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October 2019 

 
 
Obtaining Internet service from space may soon become a reality as we witness 

significant initiatives to provide high-speed connectivity via large fleets of Low Earth 

Orbit (LEO) satellites.  While geo-stationary satellite ISP’s (Internet Service Providers) 

such as Hughes™ or Viasat™ have provided satellite Internet services for many years, 

there are limitations on the download/upload speeds and rather high costs (~$150/month) which have thus 

left most of the satellite  subscribers to be only rural or remote users who have no other alternatives for 

obtaining Internet service.  Google™ has been providing Internet and cellular service to remote less-populated 

areas of the world via it’s high altitude Project Loon™ balloons but that initiative was never designed to service 

high density population areas.  Now on the near-term horizon are several distinct projects to provide high-

speed Internet from space using many thousands of low-orbit satellites.  One of the most advanced projects is 

that of SpaceX™ which plans to initiate space-based Internet service in 2020 with its Starlink™ system closely 

followed by competitor OneWeb™.  In subsequent years we may see competitors such as Amazon’s Project 

Kuiper™ program become active.  Read on to learn more.     (CONTINUED ON PAGE 5) 
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IN THIS ISSUE 

INTERNET FROM SPACE 

We hold our weekly radio net on 

Monday mornings at 10:00 AM 

using the TBARC repeaters located 

on White Tanks Mountain.  

Frequencies 147.040, PL 162.2 

and 446.150 PL 100.0. 

We rotate Net 

Controllers on a 

weekly basis and 

invite anyone to 

be a guest Net 

Control operator.  

Occasionally in the future, we will 

also conduct simplex exercises to 

test our capability to communicate 

amongst ourselves within our SCG 

community without the use of a 

repeater for local emergencies.  
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Fellow Ham SIG Members,  

This is the third and final installment in a series about how solar activity and space weather affect 

radio wave propagation on the HF ham bands. In the first article, we reviewed how solar activity and 

the radiation that results from it create the conditions in Earth’s upper atmosphere that make long 

distance radio communication possible. In the second, we learned how to read the solar flux index 

and sunspot number as published daily by the Space Weather Prediction Center (SWPC) in 

Boulder, Colorado in order to determine how thoroughly ionized the upper atmosphere is. In 

general, higher values mean better propagation conditions. Recall that sunspots are where most of 

the beneficial solar radiation that ionizes the upper atmosphere originate. Sunspots are also sources 

of the kinds of radiation that can degrade propagation because sunspots are also where solar flares 

and the coronal mass ejections associated with them originate. See figure below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

While the exact mechanism that triggers a solar flare is not yet known, researchers believe the 

strong magnetic field lines emanating from sunspots can become so strong that hot plasma 

suddenly gets pulled out of the interior and is carried along the magnetic field lines in a huge 

explosion similar to a nuclear detonation. When this happens, the interior of The Sun is briefly 

exposed allowing gamma and x-rays to escape at speeds close to the speed of light; thus, it takes 

about eight minutes for this radiation to reach Earth. X-rays are powerful enough to reach down into 

the ionosphere’s D layer. When highly charged, the D layer will absorb HF signals attenuating or 

completely blocking them.  
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(Continued from page 2) 

The SWPC characterizes solar flares/X-ray flux as follows:  

• A1-B9 Little or no impact on radio propagation  

• C1 Low absorption of HF signals  

• M1 Occasional loss of radio contact on sunlit side  

• M5 Limited HF blackout on sunlit side for 10’s of minutes  

• X1 Wide area HF blackout on sunlit side for about an hour  

• X10 HF blackout on most of the sunlit side for 1-2 hours 

• X20 Total HF blackout on sunlit side lasting several hours  

A coronal mass ejection (CME) immediately follows a flare as hot plasma composed of free protons 

and free electrons from beneath the corona is hurled into space. These particles travel at 

supersonic speeds, and they usually reach Earth in about 3-4 days. In connection with CME’s (and 

also the solar wind), the SWPC publishes daily “proton flux” values that indicate the density of the 

charged particles hitting the upper atmosphere. These values are as follows:  

• 1 No impact on HF  

• 10 Very minor impact on HF in polar regions  

• 100 Minor impact on HF in polar regions 

• 1000 Small impact on HF in polar regions 

• 10000 Degraded HF conditions in polar regions 

• 100000 Partial HF blackout in polar regions 

• 1000000 Complete HF blackout in polar regions  

Speaking of the solar wind, because the 

Sun rotates, charged particles leave The 

Sun as shown in the figure here.   In 

particular, note the undulating shape in 

the upper right corner of the figure. It 

depicts the complex waveform over 

which the solar wind travels. 

This wave creates the “Interplanetary 

Magnetic Field”, and as it travels 

outward from The Sun through the solar 

system, it interacts with Earth’s magnetic 

field. The angle at which those 

undulating folds hit Earth’s magnetic 

field (either upward or downward 

sloping) can either strengthen or weaken 

it. When weaker, more ionizing radiation 

can pass through the magnetic field to 

the upper atmosphere. 
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(Continued from page 3) 

The SWPC publishes daily planetary magnetic field values as “Kp” with values as follows: 

 0-2 No impacts on HF; Noise S0-S2 

 3-4 Minor HF fade at higher latitudes; Noise S3-S4 

 5 HF fade at higher latitudes; Noise S4-S6 

 6 HF fade at higher latitudes; Noise S6-S9 

 7 HF intermittent; Noise S9-S20 

 8 HF sporadic; Noise S20-S30 

 9 HF impossible; Noise S30+ 

Below is an example of the space weather overview published and updated several times a 

day by the SWPC. It contains the X-ray flux, proton flux, and geomagnetic activity as given by 

Kp. 

Visit https://www.swpc.noaa.gov/products/space-weather-overview to see the most currently 

available data.  There are many other solar and geomagnetic phenomena that affect HF 

propagation, but the x-ray flux, proton flux, and planetary index (Kp) are the most widely 

followed. I hope you have found this series useful for chasing DX. You can learn more about all 

things space weather at https://www.swpc.noaa.gov. 

