TEST REPORT

GALCOM INTERNATIONAL CT-45 FM TRANSMITTER
TECHNICAL REPORT

INTRODUCTION

6.

7.

The following information is provided to verify the technical performance of the CT-45 FM
transmitter. The following information is supplied for FM broadcast service according to
applicable portions of Part 2 and Part 73 of the FCC rules and regulations

Power Output Measurements as indicated by FCC Rule Part 2.1046 and Rule Part
73.267.

Frequency stability measurements associated with variations in ambient temperature and
with variations in line voltage as specified by 73.1545.

Occupied BW of the FM signal as specified by FCC Rule Part 73.297, 73.317, 73.322,
and 73.1570.

Measurement of harmonics and spurious frequencies outside its assigned channel as
specified by FCC Rule Part 73.317.

Demodulated Amplitude versus Frequency response measurements of the transmitter
compliant with the Engineering charts identified in 73.333.

Measurement of cabinet radiation of spurs and harmonics as specified in FCC Rule
2.1053 and 2.1057.

Measurements of voltage and current to final amp stage as outlined in FCC Rule 2.1033.

Measurements were conducted at power output levels of 45 watts and 12.5 watts and constitute
the range of power for which type certification is sought.

All test equipment had been calibrated prior to the use of the equipment by the supplier of the test
equipment.

RF Power Output Stability vs Line Voltage

Device

Exciter
45 W Amplifier

Equipment being tested

Make Model Serial
Galcom International Cornerstone CT-X 1
Galcam International Carnerstone CT-45 1

Test Equipment Used

Device Make Model Calibration Date
Variac Power Stat 35

Volt Meter Fluke 25

Temperature Chamber DCF401W

Wattmeter Bird 43 2/13/2008
Wattmeter Slug Bird 50B (50 Watts) 2/13/2008
Attenuator Bird 8327-300

Microwattmeter Boonton 4200



Test Equipment Configuration

L
Ead

FIGURE 1

The transmitter was energized at room temperature at an initial power output of 45.0
watts. Power was read on the Bird Power Meter. The line voltage was varied from 94
volts to 126 volts using a Variac to adjust the voltage. The test was repeated at an output
power of 12.5 watts. The data is tabulated shown below.

RF Power Power Supply RF Power Power Supply
12.0W 94V 43.7W 94V

12.5W 110V, 45.0W 110V,

13.0W 126V, 45.6W 126V,

FREQUENCY STABILITY VS LINE VOLTAGE

The equipment was configured as shown in Figure 2. The transmitter was energized at
room temperature at a power output of 45 watts. Power was read on the Bird Power
Meter. The line voltage was varied from 94 volts to 126 volts. The output frequency was
read on the frequency counter. The results are tabulated on the next page.



Test Equipment Configuration

FIGURE 2
RF Frequency Power Supply
88.000010 MHz 94V,
88,000000 MHz 110V,
88.000010 MHz 126V,

FREQUENCY STABILITY VS TEMPERATURE
The equipment was configured as shown in Figure 2. The transmitter was energized at
room temperature at a power output of 45 watts. Power was read on the Bird Power
Meter. The temperature was varied from 0° C to +50° C. The time of the measurement
was also recorded with the frequency. Measurements were carried out at 88 and at 108
MHz. The output frequency was read on the frequency counter. The results are tabulated
on the next page.




Operation Temp

Warm Up (Day 1)

W g ol T W b B

Ll sl sl el =
[N SR TV Ny S

W ml W e b B3 e

e i i =
[T S Ty iy

20C
20C
20C
20C
20C
20C
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20C
20C
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20C
20C
20C
20C
20C

20C
20C
20C
20C
20C
20C
20C
20C
20C
20C
20C
200
20C
200
20C

Test: Frequency Stability over Temperature

Carrier

Freq.

