architecture

No T/R relay: separate transmit and receive horns connected to separate ports

PTT / BIAS No antehna migjﬁn or waveguide relay in thig version
SEQUENCER: (™ =—=7~ e e —
TX RATH TX RF TX HORN
Internal Driver/ ——————» 47 GHz
KUHNE
IF RADIO IF 47 GHz
FX-4CR / QMX / TRANSVERTER
IC-705 Separate TX/RX
Waveguide Ports
RX PATH RX RF RX HORN
Internal RX LNA 47 GHz

Operating Note:
TX and RX horns must be
parallel-aligned for the same LO Injection
path heading. @ | ~ —TTTTTmososssssssssssssssoe—e— -

] Dual-horn operation avoids a
: 47 GHz RF relay and simplifies
| portable rover packaging.

LEo BOoDNAR 1 MHzREF  KUHNE LO 8-13GHz 813GHz[o  DIRECT LO INPUT
10 MHz GPSDO PLL-2 MODULE TO KUHNE
GPS-Referenced 47 GHz TRANSVERTER

The 47 GHz system uses a different approach:

e Dual horn antennas
e  Compact tripod mounting
e  Simplified RF chain

While path loss is higher at 47 GHz, the system benefits from:

[continued next page] W6TRW Crosstalk May 2026 15



Ruby Portable Microwave Rover Systems, cont’d

e  High antenna gain per size
e  Compact form factor
e  Rapid deployment

The Antenna’s The W2IMU 47 GHz Dual Mode Horns supplied by Paul Wade W1GHz made the
Ruby 47 GHz Portable Rover achievable since using two horns an Antenna T/R switch was not

required optimizing for lowest feed line loss and compactness for such an incredible Rover Radio at
47 GHz

Initially you can build your system at this level to get simply on the air, and can add more components from
Kuhne and other sources like an LNA, SSPA and Sequencer as needed to improve the performance of the 47
GHz Microwave Rover

The main objective is just get on the Air once you have the basic unit and you can upgrade it later depending
on your needs

Additionally, added a custom MMIC 2 watt power amplifier was designed by Mike WB6DI that
contributes to system capability at these frequencies for the Ruby 47 GHz Portable Rover

A 2.8-W Q-Band High-Efficiency Power Amplifier ;

Michael V. Aust, Arvind K. Sharma, Fellow, JEEE, Owen Fordham, Ronald Grundbacher, Richard To,
Roger S. Tsai, Il mber, IEEE, and Richard Lai

AN
Abstract—A highly efficient and high-power mo mllhxwwr TABLE |
Q-na 5-pm © 0F Q-BAND MMIC Pon
AN
Effic L © g
w v @
- Py
3 3
t these power levels and PAES, the mpliﬁr 30 Lester.ct sl (4] o i 2
xeess of 430 mW/mm. With deviee & 4B z <)
phery ratio flective phase compensation of the TR Fepgr Q ( Pout v a
input feed network, and low-loss output-combining network, the A= 5
power amplifier has been able to attain f-the efficiency - c (dBm) = B’
Sinl peer periornismice: 37-a1 266 Campbell. t al |7] s g
index Terms—HEMT, millimeter wave amplifier, MMIC power - Q PAE » O
amplifer, MODFET, power combining. el EXI e i3
4 4906 140 <
L INTRODUCTION —
24 7 o760 | 240

Input Power (dBm)

Included for the Ruby 47 GHz Portable Rover system is a 47 GHz LNA that was built with ~25dB
Gain and 1.9dB Noise Figure from an MACOM 22 — 44GHz MMIC CGY2260UH assembled &
wire-bonded in a waveguide WR19 Test Fixture shown below, performance is quite acceptable for
47 GHz operation

[continued next page] W6TRW Crosstalk May 2026 16



Ruby Portable Microwave Rover Systems, cont’d

47 GHz Operation : Compact Millimeter-Wave Performance with the Ruby Series

If 10 GHz opens the microwave door and 24 GHz raises the challenge, 47 GHz enters true millimeter-wave
territory.

Operation on the 47 GHz amateur band has long been viewed as a specialized pursuit because of the
demanding hardware requirements. At these frequencies, every dB matters. Feed line loss becomes severe,
component tolerances tighten dramatically, antenna alignment becomes more critical, and the quality of the
local oscillator often determines whether a system performs smoothly or becomes frustrating to use.

That is exactly why the Ruby 47 GHz system was built around proven Kuhne Microwave hardware.

The Kuhne 47GHz Tranverter Advantage

At the heart of the station is the Kuhne MKU 47 G2 transverter platform, a compact design developed
specifically for serious amateur use on 47 GHz. Kuhne equipment has earned an excellent reputation in
microwave circles for combining strong RF performance with practical packaging, making advanced bands
more accessible to experimenters and contest operators.

For portable operation, that matters enormously.

