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HF Antennas

FOR

HF Beginners



What we will cover.

*A little theory
*Types of antennas suited for beginners
*Some antenna show and tell



IF YOU DON’T REMEMBER
ANYTHING ELSE
FROM TONIGHT.

REMEMBER
THESE
THREE THINGS!



ALL MULTIBAND
ANTENNAS ARE A
COMPERMISE
IN SOME PARAMETER!



There ain’t no free lunch.



You get nothing for nothing!

Santa Claus is DEAD!
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Band 1/8 WL 1/4 WL 1/2 WL 6 1WL 2 WL | 3 WL 10 WL

160 68 Ft. 136 Ft, 273 Ft. 546 Ft.1092 F11638 Ft5460 F1
80 35Ft 70Ft 140 Ft 281 Ft. 562 Ft 843 Ft 2810 F¢f
40 17Ft 35Ft T70Ft 140 Ft. 280 Ft 420 Ft 1400 F!
20 8 Ft 17Ft | 35Ft 70Ft. 140 Ft 210 Ft 700 Ft
17 6 Ft 13 Ft | 27 Ft 54 Ft. 108 Ft 162 Ft 540 Ft
15 6 Ft 12 Ft | 24 Ft 49 Ft. 98 Ft 147 Ft 490 Ft
12 5 Ft 10 Ft 20Ft 39Ft. 78 FT 117 Ft 390 Ft

10 4 Ft 8 Ft 17 Ft | 35Ft. 70 Ft 105 Ft 350 Ft



Antenna-.’

Image ©F

This is the conventional method of depicting signal reflection from the earth by
assuming there is an image antenna below the surface and the same distance below

the surgace as the real antenna is above the surface. By using a little geometry it can
be shown that the reflected wave travels a greater distance, the distance is equal

to the length of line BC, and this length determines the phase of the two signals

at the distance point P. Each antenna, whether vertical or horizontal, has an effective
height and this determines where the signal reflects from the earth. This usually occurs
approximately 1.5 to 2 wave length from the antenna. The point I want to make is that
nothing you do directly under the antenna, such as increased radial fields, will effect
the signal reflection point. It may increase the efficiency of the antenna but, it will not
help the reflected signal. The only way to do that is to make the first reflection occur
over salt water.
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Fig 1—Variation in radiation resistance of vertical and
horizontal half-wave antennas at various heights above
Flat ground. Solid lines are for perfectly conducting

ground; the broken line is the radiation resistance of

horizontal half-wave antennas at low height over real
ground.
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fig. § Current and voltage dis-
tribution along a half-wave
dipale.

Fig. 9 Cross section of surface

pattern for a half-wave dipole

in space (based on horizontal

and vertical field patterns ol
dipole).



Fig. 13 Impedance along a typical
half-wave dipole.



FEED LINE MATCHED LOSS
per 100 FT.

RG-213
LMR-500
RG-58A

CQ-553 Ladder
Line

100 Wts input at 10 MHz
Results in

RG-213
LMR-500
RG-58A

CQ-553

1

0.

Watts Out

MHZ

2 db

.1 db

.4 db

.02 db

10MHZ

0.6 db

0.4 db

1.3 db

0.08 db

100MHZ

1.9 db

1.2 db

4.5 db

0.3 db



Additional Loss In dB
Caused By Standing Waves
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Fig 14—Additional
line loss due to
standing waves
(SWR, measured at
the load). See Fig
23 for matched-
line loss.To
determine the total
loss in dB, add the
matched-line loss
to the value from
this graph.
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This is one method of handling bringing ladder line
down the side of a tower. The stand offs are made of
1-1/2 inch PVC pipe cut 24-inches long and then a
hole saw of 1-1/4 inch diameter is used to cut a hole
through the middle of the PVC pipe. This gives you 2
pieces appoximatelyl2-inches long with a half-moon
on one end. This end will just fit around the leg of
Rhon 25 tower. About 1/2-inch ahead of the half-moon
cut a vertical slots on each side of the pipe that will
allow a hose clamp to slide through. When this is
placed around the leg of the tower and tightened it
make a very stout stand-off.

