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From the Editor

This newsletter is coming out a week before Christmas. The time between Thanksgiving and Christmas seems to go
by fast. The annual club Christmas party will be on Monday Dec 18" at 5pm at the Family Inn. The Breakfast
Meeting for 2024 will be January 6" at the Family Inn at 9am. Also every Wednesday at noon join your fellow Hams
at the China Buffet for lunch.

This is also a good time to work on various projects. | included a 2 meter antenna project | found in QST.

The ARRL will not be including the print version of QST in next year’s subscriptions. If you want a print version it will
be an additional $25 per year in addition to your membership.
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Yagi for $20

This antenna is easy on your wallet

and easy to build!

amatter of a few hours, you can

casily build a broadband.

n 2-meter Yagi-—complete with

mounting hardware—for $20.

The antenna offers a gain of about 10dB. s

lightweight, mechanically strong and rivals

the performance of similar commercial
antennas.

The antenna’s low cost is made possible
by modifying a RadioShack FM broadcast
receiving antenna (RS 15-2163). For
$19.99, plus tax. you geta 70-inch-long by
l-inch-square boom, a set of six “sw-inch-
diameter elements, antenna-mounting
hardware and two plastic end caps 1o seal
the boom ends. In addition to RadioShack’s
antennz, you'll also need some nuts and
bolts to remount elements, an 11l-inch
length of RG-8 (or similar) coax, an
S0-239 connector and a 9x1-inch-long
aluminum strip. This strip is cut inlo two
pieces to fabricate a strap for the gamma
match and 2 mount for the $0-239 connec-
tor. The thickness of the stnp is not impor-
tant as long as it can be bent easily and is
strong enough 1o hold the SO-239 connec-
tor firmly in place. To close any unused
holes and the tips of the elements, you'll
need some noncorrosive sealant, such as
RTV. Most amateurs | know have these
items on hand. If you doa’t, you™ll spend a
few more dollars.

Element Relocation

Refertothe accompanying photoand Fig
ures 1, 2, and 3. First, open all the antenna
clements to their fully extended pasitions.
Three of the elements are attached to plastic
insuliators and are tied together electrically
with stiff, crossed, bare-aluminum wires.
Each of these three elements looks like a di-
pole broken in the middle at the plastic msu-
lators. One element measures about 58 inches
from end to end, another about 56 inches and
the third about 43 inches. You'll not need the
43.mch element.

Cut the wires next lo the rivels on the 43-
inch element. Drill out the rivet holding the
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element to the boom and discard the ele-
ment. Use a screwdriver and pliers to re-
lease one wire from beneath one of the
rivets on the 58-inch element. Try not to
damage the rivet. Pull the wire out and away
from the rivet. Go to the remaining wire on
the 58-inch clement: its opposite end at-
taches to another rivet on the 56-inch
element. Unwind the end of the wire from
beneath the rivet onthe 56-inch element and
pull 2t towards the 58-inch element. You
now have a single wire on the 58-inch ele-
ment with one loose end. Pull that wire
straight across to the opposite rivet that no
longer has a wire under it. Use pliers and
whatever force is necessary to loop the wire
arvund and under the rivet head as was the
original wire. Seat the wire fully bencath the
rivet head (see Figures 2 and 3). 1 was able
to get the wire fully seated by pulling hard
oa the wire with my hand and squeezing the
wire under the rivet head using the jaws of
Vise Grip pliers. If you cannot get the wire
fully wound and seated under the rivet, drill
out the rivet and replace it with 2 bolt and
nuts. Do not cut the wire offat the rivet. Pull
the wire back toward the opposite rivet and
cut it off leaving a pigtail about 1/: inches
long. You may want to reseat the rivet by
hitting it with a hammer. Just be sure to back
up the rivet’s bead with a hard object before
striking the rivet’s opposite end. Be careful
not to damage the plastic insulator. You
have now turned a two-piece element into 2
one-piece element. and this will be the
driven element.

