Two Ideas for Skyhooks

I - A Rotatable Mast for 6M
II - A 34’ Mast for HF Dipoles

Concept, Design, Implementation

Some practical ideas for construction that Larry Banks, W1DY)
you may be able to use yourself. First licensed: 1962 (KN1VFX)

W1DYJ since 1966 — Amateur Extra
This is NOT a “how to” talk. 33 Blueberry Hill Road Woburn MA
Itls an Ilideas” ta”(. 9B-DXCC 8B-WAS-MA 6B-WAS-ME

6m-VUCC [565+ Grids]
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Abstract

Have you ever wanted to put some kind of antenna up, but you didn’t
know how to keep it up? Perhaps this talk is for you. This is not about
antennas; its about keeping those antennas in the air.

In 2008 Maren and | bought a 2" home in Harpswell ME, south of
Brunswick. | threw up some simple HF dipoles just to get on the air. By
2013 | was ready to upgrade these.

* First a mast for a 6m yagi (part | of this talk)

 Then a mast for an HF fan dipole (part II).

This is an “ideas” talk with some practical ideas for homebrew
construction.
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Part I - A Rotatable Mast for 6M

* Concept
Background, Constraints, Futures
Location
Mast Concept

Result

* Detail Design and Implementation
Antenna Choice
Mast Design
Rotator Mount

Brackets
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I — A Rotatable Mast for 6M Concept

Background

* Maren and | purchased a 2" home in Harpswell, ME in 2008
* The first few years were aimed at HF using simple dipoles
* 6M has always been one of my favorite bands = | needed SOMETHING on 6M
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I — A Rotatable Mast for 6M Concept

Constraints

* We were there only 1/3rd of the time — not there for UPS deliveries (or mail)
* | wanted to build and erect this by myself
* 1did not wish to put up a tower

* lonly had a table saw, a drill press, and hand tools
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I — A Rotatable Mast for 6M Concept

Futures
* | wanted something that would handle a SteppIR DB-11 in the future
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I — A Rotatable Mast for 6M Location

* Summer 2013: Experimented with a yagi at 18’
* Too low - Need to have the antenna above the roof line
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I — A Rotatable Mast for 6M Location

* One “obvious” location: a mast on the 2nd floor deck
* But the yagi had to be easy to access
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I — A Rotatable Mast for 6M

Mast Concept

Tilt-Over

Mast

|

i
[ 118" mast

Two Ideas for Skyhooks

Page 9

W1DYJ ~ Larry Banks




I — A Rotatable Mast for 6M Mast Concept

Tilt-Over : Pulleys

11118 mast

Mast '{ /

Puley
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I — A Rotatable Mast for 6M Result

International
DX
Association
0.
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I — A Rotatable Mast for 6M Result

International
DX
Association
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I — A Rotatable Mast for 6M

Detail Design and Implementation

* Antenna Choice
 Mast Design

* Rotator Mount
* Mast Brackets
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I — A Rotatable Mast for 6M Antenna Choice

Start with 6M =2 Start small, SteppIR DB-11 later
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I — A Rotatable Mast for 6M Antenna Choice

Start with 6M
* Needs to be reasonably small: 3 EL is optimum between gain / F-R / mechanical

* Decided to purchase,
not build from scratch

* Investigated many
choices:
M? 6M3-SS
Forcel2 LFA-306
Cushcraft A50-3S
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I — A Rotatable Mast for 6M Antenna Choice

Start with 6M

* Chose:
InnovAntenna 50-LFA-3

* LFA 2 Loop Fed Array
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I — A Rotatable Mast for 6M Antenna Choice

Why an LFA? A little antenna theory

* Dipole in free space = ~73 Q ‘ ‘

Two Ideas for Skyhooks Page 17 W1DYIJ ~ Larry Banks




I — A Rotatable Mast for 6M Antenna Choice

Why an LFA? A little antenna theory

® >
p_—
P

* Folded dipole in free space . — , 3
=~4x73 =~300 Q \ \ -
- 300 Q twinlead FM antenna
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I — A Rotatable Mast for 6M Antenna Choice

Why an LFA? A little antenna theory

Dipole on yagi, [driven element]
loaded by reflector & director
=~125Q
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I — A Rotatable Mast for 6M

Antenna Choice

Why an LFA? A little antenna theory

Plus: no matching

Folded dipole on yagi: |

| network and it is

ax12.5= ~500)

broadband
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I — A Rotatable Mast for 6M Mast Design

