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SAFETY STEPS TO FOLLOW IF SOMEONE IS THE VICTIM
OF ELECTRICAL SHOCK:

DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL.

IF POSSIBLE, TURN OFF THE ELECTRICAL POWER.

IF YOU CANNOT TURN OFF THE ELECTRICAL POWER,
PULL, PUSH, OR LIFT THE PERSON TO SAFETY USING
A DRY WOODEN POLE OR A DRY ROPE OR SOME
OTHER INSULATING MATERIAL.

SEND FOR HELP AS SOON AS POSSIBLE.

AFTER THE INJURED PERSON IS FREE OF CONTACT
WITH THE SOURCE OF ELECTRICAL SHOCK, MOVE
THE PERSON A SHORT DISTANCE AWAY AND
IMMEDIATELY START ARTIFICIAL RESUSCITATION.

a Change 1
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WARNING

HIGH VOLTAGE

is used in the operation of this equipment.

DEATH ON CONTACT

may result if personnel fail to observe safety precautions.

Never work on electronic equipment unless there is another person nearby who is familiar with the operation
and hazards of the equipment and who is competent in administering first aid. When technicians are aided
by operators, they must warn them about dangerous areas.

Whenever possible, the power supply to the equipment must be shut off before beginning work on the
equipment. Take particular care to ground every capacitor likely to hold a dangerous potential. When
working inside the equipment, after the power has been turned off, always ground every part before touching
it.

Be careful not to contact high-voltage connections of 115-Volt ac input when installing or operating
this equipment.

Whenever the nature of the operation permits, keep one hand away from the equipment to reduce the
hazard of current flowing through vital organs of the body.

WARNING

Do not be misled by the terms "LOW VOLTAGE.”
Potentials as low as 50 Volts can cause death
under certain conditions.

For First Aid, refer to FM 4-25.11.

Change 1 b
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HOW TO USE THIS MANUAL

This manual tells you about the Transmission Test Set, AN/USM-608, and contains instructions on
how to operate it. You must familiarize yourself with the operating procedures before using the test
set to test transmission systems.

What does the test set do and how do you control it?

Use the equipment description and technical principles of operations section to learn the
characteristics, capabilities and features of the test set and how it works.

Use the operator’s controls and indicators section to learn what each switch, indicator and key
does.

What information does the test set provide and what does it need?

Use the first paragraph of the operation under usual conditions section to learn about the
information the test set gives you and what information you need to give to the test set.

Also use the first paragraph of the operation under usual conditions section to learn the
meaning of the symbols that the test set displays.

How do you do a specific test using the test set?

First, go to the procedure index in the second paragraph of the operation under usual condition
section and find the test or action you want to perform. This will tell you what sub-paragraph to
go to.

Then, go to the paragraph referenced in the procedure index.

You can also use the index in the back of this manual to find tests or other subjects of interest.

iii Change 1
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MAIN CHASSIS

310 PATCH
CORD

KEYBOARD

Figure 1-1. Transmission Test Set AN/USM-608
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Section I. GENERAL INFORMATION

1-1. SCOPE

This manual describes the Transmission Test Set, AN/USM-608 (test set), and gives instructions for
operation. The test sef (fig. 1-]) is a combined Transmission Impairment Measurement Set (TIMS) and
Return Loss (RL) tester designed to test telecommunications networks.

1-2. CONSOLIDATED ARMY PUBLICATIONS AND FORMS INDEX

Refer to the latest issue of DA Pam 25-30 to determine whether there are new editions, changes, or
additional publications pertaining to the equipment.

1-3. MAINTENANCE FORMS, RECORDS AND REPORTS

a. Reports of Maintenance and Unsatisfactory Equipment. Department of the Army forms and
procedures used for equipment maintenance will be those prescribed by DA Pam 750-8, as contained in The
Army Maintenance Management System (TAMMS) Users Manual.

b. Report of Packaging and Handling Deficiencies. Fill out and forward SF 364, Report of Discrepancy
(ROD), as prescribed in AR 735-11-2/DLAI 4140.55/SECNAVINST 4355.18A/AFJMAN 23-215.

c. Transportation Discrepancy Report (TDR) (SF 361). Fill out and forward Transportation Discrepancy
Report (TDR) (SF 361) as prescribed in DA Pam 25-30.

1-4. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

If your equipment needs improvement, let us know. Send us an EIR. You, the user, are the only one who
can tell us what you don't like about your equipment. Let us know why you don't like the design or
performance. Put it on an SF 368 (Product Quality Deficiency Report). Mail it to: Commander, US Army
Aviation and Missile Command, AMSAM-MMC-MA-NM, Redstone Arsenal, AL 35898-5000. We'll send you
areply.

1-5.  WARRANTY INFORMATION

LP COM warrants the goods manufactured by it to be free from defects in material and workmanship, under
normal and proper use and service within specified operating conditions for 1 year from the date of shipment,
provided however, that goods or parts which are replaced or repaired under this warranty are warranted only
for the remaining unexpired portion of the original warranty period applicable to the goods, or 90 days from the

11 Change 1
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date of replacement or repair, whichever is longer. Report all defects in material or workmanship to your supervisor, who
will take appropriate action through your organizational maintenance shop.

1-6 LIST OF ABBREVIATIONS

This list describes the abbreviations that are used in this manual.

Abbreviation Term

AN/USM Army-Navy/general utility-special-maintenance
CNT count

CRT cathode ray tube

CTRL control key

CPU central processing unit

dBrn decibels referenced to one picowatt

DEG degree

DIST distortion

DLY delay

DN down

DSP digital signal processor

EIR equipment improvement recommendation
ENV envelope

ERL echo return loss

FILT filter

GPIB general purpose interface bus

IEEE Institute of Electrical and Electronics Engineers
INCR increment

L/F level versus frequency

MSG message

N-G noise-to-ground

NSE noise

P/AR peak-to-average ratio

PAD phase/amplitude display

PRGM program filter

R ring

RCV receive

RL return loss

S/IN signal-to-noise

SF signal frequency

SNR signal-to-noise ratio

SRL singing return loss

SUPPR suppressor

T tip

TAMMS the Army maintenance management system
TC telecommunications

THYBD transhybrid

TIMS transmission impairment measurement set
TLP transmission or test level point

VOL volume

wWB wide band

wvV wave

XMIT transmit

XMT transmit

1-2



Section Il. EQUIPMENT DESCRIPTION

1-7 EQUIPMENT CHARACTERISTICS, CAPABILITIES AND FEATURES

a.

Characteristics.

Measures peak-to-average ratio (P/AR)
Measures level versus frequency

Measures envelope delay

Measures intermodulation distortion
Measures phase and amplitude jitter
Measures noise, both with and without tone
Measures phase, gain and dropout transients
Measures return loss

Capabilities and Features.

Both four-wire and two-wire operation
Monitor and dial/hold capability
IEEE-488 remote control capability

T™ 11-6625-3187-10

Sweep mode available for level versus frequency, envelop delay and return loss measurements.

Remembers last test set-up
Self-calibrating
Automatic self test of computer circuits when power is applied

Self test of measurement circuits can be manually selected by the operator at any time.

Uses prompting menus for ease of operation

1-8 EQUIPMENT DATA

Parameter Four-Wire (4-W) Specification

Two-Wire(2-W) Specification

GENERAL TRANSMISSION/INTERFACE SPECIFICATIONS:

I/0O Configuration 310 Jacks

Measurement Type Absolute and Test Level

Point (TLP) Point (TLP)

TLP -50to +10dB

Maximum DC Blocking 250V

Measurement Mode Terminated or Bridged
Impedances 135, 600, 900, or 1200 Ohms,

transmit and receive independent

1-3

310 transmit jack is used

Absolute and Test Level

-50to +10dB
250V
Terminated

600 or 900 Ohms
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Parameter Four-Wire (4-W) Specification

Two-Wire(2-W) Specification

GENERAL TRANSMISSION/INTERFACE SPECIFICATIONS (Continued):

Bridging Loss to 20 kHz <0.2dB

Return Loss (Receiver and Transmitter) > 20 dB from 50 Hz to 110
Hz; >30 dB from 200 Hz to
20 kHz; > 30 dB from 800 Hz
to 110 kHz (at 135 Ohms)

Longitudinal Balance Decreases 6 dB per octave
over 4 kHz:
>50 dB from 50 Hz to 4 kHz
> 70 dB at 540 Hz
> 80 dB at 60 Hz

Transhybrid loss Not applicable

Hold Circuits Two, each independent and
each drawing 30 mA at 48 V

LEVEL/FREQUENCY MEASUREMENT SPECIFICATIONS:

Transmitter Frequency:

Range 50 Hz to 5000 Hz (voice
band); 200 Hz to 110 kHz
(wide band)

Resolution 1 Hz from 50 Hz to 110 kHz

Accuracy + 1 Hz from 50 Hz to 9999 Hz
+ 10 Hz from 10 kHz to 110
kHz

Transmitter Sweep:

Mode Single, repetitive, gain slope
(404 Hz, 1004 Hz or 2804 Hz)
or manual

Frequency Increments 1Hzto 110 kHz

Increment Time 0.3, 1.0 or 3.0 Increment/s

SF Skip Out/In (skips band from 2450
Hz to 2750 Hz)

Holding Tone 1004+0.1 Hz

Transmitter Level:
Range -40 dBmto +10 dBm; + 7

dBm max in wideband mode;
+5 dBm max at 135 Ohms

Not applicable
Not applicable

Decreases 6 dB per octave
over 4 kHz:

>50 dB from 50 Hz to 4 kHz
>70 dB at 540 Hz

>80 dB at 60 Hz

Less than 30 dB

30mA at48Vv

300 Hz to 5000 Hz

1 Hz from 300 Hz to 5000 Hz
+ 1 Hz from 300 Hz to 5000
Hz

Single, repel, gain slope

(404 Hz, 1004 Hz or 2804 Hz)
or manual

1Hzto5kHz

0.3, 1.0 or 3.0 Increment/s
Out/In (skips band from 2450
Hz to 2750 Hz)

1004 +0.1 Hz

-40dBm to +5dBm
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Parameter Four-Wire (4-W) Specification

Two-Wire(2-W) Specification

LEVEL/FREQUENCY MEASUREMENT SPECIFICATIONS (Continued):

Transmitter Level (Continued):

Resolution 0.1dB

Accuracy +0.1 dB (-30 to + 10 dBm)
at 1004 Hz; 0.1 dB (-50 to -
40 dBm) at 1004 Hz

Flatness + 0.5 dB, 50 Hz to 200 Hz;
+0.2 dB, 200 Hz to 4 kHz;
+ 0.2 dB, 4 kHz to 15 kHz;
+ 0.3 dB, 50 kHz to 100 kHz

Total Distortion More than 50 dB below car-
rier at levels from - 40 to
+ 10 dBm and frequencies
from 100 Hz to 3.5 kHz; More
than 40 dB below carrier at
levels from -40 to + 10 dBm
and frequencies from 3.5 kHz
to 20 kHz; More than 40 dB
below carrier at levels from -
30 to +10 dBm and frequen-
cies from 20 to 110 kHz;
More than 35 dB below car-
rier at levels from -40 to -
30 dBm and frequencies
from 20 to 110 kHz; Holding
tone more than 60 dB below
carrier at levels from -30 to

+ 10 dBm
Receiver Frequency:
Range 50 Hz to 5000 Hz (voice
band); 200 Hz to 110 kHz
(wide band)
Resolution 1 Hz from 50 Hz to 110 kHz
Accuracy + 1 Hz from 50 Hz to 9999
Hz; + 10 Hz from 10 kHz to
110 kHz
Receiver Level:
Range -40 dBmto + 10 dBm

1-5

0.1dB
+0.5 dB at 1004 Hz

+ 0.5 dB, 300 Hz to 5000 Hz

More than 40 dB below car-
rier at levels from-40to +5
dBm and frequencies from
300 Hz to 5000 Hz

300 Hz to 5000 Hz

1 Hz from 300 Hz to 5000 Hz
+ 1 Hz from 300 Hz to 5000
Hz

-40 dBm to + 10 dBm
(depending on transmit level
and transhybrid loss correc-
tions)
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Parameter

Four-Wire (4-W) Specification

Two-Wire(2-W) Specification

LEVEL/FREQUENCY MEASUREMENT SPECIFICATIONS (Continued):

Receiver Level (Continued):
Resolution
Accuracy
Flatness

Filters
Detector

NOISE/SIGNAL-TO-NOISE SPECIFICATIONS:

Detector
Response

MESSAGE CIRCUIT NOISE:

Transmitter:
Mode

Receiver:
Range Metallic
Accuracy Metallic
Range to Ground
Accuracy
Resolution
Filters

