
 

The third quarter 
mee ng of the ADXA 
was held at home of  Ken 
Blevins, K5ALQ. in Li le 
Rock, Arkansas on Sep-
tember 16, 2017. Those 
members that signed the 
sign in sheet included  
Earl Smith, N5ZM, Den-
nis Schaefer, W5RZ, J 
Ferguson, N5LKE, Frank 
Kolla , W5BPT, Roger 
Gray, N5QS, Dawn Gray, 
N5QT, Glenn Holmes, 
N5KLE, Pat Pa erson, 
W5VY, David Norris, 
K5UZ, Ken Blevins, 
K5ALQ, Joel Harrison, 
W5ZN, and Glenn Wolf, 
N5RN.  Guests included 
Ford Ferguson, and 
Madge Kolla , W5EFA. 

The mee ng was called 
to order by the Presi-
dent, W5ZN at 1:09 PM.  

W5ZN thanked K5ALQ 
for hos ng the mee ng 
and taking care of the 
food. 

A mo on was made to 
accept the minutes as 

printed in the news-
le er by N5QS.  N5ZM 
seconded it and the 
mo on carried.   

N5RN gave the treasur-
er’s report.  N5ZM 
made a mo on to ap-
prove. N5LKE seconded 
and the mo on carried. 

Old Business 

ADXA’s contribu on to 
the Bouvet DXPedi on 
was discussed.  The do-
na on is to be made 
next week, if possible. 

N5QS gave an update 
on the Harding sta on.  
It is being moved to a 
new room and should 
be completed in the 
next few months.  

New Business 

Content for the news-
le er was discussed. 
“Everyone has a story 
to tell so send it in”.  
N5RN can get it into the 
newsle er.  

The next item discussed 

was the December 
mee ng.  K4UEE is a pos-
sible guest along with 
K9LA.  The current plan is 
for an evening meal 
(dutch treat) on Decem-
ber 2.  K5UR along with 
K5UZ are likely speakers 
as well. 

N5LKE gave an update on 
the ARRL Arkansas sec-

on.  Membership has 
taken a downward hit 
most likely because of 
the ARRL membership 
cost increase.  J shared 
some of his Field Day ex-
periences.  He really en-
joyed the sites he was 
able to visit.  J will soon 
be making his first trip to 
ARRL HQ for orienta on. 

K5UZ gave a Delta Divi-
sion update.  DXCC Integ-
rity is a big concern for 
many. Remote operators 
seem to be the main is-
sue and looking at how to 
handle this situa on is 
s ll being looked at.    
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The recent DXCC rule changes for Kosovo are an example of where the League needs to move more slowly 
and seek the input from the DXAC which seems to be ignored as a resource as of late.   Many other sec-

ons are expressing concern about the DXCC program.  

LOTW is a selling point for ARRL membership.  It has significantly lowered the cost of QSLing. 

 

Other Business 

W5RZ men oned that there will be a K5BAT workday on June 30th.   

It is me to select a slate of officers for next year.  N7FF has asked to be excused from the Execu ve com-
mi ee.   A er some discussion the following slate of candidates are nominated to serve as officers and 
board members: 

W5ZN—President 

W5VY—Vice President 

N5RN—Secretary/Treasurer 

N5ZM—Execu ve commi ee member 

N5QS—Execu ve commi ee member (taking N7FF place) 

These will be voted on at the December mee ng. 

Webpage item:  W5VY is going to look at crea ng an area on the ADXA webpage that has more sensi ve 
informa on and will require a password. 

N5ZM made a mo on to adjourn.  K5UZ seconded.  The mo on carried and the mee ng was adjourned at 
2:10 PM 
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From the President 
Joel Harrison—W5ZN 

50 years is a point in me that is recognized and celebrated in various ways from birthday's and wedding 
anniversaries to historic moments in me. In Amateur Radio circles we have seen recent recogni on of 
100 years of existence that demonstrates our importance to humanity through public service, technical 
innova on and personal development. 
 
So it is of no surprise to me that 50 years ago five radio amateurs in Arkansas decided to formalize their 
specific area of interest in DX'ing with a desire to promote the fine aspects of personal development. 
Make no mistake about it, the Arkansas DX Associa on has been one of the most respected amateur ra-
dio groups not just in the U.S. but around the world as evidenced by our thriving existence now 50 years 
later. Sure, we've had our ups and downs over that me, every group and individual does however the 
ability to persevere and mature through me is what permits organiza ons to celebrate such occasions 
rather than complain on your favorite rag chew frequency about a now defunct organiza on and how 
things "used to be" and who did or did not do something about it. 
 
