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Spec Review utilizes publicly available manufacturer’s specifications (“spec”) on the product, 

usually referred to as the “User Manual” or “User Guide.” This can include photos and drawings 

of the product, a product description of the complete product, its components and connection 

materials. Many User Manuals also include tuning instructions accompanied with VSWR data, 

such as charts; however, it is important to know if the VSWR data is from a computer model, or 

actual testing utilizing reliable measurement devices. Tuning instructions sometimes can 

indicate if the product is simple or difficult to tune, the sensitivity to tuning settings to nearby 

objects and height above ground. User Manuals might also include instructions on how to 

match the particular product (antenna) to a recommended feed line, such as 50-ohm coax, plus 

placement of the feed line and additional suggestions for entry into a radio room (i.e. house). 

A Spec Review includes comments on: 

__The materials specified that are used to build the components; 

__The ergonomics of the product (“user friendly”) 

__Installation suggestions for the product(s) 

__Assembly/building instructions 

__Specifications on efficiency, gain, pattern, power rating, environmental survival 

__VSWR charts, tuning directions 

__Warranty 

 

Field Review is a hands-on assembly and testing of the physical antenna/product, with 

measurements using appropriate devices (i.e. VSWR meter, VNA) and power handling 

 

Flight Review includes the above Field Review and adds actual field signal measurements using 

static signal sources and/or drones through the antenna pattern(s) 
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AMATEUR RADIO ANTENNA PRODUCT 

SPEC REVIEW 

using screenshots from the product User Guide 

Big Kansas Coil 
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First Look 

__The BKC has a lot of tuning capability with the large coil. The coil is large, 

which usually means it is low loss (“high Q”). The tuning of the coil also 

seems to be friendly and simple, with markings for fast resetting. 

__VSWR charts are shown for each band, along with length settings for 

the vertical antenna. 

__The components all screw together, making this straight-forward to assemble and use. 

__There is a coax connector on the BKC, which makes connection to the rig simple. 

__The supplied three (3) 33’ ground radials give the impression that the company has thought 

ahead to provide a radial system for the antenna. 

__Optional products continue the impression that the company has designed a complete 

product. 

Looking Deeper 

__The VSWR charts show a very flat, wide, low reading for 40 meters and 

up. The antenna is not tall enough to be this good on the lower bands, 

which means this is most likely a problem. 

__The VSWR charts for 80-75-60 meters look more like practical, except 

that the vertical antenna is only 97” tall and it is much too short for a reasonable performer on 

these bands. A full size, ¼ wavelength vertical for 80 is 65-70’ tall and this one is only 8’.  

__There is no device to adjust the VSWR match and it will be less than 50-ohms on most all of the 

bands. The only bands it might be close to 50-ohms are 6-10-12 meters, but the tuning 

instructions have the vertical portion set much shorter than a full-size ¼ wavelength. 

__How can the VSWR curves be so flat? Most likely due to lots of loss. There are two clues in the 

coil description: one is that it is 3-D printed using carbon-infused nylon filament; and second is 

that the coil is wound using stainless steel wire. Both are sources of loss. 

__The above information on VSWR indicates that this product will be a poor performer, especially 

on the lower bands. The components might be used to make a better antenna. 
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Detailed Spec Review of the User Guide 

Big Kansas Coil, LLC offers several, related products. They are all focused on the core component, 

their “Big Kansas Coil: 

This product is a base-loading device for vertical antennas. Its 

purpose is to make a vertical of some physical and electrical 

length look longer/taller electrically by adding inductance at 

the base of the antenna. It requires the vertical to be attached 

at the top of the coil. Attachment to the vertical antenna is 

provided via a female coaxial connector (SO-239) at the base 

of the coil. This SO-239 connector also connects to a screw 

terminal on the bottom/side of the coil for attachment to a 

current return (often called a “ground”, or “radials”) for the 

vertical.  