On the other end cut a vertical slot deep enough to
allow the ladder line to slide all the way in. Drill a
1/4-inch hole through the pipe at right angles to the
slot. This will allow the use of a tie wrap to be used
to hold the ladder line in the slot.

Give the ladder line about 1 twist per foot and this will
keep the line from being whipped in the wind. It also
allows the ladder line to have equal exposure on each
wire to the tower .




Tatal Field

EZREC Pro2

Elerwation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwicth
Sidelobe Gain
FrontsSidelobe

Tatal Field

38 MHz
Curzor Elew 800 deg.
0.0 dey. Gain B.31 dBi
B.31 dBi 0.0 dBmax

6,31 dBi @ Eley Angle = 90.0 deg.
1092 deg., -3dB @@ 354, 144 B deg.

61.09 - J 3.236

=100 dB
EZREC Pro2

40 feet

0 B

Elerwation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwicth
Sidelobe Gain
FrontsSidelobe

38 MHz
Curzor Elew 47 .0 deg.
0.0 dey. Gain B.07 dBi
B.07 dBi 0.0 dBmax

5.07 dBi @ Eley Angle = 47.0 deg.
1382 deg,, -3dB @@ 209,159 deg.
B.07 dBi @ Elev Angle = 1330 deg.

0.0cBe
S0 87.89 - J 24.72
feet

Tatal Field

Elerwation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwicth
Sidelobe Gain
FrontsSidelobe

Tatal Field

el EZMNEC Proy2
|
38 MHz
Curzor Elew 720 deg.
0.0 dey. Gain B.23 dBi
B.23 dBi 0.0 dBmax

5.23 dBi @ Eley Angle = 72.0 deg.
1256 deg,, -3dB @ 27 .2, 1528 deg.
B.23 dBi @ Elev Angle = 10310 deg.
0.0dB

80.33 - J 9.067

EZREC Pro2

Elerwation Plot
Azimuth Angle
Outer Ring

Slice Max Gain
Bearmwicth
Sidelobe Gain
FrontsSidelobe

38 MHz
Curzor Elew 370 deg.
0.0 dey. Gain B.51 dBi
B.51 dBi 0.0 dBmax

5.51 dBi @ Eley Angle = 37.0 deg.
49 6 degy.; -3dB @ 17 .0, BEE degy.
B.51 dBi @ Elev Angle = 14310 deg.

0.0 B 100 feet 81.98 - J 38.17



— DIRECTIONAL ANTENNA




EZNEC Pro/2




Antenna

Off Center Feed

EERY or Windom

Feed Line
Feed Line can be
Dipole Antenna Feed Line Coax of Ladder Line
Jatierina i Sloping Long Wirs
Length to avald Is 172 WL of
: multiple of 1i2 WL. High
Feed Line Voltage at the end could get i
End feed or ZEPP Antenna Generally interesting. Lol

Open Wire or
Ladder Line

4 Types of Wire Antennas



EZNEC Pro/2

( 112 WL Vertical Antenna
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Inverted “L” “T” Antenna




Loop SkyWire
3 Different Feed

Delta Loop. Can be feed at Points
several points.