73, 

Mark, N1MAE 

 

https://www.swpc.noaa.gov/products/space-weather-overview
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INTERNET FROM SPACE 

(continued from Page 1) 

Geo-Stationary Satellite service 

Internet service from single geo-stationary satellites located approximately 23,000 miles above earth has been around 

since well before the beginning of the 21st century.  ISP Providers such as Hughes™ and Viasat™ offer maximum 

download speeds of 25 to 30 MB/sec although true average speeds are reported to be lower and can vary depending 

on the number of users.  The biggest problem with geo-stationary Internet service is the latency (think “delay”) - the 

time it takes for a signal to be sent up to the satellite from the ISP’s ground station and then back down to the satellite 

Internet customer….a round trip of approximately 46,000 miles.    The average latency with such service is reported to 

be about 600 ms (milliseconds) whereas cable Internet service from ISP’s such as Cox or Comcast usually has a 

significantly lower average latency of 28 ms.  Streaming of HD video (720p) from a geo-stationary satellite can be 

challenging and thus many geo-stationary satellite users have to contend with lower video resolution of 480p.  

Streaming of 4K video is all but impossible and you cannot use a VPN (Virtual Private Network) connection with geo-

stationary satellite Internet service.  [VPN is used by many for additional privacy of Internet connections – such as with 

banking or other confidential use].  It seems reasonable that the future for Hughes and Viasat business might become 

troubled as companies such as SpaceX, Amazon, and OneWeb come online with their lower latency high bandwidth 

services in the years to come.   

Google Balloons – Project Loon™ 

Google™ (parent company Alphabet™) has been launching its Project Loon™ high-altitude balloons since 2013 that 

provide Internet and cellphone service to more remote areas of the world.  These helium balloons travel well above 

the earth’s weather systems and  any aircraft - usually at altitudes of approximately 65,000 feet.  The balloons are 

sometimes launched in groups of 3 or more so that the Internet connectivity can be networked amongst the balloons 

over a large area.  A ground station provides connectivity to/from the balloons to the world’s Internet system.  Google 

should be commended for the public service that it has provided to regions that have been impacted by flooding and 

hurricanes.  The Loon project has delivered connectivity to communities where the communications infrastructure has 

been damaged or wiped out. Loon provided basic Internet connectivity to thousands of people across Peru who were 

displaced due to extreme 

rains and flooding by 

partnering with Peru’s 

Telefonica cellular company in 

2017. The Loon team also 

worked closely with AT&T and 

T-Mobile to bring the Internet 

to more than 200,00 people in 

Puerto Rico after Hurricane 

Maria made landfall in 

September, 2017.   

 

 

A Google Loon Balloon   (image © Google) 
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INTERNET FROM SPACE 

(continued from Page 5) 

The Loon Balloons utilize LTE cellular 

technology to provide service to 

customers which includes both voice 

and Internet connectivity.  Project Loon 

balloons are launched from a site in 

Nevada and are then generally steered 

southwards where they remain for up to 

100 days of service before descending 

via parachute after which they can be 

refurbished and later relaunched.  The 

Project Loon control center can steer 

these balloons by lowering or raising 

their altitudes to take advantage of 

favorable high-altitude winds.   A 100-

watt solar array hangs below the balloon 

to provide daytime power and to 

simultaneously charge a battery for 

night-time service. One Loon balloon 

reportedly circled the earth in 22 days.  

At the time of creating this article, 11 

Loon balloons were discovered floating 

above northern Peru.  

It is unlikely that USA domestic Internet 

customers will ever be able to utilize the 

Project Loon Internet and cellular 

services but it still remains an interesting 

project that provides cellular and 

Internet services to disadvantaged or 

remote portions of the world.   

Nonetheless, what the future will hold for the Loon 

project once viable fleets of LEO Internet satellites 

go into operation from providers such as SpaceX or 

Amazon might possibly remain uncertain although parent company Alphabet certainly has deep pockets to continue to 

support the rather amazing and socially beneficial Loon project.   

11 Google Loon balloons recently seen over northern Peru       

(image © FlightRadar24) 

Note:  it’s rather easy to search for real-time mapping and tracking of Google Loon balloons.  Go 
to http://www.Flightradar24.com and enter “HBAL” in the search box.  A list of active in-flight Loon 
balloons will appear and you can simply click on the airplane icon of one of the flight numbers and 
the map will then move to the balloon’s location.  The balloon’s recent track will be shown in a red 
line.  A data box on the left side of the screen will show the balloon’s altitude, direction of travel, 
winds, etc. 

http://www.flightradar24.com/
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INTERNET FROM SPACE 

(continued from Page 6) 

SpaceX – Starlink™ 

You may know of SpaceX as the 

company that routinely launches 

rockets into space for such purposes 

as putting military, scientific, and 

commercial satellites into orbit – and 

sending resupply missions to the 

International Space Station.   They are 

also well known for their unique 

capability of recovering the 1st stage 

of their Falcon rockets which 

automatically return to land on 

launch pads or on barges in the 

ocean.   However, SpaceX since 2015 

has also been quietly working on its 

space based Starlink™ Internet 

project which will eventually put up 

nearly 12,000 satellites in LEO orbits 

(anywhere from 200 miles to nearly 800 miles above earth) in order to provide broadband Internet service world-

wide.  The benefit of the low orbits will be to reduce latency and increase bandwidth - which is a real issue with the 

currently available single-satellite geo-stationary services.   SpaceX has indicated that low latency from their space 

Internet system will be very comparable to what is currently experienced with ground-based cable ISP systems.   Not 

much is known about the customer ground-based terminal except that it will be about the size of a pizza box and will 

need full sky visibility.  Frequencies for the satellites are reported to be in the Ka (12-18 GHz) and Ku (26.5–40 GHz) 

bands.  Since LEO satellites move quite rapidly in relation to a point on the ground, a large number of satellites are 

required so that the customer always has connectivity to several satellites.   SpaceX reported in 2017 that 20 satellites 

should be visible to the ground-based user at any time once the satellite constellation is fully mature in future years.   

What is especially interesting is that reportedly, there will eventually be very high-speed interconnectivity between 

the satellites using optical laser technology.   This laser communications system will provide what is known as the 

network “backbone” – a very high-speed and high volume “river” of Internet traffic available to other nearby Starlink 

satellites.  Knowing that in free space vacuum, laser communications are theoretically 47% faster than with ground-

based fiberoptic cables, the high-speed bandwidth of the Starlink laser backbone should be superior to earth-based 

Internet backbones.  Of course, the Starlink system will need to be connected to various ground-based earth stations 

in order to move Internet traffic between the Starlink constellation and the worldwide ground-based Internet system.  

