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Stressed Truss Antenna Mast
By Bob Benward AC2AZ

My first field day with Larkfield ARC had me 
hauling equipment from our storage unit and 
helping put up our various antennas, 
equipment tents, radio tables, radios, and 
other support items for the 24 hour marathon. 
Although most of these jobs were done with 
some semblance of order and coordination, 
one job stood out above all as being 
completely the opposite. Raising the dipole 
support mast was a sight to behold. It was like 
a Three Stooges episode: try to imagine 
raising a 50ft long, wet spaghetti with half a 
dozen ropes all pulling in every direction, but 
the right one. I was surprised when the mast 
finally went up without killing someone. I wish I
had videotaped it.

There must be a better way

I thought there must be a better way! I 
wondered how could I stiffen 50ft of mast 
without using 5” steel pipe, tower cross 
sections, or some other impractical structure.  
The outriggers used on large sport fishing 
boats was something that always struck me as
a thing of beauty, long, tapered, slender, and 
stiff; a design longing to be drafted into radio 
work; a perfect model to make a maximally stiff
mast. It’s something I’ve always wanted to 
make; long, streamlined, and light weight, and 
lots of neat stainless hardware, and the 
upcoming field day was the perfect opportunity
to unveil this project.  

The Design

So I started designing a multi-tiered mast 
based on a wire tensioned truss assembly 
using readily available military fiber glass 
poles and stainless wire rope chord members. 
I knew the aluminum poles would be a better 
choice, but I already owned 48ft (12, 4 foot 
long pieces) of the fiberglass variety.  They sell
them on Ebay, and at most of the larger 
hamfests as tent poles, but occasionally 
incorrectly advertised as military antenna 
masts.  For those unfamiliar with these poles, 
let’s just say they are cheap!  They cost about 
$25-$35 for a set of twelve, 4ft fiberglass poles
in a bag, the metal ones are about twice that.  
They are a nice and sturdy pole, with a cast 
male piece on one side and a female 
receptacle on the other.  The male piece’s 
diameter matches the inner diameter of the 
pole, and the female side is simply the regular 
pole cross section capped with a reinforcing 
ring 1” wide.  All poles are the same, with no 
particular style for the top or bottom pole 
section of the tent.  For the chord members, 
the wires on the outside of the mast would 
form a truss with ¼ dia, 16” long, stainless 
steel rod for the spreaders.  These spreaders 
were spaced every other joint (8ft), and their 
placement would support the pole joint at that 
location.
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Building a prototype

When testing a shorter 32ft long prototype, I 
tried raising the mast by slowly walking it up.  
When the mast approached 45deg, my hands 
started moving over one of the unsupported 
joints midway between the spreaders (what 
was I thinking!, but we’ve all been there…). 
Suddenly the outer ring of the female end of 
the pole split open, the male section broke out,
and the entire mast came down on top of me. 

Figure 1:The original prototype after the
collapse.  Photo by Bob Benward

Several of the spreaders bent, but luckily I had
not purchased the stainless one yet, so no 
great loss here, but I could have easily been 
shish-kabobed by one of them. The mishap 
uncovered a weakness in the unsupported 
fiberglass joints (err, rather, my not so brilliant 

Figure 2: Prototype, the female side of the
pole that broke. Photo by Bob Benward

plan), so to remedy this problem, I glued the 
poles into 8ft sections, and used stainless 

hose clamps to reinforce the female side of the
pole, and finally capped with electrician’s tape 
to protect users from the sharp edges of the 
hose clamp. Hopefully, gluing and clamping 
would unitize the pole preventing a breakout in
the future. To protect against fiberglass 
splinters, I then painted the poles using epoxy 
yellow paint, learning about overspray in the 
process. I thought a tinge of yellow added 
character to the red patio bricks.

The crucial cords and spreaders

For the chord members, the selection of 
material was a no brainer. I had used 1/16”, 
7x7 stainless steel rope to build my G5RV. I 
had experience using Nicopress crimps and 
rope eyes, and along with an RG58 crimper, I 
became a wire rope expert! I also picked some
stainless steel turnbuckles for about $5 each 
on Ebay, made in China of course. I wanted to 
buy the 22 turnbuckles in bulk, but the Ebay 
seller refused, and I had to buy them in pairs, 
one auction at a time.

