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PAGE NO.

Reguired Irnformation

a)

h) Laboratory
tFCC: 2104G/3:T)
(Canada: 1C 2044

c) Report Number:

dy Client:

e) Identifiicaticn:
Descripblon:

£y EUT Condition:

g) Report bate:
EUT Received:

h, 3, ki:

1) Sampling method:

1)y Uncertalnty:

) Supervised v/

n) Results:

o) Reproducticn:

MEA £OBTFCI0L, dBBalial

FCC TD: ALHZ24673110

ey
joyl
8]

1 o

per ISC/IEC Guide 25-1990, paragraph 13.2:

R Flom Assoclates, Inc
3396 N. San Marcos Place, Sulte 107
Thandler, A7 85224

Kenwood Communications Corporation
P.0. Box 22745
Long Beach, CA 90201-5745

TER=-530
FCCo LD

THE FM REPEATER

Nor required unless speclfled in individual
LS.

October 19, 1398
September 4, 1998

s indicated in individual tests.
Mo sampling procedure used.

In zccordance with MEA internal guality manual .

Ot ¢

Morten Flom, P. Eng.

The results presesnted in this report relate
only to the item tested.

This report muast not be reproduced, except 1n
full, without written permission from this
laboratory.



FCC ID: ALH24673110
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PAGE N

LIST OF GENEEAL I[NFORMATION REQUIRED FOR CERTIFICATION

TN ACCORDANCE WITH FCC RULES AND REGULATIONS,
VOLIME II, PART 2 AND TO

Sub-part 2.1033
(CI71):  NAME AND BDDRESS OF AEPLICANT:

Kenwood Communicaticons Corporation
2201 E. Dominguez 5T
P.0O. Box 22740

. 7
i.ong Beach, CA 40801-5745
VENDOR :
Kenwood Communications Corporation

5.0, Box 22745
Long Beach, CA 90801-5745

(c) (2) FCC_TL: ALE24673110
MCDEL NO: TRE-830

(c) (3):  INSTRUCTION MANUAL(S) :

PLEASE SFE ATTACHED EXHIBITS
(c)y (4): TYPE OF EMISSION: 16KOF3E, 11KOF3E
(c) (5):  FREQUENCY RANGE, MHz: 450 to 480
(c) (&) POWER RATING, Watts: 5

~ Switchable ___Variable % N/A

(c} (7):  MAXIMUM POWER RATING, Watts: 300

MEA pSB7I004, dSEal0as



FCC ID: ALHZ24673110

PAGE NO 3 of 38.
Subpart 2.1033 {continuea)
{c) (g;: TALTAGES & CURRENTS IN ALL ELEMENTS IN FINAL R. F. STAGE,
TNCLUDING FINAL TRANSISTOR OR SOLID STATE DEVICE:
COLLECTCR CURRENT, A = per manual
COLLECTOR VOLTAGE, Vdc = per manual
SUPPLY VOLTAGE, Vdc = 13.06
(c) (2 TUNE-1JP PROCEDURE:
DLEASE SEE AUVTACHED LAELIBITS
{c) (103}: CIRCUIT DIAGRAM/CIRCUIT DESCRIPTION:
Tncluding description of circultry & devices provided for
determining and stabilizing freguency, for suppression of
spuricus radiation, for limiting modulation and limiting
power.
PLEASE SEE ATTACHED EXHIBITS
(i (113 IABEL INFORMATION:
FILEASE SEE ATTACHED EXHIBITS
(c; (123 PHOTOGEAPHS

(c) (230

MFA pSE7DCCA, oGHal0L0

TRLGE 5

1]

EATTACHED EXHIBITS

DIGLITAL MODULATION DESCRIPTICN:

i LTTACHED RAHIRBRITE
x  N/A&

TEST AND MEASUREMENT DATA:

FOLLOWS



fCC ID: ALH24673110

PAGE NOC. 4 of 48
Sub-part
2.1033(c) (14): TEST AND MEASUREMENT DATA

All ‘tests and Imeasurement data shown were performed 1in
accordance with FCC  Rules and Regulations, Volume II; Part 2,
Sup-part J, Sections 2.947, 2.1033(c), 2.1041, 2.104e, 2.1047,
2.1079, 2.1051, 2.10%3, 2.1053, 2 1057 and the following individual

Parts:
21 - Docmestic Pubiic Fixed Radlic Services
% 22 - Fublic Mobile Services
22 Subpart H - Cellular Radlotelephone Service
22.901(d) - Alternative technologles and auxiliary services
23 - Internatlcnal Fixed Public Radiocommunication services
24 Personal Communications Services
_x 74 Subpart H - Low Power Auxiliary Stations
B0 Stations in the Maritime Services
8¢ Subpart E - General Tecknicar Standards
80 Subpart F - Egulpment Authorization for Compulsory Ships
80 Subpart K - Private Cocast stations and Marine Utility
o Statlons
80 Subpart S - Compulsory kadiotelephone Installations for
Small Passenger Boals
80 Subpart T - Radliotelephone Installation Required for