Recently however, SpaceX announced that optical cross-linking will not be a feature on the first-generation of 1600 

satellites and will be reserved for later versions.  Possibly this was done in order to speed up production and launch of 

the initial fleet of satellites.  SpaceX launched two test internet satellites in February 2018 from Vandenburg Air Force 

Base in California and its first fleet of 60 operational Starlink satellites in May 2019 from the Kennedy Space Center in 

Florida.  Recent press reports have indicated that limited Starlink Internet service may become available to customers 

in the southern states as soon as late 2020.  This will be enabled by as many as 24 Starlink launches planned for 2020 

according to press reports.  Each SpaceX launch will put up approximately 60 satellites and will place satellites in 3 

different planes thus enabling coverage for a wider service area.    

Artist’s rendering of Starlink™ Internet Satellites (image © SpaceX) 
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INTERNET FROM SPACE 

(continued from Page 7) 

Knowing that today, approximately 50% of the world’s population still does not have Internet connectivity, the space-

based Internet service of Starlink (and its competitors) will be able to provide an invaluable communications tool 

especially when hurricanes, earthquakes, and other natural disasters impact so many people.  Financial projections 

from such entities as Morgan Stanley reveal that SpaceX could become a highly valuable company if the Starlink 

program develops as planned for.   It will certainly be supported by the fact that SpaceX may likely be the “first out of 

gate” with a viable space-based Internet service and therefore likely capturing a significant percentage of the early 

adopter customers.  Further adding to their potential success is the fact that SpaceX has its own internal resources to 

launch large volumes of Internet satellites with its workhorse Falcon 9 rockets….and likely with its future larger size 

Starship™ rockets.  In contrast, competitors may be slightly more challenged to launch their satellites by having to rely 

on third-party launch providers except for Amazon who will be able to utilize its sister company Blue Origin space 

program to launch satellites.  While no SpaceX Starlink pricing plans are publicly available at this time, it could be 

surmised that the Starlink system could theoretically become a competitor to classic earth-based ISP cable Internet 

providers assuming that service pricing would be reasonably comparable.   

OneWeb™ 

OneWeb™ is a London based company with a factory in 

Florida which since 2014 has been developing its space-

based Internet program to utilize 648 satellites in low 

earth polar orbit of 750 miles.   600 of the satellites will 

be operational and 48 will fly in orbit as spares.   The 

company works in partnership with Airbus and a major 

investor is Sir Richard Branson of Virgin Airlines.    The 

projected operational date for their Internet service is 

2020-21 which will closely match that of SpaceX’s 

Starlink.   

The company launched its first set of 6 satellites in 

February 2019 and initial testing showed that Internet 

speeds of 400 megabits per second with a latency of 

about 30 milliseconds were achievable.  Such Internet 

speeds and low latency match or exceed what is 

generally available to the public via existing cable ISP programs.  Ultimately, the company hopes to achieve ultra-high 

speeds beyond 2.5 Gbps direct to every rural home.  The mature system (2025 or later) will have 1,000 terabits of 

capacity.   The estimated cost to build the 330 lb. satellites is reported to be approximately $1 million each.  The 

satellites will operate in the Ka and Ku frequency bands and the user’s terminal will reportedly measure 

approximately 14” x 6”.   The company plans to especially provide Internet services to remotely located schools.   

In contrast to SpaceX and Amazon, the OneWeb constellation will offer services to more northern latitudes including 

Alaska, Canada, and the Artic since its satellites will be polar orbiting.    Satellite launches will reportedly be conducted 

using Soyuz rockets from the Baikonur Cosmodrome in Kazakhstan with the next launch planned for 2019 placing 34 

more satellites in orbit.  Somewhat of a disappointment to OneWeb, Russia in 2018 decided to not allow OneWeb to 

provide Internet services in Russia citing “security concerns”.   

Artist’s rendering of a OneWeb™ Internet satellite                

(image © OneWeb) 
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INTERNET FROM SPACE 

(continued from Page 8) 

Amazon - Project Kuiper™ 

Amazon also has its eyes on providing space-based Internet services via plans to launch 3,236 satellites in orbits 

ranging from 367 to 397 miles above earth.  Named Project Kuiper™, the program is being developed in or near 

Seattle, the headquarters of Amazon.  The global coverage will range from 56 degrees north latitude to 56 degrees 

south which contains 95% of the earth’s population although this will leave out Alaska and all or parts of some 

northern latitude countries such as Sweden, Norway, Finland, and Iceland.   

Since Jeff Bezos (the founder and CEO of Amazon), also owns Blue Origin, which is developing its space launch 

systems, it would seem reasonable that most Amazon satellites would be launched on future Blue Origin rockets.  

Little else is publicly known about Amazon’s satellite Internet program at this time although it appears that their 

program development may be 2 to 3 years behind SpaceX and OneWeb.   

Other Programs 

Canadian operator Telesat™ has also revealed plans for high speed Internet constellations.  They plan to launch 292 

LEO orbit satellites and may someday scale that up to 512 birds.   They will depend on Blue Origin to launch the 

satellites with the New Glenn rockets.  Telesat will focus on initially providing data services to aviation and 

maritime markets as well as providing backhauling of cellular data. Telesat does not plan to provide Internet 

services to homes in its first phase of services.   

LeoSat™ based in Luxembourg, is planning to launch 108 LEO satellites in 2020 or 2021 that will communicate 

with each other via laser (apparently like OneWeb and SpaceX).  This laser cross -linking can provide “back-haul” 

speeds that are nearly 150% faster compared to earth-based fiber-optic trunk systems.  Downlinking to user’s 

terminals will take place in the Ka band (12-18 GHz).  Much like Telesat, the company will focus its space-based 

Internet business on commercial users such as finance, telecoms, and government.   The company has contracted 

with Thales Alenia Space headquartered in Cannes, France to build the satellites. 

Facebook – Project Athena™:  Facebook announced in 2018 that it was working on a project to provide Internet 

service using LEO satellites via its subsidiary PointView Tech LLC.  Its first experimental single satellite will 

reportedly operate in the E-Band frequencies which are much higher than that of other competitors – 72 to 75 

GHz for the downlink and 82 -85 GHz for the uplink.  There are also reports that Facebook may use lasers for 

communications to future satellites as evidenced by an observation facility installed on the top of Mt. Wilson in 

California late in 2018 by PointView.  As previously discussed, such laser communications can provide extremely 

high volumes of data throughput, possibly 10 gigabit/second.   