Drill 2 mounting hole in the boom (for
the one-piece element) 17 inches away
from the center of the adjacent 66-inch el-
ement (reflector). Remove the 58-inch ele-
ment from its origimnal Jocation and mount
it at the mew position using a bolt, two
washers and a nut. Place one washer di-
rectly against the plastic insulator under the
wire that connects the two Vi-inch-diam-
cter tubing halves together. Position the
other washer on top of the wire so it bears
down on the wire when the bolt is tght-

ened. This puts the center of the element at
the same electrical potential as the boom.
Using the 1'/=inch pigtail, bend it and place
it between the two washers so there is a

piece of wire on each side of the bolt. This
prevents the washers from tilting and
makes for a cleaner fit. Trim off any excess
wire. (All of the foregoing is more difficult
to describe than it is to perform! It doesn™t
take long to do once you understand what is
going on.)

The next element (56 inches long: Di-
rector 1) is handled similarly to the preced-
ing one. However, this element originally
had two wires beneath each rivet head. One
of those wires has already been removed.
Al the opposite nivet, unwind one of the
two wires so that only one wire remains
beneath each nvet. Pull one loose end of a
wire straight across to the opposite rivet
and force the wire into place under the rivet
Jjust as before. Pull the other loose wire end
to its opposite rivet and force it into place.
The two element halves should now be con-
nected together with two wires. The wires
will be parallel to each other and on oppo-
site sides of the nivet that secures the cle-
ment 1o the boom.

Next, dnill a hole in the boom 13 inches
from the center of the 58-inch element
(DE). Remove the 56-inch element from
(D1) its onginal location and mount it on
the boom al the new hole. Again, place a
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washer on opposite sides of the wires so
that the washers squeeze againsi the wires
as the bolt and nut dghten the elemvent 1o
— the boom.

‘The remzining thres elemems (REF, D2
and [05) don"t nesd w0 be meodified; their in-
dividmal dipole sactions are alresdy joined
- by metal plases. All you nesd 1o do s re-
meove twa of them from the boom, drill sew
mounting koles and moswi them attheir new
locations. The first 30-inch elemem (D2) is
placed 16 inches—i cemier wo center)—from
the sdjacemt 3é-inch element. The end ele-
ment {3 —also 50 inches lomg—is ploced
21 inches {censer to center) from the mew
location of s adjscens 30-inch elemsens. All
of ik elemenis are sow in place ready to be

3 cut i length for 2-meter operation. ' ©
:|:|::|}$ ]::EI: Elsmant Trimming

Fuor this job, a fine-toothed saw works
well. (Coution: During the following sieps,
b sure that you cm half the soud amosnr
from esch half [ie, sach side] of an ele-
meemi. b Por operniion s the low end of the
band {144 MHz), cmi the Gi-inch element
to & sotsl lengeh of 41 inches {see Figare
IB). This element becomes the reflecior.
- ) ¥ Cut the next elemens in line §the driven el-
_ 1 emeni) w2 kength of 5387 inches. Cun the
. next thees elemenss (direciors D1, 02 and
D33 o lengths of 38%s, 37 snd 567 inches,
respectively. If you wamt o inim the ele-
-1 menis for use @ higher frequescies, cut

w 12 3/8° e 17 3/ =i 3 145 “fainch off of each elemens for each | -MHz

. frequency incresse. For instance, cutting a

A= - I.ruﬂl:'l!l. of % inch from each element wnes

73] and maximizes the anienna for 146 MHz.
{Again, cut half the 1o4al amoani from each

I~ ) half of &n element section. For 146 MHz,
the preceding example, that's “fa inch from
i

E—l
§—

10 58144

ench half-element section. )

_f 30-239 Connactor and Mount

48—l

oo Refer io Figures 4 and 3. Anach ihe
=3 S0-28 conmecior o ihe botiom of ibe
beaom bemeath the driven element using an
L-shaped piece of alaminum. Fabricae the
bracket from & 5%Ys inch length of oleminum
cut from the %l inch sinp. Bend it of &
right engle so that one side is abour 1%
inches long. Make the necessary holdes 1o
mvount on S 029 commecsor an the 1% inch
long section and secare the connecion w i
Fasten the bracket 1o the boom botiom us-
ing bolis and nuts, posidoning the bracket
s thiat the tip of the $0-23% cemter pin faces
the reflecor. Positon the dp of the pin
aboeat Yie 1o 4 inch in frons of the cemer of

o~
I
o,
=

- the driven elemeni toward the direciorsids.