The coil/vertical antenna 

combination must be 

supported above ground and the company has additional 

products for this purpose. One is a tripod adapter: 

The company also has a set of 

three (3) wires that are each 33’ 

long that they refer to as 

“radials” and the User Guide instructs the customer to lay these 

wires on the ground. The company also offers a metallic, 

conductive “Faraday” mat for another method of providing a 

current return. Either of these optional products would be 

connected to the 

screw terminal on 

the bottom/side of 

the coil to complete 

their vertical antenna system.  

There is a system package available that includes 

the coil, a multi-section vertical antenna, tripod 

adapter, short tripod (three short, steel tubing 

legs) and the three (3) ground wires.  
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This Spec Review utilizes the information found in the Users Guide and focuses on the core 

product of the company’s antenna system: the coil. Some comments are also offered for 

additional products. 
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Introduction on page 2 of the User Guide (complete Big Kansas Coil User Guide is included at the 

end of this review): 

These are fairly typical cautions to the customer, along with a “Thank you” to the customer. It also 

references their warranty, which is found on the last page (page 10) of the User Guide and consists 

of one (1) line. There is no stated beginning of the warranty period, nor is there a procedure 

provided, so perhaps the customer would contact the manufacturer via the email link on the last 

line of the Introduction. 

 

 

The next portion of the User Guide is the set-up section: 
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Referring to “the antenna”, it is presumed that the coil (the “BKC”) is now a component of the 

antenna system. This would include an appropriate base of some kind, such as the optional tripod. 

They also mention using a spike in the ground. Whichever attachment is used for the base, it 

requires a threaded shaft that screws into the base of the BKC. A caution should be noted that if 

the user is operating in a park, they need to be sure that pounding a spike into the ground is 

allowed.  

 

The supplied radials are tinned copper wire, which is an excellent conductor. The ring terminals 

on one end makes it simple to attach to the screw terminal on the bottom/side of the BKC. Laying 

these on the ground is certainly not an optimal current return system; however, these will provide 

a usable system to operate on the stated bands.  

There are several accurate writings concerning the effects of placing radials on the ground. 

Perhaps the most well-known empirical work is by Rudi Severns, N6LF. His writings are readily 

available on the Internet, with several on the A.R.R.L. QEX source. Our empirical testing over 

several years tracks Mr. Severns’ data. Generally, radials that are laid on the ground are 20-30% 

too long at a specific design frequency. For example, a ¼ λ (¼ wavelength) radial wire cut for the 

amateur 20-meter band will be 234/14.1MHz = 16.5’ long. If you lay these radials on the ground, 

attach them to a properly constructed ¼ λ vertical and then run your trusty analyzer on it, it will 

show the lowest VSWR at around 12MHz, maybe lower. This is because the antenna system 

(vertical + radials) is electrically lower in frequency than intended. The feed point is not at the 

center of the antenna system and the highest current point is in the ground. We then want to 
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raise the resonant frequency (the dip) of the antenna, so we shorten the vertical portion. This 

achieves our goal, but shifts the feed point further off-center, increasing current imbalance and 

moves the highest current point further down the radials and into the ground. Overall, we now 

have a vertical antenna system with high loss. This loss can be even higher by not using a current 

balun between the coax feed line and the antenna feed point. Without the balun, the shield of 

the coax becomes part of the antenna system, which makes the actual length of the antenna 

unknown and brings the antenna (energy) into the radio room and house. To minimize the 

antenna system loss and, therefore, maximize the efficiency, there are several methods. One is to 

shorten the radials and increase their number (to at least 16), as indicated by N6LF’s work. This is 

relating to a single band antenna, but can be effective to some extent for multiple bands using 

shorter lengths and higher radial count. Another method is elevating the radials above ground. 

Two, tuned, elevated radials for a particular band (ref: “Gull Wing radials”) is an excellent choice. 

