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1. GENERAL INFORMATION
A. Operating Practice

1.01 This practice provides operating
instructions for the Halcyon 704A2
Wide Band Test Set. (See figure 1.)

sections are included in

this practice. Section 1 contains
general information about the 704A2;
Section 2 lists its specifications;
Section 3 provides information on 704A2
options and accessories. Section 4 sup-
plies the instructions necessary to
install the 704A2 and connect it to a
power sogurce. Section 5 gives a de-
tailed description of 704AZ controls and
indicators that may be used for refer-
ence purposes. Section 6 provides the

1.02 Seven

complete operating instructions for the
704AZ; to learn to use the unit quickly,
simply turn to section 6 and follow the
instructicns for the particular test to
be  performed. section 7 provides
operating fiow charts,

1,03 This practice will be reissued
periodically to refiect equip-
ment  modifications. Whenever this

practice is reissued, the reason will be
listed in this paragraph.

B. 704AZ Wide Band Test Set

1.04 The 704A2 Wide Band Test Set is a

multifunction instrument designed
to measure circuit parameters that
affect transmission over voice-frequency
channels, program channels, and wideband
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Figure 1.

704A2 Wide Band Test Set
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channels. Measurement capabilities
include the following parameters:

. Noise to ground
(optional)

. Level

. Frequency

. Impulse noise {three
. Idle-channel levels)

noise
. P/AR

. Noise with
tone {notch
noise}

1.05 The 704A2 1is designed to test both

two-wire and four-wire circuits.
On a four-wire circuit the 704AZ2 can
simultaneously transmit and receive test
signals. On two-wire (dial-up) circuits
the Dial and Hold Unit must be used in
conjunction with the 704A2 to seize and
hold the circuit(s) under test.

1.06 When wusing the 704A2 as a trans-

mitter, test signals may be
selected and transmitted by the opera-
tor. Single frequency signals in a
range of 50 Hz to 110 kHz or the complex
P/AR signal may be seiected and trans-
mitted at a specific 1level. A guiet
termination to be used for noise tests
may also be selected.

1.07 When wusing the 704AZ2 as a re-

ceiver, test measurement circuitry
may be selected by the operator. The
operator may select level/frequency,
notch noise, noise, impulse noise, and
P/AR measurement circuitry.

1.08 Separate impedances for the re-

ceive and transmit sides of the
circuit may be set. Impedances of 135,
156, o600, 900, and 1200 ohms are avail-
able; the receive impedance may be
either terminated or bridged.

chosen to
These

1.00 Six  filters may be
weight the received signai.

filters are C-message, 3 kHz flat, pro-
gram, 15 kHz flat, 50 kbit, and 50 kHz
flat. A 1004-Hz notch filter may be

enabled for notch-noise measurements.
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1.10 The impulse noise threshold may be

set at any level between 40 dBrn
and Y9 dBrn, inciusive; an impulse test
duration of 5 minutes, 15 minutes, or
continuous may be set.

1.11 A noise-to-ground test may be made
using the optional noise-to-ground
adapter.

C. Inspection and Warranty

1.12 Standard Warranty. Products manu-

factured by Halcyon Communica-
tions, Inc., are guaranteed to be free
of defects in materials and workmanship

for a period of one year from the date
of shipment. Haicyon will accept re-
turned items, transportation prepaid to

the nearest service center, for repair
during the warranty period at no cost to
the customer, provided that the products
have not been subjected to improper in-
stallation, accident, misuse, neglect,
or unalithorized alterations.

1.13 Certification. Halcyon Communica-

tions, Inc., certifies that all
instruments are thoroughly tested and
inspected and found to meet published
specifications when shipped from the
factory.

1.14 Inspection. A1l Halcyon manufac-
tured equipment 1is carefully in-
spected and thoroughly tested prior to
shipment. Modern packaging techniques
are used to prevent damage in shipment,

1.15 If goods are received in a damaged

condition, A CLAIM SHOULD BE FILED
WITH THE CARRIER IMMEDIATELY. Normally,
the carrier will want to inspect the
shipping carton and packing materials.
A copy of this claim should be forwarded
to Halcyon.

1.16 If equipment that has no apparent
damage does not operate properly
when tested in accordance with the

instructions, it should be returned to
one of the addresses shown for repair or
replacement. Unauthorized field repairs






or medifications may invalidate the

warranty.

1.17 When returning equipment for re-
pair, utmost  care in packing

should be taken to avoid shipping

damage. [f available, use the original

cartcrs and packing material. Shipping

charges should be prepaid.

1.18 Returned equipment that 1is cov-

ered by the warranty will be re-
paired as expeditiously as possible and
shipped prepaid.

1.19 If the equipment is not covered by
warranty, a quotation for repair
charges will be made first, Repairs
will De made after authorization (pur-
chase order) to proceed is received.