Instead of constructing a large bench-built collection of waveguide parts, surplus mixers, and improvised oscillator
chains, the operator starts with a purpose-built module engineered for stable operation on one of amateur radio’s
most demanding bands.

That aligns perfectly with the Ruby design philosophy:

. Compact size
. Fast deployment
o Proven performance

. Real field usability

Why the Local Oscillator Matters So much at 47 GHz
At lower frequencies, many systems can tolerate a mediocre synthesizer. At 47 GHz, they cannot.

Weak-signal CW and SSB operation on millimeter-wave bands demands:
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Ruby Portable Microwave Rover Systems, cont’d

. Excellent frequency stability
. Low close-in phase noise

. Minimal spurious outputs

. Repeatable tuning behavior

A noisy or unstable LO can make weak signals sound rough, broaden transmitted signals, and reduce receive
sensitivity by raising reciprocal mixing noise.

That is why the Ruby 47 GHz system uses the Kuhne MKU LO 8-13 PLL-2 oscillator rather than relying on
surplus low-frequency synthesizers followed by long multiplier chains.

The MKU LO 8-13 PLL-2 A Serious LO in a Very Small Package

The Kuhne MKU LO 8-13 PLL-2 covers microwave LO frequencies from approximately 8.4 GHz to
13.6 GHz, offers 1 Hz tuning resolution, can accept an external 10 MHz reference, and is packaged in a
remarkably compact enclosure measuring roughly 100 x 60 x 13 mm with a weight of about 140 g.

That size is extraordinary for what it delivers.

For Ruby portable systems, it means a precision microwave local oscillator can be mounted directly in a
small rover package rather than requiring a bulky external synthesizer assembly.

In practical terms:
The LO is no longer the largest part of the station.

That is a major breakthrough for portable millimeter-wave design.

Why It Outperforms Surplus Low-Frequency Synthesizers + Multipliers Many builders
are tempted to use inexpensive surplus synthesizers at lower frequencies, then multiply upward to reach 47
GHz. While this can work, it usually brings compromises.

Phase Noise Multiplies Too
When a signal is frequency multiplied, phase noise rises approximately:

. 20 log(N) dB

. Where N is the multiplication factor.
. So a 4 GHz source multiplied by 12 to reach 48 GHz can add roughly 21.6 dB of phase-noise penalty.
. That degradation is very noticeable on narrowband weak-signal modes.

Spurs and Birdies Multiple Too

Any fractional spurs, reference sidebands, or synthesizer artifacts at the lower frequency are also translated
upward. What is manageable at 4 GHz can become annoying—or unusable—near 47 GHz.

More Hardware, More Complexity
Multiplier chains often require:
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Ruby Portable Microwave Rover Systems, cont’d

Extra amplifiers

Filters

Leveling stages

More DC power

More heat

More packaging space

For portable rover systems, all of these are disadvantages.

Why the Kuhne LO Fits the Ruby Philosophy

Using the Kuhne MKU LO 8-13 PLL-2 allows the Ruby 47 GHz station to stay compact, clean, and field
practical.

Instead of a large multi-box LO chain, the operator gets:

. Stable microwave-frequency LO generation
. Cleaner spectral performance

. Easier GPS reference locking

. Lower parts count

. Reduced setup time

. Smaller station footprint

That means more time operating and less time troubleshooting.

A Real Portable 47 GHz Station

Ruby 47GHz
ghladio System

v

Combined with compact horn antennas or lightweight dishes, the Ruby 47 GHz system becomes something
rare:

A serious millimeter-wave station that can travel easily.

What once required bench-top hardware and substantial setup effort can now be deployed from:

[continued next page] W6TRW Crosstalk May 2026
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Ruby Portable Microwave Rover Systems, cont’d

. Hilltops

. Contest rover locations

° Mountain overlooks

° Portable test sites

. Experimental field operations

That changes how operators think about 47 GHz.

Why This Excites Readers

Many amateurs assume 47 GHz is only for fixed stations or deep specialists. The Ruby approach proves
otherwise.

With modern compact transverters, a high-quality Kuhne LO, and efficient portable packaging, 47 GHz becomes
not just possible—but practical.

That is the larger story of the Ruby series:

Small stations, serious frequencies, real results.

Major Point to consider - Must Have for a 47GHz LO source

“At 47 GHz, oscillator quality is not a luxury—it is the difference between hearing signals clearly and
chasing noise.”

Choosing the IF Radio: A New Era for Portable Microwave Rovers

For many years, one of the biggest obstacles to portable microwave operation was not the transverter — it was the
IF radio.

Traditional all-mode transceivers capable of driving microwave transverters were often excellent performers,
but they were also large, heavy, power hungry, and not especially convenient for rover use. Carrying a
microwave station into the field could mean transporting multiple boxes, sealed batteries, interface cables,
microphones, keyers, and accessories. For operators trying to set up quickly at several contest stops in a
single day, the IF radio was often the largest and least portable part of the station.

That situation has changed dramatically.