A third is to have a pair of elevated, short radials that are then tuned to the band in use. These 

methods refer to the current return for the vertical portion of the system. Measured 

improvement changing to a single pair of tuned, elevated radials from a minimal ¼ λ ground radial 

set-up (i.e. 2 or 4 wires) shows a gain of +6-7dB. The key is to not have ground contact with the 

current return system. The use of the so-called “Magic Carpet” Faraday mat, is not a good 

solution, as what it does is offer an untuned ground contact, although it is convenient. 
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This section of the User Guide will be the most used part of the guide, as it instructs the user 

how to tune the antenna system using the BKC. The first sentence specifies the basic physical 

form of the antenna: 

 

 

The statement says that a whip length of 102” is required to cover 15-80 meters. The upper bands, 

12-10-6 meters implies shorter lengths, as the reference is to a “collapsible or telescoping” whip. 

This is confirmed by the next section: 

Following the above are several VSWR charts. Each one offers information as to the probable 

efficiency of the antenna system. The comments are made presuming the three (3) 33’ radials are 

on the ground, or that their optional Faraday mat is being used for the ground system (the current 

return). 
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The upper plot is for the 6-meter band. It highlights 

51.060 MHz as having the lowest VSWR of 1.6:1, as 

indicated by the arrow pointing to the vertical line on 

the display. A ¼ λ vertical for this band would be approximately 56” tall. At the top of the chart, it 

reads a 97” whip and then at the bottom of the chart indicates 4 sections folded. The 97” whip 

has 6 sections, so each calculates to a little over 16”. If four (4) are folded, that leave two (2) for a 

height of 2 x 16” = 32”, a little under 3’. This is obviously quite short, so the actual height is 

unknown without physically measuring the whip. Since this is a Spec Review and not a full, 
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physical review, the actual whip length is unknown. It does, however, use a short portion of the 

BKC for loading at the base, as well as all three (3) of the 33’ radials, so we know that this will pull 

the frequency of the vertical down: the BKC adds inductance and the radials are way too long for 

this band. It might be that to get any usable VSWR on 6-meters (with the long radials), the whip 

needs to be this short. With this configuration, a VSWR of 1.6:1 probably means the feed point is 

above 50-ohms, rather than below, so it would be 50 x 1.6 = 80 ohms. (An 80-ohm feed point with 

no reactance calculates a VSWR as 80/50 = 1.6 .) 

The 10-meter VSWR plot is the lower one on the chart. It 

highlights 28.924 as the lowest VSWR in the band at 1.54:1, as 

shown by the added arrow pointing to the vertical line on the 

display. A ¼ λ vertical for this band would be approximately 98” tall. At the top of the chart, it 

reads a 97” whip and then at the bottom of the chart indicates 2 sections folded. With two (2) 

sections folded, this whip length is 4 x 16 = 64”. Again, this is quite short, but it is using a small 

portion of the BKC for loading at the base. The full-length whip (97”) would be close to the right 

length. This set-up is also using the three (3) 33’ radials on the ground, so we know they are 

pulling the frequency low. Like the 6-meter, the 1.54:1 VSWR probably means the feed point is 

above 50 ohms, close to 80 ohms. If these verticals were intentionally long and either fed off-

center, or end-fed, the impedance could well be high, but they are set up as ¼ λ verticals. 

Both the 6 and 10-meter installations are likely to have substantial loss. This is due to using the 

three (3) ground radials that are much too long for the frequency bands in use. This is causing the 

vertical whip to be shortened and the maximum current is in the ground. A full-size ¼ λ vertical 

with a proper current return (i.e. 2, tuned and elevated radials) will have a feed point of about 33 

ohms. Both the 6 and 10-meter look like they are 80 ohms, so when we start with 33 ohms, we 

need to find 47 more ohms to arrive at 80. This would be in the form of loss. A simple calculation 

for efficiency is 33/80 = .41%, which means the antenna is losing about -4dB. Where does this 

loss come from; or, in better grammar, which components contribute to the loss? The answer is: 

the whip material, the radials on the ground and the core component in this antenna system, the 

BKC. 

