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2.983(e}: TEST AND MEASUREMENT DATA

All tests and measurement data shown were performed in
accordance with FCC Rules and Regulations, volume I1; Part 2,
Sub-part J, Sections 2,981, 2.983, 2.985, 2.987, 2.989, 2.991,

2.993, 2.993, 2.997, 2 999 and the following individual Parts:

51 - Domestic Public Fized Radio Services

22 — Public Mobile Services

22 Subpart H - Cellular Radiotelephone Service

22.901(4) Alternative technologies and auxiliary services

21 . [nternational Fixed Public radiocommunication services

24 — Personal Communications Services

74 Subpart H - Low Power Auxiliary Stations

80 — Stations in the Maritime Services

80 Subpart E - General Technical Standards

80 subpart F - Equipment Authorization for Compulsory Ships

80 Subpart K - Private Coast Stations and Marine Utility
Srations

80 Subpart S - Compuilsory radiotelepnone Installations for
Small Passenger Boats

80 Subpart T - radiotelephone Installation Required for

3 =15 o Fha Great Takes

AL ey

80 Subpart U - padiotelephone installations Regquired by Uthiz
Rridoge to-Dridge Act

50 Subpart ¥ - cfmergency position Indicating Radiobeacons
(EPTRB'3)

80 Subpart W - Global Maritime Distress and Safety System
(GMDSS )
80 Subpart X - VYVoluntary radio Installations

87 - Aviation Services
90 - private Land Mobile Radio Services
94 - Private Operational-Fixed Microwave Service

65 Subpart A - General Mobile Radio Service (GMRS)

95 gubpart C - Radio Control (R/C) Radio Service

95 Subpart D - Citizens Band (CB) Radio Service

95 Subpart E - Famlly Radio Service

95 Subpart F - Interactive Video and Data Service (IVDS)

VT D D R
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STANDARD TEST CONDITIONS
and
FHGINERRING PRACTICES

Except as noted herein, rrhe  following  conditions and

procedures were observed during the testing:

ROOM TEMPERATURE = 25:x5°C
ROOM HUMIDITY = 20-50%
D.C. SuUpPpPLY VOLTAGE, vdc = 7.2
ALC, SUPPLY VOLTAGE, Yac = N/A
A.C. SUPPLY FREQUENCY, Hz = N/A
brior to testing, the b.U.[. was tuned up in accordance with
the manufacturer's alignment procedures. All external gain

controls were maintained at the position of maximum and/or optimum

gain throughout the testing.

Measurement results, unless otherwise noted, are worst case

measurements.
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NAME OF TEST: R. F. POWER OUTPUT

PARAGRAPH: 47 CFR 2.985 (a)

GUIDE: TTA/EIA STANDARD 603

TEST CONDITIONS: STANDARD TEMPERATURE & HUMIDITY
TEST EQUIPMENT: AS PER ATTACHED PAGE

MEASUREMENT PROCEDURE

1. The E.U.T. was connected to a resistive coaxial attenuator of
normal lcad impedance, and the unmodulated output power was

measured my means of an R. F. Power Meter.

2. Measurement accuracy is +3%.

MEASUREMENT RESULTS

NMOMINAL, MH=z CHANNEL R.F. POWER QUTPUT, WATTS
Lo Hi

156.800 16 1 5

OBt
SUPERVISED B e, DN PT.OMT P, bEng.
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R F. POWER OQUTPUT (A.M. OR F.M.)

TEST 1: R. F. POWER OUTPUT
TEST 2: FROCUENCY STABILITY

POWER

SUPPLY (3

(1) COAX AL ATTENUATOR

NARDA 766-10
STERRA 661A-30 %
BIRD 329 (30 dB)

(2) P2OWER METERS

HP 435A
HP 4364
HP 8901A

dd

(3) FREQUENCY COUNTER

HP 33B3A
HP 5334B
HP 83%01A FREQUENCY MODE

R
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NAME QOF TEST: MODULATION CHARACTERISTICS -
FREQUENCY RESPONSE OF AUDIC MODULATING CIRCUIT
PARAGRAPH: 47 CFR 2.987 (a)
GUIDE: TIA/ETA STANDARD 603
TEST CONDITIONS: 5. T. & H.
TEST EQUIPMENT: AS PER ATTACHED PAGE

MEASUREMENT PROCEDURE

1. The E.U.T. and test equipment were set up as shown on the

following page.

2. The audio signal generator was connected to the audio input

cireuit/microphone of the E.U.T

3. THe aLailo signal input was adjusted to obtain 50% modulation

at 1 kHz, and this point was taken as the 0 dB reference

4. Wwith input levels held constant and below limiting at all

frequencies, the audio signal generator was varied from 100 Hz

to 5C kHz.

