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Antenna Plan

The low band operating / antenna plan this year is to run two radios continuously, one
on 80 meters and one on 40 meters. Each will be equipped with a W3NQN Band
Pass Filter to help minimize any interference between the two. This makes it
desirable to have antennas that do not require an antenna tuner and provide a 50
ohm load across the entire band. Since this is a field day operation, it is also
desirable to have antennas that are easy to erect and provide predominantly high
angle radiation in all directions. The solution we are trying this year is to use a single
antenna for each band on separate single supports — physically separated as far as
practical — perhaps 500 feet apart. Each will consist of the same type of antenna
approximately ¥2 wavelength (33ft on 40M & 66ft on 80M) above ground. Each
antenna will be a ‘crossed’ inverted vee. This antenna consists of 2 inverted vees —
fed from a single balun, in parallel at the center and orientated 90 degrees
(perpendicular) from each other. One Inv Vee is cut long in the band and one is cut
short to provide a good match across the entire band. Testing and tuning results:

80 Meter ‘Crossed’ Inverted Vee 40 Meter ‘Crossed’ Inverted Vee
Center at 65 ft — ends at 140ft+ Center at 33 ft — ends at 65ft+
“Long” element 64x2= 128 ft “Long” element 33x2= 66 ft
“Short” element 58x2= 116 ft “Short” element 31x2= 62 ft



Results

80 Meters: This antenna functioned exactly as planned. It tuned perfectly across the
entire 80M band, although predominantly all CW contacts were made between 3.500
and 3.550 while SSB contacts were made between 3.750 and 3.850. When the band
was functional this antenna appeared to perform exceptionally well on transmit. It
facilitated very high rates of Q’s on both CW and SSB but did not perform as well on
receive. Contacts were limited by signal to noise ratio on receive. Many pileups left
stations calling that could not be copied through the QRN and QRM. There appeared
to be an intermittent local source of power-line interference during the day.

40 Meters: This antenna functioned exactly as planned. It tuned perfectly across the
entire 40M band, although predominantly all CW contacts were made between 7.000
and 7.050 while SSB contacts were made between 7.130 and 7.250. It facilitated high
rates of Q’s on both CW and SSB. This antenna worked well but we experienced a
“Iron Curtain” on transmit to the West Coast. 6's, and 7’'s were prevalent with very
good copy on receive all through the night but were nearly impossible to work.
Although some signals were exceptionally weak on receive this antenna appeared to
hear much better than transmit — at least on low angle signals. Many Q’s were made
with the East Coast, however.

General Comment: No interference was encountered between radios on any band —
except perhaps 10 meters. It would have been nice and generated many more Q’s to
have some more powerful low angle radiation to the West Coast and southwest when

40 meters was ‘long.’
4



Comments from Jim, W8TU

The "Crossed" Inverted Vee antenna's worked very well on 80 meters. My
previous personal best CW contact rate was about 45 contacts per

hour. With the 80 meter "Crossed" Inverted Vee antenna | was able to
sustain 3 consecutive hours with over 60 contacts per hour. | was easily
able to command a frequency, call CQ and have multiple stations
respond. Four or five calling stations was a normal response.

The triband beam worked very well also. After 80 meters closed up on
Sunday morning, | moved to 20 meters and reached a personal best CW
rate of 90 contacts per hour, peaking 99 during a 20 minute period. As far
as CQ response rate is concerned, | had as many as 8 to 10 stations
respond at one time.

| understand that others did very well with the 40 meter "Crossed" Inverted

Vee as well, achieving over 1,100 contacts. | have participated in many FD
Operations since 1967, and only one previous time a group | was operating
with reached over 1,100 contacts on 40 meters.

| recognize there was a lot of upfront planning and onsite work to get those
antennas up, but they sure did produce and seemed to be worth the effort.