102.0

380
380
380
380
380
380
380
380
380
380
88.0
380
88.0
380
88.0

108.0
102.0
108.0
102.0
108.0
102.0
108.0
102.0
108.0
102.0
108.0
1028.0
108.0
1028.0
108.0

Voltage

100%

100%
10:0%
100%
10:0%
100%
10:0%
100%
10:0%
100%
10:0%
10:0%
10:0%
10:0%
10:0%
10:0%

100%
10:0%
100%
10:0%
100%
10:0%
100%
10:0%
100%
10:0%
100%
100%
100%
100%
100%

Volt Meter

1140

1140
110
1140
110
1140
110
1140
110
1140
110
110
110
110
110
110

114
110
114
110
114
110
114
110
114
110
114
110
114
110
114

Freg.
{MHz)

107.95593

E2.0001
B8.0002
E2.0001
88.0001
E2.0001
88.0001
E2.0001
88.0001
E2.0001
88.0001
B8.0001
88.0001
B8.0001
820001
B8.0001

108.0001
1080002
108.0001
108.0001
108.0001
1080001
108.0001
1080001
108.0002
108.0001
108.0001
108.0002
108.0001
108.0002
108.0001

Day
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Time
Started

a:37

949
3:38
3:39
3:40
341
3:42
3:43
344
3:45
345
3:47
e
3:49
3:50
3:51

5:50
3:52
3:53
3:54
3:55
3:5&
3:57
3.8
3:559
400
401
4:02
403
4:04
405




Operation Temp
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5C
5C
EC
EC
EC
5C
5C
EC
EC
EC
5C
5C
EC
5C
EC

5C
5C
EC
EC
5C
5C
EC
EC
EC
EC
5C
5C
EC
EC
EC

Carrier
Freq.

88.0
88.0
88.0

88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
880
88.0

88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0
88.0

Line
Voltage

25%
100%
115%

115%
11%%
115%
115%
115%
115%
11%%
115%
115%
115%
115%
11%%
115%
115%
115%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

Volt Meter

92
110
127

127
127
127
127
127
127
127
127
127
127
127
127
127
127
127

110
110
110
110
110
110
110
110
110
110
110
110
110
110
110

Freg.
{MHz)

82.0002
83.0001
83.0001

83.0001
82.0001
83.0001
83.0001
83.0001
83.0001
82.0001
83.0001
83.0001
83.0002
83.0001
82.0001
B83.0002
82.0002
83.0001

83.0001
82.0002
83.0002
83.0001
83.0001
83.0001
B83.0002
83.0001
83.0001
83.0002
83.0002
82.0001
83.0001
B83.0002
83.0002

Time

Day Started
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10:31
10:30
10:19

10022
10:23
10:24
10:25
1026
10027
10:28
10:29
10:30
1031
10032
10:33
10:34
10:35
1036

10:50
10:51
1052
1053
10:54
10:55
1056
10:57
10:5E
10053
11:00
1101
11:02
11:03
11:04




Operation Temp
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5C
EC
EC
5C
5C
EC
EC
EC
EC
5C
EC
EC
EC
5C
5C

EC
EC
5C
5C
EC
EC
EC
EC
5C
EC
EC
EC
5C
5C
EC

Carrier

Freq.

B38.0
BE.O
BE.O
88.0
350
BB.0
BE.O
BE.O
BE.O
350
BB.0
BE.O
BE.O
88.0
350

103.0
103.0
103.0
103.0
103.0
103.0
108.0
108.0
103.0
103.0
108.0
108.0
103.0
103.0
103.0

Line
Voltage

25%
2t%
25%
35%
35%
35%
2t%
25%
5%
35%
35%
25%
25%
35%
35%

115%
115%
115%
115%
115%
115%
115%
115%
115%
115%
115%
115%
115%
115%
115%

Volt Meter

92
52
52
52
92
52
52
52
52
92
52
52
52
52
92

127
127
127
127
127
127
127
127
127
127
127
127
127
127
127

Freg.
[BAHz)

82.0002
83.0002
B83.0002
83.0001
83.0002
83.0001
83.0002
B83.0002
83.0001
83.0002
B83.0002
B83.0001
B83.0002
83.0001
83.0001

