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MGDEL 49374

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operating and Service Manual contains information required to install, operate, test, adiust,
and service the Mewliett-Packard Mode! 4937A Transmission Impairment Measuring Set. Figure i-1
shows the instrument and accesscories supplied. Throughout the remainder of this manual the Model
A837A will be referred to as HP 4937A or the instrument.

1-3. The Manual part number is listed on the title page. Also listed on the title page of this manyal is
a Microfiche part number. This number can be used to order 4 X 6inch microfiim transparencies of
the manual. Each microfiche contains up to 986 photo-duplicates of the manual pages. The microfiche
package also includes the latest Manual Changes supplement as well as pertinent Service Notes.

i-4. SPECIFICATIONS

1-5. Instrument specifications are listed in table 1-1. These specifications are the performance
standards or limits against which the instrument is tested. Supplemental characteristics are shown in
the shaded areas or in italics and are intended 1o provide information useful in the application ot the
instrument. These specifications are not warranted performance parameters. Performance tests are
listed in Section IV of this manual

1-6. SAFETY CONSIDERATIONS

1-7. This product is a Safety Class 1instrument (provided with a protective earth terminal)., The in-
strument and manual should be reviewsd for safety markings and instructions before operation.

1-8. INSTRUMENTS COVERED BY THIS MANUAL

1-9 Attached to the instrument is a serial number piate. The seriai number is in the form
CO00ASOD00. 1t is in two parts: the first four digits and the lelter are the serial prefix and the fast
tive digits are the suffix. The prefix is the same for all identical instruments; it changes coniy when a
change is made to the instrument. The suffix however, is assigned seguentially and is different for
each instrument The contents of this manual apply to the instruments with the serial number
prefix{s) listed under SERIAL NUMBERS on the titie page.

~ 1-10. An instrument manufactured after the printing of this manual may have a seriai number prefix
that is not listed on the title page. This unlisted serial number prefix indicates the instrument is dif-
ferent from those described in this manual. The manual for this newer number is accompanied by a
yeliow Changes Sheet suppiement. This supplement contains *change information” that explains how
to adapt the manua! {0 the newer instrument.

0



L 4837A
AL INFORMATION

For information concerning a serial number prafix that is not listed on the title page or in the
| Changes supplement, contact your nearest Hewlett-Packard sales office.

DESCRIPTION

The HP 4937A is a voice band Transmission impairment Measurement Set that also incor-~
15 signaling capability. These features, combined with the instruments light weight, provides a
sie field service tool for fast, accurate network access testing. The HP 4837A signatling feature
s used to verify the proper installation of PBX systems.

The transmission impairment measurements that can be made using the HP 4837A are tisted
dlow:

I Level and Frequency
?. Noise

3. Noise with Tone

1. Signal to Noise

3. Noise to Ground

. ReturnLoss

&

. The procedures for using supervisory signaling, and for making the transmission impairment
urements, are described in Section il of this manual

. Supervisory signaling is used to detect or change the state or conditicn of a subscriber or

ark line. There are two supervisory conditions; on-hock and off-hook. The on-hook condgition
en the telephene is idle. Thatis the handsetis resting on the ¢radie and the grounding switch is

_Off-hook condition is when the teigphone is active, That Is when the handset is removed from
radle and the grounding switch is closed.

. These on-hook and off-hook conditions provide circuit indications such as circuit idle, circuit
 seizure, and disconnect.

). The HP 4837A can perform the following supervisory signaling functions:
1. Loop start signaling

2. Ground start signaling

3. Loop reverse battery signaling

4. E/M signaling Types i, H, and il

5. Wink
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MODEL 48374
GENERAL INFORMATION

1-20. OPTIONS

The following optlicns are available:
1. Option 001 adds a rechargeable battery pack.
2. Option 002 deletes 800 ohm and adds 150 ohm impedance.

3 Option 910 includes an additional Operating and Service Manual.

i-21. WARRANTY

instrument warranty is as listed inside of the front cover,

1-22. ACCESSORIES AVAILABLE
1. Test Cord w/ 310 male to alligator cilps, 60 incheé, HP P/N 181824
2 Test Cord w/310 male at both ends, 36 inches, HP P/N 18513A
3. Standard 19~inch rack mounting kit, HP P/N 18132A

4, Ladder bracket, HP P/N 18181A

1-23. RECOMMENDED TEST EQUIPMENT

1-24. Equipment required to maintain the Model 4937A is listed.in table 1-2. Other equipment may be
substituted if it meets or exceeds the critical specifications listed in the tabie.

1-25. BATTERY OPERATION (Option 001)

1-26. Instruments with Option 001 have nickei-cadmium batteries that enable the HP 4837A to
operate from internal power when in areas where ac power is not available. Typical operating time is
5 hours when the batteries are fully charged. The batteries are irickle charged whenever the instru-~
ment is connected to an ac power source and the POWER switch is in the STBY positien.

1-27. Regular discharge/charge cycies are recommended fo maintain maximum battery capacity.
The instrument should be operated until the batteries are discharged (when LOW BATTERY indicator
is dispiayed in the left display) then recharged, at teast every 30 days. Normal recharge time is
about 14 hours. Typical battery life under normal operating conditions should be at least 1GG char-
ge/discharge cycles.

Note
Batteries do not charge when the HP 4937A is operating {from an ag source.
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1AL INFORMATION

Charging the Batteries

The internal battery consists of one 15-volt rechargeable pattery pack. To racharge the bat-
connect the HP 4937A to an ac power source and press the power swiich o STBY (the bat-
will not charge with the power switch in the ON position). Normal recharge time is about 14

Charging Temperature

The batteries may be charged at temperatures beiween +5 degrees C and +40 degrees C (+41
3s F and +104 degrees F), but will have greater charge capacity if charged betwesen +5
ss C and +25 degrees C (+41 degrees F and +77 degrees F). At temperatures above 425
s5s C the charge accepiance falls off as shown in figure 1-2 For example, a cell charged at
ggrees C accepts about 8C to 70 percent of its rated capacity, Temperatures below +5
3s C cause pressure to build up within the ceil as it is charged, which couid result in venting of
II. This can resuit in permanent degradation of the battery capacity due to loss of electirolyte.

Operating Temperature

Normal operating temperature of the HP 4837A with batteries should be between O degrees C
40 degrees C {+32 degrees F and +104 degrases £). However, there will be a loss ¢f capacity
oparating at the extremes. At low temperatures, the batteries cannot fully discharge even
h they were fully charged at room temperature. At high temperatures the same effect takes
but to a lesser degree, in addition to charge acceptance previously mentioned. Figure 1-2 -

tes this effect.
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Figure 1-2. Charge Acceptance at Various Temperatures
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MODEL 4937A
SPECIFICATIONS

Table 1-1. Specifications

LEVEL/FREQUENCY
Transmitter

Frequency:

Range: 20 Hz to 9988 Hz

Resolution: 1 Hz

Accuracy: +/~0.005% of cutput frequency

Preprogrammed functions:

SF Skip: skips the frequency band from 2450-2750 Hz

Frequencies: at power up 404 Hz, 1004 Hz, 2804 Hz, and 2713 Hz

Level

Range ~40 10 +13dBm

Resolution: .1 ¢B

Accuracy (@ 1004 Hz, -13dBm to 0 dBm), +/~0.1 ¢B; {eisewhere) +/-0.2 dB
Flatness (referenced to 1 kHz, in dB)

Frequency {Hz!

20 200 40GC 3389

13 5 g L
Level +.B, 300 w020 Ye/-0.2
(@B} +10

RV L RVRCIPRN FYMSPS

Ristortion (in 4B from fundamental)

Note: (Includes harmonics, spurious, and background noise within a 3 dB bandwidth of 4 kHz or 4
X J‘Owhichever is greater.)

Frequency {Hz;

40 100 4000 3993
Level +13 e EREREIE o) :
{dB) o-20 | o-as [ a5
o 1. _
-30 -55 ~55
0 b —
" -40 -3¢ =50
-40

Note: At 1004 Hz. 0 dBm, threshold is more than 65 dB down when using a 4~kHz filter.
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AFICATIONS

Table 1-1. Specifcations (con’t)

aceiver

equency:

tnge: 20 Hz to 89898 HzZ
rsolution: 1 Hz

icuracy: +/-1.0Hz

vel

nge: ~601to +13 dBm
solution: 0.1 dB
curacy. {in dB)

Frequency (Hz}

20 50 200 4569 38389
el +13
1) +/-1.0 #+/-0.5 | +/-0.2 | +/-0.2
-40
L0 /008 | £/-04 | A0k
o | I ;

te: Recelver accuracy not specified below 500 Hz when using 150 ohm termination. [Instruments
with option 002)

te: At 1004 Hz accuracy is +/=0.1 dB from -20to +13 dBm.
3ss Talk: >78 dB isciation @ 4 kHz, decreasing 8 dB per octave above 4 kkiz.

iprogrammed Functions:
nge Hoid: Inhibits the autorange from changing from its present setting.

