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MODEL 4938A
WARNINGS/CAUTIONS

SAFETY

1§ this instrument is to be energized via an autotransformer
+or voltage reduction, make: sure the common terminal 1s
connected to the earthed poie of the power sourss.

REFORE SWITCHING ON THIS INSTRUMENT, the
protective earth terminals of this instrument must be
sontiscted “to the -protective _condugtor. of the {mains)

power cord. The mains piug shall only be inserted in a o

socket outlet provided with a protective earth contact. The
protective action must not be negated by use of an
extension cord (power cable) without & protective con-
ductor (grounding).

Make sure that only fuses with the required rated current
and of the specified type {normal blow, time delay, etc.)
are used for replacement. The use of repaired fuses and the
short-circuiting of fuse hatders must be avoided.

Whenever it is likely that the protection offered by fuses
has been impaired, the instrument  must be made
inoperative  and be secured against any unintended
operation.

WARNING |

GROUNDING

Ay interruption of the protective {grounding] conductor
{inside or outside the instrument) or disconnecting the
protective earth terminal can make this instrument
dangerous. intentional interruption is prohibited,

HIGH VOLTAGE

Any adjustment, maintenance, and repair of the opened
instrument under vottage shouid be avoided as much as
possible and, when inevitable, should be carried out only by
a skilled person who is gware of the hazard involved.

Capacitors inside the instrument may stilt be charged even
if the instrument has been disconnected from its soures of

supply.

Adjustments and service described herein are parformed
with power supplied to the instrument while protective
covers are removed. Energy available at many poinis, i
contacted, resutt in personal injury.

i CAUTION

LINE VOLTAGE

BEFORE SWITCHING ON THIS INSTRUMENT, make
syre instrument requirements match the voltage of the
powWer Source.

GROUNDING
BEFORE SWITCHING ON THIS INSTRUMENT, ensure

that all devices connected to this instrument are connected
to the protective {earth) ground.

i

BEFORE SWITCHING ON THIS INSTRUMENT, ensure
that the ling power {mains} plug is connected 10 8
three-conductor line pawer outtet that has a protective
{earth) ground. {Grounding one conductor of & two-
conductor outlet is not sufficient.)
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MODEL 4838A
IEC SYMBOLS

IEC SYMBOLS

The foliowing is & list of key |EC symbols used by Hewlett-Packard. All symbaois
sre normally spplied adiscent to the device requiring the symboi. They shall not
be piaced on removable parts likely 1o be detached or fost.

Instruction Manual symbot: 11 necessary, 0 preserve the
apparatus from damage it is necessary {or the user to refer 10
the instruclion manuat, then shal the apparatus be marked
with this symbiot HEC 348;18a).

may be dangerous when connecting 1o or disconnecting from
those devices shatl be marked with the flash shown when the
voltage exceeds T KV The fiash shali be red-[FEE-348:18¢).

Earth Terminais. |f the use of this symbol for the protective
garth erminal is not permitied by National Siandards, it may

be modified, for exarmpte, by being placed inside a circlo [1EC
348;18a).

% Terminal devices fed from the interior by live voltages that
/_\/ AC current (1EC 117-1, symbot No. 31,
s o OC current HEC 1177, symisol No. 2},

/‘U AC or DC current {{EC 1171, symbo! No. 81

hatching is ornitted, the line representing the frame or chassis
shall be thicker H1EC 117-1, symbol No, 87).

Frame or chassis connection. The hatghing may be com-
,/7)27 77 pietely or partly omitted if there is no ambiguity. If the
A Ampere {1EC 1174, symbol No. 3586},
W

Volt ({EC 1174, symbol No. 357,

VA Yoitampere (IEC 1174, symbol No, 358).

W Watt {IEC 117-4, symbol No. 366,

Wi Watthour HEC 1174, symbol Mo, 3611.

Vah Voltamperehour 11EC 117-4, symbol No. 3621,

. procedural steps nor shall the

Hz Mertz 11EC 1174, symbal No. 365).

Contactor, normatly closed. In order ta avoid confusion with
the symbol for a capacitor, the distance between the
havizantal (as drawn here) lines should be at least equal to
the length of thase lines {IEC 117-3, symial No, 2152}

in addition the following describes the use of Warnings, Cautions and Notes used
in 4P Automatic Test System Manuals.