108.0001
108.0002
108.0001
108.0002
108.00:02
108.0001
108.0001
108.0001
108.0002
108.0001
108.0001
108.0001
108.0001
1030001
108.00:02

Time

Day Started
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Fa B2 k2 R B2 R K2 B2 B3 B3 R R B2 B2 R2

1104
11:05
1106
1107
1108
11:0%
11:10
11:11
11:12
11:13
11:14
11:15
11:16
11:17
11:18

9:42
543
5:44
9:45
S48
9:47
9:48
9:49
5:50
9:51
9:52
9:53
5:54
9:55
9:56




Operation Temp
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a0c
30C
a0C

40C
40C
40C

45¢c
45c
45¢c
45c
45c
45c
45c
45¢c
45c
45c
45¢c
45c
45c
45¢c
45c

45c
45c
45c
45c
45¢c
45c
45c
45¢c
45c
45c
45c
45c
45¢c
45c
45c

Carrier
Fregq.

880
880
880

850
880
880

880
850
880
880
880
88.0
850
880
880
380
880
88.0
280
880
880

88.0
280
880
880
880
88.0
280
880
880
880
88.0
850
880
880
880

Voltage

115%
100%
at%

115%
100%
at%

115%
115%
115%
115%
115%
115%
115%
115%
115%
115%
115%
115%
115%
115%
115%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

Volt Meter

127
110
92

127
110
42

127
127
127
127
127
127
127
127
127
127
127
127
127
127
127

110
110
110
110
110
110
110
110
110
110
110
110
110
110
110

Freg.
{MHz)

83.0001
B83.0001
B83.0001

83.0001
83.0000
83.0001

830000
83.0000
83.0001
B83.0001
820000
83.0001
83.0001
83.0001
830000
88.0000
83.0001
83.0001
820001
83.0001
820000

83.0001
52,0000
83.0001
B83.0001
830000
83.0001
820001
83.0000
820000
B83.0001
83.0001
83.0001
83.0001
83.0001
820000

Time

Day  Started
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2:52
2:53
21:54

2:456
2:45
2:44

109
1:10
1:11
1:12
1:13
1:14
1:15
1:1s
1:17
1:18
1:19
1:20
1:21
1:22
1:23

1:24
1:25
1:26
1:27
1:28
1:2%
1:30
1:31
1:32
1:33
1:34
1:35
1:36
1:37
1:38
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45c
45c
45c
45c
45c
45c
45c
45c
45c
45c
45c
45c
45c
45c
45c

45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C

Carrier Line

Frag. Voltage Volt Meter
88.0 35% 92
8.0 25% 92
8.0 35% 92
8.0 35% 92
38.0 5% 92
88.0 35% 92
88.0 35% 92
8.0 35% 92
8.0 35% 92
8.0 35% 92
88.0 35% 92
8.0 25% 92
8.0 35% 92
8.0 35% 92
38.0 5% 92
108.0 115% 127
108.0 115% 127
108.0 115% 127
108.0 115% 127
108.0 115% 127
108.0 115% 127
108.0 115% 127
108.0 115% 127
108.0 115% 127
108.0 115% 127
108.0 115% 127
108.0 115% 127
108.0 115% 127
108.0 115% 127
108.0 115% 127

Freg.
{BHz)

83.0001
52.0000
83.0001
B82.0000
B82.0000
83.0001
53.0000
83.0001
B83.0001
83.0001
83.0001
52.0000
83.0001
B82.0000
B83.0001

103.0001
108.0001
103.0002
108.0001
103.0001
103.0001
103.0001
103.0002
108.0001
108.0002
103.0002
102.0001
103.0001
108.0001
108.0001

Dy

ka2 k3 k2 K2 R R B3 R R B2 R R R B2 F2

ka2 ka2 kd k2 B2 B2 B3 k3 B2 B2 B2 B3 B2 B2 F2

Time
Started

1:3%
1:20
1:41
1:42
1:43
1:24
1:45
1:45
1:47
1:48
1:43
1:50
1:51
1:52
1:53

2:24
2:25
21:26
2:27
2:28
2:23
2:30
2:31
2:32
2:33
2:34
2:35
21:36
2:37
21:38
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45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C

45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C
45C

Loc
Loc
50C

Carrier

Freq.

