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Design & Build 23 cm Yagi Using Simple
Tools
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DL6WU Yagi Design £

e Design Presented in 1982 Article

— Published in UKW-Berichte January 1982
Issue

— Titled “Extrem Lange Yagi-Antennen”t.2
 Elements Shorted to Boom

— Hole in Boom Drilled Smaller Than Element

— Element Driven Into Hole With Hammer

— Cold Welding Element to Boom
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WABSTKU Antenna &

 Built DL6WU 1982 Article Based Antenna in
1986

 Gain Measured at Central States VHF Society
Meeting In St. Louis

e Converted All Measurements from Metric to
Decimal English Units

« Boom Was Split to Fit in Back of Van

 Antenna Installed on Tower For August 1986
UHF Contest — Taken Down April 2009 to Repair
Broken Boom
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WASTKU Antenna dLg e

e 13.5 Foot Boom Boom to
] Mast Plate —
— 5/8”" Diameter Attached
—0.058" Wal N amne
Thickness

— 3/16” Element

» Folded Dipole

— 1/8” Brass
Welding Rod
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WABSTKU Antenna &

e 3/16” £
Elements ‘ !

COId - Thru Boom
We|ded to «| Cold Weld g \
Boom | g -

e NO
Elements
Lost After
23 Years

e Boom Joint
Gave Way




WASTKU Antenna £

 Folded Dipole
Feed

e Balun-UT141
Semi-Ridged
Coax

e N Type Coax
Connector

 Tuned By
Bending 15t
Director
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Element Cutting Jig £

e Holds . c
: O
Element |—~14¢ 26, ‘
Material®
’ f\djus:i] MO Locknut
n t Squ[EW o |-
eng D] 0

~ Baseboard
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. Modified Jig

e Placed Rod
Holder Back to
Back

e Used English
Screw

e Measured Each
Length Change
With Rule

e Chamfer Element
Ends 45 With
File or Sander

WWW.NTMS.ORG 3

| Holes Misaligned
. | to Better Hold Rod |

Adjust Screw |
to Length of
Element
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Folded Dipole Bending Jig £

Microwave

* Use Dowel
Diameter of A ¢

Dipole ID3 (\ %%I | %

& & T
 Dowel Space AN -%

to Dipole T
Le n g t h fﬂc‘?::lnn:r }/ Pack to correct I
height
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e 1x4 & 1x2 8 | Metric&
_ | English Scale |
— Right Angle 5 \ — e
Mount e mﬁwwww
e C Clamp to 55
Drill Press Bed
C Clamp Boom
Material to Jig C Clamp
 Use Small - soom aterial

to 1x4

to Pin Boom
While Sliding
Jig on Drill

Press Bed

WWW.NTMS.ORG



North
Texas

Software Example s

Microwave
Society

 VK5DJ - e

Entry screen for yagi details “agi Calculator
ALWAYS enter frequency before ather data

S OftWare Frequency in MHz MNumber of directars
léﬂi Construction of directars/reflector Construction of Dipole
- Diametet of dipole bend mrm Cross-section of boom mrm
® I re C O rS 25 15 rivieil el Metal shape

& Found & Round
Dipole gap at feed point mm Boom type ' Square  Square
[ ] R O u n d 5 € Square section © Flatribhon " Flattibbon
& Round
oun rDirectors/Reflector mounting [ —
B O O l I l RG-6 (foam PE) 75 ahm |~ & honded thraugh metal boam clded Dipole maunting
RG-0¥ (foam PE) 52 ohm X * Same as Dir/Reflector
RG-5 (PE) 52 ohrm  insulated through metal boom
R.G-§ (foam PE) 50 ohm © Fully insulated

 nan metal baom [or standoffs)
RG-8A (PE) 52 ohm
[ ] O n e RG-3 (FEY 51 ohm

FG-84 (PE) &1 ohm Diameter of element (mm]) Diameter of element (mmj
FiG-9B (PE) 50 ohm

RG-11 (PE) 75 ahm C— —

rU OOI I I RG-11 (foam PE) 75 ahm
HG-11A (FE) /b ohm
RG-12 (PE) 75 ohm

RG-124 (PE) 75 ahrm |
® Used FiG-17 (PE) 52 ohm
RG-17A (PE) 52 ahrm
RG-55 (PE) 53.5 ohin
RG-564 (FE) 50 ahm
U T 1 4 1 RG-558 (FE) 53.5 ohim
RG-58 (PE) 53.5 ohm
RG-58 (foam PE) 53 5 ohm

S e m I RG-584 (PE) 53.5 ohm
FG-58B (FE) 535 ohm ;I Calculate Back
R i dged Mo coax selected for 41 balun
Wersion 2.6.1 Copyright 2003-2009

B aI u n lﬁ'startl ] {8 V-UHF Q50 real time m, I (& Vagi Calculator - Windo. .