NOISE WITH TONE:

Transmitter:
Mode

0.1dB

+0.1 dB at 1004 Hz

+0.5 dB, 50 Hz to 200 Hz
+0.2 dB, 200 Hz to 4 kHz
+0.2 dB, 4 kHz to 15 kHz
+0.5 dB, 15 kHz to 100 kHz
60 Hz high pass

Full wave average

True RMS
Normal and Damped per
IEEE Spec P743

Quiet Termination

20 to 90 dBrn

+1dB

40 to 120 dBrn

+2dB

1dB

C-Message, 3 kHz Flat, 15
kHz Flat, Program, 5KB

1004 Hz Holding Tone (See
L/F for Specs)

0.1dB
+0.5 dB at 1004 Hz
+0.5 dB, 300 Hz to 5000 Hz

Not applicable
Full wave average

True RMS
Normal and Damped per
IEEE Spec P743

Quiet Termination

20 to 90 dBm

+1.5dB

Not applicable

Not applicable

1dB

C-Message, 3 kHz Flat

1004 Hz Holding Tone (See
L/F for Specs)
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Parameter

Four-Wire (4-W) Specification

Two-Wire(2-W) Specification

NOISE/SIGNAL-TO-NOISE SPECIFICATIONS (Continued):

NOISE WITH TONE (Continued):
Receiver:
Range

Accuracy
Resolution
Filters
Notch

SIGNAL-TO-NOISE:
Transmitter:
Mode

Receiver:
Signal Level Range

S/N Ratio Range
Resolution
Accuracy

Filters

ENVELOPE DELAY SPECIFICATIONS:
Operating Modes
Transmitter:

Frequency Range

20 to 90 dBm

+1dB

1dB

C-Message, 3 kHz Flat
Notch at 1010 Hz; greater
than 50 dB Rejection from
995 to 1025 Hz

1004 Hz Holding Tone (See
L/F for Specs) L/F for Specs)

-40to + 10 dBm

10 to 40dB

1dB

+1dB

C-Message, 3 kHz Flat, 1010
Hz Notch

Normal, Repeat

200 Hz to 110 Hz

20 to 90 dBrn (Holding Tone
at -50 dBm or limited by
Transhybrid Loss)

+1.5dB

1dB

C-Message, 3 kHz Flat
Notch at 1010 Hz; greater
than 50 dB Rejection from
995 to 1025 Hz

1004 Hz Holding Tone (See

-40 to + 10 dBm (Depend-
ing on Transmit Level &
Transhybrid Loss Correc-
tions)

10 to 40 dB

1dB

+1dB

C-Message, 3 kHz Flat, 1010
Hz Notch

Not applicable

Not applicable
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Parameter Four-Wire (4-W) Specification

Two-Wire(2-W) Specification

ENVELOPE DELAY SPECIFICATIONS (Continued):

Transmitter (Continued):

Level Range -40 to +0 dBm

Accuracy See L/F for Specs

Modulation Frequency 83-1/3 Hz, +0.1%

Modulation Mode 50%, AM

Sweep See L/F for Specs
Receiver:

Delay Range -3000 to + 9000 usec

Delay Accuracy + 10 usec, 600 Hz to 4000

Hz, + 30 isec, 200 Hz to 600
Hz, +20 usec, 4 kHz to 110

kHz
Resolution 1 usec
Level Range -40to + 10 dBm

INTERMODULATION DISTORTION SPECIFICATIONS:

Transmitter (4 Tone):

Frequencies 857, 863, and 1372 and 1388
Hz

Level Range -40 dBm to O dBm

Level Accuracy +1dB

Level Resolution 1 dB increments

Distortion 70 dB or more below indi-
vidual tone level

Receiver:

Input Signal Range -40 dBm to O dBm

Measurement Range 10 dB to 70 dB with trans-
mitter off; 10 dB to 55 dB with
transmitter on

Accuracy +1dB

Resolution 1dB

Not applicable
Not applicable
Not applicable
Not applicable
Not applicable

Not applicable
Not applicable

Not applicable
Not applicable

857, 863, and 1372 and 1388
Hz

-40 dBm to -6 dBm

+2 dB

1 dB increments

60 dB or more below indi-
vidual tone level

-40 dBm to 0 dBm (depend-
ing on transmit level and
transhybrid loss correction)
10 dBm to 70 dBm (depend-
ing on transmit level and
transhybrid loss correction)
+1dB

1dB
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Parameter Four-Wire (4-W) Specification

Two-Wire(2-W) Specification

INTERMODULATION DISTORTION SPECIFICATIONS (Continued):

Filters Second order products
centered at 520 Hz and 2240
Hz; third order products
centered at 1900 Hz

P/AR SPECIFICATIONS:
Transmitter:

Frequencies Signal spectrum is a com-
plex pulse train of 16 frequen-
cies between 140 Hz and
3890 Hz designed to meet
the requirements of Bell

PUB41009 and IEEE Spec

P743
Level -40 dBm to O dBm
Accuracy 1.0dB
Resolution 0.1dB
Receiver:
P/AR Range 40 to 120 P/AR units
P/AR Accuracy +2 P/AR units (40-110 units);
+4 P/AR units (110 to 120
units)
Resolution 1 P/AR unit
Level -40 dBm to O dBm
Level Accuracy +0.2 dB
Level Resolution 0.1dB
Detectors Full wave rectified average,

absolute peak, and RMS

PHASE-AMPLITUDE JITTER SPECIFICATIONS:

Transmitter: 1004 Hz holding tone (see
L/F for specs)

Receiver:

Frequency Range 990 Hz to 1030 Hz

1-9

Second order products
centered at 520 Hz and 2240
Hz; third order products
centered at 1900 Hz

Signal spectrum is a com-
plex pulse train of 16 frequen-
cies between 140 Hz and
3890 Hz designed to meet
the requirements of Bell
PUB41009 and IEEE Spec
P743

-40 dBm to O dBm

+1.0dB

0.1dB

40 to 120 P/AR units

+2 P/AR units (40-110 units);
+4 P/AR units (110 to 120
units)

1 P/AR unit

-40 dBm to 0 dBm (depend-
ing on level and transhybrid
loss correction)

+0.2 dB

0.1dB

Full wave rectified average,
absolute peak, and RMS

1004 Hz holding tone (see
L/F for specs)

990 Hz to 1030 Hz
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Parameter

Four-Wire (4-W) Specification

Two-Wire(2-W) Specification

PHASE-AMPLITUDE JITTER SPECIFICATIONS (Continued):

Receiver (Continued):
Level Range

Weighting

PHASE JITTER:
Measurement Range

Accuracy

Resolution
AMPLITUDE JITTER:
Measurement Range

Accuracy Range

Resolution

RETURN LOSS SPECIFICATIONS:

Measurement Modes

Transmit Level Range
Measurement Range
Accuracy

Resolution

4W Transhybrid loss compensation

2W Reference Impedance

TRANSIENT SPECIFICATION:
Transmitter:

-40 dBm to + 10 dBm

Bell Standard (20 Hz - 300

Hz) Bell Standard + LF (4 Hz
- 300 Hz) Low frequency (LF)
(4 Hz - 20 Hz) (4 Hz - 20 Hz)

0.0 degrees to 45.0 degrees
peak to peak

+0.2 degrees, ++5% of read-
ing

0.1 degree

0.0% to 45.0% peak to peak
+ 0.2% peak to peak, + 5%
of reading

0.1%

SRL HIGH, SRL LOW, ERL
and sine wave

-40 to O dBm

0to 50 dB

+0.5dB

0.1dB

-10to + 30 dB

Not Applicable

1004 Hz holding tone (see
L/F for specs)

1-10

-40 to + 10 dBm (depend-
ing on transmit level and
transhybrid loss correction)
Bell Standard (20 Hz - 300
Hz) Bell Standard + LF (4 Hz
- 300 Hz) Low frequency (LF)

0.0 degrees to 45.0 degrees
peak to peak

+0.3 degrees, +5% of read-
ing

0.1 degree

0.0% to 45.0% peak to peak
+ 0.3% peak to peak, + 5%
of reading

0.1%

SRL HIGH, SRL LOW, ERL
and sine wave

-10 to -6 dBm

0to 40 dB

+0.5dB

0.1dB

Not Applicable

600 Ohm or 900 Ohm + 1%
in series with 2.16 uf + 1%
capacitor

1004 Hz holding tone (see
L/F for specs)
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Parameter

Four-Wire (4-W) Specification

Two-Wire(2-W) Specification

TRANSIENT SPECIFICATION (Continued):
Receiver:
Level

Frequencies
Filter

Count Rate
Count Range
Timer

Hit/Dropout Guard
Interval Counting Hierarchy

THRESHOLDS:
Count without tone Impulse Noise Range
Normal Impulse Noise Range

Threshold Spread
Threshold Accuracy
Phase Hit Range

Phase Hit Range Accuracy
Gain Hit Range

Gain Hit Range Accuracy
Dropout

-40 dBmto + 10 dBm

990 Hz to 1030 Hz

C-Notch

7, 8 or 100 per second

0 to 9999 counts

1 to 9999 minutes in 1 minute
increments

4 msec, nominal

Impulse noise counts are in-
terlocked with hit and

dropout occurrences in ac-
cordance with Bell Sys-
tem/IEEE P743 Specifications

30to 110 dBrn in 1 dB steps
30to 110 dBrnin 1 dB steps,
limited to holding tone level
-30 dB/+ 15 dB

2,4,6,8dB

1dB

5 degrees to 45 degrees
peak in 5 degree steps

+ 0.5 degrees, + 10.0% of
threshold

210 10 dB in 1 dB steps
+0.5dB

12 + 1 dB decrease in level

1-11

-40 to + 10 dBm (depend-

ing on transmit level and
transhybrid loss correction)
990 Hz to 1030 Hz

C-Notch

7, 8 or 100 per second

0 to 9999 counts

1 to 9999 minutes in 1 minute
increments

4 msec, nominal

Impulse noise counts are in-
terlocked with hit and

dropout occurrences in ac-
cordance with Bell Sys-
tem/IEEE P743 Specifications

30to 110 dBrn in 1 dB steps
30to 110 dBrn in 1 dB steps,
limited to holding tone level
-30 dB/+ 15 dB

2,4,6,8dB

+2 dB

5 degrees to 45 degrees
peak in 5 degree steps

+0.5 degrees, + 10.0% of
threshold

2to 10 dB in 1 dB steps
+1.0dB

12 + 1 dB decrease in level
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1-8 EQUIPMENT DATA (CONTINUED)

Parameter Four-Wire (4-W) Specification Two-Wire(2-W) Specification

NOTE

The following specifications apply to both four-wire and two-wire operation

GPIB (IEEE-488) INTERFACE BUS SPECIFICATIONS:

Address Selections 00 to 30

Functions SH1, AH1, T5 or T6, L4 or L6, SR1, RL1, PP1, DC1, DTO, and CO
Master/Slave Control Will perform remote end-to-end test when used with an external unit
POWER REQUIREMENTS: 120, 100, 220 or 240 VAC + 5%, -2 %, 43 to 63 Hz, 150 Watts maximum.

Section lll. TECHNICAL PRINCIPLES OF OPERATION

1-9 FUNCTIONAL DESCRIPTION

The test set is a small computer system dedicated to telephone line testing. The following is a brief description

of the test set.

1)

()

©)

The central processing unit (CPU) controls the operation of the whole test set. It sends commands to
and receives information from the circuits that do the testing, store the software and interact with the
operator. The CPU contains a microcomputer, memory and interface circuits. It also contains a small
program. When the power is turned on, that program does a self test of the CPU itself and then
checks to see if it can communicate with the other circuits connected to the data bus. After this
program finishes, it gets the main program from the hard disk drive. After that, the CPU runs the main
program. This main program is called a disk operating system. It controls the normal operation of the
test set and calls other programs that communicate with the operator and control the TIMS and RL
tester.

The interface board is part of the two-board set that forms the TIMS and RL tester. It is controlled by
the digital signal processing (DSP) board. The interface board contains termination devices, amplifiers
and relays. Under control of the DSP board, the interface board changes XMT and RCV connector
terminations, switches transmit or receive signals to the DIAL/MON connector, switches between tip
and ring, amplifies transmit signals from the DSP board and scales receive signals for the DSP board.

