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CHAPTER 1
INTRODUCTION

1-1. PURPOSE. This document provides a guide for testing, evaluating,
and characterizing the transmission quality and functional capability
of the post, camp, and station, single channel frequency modulated (FM)
radio networks and high frequency (HF) .amplitude modulated (AM) and
single sideband (SSB) systems. Multichannel FM radio systems are to be
evaluated in accordance with appendix G, CCP 702-1.

1-2. OBJECTIVES. The objectives of the radio systems technical eval-
uations are:

a. The acquisition, analysis, and evaluation of:

(1) System transmission and radio equipment to determine perfor-
mance parameters.

(2) Noise interference data as encountered in the operational
systems.

(3) Maintenance, operational, and logistical data to provide
information for more efficient operation.

b. The development, application, and enforcement of improved oper-
ational, logistical, and maintenance standards, methods, procedures, and
criteria.

c. To provide this headquarters and subordinate commands with trans-
mission data and operational performance characteristics of the non-DCS
systems in support of future planning.

d. To provide maximum assistance and over-the-shoulder training
to onsite personnel during scheduled testing.

1-3. CONCEPT. Evaluating, characterizing, and documenting the perfor-
mance capabilities of the HF systems and FM radio networks are essential
elements in assuring quality service to our subscribers. This program,
when implemented and completed will improve operations and fill a void
in the quality assurance program of the non-DCS.

1-4. REFERENCES.

a. CCR 702-1-3, USACC Quality Assurance Program for Operational
Communications-Electronics Systems and Facilities.

1-1
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b. TM 11-5815-334-12, Operator and Organizational Maintemance
Marual Including Repair Parts and Special Tool Lists: Radio Teletypewriter
Sets AN/GRC-142, AN/GRC-142A, AN/GRC-142B, AN/GRC-122, AN/GRC-122A, and
AN/GRC-122B, 22 May 70.

c. TM 11-5820-401-12, Operator's and Organizational Maintenance
Manual Including Repair Parts and Special Tools List: Radio Sets
AN/VRC-12 (5820-223-7412), AN/VRC-43 (5820-223-7415), AN/VRC-44 (5820-
223-7417), AN/VRC-45 (5820-223-7418), AN/VRC-46 (5820-223-7433), AN/VRC-47
(5820-223-7434), AN/VRC-48 (5820-223-7435), AN/VRC-49 (5820-223-7437),
AN/VRC-54 (5820-223-7567), and AN/VRC-55 (5820-402-2265); Mounting MT-
1029 /VRC (5820-893-1323) and Mounting MT-1898/VRC (5820-893-1324);

Antenna AT-912/VRC (5820-897-6357); Control, Frequency Selector C-2742/
VRC (5820-892-3343) and Control, Radio Set C-2299/VRC (5820-892-3340)
(NAVELEX 9067-432-3011), 7 Sep 72.

d. TM 11-5820-475-12, Operator and Organizational Maintenance
Manual: Transmitting Set Radio AN/FRT-52A, 16 Jan 62.

e. TM 11-5820-480-35, Field and Depot Maintenance Manual:
Modulator Power Supply Group AN/URA-28A, 15 Feb 62.

f. TM 11-5820-504-20, Organizational Installation Manual: Radio
Transmitting Sets AN/FRT-52A and AN/FRT-54A, 21 Dec 62.

g. TM 11-5820-520-12, Operator and Organizational Maintenance
Manual: Radio Sets AN/GRC-106 and AN/GRC-106A, 25 Feb 71.

h. TM 11-5820-529-15, Organizational DS GS and Depot Maintenance
Manual: Transceiver RT-718/FRC-93 (Collins Model KWM-2 and KWM-2A),
Power Supply PP-3990/FRC-93 (Collins Model PM-2) Power Supply PP-4151/
FRC-93 (Collins Model 516F-2) Crystal Unit Set Quartz 7K-31/FRC (Collins
Crystal Packet CP-1) Including Repair Parts and Special Tool Lists, and
Installation and Operating Instructions for Waters Q-Multiplier/Notch
Filter, Model 340-A, 25 Jun 64. .

i. TM 11-5820-532-15, Organizational, DS, GS, and Depot Maintenance
Manual Including Repair Parts and Special Tools List: Amplifier, RF
AM-3979/FRC-93 (Collins Model 30L-1), 28 Jan 65.

j. TM 11-5820-554-15, Organizational, Direct Support, General
Support, and Depot Maintenance Manual Including Repair Parts and Special
Tools List: Radio Set AN/FRC-93, 15 Jul 65.

k. TM 11-5820-805-14, Operators, Organizational DS and GS Mainte-
nance Manual: Receiver, Radio AN/GRR-23, FSN 5820-123-3937 and Receiver,
Radio AN/GRR-24, FSN 5820-123-3945, 25 Jun 73.

1. TM 11-6625-454-35, Field and Depot Maintenance Manual: Spectrum
Analyzer Group AN/URM-116A, 15 Feb 62.

I=2
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1-5. RECOMMENDED TEST EQUIPMENT. A listing of preferred test, main-

tenance, and diagnostic equipment (TMDE) necessary to perform the tests
is shown in appendix A. Other equipment may be used if the electrical :
characteristics are equivalent to those of the recommended item.

1-6. COMMENTS. Users of this pamphlet are invited to submit recommen-
dations to improve the pamphlet. Comments should be keyed to the specific
page, paragraph,and line of the text. Rationale should be provided for
each comment to insure understanding and complete evaluation. Comments
should be submitted on DA Form 2028 (Recommended Changes to Publications)
and addressed to Commander, US Army Communications Command, ATTN: CC-
OPS-0, Fort Huachuca, AZ 85613. (Copies of DA Form 2028 are bound in
the back of this pamphlet.)

1-3
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CHAPTER 2
TECHNICAL EVALUATION GUIDELINES

2-1. DISCUSSION.

a. Before conducting a technical evaluation, a test notification
message will be sent to the command to be evaluated. The message will be
addressed to applicable information addressees and will, as a minimum,
contain:

(1) Time period of the evaluation.

(2) Test team composition and security clearance status of team
members.

(3) Logistic support required for the test team to be provided by
the O&M command.

(4) System downtime requirements.

b. On receipt of the test notification message, O0&M personnel will
perform all required maintenance, optimize system performance, and arrange
for logistic support required by the test team to accomplish their test
objectives. The O&M command will notify the technica’' evaluation detach-
ment of the following:

(1) Name and telephone number of the local point of contact for the
evaluation.

