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INTRODUCTION

Listed below is a summary of the data and attached are the plots collected from the IDS Center
transmission site in Minneapolis, MN. by Jeff Taylor May 29, 2008. The reason for this Field Service Trip
was to measure and tune the Axiom antenna.

The antenna is an SHPX-12BC-HW-SP and ERI MACXLine (6 1/8).

The combiner is a Shively (Constant Impedance)

Equipment used for testing is an HP8753 Network Analyzer (High RF setup)

All antenna measurements were taken at the elbow located five feet away from the combiner.
All measurements are in VSWR format per George Werl.

All filter to antenna measurements were taken at the input of the fine tuners for each combiner
module. All adjustments on the fine tuners were made by George Werl.

SUMMARY and RECOMMENDATIONS

No tuning was completed at this time due to an insufficient amount of feed line for multi slug tuning.
Improvements on the antenna match were calculated as shown in figure #1 by installing forty feet of line
at the ice bridge and another hundred and twenty feet at the output of the combiner. The additional lines
need to be installed in these specific areas to allow access to install the tuning slugs.

All measurements were taken by Jeff Taylor of Electronics Research Inc. May, 2008.

Sincerely

Jeff Taylor
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DRAWINGS
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Photo 1: Antenna Stacked on Pole
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Photo 2: Final assembly of antenna ~ deicer wiring.
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Measurement 1: Final Antenna Match of 92.5 MHz.

28 May 2008 1707201
MEM SKHR 10 m /REF 1.11 2:1.1816 92.500 000 MHz

CHZ2 Markegrs

1:1.17¢66
32.4000 MHz

3:1.1829
32.6000 MHz

PRm

Smo

Rug
16

Hld

CENTER 92.500 000 MHz SPAN 1.000 000 MHz
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Measurement 2: Final Antenna Match of 93.7 MHz.

28 May 2008 17:0%: 57
MEM SKHR S m /REF 1.125 2:1.1386 93.700 000 MHz

CHZ2 Markegrs

1:1.13°3
33.6000 MHz

3:1.1400
33.800 Hz

PRm \\

Smo

Rug
16

Hld

CENTER 93.700 000 MHz SPAN 1.000 000 MHz
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Measurement 3: Final Antenna Match of 97.1 MHz.

28 May 2008 17:02:958
MEM SKHR 10 m /REF 1.09 2:1.1263 97.100 000 MHz

CHZ2 Markegrs

1:1.1331
37.0000 MHz

3:1.121)4
37.2000 MHz

PRm /l
1
Smo
Cor /MA/‘/W
= [T
Rug
16
Hld
CENTER 97.100 000 MHz SPAN 1.000 000 MHz
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Measurement 4: Final Antenna Match of 98.5 MHz.
28 May 2008 17:01:02

MEM SKHR 10 m /REF 1.09 2:1.1585 98.500 000 MHz
CH2 Markers
1: 1.160<
98.4000 MHz
3:1.1528
98.6000 MHz
g
|
W
1
PRm
Smo
Cor
Rug
16
Hld
CENTER 98.500 000 MHz SPAN  1.000 000 MHz
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PRm

Smo

Rug
16

Hld
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Measurement 5: Final Antenna Match of 99.5 MHz.

28 May 2008 16:59: 15
SWR 10 m /REF 1.035 2:1.0848 99.500 000 MHz

CHZ2 Markegrs

1: 1.08¢4
39.4000 MHz

3: 1.081)7
39.6000 MHz

CENTER 99.500 000 MHz SPAN 1.000 000 MHz
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Measurement 6: Final Antenna Match of 100.3 MHz.

28 May 2008 l6:57::22

MEM SHR S m /REF 1.075 2:1.1085 100.3200 000 MHz
CH2 Markegrs
1:1.1057
100.200 MHz
3:1.111]1
100.400 MHz
MM
//Ww‘w
1
PRm
Smo
Cor
Rug
16
Hld
CENTER 100.300 000 MHz SPAN  1.000 00O MHz
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Measurement 7: Final Antenna Match of 101.3 MHz.

28 May 2008 16: 55: 06
MEM SHR 10 m /REF 1.03 2: 1.0649 101.300 000 MHz

CH2 Markgrs

1:1.0692
1101.200 MHz

3: 1.0627
1101.400 MHz

PRm

Rug
16

CENTER 101.300 000 MHz SPAN 1.000 000 MHz
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Measurement 8: Final Antenna Match of 102.1 MHz.
28 May 2008 1c: 232z 00

MEM SHR S m /REF 1.035 2:1.0710 102.100 000 MHz
CH2 Markegrs
1:1.071[3
102.000 MHz
| 3: 1.0656
<7 102.200 MHz
MM\
/w/ 1 \\
PRm
Smo
W
Cor
Rug
16
Hld
CENTER 102.100 000 MHz SPAN  1.000 00O MHz
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Measurement 9: Final Antenna Match of 104.1 MHz.

MEM SHR 20 m /REF 1.12 2

28 May 2008 l16: 472093
1.2059

104.100 000 MHz

CH2 Mar kg

1:1.200
1104.000

3:1.211
1104.200

\ M)
[N

PRm

Smo // 1

Rug
16

CENTER 104.100 000 MHz
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1.000 000 MHz
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Measurement 10: Filter to Antenna Match of 92.5 MHz.

