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All tests and measurement data shown were performed in
accordance with FCC Rules and Regulations, Volume IL; Part 2,
Sub-part J, Sections 2.981, 2.983, 2.985, 2.987, 2.989, 2.991,
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2.995, 2.997, 2.999 and the following individual Parts:

_ pDomestic Public Fixed Radio Services

— Public Mobile Services

Subpart H — Cellular Radiotelephone Service

901(d)} - Alternative technologies and auxiliary services

- International Fixed Public Radiocommunication services

— Personal Communications Services

Subpart H — Low Power Auxiliary Stations

_— Stations in the Maritime Services

Subpart E - General Technical Standards

Subpart F - Equipment Authorization for Compulsory Ships

Subpart K - Private Coast Stations and Marine Utility
Stations

Subpart S - Compulsory Radiotelephone Installations for
Small Passenger Boats

Subpart T — Radiotelephone Installation Required for
vessels on the Great Lakes

Subpart U - Radiotelephone Installations Required by the
Bridge-to-Bridge Act

Subpart V - Emergency position Indicating Radiobeacons
(EPIRB'S)

Subpart W - Global Maritime Distress and Safety System
(GMDSS)

Subpart X - Voluntary Radio Installations

— Aviation Services

_ private Land Mobile Radioc Services

- Private Operational-Fixed Microwave Service

Subpart A - General Mobile Radio Service (GMRS)
Subpart C - Radio Control (R/C) Radio Service

Subpart D - Citizens Band (CB) Radio Service

Subpart E - Family Radio Service

subpart F - Interactive video and Data Service (IVDS)

_ PFixed Microwave Services




PAGE NO.

Except

H4U2950-2

STANDARD TEST CONDITIONS

and

ENGINEERING PRACTICES

as noted herein,

the

following conditions

procedures were observed during the testing:

ROOM TEMPERATURE

ROOM HUMIDITY

D.C.

A.C,

A.C.

SUPPLY FREQUENCY,

SUPPLY VOLTAGE, Vvdc

SUPPLY VOLTAGE, Vac

Hz

1}

i

2535°C
20-50%

10.6 to 15.5
N/A

N/A

and

Prior to testing, the EUT 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,

measurements.

unless otherwise noted,

are worst case




6. H4U2950-2

PAGE NO.
NAME OF TEST: Carrier Output Power (Conducted}
SPECIFICATION: FCC: 47 CFR 2.985(a)

IC: RSS-119, Section 6.2
GUIDE: TIA/EIA-603, Paragraph 2.2.1
TEST CONDITIONS: Standard Temperature and Humidity (S. T. & H.)
TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

1. The EUT was connected to a resistive coaxial attenuator of

normal load impedance, and the unmodulated output power was

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

2. Measurement accuracy 1s =3%.

MEASUREMENT RESULTS

R.F, POWER QUTPUT, WATTS

NOMINAL, MHz

480 1 15

QB o

SUPERVISED BY: M '




PAGE NO. 7. H4U2950-2

TRANSMITTER POWER CONDUCTED MEASUREMENTS

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

TEST

SAMPLE (1) (2)
POWER

SUPPLY (3)

(1) COAXIAL ATTENUATOR

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

|k

(2) POWER METERS

HP 435A
HP 436A
HP 8901A POWER MODE

g

(3) FREQUENCY COUNTER

HP 5383A
HP 5334B
HP 8901A FREQUENCY MCDE

| b




PAGE NO. 8. H4U2950-2

NAME OF TEST: Unwanted Emissions (Transmitter Conducted)
SPECIFICATION: FCC: 47 CFR 2.991
IC: RSS-119, Section 6.3
GUIDE: TIA/EIA-603, Paragraph 2.2.13
TEST CONDITIONS: s. T. & H.
TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

1. The emissions were measured 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 EUT and to at
least the 10th harmonic of the carrier frequency, or 4Q

GHz, whichever is lower.

2. The magnitude of spurious emissions which are attenuated more

than 20 dB below the permissible value need not be specified.