The DSP board does all of the TIMS and RL testing, using the interface board as its contact with the
telephone system under test. The DSP board contains two, high-speed microprocessors, each with
their own memory. They control the tests and do all the test calculations. A transmit signal is
produced by changing digital data to an analog signal and sending the signal to the interface board
along with control signals to tell it what to do. A receive signal is conditioned by the interface board
(under DSP control) and sent to the DSP board, where it is changed to digital data and processed.
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CENTRAL

PROCESSING

UNIT (CPU)
TIMS AND RL

TESTER
1

._.
—

T
~—1® ® ® ®
RCV R »{ cCRrT
[ DISPLAY
T DIGITAL
DIAL \/ INTERFACE SIGNAL G[:ipp!;.::gs
MON R BOARD PROCESSOR BOARD
C BOARD
T
XMT T
2W/aW R
DATA BUS
5 PIN
—
> VIDEO
h—
25 PIN
PRINTER
> PORT
J2
NOT USED
GPIB IEEE-488
KEYBOARD (IEEE-488) < > INTERFACE
BOARD CONVERTER
ADAPTER
100/120/220/240 VAC
48-63 HZ
150 WATTS, MAX ®
FLOPPY DISK
DRIVE HARD DISK
{MAINTENANCE DRIVE
ONLY)
FUSE aA POWER » DC POWER
GND SLO BLO SUPPLIES
- | -
'_ »

Figure 1-2. Test Set Block Diagram
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Using the data bus, the CPU tells the DSP what test to do and gives it the operator's entries. The DSP
sends its test results to the CPU.

The display graphics board changes data from the CPU into images for display on the CRT and on an
external monitor. This board also has a printer port (PRINTER PORT J2), but it is not used.

The CRT display displays menus and data at a high resolution. Its input is provided by the display
graphics board.

The operator uses the keyboard to tell the microprocessor what he wants to do. Only the keys that are
necessary to select and control TIMS and RL testing are used. These keys are the ones with legends.
The other keys cannot be used.

The general purpose interface bus (GPIB) board allows the CPU to talk and listen on a common bus
with other equipment. This allows an external computer or other device to operate the test set without
an operator at the test set keyboard.

The floppy disk drive lets maintenance personnel align the test set and update the programs that are in
the hard disk drive. The operator never uses the floppy disk drive.

The hard disk drive contains the disk operating system and several other programs and data files. The
drive can hold 10 million bytes (eight-bit codes).

The power supplies use 110, 120, 220 or 240 VAC at between 48 and 63 Hz as their main power
source. These voltages are selectable on the back panel of the test set but, as shipped, the test set is
ready for operation at 115 to 120 VAC. Several tests require that the test set share a common
grounding point with the telephone system that it is testing. A grounding lug on the rear of the test set
is used for this purpose.

1-14
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CHAPTER 2
OPERATING INSTRUCTIONS

Para Page

CRT DiSPlay FOIMALS .....coeueiiiii et e ettt e e e e e e eet it e e e e e e e eeesannaaaeaaaaees 2-1 2-5
Operating PrOCEAUINES .........uuiii ittt e e e e eett e e e e e e e eetba e e e aaaeenes 2-2 2-12

Section |. DESCRIPTION AND USE OF OPERATOR'S CONTROLS AND INDICATORS

D S ,,\
(s %ﬁ_%__
Vg s
7
7
Yy,
//
e //
1 v o T e
\B _— “ : e -
Key Control Or Indicator Function
1 Power Switch Turns test set power on or off
2 Cathode Ray Tube (CRT) Display Displays menus, instructions and test
values
3 Hard Disk Drive Power Indicator Lights when power is applied to the test set
4 Hard Disk Drive Access Indicator Lights when software is being loaded into

2-1

memory for use
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| RS

-WARNING-
TO PROTECT DNSK
ALWAYS EXIT THROUGH Ft KEY
BEFORE TURNING OFF SYSTEM

gdEjenoDooosoooswis

o

OO T == 00 T

LU =) IUIUMD@TUIDIDI[,T,IDHDLJEJII ]

BEIaEE

ER NN ERNOeEnninIna

J L]

0

N

/ y

Index Key Function

1 F1 Displays the MAIN MENU and prepares the test set for removing power.

2 1 through 9, 0 Numerical entry keys.

3 - (minus) Minus sign key.

4 « (backspace) Deletes the number to the left of the line cursor. when entering
numerical values in a parameter entry box. Cursor moves left one,
allowing you to enter another number. If you are changing values by
scrolling, pressing this key positions the line cursor to the previous digit
Use theTand the | to increment or decrement the digit.

5 HOME If you are in a measurement page series and a test is not being run,
pressing this key displays the TRANSMISSION MEASUREMENT
FUNCTIONS menu. If you are in the TRANSMISSION
MEASUREMENT FUNCTIONS menu, pressing this key displays the
MAIN MENU.

6 PG UP If you are in a measurement page series and a test is not being run,
pressing this key displays the previous measurement page.

7 —(right arrow) Moves the bar cursor to the next parameter selection box up or to the
right. Not used with menu displays.

8 PG DN If you are in a measurement page series and a test is not being run,
pressing this key displays the next measurement page.

9 —(left arrow) Moves the bar cursor to the next parameter selection box down or to the

left Not used with menu displays.
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f T {1

| \ 1
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\ -WARNING-
ANAYS T R FY
BEFORE TURNING OFF
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INiEEEEEREOENeNIEIEEnTe
OO J O[O [ =]
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Index Key Function

10 CTRL Press this key and the VOL T at the Same time to cause the test set to
enter default selections for all circuit interface and measurement
parameter values.

11 MON RCV Pressing this key connects the received signal to the DIAL/MON
connector.

12 MON XMT Pressing this key connects the transmit signal to the DIAL/MON
connector

13 YES When a question is displayed, pressing this key answers yes.
14 voLT Pressing this key during a measurement involving a tone increases the
volume of the tone.

15 T(up arrow) If you are in a menu, this key moves the bar cursor up. If the CIRCUIT
INTERFACE 1 or a measurement page is displayed, this key changes
the selection or value in the parameter selection box indicated by the
bar cursor. If the line cursor is under a number in a parameter entry
box, pressing this key increments the number. Use the CRT
FREEZE/RESUME key to position the line cursor in the box.

16 RUN/HALT If you are in the measurement page, pressing this key once starts the
measurement. Pressing the key again stops the measurement.
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~WARNING-

TO PROTECT DISK
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\
Index Key Function

17 ENTER When a menu is displayed, pressing this key selects the function indi-
cated by the bar cursor. If the CIRCUIT INTERFACE 1 or measure-
ment page is displayed, pressing this key causes the test set to
accept the value that you have typed into a parameter selection box
if that value is in range.

18 CRT FREEZE/RESUME | If you are in a parameter selection box, pressing this key positions
the line cursor to next digit. Use the T or | key to increment or
decrement the digit.

19 voL | Pressing this key during a measurement involving a tone decreases
the volume of the tone.

20 NO When a question is displayed, pressing this key answers no.

21 (down arrow) If you are in a menu, this key moves the bar cursor down. If the CIR-

CUIT INTERFACE 1 or measurement page is displayed, this key
changes the selection or value in the parameter selection box indi-
cated by the bar cursor. If the line cursor is under a number in a
parameter entry box, pressing this key decrements the number.

Use the CRT FREEZE/RESUME key to position the line cursor in the
box.
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Section Il. OPERATION UNDER USUAL CONDITIONS
CRT DISPLAY FORMATS

a. Cursors and Symbols.

BAR CURSOR — Marks your location on the

screen — -1 Al NU-READ OR PO R OFF

PARAMETER ENTRY BOX — Boxes with

single lines around them are where you _— @]

enter values.

LINE CURSOR — If you are in a location

where a value can be typed in, this underline — f-—l
marks the spot where the number you type

will be placed. LINE CURSOR

MEASUREMENT DISPLAY BOX — Boxes

with double lines around them are where —_— j

measurement values will be displayed.

This symbol means that the signal is below

the measurement range limit. ' [Ak_i-gl

This symbol means that the signal is above L

the measurement range limit. - Iij/ J]

These symbols mean that a signal cannot be — e —— e
detected. W T 'l or [[: . :J]
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b. Main Menu. Pressing the F1 key always displays this menu.
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-
M n 1 M ™ F H 1}
L P11 MATN MEINU-READY FOR _TOWER_OF )]
FZ: Tins -~ RIL
F3: NOT AvAallnBLE
F4: NOT AvalLABLE
F&%: TO BE ANNOUNCED
F&: NOT AvAlLABLE
F7¢: NOT AvallLABLE
F8: CORAMUNITUCATIONS
F9: aADAIN FUNCTIONS
Fid: CORPUTER
TR
Selection Name

F1: MAIN MENU/READY FOR POWER OFF Pressing the ENTER key while the bar cursor is on this
selection prepares the test set for turning off power.
Pressing the F1 key does the same thing.

F2: TIMS/RL Pressing the ENTER key while the bar cursor is on this
selection displays TRANSMISSION
MEASUREMENT FUNCTIONS menu.

F3:-F7. | - Not used.

F8: COMMUNICATIONS Pressing the ENTER key while the bar cursor is on this
selection displays the COMMUNICATIONS/REMOTE
menu.

F9: ADMIN FUNCTIONS Used only during maintenance.

F10: COMPUTER Not used. If you press ENTER while the bar cursor is on

2-6

this selection, the test set will be inoperative. In this
case, you must turn off power and then turn power on
again to restore operation.
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C. Transmission Measurement Functions Menu.

MEASUREMENT SELECTION

4 )

Fhovib o POk ME e R FE ML T ORGSO

: LEVEL-FREQ-ERV DELAY

: INTERMODULATION DISTORTION

B

C
AREA < D: PHASE-AMPLITUDE JITTER

E: NOISE

F: TRANSIENTS

G: 2-4 WIRE RETURN LOSS

H: SELF TEST

\ 1: NOT AVAILABLE
N J
Selection Name Purpose

A: P/AR Pressing the ENTER key while the bar cursor is on this selection
starts the P/AR measurement page series.

B: LEVEL/FREQ/ENV DELAY Pressing the ENTER key while the bar cursor is on this selection
starts the LEVEL/FREQ/ENV DELAY measurement page series.

C: INTERMODULATION DISTORTION | Pressing the ENTER key while the bar cursor is on this selection
starts the INTERMODULATION DISTORTION measurement
page series.

D: PHASE/AMPLITUDE JITTER Pressing the ENTER key while the bar cursor is on this selection
starts the PHASE/AMPUTUDE JITTER measurement page
series.

E: NOISE Pressing the ENTER key while the bar cursor is on this selection
starts the NOISE measurement page series.

F: TRANSIENTS Pressing the ENTER key while the bar cursor is on this selection
starts the TRANSIENTS measurement page series.

G: 2-4 WIRE RETURN LOSS Pressing the ENTER key while the bar cursor is on this selection
starts the 2-4 WIRE RETURN LOSS measurement page series.

H: SELF TEST Pressing the ENTER key while the bar cursor is on this selection

displays the SELF TEST MENU.
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-
THANSM T O MENGUREMENT FUNGC T I0R
B: LEVEL-FREQ-ENV DELAY
C: INTERMODULATION DISTORTION
D: PHASE-AMPLITUDE JITTER
E: NOISE
F: TRANSIENTS
G: 2 -4 WIRE RETURN LOSS
H: SELF TEST
I: NMOT AVAILABLE
MONITOR CONTROL
\_ Y, AREA
Displayed Text Meaning
Xmt/Rcv = <T>/<R > This text tells you to press the MON XMT key to connect the transmitted
signal to the DIAL/MON connector and to press the MON RCV key to
connect the received signal to the DIAL/MON connector. <T > means the
MON XMT key. <R > means the MON RCV key.
Vol Up/Dwn = This text tells you to press the VOL T key to increase the tone volume and
<U >/< D> the VOL!key to decrease the tone volume. < U > means the VOL T key. <
D > means the VOL | key.
Press < CTRL-D > to set This text tells you how to cause the test set to enter default selections for
defaults all circuit interface and measurement parameter values. The term < CTRL-
D > means pressing the CTRL key and the VOL | key at the same time.




1.

Measurement Page Series.

