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PROPAGATION STUDY FOR 4SQRP 

 7.122 CW NET 
By, Phil Anderson, WØXI 

 

 

For the majority of 4SQRP stations, the coverage area is KS, OK, AR, MO & IOWA – not 
counting super-distant stations like those in Wyoming or Chicago - and is about 500 by 500 miles 

in extent. Some stations will be close to net control (or each other) as shown in the table below. 

Others will be up to 500 or more miles away. Vertically the F2 layer of the ionosphere runs from 

roughly 100 miles up to 320 miles at “the topside.” The F2 layer is the primary refractor of radio 
waves, caused by solar radiation, and is generally present to some extent night and day. The 

lower D and E ionization layers tend to absorb radio signals rather than reflect them. As such, net 

stations near each other but outside their ground-wave distance (up to tens of miles) should 
communicate with an elevation angle between 50 and approaching 90-degrees, as noted in the 

table of examples below.  

 

 
 
 
 

 

 

 
 

ELEVATION ANGLE = ATAN(X,Y) IN DEGREES,  

WHERE  
X IS HALF THE SKIP DISTANCE AND Y IS THE 

AVERAGE F2 HEIGHT.  

 
 

 

 

 
 

 

Given the majority of the area covering the net and the elevation angles required (90 to 50 
degrees), it is clear operators will do best with some sort of near vertical incidence antenna 
(NVIS) arrangement. As you may recall, NVIS refers to a radio propagation mode which involves 
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the use of antennas with a very high radiation angle in conjunction with an operating frequency 
that must lie below but not too far from the critical frequency. The critical frequency is that 
highest frequency wherein a signal that is sent straight up (90-degree elevation) is reflected 
back to ground. If the operating frequency picked is too low, however, it may be absorbed at 
times by the D or E layers. Thus the best fit is to transmit at a frequency above the D and E 
frequencies but below the critical frequency. 40-meters can match this situation more often 
than not.  
There are inherent advantages in using antennas that accommodate NVIS characteristics. Yet 
frequencies which are useful for NVIS (usually 2-10 MHz) are the same frequencies that support 
the propagation of atmospheric noise. A major source of atmospheric noise is distant 
thunderstorms. Nearby thunderstorms are the worst, of course, but the noise from all possible 
sources add together. Unless there is a nearby thunderstorm, most noise – other than galactic - 
will be the sum of the noise from distant sources which arrives at your site at a low angle of 
radiation. Since an antenna optimized for NVIS accepts mostly signals propagated from 
relatively nearby areas using high elevation angles, static from distant storms will be reduced; 
an NVIS is like having a high pass elevation-filter so to speak. The system result is generally a 
better signal/noise ratio for reception of NVIS signals from a local area.  
General Characteristics/Rules of Thumb for a Vertical Antenna and a Horizontal Dipole:  
 
Dipole  
1. Hung at λ/2 above ground the horizontal dipole favors a maximum gain at about 30 degrees 
elevation. Gain reduces to about 10% of the max as the elevation angle reaches 90 degrees. 
Thus straight up reception is substantially reduced. Regarding azimuthal (map) angles, the max 
gain is broadside (perpendicular) to the line of the dipole elements and reduced to near zero in 
the ends directions.  

2. Hung at λ/4 above ground the horizontal dipole favors gain at an elevation of 90 degrees, i.e. 
straight up!  

3. As a dipole is lowered a bit less from a height of λ/2 to roughly λ/3, the feed resistance 
reduces from roughly 72 to 50 ohms (with some reactance) and an NVIS pattern emerges, which 
prefers high angles of radiation but uniformly in all directions.  

4. A sloping dipole has nearly the same characteristics when the center is hung at λ/3 with the 
ends slopping to roughly λ/6 or higher. The feed point resistance is lowered modestly to 32-45 
45 ohms of resistance with some reactance.  
 
