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Things I learned…why do this?

• Tired of neighbors complaining

• Noise from close consumer electronics

• Wanted to be more effective in contests

• A new challenge
• Learning new things

• Getting harder to do 48 hour contests

• K9NW…”your rate will improve when you are louder”

• W9RE..”your antenna improvement should make a 

significant difference”



Project Goals

• Winning Regional Station

• State of Art SO2R, M/S and M/2 Station

• 1.8 through 1296 mHz

• CW, SSB, RTTY and EME operation
• Shack setup for 48 hour team operation

• Opportunity to train future contesters

• At least 3 db better than home station

• Competitive DXing station on every band

• FUN!!



Assessment of competition
Who wins the contests?

ARRL SS, NAQP - domestic contest...we are in the middle of these 

contests. Winners are very good at SO2R operation and have 

multiple antennas switched in several key directions - E, SE, S and 

W (WB9Z, N9CK, W9RE, K9BGL)

CQ WW, WPX and ARRL DX - DX contest requiring high gain 

antennas with low angle takeoff. (K9NS, WB9Z, K9UWA, N0NI, 

W0AIH)

ARRL 160 - requires gain antenna and good rx antennas (K9DX, 

K9AY, WB9Z, W9RE, K9UWA, N0NI, W0AIH)



Assessment of competition continued

Who wins the contests?

ARRL 10 - Multiple high gain yagis in multiple directions

VHF Contests – Multiple high gain yagis in multiple directions and 

vertically polarized for some FM contacts (K2DRH, K9NS, 

WB9Z)



K9NS - Harvard, IL



K9NS - Harvard, IL



K9NS - Harvard, IL



WB9Z - Crescent City, IL



WB9Z - Crescent City, IL



N0NI, Rippey, IA



W0AIH, Fall Creek, WI



K2DRH, Albany, IL



K2DRH, Albany, IL



Common denominator?

Each has multiple towers

Each has many choices of antennas

Antennas have gain and directivity

They are very competitive



Why have many antennas?

Different arrival angles vary by distance

Angles change during sunspot cycle

Angles change during the day

Reduce interference from sides and rear



Layout considerations

• Reduce inter-station interference

• Dipoles for 160 and 80

• Space for receiving antennas

• Minimize attenuation of signals between 
antenna and shack

• Antenna choice per band

• Multiplier station able to be close to run station



Property

• Flat

• Rectangle

• N/S

• 10 to 20 acres

• Away from residential areas

• Zoning







2009





2010



2012







Tools used in selecting 
antennas and towers:

• EZNEC - The is an antenna design software 
that can simulate antenna patterns.

• HFTA - High Frequency Terrain Analysis is used 
to show the effect of local geography on the 
antenna pattern.

• VOAAREA and VOACAP - is a simulation 
software that shows the reliability of a path to 
any DX location using the selected antennas.



Antennas
• 160m – 5 el vertical array
• 160m - dipole
• 160m – 8 circle rx array
• 80m – 4 Square/Comtek controller
• 80m - dipole
• 80m – 8 circle rx array
• 80m – 3 el yagi on 60’ boom
• 40m  - two stack of 4 el OWA on 48’ boom
• 20m – three stack of 6 el OWA on 48’ boom
• 15m – three stack of 7 el OWA on 48’ boom
• 10m – three stack of 8 el OWA on 48’ boom
• 40-6m – 2 X SteppIR DB-42 yagi

















VHF Antennas

• 6m – two stack of 6M9JHV
• 2m – two stack of 2M18XXX
• 222 – two stack of 222-7WL
• 432 – two stack of 432-9WL
• 902 – two stack of 33 el loops
• 1296 – two stack of 45 el loops
• 2m – FM vertically polarized 
• 222 – FM vertically polarized
• 2m – 18XXX
• 2m EME – 4 X 2MXP28 14H+14V

KR7X Hank Lonberg











Equipment list

• Gathered input from John, W2GD and 
Don, K4ZA



K9CT Bill of Materials – Tower Construction- Rev2
(Based on KR7X Preliminary Plans/Drawings Sept, 2010)
Rohn Material Summary 55G for Hill Order