Vessels on the Great Lakes

80 Subpart U - Radiotelephone Installarions Reguired by the
Bridge-to-Bridge Act

80 Subpart YV - Emergency Poeition indicating Radlobeacons
(EPIRB'S]

80 Suppart W - Global Maritime Distress and Safety System
 {GMDs3)
80 Subparc ¥ - Voluntary Radilo Installations
87 - Aviatlon Services
X 90 - Private Land Mobile Radio Services
94 Private Operaticonal-Fixed Microwave Service

T4 D

% 95 Subpart - General Mopile Radio Service (GMRS3)
95 Subpart -~ Radio Control (R/C) Radio Service

c

95 Subpart D - Citizens Band (CB) Radlo Service

95 Subpart E - Famity Radio Service

95 Subpart © - Interactive Viden and Data Service (IVDS)
101 - Fixed Microwave Services

MFA pGR700%4, o38a0040



FCC I0: ALM246737110
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PAGE NO. 5 of

STANDARD TEST CONDITIONS
and
ENGINEERING PPACTICES

Except as noted herein, tne ‘ollowing conditions and procedures
were observed during the testing:

fce witn ANSI £63.4-1997, section 6.1.9, and unless
otherwise indicated in the specific measurement results, the ambient
temperature of the actual BUT was maintained within the range of 10°
te 40°C (50° to 104 °F) unless the particular egulpment requirements
specify testing over a different temperature range. Also, unless
otherwise ‘ndicated, the humidity levels were in the range of 10% to
S0% relative humidirCy.

In accorda

Prior to testing, the EUT was tuned up 1n 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 resuits, unless otherwise noted, are worst case
measurements.

MFA £3870GCA, a88a0040



FCC 1D0: ALH24673110

PAGE NO. 6 of 38

NAME OF TEST! Carrlor OuUutput Fower iConducted]
SPECIFICATION: 47 Crr 2.104¢{a;

GUIDE: ANST/TIA/EIA-603-1992, Paragraph 2.2.1
TEST EQUIPM= “NT rs per attached page

MEASUREMENT FROCEDURE

4 resistlve coaxlal attenuator of
e urnmacdiilated output power  Wds
Cower Meter.

-

M@gEURENLNm_ HJU* 5
(Worst ”d%ﬁ}

FREQUENCY OF CARRIER, MHzZ = 465, 450, 480

e e ﬁf'p1_pQWLR,_WATTS

T T POWER SETTING

e [ - : c
O Bust /.
SUPERVISED BY: Morton FLom, F. Eng.

MEA 9870004, ¢98allal



PAGE NO. T oof 3%,

TEST 1 R E FOWER CUTPUT
TEST 2+ FREQUENCY STRBILITY
TEST
SAMPLE (1} (2)
POWER
SUPPLY (31
hsset Description s/n
(1} POAXI;L AIIE“UPLC<
A___1001)2 Narda 7o6-110 7802
100123 WNarda 756-10 T8OZA
100069 Bird #8329 (30 aBl 1006
< 100113 Sierra ©OLA-3D 1059
(2} POWER METEKS
100014 HP 4354 1733A05836
% 100039 HE 43¢A 2709826776
% L00020 HE 52018 POVER MCDE 210ua01087
(3) FREQUENCY CCUNTER
i00042 HP 538B3A 1628A00959
® onnl1e HP S5334B 2704A00347
v 100020 HP 8SC1A FREQUENCY MODE 2105A01087

FCC ID: ALHZ24673110

MFA pGRICONA, dS8a0040




FCC 1D: ALH24873110

PAGY, NO Bl 22

EQEE_QE,EEEI: Jrwanted Emissions [(Trangmitter Conducted)
SPECIFICATION: 47 CFR 2.1051

GUIDE: LNST/TIR/EIA-603-1992, Paragraph 2.2.13
TEST ECUIPMENT: As per attached page

1 The emissions were measured Lor the worst case as follows:
(a): within a Dband of frequencies defined by the carriler

freguency plus and minus one channel.
from the lowest frequency generated in the EUT and to at

least the 10th harmonic of the carrier freguency, or 40

o

Ghz, whicnever 1s lower.

2. The magnitude of spurious emissions that are attenuated more
rhan 20 dB kelow the permissible value reed not be specified.

3. MEASUREMENT RESLLTS: ATTACHED FOR WORST CASE

FREQUENCY OF CARRIER, MHzZ = 465, 450, 480

SFECTRUM SEARCHED, GHZ = ¢ to 10 x Fa

MAX IMUM RESFCNSHE, Hz = 2820

ALL OTHER EMISSIONS = 2 20 dB BELOW LIMIT

LIMIT{S), 4Bc

S 1a3+10x10G Py o= -50 (5 Watts)
O Bust ¢

SUPERVISED BY: Morton flom, P. Eng.

MFA pSE70CTa, ¢9%allald



PAGE NO.