1020
103.0
108.0
108.0
103.0
1020
103.0
108.0
108.0
103.0
1020
103.0
108.0
108.0
103.0

103.0
103.0
108.0
103.0
1020
108.0
108.0
108.0
103.0
103.0
108.0
108.0
108.0
103.0
1020

BB.0
BEO
88.0

Voltage

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

at%
L%
5%
5%
25%
5%
L%
L%
5%
5%
5%
L%
5%
5%
25%

L%
100%
115%

Volt Meter

110
110
110
110
110
110
110
110
110
110
110
110
110
110
110

52
52
52
52
92
52
52
52
52
92
52
52
52
52
92

52
110
127

Freg.
[(MIHz)

102.0001
103.0001
108.0001
108.0001
103.0001
102.0001
103.0001
108.0001
108.0001
103.0001
102.0000
103.0001
108.0001
108.0001
103.0001

103.0001
108.0001
108.0001
103.0001
102.0001
103.0001
108.0001
108.0001
103.0001
103.0001
103.0001
108.0001
108.0001
103.0001
102.0001

B83.0001
B82.0000
83.0001

Time

Day Started
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2:09
2:10
2:11
2:12
2:13
2:14
2:15
2:18
2:17
2:18
2:1%
2:20
2:21
2:22
2:23

1:54
1:55
1:5&
1:57
1:58
1:5%
2:00
2:1
2:02
2:03
2:04
2:05
2:06
2:07
2:08

2:42
2:41
2:40




CONDUCTED EMISSION

Tests were executed with the transmitter configured in the Stereophonic mode. The test
equipment was configured as shown in Figure 3.

Test Equipment Configuration

Exciter

100.0 MHz

FCC:

Stereo , 9% pilot

No pre-emphasis

15 KHz, 52.5 kHz modulation
SCABTEHz® 10% & 92KHz@5%
IC:

Mono

No pre-emphasis

400Hz, 85 kHz modulation
No SCA

g
2
:
E

hModulation Menitor - QEI
-30dB Weify modulation for FCCJ/IC

Spectrum Analyzer- Tektronix
Record and photograph all
harmonics and spurious
frequencies.

Repeat the test for IC.

FIGURE 3

Measurements were recorded at an operating frequency of 100 MHz. Spectrum
analyzer pictures were recorded with no modulation to establish a reference and
then modulation was added and the spectrum was evaluated to determine that all
FCC rules were met. The first set of pictures establish a reference level of +16
dBm on the spectrum analyzer which is equivalent to 45 watts output power
(after factoring in the 30 dB attenuator). Then various segments of the spectrum
away from the carrier frequency were evaluated for compliance with the
appropriate “pass level” determined from the +16 dBm figure.
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Test: Conducted Radiation
Fregquency Level Spectrum Analyzer Photograph
Unmodulated Carrier
Test: 100.0 MHz 16 dBm
MNote: The transmitter should be putting out
45 Watts (between 46 and 47 dBm).
With the reading of 16 dBm plus

30 dB (Bird Attenuator) we have a
total of 46.4 dBm.

Frgq: 100 Mhz
Ref: 20 dBm Span 200 kHz
Attn 60 dB  Bandwidth 1 kHz
Freguency Spectrum Analyzer Photograph
Test: 0 - 200 MHz
100.0 MHz
Note: This is just for reference.

