
2)  2- and 3-Element 80 m Phased Verticals

K5QY’S ANTENNA PROJECTS
-OVER 30 YEARS-

3)  2-Element 160 m Phased Verticals

4)  160 m Receive Antennas

5)  2-Element Phased 80 – 10 m Inverted Vees

6)  Various Antennas and Other Projects

1)   Vertical Matching and Testing

7)  Various Magazine Articles



EARLY ANTENNAS and PROJECTS

First Full-Size 80 m 
Vertical

Tek-190B SWR Meter 
My Construction Article

Published in
CQ Magazine (1977)



EZNEC
4NEC2

PRESENT DAY ANTENNA TEST EQUIPMENT

L-NETWORK TEST SET



50-FT VERTICAL ON TEST BASE

43-FT VERTICAL WITH
160 M LOADING COIL

+2.1 dB



4NEC2



160/80/75/40 m REMOTE MATCHING NETWORKS



80 METER 2- & 3-ELEMENT PHASED 
VERTICALS (HyGain 18HT)



GAIN and FRONT-T0-BACK (W7EL’s  Notes On Arrays)
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K5QY MATCHING METHOD
TRANSFORMER POWER DIVIDER

L1 =L2
L1

L2

ESI Omega-T 2000C BEAM Steering-Combiner
Construction Details in ARRL Antenna Compendium Vol 2

Steerable Arrays For The Lowbands  -W5AH

C1

Broadband
160 m thru 10 m

Worse case R1 dissipates approx .5 dB 
power  (Approx 10%)



Beam Steering-Combiner With Coax Delay 
Lines



2-ELE VERTICAL ANTENNA SYSTEM
(COMPARED TO SINGLE ELEMENT)

ENDFIRE WEST
+2.9 dB
F/B 20 dB

ENDFIRE EAST
+2.9 dB
F/B 20 dB

BROADSIDE
+2.9 dB

90 deg, -2.7 dB

N

S

Endfire pattern feedpoint Z of approx
22 -j20 and 40 +j35 Ohms

XMTR

¼ WAVE SPACING

90 deg
0

90 deg

Phase Delay

PERFECT

REAL WORLD

REAL WORLD



3-ele 80 m Phased Verticals



FEEDING 3-ELE HYTOWER SYSTEM

180 deg TIME
DELAY COAX

90 deg TIME DELAY COAX

0 deg
P = 1

-90 deg
P = 2

-180 deg
P = 1

XMTR

LI L2 L3

L5

L4

L1 = L2 = L3

TRANSFORMER POWER DIVIDERS



3-ELE VERTICAL ANTENNA SYSTEM
(COMPARED TO SINGLE ELEMENT)

BROADSIDE

N

S

XMTR

ENDFIRE WEST
+4.6 dB
F/B 12 dB

ENDFIRE EAST
+4.6 dB
F/B 12 dB

OPEN RELAY

4.1 dB
F/S  -18 dB

CLOSED RELAY

2.4 dB
F/S  -5.7 dB



160 m PHASED HYTOWERS

160 m

80/75/40 m
160 m



Base loaded
Hytower

Base Loading
Vs

Center Loading

Center loaded
Hytower  

18T HYTOWERS ON 160 METERS

+5 dB Improvement

Worked
WAS  SSB
With 100 W
Using this
Hytower



160 Meter Centerloaded HyTower Verticals

SWR CURVE

1.90 MHz1.85 MHz

1.5

2
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EZNEC MODELS

Cable Loss per 100 ft  = .84 dB @ 1.84 MHz
Cable Length = 320 Ft.

Calculated Loss = 2.7 dB
Power into Cable = 1200 Watts

Power out of Cable = 646.2 Watts
Gain of Antenna = .95 dBd

ERP of Phased Verticals = 802.4 Watts

Cable Loss per 100 ft = .84 dB @ 1.84 MHz
Cable Length = 140 Ft.

Calculated Loss = 1.2 dB
Power into Cable = 1200 Watts

Power out of Cable = 915.3 Watts
Gain of Antenna = -.48 dBd

ERP of Full-Size Vertical = 819.6 Watts

dBd = dBi – 2.15

Full-Size
160 m Vert

2-ele Phased
160 m Verts

Full-Size Vert
Vs

2 Ph Hytowers



160 Meter Front-To-Back Tests

West

West

East

NV
OH
GA
UT
CA
HI
CO



720 ft BEVERAGE (NORTH EAST)300 ft BEVERAGE (SOUTH EAST)

160 m RECEIVING ANTENNAS  

BEVERAGE ANTENNA

XFMR

1:9

RCVR

TERM
RES



K9AY RECEIVING LOOP ARRAY

Encouraged By Steve Bartz -AD5UQ

25 FT

5 FT

SIGNAL

15.8 FT

15 FT

TO RCVR

1:9 IMP XFMR

TERMINATION

TWO
85 FT LOOPS

SW

NE
SE

NW

Matching



K9AY RECEIVING LOOP



4NEC2 MODELING OF K9AY LOOP
Modeled by Tom McDermott  -N5EG

500-OHM TERMINATION 390 OHM + 1000 pF TERMINATION



ROTATABLE HEXAGON FLAG 
RECEIVING LOOP

850-OHM

TERMINATION
13:1 BINOCULAR

FERRITE TRANSFORMER

COAX

15 FT

24 FT

66 ft Loop



ROTATABLE W7IUV FLAG 
RECEIVING LOOP

14 ft X 28 ft

84 ft Loop



5 ft X 5 ft Mini Receiving Loop

Comparison Mini Receiving Loop
vs 

Hex Flag and K9AY Loop

W2PM MINI DIAMOND LOOP



PHASED
INVERTED

VEES
Homebrew L-C Trap



Two W8NX 80 -10 Meter Inverted Vees
Spaced 32 ft and 38 ft High



80 M PATTERN

40 M PATTERN

20 M PATTERN



My 40/20/15/10 m 4-Band 29 ft Homebrew Vertical
Parallel Elements40 m 

Element

20 m Trap

10 m Element15 m 
Element

12 Radials
Separated for minimum

coupling and interaction

7.15 MHz 14.1 MHz 21.1 MHz 28.2 MHz

OTHER ANTENNAS and PROJECTS



K5QY Computer Modeled 40-10 m
OCF Inverted Vee

27’

41’

33’

7.15 MHz

14.1 MHz 21.1 MHz 28.2 MHz



$10 HOME DEPOT 80/40 m TRAP

OTHER ANTENNAS and PROJECTS



Fox Hunting 2-meter 
Quad
with

2 MHz Offset Attenuator
432 MHz 3-ele Yagi, and

Field Strength Meter

OTHER ANTENNAS and PROJECTS

Vertical Polarized Quad Vs

VP Dipole at 7 ft Height



CQ MAGAZINE –APRIL 1977



HAM RADIO –APRIL 1983



HAM RADIO –APRIL 1983



CQ MAGAZINE –MAY 1984



THE END

K5QY’s Antennas

http://mysite.verizon.net/k5qy/