Figure 3:Will and Thomas, adjusting the
hub and turnbuckles. Photo by Chuck

Hartley

To make the spreader hub, I purchased ready 
made aluminum discs (Ebay), about 3.5” in 
diameter, and ¼” thick. I am fortunate to have 
a machine shop in my basement, so I bored 
out the center to match the diameter of the 
male side of the pole, and then counter sunk 
the hole 3/16” deep to receive the female side 
of the pole. I then used a collet indexer to hold 
and drill the 8 radial holes, 4 for the spreaders 
and 4 for the ¼” screws. The hub not only 

Published by Larkfield Amateur Radio Club March 2014  2



holds the spreaders, it also contains the ¼-20 
screw to anchor the start and finish of the 
chords from the prior and following sections, 

Figure 4: Baseplate, gimble, and bottom 
mast section with turnbuckles.  PVC pipe 
serves as the receptacle for tangent arm. 
Photo by Chuck Hartley

and of course the guys. To ease attachment of 
the turnbuckles and guys, I used stainless 
perforated strap material cut to length as 
required.

The basic truss assembly

Each assembly consists of two 8ft sections, 
the wire rope chord would start at one end of 
the assembly, over the end of the slotted 
spreaders, then down to the other end of the 
assembly.  The chords are retained at the end 
of the spreader by reusable cotter pins, and for
safety, a pink plastic protective cap.  The hub 
would be captivated and aligned by the joining 
of the two 8ft sections.  Two of these 16ft 
assemblies are then held together by another 
set of wire rope chords and spreader/hubs.  
The chord would start at the hub of the first 
assembly, over the spreader/hub between 
assemblies, and end at the hub of the second 
assembly.  All hardware is either stainless or 
aluminum.

Figure 5:Hub and Spreader assembly detail

The build

In practice, the mast is assembled one 8ft 
section at a time.  We started by setting up 
some tripods with “U” brackets at the top.  We 
then assembled a single 16ft section, using a 
spreader-less hub at one end (the base of the 
mast) started with turnbuckles, attached the 
chords, fed them through the ends of the 
spreaders in the middle of the assembly, and 
then attached them to the hub of the next 
assembly with ¼” cap screws. The base and 
top assemblies have spreader-less hubs.  To 
align the mast we eyeballed and adjusted the 
turnbuckles while rotating.  We adjusted back 
and forth, until straight, before adding the next 
section.  The addition of each section involved 
adding another 8ft length, adding chords, 
moving the tripod to the end of the new 
section, then adjusting for straightness. This 

Figure 6:All sections are assembled and we
are doing the final alignment. Photo by

Chuck Hartley

process continued until we reached the final 
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48ft length.  The top of the mast is topped with 
a tangent arm and pulley to pull up the wire 
dipole.

Figure 7:Close-up of the hub assembly, 
guys, turnbuckles, wire rope, hub, and 
spreaders.  The black curly things are 
Velcro used to store the stainless wire rope
chords. Photo by Chuck Hartley

The base, anchors and guys

The base of the mast consisted of a 3/8” 
aluminum plate approximately 24”x 30”. A 
gimbal joint was bolted to the middle of the 
plate and the entire plate anchored down onto 
the ground with some large 10” nails and 
topped off with 15lb sandbags. The gimbal 
receives the male end of the mast and is 
pinned with a 3/16” locking pin. Differing from 

Figure 8:View looking towards the top of
the mast.  The two tripods used to support

the mast can be seen. Photo by Chuck
Hartley

our spaghetti mast, instead of guys every 
120deg, I opted for guys every 90deg. We 
used DX Engineering’s earth anchors, eight in 
total (a bargain at $6 each). Two anchors each
about a foot apart, with several turns of guy 
rope between them, is used to pull the anchors
together and really grip the earth. The mast 
guys are attached in the middle between the 
two using a clothes line tensioner (Home 
Depot, $4), forming the anchor point. We 
arranged two sets of guys opposite each other
and perpendicular to the direction of lift, 
measured and adjusted to be slightly loose 
when the mast is vertical. We then attached 
the third guy in the direction opposite the lift 
(the same side the mast lay in). All guys 
consisted of two tiers, one about 8ft from the 
top, and the second halfway down on the 
mast, all connected to the mast via the 
stainless perforated strap and “D” shackles.  
The lift was accomplished with a block & 
tackle, and a tangent arm on the remaining 
side of the mast.  As the mast is stiff in bend, 
all that was required was a decent angle of lift,
which was provided by the tangent arm.  You 
can often see these tangent arms used in 
raising large mobile towers.  Once sufficiently 
high enough, the tangent arm drops away from
the guy rope.  The arm is used in both raising 
and lowering the mast, and the block & tackle 

