
Tower Installation for the Radio Amateur 

•Your Dream Tower 
•Tower Requirements 
•Types of Towers 
•Permit Process 
•Installation 
•Safety 
•Maintenance 
•Lessons Learned 
•Summary 

By Terry G. Glagowski / W1TR -  2012-01-25 21:20 



Your Dream Tower 

• Large 6 stack of SteppIRs 

• Large LP on Power Tower 

• Rotating Tower Big Bertha 

• KC1XX – 300 ft 

• Moonbounce Array 

• Moonbounce Dish 

• Satellite Array 

• Charlie Brown Tower 



Large 6 stack of SteppIRs 

 



Large LP on Power Tower 

 

N5SDO 



Rotating Tower Big Bertha 

www.arraysolutions.com 



KC1XX – 300 ft 



Moonbounce Array 



Moonbounce Dish 

28 ft dish on Rohn 84 

K2UYH 



Satellite Array 

2 Axis Rotor 
KB5WIA 



Charlie Brown Tower – 10 ft 

Don’t Laugh!  
I made two 1296 contacts and 
many 6m, 2m, 432 contacts 
using this during the 2007 June 
VHF QSO Party  
 
After all… the lion’s share of my 
VHF tower is the 1000 ft hill! 
 
I decided I just had to put up 
some real towers after that fun! 

12-Sep-2007 



Tower Requirements 
• Fred K1VR: “Communications Requirements Drive 

Tower Requirements and Design…” 

• DXing? – Tower Height, Antenna Type, Rotor 

• Contesting? – Multiple Towers and Fixed Antennas 

• VHF/UHF/Microwave? – Steadiness of Tower 

• Moonbounce? – Array / Dish, Low Height, Tracking 

• Satellite – Rapid Tracking Directive Array 

• Wind Loading – Antenna Size 

• What Can YOU Afford? 



Types of Towers 

• Guyed 

• Self Supporting 

• Fold Over 

• Tilt Over 

• Telescoping 

 



Permit Process 
• See K1VR’s book  

“Antenna Zoning for the Radio Amateur”  

• Federal PRB-1 

• Some States Have Version of PRB-1 (not CT) 

• Visit Town Hall – Talk to Building Inspector 

• Town Bylaws 

• Building Permit 

• Health Permit 

• Inspection at Critical Construction Points 

 



Rules in Ashford, CT (Bylaws) 
• Amateur Radio Different from Commercial (CELL) 

• 100 Ft Maximum for Standard Application 

• 1 foot Property Setback for Each Foot Height 

• 70 Feet from Well 

• 15 Feet from Septic Tank / Drain Field 

• Bldg Inspector Encourages Tower Construction 

He’s the Town Emergency Communications Coordinator!  

• K1VGF is on the Town Board  



Building & Health Permits 



Tower Location – Plot Plan 
25 Hnath Road, Ashford, CT 06278 – 2 acre (approx 220 x 400 ft)

Notional Site Plan for approximate location of 50 ft and 80 ft towers
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HF Tower Concept 

 C4SXL @ 71 ft 

Antenna

Switch

Ground

Rod (3)

Coax (2)

 40m 87 ft

 20-10m 87 ft

Includes:

 5 ft rotator loop

 10 ft feed loop

Rotator

Coax (2)

 125 ft

Junction

Box

LM470D Tower Antenna Layout

 Maximum Tower Height 70 ft

 Minimum Tower Height 22 ft

LM470D Tower Antenna Layout.vsd -  28-Oct-2011  01:28



VHF Tower Concept 

 6m @ 53 ft  

 2m @ 60 ft 

70cm @ 64 ft 

23cm @ 64 ft 

Antenna

Switch

Ground

Rod (3)

Coax (4)

 6m – 68 ft

 2m – 75 ft

 70cm – 79 ft

 23cm – 83 ft

Includes:

 5 ft rotator loop

 10 ft feed loop Rotator

Coax (4)

 47 ft

Junction

Box

HG52SS Tower Antenna Layout

 Maximum Tower Height 52 ft

 Minimum Tower Height 22 ft

HG52SS Tower Antenna Layout.vsd -  28-Oct-2011  01:29



Windload Analysis – VHF/UHF 

Tristao (HG-52SS)