Now that | am a member of SLAARC, | plan to participate in Field Day again
next year. c



Schematic Sketch of
‘Crossed’ Inverted Vee Antenna
(as seen from above)
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Ends at ground
140 ft+ away
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80 Meter Tuning




i Antenna Analyzer - AlM 4170 version 668D

File Functions Calibrate Setup Marke_rs Bands Ltilties  Help
Min SWR= 1.04 @ 3.605 MHz  File: 6810n1.scn Custom Cal Zmag AY¥G= 16
SWR  Resonant freq: 3.6132 i5,%s  Theta
iy 100 | 100
Freq= 3.500693
4.5 80 M F 1 I Freq Step = 0.003000
Inal cut at antenna Zo= 50000
40 - SWR = 2.012
3 Imag= 42.683
Theta= -36.178
3.5 - Refl Coef = 0.336
% refl power=11.3
Return Loss=-9.47db
3.0+ ShortiOpen Circuit:
Cable Loss=-4.74db
2.5 4 24 50 Equivalent Gircuit:
Rs= 34453
Xs= -25196
2.00 - Q=107
Cs=1804.420 pF
1.5 4 5 Rp= 52.879
¥p= -72.308
Cp= 628.749 pF
1.0 5
FILES:
105ftdavis2toSmhz. acal
= F default_config_cfg
T 0
L 3.50 3.75 4.00
0 | FREQ {0.05 MHZ/div) 1
5
5
{dB) ] 1
-30.84 -50 - -50
i CUSTOM CAL i i
Jun-Q, 10 18:58:41 651t up another foot off the short ones
Scan | Rescan Recycle Point Data Limits Scales Smith Comment Halt | Quit J
TaeZor s Derault Design L

= . f’ Antenna Andl




f-ﬂntenna Analyzer - AIM 4170 version 688D
File Functions Calibrate Setup Markers Bands  Utiities  Help

Min SWR= 1.08 @ 3.593 MHz  File: 61010shack.scn Zmag AY¥G= 16
. gWR :  Thela
o 100 | 100
H Freqg= 3.787396
4.5 80M Flnal CUt 4  Freq Step= 0.003000
Zo= 50.000
d h k _ 215 SWR = 1.514
1.0 INnsiade snac e
Theta = -23.082
feet of coax to | -
% refl power= 4.2
Return Loss=-13.79dY
3.0+ ante n n a T ShortiOpen Circuit:
Cable Loss=-6.90db
i _/N— A0 Equivalent Circuit:
Rs= 46.627
Xs= -19.871
2,00 = = g = = ———— e Q= 04
T~ / Cs = 2114.750 pF
1.5 4 + Rp= 55096
¥p=-129.281
Cp= 325.046 pF
1.0 4 +
FILES:
Analyzer Cal 6 10 10.acH
= T default_config_cfg
i / / 0
L 3.50 ! R 375 4.00
o | ? g FREQ {0.05 MHZ/div) 1
5
§
{dB) ]
-30.84 -50 - -50
-60.8- -100-L- -100

Jun 10,10 18:32:17 80M Field Day Final Cut Inside Shack

Scan ] Rescan Recycle Point Data Limits Scales Smith

Comment

Halt

Quit

#

CEm
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Smith Chart

80M Final cut
Inside shack — 215
feet of coax to
antenna




¥ Antenna Analyzer - AIM 4170 version 688D DEMO MODE

File= Functions Calibrate Setup Markers Bands Utilities  Help
Min SWR= 1.03 @ 3.925 MHz File: FD80Mantenna.scn Zmag AYG= 16
. EWR Resonant freq: 3.9249 s, 4s  Theta
e | 100 | 100
FIELD DAY SITE 80M at antenna
4.5 — —+ Freq Step = 0.001000
Zo= A40.000
4.0 — SWR = 2383
4 Zmag = 45.336
Theta = -42. 395
3.5 — Refl Coef = 0.391
% refl power =153
Return Loss= -8.16db
30 Short/Open Circuit:
Cable Loss=-4.08db
.54 Equivalent Circuit:
Rs= 33.481
¥s = -30.567
2 00— Q- 049
.- Cs=1483.373 pF
1.5 - Rp= 61.388
Hp= -67.240
Cp= 674.340 pF
1.0 P p
FILES:
analyzer cal 6 10 10.acal
= default_config.cfg
|
| 3.50 3.75
g = FREQ {0.05 MHzfdiv) 2 [
5
(dB)} | |
-30. 8+ —-50
CUSTOM CAL
-60.8- -100——-100
Jun 26,10 12:49:04 FD at antenna
Scan | Rescan | Recycle | Pointbata | Limits Scales Smith | Comment Halt | Quit