5. The response in dB relative to 1 kHz was then measured, using

the HP 89014 Modulation Analyzer.

6. MEASUREMENT RESULTS: ATTACHED
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TRANSMITTER TEST SET-UP
TEST A. MODULATION CAPABILITY/DISTORTICN
TEST B. AUDIO FREQUENCY RESPCNSE
TEST C. HUM AND NOISE LEVEL
TEST D. RESPONSE OF LOW PASS FTLTER
TEST E. MODULATION LIMITING

'APVO697

¢

(1)

{2)

(3)

(4)

IEST
(1) | SAMPLE

POWER
supPLY

AUDIC OSCILLATOR/GENERATOR

HP 204D
HP 8903A
HP 3312A

COAXIAL ATTENUATOR

NARDA 766-10
SIFERRA 661A- 30
RIRD 8329 (30 dB})

MODULATION ANALYZER

HP 8901A

AUDIO ANALYZER

HP 8903A

SCOPE

HE 17474
HEP 131°¢
TEK G35

{4)
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PAGE 10,
TRANSMITTER AUDIO FREQUENCY RESPONSE
STANDARD, HX350S
12 MAR 1998, 09:58

J
FED.

dB RELATIVE TO | kHz

FREQLEMCY, Hz

By A

PEAK AUDIO FREQUENCY, Hz: 2820

TABLE VALUES:

FREQUENCY, LEVEL, FREQUENCY, LEVEL, FREQUENCY, LEVEL,
Hz dB Hz dB Hz dB

300 -13.0 30000 -19.9

20000 -19.8 50000 -19.9

SUPERVISED BY: MORTON FLOM, P. Eng.
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A

NAME OF TEST: MODULATION CHARACTERISTICS -
FREQUENCY RESPONSE OF AUDIO LOW PASS FILTER

PARAGRAPH: 47 CFR 2.987 (a)

GUIDE: TIA/EIA STANDARD E03

TEST CONDITIONS: S. T. & H.

TEST EQUIPMENT: AS PER PREVIOUS PAGHE

MEASUREMENT PROCEDURE

1. The E.U.T. and test equipment were set up such that the audio
input was connected at the input to the modulation limiter,

and the modulated stage.

2. The audio oubtput was connected at the output to the modulated

stage.

3. MEASUREMENT RESULTS: ATTACHED
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FREQUENCY RESPONSE OF AUDIO LOW PASS FILTER
STANDARD, HX350S8 .
20 MAR 1998, 09:55

_ FREQUENCY RESPONSE OF AUDID LOW FAS3 EILTER s

N - RS F TSP - e . . .............. . .....

288 |

-48.8

dB RELATIVE TO | khe

BB

=T ] B‘..k .............................. ESSRSRPUUSOD SUNSPUURDRIDE SRR VSRS S S e N
FREALENCY, Hz

IR ATSTTTATES, (AT, AL RIGHTS REERTED.

PEAK AUDIO FREQUENCY, Hz: 2500

Oude

SUPERVISED BY: MORTON FLOM, P.

Eng.
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NAME OF TEST: MODULATION CHARACTERISTICS -
MODULATION LIMITING

PARAGRAPH: 47 CFR 2.987 (b), 80.211, 80.213

GUIDE: TIA/EIA 3TANDARD 603

TEST CONDITIONS: S. T. & H.

TEST EQUIPMENT: AS PER PREVIOUS PAGE

MEASUREMENT PROCEDURE

1. The audio signal generator was connected to the audio input
circuit/microphone of the E.U.T. as for "Frequency Response of

the Audio Modulating Circuit.”

2. The modulation response was measured for each of three tones
{one of which was the frequency of maximum response), and the
input voltage was varied and was observed on an HP 8901A

Mcdulation Analyzer.

3. The audio input level was varied from 30% modulation (:1.5 kHz

deviation) to at least 20 dB higher than the saturation point.

4. Measurements were performed for both negative and positive

modulation and the respective results were recorded.

5. MEASUREMENT RESULTS: ATTACHED
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MODULATION LIMITING
STANDARD, HX350S »
1998-MAR-12, 10:14

MODULATION LIMITING

7.4 k "mj
< P e H m;
5.8 k
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ALDID INPUT, =B

REFERENCE DEVIATION, kHz = 2.5
REFERENCE MODULATION, Hz = 1000
PEAKS = POSITIVE
AUDICQ AMPLITUDE, nmV = 15.28

OBt f

SUPERVISED BY: MORTON _F¥LOM, P. Eng.