1.20 Service Centers. Halcyon service

centers are located at the listed
addresses, Instruments should be re-
turned to  Halecyon, Inc., Customer

Service, at the nearest location.
DOMESTIC SERVICE CENTERS

2001 Gateway Place
Suite 201 East
San Jose, CA 95110
(408) 298-2065

2151 Michelson Dr.
Suite 275

Irvine, CA 82715
(714} 851-1057

1000 Main Street
Suite 180

Grapevine, TX 76501
(817) 481-7548

1931 J. Rohlwing Road
Roiling Meadows, IL 60008
(312) 255-~3000

Raritan Plaza III, First Floor
Edison, NJ (8837
(201) 225-5350

8375 Dunwoody Place
Atlanta, GA 30338
(404) 998-2210

COMPANY HEADQUARTERS

1 Halcyon Plaza
2121 Zanker Road
San Jose, CA 95131
(408) 293-9970

TWX 910-338-0562

2. SPECIFICATIONS

2.01 The following paragraphs 1ist
the specifications for the 704A2.

A. General

2.02 Mechanical

Height 5.05 in (12.7 cm).
Width 7.0 in (17.8 cm).

Depth 12.0 in (30.5 cm),
Weight 12.9 Ibs (5.83 kg).

2,03 Environmental
Temperature 0 to 50 degrees C.
Relative Humidity 0 to 95 pct, non-

condensing.

2,04 Electrical
Input Voltage 120 or 240 Vac.

Frequency 50-60 Hz.

Power Consumption 25 VA.

Battery Pack

Operating 3.5 hours (typical).
Time

Recharge 10 nours (minimum).
Time

Discharge/Re- Virtually uniimited.
charge Cycles
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2.05 Impedances
Output 135,150,600,900,
1200 ohms.
Input
Terminated 135,150,600,900
1200 ohms.
Bridged 20 kohms or
greater,

B. Transmitter
2.06 Variable Oscillator
Frequency Range
4 kHz Range 50 Hz to 4 kHz.
20 kHz Range 3 kHz to 20 kHz.
110 kHz Range 15 kHz to 110 kHz.

+13 dBm to -40 dBm;
+10 dBm to -40 dRm
@ 1200 ohms.

Qutput Level
Range

+/-0.1 dB, 200 Hz
to 4000 Hz;

+/-0.2 dB, 4 kHz to
15 kHz;

+/-0.5 dB, 15 kHz to
110 kHz.

OQutput Level
Accuracy

<-50 dB @ 300 Hz to
3000 Hz.

<=-40 dB @ 50 Hz to
110 kHz,

<-60 dB @ 1004 Hz.

Distortion

2.07 P/AR Signal Source

Per Tables J & K
PUB 41009.

P/AR Line
Spectrum

Output Level 0 dBm to -39 dBm.

Range

Qutput Level +/-1.0 dB

Accuracy

Output Level 1.0-dB increments.

Resolution
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C. Recetyer

2.08 Level Measurement

Level Range
Frequency Range

Level Accuracy

-30 dBm to
+8 dBm

All Other
Levels

Level Resolution

Detector Type

Level Range
Idle Channel
Notched

Frequency Range

Weighting Networks
4 kHz

20 kHz
110 kHz

Level Accuracy

Level Resolution

-50 dBm to +13 dBm,
50 Hz to 110 kHz.

other frequen-
cies,

+/-0.3 dB @ 200 Hz
to 15 kHz.

+/-0.5 dB @ all
other frequen-
cies.

0.1 dB.

Average.

.09 Noise Measurement

10 dBrn to 99 dBrn.
20 dBrn to 99 dBrn.

Weighting-network
dependent,

C-message and
3 kHz.

Program and 15 kHz.

50 kbit and 50 kHz,

+/-1 dB @ 20 dBrn
to 99 dBrn.

+/-2 dB below 20
dBrn.

1 dB.






50 dB or more @ 995
Hz to 1025 Hz.

Notch Filter
Attenuation

Detector Type Quasi-rms.

2.10 Freguency Measurement

Level Range -50 dBm to +13 dBm.

Frequency Range 50 Hz to 110 kHz.
Frequency Accuracy +/-1.0 Hz, 4 kHz
range.
+/-10.0 Hz, other
ranges.
Resolution 1 Hz, 4 kHz range.
10 Hz, other
ranges,

2.11 Impulse Noise Measurement
Tnreshold Range

1st Tnresnold 40 dBrn to 99 dBrn,

1 dB steps,
Z2nd Thresnold +4 dB relative to
ist,
3rd Tnreshoid 18 dB relative to
1st,
Threshold +/-1.0 dB.
Accuracy
Threshold 1 dB.
Resolution

5 min, 15 min, con-
tinuous.

Test Durations

Count Capacity 999,
2.12 Noise-to-Ground Measurements

Measurement Range 50 dBrn to 130

dBrn.
Measurement +/-1.5 dB.
Accuracy
Ring-to-Ground 100 kohms,

Impedance

Tip-to-Ground 100 konms.

Impedance
2.13 P/AR Measurement

Measurement Range 0 - 120 P/AR units.