[ ABSOLUTE ]

CIRCUIT INTERFACE 1 Page

T RECEI1IVE N , e
: TE | [ 1o ] [ orr ]
[ 68 n louns ['n.lmmn'r!-:D] I . e _orr
- - 5 5 CR RATE SWEEP
INPEDANCE TERMINAT I ON SF SKIP INCR

TLP - ABS LO FREQ H1  FREQ FREQ (NCR
o T U TRANSRILT o o -
[ 18.8 ] I +18.49 ]
l 6 a8 ]ouns TERMINATED )
" v LO ¥ H1
INPEDANCE
l ABSOLUTE ] I OFF l [ ove i
TLP - ABS LIMITS PLOT
L EPUSEOTEEE NTERFACE 2 - SWEEP CONTROL Y, k INTERFACE 1 - MEASUREMENT )

T™ 11-6625-3187-10

304 Jux [ 10e |ns

I 304 IN: I

SWEEP CONTROL Page

Used t lect 2 or 4 wire test e Allows selection of sweeping parameters
[ ] .
Used 0 se elc orr] wire test | E e Used during level versus frequency, envelope delay
* sed to i(;ect tte t_ern:_matlon VE l_Jde‘ or and 2-4 wire return loss tests
[)eecgggétg'd er a termination or a bridge can e For the level versus frequency and envelope delay
Used t lect th level test, the display has a lower area separated by a
* sed lo select the way power Ievels are line. This area is for plotting and is not used
indicated. You can select either absolute
power levels or power levels referenced to a
value you can choose
[ ]
/ \
INTERCHANGE
RECEIVE l] I NORMAL. ] l NORMAL l
[[ 77]]‘“,_ [I , ]],., l[ ]I"" XMIT-RCY .'OT:::GT;ZIL RCV  T-R
- - - TRANSRIT . -
['o"yiéiféil dBm Rl-:r‘[mmiéinluz lrisraérl'{l;]llx I ()::ND ] RZ::;IVE ]
HEQSURVI:IHENT (:QNTROL - I OFF ] [ OFF l
I YES B ] [ - NO,R,"‘“?,J [ — ',“"":"‘L I TALK BATT DIAL -HOLD
NULL DLY DISPLAY MHODE ek A
g AT SR | PRy )
HENDEIEE SWEEP CONTROL -~ INTERFACE 2 _
N J

Measurement Page

(ENVELOPE DELAY Shown as Example) CIRCUIT INTERFACE 2 Page

e Allows you to switch the signals at the RCV and
XMT connectors (4-wire circuits only)

¢ Allows you to switch tip and ring at each connector

e Allows you to control the holding coll

e This is where you enter parameters and view
measurement results Single-line boxes are used to
enter parameters

e Double-line boxes are result boxes where you view
measurement results
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2. Self Test Menu.

Lot Tt T LB SO I B

B: ENVELOPE DELAY
C: INTERRODUILNATION DISTORTION

enn

Motle : On instin

Tent: take a few = rond

-

SELF TEST MENU Page

e Three tests check nearly all test set measurment

functions

e The term
display

"instrument pages" means a self test

e Always connect the RCV and XMT jacks together

with a jumper before self testing

e ™
De:tany Reelative To 1868468 H=x
Tolerance LR 14 4
THH Hax I “pu [ ]
ERROR
2268 Hx H “p“ | ]
ERROR
s e | |
ERROR
Preaz: CHOMEY for Self Tast menda
/
ENVELOPE DELAY SELF TEST Page
e Tests delay measurement abilities of receiver

relative to a known delay for an 1800 Hz signal.

e Tests at 700, 2200 and 2900 Hz

2-10
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Tole - 1 4B
I e Il [ |
EXP LEVEL ERROR
Tolera T - Z. 8 units
EXP POR ERROR
Prea: CHOME> for Salf Test aena

P/AR SELF TEST Page

Tests transmitted and received levels

Tests peak-to-average ratio measurement function
I N

R ERS

TRCEL icE g

1.8 4B

j.{n [ ]

ERROR

To l-nan-- L

[l

EXP . LEVEL

S O Y R

EXP . 'ERROR

I Joo L

= | ]
EXP. 3xd ERROR
Prosz= <HOME> for Self Taat

\ /

maeriren

INTERMODULATION SELF TEST Page

Checks transmitted and received levels
Checks second and third order harmonics

Gives expected receive value and error
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d. Communications/Remote Menu.

. 1

TEEE 488 INTERFACE
FOMPDNLCAT LN - KEMOTE

Puess a function key to exit
TEEE 488 opeiation.

fa: TC ZAUWB REMOTE OPERATIONS Pien any otlher key to inltiate
talkesr-slistonmas operation.

B: TC 2488 SLAVE MNODE
C: OTHER COMMUNICATIONS

Statusn:

REM LISTEN TALK SRQ

g ) L )

IEEE-488 INTERFACE Page

COMMUNICATIONS/REMOTE Menu
e Displays the status of communications between

e D: IEEE-488 COMMUNICATIONS is the only other equipment and the test set during remote
communications function used GPIB (IEEE-488) operation
e A:TC-2000 REMOTE OPERATIONS is not used e Once initiated, GPIB operation can be terminated by

pressing the HOME or F1 keys
e B: TC-2000 SLAVE MODE is not used
e Don't initiate operation with the RUN/HALT, HOME
e C: OTHER COMMUNICATIONS is not used or F1 keys; they'll cause the MAIN MENU to be
displayed
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OPERATING PROCEDURES

SXE<ECCVWreTOS3I AT I SQT0Q0DTY

Procedure Index

Turning on power

Moving the bar cursor

Displaying menus

Displaying circuit interface and measurement pages
Self Testing

Restoring default values

Volume control

DIAL/MON jack output connection
Selecting parameter selection box entries
CIRCUIT INTERFACE 1 selections
CIRCUIT INTERFACE 2 selections
Entering values in a parameter box
Sweep control and plot setup

P/AR measurements

Level versus frequency measurements
Envelop delay measurement setup
Envelop delay normal-mode operation
Envelop delay repeat-mode operation
Intermodulation distortion measurements
Phase and amplitude jitter measurements
Noise measurements

Transient measurements

Return loss measurements

Setting up and monitoring GPIB (remote) operation
Turning off power

NOTES

T™ 11-6625-3187-10

There is usually a 1 to 5 second delay between the time that you press a key and the time that an

action occurs in the test set.

An audio beep occurs when you press a key that does not function in the mode that you are in.

The RCV connector is not used during 2-wire circuit measurements.

If your measurements appear to be incorrect, check your connections and make sure that the phone

plugs are dean.

The test set will not let you enter a parameter that is beyond its range. An audio beep will alert you
that your value is out of range and a RANGE: message will appear one line from the bottom of the

CRT.
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a. Turning On Power.

1. Push | part of Power switch in.

2. After a power-on self test, an audio beep will sound. A few moments later, the LP COM logo and a
copyright notice will be displayed on the CRT. After that, watch the display and verify that the SYSTEM
CONFIGURATION display appears, modifies itself to a version that indicates SYSTEM OK and is then replaced by the
MAIN MENU, as shown below.

) tte— |

-

———————§——————— ] 5

7,

O

I
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==

{

TC 28 SYSTER COMFICUNAT!SN 1. e ST COMFIORATION

% FONCRSSHA 2 10 » FEDCKYM 25 8

OREENT TIND 43 2t [ mt 1442 10

831896

/109
"H WARIIE MR ILABLE SLETE BEVR uPYIONS PREENT  SLOTW RDVE

PSP board ] [
INTERFALE booed 1 1

X
1
SICHLIN howed 2 *
FOVEEE boaed A VCE 4B based R -
NoaL P
PROPOOIL beard | 5
PROTOCOL beard 2 €
. 3
u<n tede € F
s
ﬂm- i
]
L EREE—— L T _ _—

( T . YSTER  (F10eaTIon
[ Ll X 1 2] d [ 21 [
o FEMKYA21 @
(SRODNT TIE  t14: M

L LA AT A (200 A O A TN
N F2 TIiNS - RL

WTI0NS PRk DA ST REWS
F3. MOT AVAILABLE
St ard . " F4 NOT AVALILABLE

WTERFAE board 1 :
F%: TO BE ANNOUNCED

11 X ] a
F6: NOT AVAILABLE

F?¢: NOT AVAILABLE
F8: COtWIUNICAT I ONS

F3: ADPMIN FUNCT I ONS

Fle. coneurER
I TrEr— 1
EEEESCES— L N NTR )

3. After the MAIN MENU is displayed, run self test [para 2-2&).
b. Moving The Bar Cursor.
1. In a menu, press the T or | key.
2. To move between parameter selection or entry boxes, press the — or « key.
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C. Displaying Menus.

1. To display the MAIN MENU:

a) If a measurement is not in
progress, display the MAIN MENU at any time by
pressing Fl.

b) If a measurement is in progress,
press RUN/HALT to stop the measurement; then press
Fl.

C) If the TRANSMISSION
MEASUREMENT FUNCTIONS menu is displayed,
pressing HOME will display the MAIN MENU.

d) When power is applied, this
menu is the first to be displayed.

2. To display the TRANSMISSION
MEASUREMENT FUNCTIONS Menu:

a) If a measurement is in progress,
press RUN/HALT first.

b) If a CIRCUIT INTERFACE or
measurement page is displayed, press HOME.

C) If the COMMUNICATIONS/
REMOTE or ADMINISTRATION menu is displayed,
press F1 to display the MAIN MENU and do the next
step.

d) If the MAIN MENU is displayed,
move the bar cursor to F2: TIMS/RL and then press
ENTER.

3. To display the COMMUNICATIONS/
REMOTE Menu:

a) Display the MAIN MENU.

b) Move the bar cursor to F8:
COMMUNICATIONS with the T or | key and then press
ENTER.
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Fz2: TINS - RL

F3: NOT AVAIlLABLE
F4: NOT AVAlLABLE
FS: TO BE ANNOUNCED
F&6: NOT NnVAILABLE
F¢: NOT AVAILABLE
F8: COMMUNICATIONS

F9: ADMIN FUNCTIONS

PRANSFEL o Do Py R ik

LEVEL-FREQ-ENV DELAY
INTERMODULATION DISTORTION
PHASE-ANPLITUDE JITTER
NOISE

TRANSIENTS

2-49 WIRE RETURN LOSS

SELF TEST
NOT AVAILABLE

- T ommeoocw

A: TC 2888 REMOTE OPERATIONS
B: TC 20BP SLAVE MODE
C: OTHER COMMUNICATIONS

T P R S | N N NI
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d Displaying Circuit Interface and Measurement Pages. When you select a measurement from the

TRANSMISSION MEASUREMENT FUNCTIONS menu, the measurement page series starts at the CIRCUIT
INTERFACE 1 page. From this page, use the PG UP or PG DN keys to move through the series.

TRANSMISSION MEASUREMENT FUNCTIONS MENU

EE— PG DN . - ] PG DN ]

s | T R — >
e mer T = /=, =
= = PGUP | —
= i PG UP e . =

- - R — =

[ ] ——— it v st v
| PG UP K,

T PG DN

Example of P/AR Measurement Page Series
MEASUREMENTS WITHOUT SWEEP CONTROL

TRANSMISSION MEASUREMENT FUNCTIONS MENU

N PG DN PG DN S
_'me:::.'..'.:u L; .E::-. mu- m@‘.h
== PG UP PG UP

[ T G aswm— ~ [OOSR
A
PG UP — PG UP
PG DN c=o~ =D PG DN

Example of 2-4 WIRE RETURN LOSS Measurement Page Series
MEASUREMENTS WITH SWEEP CONTROL
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e. Self Testing.
1. Connect the RCV jack to the XMT
jack with a jumper (with 310 connectors).
2. Display the TRANSMISSION
MEASUREMENT FUNCTIONS menu.

- N

PHREMENT FEING T IOMNY

TRaON M Pl mpae

P-NR

LEVEL-FREQ-ENV DELAY
INTERMODULATION DISTORTION
PHASE-AMPLITUDE JITTER
NOISE

TRANS 1ENTS

e mmon @D

2 4 WMIRE RETURN LOSS

1: NOT AVAILABLE

J

3. Move bar cursor to H: SELF TEST.
4, Press ENTER. The SELF TEST
MENU will be displayed.

Tolarance :

I 11 u] dBa Il B

LEVEL

l”/ill 'VI

ERROR

Tolerance *r— 2.8 units

e

ERROR

?8.5] [ PASS l

PAR

Proxss <HOME> fFor Self Teszt menu

- S

6. Press RUN/HALT. The P/AR self test
will start.

7. Verify that PASS is displayed in the
two boxes on the right side.

8. Press RUN/HALT to stop the test.

9. Press HOME.
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s R
‘ . Lo DU Y I

B: ENVELOPE DELAY
C: INTERMODULATION DISTORTION

Notea : On

Iinstrument pages press

<RUN> to mtarti tlLest.

Tensts take a feow seconds .

AN J

SELF

5. Press ENTER. The P/AR

TEST page will be displayed.

a I
‘C: ;NTERHDDULRTION DISTORTION
Note : On instrumen t pagos press
<RUN> to start test.
Tests take a fow mecond=.
e 4
10. Move the bar cursor to B: ENVELOPE
DELAY.
11. Press ENTER. The ENVELOPE

DELAY SELF TEST page will be displayed.



