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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 

 

Comet – CHA-250HD 

 

 

First Look 

__The CHA-250HD is a single element vertical antenna and claims 

transmit coverage from 3.5 – 57 MHz and receive coverage from 2.0 – 90 

MHz.  

__Transmit power rating is 250watts (SSB) and 75 watts (Digital), although 

no duty cycle is specified. 

__Survival is stated at 67mph and height of the vertical antenna is 24.7’ 

__The 50-ohm coax feed line (user supplied) screws onto the provided female UHF connector 

(SO-239). 

__Stated, “no ground radials, no tuning or adjustments, and SWR under 1.6:1 from 3.5 MHz to 57 

MHz. Plus, their wide bandwidth is not only good on ham bands but on shortwave bands as well.” 

__The antenna type is given as, “Force matching type ground plane.” 

__Price point, advertised at $429.99USD 
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Looking Deeper 

__The low VSWR claim across a very wide frequency range causes 

concern, especially since there are no adjustments and no tuning. The 

height of the antenna is in-between a full size ¼ wavelength vertical for 

40 or 20 meters. As such, the vertical is too tall for their 57MHz high end 

and much too short for the lowest frequency of 3.5MHz. 

__There is no obvious device to match the antenna feed point to the feed line and the feed point 

will certainly vary across the stated frequency coverage range.  

__There is no stated current return system, such as radials (wire or tubing), ground screen, or 

other type of counterpoise. This implies that the 24.7’ vertical is unbalanced. 

__A first thought is that the vertical antenna is using the shield of the coax as the current return 

(some kind of untuned radial), or the shield is intended to be part of the radiating portion of the 

antenna. 

__The vertical was originally all aluminum, but is now aluminum on the lower end, then a solid 

whip at the top. This is presumably stainless steel, which is a poor conductor / poor radiator.  

__The base of the antenna that includes the coax connector has fins, which are unique, but are 

intended for some specific use. Usually, an enclosure that has fins is one that needs to dissipate 

heat. The fins provide increased surface area to dissipate the heat into the air. 

__The obvious question is, “Why is there so much heat at the base of this antenna?” The object 

of an antenna is to radiate energy, not heat up a component. Some energy will be radiated from 

the 24.7’ vertical; however, the percentage of the radiated to the heat is unknown and should be 

cause for concern. 
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Detailed Spec Review of the User Guide 

The CHA-250HD vertical portion is several sections. The 

prior model (the “250B”) used all aluminum sections on 

the vertical. It apparently was insufficiently strong in 

weather and was changed on this “250HD” model. 

 

This new 250HD model replaces 

the top aluminum tubing with a 

solid steel whip. 

The steel top whip is a poor 

conductor. This means that the 

efficiency of this model will be 

lower than the original 250B. 

The base of this antenna is quite 

unique. It is a housing made of an 

insulating (non-conductive) material. It has short “fins” on the outside. There are also insulating 

pieces to keep the vertical from contacting the mounting frame. The frame is a typical formed 

piece of aluminum that is designed to be attached to a mounting tube with the supplied U-bolts, 

as shown in the parts picture above. The bottom of the finned insulating piece has a female UHF 

coaxial connector (i.e. SO-239) mounting that goes through the bottom of the mounting bracket. 

All of this looks like good workmanship and the components look like they all fit together in the 
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photos. The main question with this product is how it can 

maintain literally a flat VSWR across such a wide frequency 

range without any matching device and no tuning adjustment. 

The published antenna type says this is a “Force matching type 

ground plane.” This is a unique description of an antenna 

design. Using a portion of the description, “ground plane” is a 

significantly different design, as a ground plane has usually a 

pair of horizontal wires or tubing elements to perform the 

current return function of the antenna. There are no 

components to perform this function. 

Searching through more advertising on this antenna, the 

following was discovered on the DX Engineering website 

(product description is shown in italics): 

“Comet CHA-250HD HF/VHF Vertical Antennas is an updated 

design of the popular CHA-250B vertical antennas. These 

antennas make the most of a tight situation! When you have 

too little space or too much regulation, these antennas offer 

easy assembly and setup, no ground radials, no tuning or 

adjustments, and SWR under 1.6:1 from 3.5 MHz to 57 MHz! 

Plus, their wide bandwidth is not only good on ham bands but 

on shortwave bands as well, making these antennas perfect for an SWL wanting a low-profile, all-

in-one antenna.  