Quantity Rohn Part Description Comments

86 55G Straight Sections

2 SB55G Short 5’ Base Section

6 BPL55G Bearing Plate All six s/b 2 inch openings

4 GA55GD Guy Brackets

3 or 0 AS455G Accessory Shelf Array Solutions Alternative 

Design is better and 

recommended.  For Mult tower 

(2) and EME (1)



Rohn Material Summary 25G for Hill Order

Quantity Rohn Part Description Comments

2,900 ft EHS cable ¼ inch EHS cable Six 500’ rolls   - Hill item

1 25AG2 2 in. cone top section

12 25G Straight Sections

1 SB25G5 Short 5’ Base Section Assumes DXE or WB0W 

insulators are used

1 BPC25G Base Plate

4 GA25GD Guy Brackets

0 AS25G Accessory / Rotator 

Shelf

For aluminum stinger attachment 

– PURCHASE THIS ITEM FROM 

Array Solutions, Rohn shelf will 

not work



Bulk Tower Material Summary

Quantity Mfr / Model Description Comments

? Rohn  TB3 2 inch thrust bearing 3 in = TB4  - Amts TBD

252 PLP ¼ inch Preforms EHS Buy by the box direct from PLP.  

150 PLP  DER-

2169

3/8 Glas-Grips Buy by the box direct from PLP for 3/8 

Polygon Rod

9,700 ft Polygon 3/8 in. guy rod 5000’ min order?  Color? Order 10,000 feet.

252 3/8 in. thimble For ¼ EHS ends Rohn, others, see 

http://www.uscargocontrol.com/Search?se

arch=thimble&x=25&y=8 Part #: HDTGV3/8 

$ .62/each

150 ½ in. thimble For 3/8 Polygon ends Rohn, others, see above URL  Part #: 

HDTGV1/2

$1.42/each

150 3/8 in. anchor 

shackle

Screw pin type Rohn, others see 

http://www.uscargocontrol.com/Rigging-

Supplies-Hardware/Screw-Pin-Anchor-

Shackles-Galvanized $1.39 each Part #: 

SPAS3/8

150 ½ in. anchor 

shackle

Screw Pin type Rohn, others, see above URL  $2.35 each  

Part #: SPAS1/2

75 turnbuckle ½  in x 12 in  Eye/Eye Rohn, others see 

http://www.uscargocontrol.com/Rigging-

Supplies-Hardware/Eye-Eye-Galvanized-

Turnbuckles/Galvanized-Turnbuckle-Eye-

Eye-1-2-x-12 $8.60 each  

Part #: EETBGV1/2X12

http://www.uscargocontrol.com/Search?search=thimble&x=25&y=8
http://www.uscargocontrol.com/Rigging-Supplies-Hardware/Screw-Pin-Anchor-Shackles-Galvanized
http://www.uscargocontrol.com/Rigging-Supplies-Hardware/Eye-Eye-Galvanized-Turnbuckles/Galvanized-Turnbuckle-Eye-Eye-1-2-x-12


Tools

• Ladders

• Ropes

• Lug All

• Klein Grip

• Drift pins

• Crane!



Team

• Dave Arrenholz Contractor

• John Crovelli, W2GD

• Don Daso, K4ZA

• P&K Antenna, Dixon, Brian and Matt

• N7MB, WB9UWA, N9DOA

• H3 Fabricating

• Rebar material and assembly



Time and 
Construction

• Site prep - year

• Plan – several months

• Permit – one year

• Material acquisition – 6 - 12 months

• Weather delays

• Construction

• Testing

• Repairs





















Steelhenge - Trivoli































































Coaxial Cable Required:

9396’ – 1 5/8” Heliax

2147’ – 1 ¼” Heliax

2500’ – ½” Heliax

























For Sale
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GH Control
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Discoveries

• Stack

• Noise

• Rain/Snow

• DB42 Stack

• Stack vs other antennas

• DX vs Domestic

• Maintenance



Results

• M/2

• SO2R

• VHF

• EME



Thanks and 73
de K9CT