Telescoping Tower 52 ft

Total Wind Load 8.6 sq ftYaseu G600C

Rotator

Cushcraft A505S

6 meter beam

5 element

12 ft boom

10 ft elements

1 ft above tower

Wind Load 2.9 sq ft

15 Foot Mast

2 inch OD

Wind Load 1.5 sq ft (est)

Cushcraft 13B2

2 meter beam

14 element

15 ft boom

3 ft elements

10 ft above tower

Wind Load 1.8 sq ft

Cushcraft 719B

432 MHz beam

19 element

14 ft boom

1 ft elements

13 ft above tower

Wind Load 1.2 sq ft

1296 MHz beam

44 element

12 ft boom

4 inch elements

15 ft above tower

Wind Load 1.2 sq ft (est)



W1TR Tower Installation 

• Making the Plan 
• Transporting the Towers 
• Storing the Towers 
• Digging the Holes 
• Installing Rebar and Tower Bases 
• Pouring Concrete 
• Mounting Towers on the Base 
• Raising the Towers 
• Tilting Up / Down 
• Telescoping Up / Down 



Project Plan – Timeline of Activities 

Activity Timeline – Gantt Chart 



Project Plan – Order of Activities 

Activity Network Diagram (PERT) 



Bill of Materials 

Perhaps COST should be added to this? 



Transporting the HG52SS Tower – Paul KE1LI 
August 2007 
This tower came from 
W1BNC who simply 
wanted it removed 
from the premises! 

11-Aug-2007 



Storing the HG52SS 

It waited here until I figured 
out how to tilt it up. 

12-Aug-2007 



Transporting the LM-470D Tower – Paul KE1LI 

February 2008 
This tower came from K1YR,  
a fellow marching bandsman 
from UConn. 
He was moving to Hawaii and 
couldn’t take the tower! 

02-Feb-2008 



Storing the LM-470D 

It waited here until Summer. 

02-Feb-2008 



Digging the Holes – Frank K1MAA 

I rented a small digger for this, 
unfortunately  no pictures of it. 

25-Jun-2008 



Installing Rebar and Tower Base – K1MAA 
Note that there are 
two bases here:  
one for the tower, and 
one for the tilt over 
accessory 

26-Jun-2008 



Pouring the Concrete – K1MAA 
The supports should 
have been stiffer. 
The tower is a little 
out of kilter. 
Not to worry, there 
are adjustment 
bolts. 

27-Jun-2008 



Completed Tower Base – HG52SS 

According to tradition, one must sign all wet concrete ! 
Our relationship is now well cemented! ;-) 

30-Jun-2008 



Completed Tower Base – LM-470D 
30-Jun-2008 



Installing the Tower Mount Flanges 

There is one bolt underneath, 
Two bolts on top. 
The tower can be leveled by 
adjusting the bolts! 

26-Jul-2008 



Moving the HG52SS to the Base 
10-Aug-2008 



Installing the Tilt-Over Accessory 
Since I got the towers almost free… 
The Tilt-Over Accessories were the most 
expensive part of the tower system, 
especially due to shipping (30% of cost) 
from the West Coast! 
But, they were an excellent investment 
because they are strong and safe. 

10-Aug-2008 



Mounting HG52SS to the Base Flanges 
Mount the tower 
to the flanges on 
the bolts 

10-Aug-2008 



HG52SS Tilt Up – Fasten Cables 
Wrap the cable around ALL 
members of the tower to 
distribute weight evenly 

10-Aug-2008 



HG52SS Tilt Up – Just Getting Started 
10-Aug-2008 



HG52SS Tilt Up – Long Way to Go 
10-Aug-2008 



HG52SS Tilt Up – Almost There 
10-Aug-2008 



HG52SS Retracted 

Hey OM’s… 
The secret to getting 
your TOWER is to let 
the XYL have her 
POOL! 

10-Aug-2008 

POOL ! 



HG52SS Fully Extended 
10-Aug-2008 



HG52SS - Yaesu G-600RC Rotor - VHF 

The rotor mount is 
held in by gravity 

13-Sep-2008 



Thrust Bearing & Weather Shield 

The weather shield is a 
rubber pipe-size-converter 
from the plumbing section 
of Home Depot 

13-Sep-2008 



Installing the VHF/UHF Antennas 

Twist the 6m boom so the 
elements clear the ground 

13-Sep-2008 



Electric Winch Added 
28-Oct-2011 



Electric Winch with Weather Shield 
28-Oct-2011 



VHF / UHF Tower 
Ready for 
2008 Sept 
VHF QSO 

Party 



Moving the LM-470D to the Base 

This BobCat was here for 
landscaping of the pool. 
It came in handy when 
moving the LM-470D. 