3. MEASUREMENT RESULTS: ATTACHED FOR WORST CASE
FREQUENCY OF CARRIER, MHz = 480
SPECTRUM SEARCHED, GHz = 0 to 10 x Fgp
MAXIMUM RESPONSE, Hz = N/A
ALL OTHER EMISSIONS = » 20 dB BELOW LIMIT
LIMIT, dBc: —(43 + 10 LOG Pgy) = -50 (1 Watt)

-61.8 (15 Watts)

OB Lor

2

SUPERVISED BY:




PAGE_NO. 9. H4U2950-2

TRANSMITTER SPURIOUS EMISSION

TEST A. OCCUPIED BANDWIDTH (IN-BAND SPURIOUS)
TEST B. OUT-QF-BAND SPURIOUS

TEST

(1) SAMPLE (2) {3)
POWER
SUPPLY (5) (4)

(1) AUDIO OSCILLATOR/GENERATOR
HP 204D
HP 8903A
HPp 3312A

bl |

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

x

X

(3) FILTERS; NOTCH, HP, LP, BP
CIRQTEL FHT
EAGLE TNF-1
PHELPS DODGE PD-495-8

g

(4) SPECTRUM ANALYZER
HP 85668
HP 8563E

N

(5} SCQFE
HP 1741A
HP 181T
TEK 935
HP 54502A

SNRN




PAGE NO. 10.1. HAUZ950-2
G854002

TRANSMITTER SPURIOUS EMISSIONS (CONDUCTED)

POWER: LOW

FREQUENCY FREQUENCY LEVEL, LEVEL, LEVEL,

TUNED, MHz EMISSION, MHz dBm dBc LW
480.000 959.988 ~-53.3 -83.3 0
480.000 1439.578 -54.0 -84.0 0
480.000 1920.005 -44.6 -74.6 0
480.000 2400.260 -52.3 -82.3 0
480.000 2880.002 -53.0 -83.0 0
480,000 3359.927 -55.4 -85.4 0
480.000 3839.728 -55.6 -85.6 0
480.000 4319.559 -53.8 -83.8 0
480.000 4800.176 ~-54.4 -84.4 0
480.000 5279.660 -52.9 -82.9 0
480.000 5760.395 -54.1 -84.1 0
480.000 6239.984 -49.1 -79.1% 0
480.000 6720.021 -49 .1 -79.1 0
480.000 7200.013 -49.7 -79.7 0




PAGE NO.

G854001

10.2.

TRANSMITTER SPURIOCUS EMISSIONS (CONDUCTED)

POWER: HIGH

H4U2950-2

FREQUENCY FREQUENCY LEVEL, LEVEL, LEVEL,

TUNED, MHz EMISSION, MHz dBm dBcC HW
480.000 960.017 -40.8 -82.5 0
480.000 1439.992 -41.4 -83.1 0
480.000 1920.008 -29.8 -71.5 1
480.000 2400.004 -36.9 -78.6 0
480.000 2879.996 -40.9 -82.6 0
480.000 3360.003 -33.2 -74.9 0
480.000 3839.874 -43.0 -84.7 0
480.000 4320.276 -43.3 -85.0 0
480.000 4800.302 -43.1 -84.8 0
480.000 5280.213 -43.6 -85.3 0
480.000 5759.604 -43.3 -85.0 0
480.000 6240.089 -37.5 -79.2 0
480.000 6£719.603 -38.3 -80.0 0
480.000 7200.358 ~-37.9 -79.6 0




NO . 11.1. H41UJ2950-2

PAGE

NAME

OF TEST: Field Strength of Spurious Radiation

SPECI

FICATION: FCC: 47 CFR 2.993(a)

GUIDE:

TEST

IC: N/A
TIA/EIA-603, Section 2.2.12

CONDITIONS: . T. & H.

TEST

EQUIPMENT: AS PER ATTACHED PAGE

MEASUREMENT PROCEDURE

A description of the measurement facilities was filed with the
rce and was found to be in compliance with the requirements of
Section 15.38, by letter from the FCC dated March 3, 1997,
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 spurious frequencies and
approximate amplitudes, and to determine proper equipment
functioning, the test sample was set up at a distance of three
meters from the test instrument. Valid spurious signals were
determined by switching the 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 cutput.

