40 Feet High and 240 Feet Square

Jim Larsen, AL7FS

This is the year I decided to get serious about big loops and open wire feeders.  I have thought about it for over 10 years but stuff always comes up.  Stuff such as…it’s work to do this and I am basically good at procrastination.  However, this year KL7CC put up a large loop at 40 feet and his results just knocked my socks off.  

Jim’s antenna is hung up in the trees, with the South side at about 40 feet, and the North side at about 20 feet off the ground, with a corresponding slope from South to North.  He reports the noise level using this antenna as nearly zero!  The main point here is that the antenna does not have to be absolutely the same height all around.  
While this type of antenna is most commonly known as a Near Vertical Incidence Skywave (NVIS) antenna, and supposedly is best for stations within a 500 mile radius circle, his results around Alaska are astounding.  I have been in his shack when he checks into the evening 80 meter nets and he hears stations all over the place at over S-9.  When comparing the loop to a 1/4 wave end-fed wire on 75 meters, an average station on the 3920 Snipers Net would be about S-7, with the noise about the same or a bit less – not really comfortable copy by any description.  When he changes to the loop, the noise drops to S-1 or even S-0, and the desired station goes from S-7 to 20 over S-9 – what can truly be described as "armchair copy"!   
I want it!  I am going to have it.  This is a work in progress but getting close to completion.  My initial sketch is below and it shows just about exactly what my loop looks like.  The photo is from GoogleEarth   61° 6'2.70"N, 149°49'24.92"W
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I went out and bought the wire, nylon rope (Dacron also works.), pulleys, and Jim Wiley helped me to design and build the center feed insulator as well as one simple standoff.  Depending on how you choose to tune this antenna you may need a 4:1 Current type balun.

For my bill of materials I chose the following items:

** 100 feet of nylon rope for each tree to hold up the wire – size ¼” 

Since I had three trees and a tower, I bought two 200 foot rolls of nylon rope from Alaska Industrial Hardware.

** 50 feet of nylon rope for each tree as a tag line to pull down the pulley if need be and to aid in installation and maintenance – size 5/32”  This remains attached at all times.  Three trees times 50 feet, I bought one 200 foot roll of nylon rope from Alaska Industrial Hardware.

** I bought Green FW14GN Flexweave wire from Dave RF.  I was hoping for a 230-240 loop so I bought a 300 foot length.  http://www.davisrf.com/ham1/flexweve.htm
Lesson learned:  This wire is good in that it doesn’t warp and tangle like other wire but the insulation is torture to take off and I have good stripping tools.   I will never use this type wire again for a loop antenna although I will use it for my travel antenna long wires and dipoles.

If I do this again, I will go to the local wire dealer and buy my #14 or #12 wire.  KL7CC used a #14 wire that is flexible from -55C to 105C.  The label on the reel says: Arctic Ultraflex Blue (TM) 14 gauge - Black --  The Polar wire part number is:  AUF-14BLK-500  
which probably decodes as:  Arctic Ultra Flex  14 gauge black  500 feet 

It was purchased in Anchorage at the Polar Wire on the frontage road of the Seward Highway.

Note: Jim chose insulated wire so as to cut down on precipitation static.

**  One pulley per tree.  Three trees times one pulley, I bought three pulleys.  I picked out pulleys that I thought would not cut the wires and that looked strong enough for the tree movement that I am expecting. I bought mine at Alaska Industrial Hardware.

 http://radioworks.com/  RadioWorks has high quality pulleys but they are very expensive. 

**  One Current Balun.  In my case I am going to go directly into an old Johnson Matchbox tuner and will not need to use this.  If feeding the open wire feeder into the house is a problem, then you will want to use this balun to convert from open wire feeder to coax.  Then you can just hook your coax into any normal tuner.  I have a Radio Works, “Remote Balun, Current Balun” on hand in case I need to use it.  http://radioworks.com/   I believe mine is a B4-2KX model.

Johnson Matchbox -  

http://www.cebik.com/link/link.html 

http://www.palstar.com/qstAT1500bal.pdf 

**  Shelf Bracket.  I have a large shelf bracket in case I want to use the balun.  The bracket will attached to the outside wall and hang the balun away from the house to keep isolation on the open wire feedline.