:SSAGE CIRCUIT NOISE
insmitter: quiet terminated

ceiver:
1gé: O to 99.dBrn; 150 ohms, lower limit is 7 dB higher (Option 002 instruments oniy)
solution: 148
suracy: +/~1dB from 1010 89 dBrn
+/-2 dB from Cio 10 dBrn
ighting Filters: C~message, and 3 KHz Flat
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Table 1-1. Specificatiohs (con't)

MODEL 4837A
SPECIFICATIONS

NOISE WITH TONE

Transmitter:
Frequency: 1004 Hz fixed tone (for other specifications, see Transmitter

Freguency)

Receiver:
Notch Filter: >50 dB rejection from 985~ to 1028~Hz
weighting Filters: C-message, and 3 kHz fiat
Range: 10 {0 99 dBrn (800, 800, and 1200)
Resoclution: 1db
Accuracy: +/=1dB from 20 to 99 dBrn

+/ =3 4B from 10110 20 dBrn

SIGNAL-TO-NOISE RATIO

Transmitter
Frequency: 1004 Hz fixed tone (for other specifications see Level and Freguency)

Receiver:

Signal Level Range: -40 {o +13 dBm
Ratio Range: 10to 45 4B
Resoclution: 148

Accuracy: +/-1dB

NOISE-TO-GROUND
Transmitter: quiet terminaled

Receiver:

Weighting Filters: C-messags, and 3 kHz flat
Range: 50 to §8 dBrn (600, 800, and 1200 ohms)
Resolution: 1dB

Accuracy: +/~1.5dB

RETURN LOSS
2-wire: 600 and 900 ohms only (800 ohms Option 002)

Transmitter:

Level Range: -26 dBm to -2 dBm

Resclution: C.1dB

Transmitter Spectra:

Echo, singing return 10ss tow, and singing return loss high spectra all meet the
. specitications of IEEE standard P743 and Bell System Publication 41009.

1-7
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Table 1-1. Specifications {con't)

“URN LOSS 2-wire: (con't)

sjvar
je 0 to 40 4B
alution: 0.1 dB

‘nal Hybrid Impedance! 800 ohms (+/-0.1%) or 800 onhms (+/-0.1%) in series with 2.18

otfarads {(+/-1%)

Nire: 600 and $00 chms oniy (800 ohms Optien 0023

nsmitter:
el Range: -26 dBm ta -2 dBm
olution: 0.1 d8

nsmitter Spectra:
10, singing return loss fow, and singing return loss high spectra all meet the

.citications of IEEE standard p743 and Bell System Publication 41008,

seiver:

rge; Cto 50 dB

solution: 0.1 dB

auracy: +/-0.5 dB cverall

anshybrid LOSs Compensation: ~29.9 dB to +29.9dB in 0.1 dB steps
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MODEL 4937A
SPECIFICATIONS

Table 1-1. Specifications {con't}

SUPERVISORY SIGNALING
E/M Signaling

Types: Type | i, and It (both originate and terminate) Battery: -48 Vdc current limited to 28
mA

Supervision Sensors Threshold Voltages!

£ Lead Mlead
Yoltage!: ¢-1BY = on Nook »-18V = on hook
y-16Y = off hook -1V = off hook
on-Hook Gif-Hook on-Hook gf¢-Hook
Type I open gnd Type I gnd patt
Type II cpen 3G Type 1l open SB
Type IIL ren gnd Type Lil SG 38

Loop Signaling

Types: Loop start, Ground Start, and Locp Reverse Battery (both originate and terminaie)

Hold Circuits: 2, each drawing 27 milliamgs at a minimum vettage of 85Vdc
Baftery: -48 Vdc with 340 chms in series, current limited to 29 milliamps

Bridging Loss ot Battery.

<0.5 dB from 200 Hz 1o 500 Hz
<0.3 dB trom 500 Hz to 10 kHz
WINK

Idje: 100 msec (nominal)
Off Hook; 200 msec {nominai)

Status indication of on-Hook and off-Hook for both originate and terminate ends of the
trunk, exceptioocp Siart which oniy indicates originate end.

1-8




L 4837A
IFICATIONS

Table 1-1. Specifications {con't)

ENERAL
aximum DC Blocking: 200 Voits

pedances: 800 900. and 1200 ochms, sRIDGE. TRMT and RCV impedances indapendently
Jlectable

idging Loss to 10 kHz: <0.2dB

sgeiver Heturn Loss: > 30 dB from 50 Hz to 4 kHz at 800, 900, and 1200 ohms
>30 dB from 800 Hz to 10 KHz at 150 ohms (option 002)

ingitudinal Balance: >80 dB at 80 Hz, >70 dB a8t 540 Hz, >60 dB up to 4 kHz decreasing 8
dB per octave to 10 kMz.

wer Reguirements: 100V, 120V, 220V, and 240 Vac +5%, -10%, 48-66 Hz

ittery Supply (eption): Typically > 50 hours of continucus operation at 25 C. Complete
recharging in 14 hours with unit in 8TBY.

smperature Range: 0 C 1o +55C, (+32F 1o +131F); OC o+ 40 C with batieries (+32 F to
+11Q0 F)

armup time @ 20 C for stated accuracy: S minutes
mensions: 278 mm x 127 mmx 281 mm(5in.x t1in. x 15in.)

eight: 53 kg (12 Ibs}
7.6kg (17 ibs) with batteries

stions
001 Adds rechargeable battery pack

002 Deletes 800~ohm impedance and adds 150-ohm impedance
810 Includes exira Operating and Service Manual
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Tabie 1~2. Recomumended Test Equipment

MODEL 4937A
SPECIFICATIONS

Instrument

Ac Calibrator

Ac Voltmeter

Multimeter

Dscilloscope

Signature
Analyzer

Audic
fAnalyzer

Counter

Power Supply

ice i Ket
Service brackets

DIP switeh

Resistor, 388 ohm

Resistor, 800 ohm

uy
o>
=Y

Resistor, ohm

Critical

Specifications

Freg: Z0Hz tC
2.0

g 1/2 digit, 0.i%

do current

Nual Chan:

o0
o]

:
L
1)

20 Hz 1o 4 KHz

10 kHz

volt

(53]
<>

mv to

smv/dlv

Recommended

Madel

HP 24584

HF 34584

HP 17404

HP S008A

F,

HP 89034

HP S31%4

HF ©218EB

HP P/N 1531-0211

HP #/N 125:-T158

HP P/N 06S8-9100

HP P/N 0898-7408

HP P/N 08%8-6344

Use

et

3

Lok

Note:

g=Adjustiments
P=Parformance Test
T=Troucleshooting




MOGDEL 49374
INSTALLATION

SECTION I
INSTALLATION
2-1. INTRODUCTION

2-2 This section provides instailation instructions for the Model 4837A TIMS. This section also in-
ciudes information about initial inspection and damage ciaims, preparation for use, power require-
meants, storage and shipment,

2-3. INITIAL INSPECTION

2-4 Inspect the shipping container for damage. If the shipping container or cushioning material is
damaged, it should be kept until the contents of the shipment have been checked for compieteness
and the insirument has been checked mechanically and electrically. The contents of the shipment
shouid be as shown in figure 1-1. The procedures for checking efectrical performance are given in
Section IV, If the conients are incomplete, if there is mechanical damage or defect, or if the instru-
ment does not pass the performance tests, notify the nearest Hewlett-Packard sales and suppur { ¢f -
tice. If the shipping container is damaged, or the cushioning material shows signs of stress, notify the
carrier as weli as the Hewleit~-Packard sales and support oftfice.

2-5. PREPARATION FOR USE

E CAUTION

Before connacting this insirument to an a¢ power source, be sure
that the rear panel ine module is set to the same voltage as the ac
sourca and that the correct fuse for that ac voliage is instailed.