A new generation of compact radios such as the FX-4CR, QMX, and Icom IC-705 has transformed what is
possible for microwave rovers. These radios combine small size, low current drain, modern DSP features, and
highly capable receivers into packages that can ride easily beside a transverter, battery, and antenna system in
one portable case.

For the Ruby series of portable microwave radios, that change has been especially important.

Small Size, Big Advantage

Portable microwave operating rewards simplicity. A smaller IF radio means less weight to carry, faster setup,
and easier station integration. Compact radios can mount directly beside a 10 GHz or 24 GHz transverter, or
even become part of a complete rover package where the entire station fits on a lightweight tripod.
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Ruby Portable Microwave Rover Systems, cont’d

Instead of building the station around the radio, the operator can now build the station around the operating
location.

That difference matters when working from parks, overlooks, hilltops, roadside turnouts, or contest rover stops
where time is limited and conditions may change quickly.

SDR Displays and Waterfalls Change Everything
Perhaps the biggest revolution is the use of SDR spectrum displays and waterfalls.

On microwave bands, signals are often weak, brief, and easily missed using only a conventional analog S-
meter. A waterfall display allows the operator to see activity across the passband — weak CW traces, drifting
carriers, brief pings, or stations calling slightly off frequency.

For portable work, this can save valuable time. Instead of slowly tuning by ear, the operator can visually
locate signals and center them quickly. During contests or scheduled contacts, that can mean the difference
between making the QSO or missing it entirely.

For Ruby rover systems, pairing a stable transverter with a modern SDR IF radio creates a highly effective
combination: microwave performance at the antenna, with modern signal awareness at the operator’s
fingertips.

Low Power Consumption = Longer Operating Time
Battery management is always part of portable microwave work. Every ampere matters.

Modern compact radios often draw far less current than legacy mobile or base transceivers, extending
battery life and reducing the size of the power system needed for a day in the field. That means lighter
packs, fewer cables, and more operating time between charges.

For rover operators making multiple stops, this is a major practical advantage.

Frequency Stability and Digital Precision

Modern radios also bring accurate synthesizers, fine tuning steps, memories, CAT control, and digital
conveniences that were once unavailable in small portable packages. When combined with GPS-disciplined
references used in systems like Ruby, the result is a station that is easy to tune, easy to repeat, and dependable
for narrowband microwave work.

The Human Factor: More Fun, More Activity
Perhaps the most important improvement is simply this: these radios make portable microwave operating more
enjoyable.

They reduce setup stress, shorten search time, improve signal awareness, and allow operators to focus on
propagation, aiming, and making contacts rather than wrestling with equipment. When stations become easier
to use, more operators are willing to try them.

That helps every microwave band.
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Ruby Portable Microwave Rover Systems, cont’d

A Perfect Match for Ruby Portable Systems

The Ruby design philosophy has always centered on portability, efficiency, and real operating results. Radios such as the FX-4CR, QMX,
and IC-705 complement that philosophy perfectly. Together they form compact stations that would have seemed remarkable only a few
years ago: serious microwave capability carried in one hand, ready to deploy almost anywhere.

For today’s microwave rover, the IF radio is no longer the burden it once was — it has become one of the greatest enablers of portable success.

Design Philosophy: Portable Microwave Rovers

The Ruby Series emphasizes:

Portability

Rapid deployment

Integrated design

Minimal setup complexity
Choice of IF-Radio is important

These systems demonstrate that high-frequency microwave operation can be achieved without large
infrastructure, enabling practical field operation and contest participation.

Lessons Learned

Atmospheric absorption dominates propagation at 24 GHz
Dry conditions can improve link margin by over 10 dB
Precise antenna alignment is critical

Sequencing is required to protect LNAs

Portable systems can achieve significant microwave DX

Conclusion

The Ruby Series demonstrates that compact, GPS-locked microwave systems can achieve real-world DX
performance at 24 GHz, even over non-line-of-sight paths.

By combining:

. Stable frequency control

. Efficient RF design

o Proper antenna alignment

. Awareness of atmospheric conditions
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Ruby Portable Microwave Rover Systems, cont’d

It is possible to extend microwave communication well beyond conventional expectations.

The Ruby rover series demonstrates how far microwave portable operating has advanced. What once
required bulky transverters, heavy batteries, complex feedlines, and fixed-station hardware can now be
carried in one hand and deployed in minutes. By combining compact modern IF radios with efficient
transverters, GPS-locked low-phase-noise local oscillators, lightweight antennas, and thoughtful station
packaging, these systems bring serious 10, 24, and 47 GHz capability into the field.

More important than size alone is what portability enables. A lightweight rover can be taken to hilltops, coastal
overlooks, desert paths, mountain ridges, park benches, or rare grid squares—places where microwave
performance often improves dramatically because of elevation, horizon clearance, and lower atmospheric
absorption. Instead of waiting for ideal conditions at home, the operator can move to where propagation is best.