Warnings, cautions and notes, {Al) Warnings and cautions shall precede the text
to which each apples bur notes may precede or follow applicabie text depending
on the materiel 1o be highiighted. Warnings, cautions, and notes shall not contain
he numbered. When a warning, caution, ar note
consisis of wo or mare pacagraphs, the heading WARNING, CAUTION, NOTE)
shall not be repeated above each paragraph. If it is ever necessary to precede 8
paragraph by both 2 warning and & Rote, oF a cautian and a nete, 81¢, thay shall
appear in the sequence as noted, namely, warnings, cautions, notes, Such inserts
in tha text shall be short and concise and be used to emphasize imporant and
critical instruetions,

WARNING §

An operating procedure, practice, etg, which, if not
carrectly followed, could result in personat injury or
{0ss of iife,

CAUTION

A operating procedure, practice, etc. which, if not
strictly observed, could result n damage to, or
destructzon of, equipment.

NOTE: An cperating procedure, condition, efc. which
it is essential to highlight.

Haalth hazards precaution gata. LA} When hazardous chemicals or adverse health

factors, in the eavirgnment or use of the squipment cadnot be eliminated,
appropriate precautionary requirements shall be included.

i/ {iv blank)
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—1 Model 49384 Network Circuit Access Test Set _

Figure 1
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MODEL 4938A
SECTION I
GENERAL INFORMATION
1-1. INTRODUCTION

1-2. This Operating and Service Manual contains information required to instail, operate, test, ad-
just, and service the Hewleit-Packard Model 4838A Netwerk Circuit Access Test Set (NCATS).
Figure 1-1 shows the instrument and accesscries supplied. Throughout thé remainder of this
manual the Model 4838A will be referred to as HP 4938A or the instrument.

1-3. The Manual part number is listed on the title page. Also listed on the tille page of this manual
is a Microfiche part number. This number can be used to order 4 X 6inch microfilm iransparencies
of the manual. Each microfiche centains up o 88 photo-duplicates of the manual pages. The mic~
rofiche package aiso 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 perfor-
mance standards or limits against which the insirument is tested.

1-6. SAFETY CONSIDERATIONS

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

1-8. INSTRUMENTS COVERED BY THIS MANUAL

1-89. Attached fo the instrument is a serial number plate. The serial number is in the form
0O0DADO00D. |t is in two parts; the first four digits and the letter are the serial prefix and the last
five digits are the suffix. The prefix is the same for ail identical instruments; it changes only
when a change is made to the instrument. The suffix however, is assigned sequentially and is dif-
ferant for each insirument. The contents of this manual apply to the instruments with the serial
number prefix(s) jisted under SERIAL NUMBERS on the title page. '

1-10. An insirument manufactured after the printing of this manual may have a serial number
prefix that is not listed on the titie page. This unlisted serial number prefix indicates the instru-
ment is different from those described in this manual. The manual for this newer number is ac-
companied by a vellow Changes Sheet supplement. This supplement contains "change information”
that explains how to adapt the manuai io the newer instrument

1~-11. For information concerning a serial number prefix that is not listed on the title page or in the
Manual Changes supplement, contact your nearest Hewlett~Packard saies office.



MODEL 49384
GENERAL INFORMATION

i-12. DESCRIPTION

1-13. The HP 4938A is a test set that, when used In conjunction with the HP 4937 Transmission
impairment Measuring Set, provides the capability to perform ail the required signaling and transmis-
sion tests or measurements on telephone voice and voiceband data circuits.

1~14. The MP 4938A is an ac powered, portabie {est set that is instalied in a front pane! dust cover
that fits the HP Models 49354 and 4937A Transmission Impairment Measuring Sets.

1-15 The HP 4938A features can be divided into four main categories:

1. Ring testing

2. Loop signai margin testing
3. Battery Simulation

4. 4 wire network access

-1-16. Ring Testing--this feature provides two functions:

1. Ringing voitage generator
2. Ringer termination

1-17. The Ringing Voltage Generator is a telephcne company specified source of ringing used for
veritying the cperation of a ringer or ringing detector in an Qff Premises Extension (OPX). The gen-
grator provides 886 Vrms at either 20 or 30 Hz superimposed on -48 Vde with a 2-second on and &
4~second off duty cycle. When the OPX goes off-hook or a loop closure is sensed, the ringing will
stop {ring trip). The OFF ~HOOK indicator is illuminated 1o show this condition,

1-18 The Ringer Termination is a terminating impedance that asimulates the load of 3ringers, which is
a Ring Equivalent Numper 3 (REN-3). A test Jack is provided to measure the ringing voltage from a
remote generaior. A ring trip ciosure is alsc provided to simulate an off hook condition o the remote
generator.