2-86. Power Requirements

2.7 This instrurnent renuires a power source of 100-, 120~ 220-, or 240-Vac, +5% or-10%. Single
phase 48— to 86-Hz. ‘

2-8 Option 001 instruments have a battery power supply. The battery pack provides up to Shours
of continucus operation at 25 degrees C. Complete recharging in 14 hours with unit in STRY mode.
2-9, Line Voitage Selection

2-10. Figure 2-1 provides instruction for line voltage and fuse seiection. The line voltage selection
and fuse are factory set for 120 Vac operation.
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[————
f } N o S 3 5na zs0u
220V, 240V - F 200mA 250V

RESER STAVICING TO
QUALIFIED PERSONNEL

© ©

WARNING
TG PREVENT FIRE OR
SHOCK HAZARD OO

O RAIN OR MOISTURE.

TYPE |
TYRE 0
TYPE Hi
CAUTION. NO OPERATOR
SERVICEABLE PARTS INSIDE.

£0R CPERATOR PROTECTION
DURING BATTERY CPERATION
NOT EXPOSE THIS UNIT CONNECT CHASSIS TERMINAL

WARNING

TG EARTH GROUND.

100V, 120V, 220V 240V +5% -10%
a28-68 Hz 30vA MAX

L

® ﬂ/

N

Power Cabie

Any interruption of the pretects
side the instrument) or disconnec
make this instrument dangérous to e

2 This instrument is supp

e~wire ac power receptacle, the cable ¢

jer cables.
13. OPERATING ENV

4. Temperature

15, This instrument may be operated
ireas F to +131 degrees F). Tempera

Figure 2-1. Line Voltage Selection

WARNING

lied with a three

IRONMENT

in temperatures fro
ture range for instruments with batterie

~wire power cable, Wwhen connect
rounds the instrument. See tab

3 degrees C (+32 degrees F to +104 degrees F).

7

ve (grounding) conducter (inside or out-
ting the protective earth terminal can
jectrical shock.

ed to an appropriate
le 2-1 for available

m O degrees C to +55 degress C (+32
s is O degrees C to

m m

mi—

e

7

-1

il
ﬁ :
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MODEL 4837A

INSTALLATION
Table 2-1. Fower Cables Available
! ; l
Cabie Cable
Piug Type HP Part ([:} h De::%r‘ijgtion Length %Z?(l:: %an;§::r
Number | P {inghes) Y
8120-1351 o] ‘ Straight *BS1363A 80 Mint Gray Lnited Kingdom,
8120-1703 | & [ 30° 90 Mint Gray Cyprus, Nigeria,
l ! Rhodesia,
\ Singapore
81720-1368 | O ! Straght *NZ$S188/ASC112 79 Gray Australia,
8120-0698 | 4 | 90° 87 Gray New Zeatand 11
|
‘\. \
250V 8120-1689 | 7 l Straight "CEE7-Y 11 ! 79 Mint Gray East and West 3
8120-1692 | 2 | 90° 79 Mint Gray | Europe, Saudi |
l Arabia, Egypt, |
- § i So. Africa, India \
| e P \ i iunpolarized inl
\\&_, ! many Natons:
- ]
125V 8120.1348 | 5 | Straight "NEMAS-15P 80 Black United States, |
; |
8120-1388 5 t g0° &0 Black Canada, i
/ 8120-1784 | 7 | Sraght *NEMASL-15P 36 Black Japan 1100V or
e L &= §120-1378 | 1 | Straignt "NEMAS-15P 80 Jade Gray | 200V l
\\(ﬁ‘@«ﬁ | 81201521 1 8 | 90° 80 Jade Gray | Mexico, |
“'\_& 8120-1676 2 1 Straight *NEMAS-15P 36 Jade Gray Philippines, k
1 Taiwan ]
250V 8120-2104 3 lt Straight *SEV101] 79 Gray Switzerland l
| 1959-24507 |
S
, b Type 12
/4 1
i S l
l
250V 81200698 | 6 | Swaight "NEMAE-15P United States
Canada
Qy =
R oSy
81201957 | 2 | Straight "DHCK 107 79 Gray Denmark |
8120-29%6 | 3 | 90° 79 Gray i\
250V 8120-1860 54 Swraight *CEE22-VI
(Systems Cabinet use!

*Part number shown for plug i1s ingustry id

entifier for plug only. Number shown for cabi

e is HP Part Number for complaete cable

L
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ALLATION

Humidity

" This instrument may be operated in environments with humidity from Spercent to 95 percent
ve humidity at +40 degreas C (+104 degrees F). However, the instrument should be protected
temperature extremes that can cause condensation within the instrument.

3. STORAGE AND SHIPMENT

Environment

3 The instrument may be stored and shipped within the foliowing environmental limiis:

¢ Temperature. ... -20 to +65 degrees C (-4 to +149 degrees F)
g Humidity. Up to 90% Relative at +85 degrees C (+149 degrees F)
1. Packaging

2, Tagging for Service.-~if the instrument is being returned to Hewlett- Packard for service,
se complete one of the biue repair tags located at the back of this manual and attach it to the

-ument.

3. Original Packaging.——-Containers and materials identical to those used in factory packaging are
iable through Hewleti-Packard sales and support offices. It the instrument is being returned for
/icing, attach a tag indicating the type of service required, return address, model number, and tuil
al number. Alsc mark the container FRAGILE to ensure careful handling. In any correspondence,
it to the instrument by model rnumber and full serial number.

'4. Other Packaging.--The following generai instructions should be used for repacking with com-
jcally availabie materials:

yrap the instrument in heavy paper or piastic. (¥ shipping to Hewiell~ Packard office or service
anter, attach a tag indicating iype of service required, return address, model number, and full sarial

amber.)

Use strong shipping container. A double-walled carton made of 350-pound test material is
dequate.

jse a layer of shock~absorbing materiai 70~ to 100-mm (3- to 4-inches) thick around all sides ot
he instrument o provide firm cushioning and to prevent movement inside the container. Protect the

ontroi panel with cardboard.
Sea! the shipping container securely.

Viark shipping container FRAGILE to ensure caretful handling.

n any correspondence, refer to Instrument by model number and full serial number.

A\

3\
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MODEL 4837A

SECTION Ui ;
OPERATION 0
3-1. INTRODUCTION
3-2  This saction contains information on front and rear panel features, self check procedures, and
arror codes. It also describes typical operating modes. The principles of operation of the measure~
ments are explained in Appendix A of this manual
3-3, OPERATING CHARACTERISTICS

3-4. The HP 4937A provides two types of functions: Transmission impairment Measuraments and
Supervisory Signaling.

The transmission impairment measurements that can be made with the HP 4937A are:
» Level and Frequency
s Noise
# Noise with Tone
# Signal 1o Noise
o Noise to Ground
e Return Loss
Signaling capabiiities ¢f the HF 4837A are:
@ Supervisory signaling simulation
® Establishing talk condition for transmission testing
® Ability to hold two 2-wire circuits for testing
The types of supervisory signaling simulation are:
e Loop Start
® Ground Start
e L.oop Reverse Battery
e &/M signating Types L i, and il

8 Wink

3-5. PANEL FEATURES

3-6, Figure 3-1identifies the front and rear panel features and includes a brief description as to the N
function of each feature.
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7. SELF CHECK

3 The HP 4937A has two types of self checks. These are a power on self check and an ex-
ded self check. The power on celf check procedure is performed automatiically at power-up by
instrument. It checks most of the major circuits and should identify major problems. Tne errar
ssage table listed below indicates which tests are in power on self check and which are in ex-

ded seif check. To perform the extended self check, externally jumper the E/M jack and the

/SR jack together, and then press the SHIFT key and the FILTER select key. Failure of the instru-
nt to pass any sé&lf check procedure indicates & malfunciion that can possibly affect other

asurements,

.. ERROR MESSAGES

10, The HP 4937A gives two types of error messages. The two types of messages are either a
netional errar in one of the self check modes Or an operational error. The errors are listed below.

-1, Operational Errors:

-+ 0f--This error indicates that the recaive level is greater than the upper limit for the selectad
measurement,

rr 02--indicates that the receive level |s under the lower limit for the selacted measurement.

rr 07 --This error signifies the loss of the 1004 Hz hold tone.

rr 0G~-Indicates that the level measurement currantly being made nesds to auto range and the
Range Hold mode is set

rr 10--indicates that 1200 chms impedance is selected in two wire return (0ss. Only 800 ohms an+
gG0 ohms are available.

rr 30--Wink is iilegal setup tor Loop Start and Loep Reverse Dattery Originate.

irr 31--in Loop Originate the incomming battery has negative on the tip.

3-12. Power On Seif Check Errors:

zrr 11--Indicates that the power up seif test failed the ROM checksum.

