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DISC NO: 228811 1H
DATE: 17 JULY 2883
SHOP ORDER: 22881
STATION: N/A

FREQ: 97.5/448,55
HU RATIO: 1

BNT TYPE: 6816-SPECIAL
TOWER: 5-FT 50
MOUNT : PAN MT‘S

MT REMK:

GRND STRAP: NO

‘A’ DIM: N/A IN

REMARKS: -

REMARKS: -

PLOT TYPE: RF

VERTICAL: — — —

U RMS: B82.9

HORIZONTAL :

H RMS: BE.431

15T LEG AZIMUTH  25-DEGS

~=— = ANTENNA HEADING

[_ = LADDER N/@

FATTERN NUMBER:
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6016 Series
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Antenna Mfg.: Shively Labs
Antenna Type: 6016-3/4

Station: 4 Times Square Beam Tilt
Frequency: 98.1 Gain (Max)
Channel #: 251 Gain (Horizon)

Figure: 3

ANTENNA ELEVATION PATTERN
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Normalized! Field
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Polar Plot
Antenna Mfg: Shively Labs
Antenna Type: 6016-3/4

Station: 4 Times Square Beam Tilt 0
Frequecy: 98.1 Gain (Max) 2076
Channel: 251 Gain (Horizon) 2.076

Figure: 3

Shively Labs

A Dwision of Howed Laborgtones  Bricigeon, ME 207-047.3837

Date: 9/10/2007

3473 dB
3.173dB
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Normalized! Field
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Antenna Mfg.: Shively Labs
Antenna Type: 6016-3/4
Station: 4 Times Square Beam Tilt 0
Frequency: 98.1 Gain (Max) 1558 1.927 dB
Channel #: 251 Gain (Horizon)  1.558 1.927 dB

Figure: Vertical
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Date: 9/10/2007
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Polar Plot
Antenna Mfg: Shively Labs
Antenna Type: 6016-3/4
Station: 4 Times Square
Frequecy: 98.1
Channel: 251
Figure: Vertical

BeamTilt 0
Gain (Max) 1.558
Gain (Horizon) 1.558

Shively Labs

A Dwision of Howed Laborotones  Bridgton, ME 207-647.2327

Date: 9/10/2007

1.927dB
1.927 dB
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460 ft

Top of mast firom sketch) 1145 Masts 454° Canters.
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Antenna Mfg.: Shively Labs Date: /10/2007
Antenna Type: 8016-3/4
Station: 4 Times Square Beam Tilt o

Frequency: 98.1 Gain (Max) 1.558 1.927 dB
Channel #: 251 Gain (Horizon)  1.558 1.927 dB ANTENNA ELEVATION PATTERN
Figure: Vertical
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Normalized| Field

80
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Elevation Angle {Deg)

Antenna Mfg: Shively Labs Gl Date: SHO/2007
Adhig T‘j_"l‘-“!_i :U'I!:l;g uare am Tilt 1]
Height above reference / Tangent of depression Fruecy 381 i 15 1emas

Angle = distance out from antenna Faure: Verial _
Shively Labs
200 ft / tan 60 degrees =115 ft



Top of mast ifrom sketch) 1145

Top of Turbine 957!

Turbine Mast B06____

Roof of Upper Penthouse BB1.5
Roof of Middle Penthouse 847"
Roof of MER Penthouse 834!

MER-51ct 7835
Highest Occupied Floor 71675

48th 7385
46th 7095
44th 6EOS.
42nd 6515
40th 5225
38th 5035
36th 56450
34th 5355
32nd 5065

30th 4775

Masts 454" Centers

Distances are from centerline
of 4 TS mast to closest point at
indicated elevation of 1 BP

Wwind Turbine Mast 338"

< 13KW

Roof of Upper Penthouse (54) 415 &'

Roof of Middle Penthouse (53) 383

Roof of MER Penthouse (52) 345

E 60 de

51t Floor

and down to

32nd Floor 30275

B B |

T HT

bbb i

30th Floor 288.75'