The results speak for themselves. Reliable contacts on 10 GHz, advanced weak-signal work on 24 GHz, and
practical operation on 47 GHz show that the microwave frontier is no longer limited to large fixed stations.
Compact equipment, SDR displays, waterfalls, and efficient power systems have lowered the barrier to entry

while increasing operating enjoyment.

Perhaps the greatest achievement of the Ruby project is that it makes microwave experimentation
approachable and exciting. It encourages operators to build, innovate, travel, test new paths, and explore
bands that many amateurs have never experienced. That spirit of experimentation has always defined
Amateur Radio.

The message is simple: microwave operating no longer has to stay in the shack. With modern portable equipment,
the bands above 10 GHz are ready to be explored from the field—and the next breakthrough contact may come
from a folding tripod, a scenic summit, or the side of a quiet desert road.

73 from Mike - WB6D]JI

Engineering Marvel and Breakthrough for my Ruby Portable
Rover System here ¢ . Both Ruby 10GHz and Ruby 24GHz
units can operate on the same Offset Parabolic Dish with the
Dual-Band 10GHz/24GHz feed. Operating 10GHz/24 GHz
simultaneously from one Antenna ¢}

WBéEDJI' & “ )
DualBand Rover

" ARIGE6D.] z 10GHz & 24GHz

4

|
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SBMS 2.3 GHz & Up Microwave Challenge — WB6DJI
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The San Bernardino
Microwave Society (SBMS)
2.3 GHz and Up Contest is

an annual amateur radio
event focusing on microwave
operating.

THE 2026 EVENT IS
SCHEDULED FOR

MAY 2-3

FEATURING COMPETITION
ACROSS ALL BANDS
STARTING

G

SBMS 2.3 GHz and Up Microwave Challenge
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Starlink Constellation for PNT

Starlink LEO PNT (Positioning, Navigation, and Timing) across land, air, stratosphere and Arctic Seas
February 2, 2026

Ohio State’s ASPIN Laboratory has designed a cognitive software-defined receiver (SDR) capable of tracking the carrier

phase and Doppler of Starlink’s so-called pilot tones along with ephemerides error correction algorithms. The SDR and

algorithms were put into test to localize a stationary receiver. Starting from an initial estimate nearly 180 km away, listening to
six Starlink satellites resulted in localizing the receiver to within 10 m. This led to worldwide research to study Starlink for PNT,
from deciphering Starlink’s downlink orthogonal frequency-division multiplexing (OFDM) signals, to analyzing its ephemerides
and timing, to studying the achievable PNT performance.

Notional Starlink path
positioning accuracy

No GNSS

Starlink LEO
constellation

From the Heartland to the Arctic, Starlink and OneWeb are redefining navigation
Posted: December 9, 2025

Now, by exploiting signals from the Starlink and OneWeb constellations — satellites primarily used to deliver secure internet
connectivity — researchers found they could be used to improve ship navigation accuracy in the Arctic, an area where GPS
coverage and signals are typically degraded. Results showed that exploiting Starlink and OneWeb LEO signals with height data
from a ship sailing off the west coast of Greenland significantly increased navigation accuracy, effectively reducing errors from
more than a kilometer (without GPS) to 27 meters.

Being able to yield more precise navigation data in such a challenging region like the Arctic means that safe and effective
satellite “eavesdropping” may be feasible from nearly anywhere on Earth, said Zak Kassas, co-author of the study and TRC
Endowed Chair in Intelligent Transportation Systems and professor of electrical and computer engineering at The Ohio State
University.

This work builds off previous work from Kassas’ ASPIN lab that was the first to exploit Starlink for positioning. Efforts to scale
up that research led the team to seek ways to improve their system using ground receivers that can passively listen to
frequencies emitted from_multiple LEO satellite constellations. Since then, Kassas’ team has demonstrated navigation with LEO
satellites across the U.S., from_St. Louis on a stationary receiver, to_Pittsburghon a_ground vehicle, to Albuguergue on
an_extremely high-altitude balloon, to Columbus on a_ground vehicle and a_drone. In their latest experiment, they decided to
leave the heartland.

The unprecedented results from these analyses show that, with an average of only three active Starlink satellites, a positioning
solution with a 3D position estimation error of two meters can be achieved in only 20 seconds.

In this experiment, they decided to test their work in the Arctic, as OneWeb’s 600 satellites are plentiful near the north and
south poles, while Starlink’s more than 7,000 satellites are present across all other latitudes.