In order to obtain the maximum response at each spurious
frequency, 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 generator, 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 were repeated, using a horizontally polarized
half-wave antenna. The higher of the two observations was

noted.




PAGE NO. 11.2. H4U2950-2

NAME OF TEST: Field Strength of Spurious Radiation
SPECIFICATION: FCC: 47 CFR 2.993(a)
IC: N/A

10.

11.

MEASUREMENT PROCEDURE (CONT.)

Power into the half-wave antenna was calculated from the
characteristic impedance of the line, and the voltage 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. 71].
Tx Power {Wattmeter)

The worst case for all channels is shown.

Measurement summary:

FREQUENCY OF CARRIER, MHz = 480
SPECTRUM SEARCHED, GH=z = 0 to 10 x F¢
ALL OTHER EMISSIONS = 2 20 dB BELOW LIMIT
LIMIT, dBc = -61.8 (15 Watts)
-50 (1 watt)
Measurement results: ATTACHED FOR WORST CASE




PAGE NO. 12. H402950-2

RADIATED TEST SETUP

e——— 3m, 30m ‘A%bﬁ_r
N
(d)
5my
9
W
"ﬂ
-2m —~(p)
im
— (o} {
a) (r
) ) | )
M L Ymg-
rrr:rr%rv—'rrrlrr rrrrrrrrry7rvrrIrr Ty I rrir I T rrrr.

NOTES:
(a) Search Antenna - Rotatable on boom.
(b) Non-metallic boom.
(c) Non-metallic mast.
(d) Adjustable horizontally.
(e} Equipment Under Test.
(f) Turntable.
(g) Boom adjustable in height.
(h) External control cables routed horizontally at least one
wavelength.
(i) Rotatable.
() 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-7m (v, HJ.
(o) 25 cm from bottom end of 'v', 1 m normally.
(p) Calibrated Cable at least 10 m in length.
{q) Amplifier {(optional}.
(r) Spectrum Analyzer.




PAGE NO. 13. H4U2950-~2

TRANSMITTER SPURIQUS EMISSIONS (RADIATED FIELD STRENGTH)

ALL OTHER EMISSIONS = 2 20 dB BELOW LIMIT
EMISSION, SPURIOUS LEVEL BELOW
MHz /HARMONIC Lo CARRIER, dBc Hi
2nd to 10th «-70 ¢<-70

( ]‘lli;h‘b‘-‘;géqpﬁ
SUPERVISED BY: M N FLOM P E

: . ng.
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PAGE
NAME OF TEST: Fmission Masks (Occupied Bandwidth}
SPECIFICATIQON: FCC: 47 CFR 2.989(c)(1)
IC: RSS-119, Section 6.4
GUIDE: TIA/EIA-603, Paragraph 2.2.11
TEST CONDITIONS: S. T. & H.
TEST EQUIPMENT: As per previous page
MEASUREMENT PROCEDURE
1. The EUT and test equipment were set up as shown on the
following page, with the Spectrum Analyzer connected.
2. For EUTs supporting audio modulation, the audio signal
generator was adjusted to the frequency of maximum response
and with output level set for *2.5 kHz deviation (or 50%
modulation). with level constant, the signal level was
increased 16 dB.
3. For EUTs supporting digital modulation, the digital modulation
mode was operated to its maximum extent.
4. The Occupied Bandwidth was measured with the Spectrum Analyzer

controls set as shown on the test results.