* Need to be able to raise by myself
* Need to rotate — but rotator cannot be at the top: too heavy = rotating mast

* Needs to be strong enough for DB-11 = thick wall tubing
- Needs to be about 18’ tall > too lonqg and heavy to ship cheaply
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I — A Rotatable Mast for 6M Mast Design

* Multiple coaxial thin wall tubing = thick wall tubing
— Telescoping sections of thin (0.058”) wall 6’ Al tubing

—> But How Thick???
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I — A Rotatable Mast for 6M Mast Design

How Thick? — Assumptions
Mast Dimensions Target Tribander: SteppIlR DB-11
€ I Antenna 63 Ibs / 6 ft2 wind area / 11’ Turning Radius
18’ Max Wind Speed: 80 MPH

Bracket

11’
Bracket
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I — A Rotatable Mast for 6M Mast Design

How Thick? — Assumptions

Mast Dimensions

. @T Antenna

18’

Bracket From your favorite Mast Calculator = 0.188” wall
[Champion Radio Products:

MARC Mast, Antenna and Rotor Calculator]
Bracket

11
‘ = Requires four (4) coaxial 0.058” aluminum tubes
7 4 x0.058=0. 232 3x0.058=0.174
- J— Rotator

Two Ideas for Skyhooks Page 24 W1DYIJ ~ Larry Banks




I — A Rotatable Mast for 6M Mast Design

., 1.875" 1625

—'f 6’ tubes can be shipped by
W x 20 4" S8 O' 1 - -8 T UPS- (And I COUId fit them
whtasher, 2ot A0 in my car to take to Maine.)
4 x 058 = 6 G
o Jlll-o B | Four concentric 0.058’ AL
tubes -- NESTED TOGETHER
Eyebolts for
lifting cord [Bracket 6
.O... ] @ | 2” (3)
6 6 1.875” (3)
i x 20 - 1.75” (3)
bolt (4} ws @ 9 =
"‘i““{ﬂ}er' [Bracket | @ 1.625"  (2)
oK+ -- 5
wall it _“L
° - i \ Tubes must be cut and
L[ cleaned carefully!!!
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I — A Rotatable Mast for 6M Rotator Mount

Trailer
Connectors
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I — A Rotatable Mast for 6M Rotator Mount

S5 #10 x 24 x 2" flat

head machine screw/

i lockwasher/inut
" 5" dia Fixed Rotator Base
W'adlx 2
stud and )
wingnut 38" spacers .
| SAE Al Rotator Bese Pleee 111 | 8' x 8" Al Plate 3/16'
B ML= — Ve - 20 bolts l—' T T :)
L NG 5o heoofan AE BE -
" washer [[5S #10 x 14" Hinge / ' (1D | o
| flat head 9 N /Fﬂ
S ~ }"Tl
N\ 3/8" x 5/8" PANIELL
S8 #10 x %" V \ ™ slotted hole /' Ht5lfiese— S
pan head 2) OAK Base Plates (8 x 4 x ~1 1/8") glued together i o
s
ek

DECK

1V 218"
cutout

i

a" e e 7 : -
P M’\ \L"W!
7
I 1 g | . 'Ewi"\f
—
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I — A Rotatable Mast for 6M Mast Brackets

Lower Bracket
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I — A Rotatable Mast for 6M

Ilg

« 4 14" -t 3 3 N
l= SII }J
[
ﬂ Lt sz n
6 x 10" x 38" [
[
AR AR
1" 25" AL angle
w bolt 19" x 3"
[ | 152" x'a‘lfsz'
te
—2 T '-::ﬂ pla
oN  —-— —L
UFPER
BRACKET i
CL of mast (!n
e}
M
o
7
Clearance: ~ 34"

Stauff Blocks

Oversized to allow rotation
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Mast Brackets

Stauff 654PPH

Front View
| |
% > 3W—
| |
PR Mo sy |

I

. &

4" x

a
o
]

S T Y, T
et
x 112

ottom piece; 8" x 10" x 3/8"

Top piece: .