EE——

Channel 68 361.75' AURL

Upper UHF 318" AURL

Lawer UHF 280' AURL

Upper VHF 238.5' AURL

Fi 185" AURL

Laower VHF 144" AURL

Channel 2 100" AURL

Upper Roof Level



Antenna Mfg.:
Antenna Type:
Station:
Frequency:
Channel #:
Figure:

Shively Labs

6016-3/4

4 Times Square Beam Tilt o
98.1 Gain (Max) 1.558
251 Gain (Horizon)  1.558
Vertical

Date: 8/10/2007

1.927 dB
1.927 dB

Normalized| Field

1] 10 20 30 40
Elevation Angle {Deg)

50

60 70

Full wave spaced antennas

60 degrees / No. of bays = angle of 1st null

200 ft / tan 20 degrees =550 ft

ANTENNA ELEVATION PATTERN
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Antenna Mfg: Shively Labs
Antenna Type: 6016-3/4
Station: 4 Times Square
Frequecy: 98.1
Channel: 251
Figure: Vertical

Polar Plot

Beam Tilt L]
Gain (Max) 1.558
Gain (Horizon) 1.558

~ Shively Labs

45

Date: 91 0/2007

1.927 dB
1.927 dB



Top of masgt (from sketch) 1145

Top of Turbine 857!

Turbine Mast 806

Roof of Upper Penthouse 861.5
Roof of Middle Penthouse 847
Roof of MER Penthouse 834!

WMER - 57t 783.5
Highest Occupied Floor 7675

4Bth 7385
48th 7095
44th BROS____
42nd 6515
40th 225
36th 5835
36th 5645
34th 6355
32nd 5065

0th 4775

Masts 454" Centers

Distances are from centerline
of 4 TS mast to closest point at
indicated elevation of 1 BP.

Wind Turbine Mast 338"

13 KW

20 degrees

R

Foof of MER Penthouse (52) 345'

Roofof U

nthouse (54) 415 5'
iddle Penthouse (53) 383’

575t Floor

and down to

32nd Floor 30275

30th Floor 288.75'

|
5 1 i

bbb

Channel B8 361 75" AURL

Upper UHF 319 AURL

Laower UHF 280" AURL

Upper VHF 238 5' AURL

FM 195" AURL

Lower VHF 144" AURL

Channel 2 100" AURL

Upper Roof Lewvel



FM Broadband Panel
Broadcast Antenna
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Full Wave 5 [ i - "

Vertical ——~1 | | | | ,1

Dipoles > ) L LT T 1/2 Wave
- ﬂgk- Horizontal

— " Dipoles
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Normalized! Field
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Antenna Mfg.: Shively Labs Date: 9/7/2007
Antenna Type: 6016-3/4-Special
Station: 4 Times Square Beam Tilt 0
Frequency: 98.1 Gain (Max) 2.231 3.484 dB
Channel #: 251 Gain (Horizon)  2.231 3.484 dB
Figure: Horizontal Polarization
/ - — _,{\‘ | —
—
-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 a0

Elevation Angle (Deg)

a0

Antenna Mfg.: Shively Labs Date: 8/5/2007
Antenna Type: 6016-3/4-Special
Station: 4 Times Square Beam Tilt 0
Frequency: 98.1 Gain (Max) 1.925 2.843 dB
Channel #: 251 Gain (Horizon)  1.925 2.843 dB
Figure: Vertical Polarization
- l

-50 -40 -30 -20 -10 0 10 20 30 40
Elevation Angle (Deg)

50 60 0 &0 a0

Shively Labs



ANTENNA ELEVATION PATTERN

Antenna Mfg: Shively Labs
Ant Type: 5016-3/4 p 1
Station: 4 Times Square
Frequecy: 98.1
Channel: 251
Figure: Horizontal Polari:

Polar Plot

Beam Tilt
Gain (Max)
Gain (Horizon)