1-19. Loop Signal Margin Testing--Loop Signaling margin tests are performed using a dc loop-
closure network, which is internal to the HP 4838A NCATS. Using an externally connecied muitimeter,
the network circuit-loop current can be verified. The HP 4838A can initiate either a Loop Start or
Ground Start line seizure on a 2-wire circuit,

1-20. The loop network can be cohnected to the SIMPLEX TRANSFORMER jacks. This 4-wire ac-
cess transformer provides 4-wire Loop or Ground Start signaling. This allows the HP 49374, and the
HE 49354 Transmission impairment Measuring Sets to perform 4-wire transmission tests.

1-21. Battery Simujation. The HP 4838A provides a sourcse of 48 volts for simulation of the Centrai

Office Rattery. The battery simulator will detect the presence of a toop closure greater than 17 mA
and will indicate the ciosure by lluminating the OFF HOOK led.

1-2
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MODEL 4938A
GENERAL INFORMATION

1~22. Four wire network access~~A 4-wire transformer with Simplex leads is provided for signal-
ing and for transmission tests in 4 wire environments on the network side of the network interface
(NI). Loop Start and Ground Start Signaling or busy conditions may be enforced using the internal
loop signaling network or the internal battery simulator respectively.

1-23 This feature also allows simultaneous 4 wire network access and 4 wire {ransmission testing

when used in conjunction with the HP 4937A, and the HP 4935A Transmission Impairment Measuring
Seis,

i-24. WARRANTY

1=25 Instrument warranty is as listed inside the front cover of this manual.

- 1-26. ACCESSORIES AVAILABLE-

1. Test Cord w/31C male to alligator clips, 80 inches, HP P/N 181824
2. Test Cord w/310 male at both ends, 36 inches, HP P/N 15513A
3. Power Cord, HP P/N 8120-1378

i-27. RECOMMENDED TEST EQUIPMENT

1-28 Equipment required to maintain the Model 4838A Is listed in table 1-2. Other equipment may be
substituted If it meets or exceeds the ¢ritical specifications listed in the table.

1-28. OPERATING TEMPERATURE

1-30. Normal operating temperature of the HP 4938A should be between 0 degrees C and +&5
degrees C (+32 degrees F and +131 degrees F).

1-3



MODEL 48384 -
GEMERAL INFORMATION

Tabhle 1~1. Specifications

Ringing Voliage Generator

Output
Level 88 voits rms (iypical)
Frequencies 20 Hz +/ -3 Hz
30z +/-3Hz
Waveform Shaped squarewave
Duty cycle 2 seconds on and 4 seconds off
DC offset ~48 volts dec Tip to Ring (typical)
Impedance 220 ohms in serles with Tip and with Ring
Tip is grounded
Ring Trip
Threshoid 17 mA (typical)
Time to trip < 200ms

Ringer Terminalion

REN-3 ioad impedance 2330 ohms +/-1% in series with 0.45 uF +/-10%

Ring trip closure 330 chms +/~1%, 5 watls

Loop Sighaling Network
Loop start 430 ohms +/-1%, & walits

Groungd start 550 chms +/-1%, 5 watts momentary contact

Four Wire Network Access

Bimplex franstormer Dual center tapped
insertion loss: < 1dB at 1004 Hz

Flatness (relative to 1004Hz):
+/-0.5dB, 200 Hz 1o 4 kHz

Battery Simulator

Output
Level 48 volis d¢ typical
Maximum current 100 mA
Impedance 220 ohms in series with Tip and with Ring

Tip is grounded
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MODEL 4838A
GENERAL INFORMATION

Generat

Power Requiremsnts
108 to 128 Vac
80 Hz

Temperature Range
OCto +55C (4+32F to +131F)

Dimensions
Width 127 mm (5.0inches)
ifength 260mm (10.3 inches)
Depth 81 mm (8.8inches)