GCCTIRIRD BEANDWIDTH (IN-BAND

OUT-0OF-BAND SPUKIOUS

FCC ID: ALHZ4673%10

(2) (3)

(1)
POWEK
SUFPLY
Asset Description
(1) AUDIO OSCILLATOR/GENERATOR
100010 HP 204D '
10001V HE BO03A
¥ 100012 HP 3Z1ZR

(2y COAXIAL ATTENUATCOR

i00122
T 100123
% 100069
® 100113

(3] FILTERS; NOTCH, HP, LE,

Narda 766-10
Narda 7¢6-10
uird 8329 (30 dB)
Sierra 661A-3D

o

Eagle THNF-1
Eagle THNF-1

Fagle THE-1

(47 SPECTRUM ANALYZER

x 1000473

100029

Hp B566B

HE #563E

— L

;g

A
[

1]

s/n

1105A04683
2216A0175
1432811250

7802
TB0ZA
1006
10-0

2511201467
121 5A001GA

2251A0G356
2927R00209
1935-B011343



PAGE NOC.

NAME OF TEST:

STATE: 2

:High Powear

FREQUENCY

55.000000
465,00

TUNZD,

0000

465.000000
465000000
465.0000C0
4€5.000000
465.000000
465.000000
465.000000
465,000000

455.0C

00ocC

465,000C00
465.000000
465, 000000

MFA GRTOLTA, d9BaClad

Uy ey
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FCC ID: ALHZ24673110

(Transmitter Conducted)

VEL, dBm LEVRL, dBc MARGIN, dB
3 -79.7 ~29.8
] -78.6 -28.7
o -79.1 -29.2
5 -78.4 ~28.5
4 -81.3 -31.4
1 -51 -31.1
.6 -81.5 ~-31.6
.8 -80.7 -30.8
.2 -81.1 -31.2
.1 -81 -31.1
.9 -79.8 -29.9
] -74.8 -24.9
6 -75.5 -25.6
4 -75.3 -25.4



FCC 1D: ALHZ24673110

PRGE NO 1ot 35

NAME OF TE3T: Ticld Strength of Spurious Radiatlon

§PECIFICATIQH: 47 CFR 2.1053{a)

GUIDE: ANSL/TIA/EIA-£03-19%2, Paragraph 2.2.12

TEST EQUIFMENT: A5 per attached page

MERAZSUREMINT OCH DURE

1. L aescripticon of the moasurcnent fac1lities was filed with the
FCC oand was Tound to be ino compllance with the requirements of
Section 19.38, by letter from the FCC dated March 3, 1997, FILE
31040/87TT. All pertinent changes will be reported to the
commission by up-date prior to March 2000,

2. At first, 1in order to locate all spurlous freguencies and
approximate amplitudes, apd  to  determine proper egquipment
functioning, the test sample was set Up at a distance of three
neters from che Ltest instrument. valid spurious signals were
determined by switcning the power oo and off.

3 In the field, the rtest samplce wWas placed on a wooden turntable
apnve ground at tnpree  (Or thirty) meters away from the search
antenna. Excess power leads were coiled near the power supply.
The cables were orlented in order GO obtaln the maxlmum
response. At oeach emission frequency, the turntable was rotated
and the search antennas were raised and lowered vertically.

4. The emissicn was cbserved with both a vertically polarized and
a horizontally opolartzed scarch antenna and the worst case was
used.

c. The field strength of each emission within 20 dB of the limit
was recorded and corrected with the appropriate cable and
transducer factors

7. The worst case for all channels 1s shown.

8. Measurement resuils: ATTACHED FOR WORST CASE

MFA 5387

004, d98al040



FCC ID: ALHZ24673110

PAGE NO. 12 oi 38
RADIATED TEST SETUP
1€}
{a} at =1}
m, 30m — I
il
5y
8) g}
]
g.4m - 2m 19}
L 1Mig - -
® ) ]
% — - R -
lr.rrrlrl:r:lrir:!l:rl'flrrrllirirlrr T Irrrrr ¥ rrir

B

NOTES:

(a)Search Anteninz - Koratabie
Doom

(b} Non-metallic b

() Non- metallic mast

(d) rdjustable norizontally

(o) Equipment Under Test

o

O

(f) Turntable

(g) Boom adjust able in helght

(h} External control cables routed
horizontally at least one

wavelengtn.

(4] Cables routed through hollow
rurntable center

(k} 30 cm or less

(1) Eiternal power source

(m! 10 cm dlameter coil of excess

cable

()25 cm (Vy, 1 m-7 m (V, H)

(o) 25 cm from bottom end of 'V',
1m normally

calinrated Cable at least 10m
in length

)

(i) Rotatable lgyPrplifier (opticnall
ir) Spectrum Analyzer
Assel Descriprion s/n Cycle Last Cal
TRANSDUCER
TO0065 EMCO 31098 100Hz-5UMHZ 233% 12 mo.
100033 Singer 94593-1 10kHz-22MHz 02189 12 mo.
% 100088 EMCO 2109-B 25MHz~3C0MHZ 2336 12 mo. Oct-98
x 100089 Aprel 2001 Z00MHz-1GHZ 0G1500 12 mo. Oct-98
< 100103 EMCO 3115 1CHz-18CGHZ G208-3925 172 mo. Oct-98
i 100085 EMCO 3116 10GHz-S0GH? 207% 12 mo.
AMPLIFIER
100028 HP 24394 274600121 12 mo. Mar-98
SEECTRJW ANALYZER
100022 HP %503E 3213A00104 12 mo.
x 100033 HF S51CZA 362500357 12 mo. Dec-97
100048 Hp 256¢B 2e11ADTAGT 6 MG. Mar-98

MFA pEB7IC54, d58alls



FCC ID: ALH24673110

PAGE NO.
radiation

mgthh of Spurious

2G dB BELOW LIMIT

NAME OF TEST:
BLL OTHER EMISSTONS

T T SPURLOUS LEVEL, dBcC

EMTSS10N, MHz/HARMONIC T o
S

“2nd te 10th

Vorton Flom, P. Eng.