Shively Labs

2,231
2231

A Dwyisson of Howed Laboratones  Bnagton, ME J07.847.3327

Date: 9/5/2007

3.484 dB
3.484 dB

ANTENNA ELEVATION PATTERN

Figure: Vertical Polarizati

& Dwision of Howed Laboratores  Bricgeon, ME J07-847-3327

Shively Labs

1 |I ) 1 \ J /
\ \ \ \ \ \ / / /
\ \ LU Y \ \ 2| / / /
Vo \\ \ Y T
\ \ \ Ne | S
R >
! N, ., .
\ b \_\ ¢ / \ o == P P
A \ L) N Wi 5 S g P
N\ LY \ N e - HE ;
Ay L -~ e
\ , o e r
AN \ \ b \\\ ““H—.___‘__ _,_._-// ’/ :
. % - -
X N . — ] ’_//
45 ‘\\\ x‘"‘"“—a-h e ___.f'/ -
e = - e
Y b o
\R\"H._ e | e -
— - f/’
R r—
a0
Polar Plot
Antenna Mfg: Shively Labs
Antenna Type: 6016-3/4-Special
Station: 4 Times Square Beam Tilt 0
Frequecy: 98.1 Gain (Max) 1.925
Channel: 251 Gain (Horizon) 1.925

Date: 9/712007

2843 dB
2843 dB



) of mast (from sketch) 1145!

Top of Turbine 857

Turhine Mast 806

f of Upper Penthouse 8615
1of of Middle Fenthouse 847"
2oof of MER Penthouse 834!

MER - 615t 7836
ighest Occupied Floor 76875

48th 738.5
46th 708.5
44th 6805
42nd 6515
40th B22.5
38th 5935
J6th 5645

34th 53556

Masts 454' Centers

——  13KW
55 deg.

Distances are from centerline
of 4 TS mast to closest point at
indicated elevation of 1 BP.

Wind Turhine Mast 338

Foof of Upper Penthouse (54 415 5'

Roof of Middle Penthouse (53) 333

Faoof of MER Penthouse (52) 3

51t Floar

and down to
32nd Floor 3p&75

0.13KW,

I e B |

Channel B0 361.75' AURL

Upper UHF 318" AURL

Lower UHF 230°' AURL

Upper VHF 238.5' AURL

Fi 195" AURL

Lower VHF 144" AURL

Channel 2 100" AURL

Upper Roof Level



Questions

ANTENNA ELEVATION PATTERN

ANTENNA ELEVATION PATTERN

Polar Plot
Antenna Mfg: Shively Labs

Type: 6016-3/4-Sp
Station: 4 Times Square Beam Tilt 0
Frequecy: 98.1 Gain (Max) 1.925
Channel: 251 Gain (Horizon) 1.925

Figure: Vertical Polarizati

Shively Labs

Date: 9/712007

2843 dB
2843 dB

Antenna Mfg: Shively Labs
Antenna Type: 6016-3/4
Station: 4 Times Square
Frequecy: 981
Channel: 251
Figure: Vertical

Polar Plot

BeamTilt 0
Gain (Max) 1.558
Gain (Horizon) 1.558

Shively_ Labs

Date: 8/10/2007

1.927 dB
1.927 dB
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Normalized! Field
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Antenna Mfg.: Shively Labs
Antenna Type: 6810-6-0.5
Station: WFUV
Frequency: 90.7
Channel #: 214
Figure: 0

Beam Tilt 0
Gain (Max) 1.927
Gain (Horizon)  1.927

Date: 9/7/2007

2.850 dB
2.850 dB

10 20 30 40 50 60 0

Elevation Angle (Deg)
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ANTENNA ELEVATION PATTERN

-90
i
‘/ff 0.8 -h‘““x.\\
/,~/ — | ‘“\\HR e
L o h
A s N NN
// L / Jos ~. . \\\ \ ~.\.\
g // ] /‘/ - n.s_‘q—‘\ X 3 \ N
/ / . A — \ L] Y
/ Jf' ’;/ /, i /// ::\\ 3 \ \\ \\
/ S N\ \
/’—#_ 03 X