Vertical  
1. A λ/4 vertical with good ground favors a maximum gain at an elevation of about 30 degrees. 
At 90 degrees elevation the gain is near zero, a null.  

2. Feed point impedance is in the neighborhood of 32 ohms.  

3. If the λ/4 vertical is made to run a dog-leg horizontal half-way up, i.e. λ/8 vertical from ground 
and then in a random horizontal direction for λ/8, the pattern tends to approach that of a dipole 
suspended 0.16*λ above ground, except that it will slightly favor the direction of the horizontal 
element. In addition the feed resistance (with some reactance) will be about 20 ohms.  
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The elevation pattern at right is for an ideal quarter-wave vertical. This antenna transmits equally 

in all map directions. Note that it is not very good for NVIS, since very little, if any, energy is 
transmitted straight up or even at elevations greater than of 70 degrees above the terrain. 

 

 
 

However a typical pattern for an NVIS antenna is shown at right. It likes near vertical launch 

angles and spends little of its energy on “DX” angles way down at 20 to 30 degrees elevation. 
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And a nice surprise of the NVIS dipole is that it approaches the map omni-directional nature of a 

vertical. It turns out that one can use a dipole lowered to about a third of a wavelength above 
ground to get this pattern. And the plus is that the feed point impedance is roughly 50 ohms, 

suitable for coax. 

 

 
 
To verify the results above using my EZNEC antenna modeling program, I assembled my own 

NVIS dipole, centered at 7.122 MHz. The feed point for 50 ohm coax was set at the apex at 23 

feet, the legs were cut to 31.3 feet and were anchored at the top of 10 feet fence posts. Using an  
antenna analyzer, I verified that the VSWR was roughly 1.6, matching the 32-j5 impedance value 

of EZNEC. 

 

 
 
I preassembled the dipole shown above; it included the two wire legs with bracket and an SO-239 

attached, 50-feet of quality DX Engineering 50-ohm coax with PL-259s and the sticks to elevate 

the ends of the dipole to my fences. 
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I got lucky in installation in that the porch on the back of the house gives me easy access to the 

roof; and, the modern chimney being framing around the internal metal ventilation pipe extended 
to just a bit over 24 feet, a perfect spot for the dipole feed. Oh yea, the west fence was exactly 

28.5 feet to the fence! Sometimes we get lucky.  

 
Initial test results on the air have been gratifying and confirming. With the volume set at a 

moderate level, I noticed immediately that the NVIS had a quieter noise signature than my 

SteppIR 33 foot vertical! The SteppIR vertical provides for a VSWR of 1 to 1 when using its fine 
adjustment button on the control panel. I found I my YEASU-FT450D also reported a VSWR of 

1-1 once I used the internal tuner, which brought it down from about 1.7 to 1. The few contacts 

I’ve made so far indicate that I’m doing better in receiving adjacent-state signals as compared 

with my vertical – which we would expect, and that indeed the noise background seems lower.  
 

In conclusion, my guess is our net is likely to increase contacts if all members in the group 

use an NVIS dipole antenna, such as that outlined above. High launch angles will produce 

stronger signals – given a good critical frequency of operation – and a reduction in the 

reception from static produced from distant storms from lower elevation sources. In effect 

the average S/N at each station should improve. 

 

References:  
http://www.daftlogic.com/projects-google-maps-distance-calculator.htm 

 

 

 
 

 

 

 

http://www.daftlogic.com/projects-google-maps-distance-calculator.htm
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Killer Signal Antenna 
by H.- Ingo W. Pallmann DL6IP 

http://www.mydarc.de/dl6ip/kite%20antennae.html 

 

A hundred years ago on December 12th, 1901, Guglielmo Marconi in Canadian 

Newfoundland some 2000 miles (or roughly 3200 kilometres) away from Cornwall 

received the first transatlantic radio transmission, the letter "S" (Success), sent from 

British Cornwall across the Atlantic Ocean. 

