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GENERAL _| NFORMATI ON_REQUI RED
FOR_TYPE_ACCEPTANCE

2.1033(c) (1) (2) COLUMBI A TELECOVMUNI CATI ONS GROUP, I NC. wi |l manufacture
the FCC I D. GAFMURS2 MULTI USER RADI O SERVI CE
TRANSCEI VER in quantity, for use under FCC RULES
PART 95. The UUT is a PTT Radio with a maximum duty
cycle of 50%

COLUMBI A TELECOMMUNI CATI ONS GROUP, | NC
174 M LBAR BLVD
FARM NGDALE NY 11735 USA

2.1033 (c) TECHNI CAL_DESCRI PTI ON
2.1033(c)(3) I nstruction book. A draft copy of the instruction
manual is included as EXH BIT 6.
2.1033(c) (4) Type of Emi ssion: 9K6F3E
95. 632 Bn = 2M + 2DK
M = 3000
D = 2.0K

Bn = 2(3.0)+2(1.8) = 9.6K

Aut hori zed Bandwi dth — 11.25 kHz for frequencies:
151. 820, 151.880, 151.940 Mz

Aut hori zed Bandwi dth - 12.5 kHz for frequencies:
154. 570, 154.600 MHz

2.1033(c)(5) Frequency Range: 1. 151.820
95. 632 2. 151. 880
3. 151. 940
4. 154.570
5. 154. 600
2.1033(c)(6)(7) Power Qutput shall not exceed 2.0 Watts effective
95. 639 radi ated power. There can be no provisions for
95. 649 i ncreasi ng the power or varing the power.

The antenna is an intergral part to the unit, it cannot
be removed wi thout rendering the unit inoperative. In
order to renobve the antenna the case nust unscrewed,
then the PCB assenblies nust be renoved then the

ant enna can be renoved.
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2.1033(c)(9) Tune-up procedure. The tune-up procedure is included in
the I N USER S MANUAL.

2.1033(c)(8) DC Voltages and Current into Final Anplifier:
FI NAL AMPLI FI ER ONLY

High - Vce = 6.0 Volts DC Ice = 0.5A
Pin = 3 Watts

Low - Vce = 6.0 Volts DC Ice = 0. 13A
Pin = 0.78 Watts

2.1033(c)(10) Complete Circuit Diagranms: The circuit diagramis
included as EXH BIT 5A & 5B of this report. The bl ock
diagramis included as EXHI BIT 4 of this
report.

2.1033(c)(11) A photograph or a drawi ng of the equipnent identification
| abel is included as exhibit No. 1.

2.1033(c)(12) Photographs(8"X10") of +the equipnent of sufficient
clarity to reveal equipnent construction and |ayout,
including neters, labels for controls, including any
vi ew under shields - See EXH BI T 3A-3H.

2.1033(c)(13) Digital nmodulation is not not used in this device.

2.1033(c)(14) The data required by 2.1046 through 2.1057 is
subm tted bel ow.
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2.1046(a) RF_power out put.

95.639(9) RF power is neasured by measuring the radi ated
power at 3 neters and then replacing the
transmitter with a signal generator to determ ne the
effective radi ated power. The ERP shall not exceed
2.0 Watts.

MEASURED PONER OQUTPUT = 0.5 Watts ERP H GH POAER
. 033 Wwatts ERP LOW POVNER

R F. POAER OUTPUT HP
TEST SET UP Spectrum
Anal yzer
TRANSM TTER

UNDER TEST W TH
| NTERNAL ANTENNA

<-- 3.0 nmeters--->

SI GNAL | | DI POLE Tuned, Cali brated
CGENERATOR ANTENNA Ant enna whi ch may
be raised from1l
to 4 neters above
ground and changed

in polarization

Equi pnment pl aced 80cm above ground
on a rotatable platform
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2.1047(a)(b) Mbdul ati on_characteristics:

AUDI O FREQUENCY RESPONSE

The audio frequency response was neasured in ac-
cordance with TIA/EIA Specification 603. The audio
frequency response curve i s shown bel ow.

The audio signal was fed into a dummy nicrophone
circuit and into the mcrophone connector. The
i nput required to produce 30 percent nodul ation |evel
was measured.