My greatest honor and privilege was to have been elected and serve as ARRL President. It is an extreme-
ly difficult job! Only 16 radio amateurs in ARRL's 104 year history have done so. Next to that has been 
my honor and privilege to serve as ADXA President. I remember well my first ADXA mee ng.....I don't 
recall the date but it was in Li le Rock back in the early 70's. Why did I have a desire to be involved with 
this group? 
 
Because my buddy K5GK convinced me we needed to get involved with ADXA as they were the folks who 
had a wealth of knowledge gained from real experience about everything a ham must know; antennas, 
opera ng techniques and simply how to do things the right way! I was welcomed to the mee ng and I 
listened and learned from every word spoken and presenta on given....I even took notes to keep and 
review me and me again about how to do things that not only worked, but were the right way to do 
things! 
 
Times change, technology changes, people and personali es change and they most certainly have since 
those early days of the ADXA. What has NOT changed, though, is the desire of the ADXA to con nue to 
promote the pursuit of DX in addi on to encouraging, mentoring and developing the technical skills of 
our members by promo ng first class operator talent and efficiency. To do things the right way! 
 
I do not expect to live to be 110 years old so I won't be here for ADXA's centennial celebra on when we 
turn 100, however being here for our 50th is a special treat we should all cherish for the rest of our lives. 
 
Please join me on December 2 for our day event in North Li le Rock. 
 
73 Joel W5ZN 
ADXA President 
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Portable, Standby & Emergency Power Supply 

Ken Blevins, K5ALQ 
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Comparison of the HiZ-8 & BSEF 8 Vertical Arrays 

For 

Low Band Receiving 

Joel Harrison, W5ZN 

Copyright 2017 

 

For several years I have been passionately driven to improve my 160 meter receive capabilities and 
I continually strive to gain whatever advantage I can in order to hear DX stations with improved 
signal to noise. 

Over the years I have gained considerable experience with receiving loops, Beverages and Beverage 
arrays. In 2008 Bob McGuire, N4HY, told me about a vertical array system he had worked with and 
conducted extensive modeling on and was anxious to see it put into service. As a result I constructed 
a broad side - end fire (BSEF) 8 vertical array for 160 meters in the fall of 2008 and placed it in to 
service. The details of that project were thoroughly documented in a paper published in July 2009

1
, 

later published in QEX
2
, and revised as a Second Edition in March 2017. The array provided stellar 

performance over anything I had previously used, including Beverage arrays, and inspired me to 
make significant improvements to my Beverage system but the vertical array continually outper-
formed all of my receiving antennas. 

During this time the HiZ antenna systems were becoming very popular among low band enthusiasts 
and reports of excellent performance were presented. Could these reports suggest a system superior 
to the BSEF array was now available? My passion for continual improvement of my low band receiv-
ing antennas drove me to purchase a HiZ -8 system in the fall of 2014 with the objective of compar-
ing the array to the BSEF array. This paper documents those results recorded over three 160 meter 
seasons in the winter of 2014/2015, 2015/2016 and 2016/2017. 

Geographical Differences in Antenna Comparisons 
 
Low band receive antennas cannot be properly evaluated without taking into consideration geograph-
ical differences. The propagation characteristics for a station located on the east or west coast near a 
salt water environment will be much different than those for a station located in “fly over country” in 
the middle U.S. 

Comparing one antenna at a location 1000 miles away on the east coast with a similar antenna lo-
cated in rural Arkansas will not give an accurate comparison. By the same token, the exact same 
antenna may perform differently in those two locations for a variety of reasons. 

In contrast, I use three stations for propagation comparison to my location. W0FLS in Iowa is 425 
miles north of me at 344 degrees azimuth, W5UN in northeast Texas is 200 miles W/SW at 235 de-
grees azimuth and K5RK in south Texas is 450 miles S/SW at 205 degrees azimuth. The propagation 
differences of what we each can and cannot hear is significant! Even close to home, K5UR is 25 
miles SW of me and WD5R is 20 miles north. We compare notes frequently and the differences be-
tween signal-to-noise ratios for the three of us that close is sometimes eye opening. 