Measurement +/-2 P/AR units,
Accuracy 3¢ to 110;
+/-4 P/AR units, 0
to 30 and 110 to
130.
Measurement 1 P/AR unit.

Resolution
3. OPTIONS AND ACCESSORIES

3.01 The following paragraphs describe

the options and accessories that
are available for the 704A2 Wide Band
Test Set. Part numbers are identified
in parenthesis.

3.02 Padded Lightweight Field Case. A

molded plastic, padded, light-
weight field case (1403-0002-20) pro-
vides Tlimited protection for the 704A2
during transit.

3.03 Heavy-duty Shipping Trunk. A

fiber glass heavy-duty shipping
trunk (1403-0002-00) provides protec-
tion for the 704A2 during shipping.

3.04 Noise-to-Ground Adapter. Plugging

this adapter (8220-0003-90) into
the RECEIVE jack of the 704A2 permits
the measurement of noise-to-ground
leveis.

4. INSTALLATION AND INTERCONNECTION

4.01 The 704A2 is designed as a light-
weight, portable unit; therefore,
no instailation is required.

4.02 The 704A2 can be operated from an
ac  power  source or from the
internal battery pack:

(a) AC Source: The 704A2 is set at
the factory for an operating
voitage of 120 volts. If the 704A2 is
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to be operated at 240 volts, open the
small window in the rear panel of the
704A2 by sliding it to the left to
expose the fuse and voltage selector
card. A lever marked FUSE PULL
releases the fuse. Pull out the card
with either needle-nose pliers or by
inserting a pointed tocol into the
small hole at the card's edge. Orient
the card so that 240 reads right side
up. Re-insert the card along with a
correctly rated fuse. When plugged
into an ac outlet and turned on, the
JU4AZ2 will operate from the ac power
source.

(b) Battery Pack: When not plugged

into an ac outlet but turned on,
the 704A2 will operate from the
battery pack. Typical operating time
when using batteries 1is 3.5 hours.
Batteries recharge in approximately 10
hours when the 704A2 is plugged in but
turned off.

4.03 Instructions on connecting test
circuits to the 704A2 are given in
paragraphs 6.06 and 6.07.

5. CONTROLS AND INDICATORS

5.01 The following paragraphs describe

the front panel controls and
indicators of the 704A2. (See figure
3.)

A. Toggle Switches

5.02 POWER. Two-position toggle switch
that controls power to the 704AZ.

5.03 TIME. Three-position toggie

switch that selects the duration
of the 1impulse-noise test. Positions
are provided for 5-minute, 15-minute, or
continuous test durations.

Two-position  toggle

selects either a
bridging or terminating impedance for
the c¢ircuit under test. The TERM/BRDG
switch affects the RECEIVE input jack
only.

5.04 TERM/BRDG.
switch that
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5.05 FLAT/WGTD. Two-position  toggle

switch that selects either a flat
or weighted filter for measuring noise.
The FLAT/WGTD switch affects the RECE]VE
input jack only.

5.06 TUNE (4/20/110 kHz).
tion toggle

the frequency range

and receive filter.

Three posi-
switch that selects
of the oscillator

5.07 TRMT, P/AR, RCV {display switch).

Three-position toggle switch that
selects whether the displays monitor the
transmitted or received signal. When
the switch is in the P/AR position, the
dispiay indicates the P/AR units of the
received P/AR signal.

5.08 CLR/STEP. Center-return-off

toggle  switch, Pushing this
switch to the STEP position toggles the
function display's LEDs through the test

modes. Pushing this switch to the CLR
position clears the impulse count
registers, resets the impulse test's

elapsed time to zero, and restarts the
impulse noise test.

5.09 1004/QUIET/0SC-P/AR (oscillator

switch). Three-position toggle
switch that selects the 1004-Hz signal,
the quiet termination, or the variable
frequency, P/AR oscillator.

5.10¢ IMPEDANCE., Four three-position

toggle switches that select the
terminating impedance of the TRANSMIT
and RECEIVE jacks. The two left-hand
switches determine the impedance for the
receive circuit; the right-hand switches
determine the impedance for the transmit

circuit. The impedance is set as fol-
lows:
UPPER SWITCH LOWER SWITCH
IMPEDANCE POSITION POSITION
900 ohms 900 Don't Care
1200 ohms 12060 Don't Care
150 ohms Down Position 150
135 ohms Down Position 135
600 ohms Down Position 600






B. Potentiometers (knobs)

5.11 LEVEL. Controis the output level
of the transmitted signal. To
monitor the transmitted level, the dis-

play switch must be in the TRMT position
and the LEVEL or P/AR LEDs must be 1it.
The LEVEL control has no effect when the
oscillator switch is set to QUIET.

5.12 TUNE. Controls the frequency of
the transmitted signal. This
control is active only when the os-

ciltlator switch is in the OQSC-P/AR
position and the LEVEL LED is 1it. To
monitor the transmitted frequency, the
display switch must be in the TRMT
position.

