Number 9 on your Feedback card

High Performance
2 Meter Yagi

Improve your signal with this compact design.

{ never ceases (o amaze me that with 40

milliwatis of RF power into a yagi anten-
na, | could bring up a 2 meter repeater 30
miles away. But it happened. The report |
got was of a “. . . raspy background but clear
copy.” Another incident that proves there is
no substitute for a good antenna.

2 Meter Yagi Design

The antenna shown in Figure |1 has the
characteristics listed in Table 1, which were
taken from my old engineering notebook.

It is interesting to note that on the hand-
drawn pattern of Figure 3, the E-plane pat-
tern 1s skewed about 5 degrees off center.
This skew is caused by the gamma matching
element. The side of the radiator with the
gamma clement tends to be the side of the
positive skew. Reversing the gamma ele-
ment reverses the skew. When mounting the
yagi vertically, it is best to have the gamma
element on the upward side so the pattern
will tend to point 5 degrees upward.

Super Portability

Transmitter hunters will find this antenna
an asset because of its size, weight, mount-
ing and operation ease. It can be mounied ei-
ther horizontally or vertically.

After a look at Figure 1. it is evident that
this yagi appears to be a little different from
run-of-the-mill yagi antennas. The driven el-
ement is close to the reflector, and the re-
flector itself looks considerably longer than
normal. The full size boom length is just un-
der one wavelength.

The gain measured in the labon a 20 to |
model using a standard gain homn was 13.8
to 14.1 dBi over a 3 percent bandwidth. The
beamwidth at the half power point is about
37 degrees in the E-plane (vertical plane,
with the antenna mounted vertically), and
about 42 degrees in the H-plane (horizontal
plane). The VSWR (Voltage Standing Wave
Ratio) with the gamma set as shown in Fig-
ure 2 is 1.5:1 or less at 145—148 MHz. You
can gel a larger bandwidth by changing
some components in the gamma maiching
element. | have found that the combination
shown fits my needs.

I always refer to this antenna as the “Stu
Henderson Yagi,” after the guru who devel-
oped all of its basic parameters, which he
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based on his original design for a folded
dipole TV antenna. Stu spent many hours
experimenting with this antenna design. My
part in the design consists of the matching
device and the construction technique.

Even though the antenna described here is
for 2 meters, the same parameters work just
as well for any frequency. See Table 2.

Wood or Metal?

The antenna and supporting mast are all
metal with the tolerances held as close to
within 1/16 of an inch as possible. Using
metal for all the antenna parts does nor af-
fect the performance.

In several articles I have read lately, the
beam antennas have wooden booms and
masis. However, in most cases, the added
protection of all-metal mast elements is
worth more than the minor benefits of insu-
lated booms and masts.

One of the things | measured in the lab on

the models was the effect of metal with the
antenna, vertically or horizontally polarized,
mounted on the supporting mast. No measur-
able difference could be detected on the pat-
terns or gain when comparing wood versus
metal mast and boom element.

Making the Boom

The first and most important task is to cor-
rectly drill all the holes in the boom. See
Figure 1. Getting this right is very important
because it affects the accuracy as well as the
appearance of the antenna. The boom re-
quires 72-1/4 inches center-to-center from
the reflector element to director number 3.
Therefore, | had to purchase two booms be-
cause they only came in 72-inch lengths. See
Table 3.

At the same store, | purchased a 1-inch di-
ameter wooden dowel. A 3-inch long section
of the dowel was wrapped with one layer of
aluminum foil, and forced 1-1/2 inches in-
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Figure 1. An exploded view of the vagi.
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Figure 2. Gamma fabrication details.

will be the 180 degree point. After center-
punching them, you can drill the holes. Using
a 3/8-inch drill bit on the hand drill, I drlled
each element from both sides of the diameter
towards the center of the boom.

Next, I drilled the 1/16-inch holes at 90
degrees to the large holes for the #10 metal
screws. These holes are for securing the ele-
ments once they have been installed. I locat-
ed the proper 90 degree point with the same
paper technique as before.

Now you can locate the U-bolt holes and
use the same technique with the paper to cen-
ter the 1/4-inch clearance holes. Drill from
opposite sides again to get the holes straight.