— —
¥ % 53
1y Start a f Antenna 4



¥ Antenna Analyzer - AIM 4170 version 688D DEMO MODE

File= Functions Calibrate Setup Markers Bands Utilities  Help
Min SWR= 102 @ 3.870 MHz File: DDE0OMRIg.scn Zmag AYG= 16
. EWR Resonant freq: 2.7104 , 3. 8669 , 3.9960 s, 4s  Theta
e | . 100 | 100
FIELD DAY SITE 80M at rig Freq = 3.502395
4.5 — —+ Freq Step = 0.001000
includes W3NQN Filter
A | SWR = 1.900
) Fmag= 79.3899
X Theta= -23.924
+ Refl Coef =0.310
% refl power= 9.6
Return Loss= -10.16dY
T ShoryOpen Circuit:
Cable Loss= -5.08db
—-30 Equivalent Circuit:
Rs = T2457T
} Hs= -32198
L e oo - Q= 0.4
Cs=1411.330 pF
1.5 T Rp = 86861
Hp=-195.794
Cp= 232080 pF
1.0 < 1 p L2
FILES:
analyzer cal 6 10 10.acal
n T default_config.cfg
i - 0
| 3.50 3.75 440
g = FREQ {0.05 MHzfdiv) 2 [
5
(dB) J i
-30. 84 —-50
-60.8- -100——-100
Jun 26,10 12:53:35 FD80OMatRigW3INGHN
Scan | Rescan | Recycle | Pointbata | Limits Scales Smith | Comment Halt | Quit

y £ > i =
1y Start 2 : t.. W Antenna ' o 10:04 AM



¥ Antenna Analyzer - AIM 4170 version 685 DEMO MODE

File Functions «Calibrate Setup Markers Bands  Utilities  Help
MinSWR = 1.02@ 7.133 MHz File: Difan 33L_31S.scn Imag AVG= 4
SWR Resonant freq: 7.1000 : . Theta
100 500 [ 100
Freq = 7
9.0 — 4OM F' I t t t 4 Freq Step = 0.00250
Inal cut at antenna Zo- 53.000
SWR = 1.354
3.0 — 4 Imag = 40.837
Theta = -8.738
Refl Coef =0.130
7.0 — —+ % refl power = 2.3
Return Loss= -16_.45dk
Short/Open Circuit:
6.0 — 40 B d + Cable Loss= -8.23db
I V Ieter an Equivalent Circuit:
< o Rz = 40364
5.0 < > 250 50 2T e
@@= 0.2
i Cs = 3665004 pF
. T Rp= 41.317
Xp = -268.825
Cp= 84577 pF
3.0 1 P P!
FILES:
2.0 - . p— PR - —| . R S — 4 cal 05-20-10 Frunitnocoay
__A aim_6E5 . cfg
——
1.0 o i
L] - i 3 o
L B _ B.75 | 7. T.25 7.50
o | FREQ (0.05 1
5
s
(dB) 1
-30_0— -250 ——-50
CUSTOM CAL
-60._0— -500 —1—-100
May 29, 10 16:49:46 Difan 33L_31%5
Scan I Rescan Recycle Point Data Limits Scales J Smith Comment Halt J Quit

Ankennasn




r Antenna Analyzer - AIM 4170 version 685 DEMO

File= Functions Calibrate Setup Markers Bands Utilities  Help

Min SWR = 1.06 @ 7.152 MHz File: Difan33L_31S_With_Coax_effect scn Zmag AVG= 4
SWR Resonant freq: 7.1185 g . Theta

