
 The Magic Wand Antenna
A Novel 2 Meter Full Wave Quad Loop

By
WB5ISM

JERRY RANDALL (SK March 12, 2011 - See update below)

DON'T LAUGH about this antenna! Ripley says "Believe it or Not"!

The idea for this 2 meter full wave loop antenna came from QST., February, 1973.

The design from QST was altered to eliminate instability in matching to a 50 ohm
transmission line. The method used to obtain this new design was strictly through
experimentation.
 
Below is a trial by jury! We present the evidence!



Description:

The antenna is basically a quad, 1 full wavelength at 2 meters. Part of a wavelength on
top and part on the bottom in the form of two loops connected together. The feed point is
in the vertical plane of the antenna between the loops so it's basic polarization would be
vertical.

There are some horizontal characteristics common to all quad type antennas.

This antenna is omni-directional but, it does have some directive characteristics. They are
no more than that experienced when using a vertical mobile antenna that uses the car
body for it's ground plane.

This is a plus for this antenna because it does not require a ground plane for resonance.

Field strength measurements show that the new design is equal in performance to a 5/8
wave vertical in all cases, plus in the directive lobes, there is about 2 field strength units
gain over the 5/8 wavelength vertical!

There is one other plus for the design, the noise factor is considerably less than the 5/8
wave vertical antenna.

Construction: See pictures and drawings for more detail and note that instructions follow
for mounting on top of a Newtronics Hustler MO 2 foldover mast for mobile use.

The antenna consists of 2 each, 8 inch square loops, one above the other separated by 16
inches from the top of the top loop to the bottom loop.



A bird's eye view would show a square (bottom loop) bisected by the top loop.
See drawing below:
 

In the drawing above, the top loop is shown going from one corner to the other. This is
only drawn this way to show the bisecting direction of the top loop. It does not go all the
way across from corner to corner. The antenna conductor about 83 - 84 inches long, is
constructed from # 9 half hard aluminum wire and all dimensions are from CENTER TO
CENTER in pictures and sketches on this page.

The two adjacent vertical sections between the top and bottom sections of the antenna



MUST be insulated from each other. NO MORE THAN 1/4 INCH spacing between the
vertical sections. The insulation can be a piece of RG58 outer covering that is slipped
over one of the vertical sections or you can use insulated wire, shrink tubing, etc.

Please note that the aluminum wire used in the pictures already has an insulating coating.
At the feed point adjustment in picture below, you can see where it has been removed.

The feed point is arranged in a manner whereby the center conductor and shield
conductor from the 50 ohm feed line is attached to a short "stub" for tuning purposes.
Note in the drawing above that the feed point is off center in the vertical section.....not
centered.

FEED POINT CLOSEUP

Electrically, the center conductor of the feed line attaches to the upper portion of the
vertical section point on the stub leading to the top loop and the shield attaches to the
lower vertical section stub leading to the bottom loop.

The short tuning stub, one side to the top vertical section, and the other side to the
bottom vertical section is approximately 5 inches long at the long side, separated by 2
inches from the bottom side and is used to slid the center conductor and the shield
connection of the feed line along it's length for tuning the antenna.

The SO 239 is slightly off center looking at it from the bottom loop and the coax feed can
be brought down thru the bottom loop. This of course would have to be done before any
SWR adjustment.

In the closeup above, 1/4 inch copper tubing has been attached to the center pin of the
SO-239 connector and then to the upper section of the stub. Another right angle section



was flattened on the end, drilled for a brad and was attached to the lower stub section. A
small bolt, lock washer and nut could also be used instead of a brad. 

The ends of the tubing have been drilled out so the # 9 aluminum wire can slide through
it. Then the ends of the tubing are tapped to accept an Allen type set screw.

The end result of this method is to make it easy to adjust the length for tuning so as to
either lengthen or shorten the total length of the aluminum loop which should be around
83 - 84 inches end to end including tuning stub.

There are several methods to make the tuning section adjustable and depending on your
construction techniques and material on hand, you can use your imagination in
connecting the feed line to the stub after final adjustments.

