                                                                          Yagi Design – K6JRF © 2017                                                                                                22                                                                            


[image: image4.png]YAGIS,

PRESENTED TO: SAN DIEGO DX CLUB BY: Jim Forgione
OCT 25,1989 WB6FZC




[image: image5.png]6326 mt ackerman g

[
san diego, ca 92111

Tonite we will explore some interesting facts about;

* stacked Yagis: Gain in FS and over GND

* Single Yagis

* Impedance Data on Baluns

* Yagl Design Procedures using YO and MNEC
¥ Optimized Commercial Antenna Designs

* BIG GUN Antennas Optimized with YO
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Optinmun_antenna's happen by computer

09/23/89

STACK GAIN VS SEPARATION
20 mtr ant 36
separation
Gain }11.0 10 8110.7]11.2|11.0| 11.0]11.4}11.3}11.3]11. .5111.6411.5
F/B 23 21 36 35 |18.3] 36 35 35 33
Gnd Galn ]15.6 15.6}15.5]15.5 [15. .51]15.
20 33 |32.5 18 3

GDU'! [ 2%
Do
GDU'Y o
W .
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Ch .

O‘t
H
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F/B 26

Beam Width

F$s (©) |61 62 62 62 62 62
Gnd (9) |61 62 62 63 63 63
Angle (©0)]12 12 12 12 12 12
I O EN B N BN N E
LEGEND: Gain in dbi

1 = 20 mtr stacks only
2 = 20 mtr stacks w/ 40 mtr 2 el
3 = 20 mtr stacks w/ 40 mtr, 80mtrs and 10/15 mtrs

==>>>> B U T <<<<==

A Well Designed 4 el Yagi on a 41' Boom has
(Fs) 1 0.3 DB1 6Gain, 30+Db FB
and

(GND) 1 5.5 DBi1 Gain, 30+Db FB + 1 0O< Angle !!
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Optimum antenna's happen by computer

STACK GAIN VS ARRAY HEIGHT

204BA stks vs DXSPC3 stks

Stack sep 90" 120" 140"
fixed @ 36'|{DXSPC3 stks|204BA stks|204BA stks
Gain 12 0 ll 0 11 l
F/B
Gain
F/B

Beam Width
51
52
12

FS
1 = 20 mtr stacks only

Gnd
Angle (90)

LEGEND

09/23/89
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Just for the fun of it.....

Let's Design a High Gain 4el Yagi that has:

* Forward Gain = 1 O .4 Dbl MIN
¥ Front/Back Ratlio = 30Dk MIN

* Boom Length = As close to 40 ' as possible!

IMPLICATIONS;

* Antenna Feed Impedance (Ra) = 10 Ohm=s

* Elements dimensions must be "right on"
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MNEC ACCURACY

HALF WAVE DIPOLE CONVERGENCE
1= 299.8 MH2
s = 0.001588A
koh - w/2
1.0 h=0.25\
RWP KING Y = 9.611 - j4.752 (mZJ)] 45

.0
G(imJ)
100 55
-60
9.0

0.00 oos - 0.10 UN 0.18 0.20 0.25 0.30

2218 1412 10 8 6 4
N - NUMBER OF SEGMENTS

Convergence test of MININEC for a dipole near first resonance.

Vs
Number of Segments
6-8 12-14 18-24
ACCURACY
in % for
Half Wwave

Dipole
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Design Method using YO and MNEC

* Sstart Yagi design w/ YO.

-using: Moditied Taper Algorithm
24 Segments for MNEC

¥ Use MNEC where most accurate.
-most Yagis will model best with 20-24 segments.

* Find Offset Frequency (OF) using MNEC.
-0F Freq. is where YO & MNEC agree

* Apply OF to YO for all further simulations.

* Use MNEC for final value of:Ra + jX, Gain, F/B
-Ra will be used for tip dimension

* Use YO to set driven element tip length to MNEC's "Ra"
-ie find freq in YO where Ra = MNEC value,
use that tip length for driven element

* Use HP3 to accurately match antenna to feed line!
-use program to set position of shorting strap.

BY FOLLOWING THE ABOVE PROCEDURE, MY DXSP-3 YAGI MATCHED OUT
AT 14.186 Mhz AT 50 OHMS RESISTIVE. CENTRAL DESIGN FREQUENCY
WAS 14.190Mhz. NO TIP ADJUSTMENTS WERE NECESSARY {!!

THE FEED IMPEDANCE OF THIS YAGI IS 1 0O OHMS !!!