5.13 VOLUME. Controls the volume of

the speaker. The speaker monitors
the transmitted or received signal de-
pending upon the position of the display
switch.

5.14 THRESHOLD. Two potentiometers

that contrel the threshold level
for the impulse-noise measurements. The
two potentiometers permit settings in
the range of 40 dBrn to 90 dBrn in 1-dB
steps.

C. dJacks

5.15 RECEIVE. A 310 jack to which a
test circuit is connected for the
measurement of received test signals.

5.16 TRANSMIT. A 310 jack to which a
test circuit is connected for the

transmission of test signals.

D. Displays

5.17 The frequency (right-hand) display
indicates the frequency of the

transmitted or received signal, depend-
ing upon the position of the display
switch.

5.18 The function
monitors the level of the trans-

mitted signal or displays the test

measurements of the received signal.

(left-hand) display -

5.19 Power LED. The LED Tights when
the PUWER toggle switch is in the
up (on; position. The LED is green when
the JU4AZ s operating from an ac sup-
Ply; red when operating from battery.
The red LED fiashes when the battery is
discharged to below acceptable levels.

b. OPERATING PROCEDURES

A. General Testing Information

6.01 Before beginning the testing of a

circuit, the appropriate system
practice or system testing procedure
should be reviewed and used as the
primary gquideline in performing the
desired tests. In addition, circuit
design records provide information on
circuit impedance and transmission level
point (TLP) values.

6.02 It is particularly important, when

performing analog testing, that
the transmit level is properly adjusted.
An excessive output level, in addition
to causing measurement error, can result
in transmission impairment to potential-
ly hundreds of other circuits being
transmitted over the facility carrying
the circuit under test. Normal test

practices call for a test level of -13

dBmd.

6.03 Send and receive levels are indi-
cated on the 704AZ display in dBm

(for signals) and dBrn (for noise).
Many test practices, however, call for
levels in dBmO or dBrn0; that is, power
relative to the zero transmission level
point (TLP):

The absoclute level of test

signals is determined relative to
an arbitrary point on the circuit
called the OTLP (zero transmission
Tevel  point). Current telephone
testing practices call for the test

(a) TLP.

level at the OTLP to be -13 dBm. The
absolute Tlevel for test signals at
other points on the circuit can be

determined by adding the TLP value to
-13  dBm. For example, to determine
the correct absolute test signal level
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in dBm at the 3TLP, add 3 to -13 dBm,
{-13 + 3 = -10 dBm). Thus the test
level at the 3TLP 1s -10 dBm.

(b) dBm0 and dBrn0. Test practices
often call for absolute power
leveis in dBm and dbrn to be converted

to dBm0 and dBrnO, respectively. A
reading in dBm may be converted to
dBm0 by subtracting tne TLP from the
dBm reading. For example, a measure-
ment of -16 dBm taken at the 3TLP is
equal to -19 dBmO (-16 - 3 = -19
d8m0). Follow the same procedure to

convert dBrn to dBrn0.

6.04 Impedances. Test practices speci-

fy the characteristic impedance of
the c¢ircuit under test., It is impor-
tant that the 704A2's impedance setting
matcn  this characteristic circuit im-
pedance. When using the 704A2 to trans-
mit, simply set the TRMT IMPEDANCE
switches to the impedance of the
circuit; in tnis case it does not matter
in which position the TERM/BROG switch
is set. When using the 704A2 to receive
and measure test signals, set the RCV
IMPEDANCE switches to the impedance of
the circuit; then, if the circuit is
already terminated by other equipment,
set the TERM/BRDG switch to BRDG; if tne
circuit is mot already terminated, set
the TERM/BRDG switch to TERM.

B. Preliminary Setup

6.05 To set wup the 704A2 for testing,
perform the following steps:

(a) Set the IMPEDANCE switches for the

characteristic 1impedance of the
circuit(s} wunder test. Note that the
receive impedance and the transmit

impedance may be set independently of
each other.

{b) Set the TERM/BRDG switch for a
terminating o bridging impedance.

(See paragrapn 6.04 for a detailed

explanation of impedance setting.)

(c) Turn on power to the 704A2 by
pushing the POWER switch to the on
{(up} position. The POWER LED will be
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green, (If the 704A2 is not connected
to an ac power source, the POWER LED
will be red. If the battery is dis-
charged to below acceptable levels,
the red LED will flash,)

(d) Set the oscillator switch to the
QUIET position.

{. Circuit Connection

6.06 If performing tests on dedicated

circuit(s), simply plug the cir-
cuit{s) into the front panel jack(s).
Plug the circuit over which the 704A2
will transmit into the TRANSMIT jack;
plug the circuit over which the 704A2
will receive into the RECEIVE jack.