SUPERVISED BY:

MEA pGE70OCA, 49822040
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FCC ID: ALH24673110

5 NO. 14 of 38.

OF TEET: Frission Masks (Occupled Bandwidth)

el o

SPECIFICATICN: 47 CFR Z2.I042ici il

GUIDE: ANSI/TIA/EIA-GU3-1992, Paragraph 2.2.11

T

T EQUIEPMENT: Lz por previous page

CUREMENT FROCEDURE

The EUT and test eguipment were geb Uup as shown on the
following page, with the Spectrum Analyzer connected.

cor  EUTs  supporting audic modulation, the audio signal

sted “o the freqguency of maximum response and
> ] sel for +2.% kHz deviation {or 50%
ith level constant, the signal level was

For EUTs supporting diglital modulation, the digital modulation
mode was operated to 1S MaKimun extent.

~rCrols SeT o &as Shown oh

The Occupled Bandwidth was nessared with the Spectrum Analyzer
olele : ; * :

MEASUREMANT RESULTE: ATIARCHED

MEA pUB70004, d92al240



FCC I0: ALH24673110

PAGE NO. 15 of 3%,

O
0

NAME QF TEST: Erission Masks cupied Bandwidth)

g9870155: TGeR-Jul-23 Thu 08:53:00
STATE: Z:Hlignh rower

. . L 1! T_ . } -

Iy B | : e _‘

\ &, I i | 1}

: 'rrf'p A :ﬁ L | 1 .-

v 1 ‘rﬁ ,-.,,W | L \‘}rJ‘ Hew | !

LR L | i e \ "‘Z

,'“I”! ‘s.r;-b ‘hn‘" ' ! "1““11& 'Y‘*ﬂ.,\ H]

POWER: HTGH
MODULAT ION . NONE

O ¢

Morron Flom, P. Eng.

n
Fl

w
m
.

SUPERVIS

MFA SA7IC0L, 09820047



FCC ID: ALHZ24673170

1

()

PAGE NO. 1o of 2.

-

coupied Bandwlidth)

i
s

¢

NAME OF TEST: tmissicn Masks
SRREY

G9BT0134: 12%8-Jul-23 Thu 055500
STATE: Z2:High Power

| t Ik

\ |

i P
11 i

_ . [N ‘ L v e #

: -

| i H

! | i

: - i

3 i ‘ i |

N .- . l i

| ; i

s LT Y : |

e . R AT TR A

At | oL

i - ' |

t H | . — . . 1

! | | | i

FOWTE : HIGH

MODULATION: YOICE: 2500 Hz SINE WAVE
MASK: B, VHF/UHF Z5kHz,
W/ LE?

Ot £

SUPRRVISED EY: Merton Flem, Po Eng.

MEA RGRTOCCA, 4G98alRed



FCC 10: ALH24673110

PAGE NO. 7o

[

oy
S

NAME OF TEST: Emission Masks (Occupied Bandwldth)

go670177: 1295-Jul-23 Thu 08:59:00
STATE: 2:High Fower

P 4
didm
’ ]
§ !
. \ l ] : ‘
B . ¥ H |
e - h i I } |
. ! ; :
. oo b )
‘ : Lol s i
| : , R Pl
i . L 1 i
I [ i , , i |
P ! . . S—
Peor i i

. 1 i 1 ; I .
\ - |'+ e Paeeipe | .
. LN I S i
! W e : |
'.L HH-V - lu‘-,;u- I 1 t |‘

It "1,
‘h‘ﬂ""r’@r!’r""‘{”fj v , e

' AT
VT RAAF ()
& I\‘,,?-;ﬂ:.t.'- sLikid

T A I
" Bt *;W"A-d"v"rwl?ﬁwq

HiGH
VOICE: 2500 Hz SINE WAVE
MASK: D, VYHF/UHF 12.5bkHz BW

SUPERVIZED BY: Morton Flom, P. Eng.

MFA 9870004, ¢38al320



FCC 1D: ALH24673110

PAGE NO. 12 of 3%,

NAME OF Tho TEST: Transient Freguency Rehavior
SPECIFICATION: 47 CrR S0.214

GUIDE:

TEST EQQ}PMENE: g oper attacred page

P""AQTTR"VIT‘NJ _PRO OCEDURE

1. The EUT was sclup 4as “hewr on  bhe attachea pade, following
TIA/EIA-602 steps a, D, and © as a guide.

2. The transmlfter was turned on.

3. qufficient atternuiallon wWas provided 50 rhat the transmitter

carrier level measured at the ouftoulb of rhe comblner was 40 dB below
rhe maximum o input  level n¢ the test recelver. This level was
recorded as step f.