6" x 18" x 3/8"

1)
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I — A Rotatable Mast for 6M Result

"%‘ -3:': &

L ox v
INDEXA
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Part 11 - A 34’ Mast for HF Dipoles

Background = initial antennas
Conce pt - replace existing dipoles / easy to raise with just me
Design - mast / pulleys, etc

Implementation = mast / brackets / “DDA”
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II - A 34’ Mast for HF Dipoles Background

Summer 2008: Purchased house
Summer 2009: Added 2/440 stick for MARA

Summer 2011: Added 80/40/20 fan dipole
“to study HF”

April 2014: Added 40M % A Vertical
- (also used on 15)

Comet GP-9

- Shortened 40m dipole to 30m

[

»

I

— - — —mer — — —
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I1 - A 34’ Mast for HF Dipoles Concept

* Spring 2016: Replace existing fan T
dipole with higheroneon |
80 / 30 / 20/ 10 ; Comet GP-0 :

| |
|
|

40/15

(added 160 in Sept 2017)

________________ o
|
| I
DXengineenng | i I
5—&?25?!2@ | | I
| | 4
|| ED
| e
T T
.
S
|9 |
5 | |
T
.
) L1 1
[] 1
[MerNadional
\/j Assg:i}aition
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I1 - A 34’ Mast for HF Dipoles IMast Concept

Allow for a 2/440 stickon top ™ ?
Allow for a 4-wire fan dipole =, 'é’“‘é‘ T~34-- 1

Allow for antenna experimentation,

i.e., this must be raise and lower

Mast needed to be both strong and
light weight so | could raise it myself

Two Ideas for Skyhooks

X50NA

Diamond

30'——

25' —A

20——
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II - A 34’ Mast for HF Dipoles IMast Design & the DDA

! _
1
IIDDAII Pulley
Dipole
Distribution 9
Assembly

Pivoting Base
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11 - A 34’ Mast for HF Dipoles Mast Material

1-800-777-0703 My Account~ My Wish List Order Status v Items in Cart 0
Helio, Log In

X)

|

Search | Keyword or Part#

Search Within Results
Shop v Hot Deals What's New Brands Tech Info & News Help Center About Us Contact Us

You Have Selected ® DX Engineering Fiberglass Tubing
Department / Rigid Tubing '))> % % % % % 5 Customer Reviews

[ X ] Remove
DX Engineering Fiberglass Tubing is ideal for building your own antenna supports, such as

Part Type / Fiberglass Tubi ENGINEERING
art Type / Fiberglass Tubing quad spreaders, insulated UHF stacking frames, a vertical wire, or even temporary push-
[ X ] Remove ¥ up masts using the larger diameter tubing
Product Line / DX Engineering Fibergl. . :
Tubir‘:; Line / DX Engineering Fiberglass These are high-quality 1/8 in. wall pultruded fiberglass tubing are designed to smoothly
[X ] Remove telescope together with the next size smaller and larger. DX Engineering Fiberglass Tubing
c features a soft gray color that is uniform from piece to piece to make an eye-pleasing
assembly and is finished to be highly UV resistant
DX 'Englneenng T?Iescoping ) Optional slit ends are ideal for clamping without drilling, because drilling weakens the
mb"]g COmpreSS|on C|amp Kits tubing. Don't forget DX Engineering stainless steel element clamps for that final, long-
DXE ch Kln lasting assembly or easy-to-assemble portable installation. DX Engineering Guy Rings and
3 P Vertical Guying Kits are available to stabilize a vertical assembly
Bo the first to view this produc X
Be the first to Review this product Note: Whenever the DX Engineering "Documentation” tab is available, please look at the

Compression Clamp Kit, Clamshell Type for associated files for additional product information

Telescoping Fiberglass Tubing, 2.75 to 2.00 inch
Diameter, Kit

Availability: In Stock

Estimated Ship Date: Tomorrow

Uses for our DX Engineering Fiberglass Tubing are only limited by imagination. Kick your
thoughts in gear and order your tubing... today!

lH.In-Slore Pick Up Available in Ohio Details ~

$19.99 (5) 8’ tubes: 2.75”, 2.5”, 2.25”,
2”,1.75” + Clamps = ~$190

International
DX
Association
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II - A 34’ Mast for HF Dipoles IMast VieW [the day I raised it}

International
DX
Association
10
et ’ @
ey S| A
DX| DX |
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II - A 34’ Mast for HFE Dipoles Ml ast Base
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11 - A 34’ Mast for HF Dipoles Mast Base ~ NO!

This was not good enough!

The mast was not captured
by the base.

Next time: a solid pivot base.
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11 - A 34’ Mast for HF Dipoles IMast Base ~ Next Time!

When we sold our place in Harpswell in
2021, | brought back to Woburn all of
my ham stuff.

When | erected this same mast in
Woburn, | designed/built a new base

that captures the mast properly.

