


OVF Dualbander, Model 233

* Bands 12m and 10m

* 3 active elements on both bands
il * Gain 8.2dBi
* F/B20dB
 SWR<15

* Boomlength 420 cm
Max spacing 400cm

» 2 fed elements, the 12m elements

Equal length short cables from both driven elements via
T-connector to L-match. Opposite cable polarity.

*  One parasitic el on 12m, coil loaded
* 3 parasitic elements on 10m

e Switched L-match to 50 ohm for both bands
* Instant band change

 Monoband performance
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The concept of Opposite Voltage Feed with short cables

Rear element Front element

K1 and K2 are current baluns. In practice ferrite beads on coax.

T1 and T2 are coax cable along the boom, equal in length,
as short as spacing allows.
The cables are included in modeling.

L1 and C1 illustate the L-match.
: Impedance of the antenna itself is not 50 ohm.
K1 Additional parasitic elelements may be added in front of OVE
Another higher band elements can be fed
with open sleeve principle, red elements in the picture.
21.8.2021
QOH1TV

16.8.2021 OH1TV 3



Modeled
performance

in free space,
12m

16.8.2021

- _ A
l 53 (5 e Back == e e[y fFeoar
a.36 45
g.34 4 4 44 _
o
— 3.32 1 +42 ©
0 =
2 g3 140 @
= [
] —_
¢ny 828 1 + 38 N
&
= .26 4 + 36 =
Py W
o 324 A + 34 OO
73] =
8.22 432 W
82 n T T T T T T T SI:I
2484 2486 488 249 2492 24094 2495 2498 25 2502
- /
4 ™
s 5RO at Sre
1.2
1.18 -
1.16 1
E 1.14 4
02 1.12 1
o
= 1.1 1
w
e 1.08 A
% 1.06 1
1.04 4
1.02 1
1 ) T T T T L] T L]
2484 2486 2488 249 2492 2494 2485 2483 25 2502
-
OHI1TV 4



4 : ™
I e [\5 (GaN  ——e— S Hack e e e[ Rear
a.26 a0
8.258 4 4 29
824 1 4 o8 @
@ 8.23 4 Loy
= B.22 1 +26 5
;m8.21 125 T
& 824 1 94
% 5.19 + 23 E
M d | d 7 818 1 L 2
odele o 12z
performance L 8'1528 581 282 783 284 985 266 987 288 28.920
in free space, - — e A
1.1
10m
1.08 -
L
?; 1.06 1
=
ue
Fo1.04 -
%
1.02 -
1

28 281 232 283 284 285 286 287 285 280
AN S/

16.8.2021 OH1TV 5




Measured input-impedance @ 12m,

SWR=red

"l Antenna Analyzer - AIMubf progversion 914 DEMO MODE — [m| X
Files Functions Calibrate Setup Markers Bands Utilities TDR Help
Min SWR= 1.11 @ 24.850 MHz AVG= 64
SWR (Rs,Xs)
1.450 — 100 T 100
1.400 —
Freq = 24 9145653
1.350 — Freq Step = 0.0030
Zref = 50.000
1.300 —
SWR = 1.196
Zmag = 53.790
1.250 — Phase = -9.323
Rho Mag=0.0893
1.200 - e 50— 50s11=0.0368 - j0.0814
% refl power= 0.8
QOuiput = 100%
1150 — T  DCVoltage = 1000.00
1.100 — + Equivalent Circuit:
R=s = 53080
1.050 — 1 )és==n-428.?14
Cs = 733.097 pF
1.000 — 1
Rp = 54510
Xp = -332.050
+ + + + 0 Cp= 19.238 pF
24-8580 24 8800 24 9100 24 9400 24 9700 250000
1 Gp = 0.018345
FREQ{ 10-0000 RAZ/aivy Bp = -0.003012
50— 50
Further L-match tuning would improve 1
this if needed, not needed! 1
-100 — -100
elok. 16, 2021 10:56:09 Model 233 12m final FILES: (prog 914)
Scan Rescan Recycle Point Data Freq Limits Scales Smith Comment Halt Quit kippimasto 50.acal
AIM confin ofn