(2) Status of quarcters, rations, and logistic support identified in
the test notification message.

(3) Reconfiguration, renovation, or maintenance actions that may
be scheduled or in progress that could influence the test results.

c. Prior to the actual evaluation, the individuals responsible for
conducting the evaluation will insure that all necessary test equipment
and associated connectors are on hand, calibrated, and in good working
condition. A check will be made to insure that all forms and data sheets
are available and that they are adequate to complete the required report.
In addition, the evaluation team leader will prepare a provisional plan
for conducting the evaluation.

d. Upon arrival at the station to be evaluated, the team leader will
brief the senior C-E O&M commander on the evaluation to be conducted.
After the initial briefing, supervisors will be interviewed to determine
what problems, if any, are known that could influence completion of the
evaluation.

" 2-1
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e. The initial facility evaluation should consist of a general walk-
through and orientation and a quick review of the facility records,
drawings, and operational logs. A suitable working location for the eval-
uation team will be established in coordination with station personnel.
This location must be selected to minimize interference with facility
personnel in their daily duties.

2-2. EVALUATION SEQUENCE.

a. The tests listed in chapter 3 are considered the minimum that
should be performed on each system. A logical sequence of testing will
be accomplished on each system. When performed in an orderly, efficient
manner, a facility can be evaluated in a minimum of time. Some procedures
in this pamphlet include tutorial information to provide the technician
a better understanding of the tests and analysis of the test results.

b. During the evaluation, the test team must examine all facets of
the transmission system and its operation to arrive at logical conclusions
for problems encountered. Generally, the evaluation will include:

(1) Equipment/materiel. This includes examination of transmission
characteristics of the system to determine if it is being influenced by
deterioration, induced voltages, or improper operation.

(2) Maintenance. The quality of maintenance, both operator and
higher echelon, has a direct bearing on the results of the evaluation.
Constructive criticism of the maintenance and recommendations for improve-
ment are highly desirable.

(3) Personnel. The adequacies of manning, training, and supervision
at each location must be included in the evaluation, since these factors
could influence the test results.

2-3. CONTRIBUTING FACTORS. Additional factors that can contribute to
less than quality performance in an HF or radio system are:

a. Dissimilarities of Systems. Many radio systems have been
installed over a long period of time, with each installation subject to
procurement constraints, availability of funds, and the prevailing tech-
nology. The resultant facilities, therefore, preclude the establishment
of a single course of corrective action until all problems have been
fully identified and documented. Even then, it may be necessary to
develop a program of corrective actions tailored to the requirements of
a particular installation.

b. Dissimilarities of Installation. The existing HF and radio
systems have been installed by a variety of US military, US civilian
contractors, foreign nationals, and foreign national contractors.

Although factors such as military standards and specifications are employed
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to safeguard against nonstandard installations, the resultant systems vary

considerably in configuration and installation techniques. This often
necessitates the development of a tailored course of corrective action,
rather than a single, all encompassing solution.

2-4. DISCREPANCIES. All discrepancies and problem areas that are not
corrected during the course of the evaluation are to be fully documented
in the report, along with recommended corrective action. These data can
then be used to determine the best possible course of corrective action
on a site-by-site basis. It is important that the difference between
problems and problem symptoms be recognized. Because the noise level on
a system between points A and B is above the acceptable standard it does
not necessarily mean that the system should be replaced. The reason for
excessive noise must be determined. Once this has been determined, a
logical course of corrective action can be initiated. The problem may be
the result of an improper antenna installation, for which remedy and cost
would be much less than for replacing the entire system. The measurement
of such parameters as attenuation, noise, and distortion are all symptoms
of a problem, not necessarily the problem itself.

2~5. RESPONSIBILITIES. The test team chief will:

a. Supervise the test team activities and insure that all data are
collected and analyzed in an effective manner.

b. Provide an entrance briefing to the commander of the evaluated
unit, which includes:

(1) A review of the evaluation objectives.

(2) Delineate the immediate and long range goals of the evaluation
program.

(3) Tests to be performed, and the purpose of each test.
(4) Logistic support requirements.

c. Insure that all test equipment is accounted for and properly
maintained.

d. Provide technical assistance to onsite personnel for improving
system performance.

e. Insure that all test equipment, test data forms, and related
material are readily available to the test team.

f. Review the technical manuals and technical specifications to
become familiar with the equipment/systems to be evaluated.
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g. Evaluate all test data, for completeness, accuracy, and correlation
with other data. The test team leader will review the total report in
detail to verify all data and prepare the performance summary. The com-
ments section of the test cover page (USACC Form 351-R (Test)) will be
used for the summary portion of the report.

h. Take every precaution to protect team members and station per-
sonnel from the risk of electrical shock or other electrical hazards.

i. At the conclusion of the evaluation, the team chief will give an
exit briefing on the results of the evaluation to site personnel and the
senior O&M commander. The exit briefing will include, as a minimum:

(1) A summary of the test results in nontechnical terms whenever
possible.

(2) A statement of deficiencies noted during the evaluation.

(3) Deficiencies requiring ongoing corrective action by the O&M
command, and technical recommendations for necessary actions to improve
system performance.

j. In addition to the exit briefing, the team chief will provide
a written list to the senior O&M C-E commander of ongoing corrective
actions necessary to improve system performance. The O&M commander will
be advised that a response to the necessary corrective actions is required
upon receipt of the formal test report.

2-6. TYPES OF DATA.

a. Tests are performed to provide a comprehensive and accurate
characterization of the system. Through necessity, these tests may be
further defined as preliminary or final depending on the corrective
actions taken while the evaluation is in progress.

«b. The test results will be considered preliminary if it is
apparent that remedial action is required to bring the system within
requisite performance standards. Once the remedial action has been
accomplished the test will be rerun to obtain the final data. In the
event remedial action cannot be accomplished while the team is onsite, the
preliminary data will be annotated as the final test results, and required
follow-on corrective actions will be summarized in the final test report.

c. Sample test forms for recording the test data are included in
this pamphlet. These sheets may be extracted and reproduced locally, as
required. During the course of the evaluation, it may be necessary to
modify or supplement the sample test forms. In completing the data forms,
regardless of their final format, the following pertinent points should
be observed.

2-4
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(1) :Signing, checking, and verifying the data entries. The test
team leader will check and verify as accurate all test results recorded
on individual data sheets.