 
1

 References appear at end  



 

 

 

160 meter propagation is beyond the scope of this paper although I encourage you to read the excellent 
work by Carl Luetzelschwab, K9LA

3
 on this topic. My desire was to have the two systems erected at my 

location in order to achieve an as near perfect “A -B” test possible and not rely on comparative readings 
from another station some distance away. 

Differences in 8 Vertical Arrays 
 

The BSEF-8 and HiZ-8 vertical arrays are not identical and the differences, often confused by radio am-
ateurs, should be understood. 

The original BSEF array is a passive array (no active amplification components) designed to have a low 
input impedance of 75 Ohms that results from intentional radial system losses and a resistive matching 
network. Only four of the 8 verticals are used for each direction at any one time to phase a broad side pair 
of end fire verticals. 

 

 

 

 

 

 

 

 

 

Please note that an active element version of the BSEF array is now commercially available
4
 however this re-

view and comparison deals only with the passive array originally built at W5ZN. 

 

The HiZ-8 array is an active array utilizing high impedance amplifiers at the feed point of each vertical and 
all 8 verticals are active for any one direction with three elements in phase 1 leading by 106 degrees, three 
elements in phase 2 lagging by 106 degrees and 2 elements at 0 degrees as shown below: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Courtesy HiZ Antennas (hizantennas.com) 
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Although different, modeling of each array supported by actual on-the-air performance tests prove each de-
sign utilizing short vertical elements will outperform any low band receive antenna available today. 

Modeling Comparison 

A comparison of modeling data suggests the HiZ-8 array presents a better pattern, revealing an RDF of 
13.45 dB with an F/B ratio greater than 30 dB in a 52 degree beamwidth. The BSEF array exhibits an RDF 
of 13.0 dB, an F/B ratio of 26 dB in a 52 degree beamwidth. These are excellent numbers for both arrays. 
It is worth noting that maximum F/B will only be achieved if the arrival angle of the signal appearing op-
posite the desired direction compliments the appropriate null depth position. This data also suggests the 
BSEF array produces an improvement in side lobes over the HiZ-8 array. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BSEF-8 Array 

N4HY Modeling Data 

 

Locating & Constructing the Arrays 
 

As previously noted, the construction of the BSEF array was detailed in a 2009 paper that was revised in 
a Second Edition in March 2017. This array is still located in its original location approximately 750 feet 
south from the shack in an open field. 

In order to ensure adequate separation between the two arrays, an area in an open field 750 feet to the east 
of the shack was selected for the HiZ-8 array. This provided a separation from the BSEF array of approxi-
mately 900 feet and a separation of over 1000 feet from the transmit antenna. 

 

 

(Continued from page 9) 
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The HiZ- 8 vertical elements were constructed to the specification of the HiZ AL-24, 24 foot elements and 
placed in a 200 foot diameter circle in accordance with HiZ specifications. 

Test Objective 

The objective for my test after evaluating the similarities and differences in the modeling data was to de-
termine if these would present a noticeable real world difference that could be identified in day to day 
operation on 160 meters. I had already proven that the BSEF array was superior to any other 160 meter 
receive antenna at my location and based on the modeling concluded the HiZ-8 array would also provide 
superior performance compared to those so this comparison was only to the BSEF array. I did, for a brief 
period of time, compare both vertical arrays to Beverages as noted in Table 2. 

Test Setup 
 

The test set up is a simple arrangement comprised of two each of the following: 

Elecraft K3 Transceiver 

LP-PAN 2 SDIQ Panadapter NaP3 pana-
dapter display 

An Elecraft XG-3 Signal Source is used to establish and maintain a calibrated display. Prior to the start of 
each series of measurements a -73 dBm signal was injected into each system to verify calibration. Given 
that approximately 800 feet of signal cable is used to reach each array the initial cable loss was measured at 
2.0 dB and verified daily prior to measurements. The objective was to collect actual on-the-air performance 
data of signal to noise levels and determine if any performance difference in antennas could be detected. 

Test Results 

Let me be very clear that I am not in the commercial or professional business of amateur radio and have 
absolutely no pecuniary interest in any amateur radio product. These results are based on actual on-the-air 
data recorded at my station location and represent a fair and honest comparison of two very excellent re-
ceive antenna systems. 