Figure 9:Tangent arm with pulley  Photo by 
Chuck Hartley

makes it a one man lift.  Once the mast was 
vertical, the last, hoisting set of guys, were 

Published by Larkfield Amateur Radio Club March 2014  4



anchored.  Lastly, we adjusted each guy rope 
to get the mast as vertical as possible and to 
stiffen the entire assembly.
In Conclusion

Overall, the project was successful.  Over a 
year in the making,  the design, purchase of 

Figure 10:The Lift! The perpendicular guys
are outlined in blue to make them visible in
the picture.  The lift guys are in red, and the

tangent arm is in white. The green is the
guy line opposite the block and tackle, and

Pat (just right of the tent) is ready to
control the tension as necessary. Photo by

Chuck Hartley

parts and materials, hub machining, assembly 
of the hub and spreaders, and crimping of the 
wire rope chords, occupied quite a few of my 
evenings and weekends.

 My goal of raising a 50ft mast in an orderly, 
safe, non-Oscar winning fashion was realized. 
I want to thank my office colleague William 
Henry, and LARC club member Thomas Price,
for helping me assemble the mast, and the 
many other Larkfield ARC members that 
provided a help hand in the assembly and 
raising, and for making the final phase of this 
project a success.  A special thanks to LARC 
club member Chuck Hartley for providing the 
photos for this article.

Figure 11:View of the mast after the lift.
The glued and hose clamped joint is visible
just above the bottom of the picture. Photo

by Chuck Hartley
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HSMM-MESH by Paul Beeman W2PB and John Blowsky KB2SCS
March 13, 2014

Lecture rescheduled due to snowstorm

Do you have an old Linksys WRT54 router laying around gathering dust? Come to the February 
meeting and Paul Beeman, W2PB and John Blowsky, KB2SCS will explain how to easily upload new 
software to convert this WiFi router into a High Speed Multi-Media Mesh (HSMM-Mesh) device, and 
a few of the many applications that you can use on the mesh.
This type of device advertises their presences on the 2.4 GHz amateur band and when they discover 
another Mesh node connects to it automatically and starts building a “mesh”. In the most basic mode, 
you load the software, enter your call once, reboot, and turn the unit on. That’s it. The more nodes 
discovered, the larger the mesh becomes. If a node goes away, the mesh automatically reconfigures the 
paths. Anyone on the mesh can communicate to anyone else on the mesh. Normally WiFi devices can 
not join the mesh.  Only HSMM-Mesh nodes can join the mesh.
Data speeds are up to 54 Mbps and offers amateurs keyboard to keyboard communication (chat), 
FTPing of files, IP camera, email and much more. So come on down and learn about this new mode 
and join Islip and Babylon, et al on the “mesh”. 
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 LIMARC HAMFEST! 

   

SUNDAY, March 2, 2014 
Levittown Hall

201 Levittown Parkway 
Hicksville, New York 11801 

Doors open at 9 AM for Buyers Vendors Set Up at 7 AM 
Amateur Radio Equipment CB Equipment VE SESSION Computers Ham

Equipment Dealers 
Television ARRL Information Tune-up Clinic (Get your rig checked) 

Long Island Mobile Amateur Radio Club Information DXCC Card Checking
WAS Card Checking 

General Admission: $6.00 
Licensed Ham’s spouse and their children under 12 are free. 

Free parking for buyers! Food and Refreshments available. Door Prizes 
KJI Electronics Quicksilver Radio Dave Schneider Battery Tech 

More than 40 different vendors! 