 

The receiving antenna was a 122m long wire fixed to a “Kluever Kite” that served as a 

sky-hook. This law of physics is still true today: 

A vertical antenna radiates at an especially flat angle, ideal for DX-connections. 

Vertical Lambda ¼ radiating antennas are commonly used for the upper bands. But how 

would you put a Lambda ¼ or Lambda ½ vertical radiator in the 80m or even in the 

160m-Band into practice? 

Sky-Hook for the Antenna Wire 

 
The solution is quiet obvious: With an end-fed wire antenna from a kite up in the sky led 

down to the radio on the ground. 

For the 80m-band accordingly at Lambda 1/4 a wire length of 20,8m (68.24 ft) is 

recommended. This may be achieved by utilizing an extensive earth-net or counterpoise 

respectively in order to cover all shortwave bands. 

It's a moot point what length an end-fed wire antenna should have to avoid such an earth 

net resp. counterpoise. 

   

http://www.mydarc.de/dl6ip/kite%20antennae.html
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As an alternative, a wire Lambda ½ long would be most suitable for the lowest operating 

frequency. When calculating the Lambda ½ length of an end-fed wire antenna at a cable 

cross section of 1.5 mm² (0.00232 sq in) for the most practical operating frequency in the 

80m-band, you will obtain a wire length of 41.32m (135.5643 ft). 

Perfect Wire Length for all SW-Bands 

As previously described, the end-fed vertical wire antenna has a length of 41.32m 

(135.5643 ft) (Lambda ½ at 3.6MHz). An extensive counterpoise is not required, as a 

Lambda ½ long wire always has at its operational frequency and its multiples thereof 

always a very high resistance. Hence an Antenna tuner must be connected in between the 

antenna wire and the transmitter to match the 50 Ohm resistance of the radio with the 

antenna wire´s very high resistance. 

What would the antenna wire's resistance be for all the other bands? 

- No worries ! - , because if the Antenna wire length is a multiple Lambda ½ of a 

preselected operation frequency it will always result in a high resistance of the antenna 

wire. 

At 21 MHz (15m) this will result in a sextuple of its Lambda ½ length. At 28 MHz (10m) 

it's the octuple Lambda ½ length. On the 80m, 40m and 20m-band it is analogously. That 

means our 41,3m (135.5643 ft) long antenna wire will always have a higher resistance 

than 50 Ohm and therefore an extensive earth net / counterpoise will not be required. 

 

 

Bleeding Off Static Loads 

If you expose a conductor to high elevations, it will collect more and more static load 

with increasing elevation. This may result in high currents, especially if thunderbolts 

within reach of a few miles or km discharge.  

For this reason it is mandatory to connect the antenna wire to a bleeder resistor of 

minimum 1 M-Ohm which is connected to ground (Earth net / counterpoise). 

As a substitute for an earth-net, larger metal objects such as i.e. railroad tracks, 

balustrades, wire fences, water pipes etc., would also be suitable. There are so many 

possibilities. 
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If you however disobey these rules, you'll possibly put your life at risk, at least you'll 

"fry" your antenna tuner and / or your radio. 

The bleeder resistor itself behaves neutral.  

That is to say that neither while receiving nor transmitting you will notice any noteworthy 

losses. The radio basically doesn't "see" the bleeder resistor at all.  

For transmitting at up to 200 W PEP, a 5 Watt / 1 M-Ohm-resistor shall be utilized. After 

all the theory now to practice. –  

Never connect your radio to an antenna wire, or even touch the antenna wire prior to 

having the antenna wire connected via a suitable bleeder resistor to ground! 
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Cody-War-Kite, “King of Box Kites” 
 

I have chosen the "Cody" kite as a "sky-hook", because of its legendary capability of 

lifting heavy weights, and its well tempered flight quality even in heavy winds above 5 

Beaufort.  

My "Cody" Box kite with top sail has a wing span of 2.5m (8.2 ft). 