APVO0697

PAGE 14.2.
MODULATION LIMITING
STANDARD, HX3508 A
1998-MAR-12, 10:14
MODULATION LIMITING
T R e g
< TS e s R
5.8 k /
: (/--"7 C
N A . S ;
j; 4 @ b T, :I:I,ﬂ'.; ‘ T S - ?J
) : / : i of
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: Lol
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| q k& - H J’;, . /./ ........... E
-=8 ~38 -3\ < el ig El: g
AUDID INFUT, B
REFERENCE DEVIATION, kHz = 2.5
REFERENCE MODULATION, Hz = 1000
PEAKS = NEGATIVE
AUDIO AMPLITUDE, mV = 16.18

SUPERVISED BY:

OBt ¢

—

MORTON FLOM, P. Eng.
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»
/

NAME OF TEST: GCCUPTIED BANDWIDTH
PARAGRAPH: 47 CFR 2.989 (c)(1), 80.205
UIDE: TTA'EIA STANDARD 603

TEST CONDITIONS: 5. 7. & H.

TEST EQUIFMENT: A5 PER ATTACHED PAGE

MEASUREMENT PROCEDURE

The E.U.T. and test equipment were set up as shown on the

following page, with the Spectrum Analyzer connected.

The audio signal generator was adiusted to the frequency af
maximum response and with output jevel set for +2.5 khHz

deviation (or 350% modulation).

Wwith level constant, the frequency wWas set at 2.5 kHz, then

the signal level was increased 16 dB.

The Occupied Bandwidth was measured with the Spectrum Analyzer

controls set as shown on the test results.

MEASUREMENT RESULTS: ATTACHED
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TRANSMITTER SPURIOUS EMISSIOHN

TEST A. OCCUPTED BANDWIDTH (IN-BAND SPURIOUS)
TEST B. OQUT-OF-BAND SPURIOCUS

TEST
(1) SAMPLE (2) (1)
POWER
SUPPLY - (3) (4)

(1) AUDIQ OSCILLATQR/GENZEATOR
HP 204D
HP B890C3A
HP 3312A

1

(2) COAXIAL ATTENUATCR
NARDA 766-10
STERRA 661A-30
BIRD 8329 (30 dB)

Ay

(3) FILTERS; NQTCH, HP, LP, BP
CIRQTEL FHT
EAGI.E TNF-1
PHELPS DODGE PD-495-8

g

(4) SPECTREUM ANALYZER
HP 85068
HP B8563E

Tk

(5) SCOPE
HE 17471A
HP 1817
TEK 35

A
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SPECTRUM ANALYZER PRESENTATICN
STANDARD, HX35CS
1998-MAR-12, 10:42, THR

PCWER: LOW
MCDULATION: NONE
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PAGE 17.2.
SPECTRUM ANALYZER PRESENTATION

STANDARD, HX3508
1998-MAR-12, 10:44, THR

POWER: LOW '
MODULATION: VOICE: 2500 Hz SINE WAVE
MASK: B, VHF/UHF 25kHz, w/LPF
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PAGE 17.3.
SPECTRUM ANALYZER PRESENTATION

STANDARD, HX350S
1998-MAR-12, 10:40, THR

POWER: HIGH
MODULATION: NONE
TTRTTEN Tagasg T T T T T T HKkR 36 . 62dBm
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SPECTRUM ANALYZER PRESENTATION

STANDARD, HX3505
1998-MAR-12, 10:45, THR

POWER: HIGH

MODULATION: VOICE: 2500 Hz SINE WAVE
MASK: B, VHF/UHF 25kHz, w/LPF

APV0O697
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NAME OF TE

APVO6Y97

1

ST: SPURIOUS EMLSSIONS AT ANTENNA TERMINALS

DARAGEAPH:
GUIDE:

TEST CONDI

47 CFR 2.991
TIA/EZIA STANDARD 603

TICNS: 5. T. & .

'TE“(;-'T r.'f’-'l"P

) s L

MENT: AS PER ATTACHED PAGE

1. The e

MEASUREMENT PROCEDURE

missionsg were measurad for the worst case as follows:

(a): within a band of frequencies defined by the carrier
frequency plus and minus one channel.
(b): from the lowest frequency generated in the E.U.T. and to
at least the 10th harmonic of the carrier frequency, oOr
40 GHz, whichever 1is lowar.
2. The magnitude of spurious cmissions which are attenuated more
than 20 dB below the permissible value need not be specified.
3. MEASUREMENT RESULTS: ATTACHED
FREQUENCY CF CARRIER, MHzZ = 156.8
SPRCTRUM SEARCHED, GHz = 0 to 10 x Fp
MAXIMUM RESPONSE, H=z = 2500
ALL OTHER EMISSIONS = » 20 4B BELOW LIMIT
LIMIT, dBc: —(43 + 10 LOG Py) = -50.0 (5 Watts)