Boeing has dipped a big toe in the space-based Internet business with a planned initial fleet of 147 satellites per 

an FCC filing.  Reports indicate that Boeing might be looking for a partner in the business, especially to operate 

the Internet network once the system is mature.  Little else is known about their plans presently.   

Others:   The FCC has granted approval to a total of 13 companies to launch fleets of LEO Internet satellites.  

Regulatory approval also requires a filing with the ITU Radiocommunication Sector in order globally coordinate 

satellite orbits, frequency allocations, and other aspects of satellite operations.   

Whether all of these ventures will eventually bring their projects to fruition is yet to be seen.   
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INTERNET FROM SPACE 

(continued from Page 9) 

SUMMARY 

The race is on to develop space-based Internet services currently being led by OneWeb and SpaceX’s Starlink 

which both have already launched initial fleets of Internet LEO satellites.  Some prominent companies such as 

Amazon, Boeing, and Facebook are working on their own Internet satellite projects although they are likely 

several years behind the two leading contenders.  Lesser known companies are also working on similar plans 

although some will only focus on providing space-based data services for commercial and government users.   

SpaceX’s Starlink may be the first to provide services to home users in the southern USA if satellite 

manufacturing and launches go as planned.   OneWeb will soon follow with Internet services being provided to 

Alaska, other northern latitude areas, as well as to remotely located schools with its polar orbiting satellites.   

The sociological benefit to society from the space-based Internet and data services is going to be significant.  

Connectivity is critical in our modern-day world economy and vital in global areas impacted by natural disasters such as 

floods, earthquakes, and hurricanes.  Today, half of the world’s population does not have Internet connectivity and 

thus enabling nearly 4 billion more people the capability to benefit from the economic, public safety, and educational 

capabilities of space-based Internet should be truly monumental.   

The commercial aspects of space-based Internet and data services will bring large financial rewards to the entities who 

bring their space data projects to fruition.   Shipping companies will benefit by having broad-band real-time data to 

manage trucking, maritime, rail, and aviation interests.  The Artic is going to become a much busier place in the future 

(thanks to global warming) with northern shipping routes opening as well as increased mining of valuable minerals and 

oil.  OneWeb appears to be well positioned to provide space-based connectivity to the Artic in future years.  The 

financial industry as well as other commercial interests will benefit from improved speeds in moving large volumes of 

data via space.   

The use of lasers to provide amazing high-speed connectivity and Internet backhaul in the vacuum of space may 

surpass what is capable with earth-based fiberoptic cables.  Thus, a whole new super-highway will open in space to 

enable the flow of large volumes of Internet data  which users can tap for improved speeds and low latency.  Home 

based users may someday enjoy Internet speeds exceeding gigabits/second using a pizza box sized antenna.   

There are of course concerns about the impact of having thousands of satellites orbiting Earth with potential collisions, 

increased space debris, and conflicts with astronomy (to which Elon Musk of SpaceX has responded that Starlink 

satellites will in the future have decreased reflectivity).   In the past, removing dead satellites from space has mostly 

relied on decaying orbits until such time that the satellites burn up in the atmosphere.  However, SpaceX (and others) 

will be provisioning its satellites with thrusters to allow for altitude changes and quicker de-orbiting.   

This evolutionally, exciting, and highly beneficial technology is just around the corner and it’s going to be incredibly 

interesting to watch this huge leap in data communications infrastructure unfold to serve the entire world with an 

entirely new manner of Internet and data connectivity .     

73, Gordon , NW7D 

DISCLAIMER:  All information and data for this article was strictly obtained from publicly available sources as noted in 

the bibliography.  Comments and conjecture are solely that of the author.   
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INTERNET FROM SPACE 

(continued from Page 10) 
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Winter Field Day is Coming to Sun City Grand 

Planning is well underway for the Hams of Sun City Grand to hold a Winter Field Day  

Dates:  January 25 & 26, 2020 

Be sure to attend the October Ham Radio SIG meeting 

to participate in detailed planning for the event.  This 

will be an exercise to test our emergency 

communications capabilities as well as an 

informational and educational opportunity for the 

citizens of our community.   
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AREA HAMCLUBS 

Visit these area Ham clubs during their 

monthly meetings: 

West Valley Amateur Radio Club 

Meetings: 7:00 PM, 1st Monday at:   
     Shepherd of the Desert Lutheran Church 
     11025 North 111th Avenue 
      Sun City, AZ  8535 

Thunderbird Amateur Radio Club 

Meetings held the 3rd Thursday of each 

month (except December) at the North 

Campus of Northern Arizona University at 

 7:00 PM  in Room 147 

 15451 N 28th Ave 

 Phoenix, AZ 85053  

Area Radio NETS 

• Sun City Grand Ham Net:  10:00 AM 

Mondays, 147.040 (+) PL 162.2 and 446.15 

(-) PL 100.0   (White Tanks Mountain) 

• West Valley Amateur Radio Club  147.300 

(+) PL 162.2  - Morning net:  9:00 AM and 

evening net 8:00 PM (repeater on Del 

Webb Hospital) 

• Thunderbird Amateur Radio Club, 

Tuesdays at 7:30 PM, 147.040 (+) PL 162.2 

and 446.15 (-) PL 100.0  (White Tanks 

Mountain) 

• Arizona Emergency Net—Maricopa   

Monday’s at 9:00 PM on linked area 

repeaters  with Shaw Butte being the 

closest   147.24 (+) PL 162.2 

About the SCG Ham SIG 

The Sun City Grand Ham group is 
a Special Interest Group within 
the SCG Computer Club.  The 
SIG’s objectives are to support 
Amateur Radio operators residing in Sun City 
Grand by providing education,  training, and 
mutual support  via monthly meetings. 
Computers & Ham software are frequently 
discussed.   Emergency Communications are 
a key element of our mission to support our 
own community.   Mark Heroux, N1MAE, is 
the Facilitator of our Ham SIG and is 
supported by Gordon, NW7D, who is the 
manager of our weekly on-the-air Net and is  
the newsletter editor.  We invite all SCG 
hams and those interested in amateur radio 
to join our monthly meetings and our weekly 
on-the-air radio Nets. 
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HAM RADIO LICENSE TESTING AND TRAINING CLASSES 

• The Thunderbird Amateur Radio Club occasionally provides Ham Radio License training 

classes as well as VE testing.   Recent classes included General and Extra class exam 

training.   Check their website for more information on classes and VE testing:          

https://www.w7tbc.org/ham-radio-license-ve-exams/  

• The West Valley Amateur Radio Club offers VE testing prior to their monthly meetings.   