This discovery, that even satellites that were not intended for navigation can be repurposed and tailored for location services,
means that substantially advancing next-gen GNSS systems may be closer and more affordable than researchers thought.
According to the study, these results have vital implications for aerospace and defense, and more importantly, because signals
from LEO satellites are thousands of times more powerful than GNSS, they would be more secure and much harder to interrupt
by bad actors.
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Relevant Recent ARRL News

Dayton Hamvention, Xenia, Ohio

May 15th, 2026 9:00 AM - 5:00 PM
May 16th, 2026 9:00 AM - 5:00 PM
May 17th, 2026 9:00 AM —1:00 PM

Hamvention 2026 Theme: Radio Adventure

Radio has always been about exploration — of ideas, technologies, distances, and possibilities. From
the earliest spark-gap pioneers to today’s digital experimenters, satellite operators, contesters,
emergency communicators, and outdoor enthusiasts, amateur radio continues to be a gateway to
discovery. Hamvention Forums

*SPECIAL EVENT STATIONS

+05/09/2026 | Armed Forces Day

*May 9, 1700Z-2359Z, NI6IW , San Diego, CA. USS Midway Museum Ship CV-41 COMEDTRA
NI6IW. 7.250 14.320 14.070 PSK31 Star on. PAPA System Repeaters. QSL. USS Midway Museum
Ship COMEDTRA NI6IW, 910 N Harbor Drive, San Diego, CA 92101. SASE QSL, see
www.qgrz.com/db/ni6iw

+05/09/2026 | Golden Spike Special Event Station
*May 9, 1500Z-2300Z, W7G, Corinne, UT. Ogden Amateur Radio Club - W7SU. 7.235 7.040 14.255
14.040. QSL. Ogden Amateur Radio Club - W7SU, PO Box 3353, Ogden, UT 84409. ogdenarc.org

+05/16/2026 | National Maritime Day Sat & Sun
*May 16-May 17, 1330Z-2100Z, K3S, Port of Baltimore. Nuclear Ship Savannah ARC. 7,14,18,21,28
MHz. QSL. Ulis Fleming, 980 Patuxent Rd, Odenton, MD 21113. grz.com/db/k3s

+05/16/2026 | W6SFM Bug Roundup

*May 16-May 18, 0000Z-0000Z, W6SFM, Fair Oaks, CA. Samuel F. Morse Amateur Radio Club. 3.533
7.033 14.033 28.033. QSL. Samuel F. Morse Amateur Radio Club, 4901 Minnesota Avenue, Fair
Oaks, CA 95628. https://w6sfm.org/bug-roundup

+06/06/2026 | Lewis and Clark Trail on the Air

«Jun 6-Jun 21, 0000Z-2359Z, W7AIA, Various Cities and States. Clark County Amateur Radio Club.
14.240. Certificate & QSL. Clark County Amateur Radio Club, PO Box 1424, Vancouver, WA

98661. https://www.lctota.org

+06/06/2026 | Museum Ships Week-end

*Jun 6-Jun 7, 1700Z-2359Z, NI6IW, San Diego, CA. USS Midway Museum Ship CV-41 COMEDTRA
NIGIW. 7.250 14.320 14.070 DStar on PAPA System Repeaters. QSL. USS Midway CV-41 Museum
Ship COMEDTRA NI6IW, 910 N Harbor Drive, San Diego, CA 92101. All Museum Ships to operate
through the week-end, see www.qgrz.com/db/ni6iw for QSL information also.
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Classified Ads

Amateur Radio Ads

If you have ham equipment to sell, please send the info to Greg KE6YEX as a reply to the Newsletter
email, or go to our W6TRW Discord For Sale page; thanks!

WG6TRW Swap Meet — You don’t have to wait for years of ham gear to
accumulate in your garage before you are faced with the challenge of trying to
unload it all at once! You can sell fractions of your used equipment any month,
at W6TRW'’s monthly Swap Meet in Redondo Beach. It’s a win-win for you and
for buyers!

Bill W6QR is selling:

*  W2IHY 8 Band Audio EQ and Noise Gate $200.

* Begali CW Machine keyer $200.

* Free to a good home: Heavy Duty 40-10M screwdriver mobile antenna with hitch mount. Manual tuning.

* Free toagood home: 18 element long 8' boom 70cm Yagi, needs some cleaning. Pickup only.

* 3U Gator Wheeled case, perfect for an HF Shack in the box. $100.

* Ifiinterested, please contact Bill on our W6TRW Discord page, or reply to me at the W6TRW monthly newsletter email
(greg.shreve2 @ngc.com).

For sale: LNR Precision LD-11, 160m-6m, all mode QRP HF radio $650, or make me an offer. Images Kurt K6GG

Premium wattmeter for sale. 10MHz to 18GHz 200mw. Anritsu dual sensor meter ML2438A,
cables, two MA 2442A sensors and user’s manual. My lab standard. For sale $1200. Excellent
shape. The sensors are thermocouple types that go down to -75 DBm, very broad range.
Also selling a single channel Anritsu ML2437 power meter, cable and MA2422B head.,

$600. | also have two 6-1/2 digit and 5-1/2 digit DMM:s available. Doug K6JEY

Doug K6JEY — 12/5/25, 6:29 PM I'm going to have some used stuff for sale at next week's meeting.