SOPERYV 51D

-43.0 (1 Watt)

Ot But #
By M tON FLOME P, Eng.
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G83C002 ;
TRANSMITTER SPURIOUS EMISSTIONS (CONDUCTED)
POWER: LOW

FREQUENCY FREQUENCY LEVEL, LEVEL, LEVEL,
TUNED, MHz SMISSTION, MHz d8m dBo W
£5.800 134.808 -37.3 -67 .73 0
i56.800 178,392 -36.5 -66.5 Y
156.800 313.605 -32.5 -62.5 i
156.8C0C 470.388 -35.7 -65.7 0
156.800 £627.215 -48.5 -78.5 0
156.800 783.017 ~-48.2 -78.2 J
156.800 340.815 -44.7 -74.7 0
156.800 1097.558 -43.0 -73.0 0
156.800 1254.283 -31.7 -61.7 1
156.800 1411.160 -37.7 -67.7 0
156.8300 1568.028 -45.5 -75.5 0
156.3200 1724 .207 -46.0 -76.0 G
156.800 1881.710 ~A9 .5 -79.5 0
156.800 2037.933 -49 .2 -79.2 0
156.800 2194.907 -48.5 -T78.5 0
156.80C 235%1.655 ~A8 7 -78.7 4]
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G83C001

19.2.

TRANSMITTER SPURIOUS EMISSIONS

POWER: HIGH

{CONDUCTED)

APVO6O7

FREQUENCY FREQUENCY LEVEL, LEVEL, LEVEL,

TUNED, MHz EMISSION, MHz dBm dBc W
156.300 112.992 -32.6 ~-69.5 1
PEE. S0 1340808 -2 7 5.6 7
156.800 178.392 -31.9 ~68.8 1
156.800 313.602 -34 .7 ~-71.0 0
156.800 470.397 -30.2 -67.1 1
156.800 627.353 -39.7 -76.6 0
156.800 783.987 -38.6 -75.5 0
156.3040 941.118 -39.2 -76.1 0
156.800 1097.722 -35.4 -76.3 0
156.800 1254.365 -32.2 -69.1 1
156.800 1411.173 -35.7 -72.6 Q
156.800 1567.942 ~30.7 -76.6 0
126,800 1724.587 -39 .1 -76.0 0
156.300 481,218 ~-39.7 -760.0 0
156.800 2038.265 -39.9 -76.8 Q
156.800 2195.140 -39.2 -76.1 0
156.800 2352.237 -38.7 ~-75.6 G
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NAME OF TEST: FIELD STRENGITH OF SrURICUS RADIATION)
PARAGRAPH: 47 CFR 2.993 {a)

GUIDE: SEE MEASUREMENT PROCEDURE BELOW

TEST CONDITIONS: S. T. & H.

TEST EQUIPMENT A% PER ATTACHED PAGE

MEASUREMENT PROCEDURE

A description of the measurement facilities was filed with the
Fce and was found to be in compliance with the requirements of
Section 15.38, ny letter frum the FCC dated March 3, 1987,
FILE 31040/SIT. All pertinent changes will be reported to the
Commission by up-date prior to March 2000.

At first, in order to locate all spuricous frequencies and
approximate amplitudes, and to determine proper egquipment
functioning, the test sample was set up at a distance of three
meters from the test instrument. Valid spurious signals were
determined by switcihing tne power on and off.

In the field, the test sample was placed on a wooden turntable
above ground at three (or thirty) meters away from the search
antenna. The test sample was connected to an R.F. Wattmeter
and a 50 ohm dummy load, and adjusted to its rated output.

In order to obtain the maximum response at each spurious

freguency, the turntable was rotated. Also, the Search
Antennas were raised and lowered vertically, and all cables
were oriented. Excess power lead was coiled near the power
supply.

A signal generatocr, connected with a non-radiating cable to a
vertically polarized half-wave antenna {for each frequency
involved) was substituted for the transmitter. The Search
Antenna was raised and lowered to obtain maximum indicated.

The signal generator output was adjusted until a signal level
indication equal to that from the transmitter was obtained.

Steps 4 and 5 weore repeated, using a horizontally polarvized
balf-wave antonng. The nigher of the two chservatlons was
nsted.
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NAME OF TEST: FTIELD STRENGTH OF SPURICUS RADIATION

PARAGRAPH: 47 CFR 2.993 (a)

10.

VEASUREMENT DPROCEDURE (CCHNT. )

Power into the half-wave antenna was calculated from the
characteristic impedance of the line, and the voitage output
from the signal generator.