• The Arizona Amateur Radio Association offers training and testing (Tech, General, & 

Extra License classes)         www.azara.org/radio-exams.html 

 

Sun Mon Tue Wed Thu Fri Sat 

 30   SCG Net 

10:00 AM 
147.040 & 

446.150 

 

1 

WV ARC 

Meeting     

7:00 PM 

2 3 

AZ Central DX 

Meeting 

Scottsdale    

7:00 PM 

4 

 

5 

Oceana DX 

Phone 

Russian Digital 

6 

Oceana DX 

Phone 

Russian Digital 

7  SCG Net 

10:00 AM 
147.040 & 

446.150 

8 

 

9 

 

10 11  12 Makrothen 

RTTY 

Nevada QSO  

Party 

13  Makrothen 

RTTY       

Nevada QSO  

Party 

14    SCG Net 

10:00 AM 
147.040 & 

446.150 

15 16 17 

Thunderbird Ham 

Club Meeting 

7:00 PM 

18 

 

19 JARTS WW 

RTTY   

Illinois QSO 

Party   

20  JARTS WW 

RTTY  

Illinois QSO 

Party   

21    SCG Net 

10:00 AM 
147.040 & 

446.150 

147.040 

23 

 

24 25 26  HAM SIG        

MEETING 1:00      

 

 

27 

CQ Worldwide 

DX Contest, SSB  

28 

CQ Worldwide 

DX Contest, SSB  

29   SCG Net 

10:00 AM 
147.040 & 

446.150 

30 31 1 2 3 

 

https://www.w7tbc.org/ham-radio-license-ve-exams/
http://www.azara.org/radio-exams.html
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 THE WORLD OF AMATEUR RADIO NEWS 

After 85  years, the amateur radio Official Observer program has come to an end on September 30th.  

The program assisted the FCC Enforcement Bureau to help preserve the integrity of the Amateur Radio 

Bands.  Replacing it will be the Volunteer Monitor program whose members will monitor the airwaves for 

misconduct and flagrant violations of FCC rules—but also will recognize exemplary on-air operation.  

Volunteers trained and vetted by the ARRL will serve 3-year terms following training and certification.    

        Source:  ARRL Letter, September 26, 2019  

Miami Florida Radio Amateurs will be launching a series of high altitude balloons that are planned to 

circumnavigate Earth at altitudes of approximately 33,000 feet.    Each balloon voyage will be trackable via 

HF using a hybrid WSPR mode which will include data such GPS location, altitude, temperature, and 

system voltage.  Due to the very light payload (8.5 grams), the balloons will only transmit while in daylight.  

Flights are scheduled for November and December 2019 and January & February, 2020.  For more 

information, visit:  MiamiHAB 

15 Amateur Radio CubeSats are scheduled to be 
launched on October 21st from the Wallops Island 
Flight Facility   Included will be the TJREVERB AORS 
digipeater using 146.825  MHz which was developed 
by students from Thomas Jefferson High School, 
Alexandria, VA.   

The University of Washington will be launching 
HuskySat to orbit at 310 miles that will carry a V/U 
linear transponder as well as a Pulsed Plasma thruster 
to test the concept of using sulfur as a satellite 
propellant.   

The Arizona QSO Party will be held October 12th, 9:00 AM to 11:00 PM (local) and on October 13th, 

7:00 AM to 5:00 PM  Modes will include CW, Phone, and Digital.  Bands:  160, 80, 40, 20, 15, 10, 6 and 2 

meters.  EXCHANGE:   Arizona stations send signal report RS(T) and 3-letter county abbreviation: 

       (APH, CHS, CNO, GLA, GHM, GLE, LPZ, MCP, MHV, NVO, PMA, PNL, SCZ, YVP, YMA). 

Stations outside Arizona send signal report RS(T) and 2-letter state, Canadian province, or  DXCC prefix. 

  
QSO POINTS: CW=2; Phone=1; Digital=2  Receive a one-time bonus of 100 points for a QSO 

with W7A on any band or mode during the contest 

See the flyer on page 28 for more information or go to https://www.azqsoparty.org/  

 

The Central Arizona DX Association, K7UGA, will hold its next meeting October 3rd in Scottsdale.  The 

presentation is 40 meter daytime DXing given by Bill, W7EXG.  More details:  http://www.cadxa.org/   

https://sites.google.com/view/miamihab/home?fbclid=IwAR1vzbNWoSELCOD0D6tWJzV3E18Qw7qJgGF1fBU-HcPppf2kaQjfzvKG9YY
https://www.azqsoparty.org/
http://www.cadxa.org/


15 

THE PERILS OF NEW TECHNOLOGY    

 

(Reprint rom Radio Guide, week ending Feb 6, 1937, pp. 3, 45)  

Two of radio’s huge corporations are staking their biggest brains and fantastic chunks of their 
money on the wildest, most extravagant gamble science has ever undertaken. 

Their prize—if they win—is television, and a good chance that the new device will plunge the whole 
radio business back into the chaos we used to call “radio’s infancy.” If they lose—if the big brains 
and the big chunks of money can’t beat the technical obstacles—radio can proceed along the 
comparatively orderly paths it now is following. 

With these stakes what they are, maybe it is not wild to suspect that the heads of the huge 
corporations sometimes look wearily into the future and hope that the sums lavished in television 
are being spent in vain. But they don’t dare stop. If one corporation stops, the other will carry on—or 
if they both stop, there will be eager brains and financiers abroad, perhaps others here, to pick up 
the task. There is no quarter. 

Everything about television is staggering in its proportions—the cost of its development, the 
incredible complexity of the process, the unprecedented sums that will be needed to give the 
industry its start if television ever does go into its commercial phase. Just what point of 
development must be reached to make television commercial or when that will happen are guesses 
no one close to the industry will hazard. The optimistic place it years away. 

In the laboratory, television already is a reality. It has been for years. Two powerful new television 
transmitters are in daily operation: one in Philadelphia, the brain-child of Philco and its youthful 
genius, Philo Farnsworth; the other at the top of the Empire State building in New York, an 
extravagance financed by the Radio Corporation of America with Dr. Vladimir Zworykin as head of 
the invention and experiment corps. Both operate in strict secrecy. They transmit their pictures 
through the air, but the secret is kept because there are only a handful of receivers in existence to 
pick up the faint impulses and change them into recognizable images of the original pictures. 