Loop Antennas



DIPOLE ANTENNA WITH DIFFERENT FEEDS

Total Field el EZMEC Proi2 Total Field EZMEC ProJ2
|
3.8 MHzZ 3.8 MHzZ
Elerwation Plot Curzor Elew 720 deg. Elervation Plot Curzor Elew 720 deg.
Azimuth Angle 0.0 deg. Gain 6.23 dBi Azimuth Angle 0.0 deg. Gain 6.23 dBi
Outer Ring B.23 dBi 0.0 dBmax Outer Ring B.23 dBi 0.0 dBmax
Slice Max Gain - 6.23 dBi @ Eley Andgle = 72.0 deg. Slice Max Gain 6.23 dBi @ Eley Angle = 72.0 deg.
Beammwvidth 1256 deqg,; -3dB @ 27 .2, 1528 dey. Beamwvicth 1256 deqg,; -3dB @ 27 .2, 1528 dey.
Sidelobe Gain 6.23 dBi @ Elevy Angle = 10310 deg. Sidelobe Gain 6.23 dBi @ Elevy Angle = 1030 deg.
FromtiSidelobe 0.0 dB FromtiSidelobe  0.0dB
Center Feed 60 foot 0
Feed 33% from end 60 foot
Total Field EZMEC Proi2 Total Field EZMEC Prof2
38 MHz 38 MHz
Elewation Plat Curzor Eley  72.0deg. Azimuth Plot Cursar Az 3.0 deqy.
Azimuth Angle 0.0 deg. Gain E.21 dBi Elevation Angle  30.0 deg. Gain 3.78 dBi
Outer Ring E.21 dBi 0.0 dBmax Outer Ring 3.78 dBi 0.0 dBmax
Slice Max Gain - 6.21 dBi @ Elev Angle = 72.0 deg. Slice Max Gain 3.75 dBi @ Az Angle = 3.0 deg.
Bearmwidth 1256 deg., -3dB @ 27.2, 1525 deq. Fromt/Back 0.04 dB
Sidelobe Gain 6.21 dBi @ Elev Angle = 105.0 deg. Beamwvicth 925 deq., -3dB @ 316.2, 49.0 deg.
Front/Zidelobe  0.0dB Sidelobe Gain 3.75 dBi @ Az Angle =177.0 deg.

End feed 60 feet meEE X zimuth Pattern for all 3 feeds



Total Field

Azimuth Plot
Elervation Angle
Outer Ring

Slice Max Gain
Fromt/Back
Beatmwicth
Sidelobe Gain
FrortsSidelobe

Tatal Field

Azimuth Plat
Elevation Angle
Outer Ring

Slice Max Gain
FrartBack
Beamuwidth
Sidelabe Gain
Frant/Sidelobe

Dipole Antenna with 3 Different Feeds on 20-Meters

30.0 deg.
3.75 dBi

375 dBi @ Az Angle = 3.0 deg.
004 dB

928 deg,; -3dB @ 316.2, 49.0 deg.
375 dBi @ Az Angle =177 .0 deq.
0.0dB

16.0 deg.
8.78 dbi

§.75 dBi @ Az Angle = 197.0 deg.
1.02dB

258 degy.; -3dB @ 1834, 209.3 deg.
578 dBi i@ Az Angle = 343.0 deg.
0.0dB8

Cursor A7
Gain

3.8 MHz Dipole

Cursor 4z
Gain

ELMEC Prof2

3.8 MHz

3.0 deg.
3.75 dBi
0.0 dBmax

EZMET Praof2

142 MHZ

197 .0 dey.
.75 dbi
0.0 dBrmax

3.8 MHz dipole on 14.2 MHz 33% feed

Total Field

Azimuth Plot
Elevation Angle
Cuter Ring

Slice Max Gain
FrontBack
Beatnwicth
Sidelobe Gain
Front!Sidelobe

16.0 deg.
8.85 dBi

585 dBi @ Az Angle = 39.0 deg.
0.25 dB

334 deg,; -3dB @ 24 4, 57 .8 deg.
5.85 dBi @ Az Angle = 1400 deg.
0.0de

Cursor Az
Gain

EZMEC Praf2

14.2 MHz

390 deg.
8.85 dbi
0.0 dBmax

3.8 MHz dipole on 14.2 MHz Center Feed

Tatal Field

Azimuth Plot
Elesvation Angle
Cter Ring

Slice Max Gain
FrontBack
Bearmwvicdth
Sidelobe Gain
FrontiSidelobe

15.0 dey.
10.09 dBi

10.09 dBi @ Az Angle = 55.0 deg.
212dB

306 deg.; -3dB @ 4.5, 721 deg.
10.09 dBi @ Az Angle =124.0 deg.
0.0dB

Cursar A7
Fain

EZMEC Prof2

142 MHz

55.0 dey.
10.09 dBi
0.0 ciBmax

3.8 MHz dipole on 14.2 MHz End feed



Tatal Field EZNEC Prosz2

7 MHz

Elewvation Plat Curzor Eley 260 deg.
Azimuth Angle 2700 deg. Gain -0.03 dBi
Cuter Ring -0.03 dBi 0.0 dBmax