(2) Cover sheet. A cover sheet for each test sequence will be
used to summarize the test results and to recommend corrective actions
(USACC Form 351-R (Test), figure 2-1).

(3) Absolute meter readings. All measured data will be entered on
the data form as absolute (i.e., dbm absolute). All graphical data will
be scaled in dbm or other appropriate corrected relative levels.

(4) Test points. The test point used for each test will be annotated’
on the test data form or cover sheet.

2-7. FINAL TEST REPORT. The final test report will be assembled in two
or more volumes depending on the scope of the evaluation. Volume I (parts
one and two) will be organized in the format outlined below; paragraph
numbers in parenthesis are keyed to the sample test report (app B).

Volume II and succeeding volumes will include copies of all test data
collected during the evaluation.

a. (1.0) GENERAL. This paragraph will contain the name and geograph-~
ical location of the station, the unit designation and mailing addresses
of the operating agency, the period of evaluation, test team composition,
and key personnel contacted.

b. (2.0) SUMMARY OF TEST RESULTS. A narrative summary of the test
results, by test number as contained in chapter 3, will include informa-
tion on the tests conducted and the results of each test. Deviations
from expected results should be discussed. Separate subparagraph headings
will be used for each performance characteristic discussed.

c. (3.0) OMITTED OR INCOMPLETE TESTS. Tests that are performed or
are performed in such a manner to invalidate the test data will be listed
in this paragraph and a brief explanation will be given for incomplete
or invalid test results.

d. (4.0) CONCLUSIONS. Conclusions will be based on overall perfor-
mance of the system and will list all discrepancies that were encountered
and uncorrected while onsite. Corrective actions accomplished to bring
the facility up to performance standards will also be included.

e. (5.0) TECHNICAL RECOMMENDATIONS. Generally, the recommendations
contained in this paragraph will follow the conclusions reached as a
result of the evaluation. Each recommendation must provide a logical
solution to each deficiency. Each solution will require considerable
thought and research and must consider the apportionment of personnel,
funding, materiel, and time.

f. (6.0) DATA TABULATIONS. Tabulations of data for the radio
systems technical evaluation data base will be included in the report.
(USACC Form 394-R (Test), figure 2-2.)

2=5
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TEST COVER PAGE

O PRELIMINARY | DATE
O FINAL

DATA SHEET

FACILITY TESTED

[ DISTANT FACILITY

THROUGH FACILITIES:

TEST PERFORMED:

(] As SPECIFIED IN TEST PROCEDURES

] WITH MINOR MODIFICATIONS

[[] WITH MAJOR MODIFICATIONS (Explain below)

COMMENTS

STANDARDS/SPECIFICATIONS

TEAM LEADER CERTIFICATION

NAME (Typed) GRADE SIGNATURE
USACC FORM 351-R (TEST)
1 0CT 76
Figure 2-1. Test cover page, data sheet.

2-6
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STATION AND FACILITY DATA
RADIO SYSTEMS
(CCR 702-1-3)
DATA SHEET

Page Number
1

Number of Pages
7

FROM

STATIOR
TO

1. Type Terminal . . . . « « ¢« ¢« o« &
2. VF Channel Data:
a. Design Capacity . . . « « . .
b. Number of Channels Installed.
c. Number of Channels in Use . .
d. Number of VF Channels . . . .
e. Number of Data Channels . .
f. Number of Thru Groups . . . .
g. Number of Thru Supergroups. .
3. Multiplex Equipment Type. . . .
4. Radio Equipment Type. . . . .
5. Antenna Type:
a. Antenna Size (ft):
(1)  PBarabolic. . & = 5 o wis . e
(2) Near Field Passive .
(3) Far Field Passive.
(4) Other (i.e., Yagi, Vertical)
b. Antenna Gain (db):
Cl) Parabolic. « & ¢ v & & « o
(2) Parabolic and Passive.

(3) Far Field Passive. .

USACC Form 394-R (Test)
1 April 1977

Figure 2-2. Station and facility data radio systems, data sheet.
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DATA SHEET

Page %?mber Number7of Pages

STATION
FROM TO

€4) Other, . « + « =

c. Transmission Line:

(2) Length (meters).

(3) Loss (db). . . .
6. VSWR: Measured:

a. Transmission Line

b. Transmission Line
7. Transmitter Frequency

a. Transmitter A . .

b. Transmitter B . .

8. Transmitter Frequency

b. Measured:
(1) Transmitter A. .

(2) Transmitter B. .

b. Measured:

(1) Transmitter A. .

(5) Measured Field Strength (mV)

(1) Type (RG/WR, etc).

A

B

Assignment (MHz):

Accuracy (%):

a. Manufacturer's Specifications

9, Transmitter Power (watts):

&, Manufacturer's Specifications

e o s s e

e o o o o

L )

Figure 2-2. Station and facility data radio systems,
data sheet. (continued)
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| . T
: Page ?umber Number of Pages
7
STATION
FROM TO
DATA SHEET
(2) Transmitter B. . « o » &
[
| (3) VSWR (Ratio) . « . « « &+ .+ .

10. Transmitter Deviation (kHz rms)
a. Manufacturer's Specifications
b. Measured/Adjusted to:
(1) Transmitter A. . . . . . . .
(2) Transmitter B. . o '« e s o

(3) Percent Modulation, Normal
Input Drive Level. . . . . .

(4) Distortion (%) at Normal i
Input Drive Level. . . . . .

11. Transmitter Spurious Emissions (dbm/GHz):
a. Manufacturer's Specifications
b. Measured:
(1) Transmitter A. . . . . . . .
(2) Transmitter B. . . « . . .
12. Transmitter Carrier Suppression:
a. Manufacturer's Specifications
b. Measured (dbm). . . . . . . .

13. RF Pre-Amplifier Gain and Noise
Figure (db/db):

a. Manufacturer's Specifications

Figure 2-2., Station and facility data radio systems,
data sheet. (continued)
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DATA SHEET

7

Page Number | Number of Pages

STATION
FROM TO

14.

15.

16.

17.

b. Measured:

(1) Receiver A . . . . . . . .
(2) Receiver B . . . . « . . . .
Total Receiver Noise Figure (db):
a. Manufacturer's Specifications
b. Measured:

(1) ReceiverA . . . . . . .