26-Jul-2008 



LM-470D Tilt Over Accessory 
02-Aug-2008 



LM-470D Cable & HW Replacement 
21-Sep-2008 



LM-470D Retracted 
26-Oct-2008 



LM-470D Fully Extended 
26-Oct-2008 



LM-470D Tilted Over 

Tilting Tower Is Easy  
Since it is Almost Balanced, 
Slightly Top Heavy 

01-Nov-2008 



LM-470D, Rotor, Mast, Thrust Bearing 
10-Nov-2008 



W1TR Hanging Hinge Plate 

Keeps Antenna Level 
While Tower Tilts Over 
Using Gravity 

28-Nov-2008 



C4SXL Mounted on Mast – Closeup 
28-Nov-2008 



C4SXL Mounted on Mast 
30-Nov-2008 



HF Tower & Antenna Finally UP 
Ready for 2008 ARRL 10 Meter Contest  
Missed 2008 ARRL SS  

13-Dec-2008 



HF Tower 
01-Aug-2009 28-Oct-2011 



Safety 

• Don’t Climb Crank-Up Towers – Not Necessary 

• Safety Harness 

• Tool Carrier 

• Ground Support 

• Tower Safety Stand 

• Tower Weight Capacity 

• You Can Never Have TOO GOOD of a Ground 



Tower Safety Stand 
This item is made from available 
steel pipe from the plumbing 
section of Home Depot. 
I suggest painting it with Rustoleum 
soon after construction. 



Maintenance 

• Check Nuts & Bolts for Tightness 

• Check for Deformation / Cracks 

• Check for Corrosion 

• Lubricate Motors, Joints, Bearings, Cables 

• Check for ??? 

• Make Regular Inspections 

 

 



Lessons Learned 
• Think Ahead about Tower Base Orientation 

• Make the rebar / base support very stiff 

• Put Lock Washers on ALL Bolts / Nuts 

• Hinge Pins Work Their Way Out 

• Cotter Pins Break Off 

• Hanging Hinge Plate – Watch Clearance on Holes 

• Twist Antenna Booms When Near Ground (6m) 

• Don’t Use Walmart Plastic Containers Outside 

• Pound Ground Rods In Loose Dirt IF Possible 

• Do Things the EASY WAY, Power Tools 

• Adding a Motorized Winch Easy 

 



Think Ahead About Base Orientation 

What if I were to 
find another  
LM-470D? 

Could I Swap It for 
the HG52SS? 



Lock Washers Added to HG52SS Base 

The Lockwasher should have been there from the start. 
After a year, the tower bolts began to loosen! 



Hinge Pin Works Its Way Out 

I tried a cotter pin, but it broke after a few months. 
Next Idea: make small angle brackets to keep pin from working out 



Hanging Hinge Plate – Watch Hole Clearance 

The clearance holes on 
the hanging hinge plate 
were insufficient, did not 
align properly, and the 
bolts were too long. 
 
It caused the hinge plate 
to not completely close, 
leaving the antenna tilted 
(it still worked AOK). 
 
I drilled / cut larger holes 
and cut the bolts shorter! 



Walmart Boxes Replaced with PVC Electrical Boxes 

On the left, I used cheap $9 plastic storage boxes from Walmart. 
They worked great for a couple of years, then got brittle, crumbled and broke. 
I replaced them with electrical PVC boxes ($20) from Home Depot 



Twist Antenna Boom Near Ground 

As the tower nears the ground, loosen the 6m boom from the mounting bracket.   
Twist it so that the tower can come lower without forcing the elements into the ground. 
The other beams have smaller elements and don’t have this problem! 



Summary 

• Towers at W1TR are Telescoping / Tilt-Over 

• Easy Maintenance for Antennas & Feedline 

• Hanging Hinge Plate Great for HF Antenna 

• Performance Difference of Beam Antennas vs 
Wire Antennas PRICELESS ! 



Google Earth Satellite Photo 



73, Terry - W1TR 