MEASUREMENT RESULTS: ATTACHED




PAGE 15.1. _ H4U2950-2
SPECTRUM ANALYZER PRESENTATION

EXICOM, HAWK 2950-2
1998-MAY-04, 09:46, MON

POWER: LOW
MODULATICN: NONE

MKR 488.888 15 MH=z
L REF 38.8 dBEm ATTEN 18 dB 29.98 dBm

1a daB/

OFFSET
3a. s
db

YRIGAT (3

%WMM | IN&W’M

Pl byl

CORR'D ’W\«gwh NW"‘W

CENTER 487 . 888 1 MH= SPAN 58 .d kH=z
RES BUW 1688 Hz UBW 188 Hz SWP 15.8 sec

CINCOEN TAGTE, \Fahata ] P




‘PAGE 15.2. HA4U2950-2

SPECTRUM ANALYZER PRESENTATION -
EXICOM, HAWK 2950-2
1998-MAY-04, 15:38, MON

POWER LOW
MODULATION: VOICE: 2500 Hz SINE WAVE
MASK: D, VHF/UHF 12.5kHz BW
MKR 488.808 15 MHz
uu  REF 38.8 dBm ATTEN 10 dB 29.28 dBm
18 dB/
OFFSET :
38.5 .
4B i

/ \
/ \ L.
L \

A
CORR'D ‘*WT My
e P 277 Y

B

=
-]
e .
/
7

]

CENTER 4 dAd 1 MRH= SPAN BH B kH=z
RES BW 188 H=z UBlW 1B8 Hz SWP 15.8 sec

CNLIES TRACE S \Bd %8 1d, PL 7 COFVRTEAT




PAGE 15 H4U2950-2

.3,
SPECTRUIM ANALYZER PRESENTATION
EXICOM, 2950 - (hawk)

10:21, FRI

POWER: LOW

MODULATION: VOICE: 2500 Hz SINE WAVE

MASK: B, VHF/UHF 25kHz, w/LPF

MKR MHz

uu REF 38.8 dBm ATTEN 28 dB 23.18 dBm
18 dB/
POS PK [
OFFSET _j
27.2
dB

CORR’D "\

I i

A

‘MH=z PAN THE kH=z

CENTER ’
RES BW 388 Hz UBL 3B H=z SUP 3.8 =ec




PAGE 15.4.

SPECTRUM ANALYZER PRESENTATION
EXICOM, HAWK 2950-2
1998-MAY-04, 09:39, MON

POWER: HIGH
MODULATION: NONE

H4U2950-2

. MKR 488.868 15 MH=z
i REF 4t.7 dBm ATTEN 28 oB 41 .58 dBm
g dB/
OFFSET

3z .4

dB

A

CORR’D ] HWmMN+WWwVWWMWWw

A
g

B
e
égg;

CENTER 4868 .4d8d 1 MH=z
RES BlW 188 Hz

UBUW

SuwkP

oN 5B .
i15.8

A kH=z

Sec

RESERUED

GHT!

WTRTENY (L7 ¢

FL

552 T o

A




PAGE 15.5.
SPECTRUM ANALYZER PRESENTATION

EXICOM, HAWK 2950-2
1998-MAY-04, 11:34, MON

POWER: HIGH
MODULATION: VOICE: 2500 Hz SINE WAVE

D, VHF/UHF 12.5kHz BW

H4U2950-2

MASK:

MKR 480.088 18 MHz
uu  REF 41,7 dBm ATTEN 28 dB 40 .18 dBm
18 B/

OFFSET I
32.8
dB

CORR D W

LT

———"

SFAN 58 .8 «H=z

CENTER 488 . 0By 1 MH=z
RES BW 188 H=z UBW 188 H=z

SWP 15.8 sec




PAGE 15 g, Ha
SPECTRUM ANALYZER PRESENTATION U2950-2
EXICOM, 2950 - (hawk)

, 10:14, FRI

POWER: HIGH
MODULATION: VOICE: 2500 Hz SINE WAVE
MASK: B, VHF/UHF 25kHz, w/LPF
MKR - MHz
uu REF dBm ATTEN 38 dbB 32.88 dBm
18 dB/ ﬂ
POS PK ﬂ
OFFSET ik,
21.1

dB H

)j n T
1 (\
CORR’D ”M ;W
)Lt i
.‘ﬁ 1 i LR V
| _ L
CENTER MH= FAN 1B kH=z
RES BW 388 Hz UBLI 388 Hz SUP 3.0 sec




PAGE NO. 16. H4U2950-2

NAME OF TEST: Transient Frequency Behavior
SPECIFICATION: FCC: 47 CFR 90.214

IC: RS$S-119, Section 6.5
GUIDE: TIA/EIA-603, Paragraph 2.2.19
TEST CONDITIONS: 5. T. & H.
TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

1. The EUT was setup as shown on the attached page, following
TIA/EIA-603 steps a, b, and c as a guide.

2. The transmitter was turned on.

3. gufficient attenuation was provided so that the transmitter

carrier level measured at the output of the combiner was 40 dB
below the maximum input level of the test receiver. This level was

recorded as step f.
4. The transmitter was turned off.