Err 12--indicates thai the power up saif test tailed the RAM check.

Err 13--The magnitude of the cal level for the voliage to frequency converter is out of range.
Err 14--Power up seit check failed to measure a frequency ot 1004 Hz.

Err 15--Measurement of the hold tone frequency is not 1004 Hz.

Err 16--Power up seit check tailed to measure a proper tavel of +13.0 dBm.

Err 17--Level measured through the C-message tilter is not the proper amplitude.
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MODEL 4837A
ERROR MESG

Err 18--Level measured through the 3-kHZ flat filter is not the proper amplitude.
Err 19--Level measured through the BO-Hz reject filter is notl the proper amplitude,
Err 20--Level measured through the QRMS detector is not the proper amplitude.

Err 24--Level measured through the Return Loss detector is not the proper amplitude.

3~13. Extended Seif Check Errors:

Err 50~-Level of the Echo return loss waveiorm is not the proper amplitude,

Err 51--Lavel of the Singing High return loss waveform is not the proper amplitude.
Err 52--Level of the Singing Lo returnioss waveform is not the proper amplitude.

Err 53--The measured depth of the notch filter is too small. This test will fail if the level is toco iow.
The transmit ievel must be greater than -40 dBm to pass this test

Err 54--The TIPPOS detector did not pass the 1est to detect the presense of 48 voll supply.
Err 55--The TIPPOS detector did not pass the test to detect the absence of the 48 voll supply.
Err 56--The TIPNEG detecior did not pass the tast to detect the presense of 48 volit supply.
Err 57--The TIPNEG detector did not pass the test to detect the absence of the 48 voll suppiy.

Err 58--The GNDCUR detector did not pass tne test to detect the presense of current from the 48
volt suoply.

£rr 58--The GNDCUR detector did not pass the test toc detect the absence of current from the 48
volt supply.

Err 80-~-The TERMCUR detector did not pass the test to detect the presense of current from the 48
volt supply.

Err 61--The TERMCUR detector did not pass the tust to detect the absence of current from the 48
voit supply.

Err 62--The E [ead det-ector did not sense the presence of the M lead The E/M jack must be con-
nected to the SB/SG jack to pass this test,

Err 83--The E lead detector did not sense the absence of the M lead, The E/M jack must be connec-
ted to the 58/5G jack to pass this test

Err B4--The M jead detector did not sense the presence of the E fead The E/M jack must be con-
nected to the SB/SG jack to pass this test

Err 65-~The M lead detector did not sense the absence of the E lead. The £/M jack must be connec-
ted to the SB/SG jack to pass this test
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“he Retay Step Check is the last extended self check to be dong In this check each relay is
sne is sounded for about 100 msec, then tnhe relay is reset. This is done for gach relay in se-
at about a 2-Hz rate. if the relay is not heard on noth ends of the tone it will be noticable to
Since ihis test relies on the operator to actually detect a missing retay closure, the test
be stop on a failure. The operator must count the relays and note the number.
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MODEL 4837A
CONTROLS

3-15. CONTROLS. CONNECTORS. and INDICATORS

FRONT PANEL

1 Power Swiich—-%witches power to the instrument when in the ON position In the 5TBY position
power is still anplied to some circuits. If the unit has the battery (Optlion 001} there will still be

cower available to some internal circuits even in STBY position and the batteries are charged in
this position. There are separate battery operation and iow battery indicators. These indicators
are located in the jeft hand display.

2 DISPLAY key--Selects either the TRMT {transmit) or the RCV (receive) signal to be displayed
The corresponding LED will be lighted.

3. RANGE HOLD and SF SKIP key

RANGE HOLD=--~Prevents the auforange from changing from its present setling during a
measurement.

SE Skip--Prevents the transmitter from transmitting within +/ =150 Hz (300 Hz band) of 2800 Hz.
This feature eiiminates accidentally being disconnected by SF signaling units on dial-up lines.
Operates only in LEVEL/FREQUENCY.

4 LEVEL ZERO key--Sets a 0 dB reference in ROV LEVEL/FREQUENCY mode. All subsequent
measurements wili be made in dB relative to this reference. dB LED in center of the front panel
will ight. A - (minus) dB reading indicates levels higher than the reference lavel per the telephone

industry convention.

in d-wire return loss and RCV mode, the LEVEL ZERO key =niers a O dB return loss in the jeft
display and calculates the transhybrid ioss (THL) which is displayed in the right hand display.

5 STEP UP, STEP DOWN, <~ and -> keys—-in TRMT Mode (right display) and LEVEL FREQUENCY;
< - or =-> salects the position of digit to be increased or gecreased. Lighted cursor indicates
one-of-four digit positions. Digit value is incremented by pressing STEP UP and decremented by
pressing STEP DOWN. Pressing and holding the STEP UP or STEP DOWN key causes the action
to repeat. Also, with the SHIFT key sets the output frequency to 404 Hz, 1004 Hz, 2804 Hz, and

2713 Hz in LEVEL FREQUENCY meode.

in 4-wire return loss and RCV mode, these keys are used to enter the THL of the circuit,

8 OUTPUT LEVEL Control--Adjusts the transmitter output ievel continousty from -40 dBm to +13
dBm. Output level is displayed on the ieft dispiay.

7. SHIFT key--Used to activate any of the functions jabeied in blue.

3 MONITOR VOLUME Control and Speaker--Permits adiustable volume for listening to the circuit
under test or to the Test Set Transmitter.
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5 CONTROLS, CONNECTCRS, and INDICATORS (con't) . - 31

ON/OFF HOOK key~~When the instrument is selected to be the ORIGINATE end the ON/OFF ;* 5

HOOK key simulates the cn-hook or off-hook condition of the criginate end. When the instru-
ment is the TERMINATE end the ON/OFF HOOK kKeay simulates the on-hook or off-hook condition
of the terminate end.

STATUS LEDs~--There are four status LEDs that indicate the status of both the criginate and
terminating ends of the line. The status lights are:

ON HK ORIG (en-hook originate)

OFF HK ORIG (off-hook originate)

ON HK TERM (on-hook terminaie)

OFF HK TERM {(off-hook terminate)

1 HOLD OTHER--Pyts an auxillary hoid circuit on the B jack if the A signaling key is pressed The
auxiitary nold circuit wili te nlaced on the A jack If the B signaling kKey is pressed. (used to seize

a second 2=-wire circuit for testing)

1 ORIG/TERM key~-Selects whether the type of signaling is originate or terminate.

oMY W W W

[ g e R

28I SELECT key-~Selects one of the following signaling modes. Lighted LED indicates selected

signaling. e

E/M (E and M)

GND START (ground start) E
LOOP (locp start) E

L OOP REV BATTERY {loop reverse batlery)
3 FILTER SELECT key~-Seiects desired weighting filter for noise measurements and the type of
specirum for return loss measurement.

4 MEAS SELECT key--Seiects one of the fellowing measurements. Lighted LED indicates selec~
ted measurement.

3
=
LEVEL FREQUENCY E
NOISE E |
NOISE W/ TONE (noise with tone) E—- .
SIGNAL/NOISE (signal to noise)
NOISE TO GROUND -
RET LOSS 2W (returnloss 2 wire) -

RET LOSS 4W (returnioss 4 wire)



MODEL 4837A
CONTROLS

3-15. CONTROLS, CONNECTCRS. and INDICATORS (con't)
15 DIAL binding posts-——A handsat can be connected to the pinding posis to dial-up a line.
16. SET UP switches
TRMT

500 800, 1200 ohms --Provides terminating impedance to match the characteristic impedance ¢f
the line,

150, 500, 1200 chms {Option CC2)--Provides terminating impedance {c matoh the characteristic
impedance of the line.

DiAL -~Connects the dial jack to the line that is connected to the A of B jack. This inturn con-

nects the DIAL jack to signaling module. The dial Jack is routed to the appropriate place deter ~
mined by tne signaling mode.

RCV

00, 900, 1200 orms -—-Provides terminating impedance to match the charactsristic impedance of
the line.

150 §00, 1200 onms (Option 002) --Provides terminating impedance to maich the characteristic
impedance of the line.

BRG--Sets the receiver to a high impedance when ime HP 48937A is bridging the circuit under
test instead of terminating the iine.

17. E/M and 5B/S8G Jacks~-These jacks are used for E/M type signaling. Eor the three different
types of E/M signaling (Type L & U the appropriate connections are made ic the two jacks.
gSelection of the three types of £/M signaling is made using a switch on the rear panel.