Y
\\ \ \\ / \\\“‘_—/ A
X \'\ . . \\\ H“‘“H.,____ﬂ_d_ﬁ/ A
\\ \\\ \ /"/ -
45 \‘\ \\M — /'/
. s
N \\RH — _____,_/ /
™ —~ = ;
e e i e
\_‘_‘_\_H //
— ____,_,_.-o—"""
S0
Polar Plot
Antenna Mfg: Shively Labs
Antenna Type: 6810-6-0.5
Station: WFUV Beam Tit 0

Frequecy: 90.7 Gain (Max) 1.927
Channel: 214 Gain (Horizon) 1.927
Figure: 3

Shively Labs

A Deomon of Howed Laborstones  Bndgion, ME 2076472337

Date: 8/5/2007

2.850 dB
2.850 dB



Pascal’s Triangle

1
11
121
1331
14641
15101051
1615201561
172135352171
182856 /0562881
193684 12612684 3691

Binomial progression for 6 bay antenna
15101051
Normalize to 1

0.10.51.01.00.50.1

Shively Labs



User specified data is entered only in yellow
highlighted cells

Computed Array Excitation
Bay Bay Phase

Custom Excitation
Bay Bay Phase

Phase for Phase for

Bay # AmMp. (Deqg) Amp. (Deg) Null Fill - Beam Tilt
Antenna Manufacturerl Shively Labs 1 0.1 0.00 0.1 0.00 0.00 0.00
Antenna Type 6810-6-0.5 2 0.5 0.00 05 0.00 0.00 0.00
Station WFUV 3 1 0.00 1 0.00 0.00 0.00
Frequency (MHz) 80.7 4 1 0.00 1 0.00 0.00 0.00
Channel #| 214 5 0.5 0.00 05 0.00 0.00 0.00
Wavelength (in) 1301 6 0.1 0.00 01 0.00 0.00 0.00
Number of Bays 5]
Bay Spacing (in) 65
Beam Tilt Angle (Deqg) 0
Center (1) or End (0) Fed 1
End Bay Line Length Delta (in) 0
Tee Offset Length for Center Fed (in) 0
Computed (0) or Custom (1) Excitation 1
Figure 3
Total Gain 1.238
Azimuth Gain 1
Computed Elevation Gain 1.238

Shively Labs



Normalized! Field

Antenna Mfg.: Shively Labs
Antenna Type: 6810-6-0.5

Date: 9/7/2007

e vty ikl P SO ANTENNA ELEVATION PATTERN
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Antenna Mfg: Shively Labs
Antenna Type: 6810-6-0.5

Station: WFUV BeamTilt 0
Frequecy: 90.7 Gain (Max) 1.238
Channel: 214 Gain (Horizon) 1.238
Figure: 3

Shively Labs

A Dwision of Howed Laborstones  Bridggon, ME  207-647.2327

Date: 9/5/2007

0.927 dB
0.927 dB



Normalized! Field
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Antenna Mfg.: Shively Labs Date: 9/7/2007
Antenna Type: 6810-6-0.5
Station: WFUV Beam Tilt 0
Frequency: 80.7 Gain (Max) 1.927 2.850 dB
Channel #: 214 Gain (Horizon)  1.927 2.850 dB
Figure: 0
F / \ ﬂ\\
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Normalized! Field

Antenna Mfg.: Shively Labs
Antenna Type: 6810-6-0.5

Station: WFUV Beam Tilt 0
Frequency: 80.7 Gain (Max) 1.238
Channel #: 214 Gain (Horizon)  1.238

Figure: 3

Date: 9/7/2007
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0.927 dB
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ANTENNA ELEVATION PATTERN
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Polar Plot
Antenna Mfg: Shively Labs Date: 9/5/2007
Antenna Type: 6810-6-0.5
Station: WFUV Beam Tilt 0
Frequecy: 0.7 Gain (Max) 1.927 2.850 dB
Channel: 214 Gain (Horizon) 1.927 2.850 dB
Figure: 3

Shively Labs

A Dwvisson of Howel Laborstones  Bridgton, ME 207.647.3327
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Polar Plot
Antenna Mfg: Shively Labs Date: 9/5/2007
Antenna Type: 6810-6-0.5
Station: WFUV Beam Tilt ']
Frequecy: 0.7 Gain (Max) 1.238 0.927 dB
Channel: 214 Gain (Horizon) 1.238 0.927 dB

