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1.0    ABSTRACT

This report details the results of the FCC Code of Federal Regulations, 47 CFR, Part 15, Sub-Part C
testing performed on one 418 MHz Transmitter with Switches, DTB Serial No. 2, manufactured by P-Q
Controls, Inc.

The 418 MHz Transmitter with Switches was found to be in compliance with the radiated portions of the
FCC Code of Federal Regulations, 47 CFR, Part 15, Sub-Part C, specification limits.

Detailed test results can be observed in Enclosures 2 and 3 of this report.

The test results recorded in this report relate only to those items tested.

This report shall not be reproduced, except in full, without the written approval of Dayton T. Brown, Inc.
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2.0    REFERENCES

(a) Customer Purchase Order No.: 24905B

(b) Dayton T. Brown, Inc. Job No.: 400267-00-000

(c) Test Specification: Code of Federal Regulations, 47 CFR, Part 15, Sub-Part C

(d) Test Procedure: American National Standard for Methods of Measurement
of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz,
ANSI C63.4-1992, dated 17 July 1992
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3.0    ADMINISTRATIVE INFORMATION

Customer: P-Q Controls, Inc.
95 Dolphin Road
Bristol, CT  06010

Manufacturer: P-Q Controls, Inc.

Test Item: 418 MHz Transmitter with Switches

Quantity Received: One

DTB Serial No.: 2

Test Start Date: 5 August 1998

Test Completion Date: 14 October 1998

Disposition of Test Item: The test sample was returned to P-Q Controls, Inc. on 14 October 1998.
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4.0    TEST PROGRAM OUTLINE

Description of Test Method Results

Radiated Emission, Intentional Radiator, Met the specification
30 MHz to 5 GHz requirements.

Occupied Bandwidth Met the specification
requirements
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5.0    GENERAL TEST INFORMATION

Setup

For the radiated emission test in the frequency range of 30 to 1000 MHz, the test sample was set up in
a climate controlled open field site that measures 44 feet long by 24 feet wide by 24 feet high.

For the radiated emission test in the frequency range of 1 to 5 GHz, the test sample was set up in an
anechoic chamber that measures 30 feet wide by 32 feet long by 12 feet high.

Unit Operation: 

Operational Mode Tested - Transmit Mode - The test sample was transmitting at 418.0 MHz.
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Enclosure 1

Test Equipment List



   EQUIPMENT SERIAL CALIBRATION
TEST ITEM MANUFACTURER DTB NO. CHARACTERISTIC MODEL   NO.    DUE DATE  

Test equipment utilized for the program reported herein was within its assigned interval of calibration.
Details are on file at Dayton T. Brown, Inc. and will be made available upon request.

98-0854 Enc 1 Pg 1

Radiated BiLog Chase-York 27-1 30 - 2000 MHz CBL 6112 2055 4/4/99
Emission Antenna

Occupied Double Ridge Electro- 27-40 200 - 2000 MHz 3106 2035 11/28/99
Bandwidth Waveguide Mechanics Co.

Antenna

Radiated Double Ridge Electro- 27-55 1.0 - 18 GHz 3115 2072 10/18/98
Emission Waveguide Mechanics Co.

Antenna

Radiated Metering Module Electro-Metrics 65-142-1 10 kHz - 1.0 GHz CRM 25 136 7/12/99
Emission

Radiated Analyzer, Electro-Metrics 65-143 10 kHz - 1.0 GHz EMC 25 656 7/5/99
Emission Interference Mk III

Occupied Plotter Hewlett-Packard 65-205-1 HPIB & Serial 7550A 2848A- -
Bandwidth A & B Size Interface 22163

Rad. Emiss., Spectrum Hewlett-Packard 65-247 10 kHz - 26.5 GHz 8563A 3220A 11/8/98
Occupied Analyzer 01924
Bandwidth

Radiated Preamplifier Hewlett-Packard 71-11 1 - 26.5 GHz 8449B 3008A- 12/13/98
Emission 30 dB Gain 00284

Rad. Emiss., Anechoic Dayton T. Brown, - 30 ft x 32 ft - Anechoic -
Occupied Facility Inc. 12 ft High Room
Bandwidth

Radiated FCC Dayton T. Brown, - 44 ft x 24 ft - FCC -
Emission Facility Inc. 24 ft High Site
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Enclosure 2

Radiated Emission,
Intentional Radiator, 30 MHz to 5 GHz
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RADIATED EMISSION,
INTENTIONAL RADIATOR, 30 MHz to 5 GHz

Test Procedure

A radiated emission test, in the frequency range of 30 to 1000 MHz, was performed on the 418 MHz
Transmitter with Switches while it was mounted on a wooden table that was standing on a conductive
turntable.