Slice Max Gain -0.03 dBi @ Elev Angle = 26.0 deg.
Beamwicth 44 1 deq., -3dB @ 9.0, 53.1 deqg.
Sidelobe Gain - -0.03 dBi @ Elev Angle =153 .0 deg.
Front/idelokhe  0.0dB

0 Meter Vertical over Ground
Impedance = 36.03 + J 0.1224 ohms

Total Field 0 o EZMEC Pro/2
7.1 WHz
Elevation Plat Cursar Eley  16.0 deg.
Azimuth Angle 0.0 deg. Gain 0.0 dBi
Quter Ring 0.0 dBi 0.0 dBmax

Slice Max Gain - 0.0 dBi @ Eley Angle = 16.0 deg.
Beamwicth 24 4 deqg., -3dB @ 6.4, 30.5 deq.
Sidelobe Gain 0.0 dBi & Eley Angle = 164 0 deg.
Frort/idelobe  0.0dB

40 meter 1/2 Wave Vertical over Ground
Impedance = 85.78 + J 0.07887 ohms

Random Length wire 92-Feet long (@ Appox. 45-Degrees

Tatal Field

EZMEC Pros2

284 MHz

28.4 MHz Impedance = 712.2 + J 734.1 ohms



Total Field ELMEC Prof2 Total Field EZMEC Prai2

38 MHZ T.2MHz
3.8 MHz Impedance = 234.5 + J 857.7 ohms 7.2 MHz Impedance = 65.26 + J 1.476 ohms
Total Field _— EZMEC Prod2  Total Field 0 dB EZMEC ProJf2
b
-0
1t5
z;n
. 1012 MHz 142 MHz
10.12 MHz Impedance =403.3 - J 981.9 ohms 14.2 MHZImpedance =2039 + J 763.8 ohms
Total Field o EZMEC Pros2  Total Field EZMEC Prof2

18.1 hHz 213 MHz

18.1 MHz Impedance = 252.5 + J 492.5 ohms 21.3 MHz Impedance = 106.1 - J 93.99 ohms
Random Length wire 92 feet long @ Appox. 45-degree



* Total Field EZMEC Pros2
Wertical Pal
3525 MHz
Elervation Plat Curzor Eley 250 deg.
Azimuth Angle 0.0 deg. Gain 0.55 dBi
Quter Ring 0.55 dBi 0.0 dBmazx

Zlice Max Gain 055 dBi @@ Eley Angle = 250 deg.
Bearmwicth 454 deg., -3dB @ 5.4, 53.5 deg.
Sidelobe Gain 0,55 dBi @@ Eley Angle = 154 .0 deg.
Front/Sidelobe 0.0 dB

80-Meter “T”
Impedance =27.46 - J 5.174 ohms

Total Field EZMET Prof2

38 MHz
Elewvation Plot Curzor Elew 1530 deq.
Azimuth Angle 0.0 deg. ain 0.55 dBi
Outer Ring 0.82 dBi 0.0 dBmazx

Slice Max Gain 085 dBi (@ Elev Angle = 153.0 deg.
Beamwicth 214 deg, -3dB @ 120.2,171 .3 deg.
Sidelobe Gain - -0.16 dBi @@ Eley Angle = 26.0 deg.
FrortfSidelobe  1.04 dB

80-Meter Inverted “L”
Impedance = 69.71 + J 315.9 ohms



Now here to explain the Loop SkyWire and
Loops in general
is the originator of the Loop SkyWire Antenna

Dr. Dave Fisher W7FB (WOMHS)