 

The Cody box kite is named after his inventor "Samuel Cody" who introduced his "Man-

Lifter-Kite" 1901 to the world public. 

 

In former times such kites got employed by armed forces that lifted scouts high up in the 

air to have them explore the hostile groups behind the lines and report via phone to the 

ground what they have seen. 

 
 

Killer-Signal-Antenna 

I fix a 41.3m long antenna wire with a porcelain-insulator and a 3m (9.8 ft) long rubber 

cord, to relieve the strain of possible wind gusts, at the root point of the kite. 

The kite line should have a breaking strength of minimum 100 Kg (220 lbs.). 

The antenna wire I selected is of a highly flexible silver coated insulated Cu-wire with a 

cross section of 1.5 mm²(0.00232 sq in). 

The feed end of the antenna wire, also insulated with a porcelain-insulator, is fixed in a 

strain relieved manner to the upper insulated end of a 2m (6.56 ft) long telescope rod, 

which is secured in the ground. 
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The feed end of the antenna wire is connected via a 4mm (1/6") bunch pin plug to the 

"black box" at the upper end of the telescope rod, which contains the above mentioned 

bleeder resistor and a SO-239 plug socket. 

The bleeder resistor is connected to the earth net and the antenna wire is connected with 

an RG-58U coax cable via a SG-239 "Smartuner" (automatic antenna tuner) to the ICOM 

"IC-706MKIIG" Transceiver.  

Earth-Net & Counterpoise 

The earth-net is predominantly required to bleed the static load to the ground and 

comprises 16 individual Cu-wires with a cross section of 6mm² (0.0093000186 sq in) 8 x 

5m + 8 x 10m (8 x 16.4 ft + 8 x 26.2 ft) long, which are star shape arranged from the 

center at the bottom of the telescope rod and fixed with large nails to the ground. 

The smartuner and radio are connected to the earth net and optional to the car's body. 
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Conclusion 
 

With the Smartuner the antenna wire may be tuned within seconds to any selected 

frequency within the SW-bands (also within the WARC-bands). 

 

 

   
 

 

The receiving signals are simply overwhelming. 

All signals you may be used to receive in between S5 - S9 with your three-element 

tribander at home can now be received using the "Killer-Signal-Antenna" at signal 

strengths far above S9 ++ 

 

 

 
 

 

 

In one case, I had more than 30, partly extended QSOs within 4 hours not only with 

Ham's within Europe but also multiple QSOs with North- and South America, Asia and 

Africa. 
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It's lots of fun to call CQ, CQ-DX de DL6IP / KITE and to suddenly be at that end of the 

world where all the other OM's want to have a QSO with creating a massive pile-up. 

 

You'll always get 59++ reports and you could doubt if they're all true, if there wouldn't be 

the easiness in building up new contacts within seconds. 

 

You can't really notice a directivity for sure, all though you get the feeling there could be 

one in the direction with the wind. 

 

It's recommended to fly the kite in the open field, best on top of a hill; also it would be 

helpful to have another person available to help you with getting the kite assembled and 

the earth net put in place.  

Kites of this or similar designs require wind speeds of 3-4 Beaufort = appr. 25-30 Km/hr 

(15-19 Mph) and more. 

Such wind speeds may typically develop during the colder seasons. 

 

Therefore it's recommended to QSO from the inside of the vehicle, unless you belong to 

the species of the "YETI" that need such low temperatures to get off the ground. 

At the next opportunity you might here me on the SW-bands calling: 

 

CQ, CQ DX de DL6IP / KITE. 
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Four State QRP Group 

is now meeting at 

the Country Cupboard restaurant in downtown Seneca, Mo. 

 
 
The Country Cupboard has a nice menu and they have a separate meeting room we can use. 