4. The transmitier was rurned off.
5. An RF signal generalor (17 modulated with @ 1 kHz tone at
cither 25, 12.5, v 6.25%  kHzZ Geviation, and set to the same

C
frequency as tne assigned Frransmitter Lreguency, {2y was adjusted to
4 level -20 db below the levei red sorded f’\r step f, as measured at
the output of Lhe /ombiuez. Tris  Jovel .5 then fixed for the

rerainder of the test Arel 1w recoraed at tL_)Al

"1 SCcope Was SeLUp Wdning TIA/EIA-603 steps J and k as a
guide, and o either 10 ms/div (UHE)D OF 5 oms/div (VHFG .

7. The 20 4B attenuator Wwas removed, the rransmitter was turned
on, and the level af fhe carrier at the output of the combiner was
recorded as gggggg.

8. The carrler on- time as referenced in TIA/EIA-603 steps m, n,
and o was captured ara plotted. The carrier off-time as referenced

in TIAR/EIR-602 steps », A, T and 5 aE LaDtufed 1 and plotted.

LEVELS MERSUREL:

step I, dBm = -11.7
step h, dim = -33.9
stern 1, dBRm - 1.5

—\

ey
b

By Morton Flom, Eng.

J]
191

SUFERVC

MFA pGB70004, d98alisl



FCC ID: ALH24673110

PAGE NO. 19 of 38,

o

r— - - - = —
TEST v
SAMPLE > (1)
v Y

POWER

SUPPLY (4 —>  (7)

Asset Descriptlion s/n
(1) ATTENUATOR (Removed after 1st step)
¥ 100112 Philco 30 dB 989
(2] BITENUETOK

100112 Philco 30 dB 989

10C172 Bira 30 dB 5989

X )iCOlZE Narda 10 dB Ja0?
100123 Narda 10 2B TBOZA
rg__iOGllC Kay Yeriable T4n-387Y

(3) COMBINER
®x 100154 4w 25 € COMBINER 154
(4) QEfSTAé,D:;ECEQB
Xk 0159 Hp B470B 1822A10054
(57 RF SIGNAL (;ENEF;&]"R

100018 HP 8656A D22AA03472

100031 EP R6LHGA 24028061450
» 1000Ge7 HZ @920/ 35450001242

{(6) MODULATION ANALYZEK

% 100020 HF 8%01A 210D5A01087

() SCOPE

% 100030 HE Z450ZA 2627800209



FCC ID: ALH246731710

PAGE_NO. SO0 f 3,

NAME OF TEST: Transient Freguency Behavior
g8e/0119: 1608-Jul-22 Thu 0D8:35:00
STRTE: 0O:Generel

R 12.5

. e

POWER: n/a

MODULATLON: ref Gen=12.5 kHz Deviation
DESCRTEFTION: ~rrpRIER ON TIME

Ougus ¢

SUPERVISED BY: Morton Flom, P. Eng.

MEA pIRYOCLA, d98a0040



PAGE NO 21 of 2%
NAMZ OF TEST: Trarsie
g9B70125: 17Ggg-Jul-23 Thu U9
STATE: C:General
DOWER:
MODULARTICN:
DEGCRIPTION:
SUPERVISED BY:

MEA pGS7C004, 998allal

FCC 10: ALH24673110

nt Fregquency Behavior

SR RN

1

Fc

-12.5

n/a
Ref Gen=12.5 kHz Deviation
CARRIER QFF TIME

Flom, P. Eng.

Mo rtorn



PAGE NC.

NAMF. OF TEST:
go870116: 1997~

0:General

STATE:

SUPERVIEED BY:

MFA pG870004, §58allad

\:I\_Al_
]

i)

H
3 g
—

hu

1sient
-

FCC 1D: ALHZ24673110

Frequency Behavlor

LDO:./)_EJ:OU

| Fc

n/a
Kof Gen=205 kilz Deviation
CARRIER ON TIME

Oue ¢

Morton Flom, P. o Eng.



FCC [D: ALH24673110

PAGE NOC. 23 of 28,

NAME OF TEST! Transient Freguency Bzhavior
g%870131: Togg-cul-22 Thu 08:35:0U

STATE: 0O:General

Fc

-25

FPOWER: n/a
MO UARTION . Rei Sen=12.5 kHzZ Deviation

DESCRIFTICN: CAKRIER OFF TiME

SUPERVISED BY: vMorton Flom, P Eng.

MFA pGATCHCA, d9Ball4d



FOC 10: ALHZ4673310

PAGE NO. 24 of 35,

NEME OF TEST!: Ludlo Low Fass Filter (Volice Input)
SPECIFICATION: 47 CFr 2.1047{a)

GUIDE: ANSi/TIA/ELA-603-1892, Paragraph 2.2.195
TEST EQUIEPMENT: Ls per attacned page

MEASUREMENT PROCEDURF

1. The FEUJT and tesh edgu Fowere seb up such  that the audio
-1 s
inpuit was connecisn at rhe input Lo the modulation limiter, and
the modulated sTal

udio outpur was connected at the output to the modulated

oy
D

=
At}
9]
M q

3. MEASUREMENT RESULTS: ATTACHED

MFA pGR7ODOA, =98alCal



FCC 10: ALHZ4673110

PAGE NC. 2noofb Sn.