(2) Receiver B . . « « ¢ « « o &
Receiver LO Frequency Accuracy (%):
a. Manufacturer's Specifications
b. Measured:

€1) Recelver A . « o + + & o .»
(2) Receiver B . . o« s « « s »
(3) Audio Output (dbm) . . . .
Receiver Frequency Response:

a. Manufacturer's Specifications
b. Measured (kHz). . . . . . . .
Receiver Spurious Response:

a. Manufacturer's Specifications

b. Measured (dbm). . « . « « .« &

Figure 2-2. Station and facility data radio systems,
data sheet. (continued)
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Page Number | Number of Pages
5

/i
STATION
FROM TO
DATA SHEET
18. Receiver FM Threshold (dbm):
a. Manufacturer's Specifications

b. Measured:

(1) Recedver A . ¢ o v o o o & s

(2) Receiver B . . ¢« « ¢« « « .
19. Threshold Extension Improvement (db):

a. Manufacturer's Specifications

b. Measured:
(1) Receiver A . . ¢« ¢« « « ¢ « &

(2) Receiver B . . o o o o

20. Receiver IF Bandwidth (MHz):
a. Manufacturer's Specifications
b. Measured:
(1) Receiver A . . « « o ¢ « o &
(2) Receiver B . . « « i « o .
(3) Receiver Sensitivity (mV). .
(4) Audio Squelch Limits . .

21. 1IF Frequency at Zero Discriminator
Output (MHz):

a. Manufacturer's Specifications

Figure 2-2. Station and facility data radio systems,
data sheet. (continued)
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22,

23.

24,

Page gumber Number of Pages
7
STATION
FROM TO
DATA SHEET
b. Measured:
(1) Receiver A.. . ... « + &

Recelver B o « s o o & & o @

(2)

Receiver Discriminator Characteristics
(% of Non-Linearity):

a. Manufacturer's Specifications
b. Measured:

(1) Receiver A .
(2) Receiver B . . . . . . .

Radio Equipment NPR/BNR (db) for RF
or IF Loop at _dbm0 Loading:

a. Manufacturer's Specifications

RX No ): i

—

b. Measured (TX Ne

) Do ORHE . s s |
) Md_ (HEYe v v v o s

(3) High__ (KHz). « « % « . . .

(4) RSL During Test (dbm).

Intermodulation Products (dbm):
a. Manufacturer's Specifications
b.* Measured Transmitter A. . .

c. Measured Transmitter B. . .

Station and facility data radio systems,
data sheet., (continued)

Figure 2-2.
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DATA SHEET

Page yumber

Number of Pages

FROM

STATION

a. Standard.

b. Measured.

25. Station Ground (ohm):

Figure 2-2.

Station and facility data radio systems,
data sheet. (continued)
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CHAPTER 3
TEST PROCEDURES FOR RADIO SYSTEMS TECHNICAL EVALUATION

3-1. DISCUSSION. The tests in this pamphlet are designed to determine
the transmission characteristics and functional capabilities of the radio
equipment and system and to identify problem areas that can affect commu-
nications quality.

3-2. PERFORMANCE LEVELS. Prior to performing some tests, predicted
performance levels should be calculated and recorded on the test cover
sheet to which the calculations apply.

3-3. TEST SEQUENCE.

a. A logical sequence of testing will be accomplished on each system
to be evaluated. A listing of the minimum tests to be performed is
shown in figure 3-1. This list is not all inclusive and test teams may
need to develop additional tests based on the equipment and systems being
evaluated.

b. As the individual test sequences are completed, all deviations
from the expected results and specifications should be annotated on the
test data forms. When possible, the specific cause of the irregularity
should be identified, along with the recommended corrective action. If
the necessary corrective action is too complex or time consuming to
accomplish while onsite, the problem must be fully documented so that
follow-on corrective action can be accomplished.

c. Because of the general nature of these procedures, variations
of the test procedures or test equipment setup may be necessary depending
on the radio equipment under test or the type of test equipment avail-
able. Personnel using these procedures must be technically qualified
and proficient to adapt these procedures to various radio equipment
encountered during an evaluation. Technically skilled personnel are
necessary so the test teams can determine the operational performance
capability of the equipment and systems and arrive at sound recommendations
supported by technical documentation. The block diagrams used in these
procedures are intended to depict narrowband HF radios in general and
are not intended to represent any specific type or make of radio equipment.

TRy
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| TEST NUMBER TEST TITLE CHAPTER
1 Transmitter RF Output Power
versus Frequency 4
2 Transmitter Two-Tone Inter-
modulation Distortion 5
3 Transmitter Modulation
Characteristics 6
4 Transmitter Frequency Modulation 7
5 Transmitter Carrier Suppression 8
6 Transmitter Carrier Frequency
Accuracy 9
7 Transmitter Spurious Emissions 10 i
8 Transmitter Output Power and Voltage
Standing Wave Ratio (VSWR) 11
9 Antenna VSWR and Transmission
Line Loss 12
10 Radio FM Receiver Frequency Response 1S
E o Receiver FM Quieting, AGC, and Audio
% Output Characteristics 14
1
r 12 Receiver Selectivity/IF Bandpass 1S
% 13 Receiver Spurious Response 16
3
; 14 Receiver Sensitivity, AGC, Audio
} and Squelch (AM Radio) 17
15 Radio Service Area RF Field
Strength 18
: 16 Station Ground Measurement 19

Figure 3-1. Radio technical evaluation procedures (RTEP) tests.
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CHAPTER 4

RTEP TEST 1, TRANSMITTER RF OUTPUT POWER VERSUS FREQUENCY
(TUNABLE TRANSMITTERS ONLY)

4-1. PURPOSE. The purpose of this test is to determine the RF power
output of an HF transmitter over its frequency range. This test applies
only to tunable transmitters. For independent sideband (ISB) equipment,
this test should be accomplished for all operational sidebands.
4-2. TEST EQUIPMENT.

a. Audio signal generator.

b. AC voltmeter.

c. Wattmeter (dummy load).

d. DC voltmeter.

e. Frequency counter.

f. Coaxial attenuators.
4-3, TEST PROCEDURES.

a. Establish the test setup shown in figure 4-1.

b. Insure that the output of the power amplifier is connected to
the dummy load to avoid interfering with other stations.

c. Tune the transmitter to the lowest operational frequency and
set for upper sideband operation.

d. Adjust the output of the signal generator for 1 kHz at the
nominal drive level. The nominal drive level may be determined from
TMs, station level diagrams or appropriate manuals.

e. Key the transmitter and measure the automatic load control (ALC)
voltage and the power output. Record these parameters on USACC Form
395-R (Test), figure 4-2,

f. Unkey the transmitter.

g. Repeat steps 4-3c through 4-3f for:

(1) All operational frequencies.
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(2) Enough additional frequencies between 3 and 30 MHz to adequately
show the RF power output capabilities of the transmitter. At least three
frequencies should be tested within the range of 3-6, 6-12, 12-18, 18-24,
and 24-30 MHz.

h. Return the equipment to its normal configuration and complete
the data sheet, USACC Form 395-R (Test), figure 4-2.

i. Plot the data on graph paper, USACC Form 396-R (Test), figure
4-3.
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PAGE NUMBER NUMBER OF PAGES
TRANSMITTER POWER VS FREQUENCY

(CCR 702-1-3)

DATE (DAY, MONTH, YEAR)
DATA SHEET
LOCATION |EQUIPMENT IDENTIFICATION TEST ENGR SIGNATURE

INPUT TONE LEVEL DBM

FREQUENCY POWER OUTPUT ALC MEASURED
(MHZ) (w) VOLTAGE FREQUENCY

S

2

10.