The next two (2) charts are for 12 and 15-meters. Both charts show that two (2) sections of the 

97” whip are folded. Remembering that each section is a bit over 16”, four (4) sections are now 

in use for a total of 4 x 16” = 64”. The height for a full size ¼ λ vertical on the 12-meter band 

calculates at approximately 234/24.9MHz = 9.4’ = 113”. As before, the vertical is physically quite 

short. Even if we add another 16” to 64”, it comes up closer, but still short at 80”. There is a small 

amount of the BKC added at the base and all three (3) of the 33’ radials are also deployed. They 
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remain too long, so the frequency of the system is pulled lower. The system on 12-meters is a 

short, base loaded vertical with three (3) radials that are more than 3X too long, all adding up to 

a vertical with a high feed point impedance. This is clearly shown on the provided chart for this 

band, as the best VSWR is 1.89:1, indicating either a feed point at 50/1.89 = 26 ohms, or 50x1.89 

= 95 ohms. The latter (95 ohms) is the most likely and, calculating against the 33 ohm ideal vertical 

feed point, indicates an efficiency of 33/95 = 35%. This equates to a loss of -4.8dB in this 

configuration.  

The 15-meter chart is similar to 12-meters. The lowest VSWR is in the middle of the band, which 

would appear to be good; however, like the 12-meter band, it looks like the feed point value is 

too high. The best VSWR is at 1.34:1 and this most likely means the feed point is above 50 ohms 
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at 67 ohms. The ideal 33 ohm feed point for a full size vertical in relation to this 67 ohms indicates 

an efficiency of 50%, or a loss of -3dB. This loss is from the short vertical, base loading from the 

BKC and long radials on the ground. 

The above VSWR charts indicate that on the top four (4) bands, the VSWR, or resonant point, is 

not well-defined at all. One normally will notice a significant dip in the readings, but such is not 

the case. On three (3) bands (10-12-15 meters), the VSWR is a slope. On 6-meters, the VSWR 

trace is a wavy line, also without a definite dip within the band. Having a sloping reading without 

a defined, resonant dip indicates the antenna simply is not resonant, but has a VSWR that is 

usable on each band. The remaining charts for the lower six (2) bands show a defined dip in VSWR 

on each band. The first two bands, 17 and 20-meters, are very shallow and wide, but there is a 

dip within each band. 

The vertical is now all six (6) sections, for a height of 97” – no more maybe adding one more 

section and more turns of the BKC are now included at the base of the whip. The lowest VSWR is 

right in the middle of the band and noted as 1.07:1. A full size ¼ λ vertical for 17-meters calculates 

at 234 / 18.1 = 12.9’ = 155”. The whip is full size at 97”, so it is physically and, therefore, electrically, 

too short. The BKC comes into play here, using more turns on the coil to ass base loading to the 

whip. The three (3) 33’ radial wires are still on the ground and we know that this will pull the 

frequency down, because they are still too long. A full size vertical with two (2) full length elevated 

radials at a low height of 15” above the ground (about the height of the BKC package) is on the 

order of 25 ohms. What is the feed point impedance of an antenna that is 62” of full size with two 

(2) elevated radials and base loaded according to a computer model? The answer is 13 ohms and 

the 2:1 VSWR bandwidth is approximately 400 kHz. The chart above for the BKC shows it 

measures less than 1.4:1 for over a MHz and dips lowest right in the band as a VSWR of 1.07:1. 
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This means that it is resonant in the band and that the feed point is reading right at 50 ohms. This 

is the first time on these charts that we have a condition where we should have a feed point 

substantially less than 50 ohms, yet it is reading 50 ohms. Normally, there would be an impedance 

step-up device, such as a simple hairpin coil across the feed point, but there is none. This is direct 

feed from the coax line. Where does the extra 37 ohms (50 - 13 = 37) come from? It comes from 

loss, a small amount from the whip, some from the radials on the ground (although their affect 

has been adjusted by resonating the vertical using the BKC) and the major amount from the BKC. 

A rough estimate of the efficiency is 13 / 50 = 26%, which is a loss of -8.9dB. 