Tiny SA 405 $100

Keysight n9912 FieldFox, 4 GHz, modules 230 104 111 303 235, Has a bag and quick ref manual, lots of accessories $3,000
Agilent 4410a 6-1/2 digit DMM $400

Siglint SDM 3045x 4-1/2 digit DMM, data logging $250

Umesh KK6TXI — 3/22/26, 3:05 PM
If anyone is interested... | have a Garmin InReach Mini for sale.
Good working condition. Asking $180

Deal of the day- My Gigatronics 6082A signal generator 0-2GHz.
For sale $200 with manual.

Has a power supply problem - electrolytics.

Doug K6JEY

[continued next page]
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WG6TRW Discord Channel

Did you know W6TRW has an active online discussion of ham radio adventures,
build projects, and event planning? This is an excellent way to keep up with hot
topics in the club. If you haven't already, please join your fellow club members
on Discord; send email to Dylon dylon.mutz@gmail.com or Mark
Mark.Knight@ngc.com to get an invitation.

Recent posts on the W6TRW Discord:

Tony KC6QHP — 3/6/26, 9:37 AM
| disagree

Angelina KN6QAT — 8/24/25, 3:48 AM
Currently soldering together the QMX
CW transceiver from QRP Labs

Tony KC6QHP — Yesterday at 10:14 PM

Don't call it a "Go Box," because I'm not a prepper, but |
built this portable microwave companion rack. The radio is
a Motorola CDM1550-LS+ programmed with all the Cactus
channels, a small computer, and a locking drawer to put
the microphone and keyboard.

W6TRW Crosstalk May 2026 28


mailto:dylon.mutz@gmail.com
mailto:Mark.Knight@ngc.com

CrossTalks from the Past — April 1971

For fun, a page from W6TRW'’s past. See https://w6trw.com/crosstalk-newsletter/ for newsletters.

https://wétrw.com/wp-content/uploads/Crosstalk/1971/1971_04_WG6TRW_Crosstalk.pdf

CROSS TALK
April 1971
Page 3

SECRETARY 'S REPORT By Doug Heydon (WB6WDS)

Minutes of the 16 April 1971 meeting of the TRW/ARC Executive Board.

The monthly meeting of the TRW Systems Amateur Radio Club Executive Board was called
to order at 1205 P.M. on Friday, 16 April 1971 in S/1480 at Space Park. Those
present included Ed Thornley, Bill Dews, Frank Halligan, Carl Rothrock, Bill Thompson,
Mac McGrew, Doug Freeman, Jerry Dean and Doug Heydon.

OLD BUSINESS (AND SOME NEW)

ACTION 1. Paul Weisz, having volunteered to fill the Vice Presidency vacancy,
THOMPSON made the nominating committee's job much easier. The April CROSS
TALK will contain a ballot to make it official.

2, April program not yet firm. Paul Weisz will inform CROSS TALK editor
of information.

3. Bill Thompson announced that he will be unable to continue as CROSS
TALK editor beyond the April issue. Doug Heydon will fill in on an
interim basis, until a new "permanant" sucker is found.

ACTION 4, President Ed requested the Secretary to add ARRL Director Griggs and
HEYDON Communication Manager Hart to the CT mailing list.

5. The first copy of the ARRL Affiliated Club Bulletin, and our Certi-
ficate of Affiliation, were displayed. The bulletin contains new
FD rules.

6. Affiliation dinner set for 15 May 1971 at a place to be determined.

ACTION 7. The CT editor and secretary were asked to expedite outside mailings,
THOMPSON to minimize QRM from disgruntled associate members.
AND HEYDON

8. All outstanding QSL charges have been paid. Mac McGrew suggested
offering blank 0GO cards (2000 left) at $1.00/100. Agreed.

9. Treasurer Halligan reported that the recent station upgrading left
us with a balance of only $90.27 on hand.

10. Field Day Chairman Freeman discussed this year's rule changes and
announced the following assignments:

VHF - Ollie Saunders

80/20 CwW - Doug Heydon

40/15/40 CW - Bob Hume

80/20 SSB = Al Lee and Paul Weisz
40/15/10 SSB - Frank Halligan

Site Power - Dick Treece

Logging o Ed Thornley

The above ''station captains" have responsibility to provide all
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WG6TRW Swap Meet Flyer

WG6TRW Amateur
Radio Swapmeet

**In the Southeast parking lot at Aviation & Marine, Redondo Beach**

LARGEST Outdoor Radio & Electronics Event in the West 1*

‘100’s of items available at the booths such as Radios, Antennas, Tubes. Vintage Audio, Parts, Coils, Amplificrs,
Coax, LEDs, Flashlights, CATSe, Tast Equipment, HDM| & USB. It happens every LAST Saturday of the month!
Please check out these photos of the fest. INCREDIBLE Attendance!! We are here Rain or Shinel, Remember:
the swap is ONLY from 7AM to 11:30 AMI WETRW Rules dictates that sales starts and ends at those times. So,
be there early as you can! Free entry for buyers. Free Parking. Reasonable seller's spaces available even if
you're not a licensed radio aperatar - Anyone can selll ™~ Still on the LAST SATURDAY of the month!
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The W6TRW Swapmaet staried in the '60's as a Tailgate event and has evolved tc the event that it is today. The same basic

odjective is still around as it was long ago, usually for a ham to gather up their stuff that they no lcnger need, or perhaps to find

something better, or to clear out a garage, store or ham shack. Computers have become a necessity for many, you'll see lots of

computers and parts for sale as well. Itis one of the largest continuous running amateur Swapmeet in the country.