6.07 If performing tests on dial-up

circuits, the 705A Dial and Hoid
Unit must be used. Using patch cables,
connect the TRANSMIT jack on the 704A2
to tne TRANSMIT jack on the 705A; con-
nect the RECEIVE Jjack on the 704A2 to
the RCV jack on the 705A. Perform the
instructions given with the 705A to
establish a connection with the far-end
7054, The 705A also includes instruc-
tions on transposing the transmit and
receive functions by using the XFR/NORM
switch,

0. Test Procedures

6.08 The following test procedures re-

fer to end-to-end circuit testing
using a 704A2 at both the near-end and
far-end test sites. The 704A2 may also
be wused in loop-around tests where both
ends of a circuit are available at the
same test site; in this case the 704A2.
may simultaneously transmit and receive
on the same circuit, Other compatible
test equipment may be used in place of
one of the 704A2s to act as either
signal-source or measurement equipment,
Refer to figure 3 (located at the rear
of this manual) for the Jlocation of
704A2 controls and indicators.

6.09 Level Test. The level test re-
quires tne transmission of a
1004-Hz signal at one end of the circuit






at the specified data test ieve] and the tevel at one end of the circuit and the
measurement of tne level of this signal measurement  of the level of thece
at the other end, signals at the other end.

{a) Transmitting. To transmit the
1004-Hz signal, perform the fol-
lowing steps:

(a) Transmitting. To transmit the at-
tenuation distortion signals,
perform the following steps:

(1} Using the CLR/STEP switch, light
the LEVEL LED.

(2) Set the display switch to TRMT.

(3} Set the TUNE toggle switch to 4
kHz.

(4) Set the oscillator switch to
1004,

(5) Verify that the frequency dis-
play indicates 1.004 kHz.

(0) Using the LEVEL knob, adjust the
level to that specified in the
system practice.

{7) Notify the far-end that 1004 Hz
is being transmitted at the re-
quired level.

(1) Using the CLR/STEP switch, light
the LEVEL LED.

(2) Set the display switch to TRMT.

(3) Set the oscillator switch to
0SC-P/AR.

(4) Set the TUNE toggle switch to
the range of the signal to be
transmitted.

(5) Using the TUNE knob, adjust the
signal to the frequency speci-
fied in the system practice.

(6) Using the LEVEL knob, adjust the
level to that specified in the
sysiem practice.

(7) Notify the far-end that the test

o . signal is being sent at the
(b) Receiving. To receive and measure specified frequency and level.

the 1004-Hz signal, perform the

following steps: {8) In close coordination with the
. . _ far-end, perform steps (4) thru

(1) Using the CLR/STEP switch, light (7} for each of the signals speci-
the LEVEL LED. fied in the system practice. Pause

at each frequency 1long encugh for
the far-end operator to reach and
record the respective level measure-

(2) Set the display switch to RCV.

(3) Set the TUNE toggle switch to ment.
4 kHz.
) (b) Receiving. To receive and measure
(4) Request the far-end to transmit the attenuation distortion sig-
1004 Hz at the specified level. nals, perform the following steps:
{5) Record the level shown on the (1) Using the CLR/STEP switch, light

display 1in dBm. If required by
the system practice, convert this
level in dBm to dBmO by using the (2) Set the display switch to RCV.
procedure given in paragraph 6.03.

the LEVEL LED.

(3) Set the TUNE switch to the range

6.10 Attenuation Distortion Test. The of the transmitted signal.

attenuation distortion test re-
quires the transmission of a series of (4) Record the 1level shown on the
test frequencies at the specified test display in dBm. Attenuation
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distortion is calculated as the
difference in level between a given
frequency and the Jlevel of the
reference frequency of 1004 Hz. To
calculate attenuation distortion,
perform the following steps:

(i) Caiculate the absolute dif-

ference between the level of
the test signal and the level of
the 1004-Hz signal. For example:

FREQUENCY  LEVEL  DIFFERENCE

1004 Hz (ref) -16d8m 0dB
404 Hz -20d8Bm 4dB
2804 Hz -22dBm 6dB

(i1) Express the difference cal-

culated in step (i) as a
plus or minus dB value, depending
upon  the requirements of the
system practice used. Some prac-
tices require that more loss than
the reference level be expressed
as a positive value, while less
loss be expressed as a negative
value. For example, using the
data from step (i), the dif-
ference values would be positive
because the test levels {-20 dBm
and -22 dBm) indicate more loss
than the reference level (-16
dBm} . Other practices require
that more loss than the reference
level be expressed as a negative
value, while less 1loss be ex-
pressed as a positive value. For
example, using the data from step
(i), the difference values would
be negative because the test
ievels indicate more 1loss than
the reference level.

(5) Request the far-end to transmit

each signal specified in the
system practice, pausing at each
frequency 1long enough to read and
record the measurement.

6.11 P/AR (peak-to-average ratio) Test.

The P/AR Test requires the trans-
mission of the P/AR signal at one end of
the circuit and the measurement of the
signal (in P/AR units) at the other end.
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(a) Transmitting. To transmit the
P/AR signal, perform the following
steps:

(1} Using the CLR/STEP switch, light
the P/AR LED.

{(2) Set the display switch to TRMT.