DR

ERVELOEL

Dolay Relative To 18688 H=
Tolerance +-/— 18 upe

7hd Hx " -3 “p- I PASS I
ERROR

228 Hx K= -1 “p- I PASS ]
ERROR

2988 H= i 7 "p- I PASS I

Prass <HOME> for Sealf Teast menu

ERROR
N J

12. Press RUN/HALT. The envelope delay self
test will start.
13. Verify that PASS is displayed in the three

boxes on the right side.
14. Press RUN/HALT to stop the test.
15. Press HOME.

+-— 1.0 dB

Telerance :

EXP. LEVEL ERROR
[W ”:é?f:]ds uﬁi éfE"dB [ Paééﬁ”]
EXP. 2nd ERROR -
LA_, 76 BIJB I ;A]JB [ PQSS ;]
Ex;reg:d<H0HE> for Sulf Test monu
\ J
18. Press RUN/HALT. The intermodulation self
test will start.
19. Verify that PASS is displayed in the three

boxes on the right side.
20. Press RUN/HALT to stop the test.
21. Press HOME twice.
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[ Tt 1 Mo N
Aa: P-AR
B: ENVELOPE DELAY
Note : On instrumen t pages preocw
CRUN> to mtart test.
Tonta take & faw mescon d=

16. Move the bar cursor to C:

INTERMODULATION DISTORTION.
17. Press ENTER. The INTERMODULATION

SELF TEST page will be displayed.

4 B

TN PIE  PREMENT FUNCT TON

TRANGMGE 5

P-AR

LEVEL -FREQ-ENV DELAY
INTERMODULATION DISTORTION
PHASE~-AMPLITUDE JITTER

: NOISE

TRANS 1 ENTS.,
: 2.4 WIRE RETURN LOSS

I: NOT AVAILABLE

6 mmon =D

22. If all self tests passed, the test set
measurement circuits are operable and ready to use.
END OF TEST
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f. Restoring Default Values. The test set stores all of the selections that you make and the values that you
enter during measurements. If you return to a page where you previously changed the entries, those entries will still be
there. You can restore the test set's default selections and values for all measurements at one time as follows:

1. Display the TRANSMISSION MEASUREMENT FUNCTIONS menu.
2. Press CTRL and VOL 1 at the same time and then release both keys.
3. Press YES if you don't want to save previous selections and values.

g. Volume Control.
1.  To lower the volume, press VOL {
2. To raise the volume, press VOL T.

h. DIAL/MON Jack Output Connection.
1. To connect the transmit signal to the DIAL/MON jack, press MON XMT.
2. To connect the received signal to the DIAL/MON jack, press MON RCV.

i. Selecting Parameter Selection Box Entries. When the bar cursor is in a parameter selection box, change
the entry in the box using the T or | key.

J- CIRCUIT INTERFACE 1 Selections.
1. Display the CIRCUIT INTERFACE 1 page.

s — e ~
T ‘RECEINE " RECEIVE
[;emifnj]ouns TERMINATED [l"“"S TERMINATED
1P EDANCE INPEDANCE
[ ewsorure | | ssorure |
TLP - ABS TLP - ABS
TRamsniTt 77 TEANSHRIT
[77;;;7‘ h]ouﬂs TERMINATED I [ louns TERAINATED
INPEDANCE ITMPEDANCE
[r;ngai.;?;] I ABSOLUTE ]
TLP - ABS TILP - ABS
9 MNP !NTERFACE 2 - MEASUREMENT Y, \_ INTERFACE 2 ~ MEASUREMENT Y.
2. Move the bar cursor to the top box and 3.  Move the bar cursor to the IMPEDANCE
select a 4- or 2-WIRE circuit. box in the RECEIVE area and select between 135, 600,
900 or 1200 Ohms (4-wire) or 600 and 900 Ohms (2-
wire).
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/

HONUESNR SNTERFACE 2 - MEASUREMENT

CIRCOIT INTERFAE

RECEIVE

LREITCT ]

TERMINATION

I 6 B B IDHHS
TMPEDANCE
[ ABSOLUTE l

TLP -~ ABS

TRANSM I T

[ 9 0 0 l onns TERMINATED
INPEDANCE
I ABSOILUTE l

TLP -~ ABS

J

4,

Move the bar cursor to the TERMINATION
box in the RECEIVE area and select
BRIDGE or TERMINATED.

-

o

CERULT [NTERE AL 1 TYPE:[4 Uinu]

EENUTEIIEE INTERFACE 2 - MEAGUREMENT

RECETIIVE

I 6 B H IOHI"S ITERI‘I]NﬁTHI)]
ITMPEDANCE TERMINATION

| o | | tmea |
Tl:P < ABS TLP

TRANSHIT

' 3 WA I OoHASs TERMINATED
THPEDANCE
l ABSOLUTE ]

TLLP - ABS

J

To select relative receive level
measurements, move the bar cursor o the
TLP/ABS box and select TLP. Values will
be displayed in dBmO (dBrnO or dBrnCO for
noise measurements). The 0 means
relative to a level that you set in the TLP
box on the right.
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TLP - ABS
\_ EEMUMIINE INTERFACE 2 . SWEEP CONTROL J

—~

CIROULTY INTEREACE TYPE : lq UlrnJ

[ 6 B B ]OMI‘IS [TI-IRHINATED]
INMPEDANCE TERMINAT lion
| T

T TRAeaNsSHIT
[ c8a louns
IMPEDANCE

TERMINATED

I GBSOLUTEV 7]

5.

To select  absolute receive level
measurements, move the bar cursor to the
TLP/ABS box and select ABSOLUTE.
Values will be displayed in dBm (dBrn or
dBmC for noise measurements).

- ™
"RECENVE T
| 6 u B Imms [Tl-:unmm'sb]
IMPEDANCE TERAINAT [ OM
l TL P I ['_7 ny ]
TLP - ABS TLe
a T T Rawnsna T 7 -
I 6 B u ]ouns TERMINATED
IMPEDANCE
[ ABSOLUTE l
TLP - aBS
\_ EENUSEIEER !NTERFACE 2 - SWEEP CONTROL J

7.

If relative receive level measurements was
selected, move the bar cursor to the TLP -
box and enter the desired reference level.



™~
Tvpﬂ;[q dira]
RECEI1IVE
I 6 B a8 louns [TEnnlnnTED]
INPEDANCE TERMINAT [ ON
I ABSOLUTE I
TLF - ABS o
T U rRamsma T
[]ouns TERMINATED
INPEDANCE
I ABSOLUTE I
TLF - ABS
. R INTERFACE 2 - MEASUREMENT )

8. Move the bar cursor to the IMPEDANCE
box in the TRANSMIT area and select
between 135, 600, 900 or 1200 Ohms (4-
wire) or 600 and 900 Ohms (2-wire).

Y
e —
Tt R E C E 1 Vv E =
[ [ ?787 IOHHS [TERH]NRTFD]
IHPEME TERMINATION
[ rer ] [ cees ]
TLP .~ ABS TLP
TRawsn T T
[ S 8 a ]OHHS TERMINATED
IHPEmE
| e [ oo ]
TLP - ABS TLP
\ HENNEE INMTERFACE 2 - REASUREMENT /
10. To select relative transmit level

measurements, move the bar cursor to the
TLP/ABS box and select TLP. Values will
be displayed in dBmO (dBmO or dBmCO for
noise measurements). The 0 means
relative to a level that you set in the TLP
box on the right.
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' - Y
EECEIERCINIE v [« o]
T R ECETVE o -
I [ 97!{) IOHHS TERNIMT;I;
IMPEDANCE TERNIMTI[N
[ vev | [ eea |
_ TLP - ABS e
77‘7?)! n N S ﬂ l T T T
l 6 ¥ A IOHHS TERNIMATED
IHPI:.DRN(‘L
TLP - ABS
\ .m]_ INTERFACE 2 . SWEEP CONTROL
9. To select absolute transmit level
measurements, move the bar cursor to the
TLP/ABS box and select ABSOLUTE.
Values will be displayed in dBm (dBm or
dBmC for noise measurements).
™\
[ 678 GﬁJOIﬂS &E*HIMTEDJ
IMPEDANCE Tsi;lnnf]on
ot ] [ |
o o TLP - ﬂBS *-ﬁi—‘ o
T R aNsShI T T
[ 6 B lf) ]0HHS TERNINATED
ITMPEDANCE
[ ree ] ||
TLF - ABS TLP
\ EENURIEE INTERFACE 2 .~ NMEASUREMEMT
4

11. If relative transmit level measurements was
selected, move the bar cursor to the TLP
box and enter the desired reference level.



CIRCUIT INTERFACE 2 Selections.

Display the CIRCUIT INTERFACE 2 page.

CHROVITT FTRTHEEGC R :
-~ INTERCHANGE ——-
[ [ wormaL ] [ wornaL ]
XMIT-RCV XHIT TR RCV TR
[ HOLDING COIL——--
[77601; ] [ our ]
SEND RECEIVE
[ OFF ] [ OFF l
TALK BATT DIAL-HOLD
Py D MEAS ~HE I | -k 4/

For 4-wire circuits, move the bar cursor to
the XMIT/RCV box and select NORMAL or
REVERSE connections.

For 4-wire circuits, move the bar cursor to
the RCV T/R box and select NORMAL or
REVERSE connections.

CIROUTT ANTEREYD b .

INTERCHANGE

Eirl;:VEVRSE I [ HORMAL ] [ NORMAL ]
XRIT-RCV XMIT ToR RCV  T-R
— ¥ - HOLDING COIL———-

| re—— | [ our ]
7 ;;é;ll;” RECEIVE

[ orr ]

DIAL ~HOLD

| orr ]

TALK BATT

/

Move the bar cursor to the SEND or
RECEIVE box and select holding coil IN or
holding coil OUT.
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PRI INTE M b .

INTERCHANGE

xM1T T/”l;
HOLDING COIL-- .

[ evr ] [ ovr ]

SEND Ri—:CEI\VIEV
I OFF l I QOFF ”]

DIAL ~HOLD

TALK BATT

For either 4or 2-wire circuits (2-wire shown
above), move the bar cursor to the XMIT
T/R box and select NORMAL or REVERSE
connections.

ClROULY INTHEEOCE -
INTERCHANGE
[RHVERSE ] [ NORHMAL l [ NORnnLJ
C XMIT-RCV XMIT T-R RCV  ToR
st —————-HOLDING COIL -
[ ouT J [ ouT ]
SEND RECEIVE
[ OFF ]
D1AL -HOLD
- RN | Ry y

Move the bar cursor to the TALK BATT box
and select voltage ON or OFF.
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7. Move the bar cursor to the DIAL-HOLD box ~
and select DIAL, HOLD or OFF. )

INTERCHANGE

[REVERSE l l N()RH';I. I [ NORMNIL. ]
XMIT-RCV XMIT T-R RCV T-R

—- ‘HOLDING COIL

[ ouT ] [ ™ I

SEND RECEIVE
[ Torr ] | o — |
TALK BATT DIAL-HOLD

A ,w“‘)

l. Entering Values in a Parameter Entry Box. Parameters are entered in parameter entry (single line) boxes on
measurement pages.

e Scroll Method: Use the CRT FREEZE/RESUME key and the < (backspace) key to position line cursor
under the number or sign. Use the t key to increase the number. Use the | key to decrease the number.
If the line cursor is under a polarity sign, either key will change the sign.

e Entry Method: Type the number using the keyboard and press ENTER. A positive humber is assumed
unless you type the (minus sign) before the number.

m.  Sweep Control and Plot Setup. The sweep control page is available for level versus frequency, envelope
delay, and 2-wire/4-wire return loss measurements. This page includes a plot setup section for level versus frequency
and envelop delay measurements.

1. Display the SWEEP CONTROL page. To turn sweep off, go to step 6. To turn on plot, go to step 14.

a )
~ —
(o] | e | [ ore |
SF SKIP INCR RATE SWEEP - -
o ) ) 1 [ orr | | -] | ore |
I V)BQ ]"z [ 39014 IH= [7 . 186 ]H: S¥ SKIVI’V INCR IiﬂT‘E SWEEP
LO FREQ H] FREQ FREQ 1NCR
- - - - S = i 3M1 H= 39Rn4 Ha 180 e
l ltl.lﬂ)ﬁr ] [ cﬁlﬁt_:l:u’m"] [1;0. I-‘REQI IHI l-'REQ!V ,,,l[,,k,l‘;q . IN,(,:l
L 4 LO Y H1 -
1.0 +i18.8
l »l)rl‘F ”7J l o‘F_F _ ] I Y LO I I A4 HI l
LINITS PLOT I (:il'l»‘ l [ OFF ]
\_ SN INTERFACE 1 - MEASUREMENT y. LinEITS PLOT
\ BTN INTERFACE 1 -~ MEASUREMENT /
2. To skip the band from 2450 Hz to 2750 Hz,
set SF SKIP to ON. 4. Select an incrementing rate (0.3, 1.0 or 3.0
3. Move bar cursor to INCR RATE box. increments/second).