 

Every two or three years each of the corporations cautiously has invited a few outsiders, scientific 
and journalistic, to see what state the experiments have reached. Carefully minimizing the 
importance of the whole thing, RCA last summer showed off the green-and-white pictures its 
television produces. 

The visitors were divided into two parties, one at a receiver and the other at the transmitter. First we 
watched Frank Mullins, an RCA publicity man, stand under a battery of hot, blinding lights, talk 
casually and smoke a cigarette. Some ten feet away from him was the television camera, shaped 
approximately like the large-size cash-registers seen in department stores. An operator, eyes glued 
to a sighting range, manipulated the controls. 

WHO’S HOLDING TELEVISION BACK? 

GIANT CORPORATIONS SPEND MILLIONS TO PERFECT “RADIO MOVIES” — STILL SOMEBODY, 
SOMETHING, DEFIES THEM! 

By Alton Cook 
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Then the Klieg lights went out, the camera was wheeled to a window and its nose turned on some 
firemen about a hundred feet across a courtyard. The firemen climbed ladders and turned hoses on 
smokepots burning for the occasion. The controls were moved again and the camera trained on 
traffic passing over a bridge, about three hundred yards away. For the rest of the transmission, the 
camera was wheeled away and a motion picture sent out over the air. A standard movie projection 
machine was used with a special head containing the same sending apparatus used in the camera. 

Driving the couple of miles to the receiving station, we went into a dimly lighted room and found 
two television receivers that looked exactly like medium-sized cabinet radio sets. They had about a 
dozen dials, each of which had to be carefully adjusted to bring the picture into clear focus. 

 

The top of the set lifted back as it would on a radio set with phonograph attachment. Instead of the 
phonograph record turntable, there was a hemisphere resembling the end of a huge electric-light 
bulb, some eight inches in diameter. That was the iconoscope. The picture appeared on the end of 
the iconoscope, could be watched there directly as one leaned over the top of the set. The picture 
was reflected also in a mirror inside the lid of the set and could be seen from a circle of chairs a few 
feet away. 

In the mirror appeared a greenish Mr. Mullins, talking again and smoking another cigarette, calling 
attention to the fact that the cigarette smoke was plainly visible. The firemen obligingly climbed 
their ladders again, repeating their part in the demonstration. It was a sunny day but the picture was 
comparatively dark. Features of the firemen could not be distinguished but the distinctive shape of 
fire hats was clearly discernable. 

When the traffic on the bridge was shown, the difference between a sedan and a truck was plain, but 
it was impossible to tell whether the sedan was a Ford or a Lincoln. The most satisfactory part of the 
demonstration was the transmission of motion pictures. It was not as good as theater projection, but 
it approached the standard usually achieved at home with a moderate-priced camera and projector. 

In all the pictures there was some flickering, occasional blackout and now and then a blizzard of 
white dots. The dots are what crackling static does to the television picture. 

This was television under the most favorable conditions—laboratory conditions. It was not perfect, 
but assuming television arrived in homes tomorrow, it would be adequate. Adequate, anyway, until 
novelty wore off. 

The final session of RCA’s demonstration was another meeting with Mullins and Zworykin. All the 
visitors were cautioned not to take the show too seriously. Optimistic talk about television would cut 
heavily into the sale of radio sets and RCA is in the radio-set manufacturing business. 

Not long after that, Philco opened its doors and the same selected observers were permitted to see 
what Farnsworth, brainy assistants, and huge outlays of Philco cash had accomplished. In 
performance they have achieved about the same level as has RCA. The methods of sending and 
reception differed considerably, but to the observer the main difference was that Philco’s television 
pictures were yellowish instead of greenish. Talk in the Philco plant is less conservative than it is at 
RCA, but they make it emphatic that television is nothing to count on immediately. Philco is a radio 
set manufacturer, too.  

WHO’S HOLDING TELEVISION BACK? 
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WHO’S HOLDING TELEVISION BACK? 

This conservative spirit is understandable from a propaganda standpoint. A casual examination of 
the hurdles television still faces makes the pessimistic attitude seem justified. In fact, one wonders 
why hard-headed businessmen lavish money on such a visionary thing at all. 

In the first place, no progress has been made toward overcoming television's biggest technical 
bugaboo. Television must use radio’s ultra-high frequencies: the short waves—so short that your 
short-wave radio set is not equipped to receive them. These ultra-short waves, unlike the waves 
used in standard commercial broadcasts, do not follow the curvature of the earth. They go straight 
to the horizon and slip off into space. Consequently, a television station will not transmit farther 
than a man with field-glasses can see from the top of the station’s antenna. 

Twenty-five miles would be an absolute limit. Fifteen to eighteen miles is what is usually achieved. 
Who will finance the construction of television stations at intervals of thirty miles or less through all 
the densely populated sections of the country? 

 

Network television broadcasts are prohibitively expensive. Ordinary telephone lines will not 
carry television as they carry radio. A special cable has been devised—the coaxial cable. One has 
been strung between New York and Philadelphia because it could be used for multiple telephone 
messages. The cost for those ninety miles was in excess of a million dollars. Still, if Chicago and New 
York were to watch the same television show, a similar cable would have to be strung straight across 
the country and reserved for television. 

Zworykin recalled the early days of radio, when any bright youngster with a screw-driver, a pair of 
pliers and thrift enough to save part of his allowance could build a little radio set. Not a good radio 
set, perhaps, but good enough to interest Father and Mother in this new device to bring music into 
the living-room without getting up to change the records. 

“There won’t be many amateurs tinkering with television,” Zworykin went on. “At least not until we 
can modify the construction a good deal. Television sets are too complex for any tinkerers except 
advanced technicians. I’m afraid it’s going to take a lot longer to get television sets marketed than it 
took for radio.” 

Any guess about the cost of sets is a mere conjecture. So much of the equipment is made only in 
small quantities on an experimental basis, that it is impossible to say exactly what economies could 
be achieved under quantity production. It is clear, though, that the smallest-size television 
receivers, showing a picture perhaps four inches square, are not likely to appear on the market for 
less than $300—and engineers scoff at placing the figure that low. 

The tube on which the pictures appear Zworykin’s iconoscope or Farnsworth's cathoray tube, can be 
obtained now for around $100. But the tube is highly perishable. Its ultimate life is one thousand 
hours at most. 