{3) Set the oscillator switch to
0SC-P/AR.

{(4) Adjust the signal Tlevel {using
the LEVEL knob} to the level
specified in the system practice.

(5) Notify the far-end that the P/AR
signal is being sent at the re-
quired level.

(b) Receiving. To receive and measure
the P/AR signal, perform the fol-
lowing steps:

(1) Using the CLR/STEP switch, Tlight
the P/AR LED.

(2) Set the display switch to P/AR.

(3) Request the far-end to transmit
the P/AR signal at the specified
level.

(4) Record the P/AR value shown on
the display in P/AR units.

NOTE: During the P/AR test, the
display will blank showing a plus
sign if the level of the received
signal s over range, and showing a
minus sign if the 1level is under
range.

6.12 1die-Channel Noise Test. The

idle-channel noise test requires
the quiet termination of the circuit at
one end and the measurement of the noise
level present at the other end.

{a) Transmitting. To quiet-terminate
the circuit, perform the following
steps:

(1) Using the CLR/STEP switch, light
the LEVEL LED.

e






(7) Read and record the noise-with-

tone level. This is the 3 kHz
flat noise level given in dBrn. To
convert the didrn level to dBrn0, see
paragraph 6.03.

b.14 Signal-to-Noise Ratio Test. The

signal-to-noise ratio test re-
guires the transmission of a 1004-Hz
signail and the measurement of the signal
level through the unnotched filter. [t
then requires that the difference be-
tween this reading and the notch-noise
reading be calculated.

Ta transmit the
perform the fol-

(a) Transmitting.
1004-Hz signal,
lowing steps:

(1) Using the CLR/STEP switch, light
the LEVEL LED.

(2) Set the display switch to TRMT.

(3) Set the TUNE
4 kHz.

toggle switch to

(4) Set the osciliator switch to

1004.

(5) Verify that the frequency dis-
play indicates 1.004 kHz.

(6} Using the LEVEL knob, adjust the
level to that specified in the
system practice.

(7) Notify the far-end that 1004 Hz
is being transmitted at the re-
quired level.

{b) Receiving. To receive and measure
the signal-plus-noise level, per-
form the following steps:

(1) Using the CLR/STEP switch, light
the NOISE LED.

(2) Set the display switch to RCV.

(3) Set the TUNE toggle switch to
4 kHz.
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(4) Set switch to

WGHT .

the FLAT/WGHT

(5) Read and record the signal-

pius-noise level. This is the
level expressed in dBrn through the
C-message filter.

(b) Set the FLAT/WGHT switch to
FLAT.

(7) Read and record the signal-
plus-noise level. This is the

level expressed in dBrn through the
3 kHz filter.

(8) To calculate the signal-to-
noise ratio, perform the fol-
Towing steps:

(1) Subtract the C-message
notch-noise reading in dBrn
(obtained in  the notch-noise

test, paragraph 6.13, step b-5)
from the wunnotched reading (ob-
tained in paragraph 6.14, step
b-5). The difference between the

two readings 1is the C-message
signal-to-noise ratio.

(ii) Subtract the 3 kHz notch-

noise reading in dBrn (ob-
tained in the notch-noise test,
paragraph 6.13, step b-7) from
the unnotched reading (obtained
in paragraph 6.14, step b-7).
The difference between the two
readings is the 3 kHz sig-
nal-to-noise ratio.

6.15 Impulse Noise Test. The impulse

noise test requires either the
transmission of 1004 Kz or the quiet
termination of the 1line at one end of

the circuit. Three levels of impulse
noise are measured at the other end of
the circuit.

{(a) Transmitting (1004 Hz). To trans-
mit the 1004-Hz signal, perform
the following steps:

(1} Using the CLR/STEP switch, light
the LEVEL LED.
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{2) Set the display switch to TRMT.

(3) Set the TUNE
1004,

toggle switch to

(4) set the oscillator switch to

1004 .

{5) Verify that the frequency dis-
play indicates 1.004 kHz.

(b6) Using the LEVEL knob, adjust the
level to that specified in the
system practice.

(7) Notify the far-end that 1004-Hz
is being transmitted at the re-
quired level.

{quiet termination).
circuit,

(b) Transmitting
To quiet-terminate the

perform the following steps:

(1) Using the CLR/STEP switch, light
the LEVEL LED.

{2} Set the display switch to TRMT.

(3) Set the oscillator switch to

QUIET. (The display blanks ex-
cept for a minus sign and decimal
point.)

{4) Notify the far-end that the cir-
cuit has been gquiet-terminated.

{c) Receiving. To receive and measure
impulse noise, perform the follow-
ing steps:

{1) Using the THRESHOLD knob, set

the 1impulse test threshold in
dBrn to that specified in the test
practice,

(2) Set
WGTD.

the FLAT/WGTD switch to

(3) Set the TUNE toggle switch to
the frequency range of the
circuit under test.

(4) Set the TIME toggle switch to
the duration required for the
impulse noise test.