18 NOR and REV switches --Tha NOR switch connects the A 310 jack to the transmitter and the B
310 jack to the receiver. The REV switch connects the A 310 jack to the receiver and the B 310

iack to the iransmitier. When the NOR and REV switches are sither both out or both pressed in,
the transmitter and receiver are internally lcoped.

1g. A and B SIGNALING switches--The A switah connects the A 310 jack to the loop signaling
module and an auxiliary hold circuit is available on the B 310 jack. The B switch connects the B
310 jack to the loop signaling module and moves the auxillary hold circuit to the A lack.
REAR PANEL

1 GROUND Jack--Used to connect the HP 4837A 1o earth ground.

2 E/M SELECTION Switch--Used to seiect one of the three types of E/M signating. An audible
beep denotes which type of signaling was selected with a corresponding 1.2, 0r 3beeps.

3. Voltage Sslect--Allows selection of proper line voitage.
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6. OPERATING INSTRUCTIONS
POWER ON AND SET UP

Ac Power On

-onnect power cord to the rear line moduie on which the correct line voltage has been selecteq

iee Section it for procedure to select line voitage,

WARNING

Always connect power cord to a properly grounded 3-wire power cutlet. Any in~

teruption of the proteciive sarth grounding will cause a polential shock hazard

that could result in personal injury.

'ress POWER ON pushbutton. The HP 43374 will automatically do a sa!f check.
Battery Power On (Option 001 only)

WARNING

For operator protection during battery operation, connect the chassis
termination on the rear pansl to earth ground,

'sconnect power cord

ress POWER ON pushbution, Whean switching between battery and ac power, cycle the POWER
ishbutton from ON to STBY o ON. :

Set Up

; CAUTION

Do not connect mere than 200 Vde or 10V rms at 80 Mz to the 310

jacks.
onnect circuit under tast to the 310 jacks.

‘€ss the NCR pushbutton to connect the teft 310 jack to the transmitter and the right 310 jack
the receiver.

> reverse the direction of the test press the REV pushbutton.

ess the SET UP TRMT pushbutton that corresponds te the circuit impedances on the transmit-
" side (150, 8OO, 200, or 12G0).

ess the SET UP RCV pushbutton that corresponds to the circuit impedance on the receiver
e (150, 600, 800, or 1200).




MODEL 49374
LOOP START

3-21. SIGNALING

G~22 This section describes the signaling function of the H2 4937A and gives detailed procedures
for seizing the line for testing. The HF 4837A measuring circuits are disconnected from the line under
test until both ends of the line have been seized. '

3-23 Signaling notifies the switeh (central office, PBX, etc) that a subscriber desires service,
Signaling also is used to natify the supscriber of Incomming calls. Then, with the necessary data to
identify the distant subscriber, the switeh wiil properly route the cail.

3~24. The terms on-hook (open switchy and off~hook (closed switch) are used throughout this sec-
tion to describe the state of signaling egquipment regardless of the actual type of signaling used. To
identify the circuits, the terms originate eguipment and terminate equioment are used. These terms
refer only to the hardware configuration and not with the action of initiating the cail. The terminate
equipment supplies the operating power and current detect circuitry. The originate equipment

provides a de current path via a switch.

3-25. Supervisory signaiing deals with the circuits that monitor the staius of a subscriber loop or a
trunk line. The four tvpes of supervisery signaling that are commonly used are! loop siart ground
start, loop reverse batiery, and E/M,

3-286. The signaling srocedures that foifow are arranged in a mannar to configure the HP 4937A first

as the Originate End sqtipment, and then as the Terminate End squipment. Procedures to establish
talk conditions using the HP 48374 are alsoc Included.

3-27. LOOP START SIGNALING

ORIGINRTE TERMINATE

!——0 \h—»‘“——“ CLRRENT "]

g RING DETECT
i :

L
= 48Y
r-{-

Figure 3-2. Loop Start Sighaling

3-28. Loop start signaling is used with the Circuits that monitor the staius of a subscriber loop (see
figure 3-2) The signaling starts with the line in an idie state. When the teiephone is off~hook the
central office detects the current flow and responds with a dial tone. The dial tone is the central of-
fice's off-hook state. The HP 438374 can be either the originate end (telephone) or the terminate end
(central office).
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ng The Line--Logp Start Originate End
sntigure the HP 4837A as the Originate End proceed as follows:,

snnect the line under test to either 310-jack A or B.

slect SIGNALING A if the line under test is connected to 310-jack A or SIGNALING B if the Iine is

nnected to 310-jack B,

sing SIG SELECT key select Loop Start signaling mode. The LOOP LED should be lighted.
sing ORIG/TERM Key select ORIG. The CRIG LED shouid be lightec.

erify the following LEDs:

v ON HK ORIG - lighted
v OFF HK ORIG - off

o seize the ine under test press ON/OFF HOOK key.
erify the following LEDs:

» ONHK ORIG - cff
» OFF MK ORIG - lighted

he line under test is seized. You can how proceed to one of the following:
Establish talk condition

Conduct transmission impairment measurements
Release the line
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MODEL 4837A
LOOP START

Establishing Talk Condition

1 Seize the line as described in the previous section, Loop start Qriginate End

2 Connect lineman's handgset (butt-in) to DIAL jacks located on the front panel

3 Press DIAL key. OFF HK ORIG LED should pe lighted and a tone should be heard on the handset.
4 Treline is now ready to accept dial pulses, tonss, or voice.

5 To perform transmission impairment measurements. reiease DiAlL key (an internal hold coll will
continue to hold the fine).

5 Parform desired measurement as described in the Measuremenis Seclicn.

Releasing The Line
1 Press ON/OFF HOOK key and verify the following LEDS:

s CNHK CRIG - lighted
s CFF HK ORIG - off

2 Pressing the ON/OFF HOOK key again will re -seize the line.
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ing The Line-~Loop Start Terminate End E 1 Selzi

sntigure the HP 48374 as the Terminate End procead as follows:

n
ETars
Q
a

annect the ling under test {o either 310-jack A or B, ) g 1'?' G

mn
Looa
IS
4

dlect SIGNALING A if the line under test is connectad to 31C~jack A or SIGNALING 8 if the line is
nnacted to 310-jack B. - k0

m
-

sing SIG SELECT key select Loop Start signaling mode. The LOOP LED should he fighted.

sing ORIG/TERM key select TERM. The TERM LED should be lighted. 4 s

m

p
©

ffice battery is now provided on the line.

m
—
—

e status LEDs indicate the condition of the far end (eriginate) ot the line. When the originate end
es oft-hook, then verity the follcwing LEDs: ¢ g0

Ll

ON HK ORIG - off '
OFF HK ORIG - lighted P

ql mn

e ling under test is seized. You can now proceed t¢ one of the following:

cstablisn talk condition
Conduct transmission impairmen! measurements ;
Release tha line r
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MODEL 48374
LOOP START

Establishing Talk Condition
1. Seize ihe line as described in the previous section Loop Start Terminate End.
2. Cennectlineman’'s handset (butt-in) to DiAL jacks lccated on the front panel

3 Press DIAL key. The HP 4837A will provide talk battery and will ac couple lineman’s handset ta the
line under test,

4 The line is now ready to accept tones or voice.
& To perform transmission impairment measurements, release the DAL Key.

8. Perform desired measurement as described in the Measurements Section.

Releasing The Line

1. Loop start terminate always provides cffice battery. To remove battsry, use 381G SELECT kay to
turn off signaling.
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GROUND START SIGNALING

Ground start signaling is commonly used on trunk iines between a FEX and a central office.
iX is usually ihe originate end and the central office is the terminate end Either end can seize
nk by providing a current path tc ground When both ends are off-hook, the line looks veary
to L.oop Start signailing.

The HP 4937A can function as either the originate end (PBX) or the {erminate end (central of -

As the originate and, the HP 4937A begins the loop closure by grounding the ring (goes oft
losing $-1) which causes a current to ficw through the line (see figurg 3-3).

/51
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CURRENT
RING DETECT

- o ’/ &
: CURREN i 1 o

DETECT

REEN
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] l%—“bm»—ww

48Y
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Figure 3~3. Ground Start Signaling Circuit

The terminate equipment senses this current flow and interprets it as a request for the trunk.
srminate equipment acknowliedges the request by grounding the tip (goes off hook closing S-2)
if the line. This causes a current to flow through the tip side of the line from the originate end

terminate end.