The details are not part of this talk.
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11 - A 34’ Mast for HF Dipoles House Brackets

International
DX
Association
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11 - A 34’ Mast for HF Dipoles House Brackets

V-Bolt
| DX Engineering # DXE-CAVS-3P
| Need 2 @ $18.95
3 i Aluminum Bar: '4” x 3" x 22"
i Online Metals 6101-T61
| 4' = $13.86 + $18.53 shipping
Al 6" x fa.l.h _ x4
. Carner BcFr-d.‘ e — 5w
:% | Sheathing — 14" |
: o pr ) S SS Hardware
: j McMaster-Carr
N e | b
- % 4z
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11 - A 34’ Mast for HF Dipoles House Brackets

Marine grade blocks

Sizing a pulley
Rope too small: Rope
falls between
frame and sheave, /

and compresses in
groove

Rope too
large: doesn’t
fit in groove

/

Frame

Sheave

International
2
Two Ideas for Skyhooks Page 43 W1DYIJ ~ Larry Banks

INDEXA




11 - A 34’ Mast for HF Dipoles The “DDA”

Dipole Distribution Assembly

Screw Eye

PVC C{

Drill 7/8"
through hole g 32 x 1 1/8" eyebolt

. - —==0§ ?O"" #12 wire — 80M
Fan dipole design 1+ Sked 40 condat OL ]2 End Caps 2
literature shows that ot et o= 14 a5l
all wires should be it e | B R
parallel for best
modeling |

. % /19 Al/PVC tubing

Provide attachment 2 PVG Cap ) . epow

(attached with pop-riveV'
Weep Hole

(plug w/Scotch Brite)

points for four
dipoles spaced 6”

W1HIS “Pretty Good Choke”
NCJ Jan/Feb 2013

Include integral
common mode
rejection

Buss wire to
connect to coax
Screw Eye

T

clamp for coax strain
relief. (attached with
pop-rivets)

Two ldeas for Skyhooks
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%" PVC (~7/8" OD) ~ 5" long
| ————__ Fair-Rite Products
p/n 2631102002 (4)
| RG-303 (4")

2" PVC (~2 3/8" OD) ~ 2' long

/

2" PVC Cap
(attached with pop-rivets)

L strap, %" x 1/16", 312" v\
long — w/3/8" cable / Weep Hole

S0-239 (plug with Scotch Brite)

(83-1R)

International
DX
Association

(™

D)
=
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II - A 34’ Mast for HF Dipoles The “DDA” ~ Top Half

Screw Eye

Drill 7/8°
PVC Dﬁ‘ through hole g 32 x 1 1/8" eyebolt
E % #12 wire — 80M
1" Sked 40 mnduitQ,{ ,,§ End Caps (2)
90° w/ end cut off | \Weepi e #14 wire — 30M
L °TT Holes -
(2) 7/8" x 2' Al
tubing spaced 6" .
Hoe #14 wire — 20M
L #14 wire — 10M
Clearance] | Wire threaded inside
% Hole | | AIPVC tubing
i§ —

74" Elbow
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11 - A 34’ Mast for HF Dipoles The “DDA” ~ Bottom Half

Clearance  Wire threaded inside
Hole Al/PVC tubing
== 3" Elbow

Weep Hole
(plug w/Scotch Brite)

W1HIS “Pretty Good Choke"
NCJ Jan/Feb 2013

Buss wire to

connect to coax
Screw Eye

f //

" PVC (~7/8" OD) ~ 5" long
Fair-Rite Products

p/n 2631102002 (4)
T RG-303 (4"

2" PVC (~2 3/8" OD) ~ 2' long

2" PVC Cap

L strap, %" x 1/16", 314"

long — w/3/8" cable /'
clamp for coax strain
relief. (attached with
pop-rivets)

Two Ideas for Skyhooks

(attached with pop-rivets)

‘-—H—- ——
T Weep Hole
S0-239 (plug with Scotch Brite)
(83-1R)

International
DX
Association
10 4
o SIS SR
” 5 ¥
DX & DX |
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11 - A 34’ Mast for HF Dipoles The “DDA” ~ Parts
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11 - A 34’ Mast for HF Dipoles The “DDA” ~ In Place

o TR O
| /1l

Connection e
Box full of

Polyphasers [T Sl

Two ldeas for Skyhooks




11 - A 34’ Mast for HF Dipoles Results

International
DX,
Association
QBDI0 47

4
INDEXA
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Two ldeas for Skyhooks

Thank You!

www.qsl.net/W1DY]
ssocia:izn
|
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Appendix