Article first published in

November 1985 QST
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A=

E =
Fe=
(Se=

|

BEB=
T

===l
note ===
= Freqg C;hz) ;;;;___
 Total Line Attn cdBY |
Line {(ZFo)» ohms
Load CRY ohms
Load (x> ohms

Line Loss Factor

rRefl Coeff @ Load Cant)
Load swRrR (@ant)

RrRefl Ccoeff @ Input
Input SwR (Bshack)

Power @ ITnput (FwWD)
Power @ Load Cantl
Fower Reflected @ Load
Pwr Return @ Input(REFD)
Net Power Out @& Thnput
FPower XTr to Load Cant)
Transfer Ratio

=

Total Poweser LoOsSS {Sﬂg
Total Pwr Loss (S-unit)
Total Mmismatch Loss(dE>

Fwd Power @ Input C(FwWDD)
FPower @ Load Cant)
rower ReftTlected @ Load
Pwr Return @ InputlREFD)
Met Power out Input
Fower xfr to Load Cantd
TransfTer Ratio C3%)
Imﬂravement Cwatts)
Shack SwWR —====(:>=>D)

JHOTES
max1mum ZOuUurce power

INPUT arameters are
A s alwawys non—nega
B i=s= the characteris
The Toad dCdant) "Tmped
and D *x, the react

=====>> ALL output wvalues
changes only when
===>= F changes only when
i.e F changes only when

or when either lToad

=== E

===>= MNo Tuning or matching network changes E or F

nfarltop[1]

=l Power Transfer worksheet ====
3.0 0.3 3.0 .3 2.0
50.0 50.0 I00.0 SO.0 450.0
100.0 100 . O 100 .0 1LOO . O 100 .0
200 .0 200.0 200.0 200 .0 200.0
A el kA S o W e e e s O - i S e e
O .501 O .94 O.501L O.933 O.500L1
O.825 O0.825 O.632 O.B25 O.689
10O .40 10._.40 4 .44 10 .40 5_43
0413 O.778 Oo.317 O.770 0.345
2 .41 8.03 1.93 P =T = 2.05
——————————————— NOo Conjugate mMatch
1OO . O 100.0 100.0 1000 100 .0
SO.1 = S50.1 93 .3 SO. 1
34 .1 [ ST 20.0 63 .5 23 .8
17 .1 60 .6 10 .0 59 _ 2 11.9
82 .9 39 .4 90 .0 40 .8 BE2.1
16 .0 30.2 30.1 29 .9 26.3
19.3 Fo.7 23 .4 FI3_2 29.9
F.Ad 1.2 4.8 1.4 5.2
1.2 .2 O.8 Q.2 0.9
4.1 0.9 1.8 1.1 2.2
——————————————— Conjugate Match
120.6 253 .8 i111.2 45 .3 113.5
&0 . 4 239.6 55.7 228.9 56.9
41 .1 163 .0 22.3 155.6 27 .0
20.6 153 .8 11.2 145.3 1.5
100 100 100 100 100
19.3 FH .7 33 .4 F3.2 29 .9
19 _ = F6_7 23 .4 73 .2 29 .9
2.3 A46.5 3.4 43 .4 3.6
=1 : 1> =1L :L1l> =1:1> =1:1l= =1:1=
9s taken to be 100 watts (= %power)
A, B, T and D.
tiwe. It is the total Ffeedline Toss in de.

tic impedance Zo=rRo+3j0 of the feedline
ance is = R o+ Jx. c R,
ance.

are determined by wvalues E and F. =sw===
the Tine Toss/ attenuvation (A2 changes
either Zo or Z (=R + jx) changes.

the characteristic impedance
R Cresistance) or X {(reactance) changes.