TEST K. MODULATICN CAPAS
TEST AUDIO FREQUENC
TEST HUM AND NOILEST

B
C.
TEST D. RESPONSE 28 LOW pass FILTER
£, MODULATION LIMITING

TEST

PCWER
SUPPLY

Asset Description s/n

(1) LINE TMPEDANCE STABILI2ATION NETWORR
_rgriOODLO THP 244D T105A04683
. 100017 HE 32024 221 6R01753
% 100118 HP 331204 TS 36002064

(2) CORXIE 'ALAA ETTENUATOR

100122 NARDA 166-10 7802
f:_71001LJ NARLAE 766-10 TE02A
"% 100113 SIERRA S61A-3D 1059
T 100062 BIRD 3329 (30 GB 10066

3) MODULATION ANALYZER
x 100020 HP 2301A 2105401087

100017 HE 8903: 201 ER01T53
(o} SCOFPE
L 0C058 4P 1741A C21LANYRE
SO0l TerxtronlX 935 1030-R511343

MFA pOB700CE, 438al0A0



PAGE 26 of 38.
FREQUENCY RESPONSE OF AUDIO LOW PASS FILTER

KENWQOD, TKR-830

21 JUL 1998,

15:07

FCC 1ID: ALH24673110

-2a.

dB RELATIVE TC | hHz

-60.

-88.

-9

-58.

FREQUENCY_ RESPONSE OF AUDIO LOW PASS FILTER

N

A"

\ ...... NG

(NP ViV

TR 160 h
FREGLENCT Hz

PEAK AUDIO FREQUENCY, Hz: 2820

SUPERVISED BY:

Ouiot

MORTON FLOM, P. Eng.




FCC ID: ALH24673110

PAGE NO. 27 of 38

@éﬂ@_gg;g@ﬁj: nadio Freguelicy Response
SPECIFICATICON: A7 CER Zoiualial

GUIDE: ANSI/TIA/ETA-603-1982, Paragraph 2.2.0
TEST EQUIPMENT: as per previous page

(@]

MEASUREMENT PROCEDURE

The EUT and test egulpment Were ser  up  as  shown  on the
following page.

The audic signal generator wWas ~onnected to the audic 1input
circuit/microphone of the EUT.

The audio signai inpub was acdjusted to obtaln 20% modulation at
1 kHz, and this polnt was taken as the 0 dB reference level.

With input levels held constant  and below limiting  at all
udilc sSignal deneralorl Was varied from 100 Hz

ot

frequencics, the

to 50 kHzZ.

~

The response 1in dB relative to 1 kHz was then measured, using
the HP 2901A Moduiation Analyzer.

MEASUREMENT RESULTS: ATTARCHED

MEA ROBTO0CA, ¢9B8a0040



PAGE 28 of 38. FCC ID: ALH24673%110

TRANSMITTER AUDIO FREQUENCY RESPONSE
KENWOOD, TKR-830
21 JuL 1998, 14:33

TRANSMITTER AUDIO FREQUENCY RESPONIE

8.8

3

é B.B // / \
pi- \
3 //;(5///// \\

288 gy

[
FREQLENCY, Hz

\\\
AN\
\.
-
. %
//
S ——

PEAK AUDIO FREQUENCY, Hz: 2820

TABLE VALUES:

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

300 -14.3 30000 -17.7

20000 -17.8 50000 -17.7

Ougm £

SUPERVISED BY: MORTON FLCM, P. Eng.




PAGE NO.

NAME OF TEST:
SPECIFICATION:
GUIDE:

TEST EQUIEFMENT:

FCC ID: ALH24672110

29 of 3.

Moduiation Limitling

47 CFROZ.:udT o
ANSI/TIA/TIAE-6UR-1890, Faragr aph 2.2. 3
Ls per previous page

MERSUREMENT PROCEDURE

1. The signal generalior Was connected to the input of the EUT as
for "Freguancy Response of the Modulating Circult.”

2. The modulation espon:e wae  measured for each of three
fIQQu@ﬂC19S ione  of  which was  the frequency of maximum

esponse), and the inpul voltage was varied and was observed on

an HP 89014 Modalatlion Anas yrer.

3. The input level was varied from 307 modulation (+1.5 kHz
deviation) to at least 20 dB nigher than the saturation point.

4, Measurements woere pert ‘Grmed for  both negatlve and positive
modulaticn and the respectlve results were recorced.