11.

12.

13.

14.

15.

COMMENTS:

USACC Form 395-R (Test)
1 April 1977

Figure 4-2. Transmitter power versus frequency, data sheet.
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PAGE NUMBER [NUMBER OF PAGES

GENERAL PURPOSE GRAPH PAPER
(CCR 702-1-3)

DATE (DAY, MONTH, YEAR)

DATA SHEET
LINK NO. STATION UNDER TEST DISTANT STATION TEST ENGR SIGNATURE
TITLE OF PERFORMANCE PLOTTED TEST NO.

USACC Form 396-R (Test)
1 April 1977

Figure 4-3. General purpose graph paper, data sheet.
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CHAPTER 5

RTEP TEST 2, TRANSMITTER TWO-TONE INTERMODULATION DISTORTION
5-1. GENERAL. This test applies to all technical evaluations of single
sideband HF radio systems performed under the technical evaluation pro-
gram. The test is divided into two parts; first, the intermodulation
distortion (IMD) is measured with the transmitter terminated into its
characteristic impedance; second, the IMD is measured with the transmitter
connected to its normal antenna while in service.

5-2. TEST EQUIPMENT.

a. DC voltmeter.

b. AC voltmeter.

c. Audio generator

d. Coaxial attenuators.

e. Wattmeter.

f. Spectrum analyzer.

g. Dummy load.

h. Camera, oscilloscope.

5-3. INTERMODULATION DISTORTION WITH TRANSMITTER TERMINATED.

a. Establish the test setup as shown in figure 5-1. Insure that
the transmitter RF output power does not exceed the design capability of
the dummy load.

b. Determine the nominal audio input level to the transmitter
exciter from station level diagrams, technical manuals, or manufacturer's
specifications.

c. Connect the signal generator to the exciter input and adjust the
composite output level of the generator to a level at least 15 db below
the nominal exciter input level. Set the generator to produce a 1 kHz

and 1.4 kHz tone, with both tones of equal amplitude.

d. Verify the tuning of the exciter and transmitter and tune for
full rated RF output power.
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>. Record the following information on test data form, USACC
Fo. »© 04-R (Test), figure 5-2.

(1) Audio input level (dbmO).
(2) ALC voltage (vdc).
(3) Power output (watts).

(4) Third order intermodulation distortion (IMD) level as observed
on the spectrum analyzer. Observe the RF spectrum for any spurious
emissions and provide appropriate comments on test data.

(5) Increase the audio input level in 5 db steps to a level of
+1C dbm0 and record the data specified in paragraph 5-3e above. Perform
a measurement at the manufacturer's design input level so that a com- |
parison can be made between design parameters, operating levels, and
the resultant intermodulation products when the transmitter is over-
driven. To preclude damage-%o .the equipment, exercise care when applying
an input tone to the transmitter/exciter which exceeds the manufacturer's
design specification.

(6) Return the equipment to its normal operating configuration and
complete the test data sheet, USACC Form 404-R (Test).

5-4. INTERMODULATION DISTORTION WITH EQUIPMENT IN NORMAL OPERATING
CONFIGURATION. This part of the test is accomplished with the transmitter/
exciter in its normal in-service configuration. This test is used to
determine the presence of intermodulation products which may result from
the mixing of other transmitters operating at the same time in the general
proximity of the equipment being evaluated. Third order harmonic products
are described as 2 P-Q or 2 Q-P where Q and P are any two frequencies that
may be involved.

a. Establish the test setup as shown in figure 5-1.

b. Tune the spectrum analyzer to a selected frequency that has been
determined to be a possible source of intermodulation interference.

c. With the product frequency displayed on the spectrum analyzer
cathode ray tube (CRT), measure the amplitude of the signal (the level
of the harmonic) as read directly from the spectrum analyzer's graticule.

d. Photograph each intermodulation product that is of a sufficient
level to cause interference.

e. Summarize the test results on the test data cover sheet, USACC
Form 351-R (Test), figure 2-1, and mount photographs on USACC Form 397-R
(Test), figure 5-3. On all photographs and data forms, be sure to iden-
tify the frequency used and levels observed.

b
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SCR 7028

TRANSMITTER MFASIIREMENTS
DATA SHEET CCR 702-1-3) PAGE —— OF — PAGES

FACILITY EQUIPMENT IDENTIFICATION DATE TECH INIT
(day, month, year)

TRANSMITTER PERFORMANCE (SIDEBAND EQUIPMENT ONLY)
1. TRANSMITTER DRIVE LEVEL AND INTERMODULATION

SINGLE TONE DRIVE TWO TONE IMD
AUDIO INPUT

db ALC POWER OUT ALC POWER OUT IMD
(dbmO) (vbe) (W) (VDC) W) (db)

-15

-10

+5

+10

2. TRANSMITTER CARRIER SUPPRESSION
CARRIER SUPPRESSION WAS MEASURED TO BE (AT LEAST) db

TRANSMITTER TRANSMITTER
3. TRANSMITTER KEYING/VOX OPERATION EICIASMIT A TRANSASTRE 5
(J AccepTaBLE [J UNACCEPTABLE ~ REASON:
4. COMMENTS:

USACC Form 404-R (Test)
1 April 1977

Figure 5-2. Transmitter measurements, data sheet.
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CHAPTER 6
RTEP TEST 3, TRANSMITTER MODULATION CHARACTERISTICS

6-1. GENERAL. The purpose of this test is to measure and evaluate the
modulation characteristics (frequency response, distortion, and limiting)
of high frequency amplitude modulated radio systems. The distortion and
limiting tests may be accomplished simultaneously to minimize system
outage time. The percentage of modulation can be interpreted in terms
of detected level to reduce the test time, since the detected level is
proportional to the percentage of modulation being applied. The clearness
of intelligibility of any modulated carrier depends on three factors which
are directly related to nonlinearities in the transmitter. Briefly, these

three factors are defined as:

a. Frequency Response. Measure of RF power versus the percentage
of modulation being applied.

b. Limiting. Restricting or controlling the amplitude of the audio
signal to a transmitter so that interfering noise can be kept to a
minimum,

c. Distortion. Undesirable change in the waveform of the signal.
Distortion can result from overdriving the transmitter circuitry. Some
forms of distortion are phase, intermodulation, and harmonic.