5. An RF signal generator (1) modulated with a 1 kHz tone at
either 25, 12.5, or 6.25 kHz deviation, and set to the same
frequency as the assigned transmitter frequency, (2) was adjusted
to a level -20 4B below the level recorded for step f, as measured
at the output of the combiner. This level was then fixed for the
remainder of the test and is recorded at step h.

6. The oscilloscope was setup using TIA/EIA-603 steps J and k as
a guide, and to either 10 ms/div (UHF) or 5 ms/div (VHF).

7. The 30 dB attenuator was removed, the transmitter was turned
on, and the level of the carrier at the output of the combiner was

recorded as step_ 1.

8. The carrier on-time as referenced 1in TIA/EIA-603 steps m, n,
and o was captured and plctted. The carrier off-time as referenced
in TIA/EIA-603 steps p, g, r, and s was captured and plotted.

LEVELS MEASURED:

step_ £, dBm = -26.6
step h, dBm = -47.9
= 2.7

step 1, dBm

SUPERVISED BY: Mogfﬁﬁ'gzgm P. Eng.

L
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17.

TRANSIENT FREQUENCY BEHAVIOR

H4U2950-2

TEST
SAMPLE

o+

i

PCWER
SUPPLY

(2)

(3)

(4)

UATOR

ATTEN
{NOTE:

30 dB

UATOR

ATTEN

30 dB
20 dB
10 dB

removed after 1st step)

KAY VARIABLE

NER

COMBI

4 x 25 Q COMBINER

CRYSTAL DETECTOR

HP 8470B

RF SIGNAL GENERATOR

HP B6SOA
HP 8920A

MODULATION ANALYZER

SCOPE

HP 8901A

HP 54502A

(5)

L_T‘

> (3)

(4)

(7)

TR b

b







PAGE 18.1.

0SCILLOSCOPE PRESENTATTION
EXICOM, HAWK 2950-2
1998-MAY-05, 08:18, TUE

MODULATION: Ref Gen=12.5 kHz Deviation

H4U2950-2

REMARK: CARRIER ON TIME
-180 . 8800 ms 40 . 9090080 ms 94 . Bagg m .
| p "z'.’)
; T i
[ T i
bi
: T ¥
I v
T
T =
h T L
{ e T + FC -
Timebouse Dmaloy/Fos Rafersnce Mocle
Ma irm 18.8 ma/dlv 4@ . H888 m= Ce=rnter Repetitive
Cerm=itivity ODffaat Probe Cowpting 2
Channme .« |1 273 ol div a.aa2ga9a U 1.e28 1 de CIM aklm2 .
o
Trigger modae @ Edge L
On Negotive Edge OF Cinarn2 5
Trigger Leavai &
CRanz2 = —-25 2688 mU (o ise raject OND h
Haldoff = 48 . €88 ro ﬁ
-
=]
£
2
4
4]
k4
-
"l




BPAGE 18.2. H4U2950-2
0SCILLOSCOPE PRESENTATION

EXICOM, 2950 -

1998-FEB-20, 09:04, FRI

MODULATION: Ref Gen=12.5 kHz Deviation

REMARK: CARRIER OFF TIME
-8 0CCE0 me ~-30.80080 mw 20. 2068 me
1
T
T
1 Fc
I l Tﬂ'L
3
:!
b 4 ,u.
Timabose Dea'l /Pos Refearencs Hode
Main 2.8 masdiv —BB?EQBE ms Center Repeotitive
Senaitivity Offoet Praobe Cowp!ing
Chormmel 1 275 mU/diw e . 28000 v t.8Be 1 de (1M chm2
Trigger mode : Edge
Crn Positive Edge 0f ChanZ
Tripager Leve!
i ChoamZ® = -6868 682 mU (roise reject OND
Hargff = 48 233 n=