One simple method would be just to temporarily twist the center conductor and shield of
the feed line tightly to the respective upper and lower portions of the stub, test SWR using
low power, adjust length as needed, repeat as necessary for lowest SWR. Mark the final
attachment points on the stub and then using whatever method you choose, attach feed
line to stub at these points eliminating the SO 239/copper tubing arrangement. # 9 wire
Butt connectors can be used to crimp the coax center and shield wire to the end of it's
respective stub at the lowest SWR points.

ADDITIONAL NOTES:

# 9 aluminum wire may be difficult for you to locate. Simply substitute #10 or experiment
with wire sizes. The feed point section can also be arranged on the opposite side of the
vertical section rather than towards the center of the loops as in pictures above. There
should be no difference in performance. This will allow the connection of the feed line to
the "outside" corner rather than the center portion of the antenna. Strictly your choice.

Please note that copper wire, tubing, etc and the aluminum wire will eventually react with
oxygen and corrode due to dissimilar metals touching.

You should seal all connections with some type of Silicone sealer to help prevent this
reaction. Seal end of coax and Allen head screws also to prevent water from wicking
inside and ruining your connections and coax.

The antenna can be used inside the house by suspending it with cord, heavy string, etc
from the ceiling or attach it to a wall stud, the higher off the ground the better the
performance. The 2 meter full wave loop is so light, it can even be attached to most any
non-conductive support with good tape. Keep it away from any large metal surface closer
than about 1 wavelength. The farther away, the better. It can also be used as an indoor
attic emergency backup antenna after a suitable location and mounting is found.
Remember to keep it as far away as possible from air conditioning duct work, pipes,
electrical and telephone wires, catv cables, etc.



Additional non-conductive support such as PVC pipe can be added from the top loop to
the bottom section for added support if used outdoors or mobile. In the picture above,
Jerry used nylon wire ties and heat shrink for better stability.

Heavy Duty Mobile Mounting Using Hustler Mast:

A good sturdy and stable method of using the antenna mobile is to mount it on top of a
Newtronics Hustler MO 2 breakover mast. 
See pictures and description below.



Full Length View of Modified Hustler Mast Above



Center View at Fold Over                     Antenna Attachment End
                                                          PL 259 End (Top of Hustler Mast)

                                      

General instructions and modification for using a Hustler mast
 with the Magic Wand antenna:

The Hustler mast is about 54 inches long and is designed to fold over in the middle. It is a
Model MO 2. The intent of the basic modification of the original mast is to allow a PL 259

connector along with it's coax leading to the radio to be attached to and supported
directly by the mast and connected directly to the SO 239 at the feed point of the antenna

for better support of the entire antenna while operating mobile.

An appropriate length of low loss coax, (50 ohm), with about 1 foot extra on each end is
fed into holes drilled near the base of the mast, at the bottom and top section of the break
point and then up and out the top of the mast. The two holes at the break over point can

be eliminated if you have no need to fold over the mast. This would make the modification
of the mast more simple and make the feeding of the coax into and out of the holes much
easier without using a "pull wire", kinda like using a coat hanger for fishing coax thru a
whole in a wall. Also, you may desire to use one long length without any connectors at



the base of the antenna as pictured, running from the radio to the top of the mast. Be sure
to add about 1 foot of coax out of the top in either case. Now pull the coax back down into

the top section so it will be out of the way for the next step.

Now take a PL 259 un-connected at this time and follow the instructions below:

The inside diameter of the top of the mast and the outside diameter of the PL 259  reducer
for the coax connector may have to be slightly ground down or filed for a tight fit of the
PL 259 on top of the mast for proper alignment. Your PL 259 probally won't go into the
mast. Just grind or file the outside diameter of the reducer (area surrounded by red dot in
picture below) so you can push it down into the mast. When you have a good snug fit,
remove it, and judge or measure exactly the center of the outer edge of the reducer
between the coax and the main shell of the connector. 
See picture below:
 

 This distance should be marked on the outer surface of the mast for drilling a small hole
on each side of the mast that can be tapped for Allen type screws. Remember that the
Allen set screw has to go thru the outside mast to make good solid contact with the
reducer. Doing this with Allen set screws make for good mechanical strengthening at this
point on the mast. This will be the point on the mast with strain under wind load. You may
chose to use another method that works better for your purpose and mechanical
experience. Regardless of what method you use, don't drill into the coax!