All the spurs and the first
harmonic are visable,

Frgq: 100 Mhz
Ref:  -20 dBm Span 200 MHz
Attn 30 dB  Bandwidth 10 kHz
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Frequency Level

Center Frequency: 100 MHz

100.0 MHz

Test: 120 kHz to 240 kHz

100.120 MHz -18
100.240 MHz -58

Test: -120 kHz to -240 kHz

99.88 MHz -1
99.76 MHz -56

Test: 240 kHz to 600 kHz

100.240 MHz -64
100.420 MHz -38
100.600 Mhz -70

Test: -240 kHz to -600 kHz

99.760 MHz -62
99.560 MHz -38
99.4 MHz -63

Test: Conducted Radiation - FCC

Pass Level Spectrum Analyzer Photograph
-9
-9
Frq: 100 Mhz
Ref: 10 dBm Span 300 kHz
9 Attn 40 dB Band' 1 kHz
-9
IDiNKZ 100ENZ
-19
-19 {Highest)
-19
Frgq: 101 Mhz
Ref: 10 dBm Span 1000 kHz
Attn 40 dB  Bandwidth 1 kHz
10DEN
-19
-19 {Highest)
-19

Frq: 99 Mhz
Ref: 10 dBm Span 1 MHz
Attn 40 dB  Bandwidth 1 kHz

12



Freguency Level
Test: 0 MHz - 91.1 MHz

76 NMHz -60

Test: 0 MHz - 91.1 MHz

82 MHz -64

Test: 0 MHz - 91.1 MHz

88 MHz -39

Test: Conducted Radiation - FCC

Pass Level Spectrum Analyzer Photograph

-44

Frg: 76 Mhz

Ref:  -30 dBm Span 500 kHz

Attn 30 dB  Bandwidth 1 kHz
-44

Frg: 82 Mhz

Ref:  -30 dBm Span 500 kHz

Attn 30 dB  Bandwidth 1 kHz
-44

Frg: 88 Mhz
Ref:  -30 dBm Span 3500 kHz
Attn 30 dB  Bandwidth 1 kHz

13



Frequency

Test: 103 MHz - 1 GHz

112 MHz

Test: 103 MHz - 1 GHz

118 MHz

Test: 103 MHz - 1 GHz

123 MHz

Level

-63

Test: Conducted Radiation - FCC

Pass Level Spectrum Analyzer Photograph

-44

Frg: 112 Mhz

Ref:  -30 dBm Span 500 kHz

Attn 30 dB  Bandwidth 1 kHz
-44

Frg: 118 Mhz

Ref:  -30 dBm Span 500 kHz

Attn 30 dB  Bandwidth 1 kHz
44

Frgq: 123 Mhz
Ref:  -30 dBm Span 500 kHz
Attn 30 dB  Bandwidth 1 kHz
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Test: Conducted Radiation - FCC
Frequency Level Pass Level Spectrum Analyzer Photograph

Test: 103 MHz - 1 GHz

200MHZ SoTKz

200 MHz -58 -44

Frgq: 200 Mhz
Ref:  -30 dBm Span 500 kHz
Attn 30 dB  Bandwidth 1 kHz

Test: 103 MHz - 1 GHz
J00NKZ

300 MHz -65 -44

Frgq: 300 Mhz
Ref: -30 dBm Span 500 kHz
Attn 30 dB  Bandwidth 1 kHz

CONDUCTED HARMONICS AND SPURIOUS

Conducted harmonics and spurious are sampled in the output transmission line and converted to
the corrected value (using the directional coupler coupling value and cable loss) and then
compared to the power output of the unit under test. In this case energy was seen at the 2™ and
3" harmonics of the main channel but all energy above this was below the spectrum analyzer
noise floor.

The coupler correction factor and measured level are used to find the actual level.

As can be seen in the photographs above, all levels measured are below the level described by
43+ 10 log Pout (or 59.5 dB).
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STEREO COMPLIANCE TEST, PILOT FREQUENCY, AND 38 kHz LEVEL

The test equipment was configured as described in the diagram below. Using the QEI
modulation monitor and the HP spectrum Analyzer, the levels of the Pilot frequency, 38 kHz
subcarrier, and frequency components in the L+R subband and the L-R subband with specific
modulation conditions according to FCC rule 73.322 were measured and the levels were found to
be capable of demodulation.