This improved Comet CHA-250HD features a new solid whip replacing the top aluminum section 

for greater flexibility and less strain on the lower sections in high winds. The “magic” behind the 

CHA-250HD is the transformer matching section. The transformer on the original CHA-250B had 

smooth sides. This improved design features a heat sink to dissipate the heat created inside the 

transformer from the RF that enters the power feeding section rather than transmitted as RF. This 

is the compromise needed to create a broad-band, low SWR, multi-band HF antenna with minimal 

visual impact. 

When you are forced to play within the antenna and space restrictions of your QTH, Comet CHA-

250HD HF/VHF Vertical Antennas can provide a clear winning advantage to getting out and 

making QSOs!” 

The second paragraph offers information on the actual antenna design and is highlighted in blue.  
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This highlighted section sheds light on our question regarding the new fins on the bottom 

enclosure. The “transformer matching section” is now described as having a heat sink. What does 

a heat sink do? In electronic circuits, there can be components that consume a substantial 

amount of power and, therefore, become hot. To avoid this heat from getting too high and 

damaging the component(s), a heat sink is installed, which can be an aluminum plate with rows 

of fins. The heat is conducted away from the component, into the plate and then to the fins, which 

expose the heat to the air and are cooled by air flow. In this antenna, the heat sink appears to be 

the enclosure with its new, added external fins. The question remains, as to where this heat is 

being generated.  

An antenna is an electronic component to radiate (emit) RF (radio frequency) energy. It is 

normally designed for maximum efficiency so that as much of the energy ass possible is “sent” 

off into the air (technically, “the ether”). In this antenna design, however, the manufacturer’s 

expectation is that there will be a significant amount of heat at the antenna feed point and it 

needs to be dissipated to keep the antenna base (right at the feed point) from burning up. This is 

not good news for the customer, as the customer wants as much energy to be radiated off the 

vertical into the air and not dissipated in heat, which does not help in making contacts on the air. 

Basically, this design concept is the reverse of good antenna design; however, there is a possible 

reason behind this design choice. So, what is inside the finned base? 

First, it is not metal, but some kind if composite material. The flat VSWR curve over a very wide 

frequency range is similar to a 50-ohm dummy load used to test a transmitter. These loads have 

a 50-ohm resister inside and the resistor absorbs the transmitted energy. They are rated at a 

power level and sometimes are inside an oil bath, or inside a housing that dissipates the heat. In 

all cases, if enough power is applied to a dummy load, it will burn up, or otherwise destroy itself. 

On the plus side, the dummy load provides a 1:1 VSWR across a wide frequency range. This 

antenna shows low VSWR curves similar to that of a dummy load – and – knowing that there are 

no vertical length adjustments, no adjustable impedance matching devices, no suggestions to add 

wire radials, or anything else, this antenna stands alone looking very much like a 50-ohm dummy 

load with a vertical antenna out the top. 

The published VSWR curves do show curiosity. There are some dips in the published VSWR charts 

at various frequencies. How can this be? If one takes a dummy load, or other similar 50-ohm load, 

then add a vertical antenna to it, one will most likely see variations in the VSWR across a very 

wide frequency range. The attached vertical will be changing the 50-ohm load as the power 

supplied to it is changing frequency. This might show up as (small) variations in the VSWR. 

The two pages of actual User Manual follow: 
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REVIEW CONCLUSIONS 

Marketing focus:    low VSWR across a very wide frequency range, no 

tuning 

Overall impression: material looks good and simple assembly 

Probable performance: possibly can make contacts, but with substantial 

loss. Contacts will be made because the other station has an efficient station and their station is 

making up the poor performance of this antenna. Best opportunities for contacts are on the 

higher bands, such as 15-12-10 meters. There is substantial loss on all amateur bands, with 

increased, major loss on the lower bands. This product would fit as shown on 15-10 meters, 

providing about a level 1.5-2 of enjoyment of radio: 

On the lower bands, the performance will be substantially lower, almost impossible except under 

exceptional conditions, such as the other station is within a few miles. 

Ways to improve this product: 

__use the vertical for a good design and do not use the feed system and its housing 

__re-using the tubing is financially a poor decision, as 25’ of tubing can be purchased for a lot less 

than the $430 retail price of this antenna. 
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…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 

NOTE:  All those 28 countries were worked because the other station had a far better 

antenna system – it made up the difference of the very poor lightbulb “antenna.” 