Noise Floor Measurements 

The measurement of each array’s noise floor must take into consideration that one is an active system 
and one is passive. As such a direct comparison is not possible except to compare the noise floor pattern 
over the eight azimuth directions and to note the amplitude differences between the high and low level of 
each array’s variation. The result of this measurement, averaged over the period of three 160 meter sea-
sons is shown in Figure 1. 

Front to Back & Front to Side Comparisons 
 

Equating front to back and front to side ratios to modeling data can be difficult in a simple test environ-
ment due to multiple factors that include arrival angle of the desired signal, arrival angle of undesired sig-
nals, the characteristics of noise generated conditions as well as construction of the array components in 
relation to the model design. 

My objective was to identify what could be detected in an actual on the air real world comparison. As such, 
a 25 to 30 dB F/B ratio was repeatedly obtainable in comparing multiple signals. If a signal could be placed 
exactly in a side or rear null reductions greater than 30 dB could be easily achieved. I was not able to identi-
fy any rear or side null reduction greater than 30  

(Continued from page 10) 
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dB however it is very important to note the fact that 25 to 30 dB represents a significant reduction 
in undesired signals. 

Signal Level Comparison 

Over the three 160 meter seasons identified signal levels from 75 DX stations in various parts of the world 
were recorded. Signal levels from 36 of those stations are depicted in Figure 2 with the tabulated results 
noted in Table 2. The remaining 39 station results were comparable to those depicted. As can be seen, nei-
ther array outperformed the other on a recurring basis. At times the HiZ array provided a 1 to 2 dB increase 
over the BSEF array and at other times the BSEF would outperform the HiZ by the same difference. Sta-
tions recorded included 5W0UU, 9K2HN, V63DX, HL5IVL, ZD8W, DU7ET, JD1BMH, K5P, VP8STI, 
VP8SGI, RA0FF, 3XY1T, A35T, ET7L, 3DA0IJ 5V7D and FT4JA, 3B9HA, TL8TT, 5U5R & TU7C. 

Contest Performance 

Specific data was not collected during contest activity although the two arrays were evaluated in the major 
DX contests during the time frame noted above. Both arrays provide outstanding performance and a signif-
icant reduction in undesired adjacent frequency signals, noise and harmonics from areas other than the de-
sired direction. 

This has been noted by W3LPL on the east coast, who contends with a large geographical area off the back 
and sides while focusing on Europe, and at W5ZN in the central U.S. It is important to emphasize that, giv-
en the excellent pattern of both arrays, you will most likely be unable to hear Caribbean or South America 
stations when focused on Europe during times when all of these areas are in darkness as has been experi-
enced multiple times at W3LPL and W5ZN. 

Conclusion 

Phased receiving arrays of short verticals provide superior performance over other low noise receiving 
antennas for 160 meters including Beverages and loops. 

Both versions of 8 vertical arrays provide stellar performance that is comparable to each other at my loca-
tion. A decision on which array is best suited for your location must be assessed and include evaluation of 
the benefits and challenges that exist for each array. These include, but are not necessarily limited to, the 
notes in Table 1. 

The BSEF and HiZ arrays were used together in diversity receive with the Elecraft K3. This perfor-
mance is nothing short of amazing. During even marginal propagation periods this provided a noticea-
ble enhancement for very weak DX stations. 

I no longer use Beverage antennas, relying solely on the two vertical arrays for my 160 meter receive 
application. 

W1FV 9 Vertical Array - Initial Performance Review 
 

Just after installing the HiZ-8 array I became interested in the W1FV 9 Circle Receiving Array detailed in NCJ
5
 

and available commercially in kit form from DX Engineering
6
. I constructed and installed this array in October 

2016 and compared it to the 8 vertical arrays over this past low band season. I used 20 ft. vertical elements with 
a spacing of 60 ft., making the entire circle 120 ft. diameter. This array is erected in an open field 300 ft. north 
of the BSEF array and 300 ft. 
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west of the HiZ array. On 160 meters, signals were around 2 dB lower than both 8 vertical arrays however 
the front to back ratio is impressive and outperforms the other arrays in this area. The 60 ft. spacing is per-
haps a bit less than optimum for 160 meters (70 ft. was used in the QEX design) however this slight reduc-
tion permits 40 meter use while maintaining excellent 160 meter coverage, a very big advantage of the 
W1FV array. The performance on 80 meters is stellar and performed as well as my BSEF 8 vertical array 
and my full size 4 square. On all three bands the array performed as well as or better than my 880 ft. Bever-
ages. 