6-2. TEST EQUIPMENT.

a. RF detectors.

b. RF wattmeter (dummy load).

c. Camera.

d. Audio frequency generator (part of TMS).

e. RMS voltmeter (part of TMS).

f. Isolation transformer.

g. Coaxial attenuators.

h. Distortion analyzer.

i. Spectrum analyzer.

j. Oscilloscope.

k. Modulation meter.
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6-3. TEST PROCEDURES.

a. Percentage Modulation Versus Peak-to-Peak/RMS Voltage.

(1) Establish the test setup as shown in figure 6-1.

(2) Apply 30, 50, 70, and 90 percent modulation to the transmitter
while measuring the results with the oscilloscope or a true route mean
square (EKMS) voltmeter. The percentage of modulation being applied may
be determined from the oscilloscope using the formula illustrated in
figure 6-2. The peak~to-peak valve obtained from the oscilloscope may
prove more useful and easier to use than the rmg valve, especially when
changing the modulating frequency.

(3) Plot the test data on USACC Form 396-R (Test), figure 4-3;
this represents the percentage of modulation versus the peak-to-peak
voltage obtained from the detected waveform. This data will make the
limiting and frequency response tests easier to analyze.

b. Modulation or Limiting Test.
(1) Establish the test setup as shown in figure 6-3.

(2) Adjust the signal generator output to initially establish a
transmitter modulation reference of 10 percent. Increase the audio input
to the transmitter in steps, recording the audio input level, and percent
of modulation until further input to the transmitter fails to provide an
increase in the percentage of modulation. This established the limiting
point of the transmitter. If there is an external limiting control avail-
able, measurement of the various limiting levels should be accomplished.
Refer to the applicable technical manual or manufacturer's specifications
to insure that the limiting controls are properly adjusted.

(3) Complete the test data elements shown on USACC Form 398-R (Test),
figure 6-4.

c. Transmitter Frequency Response.
(1) Establish the test setup shown in figure 6-3.

(2) Adjust the audio generator output for 1 kHz at -15 dbmO. Apply
this signal to the transmitter input, note and record the percentage of
modulation as observed on the oscilloscope. Increase the audio input
frequency until the percent modulation begins to decrease. Record the
frequency at which this occurs on USACC Form 398-R (Test). Continue
increasing the audio input frequency until the percent modulation drops
to half that obtained at the 1 kHz reference frequency. This represents
below 1 kHz until the percent modulation just begins to drop. Record
this frequency on USACC Form 398-R (Test). Continue decreasing the input

6-2
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frequency until the modulation percentage drops to half that obtained at
the 1 kHz reference frequency. Record this data on USACC Form 398-R (Test).

(3) Repeat the above steps for -6 dbm0 and 0O dbm0 input or any
selected level, noting the input frequency, audio input level, and per-
cent modulation observed at the various input levels and frequency.

(4) The sidetone level and distortion may also be measured and
recorded during the preceeding steps by using an RMS voltmeter and
distortion analyzer.

(5) Complete all data elements on USACC Form 398-R (Test) and
summarize the test results on USACC Form 351-R (Test).

6=3
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ol0
OSCIL LATOR

*May be BITE.

DUMMY

TRANSMITTER COUPLER ‘ LOAD

RMS
VOLTMETER

HORIZONTAL INPUT

MODULATION

MONITOR

VERTICAL INPUT

OSCILLOSCOPE

Figure 6-1.

Modulation characteristics, test setup.

>

O vDC

“ M=

Ly - By
;u\x MIN_(100)
EpMax + EmaAx

Figure 6-2. Detected waveform.
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TRANSFORMER
RF
ATTMETER
AUDIO TRANSMITTER DIRECTIONAL W(DUMMY
GENERATOR| | | COUP LEF, LOAD)
€ 0R> ]
RF
DETECTOR L'W
RMS
VOLTMETER ATTENUATOR
RMS
VOLTMETER [
E OSCILLOSCOPE |-
:
3 FRCEC()IJJ::_\IECRY SPECTRUM
ANALYZER
DISTORTION
ANALYZER [~
*May be built-in test equipment. If not available, loosely couple
TMDE for low RF output.
**Not required if generator output matches the transmitter input }
impedance. i

Figure 6-3. Limiting, distortion, and frequency response, test setup.
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PAGE NUMBER NUMBER OF PAGES
TRANSMITTER MODULATION MEASUREMENTS
(CCR 702-1-3)
DATE (DAY, MONTH, YEAR)
DATA SHEET
LOCATION EQUIPMENT IDENTIFICATION TEST ENGR SIGNATURE
DISTORTION PEAK-TO-PEAK
1. MODULATION CHARACTERISTICS - DISTORTION AT 700 HZ (%) (VOLTS)
AT 30 PERCENT MODULATION:
AT 50 PERCENT MODULATION:
AT 70 PERCENT MODULATION:
AT 90 PERCENT MODULATION:
2. MODULATION CHARACTERISTICS - AVOID LIMITING
LIMITING BEGINS AT AN AUDIO LEVEL OF DBM AND % MODULATION

-13. MODULATION CHARACTERISTICS - FREQUENCY RESPONSE

AUDIO INPUT LEVEL

TRANSMISSION
FREQUENCY E-MAX |E-MIN | -15 DBMO -10 DBMO 0 DBMO

PERCENT MODULATION AT 1 KHZ % % %
UPPER FREQUENCY AT 1 DB DOWN POINT HZ HZ HZ

PERCENT MODULATION % % %
LOWER FREQUENCY 1 DB DOWN POINT HZ HZ HZ

3

PERCENT MODULATION % % %

UPPER FREQUENCY 3 DB DOWN (HALF
POWER) HZ HZ HZ

PERCENT MODULATION

LOWER FREQUENCY 3 DB DOWN (HALF
POWER)
PERCENT MODULATION

I 4. COMMENTS:

| USACC Form 398-R (Test)
; 1 April 1977
Figure 6-4. Transmitter modulation measurements, data sheet.
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CHAPTER 7
RTEP TEST 4, TRANSMITTER FREQUENCY MODULATION
7-1. PURPOSE.