Columbia Telecomm
GAFMURS2
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APPLICANT: COLUBMIA TELECOMMUNICATIONS GROUP, INC.
FCC ID: GAFMURS2
REPORT #: T\C\COLUBMIA\596ZAK1\596ZAK1TESTREPORT.DOC
PAGE# Page4of 14



2.1047(b)

Audi 0 i nput versus nodul ation

The audi o input |evel needed for a particul ar per-
percentage of nodul ation was nmeasured in accor-
dance with TIA/El A Specification 603. The audio

i nput curves versus nodul ati on are shown bel ow.
Curves are provided for audio input frequencies of
300, 1000, and 3000 Hz.
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EM SSI ON BANDW DTH:

95. 633( )

90. 210( b) Em ssion Mask B. For transmitters that are equi pped with
an audio | ow pass filter pursuant to 8§ 90.211(a), the
power of any em ssion nust be bel ow t he unnodul at ed
carrier power (P) as follows :

(1) On any frequency rempved fromthe assigned frequency
by nmore than 50 percent, but not nore than 100 percent
of the authorized bandwi dth : At |east 25dB.

(2) On any frequency renoved fromthe assigned frequency
by more than 100 percent, but not nore than 250
percent of the authorized bandwidth : At |east 35dB.

(3) On any frequency renmoved fromthe assigned frequency
by more than 250 percent of the authorized bandw dth:
At |least 43+10 log (P) dB.

90. 210(d) Em ssion Mask D. 12.5 kHz channel bandw dth equi pnent.
For transmtters designed to operate with a 12.5 kHz
channel bandwi dth, any em ssion nust be attenuated bel ow
the power (P) of the highest em ssion contained within
t he authorized bandwi dth as foll ows:

(1) On any frequency for the center of the authorized
bandwi dth fO to 5.625 kHz renoved fromf0O : Zero dB.

(2) On any frequency renoved fromthe center of the
aut hori zed bandw dth by a di spl acenent frequency
(fOin kHz) of nmore than 5.625 kHz but no nore than
12.5 kHz: At least 7.27 (fO - 2.88kHz) dB.

(4) On any frequency removed fromthe center of the
aut hori zed bandwi dth by a di spl acement frequency
(fOin kHz) of nore than 12.5kHz:

Atl east 50+10 log (P) dB or 70dB, whichever is the
| esser attenuation.
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Radi ot el ephone transmitter with nodulation limter.

Test procedure diagram

OCCUPI ED BANDW DTH MEASUREMENT

Coupl er
Transm tter 50 ohm
under test - Resi stive
Wat t net er
Audi o Spectrum
Gscill ator Anal yzer
2.1051 Not Applicable, no external antenna terninal.
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2.1053 SPURI QUS EM SSI ONS:

95. 635(c)

REQUI REMENTS: Em ssions nust be attenuated by at |east the
following below the output of the
transmitter.

H GH PONER 43 + 10l og(.5) = 39.99 dB

LOW POAER 43 + 10l og(.033) = 28.19 dB

TEST DATA:
Em ssi on
Frequency Ant . Mar gi n
MHz Pol arity dBc dB

LOW POVER
151. 90 Y 0. 00 0.00
303.90 H 38. 18 9.99
455. 90 Y, 44. 80 16. 61
607. 50 H 54. 85 26. 66
759. 80 Y 57.31 29. 12
911. 80 H 65. 24 37.05
1063. 70 H 49.73 21.54
1215.70 Y 42.73 14. 44
1367.70 Y 45. 73 17.54
1519. 00 Y 57.78 27.59

H GH POVER
154. 60 Y 0.00 0.00
309. 20 H 41. 05 1.06
463. 80 H 59. 27 19. 28
618. 40 H 51.72 11.73
773.00 Y 58. 88 18. 89
927. 60 Y 57.11 17.12
1082. 20 Y 70. 30 30.31
1236. 80 Y, 77.50 37.51
1391. 40 Y, 71.10 31.11
1546. 00 Y 70.75 30.76

MARG N = (Field strength of Fund — 39.99 dB) - FS OF EM SSI ON (HI GH)

MARG N = (Field strength of Fund — 28.19 dB) - FS OF EM SSI ON (LOW
METHOD OF MEASUREMENT: The procedure used was Tl T/ EI A STANDARD 603

USI NG THE SUBSTI TUTI ON net hod. The spectrum was scanned from 30 to at

| east the tenth harnonic of the fundanental using a HP nbodel 8566B
spectrum anal yzer, and an appropriate antenna - see test equipnent |ist.
Measurenents were nmade at the open field test site of TIMCO ENG NEERI NG
INC. located at 849 N.W State Road 45, Newberry, FL 32669.
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2.1053
95. 635

SPURI QUS EM SSI ONS:

Met hod of Measuring Radi ated Spurious Em ssions

TRANSM TTER

UNDER TEST

| NTEGRAL ANTENNA

POVNER SUPPLY

Equi pnent pl aced 80cm above ground
on a rotatable platform

<-

Hew ett Packard
Spectrum
Anal yzer
HP8566B

3.0m >

Tuned, Calibrated
Ant enna whi ch may
be raised from1m
to 4m above ground
and changed

in polarization
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95. 632(c) Frequency_stability:
2.1055

Tenperature and voltage tests were perforned to verify that the frequency
remains within the 0.00050% 5.0 ppm specification limt if the device is
designed to operate with 11.25 kHz or 12.5 kHz authorized bandwi dth and .00020%
2.0 ppmif the device is designed to operate with 6.25 kHz authorized bandw dt h.
The test was conducted as follows: The transmitter was placed in the
tenperature chanmber at 25 degrees C and allowed to stabilize for one hour. The
transmtter was keyed ON for one minute during which four frequency readings
were recorded at 15 second intervals. The worse case nunber was taken for
tenperature plotting. The assigned channel frequency was considered to be the

reference frequency. The tenperature was then reduced to -30 degrees C after
which the transmitter was again allowed to stabilize for one hour. The
transmtter was keyed ON for one mnute, and again frequency readings were
noted at 15 second i nterval s. The wor st case nunber was recorded for

tenmperature plotting. This procedure was repeated in 10 degree increnments up
to + 50 degrees C.

Readi ngs were al so taken at plus and m nus 15% of the battery voltage of 6 VDC.

MEASUREMENT DATA:

Assi gned Frequency (Ref. Frequency): 154.600 000

TEMPERATURE°C FREQUENCY_MHz PPM
REFERENCE 154. 600 000 00. 00
-30 154.599 344 -4.26
-20 154. 600 093 0. 60
-10 154. 600 019 0.12

0 154. 600 212 1.38
+10 154. 600 216 1.40
+20 154. 600 012 0.78
+30 154.599 991 -0.06
+40 154.599 884 -0.75
+50 154.599 904 -0.62
BATT. End-Point 5.1V/dc 154.599 946 -0.35
BATT. End-Point 6.9V/dc 154.599 947 -0.34

RESULTS OF MEASUREMENTS: The maxi mum frequency variation over
the tenperature range was —4.26 to +1.40 ppm The maxi num fre-
guency variation with voltage was —0. 35ppm
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TEST EQUI PMENT LI ST

1. Spectrum Anal yzer: HP 8566B- Opt 462, S/ N 3138A07786, w
presel ector HP 85685A, S/ N 3221A01400, Quasi-Peak Adapter
HP 85650A, S/ N 3303A01690 & Preanplifier HP 8449B- OPT HO2,
S/ N 3008A00372

2. Biconnical Antenna: Eaton Mdel 94455-1, S/ N 1057,

3. Biconnical Antenna: Electro-Metrics Mdel BIA-25, S/N 1171

4. Log-Periodic Antenna: Electro-Metrics Mdel EM 6950, S/ N 632

5. Log-Periodic Antenna: Electro-Metrics Mddel LPA-30, S/ N 409

6. Doubl e-Ri dged Horn Antenna: Electro-Metrics Mdel RGA-180,
1-18 GHz, S/ N 2319

7. 18-26.3CGHz Systron Donner Standard Gai n Horn #DBE-520-20

8. Horn 40-60GHz: ATM Part #19-443-6R

9. Line Inpedance Stabilization Network: Electro-Metrics Model

ANS- 25/ 2, S/'N 2604

10. Tenperature Chanber: Tenney Engi neering Mddel TTRC, S/ N 11717-7

11. Frequency Counter: HP Mdel 5385A, S/ N 3242A07460

12. Peak Power Meter: HP Model 8900C, S/ N 2131A00545,

13. Open Area Test Site #1-3neters

14. Signal Generator: HP 8640B, S/ N 2308A21464

15. Signal Generator: HP 8614A, S/ N 2015A07428

16. Passive Loop Antenna: EMCO Model 6512, 9KHz to 30MHz, S/ N
9706- 1211

17. Dipole Antenna Kit: Electro-Metrics Mddel TDA-30/1-4, S/N 153

18. AC Vol tmeter: HP Model 400FL, S/ N 2213A14499

19. Digital Multimeter: Fluke Mddel 8012A, S/ N 4810047

20. Digital Multineter: Fluke Mbdel 77, S/ N 43850817

21. Oscilloscope: Tektronix Mddel 2230, S/N 300572
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