If you don’t have room for one of the 8 vertical arrays but have adequate space for a 120 ft. diameter ar-
ray, you will be extremely pleased with this 3-band, 8 direction receive antenna system! Another key fea-
ture of this system is you only need three vertical elements in a 120 ft. straight line to focus on one direc-
tion (EU, JA, etc.) if you are even further area challenged. I plan to continue to use this array in concert 
with my other low band receive antenna systems. 

Acknowledgement 

I want to thank Frank Donovan, W3LPL for reviewing this paper. Frank’s sharing of his experience with 
the BSEF 8 vertical array has been extremely valuable in my continual low band receive antenna pursuit. 
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Table 1 

 

BSEF HiZ 
  

  Pro Con 
  

No expensive 
Requires short radials 

 
 

  
to stabilize feedpoint    

  
  

 all amplifiers   
    

  
Elements are easily Requires a large land 

No radials required 
Requires expensive 

  
     

  
  

   
    

& switching unit is    
area (200 ft) than    

working with simple    

BSEF  
  

   
  

      
  

Only need to erect 4 
Requires additional     

  
 

  Must utilize all 8   
attachment (post or    

    
tent stake) for top hat F/B pattern   

 directions   
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Table 2 
 

 

Station   
Date Station 

  HiZ-8     
  

 
    Signal above Signal above Signal above   

  
         noise (dB)    

  
            

  
   11/8/2014         

  
            

  
    E51NOU        

  
    W1AW/KH8        

  
            

  
            

  
            

  
    9K2HN        

  
   12/4/2014 V63DX    1 0   

  
    KH6ZM        

  
    W1AW/KH6        

  
    JE1BMJ        

  
    W1AW/KH6        

  
            

  
    HL5IVL    4    

  
    JD1BMH     *   

  
         *   

  
    ZD8W     *   

  
    JD1BMH     *   

  
    JD1BMH     *   

  
    SP5GPM     *   

  
    DU7ET     *   

  
    HL5IVL     *   

  
    JD1BMH     *   

  
    JD1BMH     *   

  
         *   

  
   1/21/2016      *   

  
        3 *   

  
   2/10/2016      *   

  
   2/22/2016 3XY1T     *   

  
   2/25/2016 A35T     *   

  
   3/12/2016 ET7L     *   

  
   3/13/2016 3DA0IJ     *   

  
    DU7ET     *   

  
    5V7D     *   

  
    FT4JA     *   

  
*             
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Directions To Next ADXA Club Meeting—December 2 , 2017 

Wyndham Riverfront Hotel 
11983 Rivercrest Drive 

North Little Rock 
GPS:  34.7262379,-92.2637413 

 
ADXA convention starts at 9:00 am 

 
ADXA business meeting starts at 1:30 pm 

 
Google map link 
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ARKANSAS DX ASSOCIATION 
MEMBERSHIP/RENEWAL APPLICATION 

CALL:                     

LICENSE CLASS:__________________                  

APPLICATION:       NEW        RENEWAL 

NAME:         

PHONE: (           )                                    . 

ADDRESS:        

CITY:         

STATE:   

ZIP:      

EMAIL:          

DXCC MEMBER?                     

ARRL MEMBERSHIP EXPIRES:                                       

SPONSOR’S CALL       

ARRL MEMBERSHIP REQUIRED   

(ADXA IS A 100% ARRL AFFILIATED CLUB) 

VOTING MEMBERS MUST HOLD DXCC 

VALID INTEREST IN DX REQUIRED FOR ASSOCIATE (NON-VOTING) 
MEMBERSHIP 

YEARLY DUES $25.00, Family membership $35.00 

 

Dues can also be accepted via PayPal: 

Using your PayPal account send your dues payment to  

n5rn@adxa.org 

Make sure you select the personal tab and identify this payment as a gift 
or there will be a surcharge. 

 

 

MAIL APPLICATION TO: 
E Glenn Wolf,  Jr., N5RN 
210 S Estates CV 
White Hall, AR 71602 –8216                    

President: Joel Harrison, W5ZN 
Vice President: Pat Patterson, W5VY 

Secretary/Treasurer: Glenn Wolf, N5RN 

BUSINESS NAME 

Club Mailing Address: 
E Glenn Wolf Jr 

210 S Estates Cove 
White Hall, AR 71602 

 

We’re on the web 

Www.adxa.org 

Organization 
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