** Center Insulator.  KL7CC helped me to build my center insulator.  It is build out of a material or product called UHMW, and is used primarily for sled runners and boat bumpers.  UHMW stands for Ultra High Molecular Weight.  The guy at the local plastics store says it is a type of polyethylene, so I guess you could call it UHMW Polyethylene.  He says any plastics supplier in the country would recognize the product if described in that manner.  The product comes in both black and white versions.  The black version is UV stabilized and does not deteriorate in sunlight.  This material is not too difficult to work with using ordinary tools such as a hand saw and electric drill, but Jim has both a milling machine and a large band saw that made the job all that much easier.

If you cannot make your own insulator, you can try one of several that are out in the market.  I have no experience with any of them, so caveat emptor.

http://radioworks.com/  “Ladder-Loc, If you use ladder line, this is the correct center insulator for your project. It properly supports and strain relieves ladder line for the longest possible life.”

Catalog  page 23 http://radioworks.com/catalog07web.pdf   I like the long length on this one.

http://emtech.steadynet.com/lgrabber.shtml  “If you use ladder line you need the Ladder-Grabber. The Ladder-Grabber antenna insulator is the best way to put up a strong durable ladder line fed antenna.”

** Ladder Line – You will need to buy enough to get into your shack or to your balun.

http://radioworks.com/catalog07web.pdf  page 19 RadioWorks has ladderline.

http://thewireman.com/antennap.html The Wire Man has long been a source for wire.

In October 2007, TJ Sheffield - KL7TS and Keith Clark - KL7MM showed up with the Anchorage Amateur Radio Club “Shooter.”  This device will shoot a line up over and into a tree with the greatest of ease.  Gordon Nightingale – KL7GN has a smaller shooter made with a slingshot and a fishing reel.  
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TJ and Keith are the AARC experts on putting lines into trees.  What could have been a day long job for me was done in a little over two hours with a shooter.  First we shot the smaller shooter line over the tree.  We then connected the smaller roll of nylon rope 5/32” and pulled that nylon up into the tree and over back to ground.  Then we attached the largest rope (¼”) and pulled it up into the tree.  

  Having the main rope in place we could then attach the pulley along with the tag line (5/32”).

At this point we still did not have the wire through the pulleys.

We repeated this action for all three trees giving us a square consisting of the 40 foot tower and three trees.

I am hoping that the flex in the branches and twigs of the tree will allow for the give and take that I will need in the wind.  This may or may not be true.  I must admit that any wire antenna can be expected to break at some point when mounted in the trees.  Let’s just hope that the break occurs later rather than sooner.  But then again, that's why I installed the "pull down" lines – having them makes repairs all that much easier. 
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At this point, TJ climbed the tower and took the wire up onto the roof.  We feed up the pulleys to him using the tag lines as throw ropes.  He strung the wire through the pulleys and then one tree at a time; we pulled the wire up into the tree.   Amazingly, it all worked.

A week later I climbed up the tower and terminated the loop to the center insulator and to the open-wire ladder line.

That is were the project has stopped due to the ice and snow on the shake roof.  The roof is far too slippery.

I am very close to being finished.  All I have left to do is install one stand-off insulator, put the feedline through the wall and hook it up to the Matchbox.  It looks like I may need to hoist up a tall ladder to finish
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I must say thank you to KL7CC, KL7TS and KL7MM for their help on this project.  Their assistance has made this project possible.  I am looking forward to zero noise level and signals around Alaska that are over S-9.  In addition KL7CC reports he is hearing the lower 48 with this antenna better than he ever did with his 80 foot high inverted-V at his old QTH – probably because in spite of the "high angle" reputation  of a NVIS loop, there is still a useful amount of  signal at lower angles, and more importantly the reduction in noise lets him hear stations that he could not hear before.  The old adage is still true – you can't work 'em if you can't hear 'em!.

Jim Larsen, AL7FS
Additional Reference:

http://ka1fsb.home.att.net/loopcalc.html
http://radioworks.com/nloop.html
http://www.k5rcd.org/hor loop instruct.htm
http://www.cebik.com/fdim/atl1.html