For the frequency range of 30 to 1000 MHz, measurements were made utilizing a manually tuned
interference measurement receiver which was located in the instrumentation room below the ground
plane.

The interference measurement receiver was connected to the measurement antenna which was located
3 meters from the turntable for the frequency range of 30 to 1000 MHz. 

A linear polarized antenna was utilized for the measurements.  The antenna height was varied
between 1 and 4 meters and the test sample was rotated 360( to ensure maximum pickup from the
test sample.

A radiated emission test, in the frequency range of 1 to 5 GHz, was performed on the 418 MHz
Transmitter with Switches while it was mounted on a wooden table in an anechoic chamber.

For the frequency range of 1 to 5 GHz, measurements were made utilizing a spectrum analyzer
located in a shielded enclosure which was attached to the anechoic enclosure.

The spectrum analyzer was connected to the measurement antenna, which was located 3 meters from
the table for the frequency range of 1 to 5 GHz, with a length of 506 coaxial cable.

The 418 MHz Transmitter with Switches utilizes pulse modulation with a 50% duty cycle.

Any emissions not reported were at least 20 dB below the specification limits.

Measurements were made utilizing the following bandwidth and detector function:

Frequency Range CISPR Bandwidth Detector Function

30 to 1000 MHz 120 kHz Quasi-Peak

1 to 5 GHz 100 kHz Peak

The antenna per meter factors of the antennas utilized are depicted in the figures contained in this
enclosure.
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RADIATED EMISSION,
INTENTIONAL RADIATOR, 30 MHz to 5 GHz

(Continued)

Initial Test Results

Emission levels above the FCC Code of Federal Regulations, 47 CFR, Part 15, Sub-Part C, specification
limits were observed as follows:

Mode Frequency Polarization Level and Freq. above Spec.
Antenna

Transmitting 418 MHz Vertical 0.28 dB at 418 MHz
2.09 GHz  5.1 dB at 2.09 MHz

418 MHz Horizontal 0.86 dB at 418 MHz

Detailed initial test results for the radiated emission test for intentional radiators can be observed on pages
3 through 6 of this enclosure.

A network consisting of a 10 )h choke in series with a 100 pf capacitor in series with a 21.56 resistor
which was in series with another 21.56 resistor with a 47.36 resistor to ground from the junction of the
two 21.56 resistors, was wired between the RF module and the antenna.

The radiated emission test was then repeated on the 418 MHz Transmitter with Switches.

The test setup employed is depicted in the photographs contained in this enclosure.

Retest Results

No emission levels above the FCC Code of Federal Regulations, 47 CFR, Part 15, Sub-Part C,
specification limits were observed when the above mentioned network was installed in the 418 MHz
Transmitter with Switches.

Detailed retest results for the radiated emission test for intentional radiators can be observed on pages
7 through 10 of this enclosure.
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Enclosure 3

Occupied Bandwidth
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OCCUPIED BANDWIDTH

Test Procedure

The occupied bandwidth of the 418 MHz Transmitter with Switches was measured using a spectrum
analyzer with a bandwidth setting of 100 kHz.  The spectrum analyzer was operated in the "Max Hold"
mode.

The test sample has an operating frequency of 418.0 MHz.  The maximum allowed bandwidth for devices
operating above 70 MHz and below 900 MHz is 0.25% of the center frequency.

The maximum allowed bandwidth is calculated as follows:

418.0 MHz  X  0.0025 = 1.0450 MHz

The occupied bandwidth was determined at the points 20 dB down from the carrier.

The test setup employed is depicted in the photograph contained in this enclosure.

Test Results

The test sample met the occupied bandwidth test.  The measured occupied bandwidth for the 418 MHz
Transmitter with Switches was 363.0 kHz at the 20-dB down point.

Detailed test results for the initial occupied bandwidth test can be observed on page 2 of this enclosure.

To reduce the radiated emissions from the 418 MHz Transmitter with Switches, a network consisting of
a 10 )h choke in series with a 100 pf capacitor in series with a 21.56 resistor, which was in series with
another 21.56 resistor with a 47.36 resistor to ground from the junction of the two 21.56 resistors, was
wired between the RF module and the antenna.

The occupied bandwidth test was performed again due to the above mentioned change to the test sample.

The test sample met the occupied bandwidth test.  The measured occupied bandwidth for the 418 MHz
Transmitter with Switches was 380.0 kHz at the 20-dB down point.

Detailed test results for the retest of the occupied bandwidth test can be observed on page 3 of this
enclosure. 
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Enclosure 4

Physical Inspection Forms







;:/2:76

Enclosure 5

A2LA Scope of Accreditation
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