Assemble the elements by cutting them to
the correct length, as listed in the design pa-
rameters. | found it was easier to center the
elements during installation by first measur-
ing each element and marking the center
point, then second, measuring from the cen-
ter point in either direction 5/8 of an inch,
and third, scribing a circle around the diame-
ter of the element. Then you can push the el-
ements into the 3/8-inch diameler holes, as
shown in Figure 1, until the scribed circle is
flush with the boom.

If enough care has been taken drilling the
holes, you may be able to dnve the elements
in and not have to use the #10 screws to hold
them in place. If the fit is sloppy, use the
screws and tighten them until they touch the
elements. (Flatten the screws on the tip with
a file before insertion—this makes them fit
against the elements a little better than a

side the 1-1/4-inch outside diameter alu-
minum tubing. This allows an extension to be
made to the boom. I added a 4-inch piece,
making the total length 76-1/4 inches. Two
holes were then drilled through the metal and
the wood for the two #4-40 x 1-1/2-inch
screws. (Aluminum pipe in longer lengths is
available at some stores.)

A bench vice was used to hold the boom in
a fixed horizontal position. 1 used a plumb
line to find the top point on both ends of the
boom. Then | scribed a line running the
length of the boom. Along this line 1 mea-
sured out the element spacing, and center-
punched each one. Before punching, howev-
er, | double-checked each element spacing
for an accuracy of as close to 1/16 of an inch
as possible. S0

Al each element measurement, | scribed a
line around the boom diameter. If you use a
drill press to make the holes, all this will be
unnecessary. | used an electric hand drill, so 1
wanted to find the bottom hole as accurately 1o
as possible, and drill from both sides, rather
than taking a chance on holding the hand dnll
straight.

To accomplish this, I cut a strip of paper
and wrapped it around the diameter. With this
strip of paper marked properly, I could accu-
rately find each 180 degree point for every
element measurement.

After marking the paper strip for one boom
diameter, you just lay it out flat and measure
and mark the halfway point. Then wrap it

100

is0 -170

around the diameter, and the halfway mark
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Figure 3. E-plane pattern sketch.




Table 1. Center Design Yagi on 146 MHz
Gain: 14 dBi
Bandwidth for 1.5 1o

1 VSWR: 3 MHz
Beamwidth E-plane 37 degrees
Beamwidth H-plane 42 degrees
Front-to-Back Ratio: Greater than 20 dB
Sidelobes: Greater than 15 dB down
Length 76-1/4 inches
Weight Less than 2 pounds

sharp point.) Double-check the fit by pulling
and pushing on the elements. Tighten as nec-
essary, but do not over-tighten, as this will

distort the element and could tear the thin skin
of the boom.

Gamma Construction

Fabricate the gamma parts as shown in Fig-
ure 2. The gamma is simple and very effec-
tive. The length of coax provides the series
capacitance, and the slider provides the induc-
tive adjustment. The combination provides the
resistive component. Cut a 10-1/2-inch length
of RG-8, RG-9, RG-213, or RG-14 cable. All
will work because they naturally have a ca-
pacitance of about 29 pF per foot.

Trim two 1/2-inch segments at one end as
shown in Figure 2, one all the way down to
the center conductor, and the other through
the outer insulation and braid. Cut the outer
insulation only from a 2-inch section that will
be in contact with the gamma slider. The total
braid left on the coax piece should be 9-1/2
inches for about 23 pF series capacitance.

Table 2. The “Stu Henderson Yagi”
for 146 MHz

Reflector length = 508/f 3 5-13/16"
Space #1 = 106/f B-11/16"
Radiator length = 466/f 3' 2-5/16"
Space #2 = 204/f 1' 4-3/4"
Director #1 length = 436/f 2 11-13/16°
Space #3 = 280/f 1" 11-116°
Direclor 2 length = 423/f Z 10-3/4°
Space #4 = 289/f 1" 11-3/4*
Director #3 length = 400/f 2 8-7/8"
Where fis in megaheriz.