(5) Reguest the far-end to trans-
mit 1004 Hz at the specified

level, ar request the Tine to be

quiet terminated.

(6) Using the  CLR/STEP switch,
light the IMPLS LED. ({The IMPLS

LED flashes
on.)

and the TIME LED comes

{7) Press the CLR/STEP switch to

CLR to clear the display, reset
the timer, and begin the test.
During the test, the occurrence of
impulse noise flashes the LEDs of
the appropriate level (0, +4, +8).
tlapsed time 1is indicated on the
function display. When the test
time elapses, the process stops and
the IMPLS LED goes off.

(8) Using the  CLR/STEP  switch,

light the 0, +4, and +8 LEDs in
turn. As each LED is 1it, the dis-
play indicates the impulse count at
each level. (During this process,
be careful not to press the CLR/STEP
switch to CLR.)

NOTE: This display, showing elapsed
test time will blank if the impulse
threshold is set too low relative to
the Tlevel of the received 1004-Hz
signal.

6.16 Noise-to-Ground Test. This mea-

surement requires the use of the
optional noise-to-ground adapter {part
number 8220-0003-90). This measurement
determines the magnitude of longitudinal
(common-mode) voltages existing between
the tip-ring circuit pair and ground.
It requires the gquiet termination of the
tine at one end and the measurement of
noise relative to ground at the other
end.

{a) Transmitting. To quiet-terminate
the circuit, perform the following
steps:

{1) Using the CLR/STEP switch, light
the LEVEL LED.

{2) Set the display switch to TRMT.
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(3) Set the oscillator switch to
QUIET.

{4) Notify the far-end that the cir-
cuit has been gquiet terminated.

NOTE: The noise-to-ground adapter
permits terminating impedances of
000 and Y00 ohms oniy. Therefore,
this test is applicable only to cir-
cuits with those characteristic im-
pedances.

(b) Receiving. To measure noise-tn
ground, perform the foliowing

steps:

(1) Using the CLR/STEP switch, light
the NOISE LED.

{2) Set the display switch to RCV.

(3) Set the IMPEDANCE switch to the
impedance of the 1iine under

test.

NOTE : The noise-to-ground adapter
permits terminating impedances of
600 and 900 ohms only. Therefore,
this test is applicablie only to
circuits with those characteristic
impedances.

(4) set the TERM/BRGD switch to
BRDG.

(5) Set the TUNE toggle switch to
4 kHz.

(6) The FLAT/WGTD switch may be used

in either position. The FLAT
position is wuseful in detecting
low-frequency noise, such as power-
line induction.

(7) Plug the noise-to-ground adapter
into the RECEIVE jack. (See

figure 2.)
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SELECY
o
His00

1. INSERT
ADAPTOR IN
RCV INPUT OF
INSTRUMENT.
2. PUT RCVYR
IN BRDG
POSITION.

3. CONNECT
LINE TO RCV
INPUT OF
ADAPTOR.
4. ADD 40 dB
TO NOISE
READING.

—

o]
e

Figure 2. Noise-to-Ground Adapter

(8) Set the impedance switch on the
adapter to match the impedance
selected in step (3).

(Y) Plug the circuit under test in-
to the input jack of the
adapter.

(10) Add 40 dB to the displayed
reading to determine the
noise-to-ground measurement in dBrn.






7. OPERATING FLOWCHARTS

7.01 The following paragraphs provide
an operating flowchart for the
704A2 Wide Band Test Set.

A. Content
7.02 The content of the flowchart is as
follows:
CHART CONTENT
1 Executive routine
2 Level
3 Attenuation distortion
4 P/AR
5 Idle-channel noise
6 Noise with tone
7 Signal-to-noise ratio
8 Impulse noise
G Noise to ground
B. Symbology

7.03 The following symbols are used in
the flowchart:

Start/End;
Subroutine/Return
from subroutine.

O C

=

-

O

—Operator action.

—0Qperator decision.

—Go to subroutine.

— (o to.
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‘ START '

T
IMPEDANCE

TESTING
DIA -UP
CIRCUITS?

USE 7054
10
ESTABLISH
CONNECTION

. 1DLE-
II LEVEL Au?sitnouaﬂrrllg: H P/AR .L c:'g:ligea ?éi: Tg::s:‘-sa I:S?;E SE :ﬁgse "
RATI® ND

|

:

i

TESTING
COMPLETE
?