Q Inbox - Microsoft Outlook | B, CC Cluster User WAST... | @ Microsoft PowerPoint - ... ||5$;q( Yagi Calculator J f @

<« | O] 71| ™ = PAS0 G 7:56 Am
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o C al Cu | atl on AIEEETE EIEY

Yagi Calculater

MBS YAGI CALCULATOR =

. - Frint results
. al n IS v'agi design frequency =1296.10 MHz
Wanselength =231 mm

Parasitic elements contacting a round section metal boom 15.00 mm across

Folded dipole mounted same as directors and reflector Create YO
Directorjreflector diam =4 mm
Radiator diam =4 mm
REFLECTOR __ Baun |
- | E I 122 mm long at boom position = 30mm (T =53.5 mm)
WI t aC RADIATOR

Zingle dipole 106 mm tip to tip. spaced 46 mm from reflector athoom posn 76 mm (IT = 455 mm) Back
Folded dipole 119 mm tip to tip, spaced 46 mm from reflector at boom posn 76 mm (T = 52.0 mm) —

E I ement or s T

Length  Spaced Boom position Gain Gain
(no.) (mm) {mm) (mim) (mm) (dBd) (dBi)
1 105 17 94 450 26 48
2 104 42 135 445 B3 75
[ ] Folded 3 103 50 185 44.0 71 9.2
4 102 58 243 435 8.4 105
o 100 Bb 306 425 9.4 1158
. 11 k] B8 77 420 102 124
7 k] 73 450 420 108 131
DI Ole i a8 76 526 15 115 137
a a7 a0 EBOG 1.0 121 142
10 96 83 B89 405 125 147
. 11 a5 87 776 40.0 130 151
C I a5 84 865 40.0 134 155
O n S r u C I O n 13 94 90 955 395 137 1549 Folded dipole measuring points
14 94 91 1047 345 141 16.2
15 a3 93 1139 39.0 14.4 165 —,
16 a3 93 1232 390 146 168 ”‘ )E
-

Wersion 2.6.1 Copyright 2003-2009

ft}startl J & V-UHF Q50 real time m. ., | (& agi Caleulator - Windo... | (5] Inbox - Micrasoft Outlaok | 5§, €C Clusker User WAST... | | @] Microsoft PowerPaint - .. | %4 Yagi Calculator J Val @| [‘« Ol = P = @B Bios
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* Folded

Yagi Caleulator

. 35 a8 43 2930 365 17.8 199 -l

I O e 36 88 93 3082 36.5 174 200 Print results
57 jifi3 493 3175 36.5 16.0 201
kL] ili) 493 3267 365 161 202
ek} a8 43 3360 365 18.2 203

40 88 93 3452 36.5 18.3 204 Create YO
o All Element VIR

COMMENTS
The abbreviation "T" means "Insert Ta", itis the construction distance from the element tip to the edge of the boorn for through boom &I
mounting

.
S p aC I I l g Spacings measured centre to centre from previous element
Tolerance for element lengths is +~ 1 mm Back

Boom position is the mounting pointfor each element as measured from the rear of the boom and includes the 30 mm overhang The
total boom length is 3575 mm including two owverhangs of 30 mm

The beam's estimated 3dB beamwidth is 19 deg

Of B O O m A half wawe 4:1 balun uses 0.70 velocity factor UT141 (FTFE) and is 61 mm long plus leads
FOLDED DIPOLE COMSTRUCTION

Measurements are taken from the inside of bends
Folded dipole length measured tip totip = 119mm
Total rod length =261mm

Centre of rod=131mm

Distance HI=GF=44mm

Distance HA=GE=B4rmrm

Distance HB=GD=84mm

Distance HC=GC=13Tmm

Gap at HG=5mm

Eend diameter Bl=DF=25mm Folded dipole measuring paoints
If the folded dipole is considered as a flat plane (see ARRL Antenna Handbook) then its resonant frequency is less than the flat - - -
plane algorithm's range of 10:1 "( )E

L«l
=
®

Wersion 2.6.1 Copyright 2003-2009

.c'ﬁstartl ] {8 Y-UHF G50 real time m, .. | (& Yagi Calculator —Wmdn.‘.l | 0] Inbox - Microsaft Gutiook, | £ €C Cluster Uiser WAST ., | |@] Microsoft PawerPaint - .., ||%;,,\'agi Calculator J 2 @| [
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® B al u n ¥agi Results == x|

Help

Yagi Caleulator

.
Construction TR TR 3
36 il a3 ange 365 17.9 200 Print results

37 a8 43 3175 365 18.0 201

it} a8 93 3267 365 181 20.2

34 a8 43 3360 365 18.2 203

40 a8 93 3452 365 183 204 Create YO

41 a8 43 3545 365 183 205

COMMENTS

The abbreviation "IT" means "Insert Ta", itis the construction distance from the element tip to the edge of the boom for through boom
rnourting

Spacings measured centre to centre from prewious element

Tolerance for element lengths is +-1 mm Back

Eoorn position is the mounting pointfor each element as measured from the rear of the boom and includes the 30 mm overhang The
total boom length is 3575 mm including two owverhangs of 30 mm

The beam's estimated 3cB bearmwidth is 19 deg

A half wawe 41 balun uses 0.70 welocity factor UT141 (FTFE) and is 81 mm long plus leads

FOLDED DIFOLE x|
hMeasurements ar

Fuolded dipole len

Total rod [ength =;

Centre of rod=131

Distance HI=GF=¢

Distance HA=GE=

Distance HB=GD- z,=2,/a
Distance HC=GC-

4.1 Balun Construction

Gap et HG=Emm \ )

Bend diameter Bl uUT141 [PTFE) Folded dipole measuring points
i Z2 R [ 2]

Ifthe folded dipole

plane algorithm's

Unbalanced to TX

L«
=
o

= Folded s than the flat
j[}ule “‘ )E
=

Wersion 2.6.1 Copyright 2003-2009 Back

@Startl I (& V-UHF Q50 real time .. | & vagi Caleulatar -W\ﬁﬁﬁ.‘.l )] 1nbas - Mierasoft Out\aakl [5 CC Clustar Usar WAST.., | | @] Mierazaft PawatPaint - ... ||‘5$;,’\'a.ji Calculator I rd

(

« O] f] = =GB sz aM
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