Fabricate the connector bracket and mount
the SO-239 connector. Align the bracket on
the boom at 45 degrees from the elements,
and drill the mounting holes for the #10 metal
screws. Solder the coax piece 1o the connector
and mount the remainder of components.

Final Adjustments

Fabricating the antenna to the dimensions
specified, and holding the tolerance to 1/16 of
an inch, should get you very close to the de-
sign parameters. | moved the gamma slider in
about 1/4 of an inch, and that is the only ad-
justment I had to make on the first try.

For the VSWR adjustments, I mounted the
yagi on a 10-foot section of TV mast and
leaned it against a 4-foot chain link fence.
This allowed me to make changes easily. 1
then mounted the yagi on an existing TV mast
and measured the VSWR again. One adjust-
ment of about 1/8 inch was all | needed, and I
was close enough on the second Iry.

Table 3. Materials List for the
2 Meter Yagi
2 booms 1-1/4" dia., 76" long, 0.05" wall thickness

3 elements 3/8" dia., 6-foot long
solid or thin wall
1 plece scrap 3" x 4%, 1/16" thick

I think the yagi is an easy antenna to build.
I have built at least 10 antennas for different
frequencies, plus all the models during the de-
sign phase in the antenna lab.

The total cost for the antenna, including the
connector, U-bolt, and all hardware, is less
than $30. If you also buy a 20-foot mast, a
roof support bracket, and 50 feet of coax with
two connectors, the cost is still less than $70.
You can buy the necessary materials, hard-
ware, and connectors al most hardware stores
and Radio Shack.

Less expensive methods for mounting
the antenna are available. One economical
approach is to use two chain link fence rails
as masting, and a roof brackel. The rails are
10 feet long, interlock with each other, and
are about $6.00 each. The roof bracket can
be installed to hold the rails at the roof lev-
el. On most houses there will still be ade-
quate antenna space on the mast above roof
level.

The vagi described here will work well if
fabricated to the specified guidelines. Many
variations can be applied, and the results
would be just as good or better. Don't hesitate
to experiment! l

AEA

PK-232MBX Multi-Mode Controtier .
PK-88 RS-232 Packet Controlier
PCB-88 Packet Board—IBM

Isopoie 144—2 Metes

CUSHCRAFT

A4S HF Tribander

A3S 10,15,20M Tribander
R7 Sever: Band Vertical

DIAMOND

$314.95
- 134.95
16495
92.95

MFJ (LARGE STOCK-COMPETITIVE PRICES)

389C IKW PEP Antenna Tuner $299 95
986 JKW PEP Antenna Tuner 254 .95
921 300W. 2M/220 Tuner __ 62.95
9490 300W Mtr/DL/Switch/Bin 129.95
207 HF SWR Analyzer 8995

X-2006/8db 8.3 2M/440 .
X-500NA B.3/11.7db 17.2 " 2M/440

HEIL
Boom MIC Set {(Wired) .

ICOM

IC-728 New HF Transcewer
IC-765 Gen. Cov. Xcwr/PS/Tuner
IC-751A Gen. Cov. Xcowr

IC-735 Gen. Cov. Xcwr

IC-725 Gen. Cov. Xcvr

IC-2410 VHF/UHF 45W/35W __
IC-229H 50W FMW

1C-228 2M Mobile |

IC-801 Fiber Optic ., . ........
IC-W2A 2M /440 Handheld Xcvr
IC-P2AT 2.5W 2M Handheld Xcvr
IC-2GAT TW 2M Handheld Rec.
IC-2SRA 2M, HT w/S0kHz-905MH2 Xowr
KANTRONICS

KAM All Mpde
KPC-2 Packet Controller = __

KENWOOD

TS-95050X Delux Digital Xevr . ..., ...
TS-850SAT Xcvr w/Receiver, Tuner
TS-450SAT Compact Xcwr

3134.95
179.95

ALINCO (HUGE INVENTORY-PLEASE CALL)

DR-599T 2M /440 MHz Deluxe Mobile. $639.95
DR-570T 45W 2M /35W UMF ... CALL
DR-119T 50W 2 Meter CALL
DJ-F1 2M, SWHT CALL
DJ-580T 2M /440 HT CALL
DJ-162T0 Dedux 2M, HT 229 95