H4U2950-2

PAGE 18.3.
OSCILLNSTCPE PRESENTATION
10:32, THR
MODULATION: Ref Gen=25 kHz Deviation
REMARK; CARRIER ON TIME
—-12.8692@ m 40.8000 m 98 . 0QLe
~ . = +25 kHz
Bl i
l i I
LR ¥
il 3
i : .
I I
3 -25 kHz
Timabose Detoy/Fos Referance Made E
Moin 18.8 me/diwv 48 .2532ad ms Certer Regetit i ve [
Senaitivity Offamt Prote Couplin
Cramnel 1 275 mUsd a.8a888 U 1 . gug 1 d= (1M ohmd
Trigger mooe | fdae
Cr Negat:ve Edge DF Char2
Tr.ager Level
Chon2 = 2% . 603 ml (mogise o ject 300
holdaff = 4B G858 na t_-




PAGE 18.4

OSCILLOSCCFE PRESENTATION
EXICC, 2550 (UBF TRANSMITTER)
, 09:54, WED

MODULATION: Ref Gen=25 kHz Deviation

H4U2950-2

REMARK: CARRIER OFF TIME

-80.02000 me ~30.0000 me 20.ee22 {n’_‘s
1 i
- ||
3 i
i TR
1 1 Fe
] I |
3
p
+
1 -25

Timebosa Deloy/Pos Refarence Hode
Main 10.8 masdiv -32.8000 = Center Repetitive
Sersitivit Offast Fraobe Coupling
Chommal 1 27% wlU/dlw 9. P800 V " _eRe :1 de (1M akbm)
Trigger mode : Edge
9’1 F'oaitivg Edges Of Chogz
trooner Level
Cham2 = 175 0023 mU (roise reject OND
Holde+f = 43 830 n~e




PAGE NO. 19. H4U2950-2

NAME OF TEST: Audio Low Pass Filter (Voice Input)
SPECIFICATION: FCC: 47 CFR 2.987(a)
IC: RSS-119, Section 6.6
GUIDE: TIA/EIA-603, Paragraph 2.2.15
TEST CONDITIONS: 5. T. & H.
TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

1. The EUT 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 output was connected at the output to the modulated

stage.

3. MEASUREMENT RESULTS: ATTACHED




(1)

(2)

(3)

(4)

(5)

AUDIO OSCILLATOR/GENERATOR

HP 204D
HP 8903A
HP 3312A

COAXIAL ATTENUATOR

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

MODULATION ANALYZER

HP 8301A

AUDICQ ANALYZER

HpP 8903A
SCOPE

HP 1741A

HP 181T

TEK 935

PAGE NO. 20. H4U2950-2

TRANSMITTER TEST SET-UP

TEST A. MODULATION CAPABILITY/DISTORTION

TEST B. AUDIO FREQUENCY RESPONSE

TEST C. HUM AND NOISE LEVEL

TEST D. RESPONSE OF LOW PASS FILTER

TEST E. MODULATION LIMITING
TEST

(1) SAMPLE (2) (3)
POWER
SUPPLY {5) (4)

b TEED R

| I

1




PAGE 21,

FREQUENCY RESPONSE OF AUDIO LOW PASS FILTER

H4U2950-2

FREQUENCY RESPONSE OF AUDIO LOW PASS FILTER

1.0
n.a et T
AN
AN
-28.8 \ \'\‘.

%
o
Wy

~40 .8

o8 MELATIVE TO | ki

o N

-66.b

-2
] 1 ;‘li‘ O S ST P S S g e RSSOV SO U U NSRS S &

FREGLENTT, Ha

PEAK AUDIO FREQUENCY, Hz:

SUPERVISED BY:

2820

MORTON FLOM, P. Eng.