When you have completed the pre-installation of the PL 259 and are satisfied with the way
it attaches to the mast,  you can then push the coax up and out of the top and then simply
attached the end of the coax to the PL 259 using solder as usual and push it firmly
down onto the mast. Tighten with the Allen set screws firmly!

Attach final assembly to the mount on your vehicle, check and adjust SWR and have
some fun with the WB5ISM 2 Meter Magic Wand antenna!
73 Jerry WB5ISM

Editors note:

I must admit, when Jerry brought a sample of this antenna to the QTH for a photo
session, (the antenna), and trial by jury from me, (again, the antenna), I was certainly
surprised at it's size or I should say the lack of size. This antenna is TINY as can be seen
in the full length picture with the tape measure showing 8 inches! It can't weigh more than
a few ounces! The full wave loop antenna is based on the tried and true formula for a



loop, 1005 / freq in mhz = length. Design it for the bottom end of the band so you will have
some room to play with the tuning. It's always better to have it too long rather than too
short when it comes to any trimming or changes.

Although Jerry's original article had slightly different measurements than in this article
concerning the spacing between the feed stub and the loops, the actual measurements
taken directly from the sample antenna appear here.

TRIAL BY JURY!

The trial by jury was performed by attaching the antenna to a wooden yard stick inside
the shack to a plastic filing cabinet which made the top of the antenna about 5 feet off the
floor (1st story on concrete foundation) and adding a few feet of RG 58 to it complete with
connectors on each end. I did not use the Hustler mast.
Low power (15) watts was used to check that the SWR was not too high at the center of
the 2 meter band.

Without any tuning I was able to hit repeaters 70 to 80 miles away using 50 watts with an
average S7 to S9 signal from the repeaters! No trouble to get full scale S meter readings
from the closer machines. Keep in mind that the area I live in is surrounded by flat terrain
to very low rolling hills and some of the repeaters are located well above average terrain
but some are not. 

I'll repeat again, the antenna is TINY AND VERY LIGHT which in my opinion may be
another plus for it! There should be very little wind resistance if it were to be used mobile.
It is not a heavy duty antenna due to the small diameter # 9 aluminum used for the full
wave loop, but upon talking to Jerry first hand, neither of us could  see why larger
diameter solid wire or tubing could not be used. Of course, unless some method of
supporting the loops is used, then the larger the tubing, the more difficult it will be to keep
it up!

VERDICT! GUILTY........BUILD IT FOR SOME REAL 2 METER Tiny Antenna FUN!

NO! It's not a full blown pair of stacked 13 element yagis and was not intended to be but
it's performance certainly out does it's size!

I did not check the bandwidth of the antenna, (see updates below), but it certainly, in my
opinion, performed well in this limited, non-scientific test from INSIDE the QTH all across
the 2 meter band in the FM repeater portion!

Just think how it should perform higher up from the court room floor away from the judge!
(I did not have coax long enough during the test to get it outside and higher)

Update: OUTDOOR TESTING! After finding some RG 58 that had been hiding from me and
adding a PL259 to one end, I had just enough to install the antenna outside the house and
away from any metal objects.



I only had enough coax to install the full wave loop about 6 feet from the top of the top
loop to ground level on some PVC pipe. It was simply tied to the pipe with string.