Figure: 3

Shively Labs

A Dwision of Howel Laboratories  Bridgton, ME 207.647.3227



User specified data is entered only in yellow
highlighted cells

Computed Array Excitation

Bay Bay Phase

Custom Excitation
Bay Bay Phase

Phase for Phase for

Bay # AmMp. (Deqg) Amp. (Deg) Null Fill - Beam Tilt
Antenna Manufacturerl Shively Labs 1 0.25 0.00 0.25 0.00 0.00 0.00
Antenna Type| 6810-6-0.78-Spec. 2 0.67 0.00 0.67 0.00 0.00 0.00
Station WFUV 3 1 0.00 1 0.00 0.00 0.00
Frequency (MHz) 80.7 4 1 0.00 1 0.00 0.00 0.00
Channel #| 214 5 0.67 0.00 0.67 0.00 0.00 0.00
Wavelength (in) 1301 6 0.256 0.00 0.25 0.00 0.00 0.00
Number of Bays 5]
Bay Spacing (in) 101
Beam Tilt Angle (Deqg) 0
Center (1) or End (0) Fed 1
End Bay Line Length Delta (in) 0
Tee Offset Length for Center Fed (in) 0
Computed (0) or Custom (1) Excitation 1
Figure 3
Total Gain 2.342
Azimuth Gain 1
Computed Elevation Gain 2.342

Shively Labs
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Antenna Mfg.: Shively Labs
Antenna Type: 6810-6-0.78-Spec.

Date: 9/7/2007

Station: WFUV Beam Tilt 0
Frequency: 90.7 Gain (Max) 2.342 3.696 dB
Channel #: 214 Gain (Horizon)  2.342 3.696 dB
Figure: 3
T —— ]
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Polar Plot
Antenna Mfg: Shively Labs
Antenna Type: 6810-6-0.78-Spec
Station: WFUV
Frequecy: 90.7
Channel: 214
Figure: 3

BeamTilt 0
Gain (Max) 2342
Gain (Horizon) 2.342

Shively Labs

A Dwision of Howed Laborstones  Bridggon, ME  207-647.2327

Date: 9/5/2007

3.696 dB
3.696 dB



User specified data is entered only in yellow
highlighted cells

Computed Array Excitation

Custom Excitation

Bay Bay Phase Bay Bay Phase Phase for Phase for
Bay # AmMp. (Deqg) Amp. (Deg) Null Fill  Beam Tilt
Antenna Manufacturerl Shively Labs 1 0.25 4.00 0.25 4.00 0.00 4.01
Antenna Type| 6810-6-0.78-Spec. 2 0.67 4.00 0.67 4.00 0.00 4.01
Station WFUV 3 1 4.00 1 4.00 0.00 4.01
Frequency (MHz) 80.7 4 1 -4.00 1 -4.00 0.00 -4.01
Channel #| 214 5 0.67 -4.00 0.67 -4.00 0.00 -4.01
Wavelength (in) 1301 6 0.256 -4.00 0.25 -4.00 0.00 -4.01
Number of Bays 5]
Bay Spacing (in) 101
Beam Tilt Angle (Deqg) 06
Center (1) or End (0) Fed 1
End Bay Line Length Delta (in) 0
Tee Offset Length for Center Fed (in) 1.45
Computed (0) or Custom (1) Excitation 1
Figure 3
Total Gain 2.338
Azimuth Gain 1
Computed Elevation Gain 2.338

Shively Labs



Antenna Mfg.: Shively Labs Date: 9/7/2007
Antenna Type: 6810-6-0.78-Spec.