» — | Making the Gamma Match
- 1w J' w3 - - - n* - ~ Remove the outer insalation and braid
froan am 1 1-inch piece of RG-H coax, leav-
L ing the center conducion and s insalation.

Stripoff ' inch of the insulation and solder
the center comducror im the S0.259 pin. At
the pin, hend the wire a1 o right angle sothat

Figuna 1==4A2 A&, i original confi tion of the RadioShack Fi recaiving antenna. The
glgmant langths and spacings at B are chosen lor oparation on 144 MHZ. For operation
on higher frequences, shomen the elemenis avwan mon; Soe k. NOIRS ApEaAr O g 37,

05¥F July 1989 35
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Figure 3-~Here's the modified driven:
elemant

you're o perfectiomass, it might ultimately
be Jess work to tane the antenna while it's
mounted in the clear a few wavelengths
above grownd o sisting at iss inteaded op-
erating position. If you're going 1o use 2
metal suppost mast, astach it 2o the antesna
prior to tuning. Use a sonmetallic mast
(wood, fiberglass, eic) if you're going to
mount the Yagi vertically (so that the ele-
ments are in line with the mast); otherwise,
untenna performance will suffer o bac. It's
okay to use a metal mast when using honi-
zoatal polarization.

Reduce your transmitter’s output power
1o abowt 1 oc 2'W for safety use or, an s
teana analyzer. Don't wse more than a few
watts—you don't need it. Set the transmit-
ter frequency to that for which you cut the

3/ dam Garms Red
n* Loy

Figure 5--The 2.mater Yagi's gamma match. A piece of RG-8 coax and a length of
tubing combine 1o create an inexpensive and rugged gamma-match capacior.

the wire 1s parallel o snd about 2'/. inches
away from the driven element along its
length (see Figure 5). This Jead forms the
inner plate of the gamma capacitor. Next,
select a piece of the scrap Veinch tebing
you cut from one of the antenna elements
and cet it 10 a length of 11 inches. Slip this
tubing over the RG-8 inner-conductar in-
sulstion 1o form the outer plase of the
gamma capacisor. Position the tube seam
50 1t faces the ground when the antenna is
atits operating position; this allows moés-
ture an easy way out. To complete the ca-
pacitor construction, wrap the remainder of
the l-inch aluminum sarip arousd the
driven element on oae side and around the
11-inch tube on the other. Coastract the
strap so that the cesters of the wbing sec-
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tions are approximately 2. inches apart.
Leave o tang on each side of the strup o
accepe a locking screw. Trim away any
excess material

Tuning the Gamma Match

Before applyimg RF 1o the ansemna, con-
mect an SWR meter 1o the SO-239 connec-
sor ar the anrenna, not at the truns mitter end
of your transmassion line. This ensures that
You are tuning just the antenna. Foca quick
adjustment of the matching network, you
can try pasitioning the antenna straight up
soward the sky, with the reflector sitting on
the ground. Using this spproach, however,
1 found that when | raised the antenna to a
beight of 10 feet on a metal mast, the
gamma cupacitor meeded readjustment. If

(R ber 1o 1D your station dur-
ing this adjustment period. ) Firss, adjust the
gamma strap (sliding it back and forth) ca
the driven clement for the lowest SWR
Then shide the gamma tabe (capacitor) back
and forth within the strap for lowest SWR
reading. You shoald be able 1o get a match
by alt ly making ody 10 the
strap and gamma tube. | was able w0 tane
my anteanaz 10 a 1:1 masch. (An SWR of
1.5:1 oc Jess is accepuable.) Recheck the
SWR reading after fimally tightening the
strap 1o be certain that everything is sull
okay. Check by eye 0 ensure the gamma-
capacitor tabe is parallel with the driven
clement from one end to the other. It
doesn’t master if the gamma < apacitor tabe
is slightly in front of or behind the drivea
element. but it should be parallel to it

