Tower InstaIIatlon for the Radio Amateur

Glagowski / W1T
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*Types of Towers
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Your Dream Tower

Large 6 stack of StepplRs
_arge LP on Power Tower
Rotating Tower Big Bertha
KC1XX — 300 ft
Moonbounce Array
Moonbounce Dish
Satellite Array

Charlie Brown Tower




Large 6 stack of StepplRs







Rotating Tower Big Bertha




_ KCIXX — 300




Moonbounce Array

W5UN EME Array with 32 2M5SWL horizontal antennas, and 32 front mounted ten element vertical antennas
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Charlie Brown Tower — 10 ft

12-Sep-2007 i

Don’t Laugh!

| 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!

| decided | just had to put up
some real towers after that fun!




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 & H

Town of Ashford
Planning and Zoning Commission

Apptivation #

Application for ZONING PF,

i application mast be subazitred dlong with e soquived fix and sy sther infomation required as cutlacd in
the Fowa of Aslalind Planming and Zoning Fegulations before a yoaing pertit can b issied The moning permit
fa reguined for any new somstruction, sddrtion, signage, and may e cequired For alterafions 40 any uilding or
pruperty. Pleses o soparate slieet {or o sdle drewing showing all ntthe following: cusang and propased
striehores with their distunces to the property lioes and streets, dimbensions of the propecy and disbnces to any
wrdands o waergdurses, divewy location, the septic sysem and well Jocation, mad te doculioe of mer sign in
welitivoship fo roads, propeny finas, distaoes o bulidings.  Seme applications may Fequete a formal site plan
epbmirted 10 he Cotnmizsion for a fonmal revicw, Check e tepulanons G moete detatls of these teg nismnents.

Name ol gpplicant:
Auddiess ulappliceme:

Adddiess of e

EMAIL: npt raqoived

A dress of Progecty:

Asseszor’s Map#  Blwk Lul¥ _. Exiutine Zome . Aumeme of Property

Propused Avtiviey: Residantial Comovercini___ . Other:

New Ciomstruction: Addirion - Alberabion

Proposed Activity:

T (we) the pisbersygagd petitionen!s) hereby doposa that [am fawiliar with e Town of Al 2 Somry Respktions and
that i reyuired supprrting deenmenistion pecompanies his aplicalion. | twed undenstund thet the ubmission of masourate
o incamplete information shall be gz S demial of this applicarion By the Comansission. T(we haveny mickarise the
Town o Ashibed, Use Asliford Flanning and Zoakne Comrtizainn of 1heir resgective sgeirs 1 nspeet the mitjecr propars
at easanble lnnes ok hefire and after 3 final decision i wade.

Sipoatare {5} Owaer e Dt
{miner e s - Data:
P — Drate

For Ciffical Use:

Received by, . et boe Paud

Zomning Enfarcesrment CHficor Decisinn

Copission Decision } Dale:

v wed: Augnst 25, 2007

ealth Permits

NOILD3S
HINMO [ INYDNddY

EAsSTERN HIGHLANDS HEALTH DISTRICT
B100A APPLICATION

[trhuldng ewersm nhange of use, blllinga.dihm mssury snu:'h.ue and lot line dllangej
E iona. fime i o

25 Hnath Road {__ Achford, CT
Address of proposed activity  Street Number Towm
___ Tery G. Glagowski I ___25Hnath Road, Ashford, CT 06278 1_(B60) 429-9444
Cwner Name Mailing Address (strest address city zip) Telephone
i !
Applicant Name {if different than owner) Mailing Address {strest agaress iy, zim) Telephone

AL LOY

Degcribe the proposed structure or activity with dimensions (e.g.= “addition with bedroom, bathroom and
family room™ or “in ground pool” or “wintenizing exsting porch”)

__Foundation for 52 ft Amateur Radic Tower behind garage_ 4 ft x 4 ft x 6 ft deep

__Foundation for 80 ft Amateur Radio Tower behind garage 5 ft x5 ft x 8 ft deep

I8N ALH340Hd
DMILSH I

Residential

Non-residential

Mumber of exosting bedrooms _ 4

Please describe
Property served by septic system? YES  Age of System _ Jyrs
Property served by on-site well?  YES  Other

Plot plan - atiach a scaled drawing showing property Bnes and dimensicns, locafion and size of existing and proposed
structures, and site features, such as driveways, wells and sepfic systems, draing and watercourses.

Building plan — attach a sketchfloor plan of the proposed sfructure, addifion or renovation showing existing and proposed
rooms with door and window locations.