[image: image13.png]e ——

JR? Bngineeri
oL thetneering,

$326 at ackeraapn dr
san diego, ca 92111

HVENN TURNG SLIDES
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model CL20, Illustlation.
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model CL20

14 Mz FREQ
Horizontal POLARIZATION 14.17 iz

10 - 13 dBi OGN

22 dB  F/B

35 dB FIS

1.1 : 1 VSwR

50 ohms FfFEed 2

- o*
0 10 20

-25 -10
Figure 1. Patterns, model CL20

VSWR

2.0
36 .4 fT Lovess7 L
30,5 Fr Boulessl 1.5 )
22,637 Tienwg RO 1.0
40 m/s :

. .1 .2 .3 .4 MH
26 kg 57l _14 o -2 | -4 Mz




[image: image15.png]6326 at ackerman dr
san diego, ca 32111

ECl

& 2

£ FIGURE 3/']

S3

%/,M4X30

&
l
o

4-PLACES

Director Element Assembly.




[image: image16.png]$326 at ackerman dr

Eoglnoeerin
__..___g____._.______-.g> san diego, ca 92111

ECLl 3

P2
SEE FIGURE 3
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STUB INSTALLATION
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Optimum antenna's happen by computer
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BALUN MEASUREMENTS

H
L |
Cc (

51.4]|+15.14955 n
2.7|+13.4]473 n
3.6|+11.1]325 n|52. l
5.1]+10.4}1258 n|54.

GAIN BN86 COAX'BALUN 'CHOKE ' BALUN
)
)

n = Inductive p = Capacitive
LEGEND

All measurements were made on a HP4191A RF Impedance Analyzer
with each balun terminated in a standard load resistor:
Z = 50.9 ohms @ 3.3 © at 14.000 Mhz
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IF INDUCTIVE (+3X)

Lbl + Lb2 = 140nh
Then Rd = 53 ohms

Readjust Ca=555pf
Xa=-20.2
Then Rd = 50.1 ohms

"L ENGTHE N"

BALUN ANALYSIS

EQUIVALENT CKT ANALYSIS

IF CAPACITIVE (-3X)

Cbl + Cb2 = 900pf
Then Rd = 67 ohns

Readjust Ca= 336pf
Xa=-33.3
Then Rd = 50.3 ohnms

"$S HOR T E N"

69/23/89

14.190 Mhz

Ra = 11.3 ohns

Ca = -20.9 = 537pf
Lh = 303nh

ckt values above,
49.9 ohms
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[image: image23.png]This program solves the matching for a classic hairpin match to the driven el-
ment. It includes a solution to the input taper section which IS part of the
halrpin matching systen. The taper section is assumed to take a LINEAR tran-

sition starting from the driven element feed point to the parallel lines.
jrf engineering
(c) 1989
Hairpin Match Calculation
Desigh Frequency (Mhz) ? 14.190
Enter Coax Impedance (ohms) ? 52
Enter SPACING between Hairpin conductors (inches): ? .75
Enter DIAMETER of Haipin conductor (inches): 2?2 .2

Yagi Input Resistance - REAL part (ohms) ? 11.3

MAXIMUM separation at input to taper section (inches): 2 .75

Halrpin Match Design

Design Frequency : 14.190 Mhz Feedline Impedance : 52 ohms
Z-Ant REAL part : 11.3 ohms Imaginary part : -21.45 ohms
Hairpin Spacing : 0.750 inches Hairpin Diameter : 0.200 inches
Taper Width : 0.750 inches Taper Length : 0.000 inches

Length of HAIRPIN (measured from start of parallel section): 14.96 1inches

To check the hailrpin w/o taper, enter same dimension as 'Halrpin Spacing'
for 'Taper Width'.

Change dimensions (y/cr) ? ;E

T
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Halrpin Mateh ¢aleulation

Enter SPACING between Hairpin conductors (inches): ? .75

Enter DIAMETER of Haipin conductor (inches): ? .2
Yagi Input Resistance - REAL part (ohms) ? 11.3
MAXIMUM separation at input to taper section (inches): ? 5.25

TAPER section length (inches) :7 3.5

Halrxpin Match Design

Design Frequency : 14.190 Mhz Feedline Impedance : 52 ohnms
Z-Ant REAL part : 11.3 ohns Imaginary part : -21.45 ohnms
Hairpin Spacing : 0.750 inches Hairpin Diameter : 0.200 inches
Taper Width : 5.250 inches Taper Length : 3.500 inches

To check the halrpin w/o taper, enter same dimension as 'Hailrpin Spacing!
tor 'Taper Width'.

Change dimensions (y/cr) ?
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