100 500 [ 100

5.0 - 4OM Flnal cut Wlth 1 FredSteps 500250

o= 53000

o4 105 ft of coax to I

Theta -14.229
7.0 antenna 1 Srepowar= 12
Return Loss= -17 50dk)

6o - 40 Meter Band | EmGeentioae

Equivalent Circuit:

< o Rs = 46786
50 - < > 250 =50 ys - _11.864
Q=03
i Cs =1916.466 pF
0 T Rp= 49794
Xp = -196.364
Cp= 115789 pF
3.0 1 P P
FILES:
.00 CaEE CaE T cal 05-19-10 atunitnocoay
/—’ aim_6&85 cfg
o —‘____,_——I—-;_v T
L] ¥ ! L]
L 6.80 I 7jo 7.55
o] FREQ (0.05 MHz/div) 1
5
5
(dB) | 1
-30.0 -250 ——-50
-60.0- -500 ——-100
May 29 10 17:00:12 Difan33L_315_With_Coax_effect
Scan Rescan Recycle Point Data Limits Scales Smith Comment Halt Quit

i ‘ f
:.'-' start = i b i & Antennaand




l"_’-ﬁntennaﬁnalyzer— AIM 4170 version 688D DEMO MODE
File= Functions Calibrate Setup Markers Bands Utilities  Help

Min SWR= 115 7.122 MHz File: FD40MANtenna.scn Zmag AYG= 16
. EWR Resonant freq: 7.0542 s, 4s  Theta
e | 100 | 100
FIELD DAY SITE 40M at antenna Frea = 7.007184

4.5 — —+ Freq Step = 0.001000
Zo= A40.000

S | swr = 1418

) Fmag= 35871

Theta= -6.010

3.5 — + Refl Coef =0173
% refl power= 3.0
Return Loss= -15.25dH

30 Short/Open Circuit:

Cable Loss=-7.63db

.54 Equivalent Circuit:
Rs= 35674
Hs= -3.756

I e N S A—" e ST | RETRRUIPRE. WSTRUIPUCEIIS) (NIRRT | UCTTTPIIN (USRS SETCPYPSSHTI | NSTPSRCTITE | NANICET U | [NTSECUSRS | P LN
Cs = 6047 523 pF

1.5 - 1  Rp= 36.069
Xp=-342.600

- Cp= 66.296 pF

FILES:
analyzer cal 6 10 10.acal
default_config.cfg

f f g
7.100 7.200 7.300
FREQ (0.020 MHz/di¥) 1
- #'—
e
-30.8 -50 ——-50
CUSTOM CAL
-60.68- -100---100
Jun 26,10 13:27:52 FD40Mantenna
Scan | Rescan | Recycle | Pointbata | Limits Scales Smith |  comment Halt | Quit

— —
¥ % 53
1y Start a f Antenna 4



¥ Antenna Analyzer - AIM 4170 version 688D

DEMO MODE

File= Functions Calibrate Setup Markers Bands Utilities  Help
Min SWR = 1.03 ¢ 7.068 MHz

SWR
5.0 -

4.5 -

4.0 -

3.5 -

3.0 -

Resonant freq: 7.0577

FIELD DAY SITE 40M at rig
(includes W3NQN Filter)

2.5 -

D () o | .| . .| ... .| |

1.5

Zmag

100

B=13

AYGE= 16

Theta

T 100

—50

1.0 -

FILES:
analyzer cal 6 10 10.acal
default_config.cfg

——— 1 p—— | L

L 7.000 -1 7.200 7.300

04 FREQ (0.020 MHz/di¥) B

8
(dB) J B
-30.8 -50 ——-50
-60.68- -100---100
Jun 26, 10 13:30:39 FD40McoaxW3NaN

Scan | Rescan | Recycle |  PointData Limits Scales Smith |  comment Halt | Quit

i Inbios - Microsoft Out..,
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—_— —
7
+5 Start
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