Measured input-impedance @ 10m, SWR=red

"l Antenna Analyzer - AIMuhf progversion914  DEMO MODE — O X
Files Functions Calibrate Setup Markers Bands Utilities TDR Help
Min SWR= 1.02 @ 283380 MHz AVG= &4
SWR Resonant freq: 28.43323 (Rs,Xs)
1.450 — 100 | 100
1.400 4
Freq = 28.8854
1.350 — T Freq Step = 0.020
Zref= 50000
1.300 +
SWR = 1.041
Zmag = 49.939
1.250 + Phase = -2.272
Rho Mag=0.0199
1.200 o =5 —i_ 50811=-0_0006 - j0.0198
% refl power = 0.0
Qutput = 100%
1.150 — T DC Voltage = 100000
1.100 - =+ Equivalent Circuit:
Rs = 49.900
Xs = -1.979
1.050 ———— Q- 00
Cs= 0.00278 uF
1.000 +
Rp= 49.979
Xp =-1259.927
; . } } 0 cp= 4373 pF
28.000 28.200 28 400 28.600 28.800 29.000
Gp = 0.020009
FREQ ({0.100 MHz/div) T Bp =-0.000794
501 s
-100—— -100
elok. 16, 2021 11:02:57 Model 233 10m final FILES: (prog 914)
Scan Rescan Recycle Point Data Freq Limits Scales Smith Comment Halt Quit | kippimasto 50_acal

AlM confin ofn
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End 1 End 2

X Y VA X Y Z Dia
12mrear
0.000 -3.105 0.000 0.000 -1.900 0.000| 12.000
0.000 -1.900 0.000 0.000 -0.900 0.000| 15.000
0.000 -0.900 0.000 0.000 0.900 0.000| 19.000
0.000 0.900 0.000 0.000 1.900 0.000| 15.000
0.000 1.900 0.000 0.000 3.105 0.000| 12.000
° e 12m front
D I m e n S | O n S 1.700 -2.827 0.000 1.700 -1.900 0.000| 12.000
1.700 -1.900 0.000 1.700 -0.900 0.000| 15.000
Origo of the coordinates is at 1.700 -0.900 0.000 1.700 0.900 0.000( 19.000
the center of 12m rear 1.700 0.900 0.000 1.700 1.900 0.000| 15.000
1.700 1.900 0.000 1.700 2.827 0.000| 12.000
element.
10mrear
tube wall thicknesses are: 0.222 -2.674 0.000 0.222 -1.500 0.000| 12.000
. 0.222 -1.500 0.000 0.222 -0.500 0.000| 15.000
dia 19mm 1.5mm 0.222 -0.500 0.000 0.222 0.500 0.000| 19.000
dia 15mm 1mm 0.222 0.500 0.000 0.222 1.500 0.000| 15.000
dia 12mm 1mm 0.222 1.500 0.000 0.222 2.674 0.000| 12.000
10m mid
EE——— 2.106 -2.493 0.000 2.106 -1.500 0.000| 12.000
2.106 -1.500 0.000 2.106 -0.500 0.000| 15.000
In tuning phase following additions to 2.106 -0.500 0.000 2.106 0.500 0.000f  19.000
each dia 12mm tube was done: 2.106 0.500 0.000 2.106 1.500 0.000| 15.000
12m rear +9mm 2.106 1.500 0.000 2.106 2.493 0.000| 12.000
12m front + 8mm 10m front
4.000 -2.311 0.000 4.000 -1.500 0.000| 12.000
10m rear +3mm
10m middle +3mm 4.000 -1.500 0.000 4.000 -0.500 0.000| 15.000
4.000 -0.500 0.000 4.000 0.500 0.000| 19.000
10m front +3mm (used also on 12m) 4.000 0.500 0.000 4.000 1.500 0.000| 15.000
These additions are not included in the 4.000 1.500 0.000 4.000 2311 0.000l 12.000

table on the right.
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Front element, 12m coil and 10m shorting relay
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Tuning the elements
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The following procedure was used to
align the elements: Impedance at the
summing point, without the L-match-
box, was measured with network
analyzer. It was compared to the
modeled impedance response of the
same at 16m height (on the left). The
reactive component of the impedance
was a good marker in that.