Test Equipment Configuration

The frequency of the pilot tone was measured to be 19.000 kHz. Its deviation was measured as
94% or 7.05 kHz, using the QEI Modulation Monitor.

16



Test: Pilot Subcarrier Frequency (19 KHz)

Transmitter:
101.5 MHz
Stereo
No audio input

Total modulation reading on QElI Modulation Meter: 9.2%
Pilot Level reading on QEI Modulation Meter: 94%
Freguency Counter reading: 19.0001 KHz

Audio Spectrum Analyzer reading:  19.000 KHz

RANGE: -11 dBv FREE mum

NV

-’I i

CENTER! 19 000 Hz Bt 19,0897 Hz SPANI 2 000 Mz
Bt TINE (R) w

BT I
TIm LEN

- Centered at 19 kHz
-Span: 2 kHz
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LEST DISP]

— LAFS
Prfsr.\'rPH“OT # 400 S CHANNEL 4
9 |
| RCENT
T | s /
i
‘ i y
N LA -

RANGE ¢ -DB)
HoLn i

.. I I e
i - ma‘ﬂ"" |
MODUL ATIOMN

" WODULATION HONITOR

PEAKS
[—_pER WINUTE

O yorg NP LEVEL

-

QEI Modulation Meter displaying pilot level on Channel A and
100% modulation on Total Modulation meter.

The deviation of the subcarrier of the pilot tone (38kHz) must be no more than 0.75kHz (or -40 dB
relative to 100% modulation). This is confirmed by examining the demodulated spectrum with the
audio spectrum analyzer in order to display the subcarrier level. The photo below demonstrates
the frequency to be 38.000 kHz and the amplitude is -46.38 dB relative to 100 % modulation as
indicated on the QEI modulation monitor displayed above.

{4 38000 M2
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Test: Stereophonic audio deviation - LEFT

Transmitter:
101.5 MHz
Stereo
100% Left Audio Input, 0% Right Audio Input
1 kHz audio signal

Frequency component from 50 Hz to 15 kHz 13.09 dBm
Frequency component from 23 kHz to 53 kHz 7.90 dBm

-£7.1
CEWTER! 18 8@ Hx Bt 190.97 Hx SPam1 20 N b

MTIRE(R)

Valt

2
Walt
(14

TelTt B Sex
no. e i 13.00 dis

OkHz to 20kHz - LEFT

BRNGE: 9 4V

&7 1
CENTERT 38 000 Hz DUt 477.47 Kz

MTIREIRD

13kHz to 63kHz - LEFT (span: 30 kHz centre: 38 kHz)
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Test: Stereophonic audio deviation - RIG

Transmitter:

101.5 MHz

Stereo

0% Left Audio Input, 100% Right Audio Input
1 kHz audio signal

Frequency component from 50 Hz to 15 kHz
Frequency component from 23 kHz to 53 kHz

FRLL

v

&7 1
CENTER: 10 008 M M 199.97 Hz Shant 29 800 Wy WD
BITINE(RD cTe rep

{r[n L
Jm

Bl 477.43 Hz SPam: 5 MR N M
cTe reia

Ma
[ ] i

13kHz to 63kHz - RIGHT

20
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13.00 dBm
7.89 dBm



Audio Frequency Response and Pre-emphasis curve Verification
Frequency Response characteristics were measured using the equipment configured in
diagram below. Measurements were recorded from the QEI modulation monitor without
de-emphasis and the results are tabulated in the following table and on the graph below
the table. All measurements fall within the prescribed limits.