I used an MFJ-259B to check the SWR and found that it had changed considerably from
the indoor test. After a bit of adjustment of the feed point by moving it closer to the
vertical sections using Jerry's Allen screw setup, I was able to get the following readings
on the MFJ 259B:

Freq                SWR
144mhz          1.9 to 1
145mhz          1.5 to 1
146.06mhz     1.2 to 1    
146.38mhz     1.2 to 1
147mhz          1.4 to 1
148mhz          1.8 to 1

The lowest SWR point was just about centered on 146mhz giving a 320khz spread without
change according to the MFJ test and assuming it is accurate. A random length of coax
was used for the tests. These same SWR tests were repeated a few days later with
another copy of the Full Wave Magic Wand antenna attached to the Hustler mast on top of
a 10 foot section of PVC pipe making the antenna about 14 feet in the air with identical
results as before.

During these outdoor tests, the Full Wave Loop was compared to a Slim Jim mounted
above it at about 18 feet in the air to it's top. The Slim Jim is about 5 feet long tip to tip.
Yes, I know that this is not a fair test, but sometimes you have to do the best with what
you have.

VERY STRANGE RESULTS!

On the air testing comparing the Full Wave loop at about 6 feet to it's top with the Slim
Jim at about 18 feet to it's top revealed these S meter readings:

Frequency            Slim Jim          Full Wave Loop

145.29                  S5                  S1
147.060                Full Scale        S9
147.080                S9                  S9
146.700                Full Scale        S9
145.410                S7                  S1
146.880                S9                  S5
147.260                Full Scale        S7
147.000                S5                  S5
146.800                S7                  S7
145.310                Full Scale        S9

http://www.hamuniverse.com/slimjim.html


Note that at the frequencies marked in red above that the S meter readings are
equal...........VERY STRANGE. 
To determine if the Full Wave loop had any directional properties, it was rotated 90
degrees and using the known direction of certain repeaters in the area, the S meter tests
were performed again. The results were that I could not detect any difference in
directional patterns using the S meter readings by rotating the loop.

Bottom line:

The Slim Jim did out perform the Magic Wand and it should have, but as stated
earlier....this is not a fair test. The Slim Jim was 3 times higher above ground, about 5 feet
tall which is about 3 1/2 times as long vertically and has some gain due to it's low angle
of radiation! Kinda like comparing an ant with an elephant!

Taking into account that the Slim Jim was about 3 times higher and is reported to have a
very low angle of radiation (8 degrees), I would say that this 2 meter Full Wave Loop, the
Magic Wand antenna by WB5ISM really showed it's stuff in this very limited non-scientific
but real life test!......my personal overall rating of this antenna would have to be a 5 STAR
performer for such a TINY criminal with a big mouth!

Thanks to Jerry, WB5ISM for sharing his experimentation with us and his design of the 2
Meter Magic Wand Full Wave Loop! Fantastic job Jerry! 

73 N4UJW (The Judge and Jury in this crime against BIG antennas)
 

Update May, 2011.

"It is with very sad emotions that I have learned of Jerry's passing a few years after this
article was first published.

I remember Jerry was extremely excited when I contacted him about adding his "Magic
Wand" antenna to the site here to share with others.

Jerry was so kind as to deliever to me personally a new "Magic Wand" antenna that he
had just built especially for this project that he wanted to share with the world. We set it
up on the kitchen table and took some pictures that you see of it on this page. After some
coffee and getting to know Jerry better, he gave the antenna to me to test on the air and
the end results you see above. I remember Jerry as a very kind and gentle man and one
who wanted to share with others his expert skills and fun of Amateur Radio.

Ham radio will miss you Jerry. 
Thanks for letting me be a small part of your life!"

His Obituary can be seen below taken from The Dallas Morning News:

---------------------------------------------------------------------------

http://www.hamuniverse.com/slimjim.html


"Today would have been a good day to go fishin'."
In Memory of JERRY WAYNE RANDALL, WB5ISM

"73 MY FRIEND....Now you're catching the big ones....Don - N4UJW"

Jerry Randall Sr.