WHERE: the Southeast parking lot at the comer of Marine Ave. ard Aviation Blvd. One Space Park, Redondo Beach CA.
—always on the LAST Saturday morning of every month. 7AM - 11:30AM
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News and Announcements

WG6TRW Swap Meet — Last Saturday of Every Month !

Our club puts on the largest monthly amateur radio swap meet in the Los
Angeles area. The W6TRW Swap Meet has been held monthly for almost 40
years. The W6TRW Swap Meet is well known throughout the western US and
even the world! It is always held the last Saturday of every month, rain or
shine, holiday or not, from 7:00 AM until 11:30 AM, in the R2 parking lot near
the southeast corner of Aviation Blvd. and Marine Ave. where the cities of
Redondo Beach, Manhattan Beach, and Hawthorne meet. Talk-in on 145.320 -
600 PL 114.8.

If you wish to sell at the swap meet, please visit our swap meet sellers’
webpage for all the necessary information.

Our Swap Meet Manager, Wendell KE6ASC, is always on the lookout for
volunteers to help at the Swap Meet. If you'd like to get up early and help the
club put on this important traditional activity, email Wendell at
wbtrwswapmeet@gmail.com to get more information.

The next swap meet is the last Saturday of the month, from 7:00 am to 11:30
AM. See you there!

WG6TRW Club Members SHOW ‘N TELL

W6TRW Club Members SHOW ‘N TELL / DYI / Maker / Activity Talks

At past and recent club meetings, we’ve had members of our club describe
and/or demonstrate projects they have created or been involved in. We'd like
to continue that tradition! We're all excited to hear what you’ve been doing.
All you need to do is put together a few slides!

If you’ve been building something interesting, or engaged in recent ham radio
adventures or volunteering, please send a reply to greg.shreve2@ngc.com,
and we’ll get you on the agenda in 2026!
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News and Announcements

WG6TRW Repeaters Now Playing Newsline & ARRL News

We’'re putting a regularly scheduled rebroadcast of Amateur Radio Newsline ham radio news and
the ARRL weekly news on the W6TRW repeaters on Wednesdays and Sundays at 9:00pm Pacific
time! Newsline is a free service that produces a weekly report of important goings-on in the ham
radio community and is a great way to stay in the loop on current ham radio topics.

Take a listen and let us know what you think!

-- Shackmaster, Dylon N6 MX

AMSAT - Amateur Radio in Space

The number of active amateur radio satellites keeps increasing. Here is the current satellite status,
making it easy to find satellites you may be able to hear: https://www.amsat.org/status/. For
many satellites, the telemetry downlink or Morse code beacon is easy to receive with a simple
dual-band VHF-UHF magmount antenna.

If you have a VHF/UHF SDR (software defined radio) connected to your computer, you can see the
Doppler shift of the signal on the waterfall display, as the satellite passes over.

To find out when a satellite will fly over your location, go to
https://www.amsat.org/track/index.php. Just put in your grid square or approximate latitude-
longitude. One of the most reliable and easy downlinks is the ISS (International Space Station) on
145.800 MHz.

The next step is transmitting — making amateur contacts through the satellites. AMSAT satellites
for amateur communications: https://www.amsat.org/two-way-satellites/.

Amateur Radio Contests - Calendar

There are many amateur radio contests during the year, for the full range of different radio interest
areas. Click here (WA7BNM'’s Contest Calendar) for a listing of all the amateur radio contests.

Just listening to contests is a great way to hear a lot of stations from all over the US and even all
over the world — better than just randomly tuning on any given day, hoping to hear something.

One popular contest is the ARRL January VHF Contest (The third or fourth full weekend in January )
and the ARRL June VHF Contest and the September VHF Contest. The VHF contests are easy and
fun —just find your grid square at Amateur Radio Ham Radio Maidenhead Grid Square Locator and
then key up your VHF/UHF FM radio on the calling frequencies — 146.52 MHz and 446.000 MHz.
The calling frequencies 146.52, 146.55, and 146.58 are busy during the contest and you can make
many contacts just by answering contest calls. It’s a great way to check out your VHF/UHF radios!
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WG6TRW Repeaters and Nets

WG6TRW Repeaters

VHF 2 Meters ¢ 145.320 MHz, Offset: -600 kHz, PL: 114.8 Hz; Located in Redondo Beach, CA e All-Star node 505680

UHF 440 MHz » 447.000 MHz, Offset: -5 MHz, PL: 100.0 Hz; Located in Redondo Beach, CA ¢ All-Star node 505681

(Our VHF 145.320 MHz and UHF 447.000 MHz repeaters are linked — but may be disconnected for certain nets listed below)
UHF MotoTRBO DMR e 446.050 MHz, Offset: -5 MHz, Color Code: 2; Located in Redondo Beach, CA, Time Slot 1 Talk group
3106 or Time slot 2 Talk Group 2 for Local Talk Group.