Test Equipment Configuration

21



Test: 75 usec pre-emphasis, 100% modulatior

FCC IC

Hz Volts RMS dB dB
0 0.842 -3.5 -1.5
50 0.751 -2.5 -0.5
75 0.713 -2 -0.1
100 0.703 -1.9 0.07
150 0.704 -1.9 0.06
200 0.711 -2 -0
300 0.71 -2 -0
400 0.709 -2 -0
500 0.701 -1.9 0.1
600 0.692 -1.8 0.21
200 0.662 -1.4 0.59
1000 0.631 -1 1.01
1500 0.546 0.28 2.27
2000 0.473 1.52 3.51
3000 0.379 3.45 5.44
4000 0.331 4.62 6.61
5000 0.281 6.05 8.04
000 0.244 7.27 9.26
8000 0.194 9.26 11.3
10000 0.157 11.1 13.1
12000 0.135 12.4 14.4
15000 0.107 14.4 16.4

FCC IC
Normalize for graph -1 0.99

22



Test Graph : 75 usec pre-emphasis, 100% modulation, FCC Graph
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CABINET RADIATION

The transmitter and test equipment were configured as shown below. Specifically, cabinet
radiation data for measurement angles of 0 degrees (i.e. facing the transmitter), 90, 180, and 270
degrees was taken. The transmitter was operating at 90 MHz with an operating power of 45 W
CW (unmodulated carrier). The free space path loss, cable loss and antenna gain characteristics
were obtained at the fundamental frequency and at each of the harmonics of the carrier
frequency in order to accurately assess the level of the signal radiated from the cabinet. All
spurious and/or harmonic spectral components with levels above the spectrum analyzer noise
floor that were radiated from the cabinet were recorded. The frequency range of the main carrier
frequency to the 10™ harmonic of the carrier was searched. The receiving antenna was oriented
to display the highest level of the spurious or harmonic frequency level. The loss of the cable
connecting the receiving antenna and the spectrum analyzer is taken into account. The measured
values along with raw data photos are tabulated in the table on the following pages. The
measured values are referred back to the maximum power of 45 watts or +46 dBm. FCC rules
require the level to be -60 dB or better thus the measured level must be less than -14 dBm
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Test Equipment Configuration

§50 feet away (15.24 m}

4llill

10 feet RG538 A/U cable (3.04 m)
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eq. MHz

90.0
180.0
270.0
360.0
450.0
540.0
630.0
720.0
810.0
900.0

Test: Cabinet Radiation - 0-1000 MHz Facing Antenna

Radiated Power

Recorded Cable Loss Antenna (dBm) (-14dBm

Signal {dem) (dB) Path Loss Gain (dBi) Max)
-70 0.51 35.2 6.6 -40.8
-80 0.76 41.3 -0.2 -37.8
-84 0.96 44.8 0.54 -38.8
-75 1.15 47.3 5.4 -32.0
-77 1.33 49.2 5.9 -32.3
-86 1.49 50.8 5.16 -38.9
-80 1.65 52.1 4.62 -30.8
-81 1.8 533 6.32 -32.2
-88 1.96 54.3 6.4 -381
-78 2.11 55.2 6.4 -27.0

Pictures: Cabinet Radiation - 0-1000 MHz Facing Antenna

200082 -50DEN LBONNZ

I59MHZ

Z71NKHZ 200082

270 MHz 360 MHz
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Fictures: Cahinet Radiation - 0-1000 MHz Facing Antenna

450 MHz

630 MHz

=JokEm ANEmEF Yitens =-HibEw

210 MHz 200 MHz
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Left Side View

Test: Cabinet Radiation - 0-1000 MHz 270 degrees CW

Recorded Radiated Power
Freq. Signal Cable Loss Antenna (dBm) (-14dBr
(MHz) (dBm) (dB) Path Loss Gain (dBi) Max)
90.0 -71 0.51 35.2 6.6 -41.
180.0 -79 0.76 411.3 -0.2 -36.
270.0 -86 0.96 448 0.54 -40.
360.0 -74 1.15 47.3 5.4 -31.
450.0 -85 1.33 49.2 5.9 -40.
540.0 -81 1.49 50.8 5.16 -33.
630.0 -81 1.65 52.1 4.62 -31.
720.0 -86 1.8 53.3 6.32 -37.
810.0 -90 1.96 54.3 6.4 -40.
900.0 -83 2.11 55.2 6.4 -32.