034IN03y | S033N
YiVa oS MY

NOTE: Soil test data (deep test pits and percolation test) are requined for the review of this application. If soil test data is not
available in your property file, you will need to schedule an appointment with the health district sanitarian in your town for soil
testing (additional application and fees are required). Please schedule soil testing as soon as reasonably possible to avoid
delays in processing your application. If you have any questions regarding the soil testing, please contact the Eastem Highlands
Healih Digirict sanitarian in your town.

As property owner or duly authorized representative of the property owner of the above referenced property, | agree to permit
EHHD etaff to enter the above referenced property as part of this B100a apphcation review process. | further agree that thie
authorization to enter the subject property may extend through a period of time ending with the final B100a application approval
and affirm guch with my signature below.

Please read the requirements above before signing and submitting this application.

Applicant Signature Date

ATNOD 3501
I0H40

Application approved
Comments/Conditions

Mot approved By Date

Please return this form, plans and an application review fee of $33 to the Eastern Highlands Health District office in your town.
Fievized May 2007



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 8Q

ft towers
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HF Tower Concept

LM470D Tower Antenna Layout

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

HG52SS Tower Antenna Layout

HG52SS Tower Antenna Layout.vsd - 28-Oct-2011 01:29
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Windload Analysis — VHF/UHF

1296 MHz beam

44 element

12 ft boom

4 inch elements

15 ft above tower

Wind Load 1.2 sq ft (est)

Cushcraft 7198
432 MHz beam

19 element

14 ft boom

1 ft elements

13 ft above tower
Wind Load 1.2 sq ft

Cushcraft 13B2

2 meter beam

14 element

15 ft boom

3 ft elements

10 ft above tower
Wind Load 1.8 sq ft

15 Foot Mast
2inch OD
Wind Load 1.5 sq ft (est)

Cushcraft A505S

6 meter beam

5 element

12 ft boom

10 ft elements

1 ft above tower
Wind Load 2.9 sq ft

Tristao (HG-52SS)
Telescoping Tower 52 ft
Total Wind Load 8.6 sq ft

Yaseu G600C
Rotator




WI1TR 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

&l Microsoft Project - Tower Installation Plan.mpp

@ File Edit View Insert Format Tools Project Collsborate  Window Help  Adobe POF -8 X
JEERGAVIERRAI I eddt BB Blviow - QQFEOH: @ 9 + = 5 shon- | .8 .;gg Al Tasks % R

WRadaasd %

E + Resources + | Track - Report - =

Zh.-
LM470D Antenna Installation
Task Name Duration Start Figh | 13,07 [Sep2,'07 |Dec?,'07 |Mar2'08 [Jun1,'08 |Aug31,'08[ Nov 30, 08| Mar1,'09 |May 31,'08] Aug 30, '09] Nov 29, '09] Feb 28, '10 | May 30, "10 Aug &
Al[BE[s (2[4 w[2[B][B[n][s[s[n][e[w[2[w[D[12][B[e[2[6[20[3]16] |
= HF I VHF CrankUp Tower Instalstion 346163 days  Sun7i2207  sat9/ten0 | N
[fl HGA28S Tower Acquisition 10dayz  Sun72207 Wed 772507
HG5258 Transport to Ashford 643days  Thudi07 Sat 81107 '%
LM4700 Tower Acquisition 1043 days Wed 1/23/08  Sat 1/26/08 . . . .
\ J—
LM470D Transport to Ashford 1day Sat1/26/08 Sun1/27/08 L% ACtIVIt / Tlrne“r € Gantt Chart

Complete HG525S Tower Permit 17.88days  Thu%6i07 Wed 91207
Complete LM4700 Tower Permit 4dayz Tue5M308 Wed 514108
Acquire Tower Hardware 239.43days Frid/didg Mon 6/23/08
Tower HG525S Base Construction M dayz Wed6/2608 Wed 7/2108
Tower LM4700 Base Construction M days Wed6/26008 Wed 712108
HG5255 Tower Restoration 8 days Mon6/23108 Sun7/20108
HG5255 Antenna Installation 12703days  Sun727/08  Sun9Ti08
Tower HG5285 Final Adjustments | 22235days Sun 9708  Sat9M810
| LM470D Antenna Installation |1405.13 days Sun7i27i0§  Sat117i09