Monday K6MBC Manhattan Beach MBCERT Net
Weekly; Monday nights at 6 PM *except* first Monday of the month, on the W6TRW 447.000 MHz repeater

Monday Lomita and South Los Angeles DCS Net: Weekly
Monday nights at 7:30 PM, on the W6TRW 145.320 MHz repeater

Tuesday Absolute Tech Net: Weekly

We retransmit the weekly Absolute Tech Net on Tuesday afternoons at 4 PM Pacific time. This is a great group of
knowledgeable people who are enthusiastic to share their knowledge with others. Please see the Absolute Tech Net web
page for the many topics they have discussed, and upcoming topics.

Wednesday W6TRW Emergency Communications Team (ECT) Net: Weekly

The ECT net is held weekly Wednesdays starting between 12:00-12:15pm on our 145.320 MHz and 447.000 MHz repeaters.
The whole net only takes about 10-15 minutes. W6TRW ECT Chairman Greg WQ9P is net controller.

The purpose of the net is to promote club participation and to increase the general awareness of hams to emergency
communications resources. The net is open to all W6TRW members as well as any non-member visitors!

Check-ins reply with their name and callsign, general location, and their radio communication capabilities at the time.

During an actual emergency, the W6TRW 145.320 MHz repeater will be dedicated to DCS, and won’t be available for open
use, but it will be very useful to monitor! The W6TRW 447.000 MHz repeater should be available and open for use during an
actual emergency, so please save a memory in your radio for our 447.000MHz repeater!

* * * We have added Space News to the Wednesday noon net, with short articles and relevant background commentary by
WG6TRW member Chris N6FR.

Wednesday Northrop Grumman HF Family Net

Also at noon Pacific Time on Wednesday is a long-running Northrop Grumman net on 14.270 MHz. Northrop Grumman and
TRW employees / retirees are welcome to check in and represent the West Coast!

Newsline & ARRL Weekly News — Wednesday and Sunday
9:00 PM & 9:30 PM
News released every Friday
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About Us - W6TRW

The W6TRW Amateur Radio Club is a non-profit organization that started in the early 1960s.

The W6TRW Amateur Radio Club started as the TRW ARC and held the club call sign WB6WPO. The club
became an ARRL Affiliated Club in 1971, and the club call sign was changed to W6TRW in 1974. The club was
formed at the TRW facilities in Redondo Beach California comprised of employees of the aerospace company.

Our club station is located in Building S and includes 2 Yaesu FT-1000’s, Alpha 87a amplifier, and two towers
with multiple HF antennas in Redondo Beach, California. We also have all-mode capability on 6m, 2m, 440,
and 1.2 GHz. We have ATV, and satellite and packet stations.

WG6TRW sponsors open repeaters on 2 meters and 440 MHz that serve the Los Angeles basin. We also have a
Motorola MOTOTRBO Digital Repeater in Redondo Beach. IRLP node 7067 is connected to our open 440
repeater and typically is connected to the Western Amateur Linking Association LAX Reflector 9350. Please
visit our repeater page for more information!

The Amateur Radio Club (W6TRW) offers a full range of radio related activities, including contest operating
events, community public service events, picnics and classes for those wishing to obtain their first license.
Stop by the Amateur Radio Swap Meet on the last Saturday of the month in the R2 parking lot from 7:00-
11:30am - you’ll be surprised by what you will find.

WG6TRW Officers 2026

Elected Officers: Appointed Officers:
President (Dylon Mutz) Activities Chair (Janice Miya)
Vice President (Mike Hamada) WG6TRW Trustee (Chris Newton)
Treasurer (Carlos Villegas) Technical Chair (Chris Wachs)
Secretary (Mark Knight) Swap Meet Manager (Wendell Young)
NGRC Commissioner (Greg Madden) Membership Chair (Steve Dunlop)
ECT Coordinator (Greg Madden)
Staff Officers: Web Master (Michael Bao)
Banquet (Janice Miya) Website Designer (Rich Sauer)
Publicity Chair (Greg Shreve) Equipment Chair (vacant)
Training Chair (Chris Wachs) S-Shack Master (Dylon Mutz)
QSL Manager (Craig Gullickson) Field Day Chair (Mark Knight)
Librarian (Janice Miya) Past President (Chris Wachs)

The W6TRW Amateur Radio Club is one of 30 clubs within the Northrop
Grumman Recreation Club (NGRC). All these clubs can be found on the
company network wiki at NGRC - Space Park - ourWiki. You might
find a club that interests you!

-73 -
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