The Country Cupboard restaurant is located in the first block north of the blinker light in 

downtown Seneca.  From Barney's, head north on Cherokee Street (that's the main street 

of town).  Go across the railroad tracks and keep going past the blinker light stop. 

The restaurant is located at 1038 Cherokee street, on the west side of the street.   

 

Caution:  If you are headed north, do not make a left "J turn" into a parking spot.  "J 

turns" are illegal in the downtown area.   Keep going north past the restaurant till you 

reach the residential area north of downtown where a "U turn" is permitted.  Make a U 

turn there (it's a wide street) and come back to the parking in front of the restaurant. 

Our group is an informal organization with no officers, no rules, no dues or any other 

things to get in the way of having fun with QRP.  

We get-together monthly for lunch and the sharing of ideas and information, parts 

swapping and just plain fun on our normal third Saturday of a month. 

All ham radio amateurs (or prospective hams) are invited to participate. 
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Build It, Ideas !!! 

My Elecraft KX3 mobile CW 

setup by Scott – NØNUF 

http://qrz.com/db/N0NUF 

 

Here are some photos of my Elecraft KX3 mobile CW setup. 

 

Elecraft has yet to release a mounting option for the KX3, so this information 

may be helpful. 

The RAM brand mounting fixture is the ultimate way to go and this particular 

setup installs in about 15 minutes with a few hand tools, and best of all, no 

drilling or damage. This is the easiest and most solid mobile setup I have ever 

used. The main components were designed to securely hold a full-size laptop 

computer. The laptop tray is replaced with a Universal Finger Grip fixture. The 

KX3 mounting kit consists of the following: 

 

RAM VB-110-VU - Double Swing Arm (fully adjustable positioning and 

height via hand knobs) 

 

RAM VB-185 Ford F250 Seat Mount (uses 2 existing seat bolts) 

 

RAM VP-TBF9U 9" Telepole Base (female) 

 

RAM VP-TTM8U 8" Telepole Top (male) 

 

RAM HOL-UN4U Universal Finger Grip (perfect fit for KX3) 

 

http://qrz.com/db/N0NUF
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This setup is 'throw and go'. Fast, easy, secure. The radio, key(s), and necessary cables 

are protected in a Pelican 1450 hard case when not in use. Total setup time including key 

install is about 2 minutes to setup or tear down. 

 

The Universal Finger Mount has rubber fingers that totally protect the finish of the KX3 

and hold it firmly. As you can see from the photo, either the Elecraft CW key mount or 

the Begali CW key mount (pictured) for the KX3 fit perfectly between the mount fingers. 

No sliding, no slop. The articulating swing arm and pivoting ball mount (attached to the 

finger grip fixture) allow endless positioning options. 

 

I am using a high quality, properly fused accessory plug for 13.8v DC power (in dash) 

and a simple alligator test clip (on the right 'hand screw') to complete chassis ground from 

radio to seat mount. The antenna is currently a Hustler 5" magnet mount with a Hustler 
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MO-4 22" mast, mounted on top of the cab with coax run in through the back door (or 

window). 

 

Yes, the Hustler 5" magnet securely holds a single Hustler 20m (RM-20) or 40m (RM-

40) standard trap mounted on the MO-4 mast at speeds over 75 MPH without issues. I 

would NOT recommend using the VP-1 triplex adapter to mount more than one coil at a 

time using the magnet. 

 

 
 

 

      

 

I am not a fan of magnet mounts, and wanted an antenna mount that is as robust as the 

rest of the setup, so I contacted Tom at ZeroFive-Antennas as I have ordered several 

products from Tom; the quality is excellent, and his antennas are robust and perform far 

better than most I have used. Tom designed a custom receiver-hitch antenna mounting 

fixture that slides into the trailer hitch receiver on the back of the pickup that elevates the 

antenna mounting point to the top of the tail gate. This is the ultimate in non-permanent 

mounting options and can be quickly transferred between vehicles with no drilling or 

damage to the vehicle structure. Simply slide the fixture into the receiver, insert the hitch 

retaining pin, connect a ground wire to a good frame ground (pigtail with banana plug 

ready to go), and attach the antenna mast using the Hustler quick disconnect hardware. I 

run the coax through the back window, through the door, or might possibly run some 

RG213 permanently under the pickup and in through a grommet. 