PAGE NO. 22. H4U2950-2

NAME OF TEST: Audio Frequency Response
SPECIFICATION: FCC: 47 CFR 2.987(a)

IC: N/A
GUIDE: TIA/EIA-603, Section 2.2.6
TEST CONDITIONS: S. T. & H.
TEST EQUIPMENT: As per previous page

MEASUREMENT PROCEDURE

1. The EUT and test equipment were set up as shown on the

following page.

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

circuit/microphone of the EUT.

3. The audio signal input was adjusted to obtain 20% modulation

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

level.

4. with input levels held constant and below limiting at all
frequencies, the audio signal generator was varied from 100 Hz

to 50 kHz.

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

the HP 8901A Modulation Analyzer.

6. MEASUREMENT RESULTS: ATTACHED




PAGE 23. H4U2950-2

TRANSMITTER AUDIO FREQUENCY RESPONSE

TRANSMITTER AUDIC FREQUENCY RESPONSE

o~

- | 4fa4L//, \\

8 RELATIVE TQ 1 kHx
&
\\
AN
—

NN
AN

-198.8 y - \
-5 /", “ ‘
-20.By gy 'K 18 k

PEAK AUDIO FREQUENCY, Hz: 2500




PAGE NO, 24. H4U2950-2

NAME QF TEST: Modulation Limiting

SPECIFICATION: IC: RSS-119, Secticn 6.6

FCC: 47 CFR 2.987(b)

GUIDE: TIA/EIA-603, Paragraph 2.2.3

TEST_CONDITIONS: 5. T. & H.

TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

1. The signal generator was connected to the input of the EUT as
for "Frequency Response of the Modulating Circuit."

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

3. The input level was varied from 30% modulation (+1.5 KkHz
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.

MEASUREMENT RESULTS: ATTACHED




PAGE 25,1, H4U2950-2
MODULATION LIMITING

09:22

MODULATION LIMITING

DEVIATION, Hz

=5 a8 -38 48 58

AUDID IMNFUT, dE

REFERENCE DEVIATION, kHz = 1.25
REFERENCE MODULATION, Hz = 1000
PEAKS = POSITIVE
AUDIO AMPLITUDE, mV = 5.42

Ot ¢

SUPERVISED BY: MORTON FLOM, P. Eng.
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MODULATION LIMITING

H4U2950-2

09:22

MODULATION LIMITING

DEVIATION, Hz

AUDID INFUT,

REFERENCE DEVIATION, kHz = 1.25
REFERENCE MODULATION, Hz = 1000
PEAKS = NEGATIVE
AUDIO AMPLITUDE, mv = 5.42

Oupes !

SUPERVISED BY: MORTON FLOM, P. Eng.
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FLGE 25.3.

MODULATION LIMITING

09:28

MODULATION LIMITING

7.8 k ;o

6.0 K S S : :

5.8 k

T

J 8w

DEVIATION, Haz

agk!muww@mwmmfmw uﬁ

P

L

-&a -40 -3a -2R -1 [} =] 20 o 4B sa

AUDID IWNFUT, dB

H

REFERENCE DEVIATION, kHz 2.5

1000

REFERENCE MODULATION, Hz

PEAKS POSITIVE

5.42

1}

AUDIO AMPLITUDE, mV

OBt (S

SUPERVISED BY: MORTON FLOM, P. Eng,.




PAGE ¢2.4.
MODULATION LIMITING

09:«48

H4U2950-2

MODULATION LIMITING

ol T i g

DEVIATION, Hz

ALDID INFUT, db

g 2a 30 4B 58

REFERENCE DEVIATION, kHz
REFERENCE MODULATION, Hz

PEAKS

AUDIO AMPLITUDE, mV

SUPERVISED BY:

1l

2.5
1000
NEGATIVE

5.74

MORTON FLOM, P. Eng,
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NAME QF TEST: Frequency 5Stability (Temperature Variation)
SPECIFICATION: FCC: 47 CFR 2.995(a) (1)
IC: RS5-119, Section 7.0
GUIDE: TIA/EIA-602, Section 2.2.2
TEST CONDITIONS: As indicated
TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

1. The EUT and test equipment were set up as shown on the

following page.