Pictures: Cabinet Radiation - 0-1000 MHz 270 degrees CW

200KN2 180KKZ 200KMZ

AW,

il O-1.8 100 kwf

90 MHz 180 MHz

270MHZ 2O0KNT -5008N 360MHZ 200KH?

1008~ ili]:] O0=1.8 ig0 KNt

270 MHz 360 MHz
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Right Side View

Pictures: Cabinet Radiation - 0-1000 MHz 270 degrees CW

-%iDEn ETIMHT -FEDEN TEEmHT Eodrm;

A

270 MHz 360 MHz
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Test: Cabinet Radiation - 0-1000 MHz 90 degrees CW

Recorded Radiated Power
Freq. Signal Cable Loss Antenna (dBm) (-14dBm
(MHz) (dBm) (dB) Path Loss Gain (dBi) Max)
90.0 -61 0.51 35.2 6.6 -31.8
180.0 -82 0.76 41.3 -0.2 -39.8
270.0 -84 0.96 44.8 0.54 -38.8
360.0 -69 115 47.3 5.4 -26.0
450.0 -85 1.33 49.2 5.9 -10.3
540.0 -86 1.49 50.8 5.16 -38.9
630.0 -75 1.65 52.1 4.62 -25.8
720.0 -89 1.8 53.3 6.32 -40.2
810.0 -89 1.96 54.3 6.4 -39.1
900.0 -76 2.11 55.2 6.4 -25.0

Pictures: Cabinet Radiation - 0-1000 MHz 90 degrees CW

~30DBN ﬁ SIpHZ ‘SDFJI.N.: ~S00BN 180NKZ Z00KNZ
|
|
DDE

Tl
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/
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270MHZ 2000M2 I60HHZ 200087

270 MHz 360 MHz
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Pictures: Cabinet Radiation - 0-1000 MHz 90 degrees CW
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Test: Cabinet Radiation - 0-1000 MHz 180 degrees CW

Recorded Radiated Power
Freq. Signal Cable Loss Antenna (dBm) (-14dBmr
(MHz) (dBm) (dB) Path Loss Gain (dBi) Max)
90.0 -64 0.51 35.2 6.6 348
180.0 -81 0.76 41.3 -0.2 -38.¢
270.0 -90 0.96 44 8 0.54 -44 &
360.0 -77 1.15 47.3 5.4 -34.C
450.0 -84 1.33 49.2 5.9 -39.3
540.0 -83 1.49 50.8 5.16 -35.€
630.0 -83 1.65 52.1 4.62 -33.%
720.0 -83 1.8 53.3 6.32 -34.:
810.0 -86 1.96 54.3 6.4 -36.1
900.0 -81 2.11 55.2 6.4 -30.C

Pictures: Cabinet Radiation - 0-1000 MHz 180 degrees CW

181MKHZ LT

90 MHz 180 MHz

271MHZ | 200KN2 -300EN 3I61MHZ | 2ookeg
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270 MHz 360 MHz
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Pictures: Cabinet Radiation - 0-1000 MHz 180 degrees CW
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D=1.8 {100 Enf
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Rear View

The results indicate that the transmitter cabinet radiation meets FCC rule 2.1053. The worst case
measured result was -69 dB for the 4™ harmonic at the 90° CW position.
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VOLTAGE AND CURRENT TO FINAL POWER AMPLIFIER

The transmitter was engaged and the voltage and current to the final amplifier stage were
measured at full power and at the indicated reduced power output.

Test: Voltage and Current at 45 Watts

Frequency Amplifier Current Voltage
{MHz) Power (Amps) (Valts)
107.9 45 Watts 6.18 11.20
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Test: Voltage and Current at 11.3 Watts

Frequency Amplifier Current Voltage
(MHz) Power (Amps) (Volts)
107.9 11.3 Watts 2.80 11.94
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