28 May 2008 18:04: 14
MEM SKHR 100 m ~/REF 800 m 2:1.1207 92.500 000 MHz

CHZ2 Markegrs

1:1.1098
32.4000 MHz

3z l.1447
32.6000 MHz

PRm

Smo

Rug
16

Hld

CENTER 92.500 000 MHz SPAN 1.000 000 MHz
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Measurement 11: Filter to Antenna Match of 93.7 MHz.

28 May 2008 17:206:03
MEM SKHR SO m /REF 950 m 2:1.0823 93.700 000 MHz

CHZ2 Markegrs

1:1.1014
33.6000 MHz

3:1.1000
33.8000 MHz

PRm

Rug
16

Hld

CENTER 93.700 000 MHz SPAN 1.000 000 MHz
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Measurement 12: Filter to Antenna Match of 97.1 MHz.

28 May 2008 18: 31:57
MEM SKHR SO m ~REF 900 m 2:1.1215 97.100 000 MHz

CHZ2 Markegrs

1:1.1146
37.0000 MHz

3:1.102°2
37.2000 MHz

1,
/

PRm

Smo =5

Rug
16

Hld

CENTER 97.100 000 MHz SPAN 1.000 000 MHz
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PRm

Smo

Rug
16

Hld
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MEM

Measurement 13: Filter to Antenna Match of 98.5 MHz.

28 May 2008 18:54: 36
SWR 200 m /REF 400 m 2:1.1744 98.500 000 MHz

CHZ2 Markegrs

1:1.1948
38.4000 MHz

3:1.1988
38.6000 MHz

M)

/

CENTER 98.500 000 MHz SPAN 1.000 000 MHz

19




Measurement 14: Filter to Antenna Match of 99.5 MHz.

28 May 2008 18:26: 353
MEM SKHR 20 m /REF 1 2:1.0858 99.500 000 MHz

CHZ2 Markegrs

1:1.08¢5
39.4000 MHz

3: 1.09°7
39.6000 MHz

¢
-

PRm /l

i

Smo

1\

Rug
16

Hld

CENTER 99.500 000 MHz SPAN 1.000 000 MHz
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Measurement 15: Filter to Antenna Match of 100.3 MHz.

28 May 2008 18:49: 27
MEM LOG 10 dB/REF O dB 2:-22.800 dB 100.3200 000 MHz

CH2 Markegrs

/_\ 1i—-22.672|dB
1100, 200 MHz

—32.111|dB
00.400 MHz

{
/
;
4

L~

PRm

Smo

Cor

CENTER 100.300 000 MHz SPAN 1.000 000 MHz
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Measurement 16: Filter to Antenna Match of 101.3 MHz.

28 May 2008 18:11:15
MEM SHR 20 m /REF 980 m 2:1.1069 101.300 000 MHz

CH2 Markgrs

1:1.092°9
1101.200 MHz

3:1.1098
1101.400 MHz

1N
}\‘
Gl

PRm

Smo

Rug
16

CENTER 101.300 000 MHz SPAN 1.000 000 MHz
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Measurement 17: Filter to Antenna Match of 102.1 MHz.

28 May 2008 18:21:25
MEM SHR 20 m /REF 980 m 2: 1.0524 102.100 000 MHz

CH2 Markgrs

1:1.0532
1102.000 MHz

3:1.0505
1102.200 MHz

PRm

Rug
16

CENTER 102.100 000 MHz SPAN 1.000 000 MHz
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Measurement 18: Filter to Antenna Match of 104.1 MHz.

28 May 2008 18:41:956
MEM SHR SO m /REF 950 m 1:1.2461 104.000 000 MHz

CH2 Markgrs

2:1.1198
104.100 MHz

3z 1.2446
1104.200 MHz

il

{

PRm

Smo

Rug
16

CENTER 104.100 000 MHz SPAN 1.000 000 MHz
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Measurement 19: TDR of 6 1/8” Feedline with 50 ohm load.
28 May 2008 13: 143 36

S11 SHR S m /REF 990 m 1:1.0318 327.62 ns

hp

CHI1 Markgrs
1

MQRKEQi 1 2%“0“9
Covr 327:. 62 m<s 1H7=56m5
°8.=218 m 3:\“;,0160
235“2,95 ns
i
|
i
|
i
Hld “
|

START—-20 ns STOP 350 ns
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Figure 1: Antenna Solution

= ERITune 2.3.2 (HASP Edition)
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(AN -] | 112 | 25 °
150 / \ 30
[TEl ~| | 1088 | 27533
935 EINEERE 24201
v | 1128 | 24542 |
180 | I [n2] 03]0
N -] | 1087 | 27614 ' { T £
~| | 1095 | -2e.887
104.1 R -26.459 \ -
(T - 210 330
Chart Options ) - ’
Graph expressed in: 240 300
™ Impedance % Admittance 270
‘whole Trace r I Scale | Chatt Tile  [Admittance

Highlight M arker Regions

tarker Regions +/- Freq. Range

I IN |

auT

| WSWR Cicle  [1.000 =

01 MHz

ELECTRONICS RESEARCH, INC. E,—'ll_i

26