a. The purpose of this test is to check the modulation level and
frequency response of a single channel FM transmitter. These parameters
are a form of modulation in which instantaneous frequency of a sine wave
carrier is caused to depart from the carrier frequency by an amount pro-
portional to the instantaneous value of the modulating signal. The
modulation level must be maintained within specified limits tu preclude
transmission at unauthorized frequencies and to insure that the trans-

mitted signal is intelligible.

b. Modulation of an FM transmitter is normally expressed in terms
of frequency deviation (kHz) for 100 percent modulation.

c. Multichannel FM systems are to be evaluated in accordance with
the procedures contained in CCP 702-1.

7-2. TEST EQUIPMENT.

a. Audio signal generator.

b. AC voltmeter.

c. FM deviation meter.

d. Attenuators, coaxial connectors, as required.

e. RF spectrum analyzer.

f. Frequency counter.

7-3. TEST PROCEDURES.

a. Establish the test setup as shown in figure 7-1. The transmitter
output is connected through an attenuator to the input of the modulation
deviation meter using a coaxial cable. A dummy load is connected to
the transmitter under test to minimize interference with other communica-

tions service.

b. Connect the audio signal generator to the transmitter input and
adjust the generator to a frequency of 1,000 Hz.

c. Set the output level of the test oscillator to the optimum

input value as specified by the technical manual or manufacturer's
specifications. This optimum level should be that level required to
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produce 100 percent modulation. This level, along with the 1,000 Hz
input frequency, becomes the reference point for completing USACC
Form 399-R (Test), figure 7-2. Vary the audio input from +5 to -5 db
from the referenced input level while observing the percentage of
modulation as indicated on the deviation meter.

d. Measure the peak-to-peak frequency deviation as read on the
deviation meter. Record this information on USACC Form 399-R (Test).

e. Observe the modulated RF output with the spectrum analyzer
while performing the above tests. Photograph any anomolies, mount the
photographs on USACC Form 397-R (Test), and summarize the data on test
cover form USACC Form 351-R (Test).

f. If the FM transmitter is used on more than one frequency, repeat
the above steps for each assigned frequency.

g. Plot a curve of the test results on USACC Form 399-R (Test).
h. Return the transmitter to its normal operating configuration

and summarize all test data results on test cover page, USACC Form 351-R
(Test) .
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Figure- 7-1. Transmitter frequency modulation, test setup.
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FREQUENCY RESPONSE
(CCR-702-1-3)
PAGE NO. NO. OF PAGES
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CHAPTER 8
RTEP TEST 5, TRANSMITTER CARRIER SUPPRESSION
8-1. PURPOSE.

a. The purpose of this test is to measure the carrier suppression
capabilities of single sideband and independent sideband (ISB) trans-
mitting equipment.

b. Independent-twin sideband transmitters normally have a built-in
variable control that can be used to insert or remove the carrier. This
control may be variable from O percent to a maximum of 100 percent carrier
level. During operation of ISB equipment, common practice has been to
use approximately 20 percent carrier in order to provide a tracking sig-
nal for the sideband converter. In older equipment, this was necessary
because of instabilities in the transmit and receive oscillator circuits.
With modern equipment, the oscillators are synthesized and provide reliable
service without carrier insertion.

c. Single channel sideband equipment operates predominately with
maximum suppression of the carrier. This provides more effective talk
power in the upper or lower sideband selected as the mode of operation.
8-2. TEST EQUIPMENT.

a. Spectrum analyzer.

b. Variable attenuators.

c. Directional coupler (may be part of built-in test equipment).

d. Dummy load.

e. DC voltmeter.

f. Frequency counter.

8-3. TEST PROCEDURES.
a. Establish the test configuration shown in figure 8-1.

<

b. Insert maximum carrier level on those transmitters where the
carrier level can be controlled.

¢. With maximum carrier inserted, establish this as the reference
level on the spectrum analyzer.

d. Adjust the variable attenuator until a convenient reference has
been established.
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e. Once the reference level has been obtained, adjust the equip-
ment carrier level control for minimum carrier insertion. Record the
maximum and minimum carrier insertion levels on the test cover page,

USACC Form 351-R (Test).

8-2




]
MULTIPLEXER !
FOR ISB
(AUDIO LEVEL)
(]

TRANSMITTER

RF ouTPyUT | DUMMY

CcCP 702-8

r

AC
VOLTMETER

*Loosely couple to provide
normal input level to the

receiver.

Figure 8-1,

CARRIER LEVEL

441T7

RF SAMPLE
Be VARIABLE
VOLTMETER ATTENUATOR

*f LOAD

—

HF RECEIVER

DEMULTIPLEXER

F

ANALYZER

AUDIO
LEVEL SET

FREQUENCY
COUNTER

8-3

Transmitter carrier suppression, test setup.
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CHAPTER 9
RTEP TEST 6, TRANSMITTER CARRIER FREQUENCY ACCURACY
9-1. PURPOSE.

a. The purpose of this test is to determine the frequency accuracy
of an AM, SSB, or FM transmitter at its operating frequencies. Frequency
accuracy is expressed as a percentage of the assigned frequency and must
be maintained to prevent interference to adjacent emitters and to achieve
frequency compatibility with the associated receiving equipment.

b. The test may be repeated over an extended period of time with
readings taken at selected intervals to provide an indication of the
stability of the local frequency generating oscillator. These readings
can be performed manually, however, the preferred method is to use a
calculator controlled frequency counter which provides a more accurate
indication of the transmitter stability.

9-2. TEST PROCEDURES. This procedure has two parts. Part one is the
preferred method of measuring the frequency accuracy and part two is an
alternate method that may be required on some equipment.

a. Frequency Accuracy Measurement (Preferred Method).

(1) Connect the equipment as shown in figure 9-1. Consult the
technical manual or manufacturer's literature to obtain the test point
designation and level of RF appearing at the test point. Record this
information on USACC Form 400-R (Test), figure 9-2.

NOTE: Insure that the RF level at the selected test point

does not exceed the input to the frequency counter.
Most RF frequency counters have a 50 ohm input imped-
ance, therefore, insure that the TLP is compatible

with the frequency counter characteristics.