  
Jerry Jerry Wayne Randall, Sr., 72, was born in Tolosa, Texas to Sybil Arletta (Barnes)
Randall and James Perry Randall September 24, 1938. He passed on March 12, 2011.
Visitation and services were conducted at Anderson-Clayton, Kemp, TX, Tuesday, March
15, 2011, 6-8 p.m. Services were Wednesday, March 16, 2011, 11:00 a.m. Rev. Chuck
Weber, of Cedar Creek Lake United Methodist Church (the Randall's church home)
officiated. Interment followed at Restland Memorial Park in Dallas. The flag folding and
presentation was made by the USA Army followed by taps. The Rose Croix was
performed by team from Hella Temple. He was preceded in death by his parents, step-
mother Vivian Marie Randall, and his daughter Julia Lea (Randall) Badgley. Survivors
include his wife of 49 years Rosalie West Randall, son and daughter-in-law Laura & Jerry
Wayne Randall, Jr., daughter Jamie Leanna Randall and son James Perry Randall, and
sister Sherry June Smith, nephews Randy Barnett and Lee Smith. Pallbearers were Keith
Foisey, Michael Jennings, Kenneth Kay, John Taylor, Cleve Howell, Harvy McDougald.
Honorary Pallbearers were Jimmy Valentine, Clifton Smith, Jackie Ray, Paul McDougald,
ODV Smith, Eugene McDougald, Harvey McFaul, Herman Stovall, Paul Smith, Robert
Emfinger, Donald Haynie, and Larry Gordon.
 
Jerry Wayne graduated from Kemp High School in 1956 having been involved in many
school activities, i.e., FFA; Football; Basketball; Track; Second Declamation; Class



Favorite; Band; Volleyball; Baseball; Senior Play.
 
He joined the Army becoming a member of the 9th Engineering Battalion and went to
Germany February of 1957 where he attended high speed radio operator's school. He
returned to the states in July 1959. In the fall of 1959 he worked at Sears as a Sorter then
sold shoes for Kinney Shoes in the old A. Harris Shopping Center in Oak Cliff.
 
It was during this time Jerry and Rosalie started dating. They were married on February 9,
1962, at Lake Highlands Baptist Church in Dallas, Texas. In the fall of 1960 Jerry went to
work for Western Electric as an installer. He progressed to Management with Western
Electric and managed crews that installed most of the electronic switching systems for
Southwestern Bell in Dallas.
 
After 30 years with Western Electric/AT&T/Lucent Technologies he retired and went to
work for Fujitsu as a detail engineer for 3 months. He made a career change and went to
work for DSC Communications as a Software Developer. He was asked to take a
management position and along with another developer produced a new software product
which ended up being sold world wide. After 5 years with DSC Communication, the
company was bought by Alcatel USA, a French company. He remained with Alcatel 7
more years at which time he retired again, moving back to the Tolosa/Kemp area with his
family where he has truly enjoyed reliving old times with his school mates and relatives.
He attended all the local football and basketball games of Kemp High School whenever he
could. He enjoyed watching the kids and was an avid supporter. Jerry loved fishing, and
as a kid hunted all kinds of game in the Cedar Creek/Kings Creek area. Ruth Randall, his
grandmother, would cook whatever he brought home for the skillet or pot.
 
He was gifted in electronics, computers, and watching more than one program on T.V. at
the same time. He was an Amateur Radio Operator, a member of Cedar Creek Amateur
Radio Club, whose call sign was WB5ISM, and years ago he made a 2 meter "Magic
Wand" antenna which was unique and he still used on his truck. He was a member of
SKY WARN and participated in storm chasing in years past.
 
His passion for tomatoes, salsa, and jalapenos was unsurpassed. He loved to grow
tomatoes and peppers making his "own" salsa and dried pepper.
He was a 50 year member of Kemp Masonic Lodge #528, a member of Hella Shriner
Temple in Dallas, and past patron of Gun Barrel City #1114, Order of the Eastern Star. He
was the love of our family and will forever be in our hearts.
The family thanks and appreciates the prayers, food, and support from our church and
community of friends. Donations in his memory can be made to Texas Scottish Rite
Hospital for Children or to Cedar Creek United Methodist Church in Tool, Texas. "Today
would have been a good day to go fishin'."
 



Published in the Dallas Morning News from March 15 to March 20, 2011
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