The HP 4837A will recognize the current through the tip side of the circuit and will remove the
d from the ring (opening S-1), remove the 48 volts from the tip, and at the same time place a
soif {current sink) between tip and ring (closing $~3) causing the current to flow from the ter-
s equipment to the HP 4937A and back to the terminate equipment, The loop is now closed
1d) and the terminate equipment responds with a dial tone.
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Selzing The Line--Ground Start Originate End

To configure
1. Connect the

Select SIGNALING
sonnacied 1o 310~jack B,

o

3. Using SIG SELECT key setect Ground

line under tesi to either 310-jack Acr B,

ipe HP 4937A as the Criginate £nd proceed as follows:

& Using ORIG/TERM Key salect ORIG. The CRIG LED should be lighted.

5. vVerify the following LEDs :

ON HK ORIG ~ lighted
OFF HK ORIG - off
ON HK TERM -~ lighted
OFF HK TERM - off

- % & G

B To seize

ine line under test press ON/OFF HOOK key.

7 The fine under test is seized when the LEDs indicate the following:

ON HK ORIG - off
OFF HK ORIG - lighted
ON HK TERM - off
OFF HK TERM ~ lighted

- @ & 9

& if the line under test is connected o 310-jack A or SIGNALING B if the line is

Start signaiing mode. The GND START LED should be lighted.




4937A
D START

can now proceed to perform one of the following:
zgtablish talk conditions

Sonduct fransmission impairment measurements
Jelease the line

lishing Tatk Condition

se the line as described in the previous section, Ground Start Originate End.
nriect lineman’'s handset (butt-in) to DIAL jacks located on the front panel.

;s DIAL key. OFF HK ORIG LED should be lighted and a tone should be heard in the handsel.

san the terminate end responds by going otf-hock, the line is ready 1o accept dial pulses, tones, ;

voice.

y perform transmission impairment measurements, release OiAL key (an internat hold ceil will
ntinue to hold the fine).

seform desired measurament as described in the Measuremenis Saction.

asing The Line

ress ON/OFF HOOK key and verity the following LEDS:

s ON HK ORIG - lighted
s OFF HK ORIG - off

'rassing the ON/OFE HCOK key again will re-seize the line.
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Seizing The Line-~Ground Start Tarminate End

To configure the HP 4937#\ as the Terminate End proceed as follows:

1.

2.

Connect the ling under test to either 310-jack A or B.

Select SIGNALING A i the line under test is connected to 3t10-jack A or SIGNALING B if the line is
connected to 310-jack B,

_ Using SIG SELECT key select Ground Start signaling mode. The GND START LED should be lighted.

_ Using ORIG/TERM key select TERM. The TERM LED should be lighted.

verify the following LEDs .

e ON HK ORIG - lighted
®» OFF HK ORIG - off
e ONHK TERM - lighted
# OFF HK TERM - off

To seize the line under test press OM/QFF HOOCK Kkey.

The line under test is seized when the LEDs indicate the foljowing:
ON HK CRIG - off
OFF HK ORIG - lighted

®

®

¢ ONHK TERM - off

s OFF HK TERM - lighted
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y START

.an now proceed to perform one of the following:

stablish talk conditions

onduct transmission impairment measurements

elease the line

shing Talk Condition

s the line as described in the previous section, Ground Start Terminate End

iect lineman's handse! (butt-in) to DiAL jacks located on the front panel

s DIAL key. The HP 4837A will provide taik battery and wiil ac coupie lineman’s nandset to the
nder test

line is now ready to accept tones of voice.
yerform transmission impairment measurements, release DIAL Key.

orm desired measuremsant as described in the Measurements Section.

sing The Line
ss ON/QFF HOOK key and varify the following LEDS:

ON HK TERM - lighted
OFF HK TERM - off

.ssing the ON/OFF HOOK key again will re-seize the line.
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MODEL 4937A
L OOP REVERSE BATT

3-34. LOOP REVERSE BATTERY SIGNALING

a-35 Loop reverse battery e ysed to signal one way trunkes. This is most often used in PBXs for
direct inward dial (DID) lines. Direct inward dialing permits an outside call to be dialed directly to a
BRX subscriber Ioop without operator assistance. The on-hook and off-hook states at ithe ter-
minate end are indicated by reversing the battery nolarity (see figure 3-4)

3-35 The term cne-way trunk refers to only the signaling characteristics of the trunk and not to

the directicn of communications. The cali can be initiated by only the originate end of the tfrunk. Once
the signaling is complete, thme trunk will carry normal two-way communications. The HP 4937A can bhe

ysed as either the originale end {(outside call) or the terminate end {(PBX).

j———o\\*f I —,
l 1 RING J\\y—-— CUWREENT
con 1| ; , ; | DETECT
o1l ¥ i POLARTTY ‘[ i
i HETE i —— 48y

; DETECT | =

‘ +

| | |
TIP —0

Figure 3-4. Loop Reverse Battery Signoling
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1 The Line--Loop Reverse Battery Originate End E i Ljizinc
figure the HP 4937A as the Originate End proceed as follows: .E , - :con
nect the fine under test to either 310-jack A or B, ;“_ """" Son
-
ot SIGNALING A if the line under test is connected to 310-jack A or SIGNALING B if the line is E it “.:‘!].'Sese
jected to 310-jack B l conr
1g SIG SELECT key select Loop Reverse Battery signaling mode. The LOOP REV BATTERY :El _"5_} Jsir
should be lighted. L;ED
i 2
1g ORIG/TERM key select ORIG. The ORIG LED should be lighted. ™o

ify the following LEDs:

OM HK CRIG - lighted
OFF HK ORIG — oft
ON HK TERM - lighted
CFF HK TERM - off

i
Wt

.. a . ...-.‘ e o i
X I B Se—
i b
» & &P

m m M pn o

S
‘;nf O

seize the line under iest press ON/OFF HOCK key.
s line under test is seized when the LEDs indicate the following:

ON HK ORIG - oft

OFEF HK ORIG - lighted 4 _
ON HK TERM - off o »
OFF HK TERM - lighted [ l .
i
K I s 20
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MODEL 4837A
LOOP REVERSE BATT

8 You can now procead to performone of the following:
@ Establish talk conditions
s Conduct transmigsion impairment measurements
e Release the line
Establishing Talk Condition
{. Seize the line as described in the previous section, Loop Reverse Raitery Originate End
2 Connect lineman's handset {butt~in) to DIAL jacks located on the front panel
Note
A tone will be heard immediately, but the handset is not actually connected
to the line until after the DIAL key is pressed.
3 Press DiAL key. OFF HK ORIG LED should be lighted and a tone should 5e heard on the handset,

4 The line is now ready to accept dial pulses, tones, or voice.

8. To perform iransmission impairment measuremeants, release DIAL key (an internal hold coil wiil
continue to hold the line).

& Perform desired measurement as descrised in the Measurementis Section,

Releasing The Line
1 Press ON/OFF HOOK key and verify the following LEDS!

e ON HK ORIG - lighted
e OFF HK ORIG - off

2. Pressing the ON/OFF HOOK Key again will re-seize the line.

3-21
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1g The Line—-Loop Reverse Battery Terminate &nd

nfigure the HP 48374 as the Terminate End proceed as follows:

®
m A An
= ma

o

O

nnect the line under fest to either 310-jack A or B. Co
lect SIGNALING A if the line under test is connected to 310-jack A or SIGNALING B if the fine is 0 se
mnected to 310-jack B. cor
ing SIG SELECT key select Loop Reverse Batiery signaling mode. The LOOP REV BATTERY E k Us
3 should be lighted. ] T OLE
‘ 3
ing ORIG/TERM key select TERM. The TERM LED should be lighted. E molUs
rity the following LEDS ; £ I ve
a

ON HK ORIG - lighted .
OFF MK ORIG - off _ e
Lo

L]

™

ON HK TERM - lighted
QFF HK TERM - off

5

. seize the line under test press ON/OFF HOOK key. (Technicaily, the terminate end of Loop
verse Battery cannoi seize the line, it can only respond to a request for seizure from the Re:
ginate end.) :

T

e line under test is seized when the LEDs indicate the following: - Th

ON HK ORIG ~ off
OFF HK ORIG - lighted
ON HK TERM - off
OFF HK TERM - lighted

m

R
D

™



MODEL 4937A
LOOP REVERSE BATT

8 You can now proceed to perform one of the following:
¢ Establish talk conditions

e Conduct transmission impairment measurements
s Reiease the line

Establishing Talk Condition
1. Seize the line as described in the previous section, Loop Reverse Batiery Terminate End,
2 Connect lineman’s handset (butt-in) to DIAL jacks located on the front panei,

3, Press DIAL key. The HP 4937A will provide tak battery and will ac couple lineman’s handset to the
line under test

4 The line Is now ready t¢ accept tones or veice.

el

To perform transmission impairment measurements, release DIAL Key.