The level of each spurious radiation with reference to the
transmitter power in dB, was calculated from:

SPURIOUS LEVEL, dB = 10 LOG (Calculated Spurious Power)
[from para. 7].
Tx Power (Wattmeter)

The worst case four 2ll chanrnels is shown,

Measuremenb summary:

FREQUENCY OF CARRIER, MHz = 156.8

SPECTRUM SEARCHED, GHz = 0 to 10 x Fea

ALL OTHER EMISSICNS = » 20 dB BELOW LIMIT
MiT, dBe = -50 (5 watts)

-43 (1 Watt)

Measurement results: ATTACHED



PAGE 22. o+ APVGH9T

RADIATED TEST SETUPR

@)_——\\\ ®)

Le———— 3m, 30m I
(d)
SMiny
5]
- ¥ et
04m-2m ( ﬂ =)
¥ i 1Mo
® I | L {a) n
Y e P T r T T T T T T Ty TR T T T F T T T
NOTES:

(a) Search Antenna - Rotatable on boom.

(b) HNon-metallic boomn.

(¢) Non-metallic mast.

(d) Adjustable horizontally.

{e) Equipment Under Test.

(f} Turntable.

(g) Boom adjustable in height.

(h) External control cables ronted horizontally at least one

wavelength.

{i) Rotatable.

(7) Cables routed through hollow turntable center.

{k} 30 cm or less.

(1) External power source.

(m) 10 cm diameter coil of excess cable.

(n) 25 cm (v), 1 m=7 m (V, H).

(c) 25 cm from bottom end of 'v', 1 m normally.

(p) Calibrated Cable at least 10 m in length.

(gq) Amplifier (optional).

(r) Spectrum Analyzer.
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TRANSMITTER SPURIOUS EMISSIONS (RADTATED FIELD STRENGTH}

AL OTHER EMISSIONS = > 20 dB BELOW LIMIT
EMISSION, SPURICQUS LEVEL BELOW
MHz /HARMCHN1C Lo CARRIER, dBc Hi
nd to 10th L —0u <- 65

SUPERV ISR BY



PAGE 24. APV0O697
NAME OF TEST: FRECGUERCY STARILITY - TEMPERATURE VARIATION
PARAGRAPH: 47 CFR 2.995 (a){(1), 80.209
GUIDE: TIA/EIA STANDARD 603
TEST CONDITIONS: AS NDICATED
TEST EQUIPMENT: AS PER ATTACHED PAGE
MEASUREMENT PROCEDURE
1 The ©.11.T. and Lsst equipment were seb up as shown on the

following page.

With all power removed, the temperature was decreased to -30°C
and permitted to stabilize for three hours. Power was appiied
and the maximum ¢hange in frequency was noted within one

minute.

Wwith power OFF, the temperature was raised in 10°C steps. The
sample was permitted to stabilize at each step for at least
one-half hour. power was applied and the maximum frequency

change was noted within one minute.

The temperature tests were performed for the worst case.

MEASUREMENT RESULTS: AT TACHED
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TRANSMITTER TEST £WT-UP

TEST A. OPERATIONAL STABILITY
TEST B. CARRIER FREQUENCY STABILITY
TEST C. OPERATIONAL PERFORMANCE STABILITY
TEST D. HUMIDITY
TEST F. VIBRATION
TEST F. FHVIROEMENTAL TEMPERATURE
TEST ¢. FREQUENCY STABILITY: TEMPERATURE VARIATION
TEST H. FREQUENCY STABILITY: VOLTAGE VARTATION
r——— - - - - T
| TEST |
GANMDLE : (2) (3)
l |
(1)
T R
POWER
SUPPLY (1)

(1) TEMPERATURE, HUMIDITY, VIBRATICHN

TENNEY TEMPERATURE CHAMEBER X
WEBER HUMIDITY CHAMBER
L.A.B. RVH 18-100

(2) CCAXIAL ATTENUATOR

NARDA 766-10
SIERRA 661A-30
BIRD 8329 (30 dB)

Ndd

(3) R.F. PCOWER

HE 435A POWER METER
HP 436A POWER METER
HP 8901A POWER MODE he

“|

|

(4} FREQUENCY COUNI'FR

HP 53834a
HP 5334B
HpP 8%071A

|
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PAGE 26.
TRANSMITTER FREQUENCY STABILITY
STANDARD, HX3505 \
13 MAR 1998, 08:16 ‘

L IRAMEMITTER FREGUENCY STABICITY i

PPN
—= N W ey
: ;
T ALl FIGATS MSENJED.