Page 1

the resistance

zo=Ra) <changes



nfarlbot[1]

EQUATIONS for Power Transfer worksheet
= 10pwr(-A/10) = 10A(-A/10) i
= SQRT[(B-C)AZ2 + DA2]/SQRT[(B+C)A2 + DA2]

= (1+F)/(1-F)

= E*F

= (1+H)/(1-H) = (1+(E*F))/(1-(E*F))
100

E*]

K*(FA2) = 100*%E*(FA2)

E*L 100* (E*F)A2

J-M 100%(1-(E*F)A2)

K-L 100*E* (1-(FA2))

100*(P/N) 100*E* (1-FA2) /(1-(E*F)A2)
19;LUG(N/P) = A + LOG[(1-FA2)/(1-(E*F)A2)]
R

R-A = LOG[(1-FA2)/(1-(E*F)A2)]

100/ (1-(E*F)A2)

E*U = 100*E/(1-(E*F)A2)

V * FA2 = 100*¥E*(FA2)/(1-(E*F)A2)
E*W = 188*((E*F)A2)/(1 (E*F)A2)

U=-X =

V¥(1-FA2) = 100%E*(1-FA2)/(1-(E*F)A2) = Q
IOO*Z/Y = 100%E*(1-FA2)/(1-(E*F)A2) = Q =

= 100* (EA3) *(FA2)*(1-FA2) /(1-(E*F)A

i

= < C 1NV OTVZErARuHIO - m

AA

MmN =
ek

AA
2)



nfarll[1]

== = ==»> Power Xfr worksheet Lgme= e ==
ncte ==>> nfarl: 102" g5rv apex@50 ends@24.5 angle 120degs

Freq (mhz} == 28 24 21 18 14 10 7 3.5
Total Line Attn (dB) 0.58 0.51 0.44 0.45 0.39 0.32 0.26 0.17
Line (Zo) ohms 300.0 300.0 300.0 300.0 300.0 300.0 300.0 300.0
Load (R) ohms [3390.0 143.0 365.0 1972.0 114.0 1898.0 508.0 2808.0
Load (X) ohms 738.0 274.0 1169. D 1918 0O -142.0 2221.0 1138.0 -249.0
Line Loss Factor 0.875 0.889 0.904 0.902 0.914 0.929 0.942 0.962
Ref1 Coeff@Load(ant) 0.844 0.606 0.871 0.856 0.535 0.876 0.829 O0.808
Load sSWR (@ant) 11.84 4.08 14.45 12.87 3.30 15.08 10.69 9.43
Refl Coeff @ Input 0.739 0.539 0.787 0.772 0.489 O0.813 0.781 0.777
Input SWR (@Shack) 6.65 3.34 8.33 .75 2.91 9.72 8.12 7 .98
——————————————————————————————————— NO cnn%ugate Match-=-—==—- e oo
Fwd Pwr@Input (FwWD) 100.0 100.0 100.0 0 100.0 100.0 100.0 100.0
Pwr@Load(ant) 87.5 88.9 90.4 90.2 91.4 92.9 94,2 96.2
Pwr Refltd@Load 62.4 32.7 68.5 66.0 26,1 F1_2 64.7 62.8
Pwr Return@Input (REF) 54.6 29.1 61.9 59.5 23.9 66.2 61.0 60.4
Net Pwr Out@Input 45 .4 70.9 38.1 40.5 76.1 33.8 39.0 39.6
Pwr Xfr to Load(ant) 25 56.2 21.9 24.1 65.3 21.7 29.5 333
Transfer Ratio (%) 55.3 79.3 7.4 59.6 85.8 64.0 F g 84.2
Pwr Loss {(dB) 2.6 1.0 2.4 2.2 0.7 1.9 1.2 0.7
Pwr Loss (S-unit) 0.4 0.2 0.4 0.4 0.1 0.3 0.2 0.1
Mismatch Loss(dB) | 2.0 0.5 2.0 1.3 0.3 1.6 1.0 0.6
——————————————————————————————————— canugate Match --—--—-m e
Fwd Pwr@Input(FwD) 220.1 141.0 262.4 247.1 131.4 295.6 256.1 252.6
Pwr @ Load (ant) 192.6 125.3 237.1 222.8 120.1 274.6 241.2 242.9
Pwr Refltd@Load 137.3 46.1 179.7 163.1 34.3 210.5 165.7 158.7
Pwr Return@Input(REF)| 120.1 41.0 162.4 147.1 31.4 195.6 156.1 152.6
Net Pwr Out@Input 100 100 100 100 100 100 100 100
Pwr Xfr to Load(ant) 553 79.3 57.4 59.6 B5.8 64.0 75.5 84,2
Transfer Ratio (%) 553 79.3 57.4 59.6 85.8 64.0 75.5 84.2
Imﬁrovement (watts) 30.2 23.0 35.5 35.5 20.5 42 .4 46.0 50.9