& Perform desired measurement as described in the Measurements Section.

Rete'asing The Line
1 Press ON/OFF HOOK key and verify the foilowing LEDS!

s ONHK TFRM - lighted
s OFF HK TERM - off

2. Pressing the ON/OFF HCOK key again will re-seize the line.



L 4937A

E/M SIGNALING

E/M signaling is used primarily to signal the internal switching of the FBX or shorthaul trunks
sen two PBRXYs. E/M signaling uses a separate wire pair to send signaling information (E lead and
1) from the pair used to send voiceband information (tip and ring). In additicn, E/M Types il and
, sense ground (SG) and sense battery (8B) leads to improve signaling performance. (see

s 3-5 3-6 and 3-7)
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Figure 3-5 E/M Type I Signaling
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Figure 3-7. E/M Type I1I Signaling

25



- 4837 A E

ODEL
- M
L
. ot
7 9374 TRANSMISSION IMPAIRMENT MEASURING SET QuTRUT \ ;" _
LGP i :ENLE?T - :::‘CT(ARU LEVEL ! - I(
;D 0N e £1 TRMT g E ;2:” , 13 {0 we @ \ ‘E
0ISPLAY ; | -
L_ stavi £ Rev | | Daen | | D \J i X i
- o - ) ‘i \F
1 won 8 LEV f o T ostem J1o0a 4 N ‘ - -
awao Faale (om) (= (7 Jo G =i | .
D rsEr W) (CIMEASUREMENTIT)  [TTIIFILTEALTITY ) S16NAL ING T T !‘ ! j
TRMT . RCY LEVEL " - e e e Q@TTETD ; |
R —‘\E ] FOEGUES [ C-MESSAGE E) B Tin L
ffffjp% o O 013w FLaT 13 ouo START e ——— ! r |1
!@ I 1@ [] NOTSE W/TONE ul {,Snp ; -y f l‘}
P % ‘ £ SIGNAL/NOISE 0 EAL E:EﬁEgsv . ’ |
f;;;—j tﬁf’f){ 3 NOISE/GAOUND i  ue \51 i ; i ' %
| § {1 RET LOSS 2w [ sAL Lo If SELECT S - i
1AL | BAG || i f i
L, . (] RET LSS 4K | C0ATE O TERM i ; i
2N 1 g e 5 0\ N !
00 = |&E)/E E\ Y 2
4 5 6 L
!
E
1g The Line~--E/M Signaling Types | Ii, and I} Originate End E T eizit
nfigure the HP 4837A as the Originate End, proceed as follows: Q? - 3 co
anect the line (or lines if 4-wire) under test to 310-jack A or B. : Co
e k
nnect E/M leads (for E/M Types It and il connect SG/SB leads also). L
t E/M toggie switch (located on rear panel) to desired signal type. E/M type musi be selected Ly ose
ore E/M is selected on front panet, E P nef
T
ing SIG SELECT key select E/M signaling mode. The HP 4837A will beep one, two, or three - 1 Us
es 1o indicate the type £/M selected, The E/M LED should be lighted E ™ tim
ing OCRIG/TERM keay select CRIG. The ORIG LED should be lighted. - H;; Us
A
)y seize the line under test press ON/OFF HOOK Kkey. Te
ie line is seized when the LEDs indicate the foliowing: n ‘:7. Th
L
ON HK QRIG - off - | e
OFF HK ORIG - lighted B
ON HK TERM - off .
QFF HK TERM - lighted e
=
3 can now proceed to perform one of the fellowing: R Ve
Establish talk conditions E " .
Conduct transmission impairment measuremenis ; Q .
Releasa the line ‘ ~ i ®
g\,wj
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MODEL 4837A
E/M

Establishing Taik Condition

Seize the line as described in the previous section, E/M Signaling Types 1 1, and Hil Qriginate End.

—

Connect lineman’s handset (butt-in) to DIAL jacks located on the front pansi.

o

Saiect SIGNALING A if the line under testis connected to 310 jack A or to SIGNALING B if connec-
ted to 310 jack B.

1S

Press DIAL key. The HF 4537A will provide talk battery to the linemen's handset. Tones and voice
will be coupled to the line under test. Dial pulses will be connecied to the M lead.

B

5 The line is now ready to accept dial pulses, tones, or vaice.
8. To perform transmission impairment measurements, release DIAL Key.

7. Pertorm desired measurement as described in the Measurements Section

Releasing The Line

1 Press ON/OFF HOOK key and verify the foilowing LEDS:

e ONHK TERM - lighted
s OFF HK TERM - off

5 Pressing the ON/OFF HOOK key again wili re-seize the line.
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The Line-~E/M Signaling Types |, il and lli Terminate End E‘“W N
zing
gure the HP 48374 as the Terminate End, proceed as follows: Q 'E ST .
‘X4 geoni
ect the line (or lines if 4-wire) under test to 310-jack A or B. L
_onn
ect E/M ieads (for E/M Types Il and lll connect SG/SB leads also). EM iC
onn
Z/M toggle switch (located on rear panel) to desired signat type. E/M type must be ssiected ! [ .
e /M is selected on front panel. E F E :e: ;
Jetor
3 SIG SELECT key select E/M signaiing mode. The HP 48937A will beep one, two, or three 3 B
" to indicate the type E/M selected. The E/M LED should be lighted, E oL ising
mes
g ORIG/TERM key sefect TERM. The TERM LED should be lighted. E , "
Ao Isin
eize the line under test press ON/OFF HOOK key. T
: Q8
iine is seized when the LEDs indicate the tollowing: 8 A »
(ne
ON HK ORIG - lighted 5 l
JFF HK ORIG - off - e
ON HK TERM - lighted I A E
JOFF MK TERM - oft E__‘ e
; = e (
can now proceed to perform cne of the foliowing: I :Y
. "w““ﬁ?'_ OLI
Zstablish talk conditions b
~onduct transmission impairment measurements Q *% » t
Jelease the ling - L
Esm&l Y
L
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MODEL 4837A
E/M

Establishing Talk Condition
1. Seize the line as described in the previous section, E/M Signaling Types | Ii, and li Treminate End.
2 Connect lineman’s handset (butt=in) to DIAL jacks iocated ¢n the tront panatl.

3 Select SIGNALING A if the line under testis connected to 310 jack A or to SIGNALING B if connec-
ted to 310 jack B. :

4 Sress DIAL key. The HE 4837A will provide talk battery to the tinemen's handset. Tones and voice
wilt be coupled to the line under test. Dial pulses will be connected to the E lead.

5. The iine is now ready to accept dial pulses, tones, or voice.
8. To perform transmission impairment measyrements, refease DIAL Key.

7 Perform desired measurement as described in the Measuremenis Section.

Releasing The Line
1. Press ON/OFF HOOK key and verify the foliowing LEDS!

¢ ONHK TERM ~ fighted
e OFF HK TERM - off

2 Pressing the ON/OFF HOCK key again will re-seize the line.
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Jink is a signaling technigue used to pass address information down a trur}k !sne.-ﬁt 1sda z . o v
ary on-hook to off-nook to on-hook transition that signais the far end to begin sending ad- “ém
H ~ '
gits (see figure 3-8} g1 T oed
3
'
-
ET
B
|
DIGITS E_H -
OFF HOOK BENT _
| SRR E
ON HOOK o] 00 L T E_fJ
TRTIN CALL ESTABLISHED ,
END OINITIATING
CALL. |
OFF HOOK WINK —— :E &
ON HOOK _I | j
K
Loy -
| ink Signaling Technique
Figure 3-8 Wink Signaling Technq ; Q!E o
i fvi . reacy, . m '

i i initiati the digits {o the ¢ ‘ i & i
rs with a wink. The initiating end then sends gits _ ok e
s received all {he digits and completes the connection, it ends the seguence by going off-hoo 5 1.d e

» % 'y
The HP 49374 is capable of providing Wink for E/M, Ground Start, and LooihRe;;fiegg?a;fzzi ! R a0
ate. The Wink times are specified in figure 3-8 The address digits sent to the !] er.i!.n
ored and cannct be displayed. E e ot st
e oLg
T - fl
E*i 5
A m
OFF HOOK oy
| | 1
171 o ! ON HOGK P
INITIRTING : j
£ND '——“_"“* » L
‘! CFF HOOK I K
e 108 15—t 208 ms LE.;_
RECEIVING ON HOOK I :
END i
HP 49378 bﬂn
kg ~..LI;
Figure 3-9. Wink Times ilv“lf
o~
i&"-‘fiwsc
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Using Wink Signaling
1. Configure the HP AS37A to the signaling mode desirad,
o Press the SHIFT Key tollowed by the ON/OFF HOOK Key.
Note
Err 30 will be displayed if wink is used with an illegal signaling moge of if

both ends of the iine are notin the off~hook state.