FREQUEN Y
|
P

i
&
E

R B o T n W 4w
TEMPERNTURE, N

156.79992

FREQUENCY COF CARRIER, MHz =
LIMIT, ppm = 10
LIMIT, Hz = 1568

SUPERVISED BY: MORTON FLOM, P. Eng.
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NAME QF TEST: FREQUENCY STABILITY - VOLTAGE VARIATfON
PARAGRAPH: 47 CEFR 2.395 (b)(1)

GUIDE: SEE MEASUREMENT PROCEDURE BELCOW

TEST CONDITIONS: AS SHC WU

TEST EQUIPMENT: AS PER PREVIOUS PAGE

MEASUREMENT PROCEDURE

1. The E.U.T. was plcced in a temperature chamber at 25+5°C and
connected as for ' Frequoency Stablllity - Tomperature Yariation’
test.

2. The nower zupp.y voltage to the E.U.T. was varied from 85% to
115% of the niminal value measured at the input to the E.U.T.

3. The variation in freguency was measurcd for the worst case.

MEASUREMENT RESULTS
LIMIT, ppm = 2.5
LIMIT, Hz = 3928
STV, % vdc CHANGE IN FREQUENCY, H=z
85 6.1 156800000 0
100 7.2 156800000 0
115 8.3 156800000 0
BATTERY END POINT: 6.0 156800000 0

SUPE:

VISED BY: [



PAGE 28. APVDBST

’
¥

NAME OF TEST: USER CONTROLS
PARAGRAPH: 47 CFR 80.203(b)
GUIDE:

TEST CONDITIONS:

TEST EQUIPMENT:

STATEMENT

The external controls of this maritime station transmitter capable
of operation in the 156-162 MHz band only provides for selection of
maritime channels for which the maritime station is authcrized.
This transmitter is not capable of being programmed by sStation
operators using external controls to transmit on rhannels other
than those programmed by the manufacturer, service or maintenance

persconal.

The EUT fully complies with Lhe recquircments of 47 CFR 80.203(b).



PAGE 29. APV0697

NAME QOF TEST: SUBPART T -
G3E EMISSIONS & RECEIVER SENSITIVITY

PARAGRAPH: 47 CFR 80.961(a) & (b}
GUIDE:

TEST CONDITIONS: S. T. & H,

TEST EQUIPMENT: AS PER PREVIOUS PAGE

MEASUREMENT RESULTS

(a) The receiver is capable of reception of G3E emissions on the

required freguencies.

(b} The sensitivity of the receiver at 20 dB SINAD is better than:
SENSITIVITY, dBm = -118.7

SENSITIVITY, uV = 0.260

OW Gt
SOPERY LSD BY M(f!m:ﬁd

W
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NAME OF TEST: SUBPART U - BRIDGE-TO-BRIDGE ACT
PARAGRAPH: 47 CFR 80.1011, 80.1013
GUIDE:
TEST CONDITIONS: S. T. & H.
TEST BEQUIPMENT: A5 PER PREVIGUS PAGE
RESULTS

80.1011 Transmitter.

The transmitter 1s  capaple o©of G388 oemissions  on the
navigational frequency 156.650 MHz {(Channel 13) and the Coast Guard

liaison frequency 157.100 MHz ({Channel 22). Additionally the
transmitter 1is «capable of transmission of G3E emissions on
navigational requency of  1%26,37% 0 MHz {Channel 67) whilea
transmitting in zny of the ~pplicable waters.

80.1013 Receiver.

The receiver 15 capable of reception of G3E emissions on the
navigational fregu=ancy of 136.65%0 MHz (Channel 13} arnd the Coast
Guard liaison f{requency 157.100 MHz {Channel 22A). In addition,
the receiver 1s capable o©of reception of G3E emissions on the
navigational frequency of 156.375 MHz (Channel 67) while receiving
in any of the applicable waters.

SUPERVISED BY: ATON FLOM




APV0E97

PAGE 31.
NAME OF TEST: NECESSARY RANDWIDTH AND EMISSION BANDWIDTH
PARAGRAPH: 47 CFR 2.202{(g}

MODULATION = T6KCOF3E

NECESSARY BANDWIDTH CALCULATION:

MAX IMUM MODUTATION (M), kHz = 3

MAXIMUM DEVIATION (D), kHz =5

CONSTANT FACTOR (K = 1

RECESSARY BANDWIDTH (RBy), kHz = (2 x M) + (2 x D x K
= 16.0

OBt ¢
SUPERYISED BY: DN FLOME P Eng.