ack SWR ==>>(:=) <1l:1> =<=l:1> <1:1= {1 1> <l1:1> <1:1> <1:1> <1:1=






Tatal Field

Azimuth Plot
Elesvation &ngle
Outer Ring

Slice Max Gain
FrontBack
Beamwicth
Sidelobe Gain
Frorti=idelobe

35.0 deg.
3.39 dBi

EZMEC Pros2

3.8 MHz

Cursor Az 2700 deg.
ain 3.39 dBi
0.0 dBmax

3.39dBi i@ Az Angle = 270.0 deg.

0.33 dB

137 5 deg,; -3dB @ 201.2, 3357 deg.
3.04 dBi i@ Az Angle = 90.0 deg.

0.33 dB

80-Meter Loop Feed Center of one side
Impedance = 147.6 - J 63.13 ohms

Tatal Field

Elevation Plat
Azimuth Angle
Outer Ring

Slice Max Gain
Beamwicth
Sidelobe Gain
Frorti=idelobe

2720 deqy.
5.52 dBi

EZMEC Pros2

38 MHz
Cursor Eley  85.0 deqg.
ain 5.52 dBi
0.0 dBmax

6.52 dBi i@ Elevy Angle = 535.0 deg.
1031 deg,; -3dB @ 37 .5, 1406 deg.

= -100 cBi
=100 dB

Total Field
Azimuth Plot
Eleseation &ngle 35.0 deq.
Outer Ring 3.52dBi

Slice Max Gain - 3.52 dBi @ Az Angle = 225.0 deg.
FrontBack 0.43dB

Beamwicth 126.5 deg.; -3dB i@ 161.7, 265.2 deq.
Sidelobe Gain 3.09 dBi @ Az Angle = 450 deqg.
Front/Sidelobe 045 dB

Cursor Az
Gain

EZMEC Pros2

3.8 MHz

2250 deg.
352 dBi
0.0 dBmax

80-Meter Loop Feed on One Corner
Impedance = 149.9 - J 66.19 ohms

EZMEC Prog2

Total Field
Elesation Plat
Azimuth Angle  25.0 deq.
Outer Ring 6.73 dBi

Slice Max Gain 6.73 dBi @ Elev Angle = 92.0 deg.
Bearmwidth 101 .2 deg., -3dB @ 40.7, 141 .9 deg.
Sidelobe Gain - = -100 dBi

FromtfSidelobe =100 dB

Loop SkyWire Showing Different Feed Points

Cursar Eley
Gain

38 MHz

92.0 deg.
6.73 dbi
0.0 dBmax



Tatal Field EZMEC Pro/2 Total Field EZMEC Prof2
142 MHz 14.2 MHz
Azimuth Plot Cursor Az 45.0 deg. Aximuth Plot Cursor Ax 40.0 deg.
Elervation Angle  16.0 deg. Gain 10.59 dBi Elevation Angle 16.0 deg. Gain .69 dBi
Outer Ring 10.59 dBi 0.0 dBmax Quter Ring .69 dBi 0.0 dBmax
Slice Max Gain 1059 dBi @ &z Angle = 45.0 deg. Slice Max Gain  5.69 dBi @ Az Angle = 40.0 deg.
FrontBack 265dB Front/Back 1.7 cB
Bearmwvicth 336 deg,; -3dB @ 282, 61.8 deg. Bearmvictth 303 deqg. -3db @ 24.5, 54 .8 deg.
Sidelobe Gain 995 dBi @ Az Angle = 135.0 deg. Sidelobe Gain 5.69 dBi @ Az Angle = 140.0 deg.
FromtiSidelobe  0.64 dB FrontiSidelobe 0.0 dB