2. With all power removed, the temperature was decreased to -30°C
and permitted to stabilize for three hours. Power was applied

and the maximum change in frequency was noted within one

minute.

3. With 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.

4. The temperature tests were performed for the worst case.

5. MEASUREMENT RESULTS: ATTACHED



PAGE NO. 27.

TRANSMITTER TEST SET-UP

H4U2950-2

(1)

(2)

(3)

(4)

TEST A. OPERATIONAL STABILITY
TEST B. CARRIER FREQUENCY STABILITY
TEST C. OPERATIONAL PERFORMANCE STABILITY
TEST D. HUMIDITY
TEST E. VIBRATION
TEST F. ENVIRONMENTAL TEMPERATURE
TEST G. FREQUENCY STABILITY: TEMPERATURE VARIATION
TEST H. FREQUENCY STABILITY: VOLTAGE VARTATION
r——- - - - - = 1
| TEST |
| SAMPLE (2) (3)
|
(1)
L o b —
POWER
SUPPLY (4)

TEMPERATURE, HUMIDITY, VIBRATION

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

COAXIAI ATTENUATOR

NARDA 766-10
SIERRA 661A-30
BIRD 8329 (30 d4dB)

R.F. POWER

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

FREQUENCY COUNTER

HP 5383A
HP 53348B
HP 8930174

O R R

| el
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PAGE NO. 29. H4U2950-2

NAME OF TEST: Frequency Stability (Voltage variation)}
SPECIFICATION: FCC: 47 CFR 2.995 (b) (1)
IC: RSS-119, Section 7.0
GUIDE: TIA/EIA-602, Section 2.2.2
TEST CONDITIONS: As indicated
TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

1. The EUT was placed in a temperature chamber at 25:5°C and
connected as for "Frequency Stability - Temperature Variation"
test.

2, The power supply voltage to the EUT was varied from 85% to
115% of the nominal value measured at the input to the EUT.

3. The variation in frequency was measured for the worst case.

MEASUREMENT RESULTS

LIMIT, ppm = 1.5
LIMIT, Hz = 720
STV, % vdc CHANGE IN FREQUENCY, Hz
85 11.7 480000000 0
100 13.8 480000000 0
115 15.9 479999990 -10
BATTERY END POINT: 10.7 480000010 10

OB o

2z .

SUPERVISED BY:
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NAME_QOF TEST: Necessary Bandwidth and Emission Bandwidth

PARAGRAPH: 47 CFR 2.202(9g)

MODULATION = 16KOF3E

NECESSARY BANDWIDTH CALCULATION:

MAXIMUM MODULATION (M}, kHz = 3

MAXIMUM DEVIATION (D), kHz =5

CONSTANT FACTOR (K) =

NECESSARY BANDWIDTH (By), kHz = (2 x M) + (2 x D x K)
= 16.0

MODULATION = 11KOF3E
NECESSARY BANDWIDTH CALCULATION:

MAXIMUM MODULATICN (M), kHz = 3

MAXIMUM DEVIATION (D), KkHz = 2.5

CONSTANT FACTOR (X) =

NECESSARY BANDWIDTH (By), kHz = (2 x M) + {2 x D x K)
= 11.0

SUPERVISED BY: M N FLOM® P. Eng.




TESTIMONIAL
AND
STATEMENTOF CERTIFICATION

H4U2950-2
THIS IS TO CERTIFY:
1. THAT the application was prepared either by, or under
the direct supervision of, the undersigned.
2. THAT the technical data supplied with the application
was taken 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.

QB Lo

I =

CERTIFYING ENGINEER:




STATEMENT OF QUALIFICATIONS

EDUCATION:

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

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

PROFESSTONAL AFFILIATIONS:

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

ORDER OF ENGINEERS (QUEBEC) 1949. #4534.

ASSOCIATION OF PROFESSICNAL ENGINEERS, GEOPHYSICISTS &
GEQOLOGISTS OF ALBERTA #5916.

REGISTERED ENGINEERING CONSULTANT - GOVERNMENT OF
CANADA, DEPARTMENT OF COMMUNICATIONS. Radio Equipment
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).

Qi for
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