(2) Allow approximately 30 minutes for the test equipment to
warm up.

(3) Where applicable, adjust the transmitter equipment as follows:
(a) Switch the TX/RX switch to TX.

(b) Insert maximum carrier for SSB equipment.

(c) Remove all audio input levelis.

(4) With the RF frequency counter, measure and record the trans-
mitter output frequency on USACC Form 400-R (Test), figure 9-2.

=1




CCP 702-8

(5) Determine the transmitter carrier - frequency accuracy from
the following equation:

Fc - Fm

S = X 100

Fe

Where: S = transmitter carrier frequency accuracy expressed in percentage.

Fc = assigned carrier frequency of the transmitter.
Fm = measured value of carrier frequency of the transmitter.
Example:
Let Fc = 300 MHz
Fm = 300.005 MHz

g = 300 - 300.005 x jg0 = 9.005 x 100 = 0.002%
300 300

(6) A minimum of 5-minutes sampling should be taken at 15-second
intervals to provide an accurate percentage of frequency accuracy.

(7) Repeat the above tests for all authorized operating frequencies.
b. Frequency Accuracy (Alternate Method).
(1) On some systems it may be necessary to measure the local
oscillator frequency accuracy and translate this information into the
final output frequency.
(2) Connect the test equipment as shown in figure 9-1.
(3) Repeat the steps in paragraph 9-2a(2) through 9-2a(7)(d) above.
c. Record Test Data. Record all test data on USACC Form 400-R (Test)

and summarize the test results on the test cover page, USACC Form 351-R
(Test).
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PAGE NUMBER NUMBER OF PAGES
TRANSMITTER FREQUENCY ACCURACY
(CCR 702-1-3) DATE (DAY, MONTH, YEAR)

: DATA SHEET

LOCATION TEST TIME PERIOD TEST ENGR SIGNATURE
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Z pa
EQUIPMENT IDENTIFICATION:
MODEL NO SERIAL NO MFG aTty
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i
|
i.

COMMENTS:

USACC Form 400-R (Test)
1 April 1977
Figure 9-2. Transmitter frequency accuracy, data sheet.
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CHAPTER 10
RTEP TEST 7, TRANSMITTER SPURIOUS EMISSIONS
10-1. PURPOSE.

a. The purpose of this test is to measure and evaluate spurious
emissions that may be generated within the transmitter equipment due to
nonlinearities, maladjustments, or through some form of heterodyning.
Spurious emissions are undesirable since they can cause interference or
distortion at the distant receiver and degrade the communications quality.
Additionally, these undesired emissions can cause interference to other
communications transmission services.

b. This test is divided into three parts:

(1) Single tone modulated.

(2) Input signal terminated.

(3) Transmitter white noise loaded.

c. The single tone modulated signal tests observe the RF spectrum
output with test tone applied to the transmitter input. In the terminated
mode, the transmitter input is terminated into its characteristic imped-
ance while observing the RF spectrum for spurious emissions. The white
noise loading tests consist of loading the transmitter input with white
noise equal to the nominal input level of the transmitter and observing
for spurious emissions. On twin sideband systems where multiplexers
and demultiplexers are used to derive four independent VF channels, one
white noise can be applied through the multiplexer to simultaneously
load all four channels. Regardless of the method used, the spectrum

analyzer will be used for all test sequences to measure the level of
spurious emissions.

10~2. TEST EQUIPMENT.
a. RF spectrum analyzer with camera.
b. RF attenuators (variable).
c. White noise source (random noise generator).
d. Audio amplifier input termination.

e. Audio signal generator.
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10-3. TEST PROCEDURES.
a. Single Tone Modulated Test.

(1) Establish the test setup as shown in figure 10-1. Allow
approximately 50 minutes for the the equipment to warm up.

(2) This test can be performed while the system is in traffic and
in its normal operating configuration. If performed in service insure
that the audio input levels are adjusted to the level specified by the
equipments' technical literature. An alternate method is to remove the
system from an in-traffic condition and apply an audio signal to the
transmitter input. Either procedure will produce the same results,
however, the out-of-service condition may facilitate the analysis and
detection of spurious emissions.

(3) Adjust the output of the signal generator for 700 Hz at the
nominal 0 dbm0 reference level. This level may be obtained from the
technical manuals or manufacturer's literature.

NOTE: Whenever possible, the attenuator should be connected
to a low power sampling point. For example, the
directional coupler in the external pickup arrangement
should be used. The arrangement should be such that
the signal power applied to the spectrum analyzer is
sufficient to produce a convenient display with a
dynamic range of at least 50 db without damaging the
spectrum analyzer with excessive RF input.

(4) Adjust the spectrum analyzer to provide a logarithmic response
and adjust the frequency dispersion to display a narrow bandwidth centered
on the transmit frequency.

(5) Readjust the spectrum analyzer to display the frequencies over
an increasing bandwidth. Photograph any irregular results observed on
the spectrum analyzer.

NOTE: Pay particular attention to the harmonic frequencies
of the intermediate frequency amplifier.

b. Baseband Terminated Method.

(1) Connect the equipment as shown in figure 10-1, with the input
to the modulation amplifier terminated in its characteristics impedance.

(2) Complete the steps delineated in paragraphs 10-3a(l) through
10-3a(4). Pay particular attention to the note following paragraph
10-3a(3).
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c. White Noise Loaded Method.

(1) Disconnect the normal transmitter input and connect the white
noise generator as shown in figure 10-1. Disconnect the antenna and
terminate the transmitter into a dummy load. Adjust the white noise
generator output to the referenced level or 0 dbmO.

(2) Set the spectrum analyzer to a logarithmic response position
and adjust the frequency dispersion so the 3 db RF carrier bandwidth is
of sufficient width on the display to provide for photographing the RF
bandwidth in kHz segments. Photographically, record the spectrum and
mount the photographs on USACC Form 397-R (Test).

(3) Observe the spectrum frequencies over a range greater than %5
times the bandwidth of the transmission system.

(4) Follow the steps delineated in paragraph 10-3a(l) and 10-3a(4)
above.

(5) If four channel multiplexers are variable, connect the white
noise loading to each of the individual channels while observing the
spectrum with the analyzer. Photograph any unusual conditions and mount
the photographs on USACC Form 397-R (Test).

d. Normalize the equipment and summarize the test data on USACC
Form 351-R (Test).
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