5. MEASUREMENT RESULTS: ATTACRED

MFA pGRICC04, d%Ha0040



PAGE 30 of 38 FCC ID: ALH24673110
MODULATION LIMITING

KENWOOD, TKR-830

1998-JUL-21, 15:13

MODULATION LIMITING
4.8 Kk o
TR s T ——— S
3.8 &
M oz25k
z
E za h ............................
—_
T
= SN S SN NI RSSO SO M—
W 1.5k I % W 4
= S 4
. /1828 J /
1.8 k 4 /
iy -/
R L
500 .8 s - ,/ _./""'—M‘
e 3088
g§.B - J— ” i B
-=B -4 -38 -z28 -18 B 1] 28 38 48 58

AUDID INFUT, dB

REFERENCE DEVIATION, kHz = 1.25
REFERENCE MODULATION, Hz = 1000
PEAKS = POSITIVE
AUDIO AMPLITUDE, mV = 11.72

SUPERVISED BY: MORTON FLOM, P. Eng.




PAGE 31 of 38 FCC ID: ALH24673110

MODULATION LIMITING
KENWOOD, TKR-830
1998-JUL-21, 15:13

MODULATION LIMITING
T R
3.5 k
LT T e
N 25k
:
— 2B ke
= i
T i
= H S e
uDJ | 5 Ik 28.—;& _,..f ....... — [ P, i e
o] .',-’ /
/1eea / /
| G b o ._:‘l. ]/ H
y; ‘,/ //
/ e ,/
504. D R A -
re s — "
’4/—';’%/_‘_’
d. B R TR SO SPOrTe H .
-58 —48 -3a -24 -18 a g =8 3a 48 54
AUDID INPUT, dB

REFERENCE DEVIATION, KkHz = 1.25
REFERENCE MODULATION, Hz = 1000
PEAKS = NEGATIVE
AUDIO AMPLITUDE, mV = 11.72

SUPERVISED BY: MORTON FLOM, P. Eng.




. ALH24673110
PAGE 32 of 38. FCC ID: A
MODULATION LIMITING
KENWOOD, TKR-830
1998-JUL-21, 15:18

MODULATION LIMITING

7.8 k

P23 - [ T U EUUE JUSUPRPRUIS BRSNS SRSt S

5.8 k
N
T _ -
z-- 4.8 k e 2"825“‘ AAAAA , ,:_' ............................................
: y

/

S 3.8 k i o
= K
2 ; /
=) S1oed .

z.8 ki 7 7 /

._‘_'__'_,.'-"'J
: I
.8 k o i A
‘./ /_,-' /
S
-58 —-4d -38 —-Z2B -18 5] 18 28 38 48 5B

RUDID INPUT, oB

REFERENCE DEVIATION, KkHz = 2.5
REFERENCE MODULATION, Hz = 1000
PEAKS = POSITIVE
AUDIO AMPLITUDE, mV = 9.1

SUPERVISED BY: MORTQON FLOM, P. Fng.
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MODULATION LIMITING
KENWOOD, TKR-830
1998-JUL-21, 15:18

MODULATION LIMITING
T VB R s g s e s e
6.8 k
5.8 k
N
o B I B
-~ 4.8 k
= Y S R
(]
H
—
Lany
= 3.8 k
o>
wl
= /
2.8k //
.8 k
A4.8 i
~EH -48 -38 -2R -18 a a 2a k)| 4@ 549
AUDID INFUT, dB
REFERENCE DEVIATION, kHz = 2.5
REFERENCE MODULATION, Hz = 1000
PEAKS = NEGATIVE
AUDIO AMPLITUDE, mV = 9.64

SUPERVISED BY: MORTON FLOM, P. Eng.




FCC 10: ALH24673110

PAGE NO. 34 of 34,

NEME CF TEST: Frequency Stability (Temperature Variation)
SPECIFICATICN: 47 CFR 201055060 (1)

GUID LNSI/TIA/EIA-G03-19%2, Paragraph 2.2.2
TEST CONDITIONS: As Indicated

TEST EQUIPMENT: As per previous page

MEASUREMENT FROCEDURE

The EUT and test equipment were set uUp 4&s shown on the
following page.

With all puwer removed, the temperature was decreased toc -30°C
and permitted to stabilize for three nours. Power was applied
and the maximum change 1n  {requency was noted within one
minute.

With power OFF, the temperature was raised in 10°C steps. The
sample was permitted to stabilize at each step for at least
ore-half hour. Power was applied and the maximum  fregquency
change was noted within one minute.

The temperafure Testis were cerformed for the worst case.

MEASUREMENT RESULTS: ATTACHED

MFA pSR70004, d9B8allal
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PAGE NO. 5 oof 28,

TEST OFERATICHAL

STABILTTY

TRANSMITTER TEST SET-UP

A.
~EST B. CAXKRIER FREQUENCY STABILITY

TEST C. OPERATIONAT PERFORMANTY

TEST L. HMIDITY
TEST ®. VIBRATION
TEST F.