POWER
GFF

END

Chart 1. Executive Routine

B
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‘ LEVEL '

TRANSMITTING RECEIVING

LIGHT LIGHT
LEVEL LEVEL
LED LED

/
&

SET DISPLAY
SWITCH 10
TRANSMIT

SET DISPLAY
SWITCH T0
RCY

/
~

SET TUNE
SWITCH TO
4 kHz

SET TUNE
SWITCH TO
4 kHZ

(s
~Z
3
<

SET
OSCILLATOR
SWITCHTO

1004

RECORD
LEVEL

|/
~
/
~

DJUST
LEVEL

]
~

RETURN

J

Chart 2. Level
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Chart 3.
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ATTENUATION
DISTORTION

;

TRANSMITT ING

LIGHT
LEVEL
\i
DISPLAY
TO
TRMT

SET
T

DISPLAY
SWITCH
0
0SC-P/AR

ADJUST
FREQ

ADJUST
LEVEL

NO

LIGHT
LEVEL
LED

T

SET
DISPLAY
SWITCH

RCV

SET TUNE
SWITCH TO
CORRECT
RANGE

=

RECORD
DISPLAYED
LE;EL

FREQ

e

CALCULATE
DIFFERENCE
BETWEEN
SIGNAL LEVEL
AND 1004

‘ RETURN ’

Attenuation Distortion

RECEIVING






‘ P/AR ,

L1GHT
P/AR
LED

y

SET DISPLAY
SWITCH TO
TRANSMIT

ET
OSCiLLATOR
SWITCH TO
0SC-P/AR

ADJUST
LEVEL

TRANSMITTING

RECEIVING

A
~—

LIGHT
P/AR
LED

ot
~<

SET DISPLAY
SWITCH

TO

P/AR

RECORD
P/AR
VAL UE

~

‘ RETURN ’

Chart 4. P/AR
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Chart 5.
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IDLE - CHANNEL
NOISE

TRANSMITTING

LIGHT
LEVEL
LED

SET DISPLAY
SWITCH TO
TRANSMIT

RECEIVING

LIGHT
NOISE
LED

(s
~

SET DISPLAY
SWITCH
TO

RCY

/
\

SET
FILTER
NETWORK

=

RECORD
NOISE
LEVEL

| [
L

‘ RETURN '

Idle-Channel Noise






NCISE-WITH-
TONE
(NOTCH NOISE)

TRARSMITTING

LIGHT
LEVEL
LED

~

SET DISPLAY,
SWITCH TO
TRANSMIT

=5,
=

SET TUNE
SWITCH TO
4 kHz

<
2

T
OSCILLATOR
SWITCH TQ
1004

~E
(2

ADJUST
LEVEL

~

RECEIVING

LIGHT
NOTCH
LED

e

SET DISPLAY
SWITCH
TO RCV

SET
FILTER
NETWORK

RECORD
NOISE
LEVEL

RETURN

J

Chart 6.

Noise with Tone
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‘Chart 7.
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SIGNAL-TO-
NOISE RATIO

TRANSMITTING

LIGHT
LEVEL
LED

T TUNE
SWITCH TO
4 kHz

SET
OSCILLATOR
SWITCH TO

1004

ADJUST
LEVEL

RECEIVING

LIGHT
NOISE
LED

~

SET DISPLAY
SWITCH TO
RCY

~

SET
FILTER
NETWORK

~

RECORD
NOTSE
LEVEL

~

CALCULATE
DIFFERENCE
BETWEEN
THIS LEVEL
& NOTCH
LEVEL

‘ RETURN ’

Signal-to-Noise Ratio






IMPULSE NOISE

b

TRANSMITTING RECEIVING
1004 QUIET
OR QUIET
?
SET
LIGHT LIGHT IMPULSE
LEVEL LEVEL THRE SHOL
LED LED
A
SET DISPLAY SET DISPLAY SET
SWITCH TO SWITCH TO FLAT/WGTD
TRANSMIT TRANSMIT QE%D

SET TUNE
SWITCH
TO 1004

SET
TUNE SWITCH
TO
CORRELT
FREQ RANGE

1
USE
ADJUST CLR/STEP
LEVEL TO BEGIN
TEST

) 4

WHEN TEST
COMPLETE
Ust CLR/STEP
0
RECALL
RESULTS

RETURN

J

Chart 8. Impulse Noise
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NOISE-TQ-

GROUND (
TRANSMITTING RECEIVING {
LIGHT LIGHT
LEVEL NOISE
LED LED
SET DISPLAY SET DISPLAY ‘
SWITCH T0 SWITCH PLUG IN
TRANSMIT T0 ADAPTER
RCV
y
OSCILLATOR CHANGE SET
- IMPEDANCE ADAPTER
SWITCH TO 10 IMPEDANCE

SET TUNE PLUG

e
&

SWITCH
T0
4 kHz

CIRCUIT

INTO
ADAPTER

8
<

SET FLAT RECORD
OR WGTD NOISE
LEVEL

ADD
404dB

LEVEL

s

‘ RETURN '

Chart 9. Noise to Ground
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STEP . ncv
FUNCTION DISPLAYS

VOLUME LEVEL === N\ ==—mem= TUNE

1004

~ !
@ eo

OSC-P/AR

RED/BATT GRN/AC 1200 900
T THRESHOLD
. . . . gooog

HWAPEDANCE
(310) POWER @Bm) (310) RCV TRM

th

NIx g O-0OE OoIw

©000:

NIX & T DM <FOO

Figure 3. 704A2 Front Panel Controls
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