All elements were a bit short in the
model. Corrections are shown on the
Dimensions page. The differences are
based on boom influence and
segmentation error in the model,
which both lead to more length, in this
case 0.2-0.3%

The L-match networks were designed
based on these measurement results.
Their purpose is to produce the
conjugate impedance of the measured
impedance on the band center
frequency, when TX port terminated to
a good 50 ohm resistance.

10



L-match for Model 233 - 12 10

12m

10m

12.8.2021
OHATV

16.8.2021

TX

Fe1 Fe2
G2n
W1 4 L2 W3
— ' \ S
_L 200p
zZ
[ —— I e ——
199n
w2 + L4 W4
| - -

Conjugate impedances based on built antenna
=1tuning targets for the L-match, when Tx-end terminated to 50 ahm.

12m: 14.44-j13.0 ohm @ 24930kHz
10m: 743 +]83ohm @ 28300kHz

OH1TV

Ant
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L-match

* The boxis 120x120mm
e 2relays SPDT 250V 16A

e 12V coils in series for 24V

* Capacitors Russian
*  2x100pF
*  2x22pF

10m coil 3 turns 1.5mm wire
dia 18mm

12m coil 2x1mm straight wire
abt 70mm long

e Aligned to conjugate
impedance of the antenna,
50 ohm termination at the TX
port.
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L-match installation

A T-connector

—— &5 Y

A—»

Antenna
direction
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Construction

* For the boom square 40x40mm aluminum tube was used, 420cm long.

* Elements were installed on 120x80x5mm aluminum plates, using two Stauff
clamps/element, see drawing.

* Element center isolators were made from dia 20mm POM plastics, see
drawing.

 The front element is coil loaded on 12m. It is full size on 10m. Russian V1V
relay is used to short the coil on 10m.

* Opposite Voltage Feed here means that the two full size elements on 12m
are fed. Between the elements there is a T-connector to which two short
cables come from those elements. Cable polarity is opposite on those
elements. Current balun is added to both elements, see cable drawing.

* The joints of telescopic elements are made as follows: Joints are made tight
by adding thin aluminum plate around the inner tube. Two Pop rivets are
used to lock the joint. Then the joint is covered with heat-shrink tubing.
(with glue). The lengths were made 0.5% over size by extending the dia
12mm sections and then shortened by cutting in the tuning phase.



Some components



Element (dia 19mm) to boom mounting bracket
5 pcs needed

43 43
7777777777777777 1 2 : } ]
............... V. . e NJ- 23.5

fffffffffffffffffffffffffffffffffff ®pobe b D6 @Y

80 33
ffffffffffffffffffffffffffffffffffff @ DG [y o L

ey ®cs | #s |

120
Material: Aluminum 80x120 x5, I-profile Screws for Stauffs 4pcs M6x60

Bracket to boom 2pcs M6x 70

16.8.2021 OH1TV 16



Element center isolator for 19mmm tube, 3 pcs needed

‘ 35 ‘
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Material dia 20mm POM
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Coil for the front element on 12m,

| L | |

< > 164

b P | \
= — A
[ [

| : i | i i

! l | Dia 2 | |

. "‘\, hole ‘

* Inductance value is 0.94uH

e 1.5mm emaled cu wire on dia 16.4mm POM form
* 0.94uH =10 turns, 28mm long, L=40mm POM
e Q=abt 400

Number of turns is not correct in the picture -

16.8.2021 OH1TV 18



Cable to relay at front element, 2 pcs needed

| Cable lug
Cable lug H | Hole dia 3mm
Hole dia 4mm ':<‘ Relay-end

Element-end

28

Shield of RG58 is used as cable here. It is thick and flexible
Cable lugs are just crimped, no soldering needed

Align lugs in 90 degree angle on the cable

Cable shall be covered with self vulcanizing tape

> Relay loop total inductance is 50nH

16.8.2021 OH1TV



Feed cables for 12m elements, 2pcs

16.8.2021

UHF

Heat shrink tube

Cable
RG11U 75o0hm

840

4 ferrite beads
FB-31-1020

OH1TV

Cable lug
Hole dia 4mm

Protect cable end with self
vulcanizing tape

20



Boom to mast bracket

250

o]

Material: Aluminum plate 6x250x250

16.8.2021
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