Station: WFUV Beam Tilt 0.6
Frequency: 90.7 Gain (Max) 2.338 3.689 dB
Channel #: 214 Gain (Horizon)  2.330 3.674 dB
Figure: 3

ANTENNA ELEVATION PATTERN

Normalizedi Field

-10 0 10 20 30 40 50 60 70 80 90 a0
Elevation Angle (Deg)

Polar Plot

u Antenna Mfg: Shively Labs Date: 9/11/2007
Antenna Type: 6810-8-0.78-Spec
Station: WFUV Beam Tilt 06
Frequecy: 90.7 Gain (Max) 2.338 3.689 dB
Channel; 214 Gain (Horizon) 2330 3674 dB
Figure: 3

Shively Labs
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Shively Labs

Shively Labs. a division of Howell Laboratories. Inc. Bridgton. ME

[
- “ . Figure 1

Horizontal RMS 0684  |Frequ ency 957 | 43065 mHz
,,,,,,,,, Vertical RMS 0.650] Plot Relative Field
al 45:1

5 cale i
............... FCC Composite RMS 0.929 See Figure 2 for Mechanical Details




Antenna is 26 M COR

House Elevation Is 3 M Lower than Tower Base
House is 80 M sway from Tower Base
House is 18 M wide

Fire Station and TX building omitted for clarity
Main Tower omitted for clarity

Drawing not to scale

.
16

236M CL

239M eL




=|mage NASA

© 2007,Nayteq b

Google”

- ! .

-
Pointer. 32°50'21.13>'N 117515°01.51°W eley ‘7721t Streaming 1T 100% Eye all. 1248 it



Normalized! Field
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Antenna Mfg.: Shively Labs Date: 9/7/2007
Antenna Type: 6810-6-0.5
Station: WFUV Beam Tilt 0
Frequency: 90.7 Gain (Max) 1.927  2.850 dB
Channel #: 214 Gain (Horizon)  1.927 2.850 dB
Figure: 0
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Antenna Mfg: Shively Labs Date: 9/5/2007
Antenna Type: 6810-6-0.5
Station: WFUV BeamTilt 0
Frequecy: 90.7 Gain (Max) 1.927 2,850 dB
Channel; 214 Gain (Horizon) 1.927 2850 dB
Figure: 3

Shively Labs

A Devision of Howed Labormones  Enagion, ME 207-847-3327



User specified data is entered only in yellow
highlighted cells Computed Array Excitation Custom Excitation
Bay Bay Phase Bay Bay Phase Phase for Phase for
Bay # Amp. (Deg) Amp. (Deg) Null Fill  Beam Tilt
Antenna Manufacturer Shively Labs 1 1 -16.00 1 -16.00 0.00 0.00
Antenna Type| 6810-6-8S-DA Spec 2 1 -12.80 1 -12.80 0.00 #VALUE!
Station 3 1 -9.60 1 -9.60 0.00 #VALUE!
Frequency (MHz) 957 4 1 -6.40 1 -6.40 0.00 #VALUE!
Channel # 239 5 1 -3.20 1 -3.20 0.00 #VALUE!
Wavelength (in}) 123.3 6 1 0.00 1 0.00 0.00 #VALUE!
Number of Bays 6
Bay Spacing (in) 62.75
Beam Tilt Angle (Deg) Up1
Center (1) or End (0) Fed 0
End Bay Line Length Delta (in) 0
Tee Offset Length for Center Fed (in) 0
Computed (0) or Custom (1) Excitation 1
Figure 3
Total Gain 4544
Azimuth Gain 2317
Computed Elevation Gain 1.961

Shively Labs



Normalized! Field

Antenna Mfg.: Shively Labs Date: 9/6/2007
Antenna Type: 6810-6-SS-DA Spec

Station: 0 Beam Tilt Up1
Frequency: 95.7 Gain (Max) 4.544 6.575 dB
Channel #: 239 Gain (Horizon)  4.504 6.536 dB
Figure: 3

ANTENNA ELEVATION PATTERN
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Antenna Mfg: Shively Labs Date: 2/111/2007
Antenna Type: 6810-6-55-DA Sp
Station: 0 Beam Tilt Up1
Frequecy: 95.7 Gain (Max) 4.544  6.575dB
Channel: 239 Gain (Horizon) 4.504 6.536 dB
Figure: 3

Shively Labs



Final Questions

Shively Labs