Performance

I doa't have the proper equipment for
making antenna-gain measurements. How-
ever, | made a crude comparison of the Yagi
to a dipole using the following approach:
First. 1 erected a 2-meter dipole om a 10-
foot-long metal mast and adjusted the an-
teana for a 1:1 SWR. While feeding the
dipole with a few milliwatts, | placed my
H-T about 75 feet away from the dipole.
The S meter reading on the H-T weat full
scale, so | removed the antenna from the
H-T. The reading was srifl full scale. 11hen
wrpped the H-T case with a shield of ala-
minum foil and the S meter reading dropped
to S3. After that, | never toached or moved
the H-T throughout the rest of the sest |
rotated the dipole 90 degrees and. as
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Figure 6—The gamma match and driven element.

expected, I got a zero reading on the H-T's
S meter. | then tumed the dipole back to
its onginal position and rechecked the S
meter. Again. itread S3. [ used this reading as
the dipole reference. Then, removing he di-
pole, I replaced it withthe Yagi. | pointed the
Yagi directly at the H-T and fed it
with the same power level used to feed the
dipole. The S meter read full scale on my
H-T! Because S meters are notoriously inac-
curate and not calibrated, 1 have no way of
knowing how much gain that indicates, but
it's alot! (A five-element Yagi on a boomthis
long is capable of producing a gain of about
10 dB.7) When I tumed the Yagi so that its
reflector faced the H-T, the meter reading
dropped to S4. That's a mce front-to-back
ratio!’ L also checked radiation off the sides of
the antenna. I was pleased to see an SO meter
reading from each side. [ The ARRL Lab mod-
eled Ron's Yagi using YO software and veri-
Sied his claims —Ed)

Summary and Acknowledgment
After I finished my project, | decided that

it might be a good idea to make sure that the
gamma match worked okay when the ele-
ments were cut for 146 MHz because many
readers might want to use the antenna for
working distant FM repeaters. | sawed off
/2 1nch from each element and went through
the tuning procedure again. [ was still able to
get a 1:1 match. Those wishing 10 use the
antenna for FM repeater work should orient
the antenna elements vertically.

I wondered what effect moisture would
have on the gamma capacitor. So, I poured
water into one end of the gamma tube until
it came out the other end. I rechecked the
SWR and I found only a barely noticeable
effect. | recommend you plug the ends of
the tube with a dab of RTV or other noncor-
rosive sealant to keep out dint and insects.

The driven element holding the gamma
match will not fold for portable use if the
bracket holding the SO-239 connector is
bolted to the boom. One simple solution is
to remove the bolts holding the bracket.
Removal and replacement is made easier if
you use wing nuts on the bolts. An optional,

secoad support for the gamma-capacitor
tube, made from nonmetallic material. pro-
vides better support for the tube during
transportation.

My thanks 1o Larry, K3PEG, for -
structing me about this 1ype of gamma
match fabrication.

If you're looking for a good 2-meter an-
tenna, try this one! It's inexpensive. easy to
tupe and is the simplest construction ap-
proach 1" ve seen for quickly “homebrewing”
a 2-meter Yagi.