80-Meter Loop Corner Feed on 14.2 MHz 80-Meter Loop Center of Leg on 14.2 MHz
Impedance = 513.1 - J 938.9 ohms Impedance = 454.8 - J 994.8 ohms

Total Field EFMEC Prof2 Total Field EZMEC Prof2

14.2 MHz ' 14.2 MHz
Elewstion Plot Cursor Eley  16.0 deg. Elervation Plot Cursor Elev  16.0 deg.
Azimuth Angle 4510 dey. Gain 10.59 oBi Azimuth Angle 40,0 deg. Gain 859 dbi
Cuter Ring 10.59 dBi 00 dBmax Quter Ring .59 olbi 0.0 dBmax
Slice Max Gain - 10.59 ¢bi @ Elev Angle = 16.0 deg. Slice Max Gain 865 dBi @ Elev Angle = 16.0 deg.
Beamwidth 17.2 deq; -3dB @ 8.1, 25.3 deg. Bearmwicth 169 deg, -3dB & 7.9, 24.8 deq.
Sidelobe Gain 795 oBi (@ Elev Angle = 1630 deg. Sidelobe Gain - 699 dBi @ Elev Angle = 164.0 deg.

Fromt/Sidelobe  2.64 oB Front/Sideloke 1.7 dB



Tatal Field EZNEC Praf2 Tatal Field EZNEC Praf2

21 3 WHz i 21 3 WHz

Elerwation Plot Curzor Elew 11 .0 deg. Elervation Plot Curzor Elew 11 .0 deg.
Azimuth Angle 590 deg. Gain 1053 dBi Azimuth Angle 450 deg. Gain 14.2 dBi
Outer Ring 10.58 dBi 0.0 dBmax Outer Ring 142 dBi 0.0 dBmax
Slice Max Gain - 10.55 dBi @ Elev Angle = 11.0 degy. Slice Max Gain 14.2 dBi @ Eley Andgle = 11.0 deg.

Beammwvidth 113 deg,; -3dB @ 5.4, 16.7 deg. Beamwvicth 11.0 deg.; -3dB @ 5.3, 16.3 deg.

Sidelobe Gain 10011 dBi @ Eley Angle = 34.0 deg. Sidelobe Gain 12.07 dBi @ Elev Angle =169.0 deg.

FromtiSidelobe  0.47 dB FromtiSidelobe 213 dB

80-Meter Loop Center of Leg on 21.3 MHz 80-Meter Loop Corner Feed on 21.3 MHz
Impedance = 1277 - J 880.1 ohms Impedance = 1263 - J 1245 ohms

Total Field ELMEC Proi2 Total Field ELMEC Prof2
21 .3 MHz 213 MHz
Azimuth Plot Cursor &z 58.0 deg. Azimuth Plot Cursar Az 450 deg.
Elervation &ngle 11 .10 dexg. Gain 10.63 dBi E|E\"atl':'!'l Angle 11.0 dE'_Z_I- ZaEin 14.2 dBi
Cuter Ring 1063 dBi 0.0 clBrmax Outer Ring 14.2 dBi 0.0 clBmax
Slice Max Gain 1063 dBi @ Az Angle = 55.0 deg. Slice Max Gain - 14.2 dBi @ &z Angle = 45.0 deg.
Front/Back LR =N ] FFDI‘IUE'?CK 213dB
Bearmywvicth 19.9 deq; -30B @ 47 .8, 677 deg. Bearmwicth 22.8 deq,; -3dB @ 33.6, 564 degy.
Sidelobe Sain 1063 dBi @ A7 Angle = 122 .0 deg. Sidelobe Gain 12.07 dBi i@ Az Angle = 225.0 deg.
Front/Sidelobe 0.0 dB FromtsSidelabe 213 dB

Loop SkyWire Feed on 21.3 MHz