Let us assume that when television does appear on the market, that indispensable tube will be down 
around $25, certainly a limit in optimism. It will last two months. How many families will be willing 
to undertake such constant expense of replacement? 

Authorities on television evade this question—but there is some talk that television without wires is 
not likely to become a reality. It may be handled by the telephone company. A receiver is installed in 
your home. You call to see what tonight’s program is and you pay a service charge if you want it. 
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WHO’S HOLDING TELEVISION BACK? 

Reception of television is possible only in a darkened room and it must be watched closely. It will 
never be a satisfactory accompaniment for reading, bridge games, conversation, or the morning 
housework. 

Sum up all these obstacles and it’s easy to see the gallant courage of the men who stubbornly carry 
on the visionary experiments. So much remains to be done! 

For the recent opening of RCA’s new television transmitter in New York’s Empire State building a 
brief variety show was staged. After a whole evening of rehearsal; the show was received on about a 
dozen transmitters. 

The next step with that expensive new transmitter is immediate dismantling and modernizing. After 
only five months of operation, engineers have discovered new factors to make it obsolete. All the 
receivers built to pick up the picture go into obsolescence with the transmitter. 

The end of such rapid change is not yet in sight and each change must be approved not only by 
engineers but by the Federal Communications Commission. By the time final approval comes for 
one change, engineers are busy experimenting with another. 

The static-ridden air of New York City has confronted television with another bugaboo—though this 
one was expected. Doctors’ diathermic apparatus, very good for the health, perhaps, simply ruins a 
television picture with static. Of course, the remedy for that is not scientific. It must come through 
legislation requiring proper shielding for all electrical equipment that might produce static. 

There you have what the world has been permitted to know of television. Maybe they have been 
holding something back. But if you have a vacant corner in the living-room, don’t count on a 
television set to fill it. At least not for a long time. 

 

 

 

 

 

 

 

 

 

[Editor note:  This reprinted article is presented almost as parody, depicting how skeptics will forever say that new 

technology will never work or be successful ]  



19 

DO YOU LIKE TO BUILD KITS? 

Consider building the uBITX general coverage HF SSB/CW transceiver kit.  The $129 kit can be assembled  

in an evening.  The dual VFO transceiver has a 10 watt output with coverage from 3 to 30 MHz. The 

receiver covers 500 KHz continuously to 30 MHz  with a 0.02 uv sensitivity.  The operating software is 

open source and thus can be updated/modified.  You will have to supply your own enclosure, power 

supply, microphone, speaker, to complete the radio. More info available at:  http://www.hfsignals.com/  

 

 

SKYWARN STORM SPOTTER CLASS  

If you’re interested in becoming a certified storm spotter for the National 

Weather Service, there  will be a class held October 24th at the Buckeye Public 

Library at 21699 W. Yuma Road, Suite 116.  Registration and more information is 

available at https://www.wrh.noaa.gov/psr/general/skywarn/  

Trained spotters can check into the local Arizona Skywarn weekly nets: 

Tuesdays:  8:00 PM  147.200 PL 162.2 

Wednesdays:  8:00 PM  442.550 PL 100.0 

http://www.hfsignals.com/
https://www.wrh.noaa.gov/psr/general/skywarn/
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AMAZING LIGHTNING PICTURES FROM OUR RECENT ARIZONA STORMS 

 

 Thanks goes to 

Ron, NI7J for 

sharing  these 

photos taken by 

his neighbor in 

North Phoenix 
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              USEFUL WEB LINKS: 

PROPAGATION 

Solar Weather:   http://www.spaceweatherwoman.com with Dr. Tamitha Skov  

Tamitha, an Astrophysicist and Ham Operator, WX6SWW,  

provides a bi-weekly YouTube videocast of the weather on our Sun 

HF Propagation Prediction  http://www.voacap.com  

Band Conditions  https://www.dxmaps.com/spots/mapg.php  

Space Weather  http://www.spaceweather.com 

 

YouTube 

How to use DXMAPS tutorial    https://www.youtube.com/watch?v=cRpMn0q0hrM 

Ham Radio Answers  https://www.youtube.com/channel/UCaBtYooQdmNzq63eID8RaLQ  

K7AGE Ham Radio      https://www.youtube.com/user/K7AGE  

VK3YE  https://www.youtube.com/user/vk3ye 

W2AEW  https://www.youtube.com/user/w2aew 

PODCASTS: 

https://www.qsotoday.com/ 

              October 2019 Monthly Ham SIG Meeting 

DATE:  Friday, October 25th at 1:00 PM 

LOCATION: Computer Club Classroom, Chaparral Center 

TENTATIVE PRESENTATION TOPIC:   

WINTER FIELD DAY PLANNING 

We will be getting into detailed planning for our upcoming Winter Field event. 

We will need volunteers for different roles and assignments.  Planning will 

include: 

• Radios 

• Antennas 

• Power 

• Public Information  

• Setup and Teardown 

• Operating Schedules  

• Nutrition and shelter 

• Misc. logistics 

http://www.spaceweatherwoman.com
http://www.voacap.com
https://www.dxmaps.com/spots/mapg.php
http://www.spaceweather.com
https://www.youtube.com/watch?v=cRpMn0q0hrM
https://www.youtube.com/channel/UCaBtYooQdmNzq63eID8RaLQ
https://www.youtube.com/user/K7AGE
https://www.youtube.com/user/vk3ye
https://www.youtube.com/user/w2aew
https://www.qsotoday.com/
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5H3MB will operate from Tanzania, September 25th to October 28th 2019 using dipoles 
on 80, 40, 20, 17, and 12 meters         

 

ZK3A will operate a DXpedition from Tokelau Island October 1st  to 11th using 
CW, SSB, RTTY, and FT8.  Visit https://tokelau2019.com/  to learn more 

 

 

T30GC will operate a DXpedition from Tarawa Atoll in the Kiribati Islands October 7 to 23 using 
CW, SSB, and RTTY.  Antennas will be a multiband GP, vertical, and a Hexbeam operating from 
160 meters to 6 meters.   More information is available at:  http://www.c21gc.com/  

 

VP6R will operate from Pitcairn Island October 18 to November 1 using 8 
stations and 14 operators.  Antennas will be monoband yagis, verticals, and 
dedicated receiving antennas operating from 160 to 10 meters—including 60 
meters.   Modes will be CW, SSB, RTTY, and FT8.  The operation will be 
active during the CQ WW SSB contest.  More info:  https://pitcairndx.com/  

 

S79CI and S79W will operate from the Seychelles Islands,  18 - 29 October 2019.  They will 
operate on HF Bands, including activity in CQ WW DX SSB Contest, 26 - 27 October 2019.   