5. Move bar cursor to SWEEP box.
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~ )

.

A
["'BEE"""] L 1o | [ simeLE |
[W OFF J L 1.8 ] ,N 7' SF  SKIP INCR RATE SWEEP
SF  SKIP INCR RATE " SWEEP [7777 = N e oo Te
[; "_351,“]": [.,,, 39084 ]H- " 1ee 7]u. L0 FREQ HI FREQ FREQ [NCR
Lo FREQ  HI_ FREQ  FREQ INCR [ e [ e ]
[ e ] I Tdiela ] ¥ - Lo Y — w1
v Lo Ty - L———]OH_ orr
['7 orr | I " oFF ] TLimiTs PLOT
LIMITS " PLOT INTERFACE 1 .~ MEASUREMENT
EEUEEOTE 'NTERFACE 1 - MEASUREMENT . /

/

8. Enter the starting frequency.
6. Select GN SLOPE, CONT or SINGLE or
select sweep OFF. If you select off, your 9. Move the bar cursor to the HI FREQ box.
done.

7. Move the bar cursor to the LO FREQ box.

.

)
[ OFF ] [ 1.8 I r SINGLE I
[ OFF l [ 1.4 I I S INGLE ] SF  SKIP INCR RATE SWEEP
S . . PR e - _
SF SKI1P INCR RATE SWEEP [ :"‘4‘]"‘ [‘ S904 ]Mz M-
I 394 J"‘ []H= I IBE’VJHZ LO FREQ H1 FREQ FREQ INCR
HI1 “REQ FREQ INC : - —
LO FREQ FREQ Q INCR [ 16 0 ] r"lB.B J
I 18.9 ] I c1v.8 ] v Lo v - H1
Y LO Y HI [ OFF ] 77();-‘; ]
[" OFF ] [ OFF ] LIMITS PLOT
LIMITS T PLOT 9 INTERFACE 1 - MEASUREMENT
INTERFACE 1 - MEASUREMENT y /

12. Enter the frequency increment.

10. Enter the ending frequency.
13. If you are doing a 2-wire/4-wire

11. Move the bar cursor to the FREQ INCR box. measurement, proceed to the
measurement. Otherwise, go to the next
step.
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14.

15.

16.

=

ONoOORA~WN

Move the bar cursor to the PLOT box and
select ON or OFF.

Move the bar cursor to the Y LO box and
select the lower limit of the Y axis. Then,
move the bar cursor to the Y HI box and
select the upper limit of the Y axis. If you
are plotting a level/frequency measurement,
then the value you enter will be in dB. The
lower limit range is -50 to + 9 dB and the
upper limit range is -9to + 10dB. If you are
plotting an envelope delay measurement,
then the value you enter will be in
microseconds and will automatically be
multiplied by 100.

Move the bar cursor to the LIMITS box and
select C4, C2, C1, 3002 or OFF. The C4,
C2, C1 and 3002 selections are predefined
conditioning limits per Bell Publication
41009.

P/AR Measurement.

T™ 11-6625-3187-10

[746557' ] [ 3@ I [;SI“GLé ]
SF  SKIP INCR RATE SWEEP
l, 5B ]H. [ sa88 ]Hz [ 198 lN-
LO FREQ H1 FREQ FREQ INCR
[7 wo .5 I | ‘085 7]
v Lo v M1
[ orr ] { sz
LIRITS PLOT
Y SEMIFEEINE 'NTERFACE 1 - MEASUREMENT D

Connect equipment under test to the RCV jack (4-wire tests only) and the XMT jack and connect appropriate

monitoring equipment to the DIAL/MON jack.

Display the TRANSMISSION MEASUREMENT FUNCTIONS menu.

Move the bar cursor to A: P/AR and press ENTER.
Make CIRCUIT INTERFACE 1 selections|(para 2-2)).

Make CIRCUIT INTERFACE 2 selections|(para 2-2K).

Display the P/AR MEASUREMENT page.

Enter a transmit level.

To start the measurement, press RUN/HALT.

To stop the measurement, press RUN/HALT again.

Level Versus Frequency Measurements.

NOTE

R ECE 1 VvV E

IL l};éj |[VY:E’§?T| dBumi
P-AR UNMITS "LEVEL
TRANSHIT

| o] 150

ERMUEEDTEN 'NTERFACE 1 - INTERFACE 2

All generated frequencies that are sub-multiples of 8 kHz should be offset by 4 Hz
to prevent interference with the sampling of digital T-carrier facilities.

Connect equipment under test to the RCV and/or XMT jacks and connect appropriate monitoring equipment

to the DIAL/MON jack.

Display the TRANSMISSION MEASUREMENT FUNCTIONS menu.
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8.

Move the bar cursor to 60Hz FILTER and select

IN or OUT, as desired..

0.3
L]
(R
8. L
'
[ B¢ \——\
L
v 08 -
v
i 4.4
4.4
4
4.4
4.4
43
] S0 108 500 2800 50 1000 1SN0 MM 5N W0
L + Frequency ¢

Voice Band Plot

10. To start  the measurement,

be displayed.

press
RUN/HALT. If you turned PLOT on, then a
graphic plot of level versus frequency will

11. If you did not select plot, you can
change the transmit level during the measurement by
moving the bar cursor to the dBm box and entering a

value.

2-25

T™ 11-6625-3187-10

3. Move the bar cursor to B: LEVEL/FREQUENCY/ENV DELAY and press ENTER.
4, Make CIRCUIT INTERFACE 1 selections|(para 2-2)).
5. Make CIRCUIT INTERFACE 2 selections|(para 2-2k).
6.  Setup SWEEP CONTROL and set up screen plot, if desiredi(para 2-2m).
7. Display the LEVEL/FREQUENCY MEASUREMENT page.
- A
[ LEVEL - FREQUENCY ] (" [,,, . L ] N
Tt T N T - LEVEL -~ FREQUENCY
T TR ECE vE o — 0T T -
_ Jjae- L e (I O
- TRANSHNIJI T - T RA NS M I T -
[+on 0 Jeon [ surr]n- e o] e [Cweer]e-
HMEASURENENT CONTROL - [ T;;F’n's'llmﬁhmlr CONTR(I)_L Wi |
[ vorce | o F1LTER BanD
68H= FILTER BAND
m SWEEP CONTROL -~ INTERFACE 2
L EENUWIIEE SWEEP CONTROL - INTERFACE 2 / o S/

Move bar cursor to BAND box and select
VOICE or WIDE band

0.5
0.4
.34
0.4
t
[ B! /
L
¢ LY
.
[ B!
! 9.2
L
4.4 L
.4
.35 + + + + + -t
) 2000 et o0 L] 100008
+ Frequency

Wide Band Plot

12. If a sweep was not selected and you did not

turn on plot, you can enter a frequency
during the measurement by moving the bar
cursor to the Hz box and entering a value.

13. To stop the measurement, press

RUN/HALT.
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at the other end of the link operates as the measurement set.
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Envelope Delay Measurement Setup. The envelope delay measurement can be made in two basic modes:
NORMAL and REPEAT. In the NORMAL mode, the test set operates as the measurement set and another tester at the
other end of the link is set up as a repeater. In the REPEAT mode, the test set operates as the repeater while the tester

Do the following procedure to set up the tester for

envelope delay measurements. Then, perform the envelope delay normal-mode procedured (para 2-2p) or the envelope
delay repeater-mode procedures|(para 2-2]).

Connect equipment under test to the RCV jack (4-wire circuits only) and the XMT jack and connect

I L R TN

TRANSHNI1T

[038,8 ]dB- REF[ lBB1JHx [VSHEEP]Hx
MEASURENENT CONTROL, -

]

AN SWEEP CONTROL -~ INTERFACE 2

[ womrmac | |

DISPLAY

N()Rﬂlsljwl
MODE

J

1.
appropriate monitoring equipment to the DIAL/MON jack.
2. Display the TRANSMISSION MEASUREMENT FUNCTIONS menu.
3. Move the bar cursor to B: LEVEL/FREQUENCY/ENV DELAY and press ENTER.
NOTE
You can not do an envelope delay measurement on a 2-wire circuit.
4, Make CIRCUIT INTERFACE 1 selections| (para 2-2j).
5. Make CIRCUIT INTERFACE 2 selections| (para 2-2K).
6. Display the LEVEL/FREQUENCY MEASUREMENT page.
( N
B L RECE N VE DT
I E i
— == T R A N S M 1T —— o
[rom.a ]ae- [ sueee]n-
HMEASUREMENT CONTROL -
[ ovr ] [ voree ]
68H= FILTER " BAND
& NI SWEEP CONTROL -~ INTERFACE 2 /
N
7. If the ENVELOPE DELAY page is not 8.

displayed, move the bar cursor to the
LEVEL/FREQUENCY box and select
ENVELOPE DELAY.
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Do the envelope delay normal-mode
procedures [para_2-24) or the envelope
delay repeater-mode procedures
| 2)]



g.

Envelope Delay Normal-Mode Operation.

measurement set.

NOTE

T™ 11-6625-3187-10

Use this procedure when the test set is to operate as the

All generated frequencies that are sub-multiples of 8 kHz should be offset by 4 Hz
to prevent interference with the sampling of digital T-carrier facilities.

l w

| ENVELOPE DELAY

R ECE I VE

== Il

TRANSMNIT

-

tHH B Id[l- I l“““"'z

MEASUREMENT CONTROL.
| e s
MODE

NO l l

NORMAL I
DISPLAY

/

If you have not already done so, set up for
envelope delay measurements (para 2-20).

Move the bar cursor to the MODE box and
select either NORMAL or WB NORMAL.

[
I

[ ooz re— |

\

I ENVELOPE DELAY '

R ECEIVE

“4 Be “ “H" l[

TRANSNMNIT

+sHH H IdB- [ lﬂﬂqlﬂz

HEASUREMENT CONTROIL.

[ NORMAL l [ NORMAL ]

NULL DLY DISPLAY MODE

> U)o SWEEP CONTROL. -~ INTERFACE 2

J

Move the bar cursor to the NULL DLY box
and select either YES (to set up a reference
frequency and null its delay) or NO (no
reference frequency).

If this will be a swept return reference
measurement, set up SWEEP CONTROL
and the plot function (para 2-2in).
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a )
[ ENVELOPE DELAY ]
R E C E I V E
Il l]dB- H ]I"x " “.m
TRANSH I T
[-40 0 Jabe "= [ rama]u=
ZERO REF
MEASUREMENT CONTROL.
| YES l I-mml].l l Nuknm.l
NULL. DLY DISPLAY HMODE
SWEEP CONTROL - INTERFACE 2
o e S
3. Move the bar cursor to the DISPLAY box
and select either NORMAL or DAMPED. If
DAMPED is selected, the values in the
RECEIVE result boxes will be average
values.
7 ™
l ENVELOPE DELAY ]
R EC E I VvV E
" “dn_n " “H: n “pu
T RANSRPM I T
[lHH ;] Idn-u = !HH»I
Z2ERO REF
MEASUREMENT CONTROL
[ YES ' [ NORMAL ] l NORMNALL ]
NULL DLY DISPLAY MODE
HETINEINR SWEEP CONTROL - INTERFACE 2
\_ J
6. If you are not sweeping and you are using a

reference frequency (YES in NULL DLY),
move the bar cursor to the Hz box and enter
the desired reference frequency. This
frequency will appear above the ZERO REF
entry when the measurement is started.
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"RECEIVE
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TRANSH I T
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|0ﬂﬂ_u ]dB-H REFI]H:

AEASUREMENT CONTROL.

[ ves | [

NULE DLY

NORHMAL } l N()Rﬂﬂi. J

DISPLAY HODE

BIISETR SWEEP CONTROL - IMTERFACE 2

_J

7. If you are sweeping and you are using a
reference frequency (YES in NULL DLY
box), move the bar cursor to the REF Hz
box and enter the desired reference
frequency.

8. To start the measurement, press
RUN/HALT.

\
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Voice Band Plot

11. To stop the measurement,

RUN/HALT.

press
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R ECE | VE

[ o1 Jasme |

TRANSRBHIT
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16844 Hax
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MEASUREMENT CONTROL

I YES ] I

NULL DLY

14694 l H
ZERO REF =

NORMAL ] I
DISPLAY

NORMAL ]
HODE

EINMUNEIYE SYEEP CONTROL - INTERFACE 2 J

9. If the plot function is off, you can change
the transmit level during the measurement
by moving the bar cursor to the dBm box
and entering a value.

