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DATE: AUGUST 29, 1994 CIRCULARLY POLARIZED DIRECTIONAL
FM ANTENNA FOR:

ANTENNA GAIN H-pol V-pol STATION: KGRG-FM
relative 2.5 2.5 LOCATION: Auburn, WA
(dBd) (4.0) (4.0) MODEL NUMBER: JMPC-2 DA
FREQUENCY & ERP: 89.9 MHZz,250 Watts
ANTENNA INPUT POWER: 100 Watts
ANTENNA BOOM HEADING: 100 DEGREES
TRUE NORTH

RMS OF THE H-pol V-pol

CERTIFICATION AZIMUTH PATTERNS: .62 .62

THIS CERTIFICATION, ALONG WITH THE ACCOMPANYING TECHNICAL
SPECIFICATION SHEET, ANTENNA MOUNTING SKETCHES, AZIMUTH AND
ELEVATION PATTERNS, CERTIFY THE CONSTRUCTION AND MEASUREMENT OF THE
JAMPRO FM CP ANTENNA; TO THE STATION'S REQUIREMENTS, AS MEASURED AT
THE JAMPRO ANTENNA SITE IN SACRAMENTO, CALIFORNIA. THE FOLLOWING
IS AN OUTLINE OF CONSTRUCTION METHODS, PATTERN MEASUREMENTS,
INSTALLATION REQUIREMENTS, RECOMMENDED MAINTENANCE AND EQUIPMENT
USED.

CON U o]

A STANDARD CP FM ANTENNA MODEL WAS USED AND PARASITIC REFLECTORS
WERE ADDED TO EACH BAY, TO CREATE THE REQUIRED DIRECTIONAL
PATTERNS. FROM EXPERIENCE AND BY REPEATED MEASUREMENTS, THESE
ELEMENTS WERE ADJUSTED AS TO POSITION AND LENGTH, UNTIL THE FINAL
CONFIGURATION WAS DETERMINED AND THE PATTERN REQUIREMENTS WERE MET.
THESE ADDITIONAL ELEMENTS ARE STEEL, HOT DIPPED GALVANIZED AND
EITHER BOLTED OR WELDED IN PLACE. MEASUREMENTS TO ESTABLISH THEIR
EXACT LOCATION ARE SHOWN ON THE ANTENNA MOUNTING SKETCHES.

MEASUREMENT

THE FULL SCALE ANTENNA WAS MOUNTED ON AN EXACT DUPLICATE OF IT'S
FINAL SUPPORT AT THE STATION. WE WERE CAREFUL TO DUPLICATE
CONDUITS, CABLES AND ANYTHING PECULIAR TO THIS MOUNTING. THIS WAS
THEN PLACED ON A TURNTABLE AT THE JAMPRO ANTENNA RANGE. THIS
DIRECTIONAL ANTENNA WAS USED FOR RECEIVING THE RADIATION FROM A
TRANSMITTING ANTENNA THAT IS ELEVATED 25 FEET ABOVE GROUND AND
LOCATED AT A DISTANCE OF 7,000 FEET. THIS TRANSMITTING ANTENNA IS
CAPABLE OF TRANSMITTING EITHER HORIZONTAL OR VERTICAL POLARIZATION.
THE FREQUENCY OF THE SIGNAL GENERATOR WAS ACCURATELY SET TO STATION
FREQUENCY BY USE OF A FREQUENCY COUNTER. A SPECTRUM ANALYZER WAS
USED TO CONTINUOUSLY MEASURE FIELD STRENGTH AS THE ANTENNA UNDER
TEST WAS ROTATED. FIELD STRENGTH AT EACH AZIMUTH WAS THEN PLOTTED.
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INSTALLATION

THE ANTENNA MUST BE INSTALLED IN EXACTLY THE MANNER IN WHICH IT WAS
MEASURED AT THE FACTORY. THIS IS SHOWN IN DETAIL ON THE ANTENNA
MOUNTING SKETCH; INCLUDING THE AZIMUTH BEARING OF THE MAIN BOOM OF
THE ELEMENTS. THIS BOOM MUST BE VERIFIED BY A SURVEYOR AT THE SITE
WHEN INSTALLATION IS BEING COMPLETED. GOOD ENGINEERING PRACTICES
SHOULD BE FOLLOWED IN ANY DETAILS NOT COVERED BY SPECIFIC
INSTRUCTIONS.

MAINTENANCE

ANNUAL OR REGULAR INSPECTION SHOULD BE MADE ON THE ANTENNA SYSTEM.
AT THIS TIME, TIGHTNESS OF U-BOLTS, OR OTHER FASTENINGS, SHOULD BE
ROUTINELY CHECKED. ANY DETERIORATION OF THE ANTENNA DUE TO
LIGHTNING, OR OTHER CAUSES SHOULD BE PROMPTLY REPAIRED.

EQUIPMENT

MODEL: -3000 WAVETEC SIGNAL GENERATOR, SERIAL #66479
-8555B H.P. SPECTRUM ANALYZER, SERIAL #1829A04558,
CALIBRATED 2/88
-TUNED CAVITY DIPOLE

CONCLUSION

IN THE DEVELOPMENT OF THIS PATTERN, JAMPRO ANTENNAS, INC. OBSERVED
KNOWN REQUIREMENTS OF THE FCC, AS STATED ON THE STATION
CONSTRUCTION PERMIT.