CLUB ELMERS 

Many Ham Radio Clubs have “Elmers” (more experienced Hams who are willing to help newer Hams).  

Listed here are some of our members who have agreed to be listed as our Elmers 

• Antenna Modeling:  Terry, N6RY     

• Antenna Installation advice:  Ron, K7NLF 

• FT-8 Setup—Gordon, NW7D 

• Radio-Teletype—using it in contests.  - Gordon, NW7D 

• Mechanical design:  Gene, WB9WLV 

• Antenna application review:  Gene, WB9WLV 

• HT Radio programming:  Mark, N1MAE 

Please let us know if you are willing to be listed as a  

Club Elmer willing to help other Hams.   

What you learn, you must share. 

What you know, you must teach! 

Upcoming DXpeditions for October 2019   

https://tokelau2019.com/
http://www.c21gc.com/
https://pitcairndx.com/
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ARIZONA TRAFFIC AND EMERGENCY NET 

The Arizona Traffic and Emergency Net meets every day to pass emergency traffic and Radiograms on the 

HF  frequency of 3986 KHz.  This Net is affiliated with the ARRL National Traffic System and trains on the 

air for the disaster that we hope never comes.  This net serves the entire state of Arizona to handle 

Radiograms and emergency “Health and Welfare” messages.  The net meets at 17:30 each evening 

(wintertime) and changes to 19:00 after April 15th.  You can learn more including Net training at the Net 

website:  http://www.atenaz.net/ 

 

The Arizona Red Cross Communications Club provides Amateur Radio (Ham Radio) communications 

assistance to the Phoenix Chapter of the American Red Cross. The group consists 

of all volunteers which acquire, operate and maintain the equipment. We 

participate in local drills and emergency communication exercises, and if called 

upon, to national and regional disasters (deployments). ARCCC is proud to be 

affiliated with the Amateur Radio Council of Arizona (ARCA), the state-wide 

resource for Amateur Radio in Arizona. www.arca-az.org. The ARCCC operates 2 repeaters and an 

Echolink node in the Biltmore area of east Phoenix:  

K7ARC VHF – 146.84 MHz (-) PL 162.2 - Echolink #731289 – K7ARC-R  

K7ARC UHF – 446.90 MHz (-) PL 131.8  

The  Arizona Emergency Net—Maricopa County, meets at 9:00 PM on Monday evenings on multiple area 

repeaters including:    Shaw Butte: 147.24 + offset, 162.2 Hz PL tone  (closest to Sun City Grand) 

 

 

Amateur Radio National Hurricane HF Net 
 

In constant operation during active Hurricanes and 

Tropical Storms.   Operates from the                     

NOAA Hurricane Center, Miami, FL              

 

 Frequencies:  7.268 MHz  and 14.235 MHz 

http://www.wx4nhc.org 

http://www.atenaz.net/
http://www.arca-az.org
http://www.wx4nhc.org/
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SCG Ham Radio SIG Mission Statement 

Foster and promote Amateur Radio by providing:  

• A pool of experienced individuals and equipment to support reliable emergency 
 communications when called upon to assist and protect the citizens of SCG. 

• Support to SCG residents wishing to learn about the hobby, obtain an amateur radio 
 license and support the group’s mission. 

• Training and technical advice to club members in amateur radio operations and 
 emergency communications. 

• Information and cooperation to promote radio knowledge, fraternalism, and individual 

 operating efficiency. 

 
THE AMATEUR’S CODE 

 CONSIDERATE:   NEVER KNOWINGLY OPERATES IN A WAY TO LESSON THE             

        PLEASURE OF OTHERS 

 LOYAL:   OFFERS LOYALTY, ENCOURAGEMENT AND SUPPORT TO OTHER 

AMATEURS, LOCAL CLUBS, THE ARRL, THROUGH WHICH AMATEUR RADIO IN THE 

UNITED STATES IS REPRESENTED NATIONALLY  AND INTERNATIONALLY 

 PROGRESSIVE WITH KNOWLEDGE ABREAST OF SCIENCE, A WELL-BUILT AND 

EFFICIENT STATION, AND OPERATION BEYOND REPROACH  

 FRIENDLY WITH SLOW AND PATIENT OPERATION WHEN REQUESTED, FRIENDLY 

ADVICE AND COUNSEL TO THE BEGINNER, KINDLY ASSISTANCE, CO-OPERATION 

AND CONSIDERATION FOR THE INTERESTS OF OTHERS. THESE ARE THE 

HALLMARKS OF THE AMATEUR SPIRIT 

 BALANCED RADIO IS AN AVOCATION, NEVER INTERFERING WITH DUTIES OWED TO 

FAMILY, JOB, SCHOOL OR COMMUNITY   

 PATRIOTIC WITH STATION AND SKILL ALWAYS READY FOR SERVICE TO COUNTRY 

AND COMMUNITY 

Our new badge and shirt logo  

designed by Bob Paul, KG7FIL 
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 CLASSIFIEDS AD—EQUIPMENT FOR SALE BY GLENN, WA7VGW 

Glenn is selling this equipment on the behalf of the widow of a silent key ham 

Please contact Glenn via email at majeagle@gmail.com for further information  

 KENWOOD  TS-570D WITH MATCHING P.S. & SPEAKER (used) —$600 

Schurr-Morsetasten Keyer  with hand-made custom walnut paddles—$700 

Astron RS-50M Power Supply 

mailto:majeagle@gmail.com
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This equipment is being sold by Glenn, WA7VGW, on behalf of a silent key Ham 

3 Desk Mics and Heil Proset headset 

Yaesu FT-2800M—2 Meter mobile radio (used)—$100 

 MFJ-934 Antenna tuner/Artifical Ground (used)—$125 

M-7600 Power Meter 
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This equipment is also being sold by Glenn, WA7VGW on behalf of a silent key Ham 

IC-2720 Dual Band 2m/440 FM Transceiver 

(used)—$225 

Palstar HF-AUTO 1800 Watt Tuner (used) —$1100 

SPEECH PROCESSOR 

4-Port Antenna Switch High Current DC Buss 
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