§ 15.205 Restricted Bands of operation. APV35ES97

(a) Except as shown 1in paragraph (d) of this section, only
spurious emissions are permitted in any of the frequency bands
listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 339.9-410 4.5-5.25
DLaBR 5008 £.0G47I-00.09825 207 611 5.35-5.46

2.1735-2.7535 T6.30d25-17.830475 GeL-T 240 7.25-7.715
4.125-4.18 25.5-25.67 130G-1427 8.025-8.5
4.17725-4.1777%2 37.5-78.25 4$35-1526.9 9.0-9.2
4.20725-4..07753 Ti-T1.6 513 .5-15846.3 3.3-9.95
£.215-6..73 74.8-75.2 1EA0-1710 10.6-12.7
6.26775-6.22859 TR-1I21.54 1718, 3-1722.2 13.25-13.4
5.21175-6.3"225 PR TR 22002300 14.,47-14.5
8.291-8.234 149.3-150.08 2310-2390 15.35-16.2
8.362-8. 3806 196, 52475-156.52525 2433.5-2500 17.7-21.4
8.37625-8.38675 156.7-150.9 25595-2900 22.01-23.12
8.41425-8.31475 162.0125-167 .17 3260-3267 23.6-24.0C
12.29-12.293 167.72-173.2 3332-3339 3t.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 122-335.4 3200-4400 (2
13.36-13.4°
Broeary U, 19393, this rostricted band snall e 5.490-0.510 Miiz.



TESTIMONIAL
AND
STATEMENTOF CERTIFICATION

APV0OB97
THIS IS TO CERTIEY:

1. THAT the application was prepared either by, or under
the direct supervision of, the undersigned.

2. THAT the technical data supplied with the applicaticn
was Laken under my direction and supervision.

3. THAT the data was obtained on representative units,
randomly selected.

4. THAT, to the best of my knowledge and belief, the facts

set forth in the application and accompanying technical

data are true and correct.

OBt
CERTIFYING FHNGLIEER: L eON PLOMET P Eng.




STATEMENT OF QUALIFICATIONS 4

EDUCATION:

B. ENG. 1in ENGINEERING PHYSICS, 1949, McGill
University, Montreal, Canada.

Post Graduate Studies, McGill University & Sir George
Williams University, Montreal.

PROFESSTONAL AFFILIATIONS:

ARIZONA SOCIETY COF PROFESSIONAL ENGINEERS (NSPE), #026
031 821.

ORDER OF ENGIMNEZRS (QUEBEC) 1949. #4534,

ASSOCIATION OF PROFESSIONAL ENGINEERS, GEOPHYSICISTS &
GEOLOGISTS OF ALBRERTA #5916.

REGISTERED ENGINEERING CONSULTANT — GOVERNMENT OF
CANADA, DEPARTHMENT COF COMMUNICATIONS. Radio Eguipment
Approvals.

IEEE, Lifetime Member No. 0417204 (member since 1947).

EXPERIENCE:

Research/Development/Senior Project Engineer, R.C.A.
LIMITED (4 years]).

Owner/Chief Engineer of Electronics.
Design/Manufacturing & Cable TV Companies (10 years).

CONSULTING ENGINEER {(over 25 years).




TEST INSTRUMENTATION LIST

A1l equipment calibrated
within last S0 days

ADAPTER

HP X281 {Coaxral
wavegu-ae); #P 5281 HP
85659 (Quasi peak)

AMPLIFIER
e HP TI8RTA \2 1300
= S'Hf:, =P £

24408,

fee and

ANTINNA

ATTENUATOR
cay 4320
ChnA-30;
773-3, -b,

Thger, S'arra
Narda 766730; Narua
-10 d8

AUDLO | OSCILLATOR
~F CoAD; ALEC OTC-1:
rorola S-T3338; A 331243

Sears Diehard, Stock #4347
CAMERA

fscilloscope, Tektronix
CSA: Polaroid Impulse AF;
Kodak DC-50

CAPACITOR
Teed-Thru, G uf, Solar
5372-106R; Sotar 7525-1

CLOSE FLELD PROBE
HP 1194CA, 173474, AP
173454

COMPUTER
HP 332 HP Vectra 486/25VL;
various PC COmpatables

CONVERTOR, Down
HP 117 10B

COUPLER

Narda 1080, Waveguide; HP
750E (Cross guidel;