HAVE A FEW ITEMS TO SELL? 
LIMARC will have a table set up to sell items for others. There is no charge

to LIMARC members. Non-members will pay 10% of the sale price. 
Please make sure to mark your desired price clearly on the item. 
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The Larkfield Amateur Radio Club
Affiliated with American Radio Relay League

Officers (one year terms)
President Chuck Hartley N2JIY(2014) 
Vice-President Scott ConoverAC2FV(2014)
Secretary Howard Stern KC2OJO(2014)
Treasurer Roger Rapp W2GLE(2014)

General Directors (two year terms)
Neil Harris KC2TAF (2013-2014)
Pat McPartland WS2A (2013-2014)
Donald Clarke AB2BN (2013-2014)
Peter Deluca AA2VG (2014-2015)
Thomas Price KC2PSC (2014-2015)
Jonathan Schwartz KC2PBE (2014-2015)

WA2PNU Station Trustee Roger Rapp W2GLE 
WR2ABA Station Trustee Roger Rapp W2GLE 
W2LRC Station Trustee Roger Rapp W2GLE 
—————————————————

Members of the Larkfield Amateur
Radio Club are invited to use the 

W2RGM Dix Hills Repeater System: 

2 meters 
147.075 MHz out/147.675 MHz in 

4z/136.5 Hz PL 

70 centimeters 
448.500 MHz out/ 443.500 in 

2a/114.8 Hz PL 
THE LARKFIELD AMATEUR RADIO 
CLUB OPERATES:

WR2ABA HUNTINGTON REPEATER 
2 meters 

147.210 MHz out/147.810 MHz in 
4z/136.5 Hz PL 

W2LRC HAUPPAUGE REPEATER 
2 meters

145.430 MHz out/144.830 MHz in
4z/136.5 Hz PL

W2LRC HUNTINGTON APRS
2 meters

144.390 MHz In/Out

USA EASTNET FLEXNET NETWORK
2 meters

WA2PNU (0-15) Nodes 145.070 MHz
WA2PNU (-4) Node 145.070 MHz (BBS)

The Larkfield Amateur Radio Club wishes to thank Bruno KC2ESI, Jack K2JX, 
Joe N2QPD, Artie KC2JFU, Bob AC2AZ and Richard WA2WNY for their 
dedication and efforts in maintaining the Club’s repeaters and our packet and 
APRS stations. Their collective efforts and donations of equipment along with the 
overview of Roger W2GLE and Chuck N2JIY have kept us “on the air”. Still to go, 
another 440 MHz repeater and adding IRLP or Echolink to one of our repeaters. 
We need volunteers for this new work. 

General Meetings  7:30 PM
February 13, 2014 March 13, 2014 
April 10, 2014 May 8, 2014 

Board Meetings 7:00 PM
February 13, 2014 March 13, 2014 
April 10, 2014 May 8, 2014 

GOOD AND WELFARE
Attention members: Our Good and Welfare Chairperson is Helene Lazarus (XYL of Arnie N2PLS). Please 
inform her (499-2837) of news about club members so she may make submissions to this publication. 
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Note that although we are at this cycle’s peak the average number of sunspots is only
about 60% of the average number that occurred during the peak of the previous cycle.

  

ARES/RACES NET 

The weekly ARES/RACES net is active, meeting every Monday evening at 1900 on 147.210. Check in!
For more information contact Steve N2PQJ@arrl.net and visit www.wb2lua.com to learn of any 
ARES/RACES news and to help maintain your proficiency in emergency communications procedures. 
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Make your check payable to: LARC

And Mail to: 
Larkfield Amateur Radio Club Inc. 

PO Box 1450 
Huntington, NY 11743 

2014 DUES SCHEDULE
Regular Membership: $35.00 

Members Age 65 or older: $25.00 
Members Age 17 or less: $25.00 

Disabled Members: $25.00 
Living Outside Club’s Operating Sphere:

$15.00 

Add $10.00 if you want QSX via U.S. Mail



Larkfield Amateur Radio Club, Inc. 
Post Office Box 1450 
Huntington, NY 11743 

Published by Larkfield Amateur Radio Club March 2014  10

The next Executive Board and 
General meetings will be on 
Thursday, March 13th at 7:00PM and
7:30PM, respectively. 

You can submit articles or photos for 
publication by e-mail at:
larkfieldqsx@gmail.com

VE SESSION SATURDAY 
April 12th 

HUNTINGTON TOWN HALL 
100 MAIN ST., ROOM 114 

WALK-Ins WELCOME 

Team Liaison is Rich W2TMA. Contact is 
Stan N2YKT. Fee is $15. All elements will be
offered and exams start at 9:00AM. You 
must have 2 forms of ID, one of which 
includes a photo. If upgrading, bring an 
original and a copy of your license and an 
original of any CSCEs.