 

((editor’s note.....Scott, will have more pixs and antenna mount ideas in a 

future article in the QRP Banner.....stay tuned )) 
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  4 STATE QRP NETS....join the fun! 

Comfortable CW Nets [every Wednesday] - 

7:00 & 8:00 PM Central time on 3564 KHz.  

Net control is Terry, WAØITP in Ottumwa, Iowa. 

At ~ 7:30 & 8:30 PM Central time on 7122 KHz (Memorial Day to Veterans Day).  

At ~ 7:30 PM Central time on 7122 KHz (Veterans Day to Memorial Day).  

and 

~ 8:30 PM Central time on 1810 KHz (Veterans Day to Memorial Day).  

After the 80 meter net, check out 40 meters on 7122 KHz.  The start time is 

approximate depending when the 80 meter net finishes, and KCØPMH, Wayne 

Dillon is NCS for the 40M nets. 

 If we have to QSY a little, lets move up a half KHz at a time until we find a clear 

spot. 

Both of these CW nets are at "comfortable" CW speeds. Slow and rusty fists welcome!

 

Wednesday Waarble - 

We have an informal roundtable session each Wednesday evening throughout the 

year at 9:00 PM Central time on the 80 meter band (on or near 3580.5 KHz) using 

PSK-31 mode. 

All hams within range of our signals are invited to join the fun.  Dick Hammond, 

N0TGR is the NCS for the psk net. 

 

2nd Sunday SPRINT – 7 to 9 PM CDST, around QRP watering holes, exchange is 

4sqrp member number. You may want to also give the other station a RST report so 

they know how their signal is presented to the Sprint. 
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Coming September 14
th

 & 15th, 2013 

 

 
 

 

Big Brutus Bash 

HamOut 

 

Plus the  

1
st
 Flight of the 4sqrp SkyHooks 
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Big Brutus put the oooohs and aaahs in the backyard of the 
Heartlands!!! Miles before you reach this retired giant — you can see it 

on the horizon south of West Mineral, Kansas. Standing beside it 

makes one aware of how fragile he or she is. 

The statistics give the hard cold picture — 

 Bucyrus Erie model 1850B 

 largest electric shovel in the world 

 16 stories tall (160 feet) 

 weight 11 million pounds 

 boom 150 feet long 
 dipper capacity 90 cu. yds (by heaping, 150 tons  

— enough to fill three railroad cars.) 

 maximum speed .22 MPH 

 cost $6.5 million (in 1962) 

 

ADMISSION: 

Adults $8.00 

Sr. Citizens $7.50 

Child (6-12) $5.00 

Child (5 & under) FREE 

Group Rates Available 

RV Parking Available - $15.00/day 

For further information contact: 

Big Brutus by calling 

620-827-6177 

Open all year. 
Hours vary with Season. 

Closed Thanksgiving & Christmas Day 

  Note: Several 4SQRP’ers are going to be arriving the Friday 

night before, so if you have the time, please join in the fun! 

Contact the Big Brutus office for RV parking reservations. Most 

of us will be self contained for radios, food, water, etc. 
However, Pittsburg, KS is about 30 minutes drive from the site 

and there are hotels, food, and shopping. 
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Share the knowledge and help promote QRP by sending your 

Articles msWord or compatible, help hints, radio mods, antennas, 
portable operations, mobile installations, pedestrian mobile, radio 

reviews, and any non-commercial QRP interest? You do not have 

to have a complete article, just give me an idea, pictures, etc, and 
you get published! Email the “Banner” at 

ozarkqrpbanner@gmail.com 
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