Ml [

[ Understand Tower Permit Process  65.43days  Thu8M607  Fri 9707 %

B e e e e N RN L L

it




Project Plan — Order of Activities

& ‘Microsoft Project - Tower Installation Plan.mpp

@ Fle Edit Vew Insert Fomat Tools Project Colshorate Window Help  Adobe PDF -8
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Frsh 9 Dl Ldaps P 9/L307 Dimiigdags Frism 208 DO days
Coer 0% o T00% o T00%
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Frich: 5/1905 Dir4dags Fiisn 7720 Dl days
Activity Network Diagram (PERT) G 1 G .
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Bill of Materials

s

..-"'m“-., = - HG5255 Power Winch Design Parts List.xlsx - Microsoft Excel - B2 X
H) _
—~/ Home Insert Page Layout Formulas Data Review View Developer Acrobat W - O X
=é i < A= = =- ) =l || galnset~ || E - ;
Calibri 14 A AIE = §I|r§}"| =" General v = E: L
J Eg] = ‘ﬂ’ _jd o™ Delete - E'
Paste [B| 7 U~|~|d- A-|||=E = =|EE |- ||| $ - % | %50 Condtional Format  Cell . Sort & Find &
- — = sleslll== : 00 >0 Formatting + as Table = Styles~ | A Format = | (27 Fitter~ Select~
Clipboard = Font " Alignment [ Mumber [ Styles Cells Editing
Al v F ‘ HG5255 Power Winch Design Parts List ¥
A B C D E
1 |HG525S Power Winch Design Parts List Perhapg COST should be added to this?
2
3 |Description Quantity|Notes |Specifications
4 |Winch 1|Have Harbor Freight 1300 Ib hoist
5 [Steel Sguare Stock 1|Have 1.5 inch square, 1/8 inch thick wall, holes 7/16 dia, holes spaced 1 inch
6 [Steel Strip Stock 1[Have 1inch wide, 1/8 inch thick, 3 feet long or so 3
7 |Hex Bolt 8|Have 3/a inch dia, 2 inch long, 16 tpi
8 |Hex Bolt 2|Have 3/8inch dia, 3.5 inch long, 16 tpi
9 (U-Bolt 4(Have 2 inch center, 2.5 inch long, 3/8 inch dia, 16 tpi (with bolt and lock washer)
10 |Lock Washer 14|Have 3/8inch dia
11 |Hex Nut 14|Have 3/8 inch dia
12 |Material to Cover Winch for Weather - Mailbox 1|Have 9 in high, 6 in wide, 15 1/2 in long, 11 inch up to spindle
13 |Mount for Weather Cover 2|Have Aluminum Angle Stock
14
15
M 4 » M| Sheetl -~ Sheet2 . Sheetd .~ % [ m |
Ready UE@ ]| 1003 @—@—@) I




Transportmg the HGSZSS Tower — Paul KE1LI

~ -

August 2007
| This tower came from
o W1BNC who simply
B wanted it removed
iii“"j“%"-'.‘ from the premises!
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Storing the LM-470D
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Digging the Hole.s‘—tFrank KIMAA

\:"; ,q W
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25-Jun-2008

“lrented a smaII dlgger for th|s
unfortunately no pictures of it.
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Installing Rebar and Tower Base — KIMAA
7/ Y TTT=——5te that there are
26-ff !

| 7 — | .two bases here:
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Pouring the Conc

The tower is
‘Q kilter. :

4

e e



Completed Tower Base — HG525S

30-Jun-2002,

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




Completed Tower Base — LM-470D
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Installing

Py, - f

There is one bolt underneath,
Two bolts on top.

The tower can be leveled by
adjusting the bolts!
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Installing the Tilt-Over Accessory

Since | 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.

g



Mounting HG52SS to the Base Flanges
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HG52SS Tilt Up — Fasten Cables

10-Aug-2008




ilt Up — Just Getting Started

HG52S8S T
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HG52SS Tilt Up — Almost There
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HG52SS Ret[/acted

10-Aug-2008 =

Hey OM’s...
The secret to getting
= . :
[~ & your TOWER s to let
= the XYL have her
POOL!




HG52SS Fully Extended




HG525S - Yaesu G-600RC Rotor







Installing the VHF/UHF Antennas




Electric Winch Added
on, V !V’
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VHF / UHF Tower




g the LM-470D to the Base




ilt Over Accessory

470D T

LM







LM-470D Retracted




LM-470D Fully Extended
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W1TR Hanging Hinge Plate

'y




IVIo nted on Mast —Iseu C




CASXL Mounted on Mast

Tk
s,




HF Tower & Antenna Finally UP

Ready for 2008 ARRL 10 Meter Contest ©
Missed 2008 ARRL SS ®
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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 Safet San

£

This item is made from available N —
steel pipe from the plumbing
section of Home Depot.

| 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 ??7?

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 | were to
find another
LM-470D7
Could | 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

| 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).

| drilled / cut larger holes
and cut the bolts shorter!




Walmart Boxes Replaced with PVC Electrical Boxes

On the left, | used cheap S9 plastic storage boxes from Walmart.
They worked great for a couple of years, then got brittle, crumbled and broke.
| replaced them with electrical PVC boxes ($20) from Home Depot



Twist Antenna Boom Near Ground

As the tower nears the groun, 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
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