10. If neither sweep or plot was selected, you
can enter a frequency during the
measurement by moving the bar cursor to
the Hz box and entering a value.

( ™
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Wide Band Plot
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r. Envelope Delay Repeat-Mode Operation. Use this procedure when the test set is to operate as the repeater.
~ N - A
[ ENVELOFE DELAY ]
[ ENVELOPE DELAY ]
—teee———————— R ECE 11 VE —
"R ECEIVE —————-
i __Jja=- i - [-21 Jae= [ 1ee4 Jius=
TRANSH I T ————"
. — TRANSNMNIT
[ta0.e ]~ [ reee]ux [P 45 [ ie04]n-
—— - ——MEASURENENT CONTROL- —
- MEASUREMENT CONWTROL—— -
[ merear |
MODE
Y SNDUNIEE SWEEP CONTROL -~ INTERFACE 2 ) SWEEP COMTROL - INTERFACE 2 )
1. If you have not already done so, set up for 3. If this will be a swept forward reference
envelope delay measurements (para 2-20). measurement, set up SWEEP CONTROL
(para 2-2in).
2. Move the bar cursor to the MODE box and
select either REPEAT or WB REPEAT. 4. To start the measurement, press
RUN/HALT.

5. To change the transmit level during the
measurement, move the bar cursor to the

dBm box and enter a value.

.

I ENVEIL.OPE DELAY ]

I RECEIl VE —————r

(-2 Jje=- |

——————-— T RANSHI T ——

[+ee. @ ]4pa | —znmm | =
i~ MEASUREMENT CONTROL

l REPEAT I

TODE

1684 [ln=

ENUSEDNE SWEEP CONTROL .~ INTERFACE 2

/

6. If a sweep was not selected, you can enter a frequency during the measurement by moving the bar cursor to

the Hz box and entering a

7. To stop the measurement,

value.

press RUN/HALT.
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Intermodulation Distortion Measurement. During this measurement, the test set can be the measuring receiver, the
4-tone transmitter, or both at the same time.

\

1. Connect equipment under test to the RCV
jack (4-wire circuits only) and the XMT jack ( N
and connect appropriate  monitoring e e e
equipment to the DIAL/MON jack. RECE I VE: |ESEGEETENE
2. Display the TRANSMISSION P Qe
MEASUREMENT FUNCTIONS menu. LEVEL SPURIOUS
3. Move the bar cursor to C: (T - -
INTERMODULATION DISTORTION and E.... 'aniiéj.]a“ %“
press ENTER. ]
4. Make CIRCUIT INTERFACE 1 selections rReansnIT o
([para 2-2)) and CIRCUIT INTERFACE 2 [e0 0 |m-n |ermoxm
selections|(para 2-2Kk). VEVEL SHGNAL
5. D|sp|ay the INTERMODULATION K HEMPEEEE INTERFNACE 1 - INTERFACE 2 /
DISTORTION page.
6. If the test set is to be a measuring receiver
only, select OFF in the SIGNAL box and press
RUN/HALT. The message Analysis in
Progress, Wait and a number telling you how
long to wait will flash. The measurement is
not valid until this is over.
7.
NOTE
As a measuring receiver, the test set will automatically detect a 2-tone signal and
begin a noise correction cycle. During this cycle, SNR CHECK IN PROGRESS
will be displayed. When the cycle is over, NOISE CORRECTED will appear. If the
2-tone signal is removed before the cycle is complete, SNR CHECK ABORTED
will appear and no correction will occur.
4 ™
R
Ere f b s ™l L TN DS THaRTION RECET v E.
R ECE I Vv E (R AR
dBm#H 4B
"friiﬁndn-ﬂ ﬂjﬁ ,,,:ZJ‘B " LEVEL ]l "SPURIOU!_!
LEVEL SPURIOUS
PR - li fl+» Il Jlo
ﬂ - mj‘"’ D"B 2nd ORDER 3rd ORDER
Znd ORDER 3rd ORDER
] TRANWNSHIT
TRANSRPRNIT
El", I.m-ﬂ IJ S1GNAL
LEVEL SIGNAL INTERFACE 1 .~ INTERFACE 2
EUPEEEEE INTERFACE 1~ INTERFACE 2 / . /

If the test set is to be a transmitter, select
4TONE in the SIGNAL box.

To start the transmission, press RUN/HALT.

To change the transmit level, move the bar
cursor to the LEVEL box and enter a value.
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10.

To transmit a 2-tone signal for a noise
correction cycle at the receiving end, press
the T or | key. The SIGNAL box will
indicate 2-TONE for about 13 seconds.
After that, 4-TONE will reappear in the
SIGNAL box. If you press the T or | key
during the 2-tone transmission, it will stop
and the 4-tone transmission will resume
before the time is up.
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t. Phase And Amplitude Jitter Measurements. You can transmit a tone for the receiving end to measure, measure a
tone transmitted to you or both.

1.

10.

11.

Connect equipment under test to the RCV
jack (4-wire circuits only) and the XMT jack
and connect appropriate  monitoring
equipment to the DIAL/MON jack.

Display the TRANSMISSION
MEASUREMENT FUNCTIONS menu.

Move the bar cursor to D:
PHASE/AMPLITUDE JITTER and press
ENTER.

Make CIRCUIT INTERFACE 1 selections
[para 2-2)).

Make CIRCUIT INTERFACE 2 selections
[para 2-2k).

Display the PHASE/AMPLITUDE JITTER
page.

Move the bar cursor to the WEIGHTING
and select STD (20 Hz to 300 Hz), STD +
LF (4 Hz to 300 Hz) or LF (4 Hz to 20 Hz).

NOTE
The PAD box is not used and
will always indicate OFF.

To start the measurement, press
RUN/HALT. Read phase jitter in the DEG
box. Read amplitude jitter in the % box.
Read the holding tone frequency in the Hz
box. Read the received level in the dBm (or
dBmO) box.

To change the weighting during the
measurement, move the bar cursor to the
WEIGHTING box and make a selection.

To change the transmit level during the
measurement, move the bar cursor to the
1004 Hz dBm box and enter a value.
To stop the measurement,
RUN/HALT.

press

u. Noise Measurements. The test set will measure:

=

arwN

e Idle (C-message) noise (NOISE)
e Signal-to-Noise (S/N)

¢ Noise to ground (N-G)

e C-notched noise (NSE+TONE)

KECEIVE
" "IH—Z(; " "7
[l JJee- i [ | s m— |
WE L GHT I NG
HOLDING TOMNE
1HHY H> l."“.“ l(‘Bn I OFF I
Pob
BINELTER 'NTERFACE 1 - INTERFACE
RECEIVE
" “.ot “l)l:(; “ w1 "/
" w1 "(m..u I[ 1804 ]luz |~n—l
WE ITGHT IENG
H O LD 1 NG T O NE
1HHA Iouu “ ldu,n I OFF l
POoD
EAUTELIEE INTERFACE 1 - INTERFACE 2 )

Connect equipment under test to the RCV jack (4-wire circuits only) and the XMT jack and connect
appropriate monitoring equipment to the DIAL/MON jack.
Display the TRANSMISSION MEASUREMENT FUNCTIONS menu.

Move the bar cursor to E: NOISE and press ENTER.
Make CIRCUIT INTERFACE 1 selections|(para 2-2)).

Make CIRCUIT INTERFACE 2 selections|(para 2-2K).
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6. Display the NOISE SIGNALNOISE page.

7. Move the bar cursor to the FILTER box and
select a filter.

8. Move the bar cursor to the MODE box and
select the measurement mode according to
the filter selection, as follows:

FILTER MODE Tone
C MSG NOISE No
S/N Yes
N-G No
NSE + TONE Yes
50KB NOISE No
N-G No
PRGM NOISE No
N-G No
15KHZ NOISE No
N-G No
3KHZ NOISE No
S/IN Yes
N-G Yes
NSE+TONE Yes

9. Move the bar cursor to the RESPONSE
box and select NORMAL or DAMPED. If
damped is selected, the noise level
indications will be averaged.

10. To start the measurement, press
RUN/HALT.

11. The level of the holding tone produced
during S/N or NSE + TONE measurements
may be changed by moving the bar cursor
to the 1004 Hz dBm box and entering a
level.

12. The FILTER and MODE settings may be
changed during any measurement by
moving the bar cursor to the appropriate
box and making your selection.

13. To stop the measurement, press

RUN/HALT.
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v. Transients Measurement. There are three types of transient measurements that can be performed. Thus, the test
set operates in one of three transient measurement modes:

. NORMAL - In this mode, a holding tone at a level of -13 dBmO is produced at the transmit end of the line. A
measuring set at the receive end counts events. Events include impulse noise occurrences as well as phase hits,
gain hits and dropout occurrences in the holding tone. These events are counted and accumulated for a length of
time specified by the operator. The maximum number of events that the test set will count in one second is called
count rate. The count rate can be selected by the operator between 7, 8 or 100 counts per second.

. NSE TO GND - The noise-to-ground mode is similar to the normal mode except that events are measured with
respect to station ground (connected to GND lug on the rear panel of the test set). The holding tone is used only
as a reference to measure impulse noise events; events involving the holding tone are not counted.

. COUNT W/O TONE - The noise without tone mode is similar to the normal mode except that the holding tone is
used only as a reference to measure impulse noise events; events involving the holding tone are not counted.

1. Connect equipment under test to the RCV jack (4-wire circuits only) and the XMT jack and connect appropriate
monitoring equipment to the DIAL/MON jack.

2. Display the TRANSMISSION MEASUREMENT FUNCTIONS menu.
3. Move the bar cursor to F: TRANSIENTS and press ENTER.
4, Make CIRCUIT INTERFACE 1 selections|(para 2-2)).
5. Make CIRCUIT INTERFACE 2 selections|(para 2-2k).
6. Display the TRANSIENTS page.
( , , A s o ST
I SHET IM“ "El-nvsw“ tl'm»’nnT!:/!;“: l I‘“ E"(: " V"l: I 188 I/xm;
LRI N o i
(',;THP v HITS " noRnat l.‘ m 4B e ":: n 11.').'("}(?. 1}
I»II!nSH.l.‘)]Idu !!nlu— 4“«!7! l)!‘!POUT( lllzdn) ." 'I II )“ Il ]I ‘
L [eRTRCy 7 R 2 J i\ RSTUENOTE. I:I'I-ZRITI(JE Vo lN'I‘I-IR:rl( e o2

7. Enter the duration of the transients

measurement in the SET box 8. Move the bar cursor to the CNT/RATE box

and select between 7, 8 and 100.

2-33



I !-I—i " II ]I I 144 I <HEC

SET ELAPSED UCNT RATE

1 IMPULSE b o ABs ] ) 1
w L1} RS HI . 76
STEP .4 Jam " NORMAL 1]

"nmTs "

[

PHASE - 1% deqg GAIN: 3 dB DRPOUTC t2d4dB)

XxnT 13 8 dBem 1HHA He

BEUINOIEEE I|NTERIACE | - INTERFACE 2

9. Move the bar cursor to the LO: entry point
(left-hand box in the IMPULSE NOISE
(dBmC) area and enter the lower noise
threshold. Impulse noise events with peak
levels between this value and the MID:

value will be counted in the box above.

. e skh SE CdBe 0 > ,
1.0 68 nin: ¢y Hi: 6
STEP 4 d®B L NORMAL I
' TS '
I
| [ o Il [ I
PFIMNMSE: 1% e-yy GNIN 3 4B DRPOWT 122d41%)
XHT '3 ¥ dBwm 1THHA .
BMUEEOTEER MTERFOACE 1 - INTERFQCE 2
— o . R

11. Move the bar cursor to the area beneath the
HI: value (bracketed by double lines) and
select the desired mode (NORMAL, NSE
TO GND or COUNT W/O TONE). If NSE
TO GND or COUNT W/O TONE is selected,
go to step 14.
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RECETIGWVE
[ 5,_‘n " H I 1898 I/sEc
SET ELAPSED CNT RATE

) IMPULSE SE CdBinl > '
LO: 68 niD:. vz HI:. 76
LR - b # NORmAL
. HITS Y
PHASE: 15 dey GAIN: 3 dB  DRPOUTC 124B)
XAT. 138 dbm 1484 Ha
ESTINERITEE | NTERFACE 1 - (NTERFACE 2 .

10. Move the bar cursor down to the STEP:
entry point (beneath the LO: entry) and
enter the dB difference that you want
between LO: and MID: values and between
MID: and HI: values. The MID: and HI:
values will change automatically. Impulse
noise events with peak levels between the
MID: value and the HI: value will be counted
in the box above the MID: value. The
impulse noise events with peak levels
above the HI: level will be counted in the
box above the HI: value.