Detailed Drawings
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Appendix

i

F Y

6M Bracket Parts

House Plates

i

&
il

£
Y _

76" drill for

V4" drill for eyebolt
Countersink bottom for nut

3/8" cap ! ‘F ----- -'T- sy — for top lifting rope anchar
sSCrew e -
1 ! 'l' Fil
| 2 | T 2
: L facsescs -I_
S AR B e -
| | Countersink
: bottom for #10 FH
|
- Bottom piece: [
B x 10" x 318"
I | [
- 3.325" G[
| | [
—(r———f—— | | |
= = -~ «‘I i .J.-:sz'!' il |
732" dirll | Topume | bbb oepo— - - House > Sleeve
¢ l sk e, et el Bracket (4)
I T ' I I 1% %1% x W
: = o ;__{:}“ e e ] angle x 4"
B Thear
» 5.925" » r i : :
[ [
Sleeve Plate (2)
4" x 62" x 4" L;_ - | 3_":
g Jhc s = I
Ly by Stauff Cover (4)
| R 194" x 3V " x 3/32"
; ; I
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Appendix 6M Pulley Template

Cs
| | | | |
» 3 »* — «2116'— &
| | Angle |  Bracket ¢ v
o | | | ? 3ME" for
‘ 1 .I‘ 1 » | #8 pan head |
| | [ | [ | || | |
| | @32 for '4-20 pan head | | |
| H | L] I |
| | | . |
Angle Bracket
0 t
'.u\=.
| ! | v
I |
,,
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Appendix HF Bracket Parts

g
i

-
-
o
el
-
"
|

_.(_':)‘:_

_H_i._(?__ ll n

Rib Plate (2) Angle (2 ea)

L F:%at-_l_ _(Bﬁ-(_ (3"=1/4%) % 3" (171437 37

i ! ! +| 9= 151 o '_*fd'_}_t:{
#H:LJH *ﬁfﬁfb ﬁ d} | df;g |

|l
L

: ™ Clearance holes for 10-32 {13/64")
=A== |\
}

| v N\ 3{‘35;'5“95_ Need 32 sets: 10-32 SS bolts,
(3" )X washers, lock washers, nuts
Base Plate ) \‘ )
(4"x3/8") x 6" ool iy
battam
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Appendix HF Bracket Parts

| |
| L-_..l|.-:-| Brackel Onby |
| 720 cap scred with midock |
nut far microblack vmed 1o 1
I ralpa mast

| ]
| |
| |

DRLL AFTER ASSEMBELY

| 10r32 % 55 Bok, washer, N R
| tack washer, ms (32 |

O e

?

j
S

{
A

L-:——1 9'16"—H+—1 i e
o
| | | '
|
|
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Appendix Fan Dipole

10M - 8'3" #14

1 15
14" 8" g BOM - 62" 2" #12 g
_——— — — — — S —
3-':- ] 217 11", #12 3 '_LU_:-':%.II L
’ ; oS w South
20M - 18 ol o = '

(8} Wire Rope Clip

Cord

Egg Insulator

Eomemen (3) Reg Insulator l
Choka
(4} 1/8" wire Oval sleeve |
S S - T T T T T T B0M
cons BOM - 62' 2" #12 8 14 2 63.5' #12
-

5 North RN

30M 21" 11" #12

Ega Insulator
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20M -] 16' #14
OM - 7'9" #1

Common
Mode
Choka
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Abstract

In 2008 Maren and | bought a 2" home in Harpswell ME, south of Brunswick.
| threw up some simple HF dipoles just to get on the air. By 2013 | was ready
to upgrade these. First a 6m yagi (part I of this talk) and then an HF fan
dipole (part 11I). This is an “ideas” talk with some practical ideas for
homebrew construction.

Bio

Larry was licensed in 1962 as novice KN1VFX and became W1DYJ in 1966. He was an
engineer and project manager in Hewlett-Packard Medical's cardiac lab in Waltham and
Andover MA starting in 1969. In 1985 he started the cardiac R&D lab’s CAD and the SW
Testing groups. He moved to HP Medical Education in 1993, responsible for technical and
project management training. When Agilent split out of HP in 1999, he became Agilent
Technology’s global program manager for their Learning Management System. "Retiring" in
2005, he then consulted for Avago (now Broadcom) on eLearning technologies through 2012.
Larry holds three degrees in EE from MIT. He spends his time chasing DX and contesting in
Woburn, traveling with his wife Maren, and attending many jazz and classical concerts. He is
the net manager and newsletter editor for the MMRA, publications editor for HamXposition,
and a member of the YCCC.
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