The 20-meter chart resembles the 17-meter chart: 

The chart shows a VSWR of less than 2:1 over a MHz again, with a dip and lowest VSWR in the 

20-meter band. Using the same procedure as on 17-meters, a 97” vertical on this band, base 

loaded to resonance, with two (2) full length, elevated radials will have a feed point of about 7 

ohms. When this antenna is matched, bring it up to 50-ohms, the 2:1 VSWR bandwidth is about 

150 kHz, far less than the above chart showing more than 1 MHz. Once again doing a rough 

efficiency calculation, it is on the order of 7%, for a loss of -11.5dB.  

There are many who will say that losing this much is only two S-units, so it isn’t all that much. This 

is certainly untrue. Those who actively operate in the HF bands, especially those chasing DX and 

doing competitions, know that 2dB is significant, much less 6 times this much. While this antenna 

certainly can make contacts on 20-meters, it is accomplished by the other station making up the 

difference in the signal path.  
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The lower frequency bands demonstrate that the BKC can resonate a short antenna (radiator) and 

have a fairly wide operating bandwidth (i.e. 2:1). The issue is the efficiency of the BKC 

components. We will look at the 30 and 40-meter bands together: 

Both of these bands depend on the BKC to resonate the vertical on each band. The ground radials 

are still too long, but not as severe as the higher bands. The radiator continues to be extended to 

the full 97” height as on the 20 and 17 meter bands. To summarize calculated data as above for 

20, a full size 30-meter vertical will be approximately 278” and on 40-meters, 395 inches. It is 
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obvious that there needs to be a fair amount of loading to bring a 97” vertical into resonance on 

30 and 40. On 30-meters, the vertical will have a feed impedance of about 3 ohms with enough 

base loading and using two (2) full length, tuned and elevated radials. On 40, the base loaded 97” 

vertical at resonance will be less than 2 ohms and a 2:1 VSWR bandwidth of less than 50 MHz. 

Looking at the charts for 30 and 40-meters, it should be apparent that the published VSWR curves 

are way too optimistic for this very short vertical. They are only this good looking due to 

substantial loss in the components. On 30, the efficiency calculates to about 3%, with a loss of -

15dB and on 40, the efficiency is less than 2 ohms and a loss of -17dB. 

An EZNEC simulation representing a best-case short 

vertical for 40 meters is included here. The vertical is 

aluminum (not stainless steel), 100” tall, has full length, 

tuned radials and the entire antenna is elevated 36” 

above ground. It is resonated with a loss-less coil of 

17.3uH. The chart to the right is showing the feed point 

(“Z”) at the bottom of the track is reading 5.5 ohms. 

This is the actual feed impedance of a short (100”) 

vertical with full-length radials and resonated with the 

17.3uH coil. The VSWR graph is set to show the VSWR 

bandwidth using the 5.5 ohms as the base, not our 

usual 50 ohms. It shows that 2:1 VSWR bandwidth is 

approximately 30 kHz. 

The elevation plot (looking at the antenna from the 

side) of the antenna over typical ground  is 

shown to the right: 

The plot shows a maximum gain (Slice Max 

Gain) of -5.98dBi. This means the gain is 

being compared to the theoretical, iso-

tropic source, represented by the small 

letter “i” after “dB”. What else might we be 

able to do here to get a better idea of the 

BKC performance on 40 meters? One 

obvious task is to see if we can widen out 

the VSWR response to look more like that 

in the User Guide. 
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The main method to widen a VSWR bandwidth is to add loss in the antenna system. This can be 

done in the model by including resistance in the load (the 17.3uH coil). From the above 

simulation, we know that an antenna without much loss 

(all aluminum) has a feed point of about 5.5 ohms. This 

would give us a VSWR of 50/5.5 = about 9:1 if we fed it 

directly. We could, of course, include an impedance 

step-up device, such as a hairpin coil across the antenna 

feed points and increase it to 50 ohms; however, there 

is no device in the BKC system. We are left with adding 

resistance to add to the 5.5 ohms and get it to 50 (what 

our coax feed line wants to see). We now add 45 ohms 

of resistance to the 17.3uH coil, making the antenna 

feed point 50 ohms.  The result VSWR plot using 50-

ohms as the basis is on the right: 

