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80M 4-Square An antenna project to obtain a bigger signal on the 80 Meter (3.5 to 3.8 MHz) amateur radio band Bruce Whitney W8RA



80M 4-Square The Goal: – Convert a vacant back field into 4.2 dB of power (directional) gain – Switchable to 4 compass directions – Low ‘take off’ angle for DX (long distances) – Good performance on CW (3.51 MHz) and in the SSB DX window (3.79 to 3.80 MHz)



80M 4-Square RADIATION PATTERNS The goal of 4.2 dB gain is obtained by ‘squeezing’ the transmit energy from 360 degrees into these smaller patterns Alternate ‘feeding’ methods: Left: Quadrature Feed (hybrid), 0o-back, 90ocorners, 180o -front, equal amplitude currents



Right: Discrete component phasing method, 1.0 amp at 0o-back, .9 amp at -111ocorners, .872 amp at-218o front



Top graphs– Azimuth pattern, Bottom graphs- Vertical pattern



80M 4-Square The Plan: – Prep the Land • 240 ft X 240 ft (1.3 Acres) – Clear and Grade Flat



– Obtain the Materials • • • • • • •



260 feet of aluminum tubing or pipe 170 feet of treated 6x6 timber for supports Misc. stainless rod, nuts and galv. hardware 10,000 ft of copper radial wires – ‘counterpoise’ 850 ft #6 stranded copper ‘bus’ to connect radials together 3000+ ft of high strength Dacron guy rope Phasing network and 500 ft of coaxial feed lines



80M 4-Square The Plan (continued): – Build the Antenna • • • • • • •



Construct the base supports Auger 13 holes- 4 for verticals and 9 for guy anchors Plant the 6x6 supports- pressure treated timbers in concrete Bury conduit for all feed lines (300’ feed, 200’ phasing) Lay out and ‘staple’ all the radials to the ground Hydro-seed the field Erect one vertical – Falling Derrick Method



– Erect and Test • • • •



Find resonance for the first vertical and adjust length Construct the other 3 verticals - identical Erect all verticals and install phasing / feed lines Test the array for SWR bandwidth and pattern



80M 4-Square



The min required “Green Field” 200 ft X 200 ft About 1 Acre



80M 4-Square The ‘Prepped’ Field and aluminum pipes for the antenna (verticals) Pipes are 5” schedule 40 AL, ¼” wall, 5 ½” OD, 5 lbs per ft



80M 4-Square Antenna Layout (plan view) • • •



4 - 65 foot tall vertical elements, 5 ½ inch diameter Spaced 65 feet apart in a square 48 radial wires 65 feet long for each vertical - 2 miles (10,000+ ft) of radial wires laid on the ground in pattern (below)



The four vertical antennas are arranged in a square 65 feet on a side (1/4 wavelength). The 4-square array is directional across its diagonals. The 4-square system phasing unit is located in the center of the square with 75 ohm coaxial cables feeding each vertical.



80M 4-Square Vertical Element Support 5 ½” AL pipe



Side view



6 ½” nylon bushings 4x4 treated timbers 6x6 treated timbers 66” Hinge Pin



5/8” threaded rod inside ¾” PVC conduit nylon washers ground line



54”



concrete



The 5 ½ inch OD aluminum pipe is supported between two – 6”x6” by 10 ft pressure treated SPF timbers, in concrete - 54” deep in the earth. The pipe is insulated from the wood by two machined nylon bushings 6 ½” square. The top bushing is held by 4”x4” horizontal braces on both sides, double bolted through the 6”x6”’s with ½” threaded rod and nuts. The bottom bushing is pinned through the 6”x6”’s and pipe with 5/8” threaded rod – inside a piece of ¾” PVC electrical conduit with nylon washers on the ends – thus providing double insulation from the wood. A single 3/8” diameter hole is drilled through the pipe at the bottom for attaching the feed wire



80M 4-Square Vertical Element Support 5 ½” AL pipe 6 ½” nylon bushings 4x4 treated timbers 6x6 treated timbers ‘hinge pin’ 5/8” threaded rod inside ¾” PVC conduit nylon washers feed coax & wire radial plate concrete



The 5 ½ inch OD aluminum pipe is supported between two – 6”x6” by 10 ft pressure treated SPF timbers, in concrete - 54” deep in the earth. The pipe is insulated from the wood by two machined nylon bushings 6 ½” square. The top bushing is held by 4”x4” horizontal braces on both sides, double bolted through the 6”x6”’s with ½” threaded rod and nuts. The bottom bushing is pinned through the 6”x6”’s and pipe with 5/8” threaded rod – inside a piece of ¾” PVC electrical conduit with nylon washers on the ends – thus providing double insulation from the wood. A single 3/8” diameter hole is drilled through the pipe at the bottom for attaching the feed wire



80M 4-Square Guying System 5/16” diam. 1790 lb breaking strength Dacron ropes at 3 levels in 4 directions (828 ft) on each of the 4 verticals (3312 ft total) All guy points secured with 5/8” utility grade galvanized eye bolts and eye nuts Erection Method Falling Derrick (25’) pulled by 1/2” nylon rope and pulleys to raise 65 foot vertical



80M 4-Square All verticals guyed to 9 guy timbers 48 guy lines, 3312 ft of Dacron guy rope Wind survival greater than 90 MPH (estimated) with ice



80M 4-Square The Supports and Conduits



80M 4-Square Work in Progress



80M 4-Square Work in Progress



80M 4-Square Work in Progress



80M 4-Square Center guy support, feed lines and DXE phasing network



Erecting anchor – eyebolt in concrete



80M 4-Square Impedance Plot – Single Vertical



80M 4-Square SWR & DUMP LOAD PERFORMANCE
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Note: zero power dumped in ‘Omni’



DUMP PWR



NOTE: 4–square spacing, phasing line length and single vertical resonance all set for 3.650 KHz



80M 4-Square TO BE CONTINUED 1. Measure Front to Back ratio at frequencies throughout the band to determine performance bandwidth 2. Cut different length phasing lines for CW, center band and SSB DX window – check SWR and F/B performance bandwidth
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On-Ground Low-Noise Receiving Antennas - TM1O 

braid to center conductor). The near end .... llo.ra. IO MATCHING XFMR. AND PREAIVP. TO PREAMP. OR RX. Lar A ... backup, a tune-up command, RS-232-C.
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4SQ's with 90 degrees couplers - TM1O 

Jul 20, 2008 - The brown plot shows the isolation to the dummy port. In the ..... When smaller spacings are used transformer lines with a velocity factor of 0.66 ...
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4-Square Antenna in theory and practice - TM1O 

Array elements can be dipoles, Yagis, ground planes, just any antenna you can think .... 80m system and four meters in a 160m system. If two or more ... http://oe9.oevsv.at/export/oevsv/download/QSPArchiv/2009/QSP200910.pdf. In a series of ...
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