3. The appropriate status LED will blink rapidly. This indicates the wink is armed and in a ready state.
Wink can be disarmed Dy pressing any Key.

4 ‘When the far end goes off-hook, the P 4837A will respond with rapid off~hook and on-hook
transitions.

5 After the digits have been received, place the HP 49374 in the off-hook state by pressing the
ON/OFF HOOK Kkey.

6 The line is now seized and you can proceed o perform one of the following:
@ Establish talk condition

s Conduct transmission impairment measuremenis
# Release the line

-



. 4937A

lishing Talk Condition

zs the line as described in the previous section, Using Wink Signaling.

nnect ineman's handsel (Butt-in) to DIAL jacks located on the front panel

sas DIAL kay. OFF HK ORIG LED should be lighted and a tone should be heard on the handset
e line is now ready to accept dial puises, tones, or vaice.

parform transmission impairmeant measurementis, release DIAL key (an internal hold coil will
tinue {o hold the fine).

riorm daesired measurement as described in the Measuremenis Section

asing The Line
eas ON/OFF HOOK key and verify the following LEDS:

. ON HK ORIG - lighted
, OFF HK ORIG - off

ressing the ON/OFF HOOK key again will re-seize the line.
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MODEL 48937A

LEVEL/FREQUENCY
3-43. MEASUREMENTS
3-44. Level and Freguency
2 3 4
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TRANSMITTER
1. Using the MEAS SELECT key select LEVEL FREQUENCY.

o pPress DISPLAY ~TRMT key 10 display the transmitted signal. TRMT indicator will light. Level can
ne read in the left display and freguency can he read in the right dispiay.

3 i GF signaling unite are used on the circuit under taesi, press SHIFT key, then RANGE HOLD Key ic
select SF SKiP which blanks the frequency from 2450 Hz to 2750 Hz.

4 Turn CUTPUT { EVEL knob 10 adjust ihe levet of the transmitted signai to data level, which is
usually 13dB below the trapsmitted isvel point (TLP). An Err 01 disptayed indicates the ievel is
~+16 ¢Bm. An Err 02 displayed indicates the level s <-70dBm,

5 lUse the STEFP Up and STEP DOWN keys to selact the desired output frequency. 10 select one of
the preset frequencies (404 Hz, 1004 Hz, 2804 Hz, or 2713 Hz) press the SHIFT key and then
press the desired frequency key.
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. 4937A
JFREQUENCY

Leve! and Frequency {con’t)
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ing the MEAS SELECT key select LEVEL FREQUENCY.

ese DISPLAY~RCV kay to display the received signal. ROV indicator will light, Level can be read
the left display.

1 Err O1 dispiayed indicates ihe signailis ~4+18 dBm. An Ery 02 displayed indicates the signal is
7O dBm.

or attenuation distortion measurments press LEVEL ZERO key to set the received level at 0O dB.

subsequent level measurements wilt be made relative to this point. Pressing the LEVEL ZEROQ
y a second time reverts the level to absolute units (dBm) instead of relative units (dB). A nega-
e reading indicates levels higher than the reference tevel per the telephonsa industry convention.
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MODEL 4937A

[} GFF HK TERAM

ON/OFF

NOISE
3-45 NOISE
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TRANSMITTER

1, Press DISPLAY -TRMT key to display the transmitted signal

o Press MEAS SELECT Key to select NOISE.

Mote

There will be no values dispiayed becaus
transmitier is turned off and a quiet terminati

jack.
RECEIVER
1 Press DISPLAY-RCV Key 1o display the 'received signal.
2. Press MEAS SELECT key to select NOISE.

3 Press FILTER kKey and select the desired fitier.

4 Read the dBrn noise jevel in the left display. An Err 02 in the left disp

dBrnj.

TRMT indicator will light.

a in this configuration ihe
on s supplied to the TRMT

RoV indicator will fight.

lay indicates underrange (<8
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4937A

NOISE WITH TONE

2 3
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SMITTER
3s3 MEAS SELECT key to select NOISE W/ TONE.

ass DISPLAY TRMT-RCV key to display the iransmitted signal. TRMT indicator will be on and
34 Hz will be in the right display.

just QUTPUT LEVEL control to change 1004 Hz signal to data level in lett display {usually 13 dB
ow the transmitied ievel point).

HVER
ess MEAS SELECT key to select NOISE W/TONE.

ass DISPLAY TRMT -RCV key to dispiay the recaived signal. RCV indicator will be on.

sad dBrn in left dispiay

Notle
Ery 07 in right display indicates the received 1004 Hz tone has dropped
below -48 dBm or exceeded +16 dBm.
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3-47. SIGNAL TO NOISE

2

MODEL 4837A
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TRANSMITTER

1, Press MEAS SELECT key to select SIGNAL/NOISE.

2. Press DISPLAY -TRMT 1o dispiay the transmitted signail.

3 Adjust QUTPUT LEVEL control to change the 1004 Hz sigha

the transmitted level noint).

RECEIVER

i, Press MEAS SELECT key to select SIGNAL/NOISE.

5 press DISPLAY-RCV 10 display the recei ived signal. RCY indicator wili be on.

3. Read the signal to noise ratio as dB in the right dispiay.

display.

Note

Err O7 indicates the received 1004 Hz tone has dropped below

dBm or exceaded +16 dBm.

TRMT indicator will be on.

The received tevel is displayed in the ieft

-46

i to data level (usually 13 dB beaiow
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3. NOISE TO GROUND
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ress DISPLAY-TRMT key to display the transmitied signal. TRMT indicator will be on.

ress MEAS SELECT key to select NOISE/GROUND. This provides a quiet termination to the

IMT jack.

Nole

There will be no values displayed because in this configuration the
transmitter is turned off and a guiet termination is supplied to the TRMTY

jack.

EIVER

Note

For valid noise to ground measurements the test set must be properly
grounded. Connect the rear panel chassis ground post to a known
ground.

ress DISPLAY -RCV key to dispiay the received signal. RCV indicator will be on.

‘ress MEAS SELECT key to select NOISE/GROUND.

Jse FILTER SELECT key to select the desired filter.

lead dBrn noise level in the left display.
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3-49. RETURN LOSS 2-WIRE

MODEL 4837A
RETURN LOSS
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1 Press MEAS SELECT key to select RET LOSS 2W.

> Press FILTER SELECT key to select one of the following:

e CRL (echo return loss--middle band).
# SRL HI (singing returnloss—-upper band).
s SAL LO (singing return loss ~--lower band).

3 Connect the line under test to the A 310-jack.

4. Press NOR key.

5 Select TRMT and RCV impedance

loss canhot be measured at

1200 ohms.

8 Press DISPLAY to select TRMT mode.

The HP 4837A must be in the transmit mo

level

Note

of either 600 or 9C0 ohms {800 ohms for Option 002>, Return

ge before adjusting the output



1937 A
LOSS

RETURN LOSS 2-WIRE (con’'t)

OUTPUT LEVEL control adjust the transmit level to desired level.
. DISPLAY key to view results. Returniossis shown in dB on the left display.

FILTER SELECT key select the remaining test as listed in step 2.
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MODEL 4937A : ‘ i
RETURN LOSS HE

3-50. RETURN LOSS 4-WIRE g
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. Press MEAS SELECT key to select RET LOSS 4W.

2 Press FILTER SELECT key to selectone af the following _i

# ERL (echoreturn ioss ~--middie band).
s SRL Hi (singing return joss—~upper band).
# SRL LO {singing return loss ~~lower band).

3. Connect the 4-wire circuit to the transmit and receive jacks.

4. Select TRMT and BV impedance of sither 600 or 800 chms (500 ohms for Option 002). Return
toss cannot be measured at 1200 ochms.

n

Press DISPLAY Key to select TRMT mode.

NMote
The HP 4937A must be in the transmit mode petore adjusting the output
fevel

o

Using QUTPUT LEVEL control adjust the transmit level 10 desired level

=~

Press DISPLAY key to select RCV mode.

3-41