This covers the whole 40-meter band, but how does it 

look compared to the User Guide chart? Trying to 

properly overlay the two VSWR plots, we can see that adding 45 ohms of resistance broadens out 

(flattens) the plot, but not even quite as much as the User Guide shows. It can be presumed that 

there is more loss in the BKC system than in our simulation. How much did we lose in antenna 

gain by adding the 45 ohms?  
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The plot to the right is the 

simulation with the added 45 

ohms of resistance in the 

17.3uH loading coil. It shows 

that the gain is now -15.67dBi, 

which is a significant loss of 

10dB. Remember that this 

model includes full-length, 

tuned radials, etc., so its feed 

point is higher and loss is less 

than the BKC system. 

The above simulation is typical 

of what one will find on all the 

bands using the BKC system. The VSWR charts are far too good for an efficient antenna system. 

The next charts for the 

lower three (3) bands 

show much narrower 

VSWR plots, but have the 

same issue as the analysis 

above. The feed point is 

always around 50-ohms, 

but it should be much 

lower. This means, once 

again, that there is always 

significant loss in the BKC 

system. 

Now to the three (3) 

lowest bands, 60, 75 and 

80-meters. All of these 

require a very substantial 

amount of loss to achieve 

resonance in the band 

and offer any operating 

bandwidth.  
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The antenna feed points on the above 60, 75 and 80-meter bands are all less than 2 ohms, 

possibly even in the 1-ohm range. The efficiency is less than 2%, with a loss in the antenna system 

of probably -20dB. This should be expected, as a full size 80 vertical is on the order of 70’ and the 

whip is only 8’.  

Where does all this loss come from? It is mainly in the BKC, the coil. The whip and radials on the 

ground add to it, but the coil is the main contributor. The web site states the construction of the 

BKC as shown: 

__A. The coil core contains carbon 

fiber, which is a poor conductor, but 

conductive nonetheless 

__B. The coil is stainless steel wire, 

which is a very poor conductor 

The construction of the whip is not 

known. Telescoping whip antennas 

typically have heavy chrome plating 

(either shiny chrome or black 

chrome), which is also a poor 

conductor and contributes to loss. 
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REVIEW CONCLUSIONS 

Marketing focus:    low VSWR and ease of tuning 

Overall impression: very nice looking, functioning products, user-

friendly assembly and adjustments 

Probable performance: can make contacts, but with substantial loss. 

Best opportunities for contacts are on the higher bands, such as 15-12-10 meters. The loss on the 

lower bands increases substantially. Using the following graph, which relates antenna efficiency 

to enjoyment of amateur radio, this product would fit as shown on 15-10 meters, providing about 

a level 2-3 of enjoyment of radio: 

On the lower bands, the performance will be substantially lower. 

Ways to improve this product: 

__rewind the coil using tinned copper wire (replacing the stainless steel). This still leaves the coil 

core with carbon-infused nylon, but will make a noticeable improvement. The VSWR curves will 

be much narrower, indicating increased efficiency and less loss.  

__raise the radials off of the ground; use two(2) for the band in use and have them elevated 

(ignore the Faraday mat) 

__attach a small copper wire at the base of the telescoping antenna and run it alongside the 

telescoping antenna (now only a support) to have a good vertical conductor 
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__use a notebook to keep records of the vertical settings with the copper wire and re-wound coil 

__use a 1:1 current balun or coaxial RF choke close to the feed point 

__will likely need a hairpin matching coil across the feed point to bring the feed point up to 50-

ohms. If this is needed, the antenna is now much more efficient and the VSWR will make a good 

dip on an analyzer, plus the 2:1 operating bandwidth will be narrower than the original by a lot. 

__when possible, such as on POTA and SOTA, position this vertical adjacent to sloping ground that 

is sloping downward in the desired direction for contacts. 

…end 

 

 

 

 

 

 

 

 

 

 

Remember:  Everything Works – the key is, “Compared to what?” 

This lightbulb was used in the A.R.R.L. 

International DX Contest with 120 watts; 

worked 28 countries and all continents. 

The write-up is found back in QST, July, 2000 