Waveline 274/40; Sclar

7415-3; Solar 7835-891 &
296

CURRENT PROBE
Eoiar 57471-

DETECTOR
=R 84708

DIGITAL MULTIMETER
=P 24764 w/H.F, Probe;
£ e BO3CA-01; RP 2478A

DISTORTION ANALYZER
P =302A

ERFEED
SEREELEE

ELECTRONIC COUNTER
HP 5382A; SP 5334B

FILITER
Tircre! FRT/7-30-87/
c0-1a/1B {Hp)' Jerrond

“LE-1; TrB-1, Piezo S0B4,
Tagle TNE-I Ser-es.
Crmmm-Hite 3202,
Cre’os-Doage #FD-4595-8;
NawLore #Pfg,:D Lire
Sesectar; S7CG-8%G0 MHz (_ab
Sesaigngy 500 MHz (oab

les ToTar Hoph-Fass

E N P

FREQ. DEV. METER

HE B304

FREQ. DOUBLER
a1 G20A

FREQUENCY METER
~P a7A; P 536A

GENERATOR

Toiar 6550-1 (power swaep )i
<P BEACB, GAW 1072, nP
SE36A [signal); Solar
A2282-1 {spike)

HUMIDITY CHAMBER
troem Co Fw30; Bowser O

! IMITER, R.F
= 1186TA; HP
=P 102034

176934

vrger 91227-1;
(=20us)

Ailtech

L OAD, POWER

=y
Telewave TLA-23; Bird 8329
MILL IAMETER

HP 4288

MIXER
HP 105144
TAK-TH

Mini-Circuits

OPEN FIFLD SEITE

4g fiiec wath FCC & 1T
wp-cated,
TORNTABIES

Up to 20004 capacity
GROUND SCREEN:
Complies with docket 80-284
AMTENNA MAST:

Corplies as above

and

L Tk

QSCILLOSOOPE
mD 1747A; HP 1B1T;
Tactranix T935; RP EAS02A

PHANTOM
“M.7.A. Labs Left and
nuran head

Right

PLOTTER

MP 74705 RP7475A

POWER METER

&F GR 18404 HP 435A with

“4% A & B482H Power
R P 4764 HP B307A

. oeeatrkit VP27,
~neaa £MA00

fportable gas gen. )i

5012

PRINTER

Sesther Ho-8; Brothav

b o 0y HP Desclet £40C
R. b, ekESELECIGR
2P HoobA

RADIATION METER
Narda 2717 /8010 Amp,
50218 a~d B760 probes

RESISTOR, PRECISION
Sotar ;a4-1.0, 7144-1C.0;
Solar 8525-1

SCALE
waigh-Tronix 3632T-50

SCANNER

HE 313CA Scanjet
SCREEN ROOM
_indgren 22-2/2-0

SIGNAL LEVEL METER
sJarrold 7048

SIGNAL SAMPLER
R. F. Bird 4273-030,
4275-030

SINAD/VOLTMETER

Helper Sinadder

SPECTRUM ANALYZER
4P 85588, H8557; HP BS63E;
~P B53A; HP 8566B/85688

TEMPERATURE CHAMBER
Terney, Jr

TEMPERATURE PROBE
Fluke 80T-730C

TERMINATION
Narda 320B Waveguide.
Havelire #281

TEST SET

lEs’ ob?
Semi-Maitomatic:

HP 895
Comou
Progra

Commun®

TRANSF

Audio
£220-

f333-1

TRANSM

cer / Controller;

HP 83534,
4A Interface:

P.S.
P 595014; RF
HP 8920A

mmer;
cations:

ORMERS

Isoiation: Soiar

tA; Tmoedance: HP
1T R94A,
TG32-15

-
Solar
Sclar

isolation:
Matching:

[SSION & NOISE

MEASUR

[NG SET

P 355

58

TON CHAMBER

VIBRAY

- ~
[RESTR

fow s 0

Lopoles -0

VOLTME Tk

FEAE

TER
C; nP 3478A

WATTMETER

B1rd 4

3, Sierra 174A-2

ANTENNAS

30 - 50 Hz

Emco
604 M

76063 M-Field;

Emco
-Field

20 — 200 MHz

Aprel
AABZOZ2

Ticonical Model
G0

20 - 300 MHz

Cmco 3

25 - 1
Singer
200 —

M- 10345

zerical H-Field

000 Mz
EMCD 31210

1000 MHz

Apre

rALP 2
10 kHz
Fmco 3

Log Periodic, Model
ol
- 30 MHe

1078, E-Field; tmco

‘1, Rod E-Field

Singer

94583-1 (Loop)

150 kHz - 32 Mz

Singer

§2797-1 (41™)

150 kHz —~ 32 MHz

Singer

93049-1 (9")

1-10

Singer

GHz
90794-A Discone
GHz

1. -18

O

Aprel Model AAH-118

18 - 40 GH=z

Emco 3
40 - 6

116,
0 GHz

Horn

HP 11970U, HP 119711,

Horn:

HP 119
Amplif
50 - 7

Mixer, HP 11

75A (Lo Drive

igr)

5 GHz

970V, HP 11971V

10 GHz

75 -1

Mixer,

HP O TT1970W