[ e,l..;.. " “ [luu I/S;li(i

SET ELAPSED CNT RATE
' IMPULSE SE CdBy w0 )
LO: 68 nin: ¢ HE . 76
STEP 4 dB 1 NORMAL n
HITS 1

1
MIGRIENE deq GAIN: 3 dB  DRPOUTC 124B)>

XMT 13 . H dBa 1949 e

MZIUSEIEEE |NTHRIACE 1 - INTEREACE 2

12. Move the bar cursor to the PHASE: entry in
the HITS area and enter the phase shift
limit, in degrees. Momentary phase shifts
beyond this limit will be counted as a phase
hit in the box above.
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— ﬁ e
R ECE I VE
I_nl..a.. I[ H:'!l]l I 100 |/s;1~:(:
GET l::l.nl"f;l-ll) CNT RNTE
' IRPULSE SE CdBrnC ) ) o =3 o) e
[ B T R [ R R I
:';,Erxép?:} a8 nn):“::S 0 :(I)Rm{.f; 'll STszg uB niD: 2 I HIL: G "
Lo e ]
PHASE : 15 degyg GAIN: 3 J&B DRPOUTC t2d4dB)
XMT: 13.8 dBm 1964 Hx KMT: 13.8 dBmB® 1964 H=
I-ll— INTERFNCE 1 - INTERFACE 2 J \_ INTERFACE 1 - INTERFACE 2 Y,
13. Move the bar cursor to the GAIN: entry and 14. To start the measurement, press the
enter the gain increase limit, in dB above RUN/HALT key. Do not attempt to change
the holding tone level. Momentary gain the parameters during the measurement. If
increases that exceed this limit will be you must change them, press the
counted as a gain hit in the box above. RUN/HALT key to stop the measurement,

move the bar cursor and make changes,
and then start the measurement again.

TR ANGSI P NTS
" RECETIVE
RECEIVE
l 1s,l..i.. I[ u:n“ [ 7 l/SE(:
I_nl..a.. I[ H:'!l]l I 100 |/s,1~.(.
SET ELAPSED N :
SET ELOPSED CNT RNTE > H T RATE
R N R 1MPULSE SE (dB.nCa)d '
' 1APULSTE SE CdBinC )
|[ | ( | [[ olf
A L |
. . 68 Mt 2 HE: 76
Lo: 68 nib: v2 HY i as sTEr®S am ummummu
STEP:4 4B " NORMAL n
HITS v
s “l] [ I |
PHASE: 15 deg GAIN: 3 4B DRPOUTC 12dB) e )
XMT: 13.8 dBmB8 1884 H=
XMT: 13.8 dBem 1904 He
\_ INTERFACE 1 - INTERFACE 2
-_ INTERFACE 1 - INTERFACE 2 Y, J

COUNT W/O TONE Test in Progress

NSE TO GND Test in Progress
w. Return Loss Measurements. Return loss measurements can be made on 2-wire or 4-wire circuits. For 2-wire
measurements, you can insert or remove a 2.16 microfarad capacitor in series with the load. For 4-wire measurements,
you can select a value to compensate for the transhybrid losses. The test set provides a means to turn off any echo
suppressors in the line. For either type of circuit, there are four types of measurements that can be made:

° SRL LO (Singing return loss, low band) - The test set transmits a noise signal produced by passing a wide band
noise signal through an SRL low band filter (100 Hz to 1200 Hz) and measures the return loss. @BULLET =
SRL HI (Singing return loss, high band) - The test set transmits a noise signal produced by passing a wide band
noise signal through an SRL high band filter (1000 Hz to 6000 Hz) and measures the return loss.
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¢ ERL (Echo return loss) - The test set transmits a noise signal produced by passing a wide band noise signal through an
ERL filter (500 Hz to 2000 Hz) and measures the return loss.
¢ SINE WV (Sine wave signal return loss) - The test set transmits a selected tone (from 20 Hz to 5000 Hz) or a sweep
and measures the return loss.
Connect equipment under test to the RCV and/or XMT jacks and connect appropriate monitoring equipment

1.

Nogakwd

to the DIAL/MON jack.

Display the TRANSMISSION MEASUREMENT FUNCTIONS menu.
Move the bar cursor to 2-4 WIRE RETURN LOSS and press ENTER.
Select a 2-wire or 4-wire circuit on the CIRCUIT INTERFACE 1 page [(para 2-2]).

Make CIRCUIT INTERFACE 2 selections|(para 2-2k).

For a swept sine wave measurement, set up SWEEP CONTROL[(para 2-2n).
Display the 2W or 4W RETURN LOSS MEASUREMENT page. The title of the page depends on the 2-
Wire/4-Wire selection made on the CIRCUIT INTERFACE 1 page.

N
FETURN 1.O%S MEACUEREMINT
I Jlar " [ o |
RETURN LOSS SERIES [S(21 4
TR ANSH I T
l "G U ldl}n“ [ ERI. ]
LEVEL TYPE
l OFF ] I ouT ]
ECHO SUPPR GHH- FILLT
\ INTFERFACE 1 ~» INTERFACE 2 /
8. For a 2-wire circuit, move the bar cursor to
the SERIES CAP box and elect IN or OUT.
10. Move the bar cursor to the TYPE box and

select the type of measurement (SRL LO,
SRL HI, ERL or SINE WV).
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ETUORN Lo,

FUEVe 0 Mitdl

R E CF | VvV E

" ]IdB

RETURN LOSS
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I YUK .8 ]dB- I ERL I
LEVEIL.

| orr | |

ECHO SUPFPR

TYPE

ouT I
68H= FILT
INTERFACE 1 - INTERFACE 2

\ /
For a 4-wire circuit, move the bar cursor to
the THYBD LOSS box and enter a
transhybrid compensation value.
7~ I
AW IKETOIRN Lar Fip e vt ™R ML
II “dH [ +HH. B ldB
RETURN LOSS THYBD LOSS
T R ANSHP I T
| +vw.o |asa | e —
LLEVEL TYPE
[ OFF ] l ouT l
ECHO SUPPR GHH= FILT
\_ HETDWNITE [NTERFACE 1 - INTERFACE 2




X.

N

AW KETURN L0OSS MEASUREMENT
RECEI1VE
",,, T J]dB [[ '7“"2[ ‘A0 .8 de
RETURN LOSS THYBD LOSS
TRANSH I T
[ e IdB- I 1881 ]H- I SINE WV ]
LEVEL TYPE
l m:nvr:l [ D1 '
ECHO SUPPR 6PHz FILT
INTERFACE 1 - INTERFACE 2 Y,

11  Move the bar cursor to the 60Hz FILT box
and select IN or OUT.

( AW RETURN LO%% MEASUREMENT
RECEIVE
" ]]dB [I ]]n,.l ‘e B ]as
RETURN LOSS THYBD LOSS
TRANSRHI T
| ‘pa.a ]dB- [_nm]uz [ stoe wo |
[LEVEL TYPE
| OFF I [ ouT ]
ECHO SUPPR 6HH= FILT
\_ INTERFACE 1 - INTERFACE 2 D

13. If a SINE WV type was selected and sweep
control is off, move the bar cursor to the Hz
box in the TRANSMIT area and enter a
frequency between 20 and 5000 Hz.

14. To start the measurement,
RUN/HALT.

press

T™ 11-6625-3187-10

o

AW RETORN LO9%S MEASURIMENT
T RECE I VE T
Ir,, T ]lds [ ‘80 .8 ]dB
RETURMN LOSS THYBD LOSS
TRANSHIT
| mGmCE] 18- | eme ]
LEVEL TYPE
I OFF I I ouT ]
ECHO SUPPR GUH= FILT
INTERFACE 1 - INTERFACE 2

12. Move the bar cursor to the LEVEL box and

enter a transmission level.

e ™
AW RETURN LOSS MEASDREMENT
R E CE 1 VvV E
[I v ]l(m I THH Y IdB
RETURN LOSS THYBD LOSS
T RANSMIT
I HG . a I((B- l ERL. I
LEVEL TYPE
| | | our |
ECHO SUPPR GAH= FILT
\ INTERFACE 1 ~ INTERFACE 2 /
15. To turn off an echo suppressor in the line,
move the bar cursor to the ECHO SUPPR
box and press the M or ¥ key. A tone will
replace the noise signal for a short time to
turn off the echo suppressor.
16. To change any of the initial parameter

settings, refer to steps 8 through 13 as
necessary.

Setting Up And Monitoring GPIB (Remote) Operation. When the test set is placed under remote control, you can
normally regain control of the test set. However, the remote controller can send commands to the test set to lock
the keyboard completely. This is usually done during the time that an automatic measurement is underway.

1. Display the MAIN MENU.

2. Move the bar cursor to F8: COMMUNICATIONS and press ENTER.
3. Move the bar cursor to D: IEEE-488 COMMUNICATIONS and press ENTER.
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4. To start remote operation, press any key except F1 or HOME.
5. To stop remote operation, press Fl or HOME.
y.  Turning Off Power.
1. Press the F1 key.

2. Press the 0 part of the Power switch.
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APPENDIX A
REFERENCES

A-1. SCOPE

This appendix lists all forms, field manuals, technical manuals, and miscellaneous publication references in
this manual.

A-2. FORMS

Product Quality DefiCiEeNCY REPOIT........cciiiiiiiiiiiiie et e s seaee e sneeeas Form SF 368
Recommended Changes to Publications and Blank FOrms............ccccceeiiiiiiiiiee e, DA Form 2028
Report of DISCrepanCy (ROD)......ccoiuiiiieiiiiiie ittt sttt st e e e et e e e anenes Form SF 364
Transportation Discrepancy Report (TDR) .......ooouuiiiiiiiiiiiiiiiiie et e e e Form SF 361

A-3. TECHNICAL MANUALS

Unit, Intermediate Direct Support, and General Support
Maintenance Manual for Transmission Test Set,
AN/USM-608, (NSN 6625-01-246-8206)......cccuvrieiiiurrieeiiiieeesiiieeessireeessssneeesssneeesasbes TM 11-6625-3187-24

Unit, Intermediate Direct Support, and General Support
Maintenance Repair Parts and Special Tools List for
Transmission Test Set, AN/USM-608, (NSN 6625-01-246-8206)...........cccoerveeeernnil TM 11-6625-3187-24P

A-4. MISCELLANEOUS PUBLICATIONS

Consolidated Army Publications and FOrmMS INAEX.........ccoiiuiiiiiiiiiieiiiiiee e DA Pam 25-30
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APPENDIX B
COMPONENTS OF END ITEM AND BASIC ISSUE ITEMS LIST

Section |. INTRODUCTION

B-1. SCOPE

This appendix lists Components of End Item and Basic Issue Items for the test set to help you inventory
items required for safe and efficient operation.

B-2. GENERAL
The Components of End Item and Basic Issue Items lists are divided into the following sections:

a. Section Il. Components of End Item. This listing is for information purposes only, and is not
authority to requisition replacements. These items are part of the end item, but are removed and separately
packaged for transportation or shipment. As part of the end item, these items must be with the end item
whenever it is issued or transferred between property accounts. lllustrations are furnished to assist you in
identifying the items.

b. Section Ill. Basic Issue Items. There are no Basic Issue Items required to place the test set into
operation.

B-3. EXPLANATION OF COLUMNS

a. Column (1) - Hlustration Number (lllus Number). This number indicates the number of the
illustration in which the item is found.

b. Column (2) - National Stock Number. Indicates the National Stock Number assigned to the item
and will be used for requisitioning purposes.

c. Column (3) - Description. Indicates the federal item name and, if required, a description to identify
the item. The last line for each item indicates the Commercial and Government Entity Code (CAGEC) (in
parenthesis) followed by the part number.

d. Column (4) - Unit of Measure (U/M). Indicates the measure used in performing the actual
maintenance function. This measure is expressed by a two-character alphabetical abbreviation (e.g., ea, in,

pr).

e. Column (5) - Quantity required (Qty Rqr). Indicates the quantity of the item authorized to be used
with/on the equipment.

B-1



T™ 11-6625-3187-10

Section Il. COMPONENTS OF END ITEM

(1) (2) (3) (4) (5)
ILLUS NATIONAL STOCK DESCRIPTION Uu/Mm QTY
NUMBER NUMBER CAGEC AND PART ROR
NUMBER
1 5920-00-228-7882 Fuse, Cartridge €a 1
(81349) FO2B250V2A
2 Patch Cord ea 1
ADC 4-23643-0080
3 Power Cable Assembly ea 1
(80126) C-3122-02M-MGY
4 6625-01-246-8206 Transmission Test Set ea 1
(80058) AN/USM-608

Change 1
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