TEST G. FREQUENCY STABILITY:
TEST H. FREQUENCY STABILITY:

STABILITY

ENVIRONMENTAL TEMPERATURE
TEMPERATURE
YOLTAGE VARTIATION

VARIATION

: ALHZ4673110

r— - - - - -~ 1

| TEST |
SAMPLE (2]

1)

L - - - & — — =
POWER
SUPPLY

Asset Description

(1) TEMPERATURE, HUMIDITY, VIBRATICN

x 100027 Tenny Temp. Chamoer
100 veper Humidity Chamber
109 L.A.B. RVH 15-100

(2} CORXIAL ATTENUATOR
100122 NARDA 766-10
100123 NBRRDA 76€-10

x 100113 SIERRA €61A-3D
100069 RBIRD 8329 (20 dB)

(31 E.F. POWER

i0C0T4 9P 435A POWER METER
¥ 100039 4P 4364 POWER METER
% i0C020 HP 3901R PCWER MODL

Qo

100042 HP SEBBAﬁf
¥ i000.9 HE 5324B
% 100020 HpP 83%01A

MEA pGRTCI04, d98al020

s/n

908 3-765-234

7802
T802A
1059
10066

1733A05339
2709R28776
2105R01087

1525200959
2TGARL03AY
210BAN01087



PAGE 36 of 38, FCC ID: ALH24673110

TRANSMITTER FREQUENCY STABILITY

KENWOOD, TKR-830
24 JUL 1998, 07:19

TRQNSMITTERHFREQQENﬂY STABILITY

FREGUENCY . PPN

FREQUENCY OF CARRIER, MHz = 464.99986
LIMIT, ppm = 1.5
LIMIT, Hz = 697

SUPERVISED BY: MORTON FLOM, P. Eng.




FCC ID: ALM24673110

PAGE NO. 37 oot 2.

NAME OF TEST: Frequency Stapbility (Voltage Variation)
SPECIFICATICN: 47 CFR 2.1055(b) (1}

GUIDE: NS T/TIR/FIA-603-1992, Faragraph 2.2.2
TEST EQUIPMENT: Ls per previous pade

1. The EUT was poaced 1n a CLemperature chamber at 25+5°C and
connected as for "Irrequency srability - Temperature Variation"
test.

2. The power supply voltage LO the EUT was varied from 85% to 115%

of thne nominal value measured at the input to the EUT.
3. Trhe variation in freaguency Was measured for the worst case.
RESULTS: Frequency Stabillity (Voltage Variation)

g9870115: 1995-Jul-21 Tus 15%:26:20
STATE: O:General

LIMIT, wom = 1.5
LIMIT, Hz =597
RATTERY ENT POINT (Voltage) = 8.0
—T o7 eIV Weltige  Frequency, MHe_  Change, Hz  (Change, pon
5 11.50 465,000000 0 0.00
100 13,6 465, L000G00 a 0.00
115 5.e4 46%,000010 10 0.02
63 5.6 455,000000 0 0.00
OV_““/-N"‘“ f/g‘P
SUPERVISED BT: vorton Fiom, P. o Eng.

MFA pSB70204, d98alb4d



FCC 10: ALHZ24673710

PAGE NO. 33 of 38.
NAME OF TEST: Necessary Bandwidth and Emlssion Bandwidth
SPECIFICATICN: 47 CFR 2.202 (g}

MODULATION = 16KOEF3E
NECESSARY BANDWIDTH CALCULATION:

MAXIMUM MODULATICN (M), kHz 3

MAX IMUM DEVIATION (D), kHz = b5

CONSTANT FACTOR (K) = 1

NECESSARY BANDWIDTH (B.), kHz = (2 x M) + (2 XD x K]
= 16KO

MODULATION = 1IKUF3E
NECESSARY BANDWIDTH CALCULATION:

MAX IMUM MODULATION (M), kHz = 3

MAXIMUM DEVIATION (D), kHz = 2.5

CONSTANT FACTOR (K) = 1

NECESSARY BANDWIDTH (B.), kHz = (2 x M) + (2 x D x K)
= 11KC

SUPERVISED BY: Morton Flom, P. Eng.

MFA p9870004, d98a0C4G



FCC 1D: ALH24673110

—

TESTIMONIAL
AND
STATEMENT OF CERTIFICATION

THIS I8 TO CERTIFY THAT:

THAT the application was prepared either by, or under the

direct supervisicn of, tne undersigned.

THAT the technical data supplied with the application was

taken under my direccicn and supervision.

TEAT the data was obtalned on representative units,

randomly selected.

THAT, to the nest of my hknowledge and belief, the facts

set forth 1rn tne appsication and accompanying technical

CERTIFYING ENGINEER: Morton Flom, P. Eng.

MFA pG%87CIC4, w98al040



STATEMENT OF QUALIFICATIONS _J

EDUCATION:

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

post Graduabte Studies, McGill University & Sir George
williams Universily, Montreal.

PROFESSTONAL AFFILIATIONS:

ut

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

ORDER OF ENGINEERS (QUEBEC}) 1949. #4534 .

ASSOCTATION OF PROFESSIONAL ENGINEERS, GECPHYSICISTS &
GECLOGISTS OF ALBERTA #5916,

REGTSTERED ENGINEERING CONSULTANT - GOVERNMENT OF
CANADA, DEPARTMENT OF COMMUNICATICNS. Radio Equipment
Approvals.

1EEE, Lifetime Member NG. 0417204 {(member since 1947) .

EXPERIENCE:

Reseafch/Development/Senior FProject Engineer, R.C.A.
LIMITED (4 years).

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

CONSULTING ENGINEER (over 25 years) .

Qe o