ALLIANCE
HD-73 Rotator
U-105

AMERITRON

AL-811 three B11A Tubes
AL-80A TKW Amplitier .
RCS-4V 4 Position Wireless

ASTRON

AS-20A 16-20 Amp

RS-35A 25-35 Amp

HS-20M 16-20 Amp w/MNeters
RS-35M 25-35 Amp. w/Melers
RS-50M 37-50 Amp. w/Meters

BUTTERNUT

HFEVX 6 Band Vertical
ANT-12 17 & 12 Meter Kit
TBR-160S 160M

4228 Keyer/Paddle Combination 124,95
BI15B1.8-30 MHz RMS/PEP. . .. .. .. .50.85
1214 Color Fax, RTTY, CW, ASCII 149.95
1278T Turbo Multi-Mode Cntr .309.95
1278 Multi-Mode Controller 244 95
1274 Packet Controlier _ _ 139.95
12708 TAPR TNC-2 Clone _ 119.95
247 SWR Analyzer W/Freg. Counter 15985
346 LCD Frequency Countes 159.95

RF Concepts

2-23 2/30W 2M Amp w/Pre-amp
2-317 30/170W 2M Amp ..

4-110 10/100W 440MHz Amp . |
2/706 3/30-5/20W 2M /440 Amp ..

STANDARD

C558A 2M /440 MHz HT w/CTCSS
CS28A 2M/440MMz HT w/CTCSS
C168A 2ZM Sub-Mini Deluxe HT
TEN-TEC

Omni-VI New HF w/DSP

VALOR

PA-555 2M /440 Base Antenna . . .. .. . .150.05

YAESU (LARGE STOCK—PLEASE CALL)
FT-1000D 200W Deluxe HF Xcvr

FT-1000 200W HE Xcwr

FT-990 100W HF Xcvr L

FT-890 High Performance HF Xcvr

FT-767 Gen. Cov. Xcvr/PS/Tuner
FT-T4TGX HF Xcwr .

FT-T36R Xcwr 144-148_ 430-450

t
HAM STATION

P.O. Box 6522
220 N. Fulton Ave.
Evansville, IN 4771980522

$175.00

Store Hours $9.95

MON-FRI:8AM-5PM
SAT:9AM -3 PM

CENTRAL TIME

$119.95
244.95
. 324.95
234.95

$579.95
. 974.95

$77.95

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

129.95 CALL
CALL
CALL

$94.95
144.95
114.95
159.95
229.95

SEND A SELF ADDRESSED STAMPED
(2 STAMPS) ENVELOPE (SASE) FOR
NEW AND USED EQUIPMENT SHEETS.

WARRANTY SERVICE CENTER FOR:
ICOM, KENWOOD, YAESU

FOR SERVICE INFORMATION CALL
(812) 422-0252
MONDAY - FRIDAY

$519.95

434.95

$273.35 CALL
159.95

- GALL
CALL
CALL
CALL
CALL
CALL

CALL
CALL
CALL

.- $174.95
v . 4895

64.95
Esi TM-T41A 50W, 2M/440MHz

CALL
CALL

TM-G41A 2M/220MHZ, FM Xcwr
TM-241A50W, 2M_ FM, HT
TM-732A New 2M /440 Mobsie
TH-2BA New 2 Meter Handheid

CA-2xAMAX 2M/480 4 5/11 9 18°4~_ $169.95  TH-TBA New 2M/440 Handheid FT-5200 2M/440 50/35W
CA-2x4FX 2M/44045/2.25°11" ... 94985  LARSEN FT-2400H 2M S0W
CX-224 2M/220/440 Triband Mobile . . 66.95  ?M, 440 MHz Mag Mouni Antenna $62.95  FT-415 Delux 2M, HT . . ..

LARGE STOCK OF USED EQUIPMENT.

LOCAL INFORMATION

812-422-0231

FAX 812-422-4253
CIRCLE 131 ON READER SERVICE CARD

800 New Interconnect
P.P_ ¥ Muit-Mode Interconnect

COMET

479.95

ORDERS & PRICE CHECKS

800-729-4373

NATIONWIDE & CANADA
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