GAIN FIGURES AND REQUIRED INPUT POWER TO ACHIEVE STATION ERP, AS
WELL AS OTHER DETAILS, ARE TO BE FOUND ON THE ACCOMPANYING PAGES.

THIS CERTIFICATION, WITH ITS CALCULATIONS WERE PERFORMED BY ERIC
DYE, B.S.E.E., ELECTRICAL ENGINEER, JAMPRO ANTENNAS, INC.

H
EXECUTED THIS ‘A 1° DAY OF ézqu# , 19 77
< 7 —
BY: oL
ERIC DYE, B.S.E.E.

1-18-90/em " PAGE 2 OF 2



350° : 10°
340° - 100% M 20°
et o
3305 1 B4
T E0% «©°
320 2 o
-t 4
w
W 50°
310% : '
; 0%
u '
T m.
° 1] :I ! 1l
300 e,
T IME 40%
\ 4 To.
280° s
280° SRR F209% Mm% % 80°
SSS=3 =
t > 90°
-20
X -
ST 2 ‘
-10
T 10°
250° / Y 0
T -8
H N
l TIIITA
"
240° oot KT = 120°
t s R
< i N :
o
° < L ' - : T ; S 130.
— TS %
-3
220° ] B0 : 140°
. T
T .
210° = -1 150
Hr
200° Jus nsa) ; 16G°
190° 170°
Azimuth pattern 180°
Customer: KGRG-FM Date: 7/17/94
Frequency: 89.9 MHz Type Number: JMPC-2 DA
Elevation Gain: Azimuth Directivity: Major Lobe Gain:
Notes: MEASURED PATTERN ENVELOPE
A RARDA
u"!u"rgn';s'?m (916) 383-1177 Fax: (916) 383-1182

6340 Sky Creek Drive, Sacramento, CA 95828
P.O. Box 292880. Sacramento, CA 35829-2880



TARARDA
P T A h 4 6340 Sky Creek Drive, Sacramento, California 95828 (916) 383-1177 FAX (916) 383-1182

P.O. Box 292880, Sacramento, California 95829-2880

|
KGRG-FM COMPOSITE PATTERN ENVELOPE (H+V)

JMPC-2 DA ERP = 0.25 KW
JULY 17, 1994

AZIMUTH FIELD dB ERP dBK
0 0.610 -4.29 0.093 -10.314
10 0.690 =-3.22 0.119 -9.244
20 0.740 -2.62 0.137 -8.636
30 0.770 -2.27 0.148 -8.291
40 0.810 -1.83 0.164 -7.851
50 0.860 -1.31 0.185 -7.331
60 0.930 -0.63 0.216 -6.651
70 0.980 -0.18 0.240 -6.196
80 1.000 0.00 0.250 -6.021
90 1.000 0.00 0.250 -6.021
100 0.990 -0.09 0.245 -6.108
110 0.990 -0.09 0.245 -6.108
120 1.000 0.00 0.250 -6.021
130 0.980 -0.18 0.240 -6.196
140 0.960 -0.35 0.230 -6.375
150 0.890 -1.01 0.198 -7.033
160 0.810 -1.83 0.164 -7.851
170 0.700 =-3.10 0.122 -9.119
180 0.600 -4.44 0.090 =-10.458
190 0.490 -6.20 0.060 =-12.217
200 0.380 -8.40 0.036 -14.425
210 0.300 =10.46 0.022 ~-16.478
220 0.220 =-13.15 0.012 =-=19.172
230 0.170 -15.39 0.007 =-21.412
240 0.140 -17.08 0.005 =23.098
250 0.160 -15.92 0.006 =21.938
260 0.170 =15.39 0.007 =21.412
270 0.160 -15.92 0.006 -21.938
280 0.140 -17.08 0.005 =23.098
290 0.150 -16.48  0.006 =22.499
300 0.180 -14.89 0.008 =20.915

310 0.210 -13.56 0.011 -=19.576
320 0.270 -11.37 0.018 =-17.393

330 0.340 -9.37 0.029 -=15.391
340 0.420 =-7.54 ..0.044 -13.556
350 0.510 -5.85 0.065 -11.869

FEILD STRENGTH OF THE OTHER RADIALS
45 0.83 225 0.19
135 0.98 315 0.24
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- JAMPRO ANTENNAS INC.

Bays : 2 ELEVATION PATTERN Spacing (Wavelength): 1.84
Model : SIDEMOUNT
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ELTABLE 7/17/94

! TABLE OF FIELD STRENGTH FOR : KGRG

INCREMENTAL DEGREES

0 1 2 3 4 5 6 7 8 9
+ 1.000 .998 .994 .977 .966 .953 .937 .909 .888 .864
= 1.000 .998 .994 .977 .966 .953 .937 .909 .888 .864
D -10 .838 .801 .762 .730 .689 .646 .609 .565 .525 .479
E =20 .433 .387 .345 .300 .254 .212 .167 .124 .082 .041
G =30 .000 .039 .076 .112 .146 .176 .207 .236 .259 .285
R =40 .308 .330 .350 .363 .379 .394 .407 .419 .429 .438
E =50 .445 .444 .448 .444 .446 .438 .438 .428 .426 .414
E -60 .411 .397 .392 .386 .380 .364 .356 .349 .331 .323
S =70 .314 .296 .287 .267 .258 .249 .229 .219 .210 .190
-80 .180 .170 .160 .150 .150 .140 .130 .120 .120 .1l10
=90 .100
Q£A=""'l1ﬁ=> A :
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