Notes
"The el 'l di
for this antenna are laken from | page 631 of
The 1974 ARRL Handbook.
*See aiso Edward P. Tilton, W1HDQ, The Ra-
dio Amateur’s VHF Manual (Newington:
ARRL, 1972), third edition, p 155, Figure 8-4.
*Using YA and assuming '/-inch-diameter ele-
ments with no tapering, modeling the 1974
Handbook antenna shows a gain of about 10
dBi and a 8-dB F/B ratio.~Zack Lau, WIARF

Ron Hege, K3PF, has been a radio amateur
xince he got his Novice ticket in 1968. The fol-
lowing vear, he took and passed the General
and Advanced class exams, then holding the
call sign WA3JFX. In June 1998, Ron got his
Extra class ticket, held the call sign K3OR for
abows one month, then opted for his present call
sign, K3PF. Ron worked as an aircraft electri-
cian in the US Air Force and at Martin Marietta
Corp. He has a BS in management/leadership
from Johns Hopkins University. Ron is retired
Sfrom his position as supervisor of electronic
technicians at the Westinghouse Engineering
Researchand Development Labs. Yow can con-
tact Ron at 3425 Tavlor Ave, Baltimore, MD
21234; heger @erols.com.

All photos by the author. L

If you have any ideas for articles or information you want published in the newsletter please send your feedback and
comments to me at ronald.j.harsh@gmail.com

K8PL S}
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Secretary’s Report

MINUTES of the DELTA COUNTY AMATEUR RADIO SOCIETY
Located in Escanaba, Michigan
November 20th Meeting, 2023

Monthly Meetings at State Wide Realty

President N8DP Dave Vice-President NJ9V Paul Newsletter Editor-Treasurer Jim
Secretary, KD8SDE Maureen

N8DP Called the Meeting to Order at 7PM.
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The Secretary's Report was read and by Maureen and accepted by Roger and Bob; after one correction
noting that the old repeater will be activated on the Danforth Road in Escanaba...not in Gladstone. Roger
and Bob accepted and motion passed.

In Correspondence, Les noted the check for the rental of the Ecom Trailer should be sent to Jim Harsh,
Treasurer.

Discussion regarding 2024's Hamfest found that we would indeed have one in Rapid River. We will have to
get things lined up way earlier than last year! Walt will handle, again, the Donation letters, emails, phone
calls, etc., as Maureen asked him to reclaim that job. She will help with the Food detail if we dont hire
someone out to do it. Walt volunteered he would handle the Table Rentals.

Repeater Update: N8DP received the New Repeater: Yasu DX2R. The shipping was FREE! It is a Remote
Base...NOT a link. The extra $15.00 noted for the Repeater will be deposited into our kitty for future need.

We will not be involved with the Turkey Trot this year as they were late in asking us.

It was noted that the outdoor motion detector light at the Ham Shack needed to be changed, perhaps
rewired. We will decorate for Christmas in the Village next Monday night.

Roger noted a Test & Tune will take place on 1/27 at a Race Practice; the Hardwood Run will take place on
6/15, and the Felch Run on 8/24/24. The two radios together didn't work at the last race, so they will make
adjustments.

THE CHRISTMAS PARTY WILL BE AT THE FAMILY INN, AS USUAL, IN WELLS. TIME IS 3rd Monday of the month
at 5PM Social and 5:30 PM Dine.

Les Motioned to adjourn and was 2nd'd by Walt. Carried.

Hams present were: N8DP, KBWLT, NSUPR, WASLE, KASRPB, K2PM, KC8DCY, W9SGD, N8XAH, W8KEU,
K8AO, KB8PLR, K38YER, KD8SDE.

Note: Jim Meinken gave me a check to relay to Jim Harsh for either Dues (if we begin collecting them in
2024), or as a Donation.

Respectfully submitted by KD8SDE, Maureen. 73.

MERRY CHRISTMAS AND HAPPY NEW YEAR TO ALL!

Treasurers Report
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Website

| encourage you to check out our website www.k8pl.org for updated information. You can also check
out our facebook page htips://www.facebook.com/groups/dcars.k8pl for updates on current events. |
will be working to develop a google chat account where people can post information and chat with
other members.

Coming Events

Dec 18 DCARS Christmas Gathering at the Family Inn Social at 5pm with dinner at 5:30.
Jan 6™. Monthly Breakfast Gathering at Family Inn
Jan 27 Hardwood Rally Test and Tune
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