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Broadband Butterfly Terminated Dipole Antenna – Attic Version 

Darrell Franchuk – KG4CCB 

 

The community where we are building our new house, our third last house, has 

an Architectural Control Committee (ACC) and a subsequent building guidelines “Blue 

Book” which contains a section on outdoor antennas.  The restrictions are reasonable, 

except for anyone with a strong desire for a tower and beam.  My plan is to install a 

multiband vertical at grade in the rear yard area and string my DX-CC dipole between 

two trees.  I will also install my 2m/440cm vertical at the rear of the house.  But as a 

backup, and in part just for the fun of it, I will also be putting one or more antennas in 

the attic.  My first antenna will be a Broadband Butterfly Terminated Dipole (BBTD) 

which is arranged in a loop configuration. 

   

Phase 1 – Design and Preparation 

I stumbled upon the design while searching for a horizontal attic loop.  The BBTD 

was invented by Bonnie Crystal (KQ6WA).  The relevant version I found is illustrated 

below.    
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The article indicates the antenna is optimized for 7 MHz to 30 MHz and does not 

call for a predetermined length of wire, but rather indicates the more the better.  In my 

case the antenna will consist of two legs which are around 70-ft in length.  The two 

wires will terminate at a 1k ohm 100-watt resistor at one end and a 16:1 balun at the 

other.  The balun is made from four #31 ferrite beads and a 28-in piece of wire.  The 

16:1 KISS Balun design is by Mel K6KBE.  I chose to put my balun in a plastic box 

which will be affixed to an attic girder.  The 1k ohm wire wound resistor is mounted to a 

1-1/2 x 10-in piece of wood which will be affixed to an attic girder on the opposite side 

from the balun.  At 14-MHz and above the resistor termination point makes the antenna 

somewhat directional, so in this 

case it will point northwest.  Fence 

post stand-off insulators will 

support the antenna wire legs 

looped around the attic at the 

corners.  When the house framing 

is complete, and well before 

sheetrock is hung, the antenna 

wire, termination resistor, and 

balun will be installed in the attic.  

Then my 200-mw WSPR unit will 

be used to initially determine 

antenna performance. 

 

Phase 2 – Installation and Testing 

The design was applied to the 

house floor plan and adjusted to attic 

configuration.  The two long legs were 

estimated to be 35-ft each yielding a 

total perimeter of 140-ft.  To begin the 

installation process, standoff insulators 

were screwed into roof support beams 

at the six corners.  Because the hip 

roof framing is stick built, rather than 

prefab trusses, the attic space is very 

open and the peak over the central 

portion of the house is about 12-ft 

above the ceiling rafters.  The two legs 
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of the BBTD need to be similar in length, so measurements were taken between the 

corner standoff insulators to determine the total length and then the length of each leg.  

As the design article indicates the antenna is somewhat directional, I chose to have the 

antenna oriented to the west-northwest, therefore the resistor needed to be somewhere 

on the west side.  This works well as the balun / feed point is then at the east side of the 

house where the ham shack will be in the basement below.  The specific location was 

determined by playing with dimensions to select a spot where the legs were of equal 

length.  The balun was then installed at the feed (FP) point location and the resistor (R) 

was installed at the loop termination location.  The antenna wire was then run from the 

FP to the R for each leg and connected to the respective devices. The wire legs were 

then supported with ½-inch nylon cable clamps affixed to the roof rafters at 

approximately 10-ft spacing.  The wires are routed 5-ft above the ceiling rafters. 
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Following antenna installation, a 20-ft section of RG-8x coax was routed from the 

balun and connected to an MFJ Antenna Analyzer.  Without a tuner, it was observed 

that the SWR was very flat.  For example, the SWR was 1.5:1 or less from 3.9-MHz to 

10.0-MHz (the first range on the Analyzer).   

Range 3.9-MHz to 10.0-MHz 1.5:1 SWR Impedance varies 

40 meters 7.0-MHz to 7.5-MHz 1.5:1 to 1.4:1 90-ohms 

Spot check 5.37-MHz 1.0:1 53-ohms 

9.37-MHz 1.3:1 54-ohms 

20 meters 14.230-MHz to 14.350 MHz 1.5:1 to 1.4:1 38-ohms 

Range 10.0-MHz to 16.3-MHz 1.5:1 Impedance varies 

Spot check 10.0-MHz 1.1:1 53-ohms 

Range 28-MHz and above Greater than 2.0:1  

 

An MFJ tuner enabled the antenna to be readily tuned to desired frequencies, for 

example: 

7.4 MHz / 1.2 SWR / R-50 21.2 MHz / 1.4 SWR / R-70 28.9 MHz / 1.1 SWR / R-56 

 

Having determined that the antenna was suitable for transmitting, the WSPR unit 

was set to operate on 40-meters.  The session ran from 1308 hours (EST) to 1622 

hours and generated 250 spots (77/hour).  Most stations receiving the WSPR 

transmissions were located north of TN and ranging from MO in the west to NY in the 

east.  It is not apparent why the geographical distribution of receiving stations was 

predominantly to the north.   

The following day the WSPR unit was set to operate on 20-meters.  The session 

ran from 0844 hours to 1102 hours and generated 878 spots (390/hour).  Receiving 

stations were located throughout the U.S. including Hawaii plus Canada and Panama. 

   

Following the WSPR sessions, the FT-818 was set up and two contacts were 

made with POTA Activators; one in North Carolina and one in Illinois.  Both contacts 
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were made on 20-meters.  The band was quite active and there were numerous POTA 

Activators and Hunters who piled on to each CQ call.  My 6 watts had a difficult time 

breaking through the pile-up.  In addition, construction activities in the house were quite 

noisy and severely hindered additional activity. 

   

 

Summary 

This was an interesting and enjoyable project, though a day of accessing and 

climbing around in the attic was rather tiring.  The limited amount of time with both 

WSPR and the FT-818 provides only a limited picture of the antenna performance, but 

certainly indicates it is promising.  I look forward to additional testing both during the 

remainder of the construction period when we make visits and when the house is 

complete and we are moved in.  Based on this initial activity the BBTD in this, or similar, 

configuration is rather suitable to HOA locations.  Though difficult to retrofit into an attic 

in a completed house, it could be installed around the perimeter as illustrated by the first 

drawing above and would most likely not be visible. 

Additional information is available at http://hflink.com/antenna/ 

 

 

http://hflink.com/antenna/