Weight 1.6kg (3.2 pounds)

1-5



MCDEL 48384

GENERAL INFORMATION

Table 1-2. Recommended Test Equipment

Critical Recommendeg

Insirument Specifications Model Use
Multimeter dc current HF 234784 P,T
Oscilloscops Dual Chan: Smv/div HP 17404 F
Power Supply 50 volt HF 62008 P
Signal Generator HP 33368 b
Voltmeter HF 34584 i
310 to Dual Bannana Comnecior Pamona

Electronics 2112

Note:
P=Perfarmance Test
T=Troubleshooting
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MODEL 49384
INSTALLATION
SECTION I

INSTALLATION

2-1 INTRODUCTION

2-2. This section provides installation instructions for the Model 4938A NCATS.

This section also includes information about initial inspection and damage claims, preparation for use;
power raquirements, siorage and shipment.

2~3. INITIAL INSPECTION

2-4. inspect the shipping container for damage. i the shipping container or cushioning material s
damaged, it should be kept untii the contenis of the shipment have been checked for completeness
and the instrument has been checked mechanically and electrically. The contents of the shipment
should be as shown in figure 1-1. The procedures for checking electrical pertormance are given in
Sectien IV, If the contents are incompiete, if there is mechanical damage or defect, or if the instru-
ment does not pass the periormance tests, notlfy the nearest MHewiett-Packard sales and support of-
fice. If the shipping container is damaged, or the cushioning material shows signs of stress, notify the
carrier as weil as the Hewlett~-Packard sales and support office.

Z2-5 PREPARATION FOR USE

2-8. Power Reqguirementis

2-7 This instrument requires a power source of 108 to 128 Vac, singie phase 48 to 66 Hz.

2-8. Power Cable

WARNING |

Any interruption ot the protective (grounding) conductor {inside or outside the in-
sirument) or disconnecting the protective earth terminal can make this instrument
dangerous i¢ electirical shock.

2=-9 This instrument is supplied with a three-wire power cable. When connected to an appropriate
three~-wire ac power receptacle, the cable grounds the instrument. See tabie 2-1 for available
power cables.

2-10. OPERATING ENVIRONMENT
2-11. Temperature

2~12. This Instrument may be cperated in temperatures from D degrees € 1o +55 degress C (+32
dedrees F {o +131 degrees F).



MODEL 48384
INSTALLATION

Table 2-1. Power Cables Available

Cable Cable
Plug Type HP Part c Plug Length Cable For Use
Number D Description {inches) Color in Country
125y 8120-1348 i & Straight *NEMAS-15P 80O Black United States,
8120-13988 1 & a0° a0 Black Canada,
8120-1764 |7 Straight *NEMAG-15P 38 Rlack Japan (100V or
I /WQ;-, 8120-1378 1 Straight *NEMAS-15p 80 Jade Gray 200V,
\‘3@(% I 8120-1521 | 6 20° 80 Jads Gray | Mexico,
X v“i‘ 8120-1676 |2 Straight *NEMAB-15P 36 Jade Gray | Philippines,
Taiwan
*Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for complete cable
inciuding plug.
£ = Earth Ground: L = Line; N = Neutral

2-13. Humidity
2-14. This instrument may be operated in environments with humidity from & percent to 85 percent

relative humidity at +40 degrees C (+104 degrees F). However, the instrument shouid be protecied
from temperature extremes that can cause condensation within the instrument.

2-15. STORAGE AND SHIPMENT
2-16. Environment
2-17. The instrument may be storad and shipped within the following environmental limits:
8 Temperature...... -20 1o +85 degrees € {-4 to +149 degrees F)
@ Humidity..... Up to 80% Relative at +65 degrees C (+149 degrees F)
2-18. Packaging
2-19. Tagging for Service. —-If the instrument Is being returned to Hewlett~ Packard for service,

please complete one of the blue repalr tags located at the back of this manual and attach it 1o the
instrument.

2-20. Original Packaging.—--Containers and materials identical to those used in factory packaging are
availabie ihrough Hewlett-Packard sales and support offices. If the instrument is being returned for
servicing, attach a tag indicating the type of service required, return address, model number, and fuil
serial number. Also mark the container FRAGILE to ensure careful handling. In any correspondence,
refer to the Instrument oy model number and full seriai number,

2-21 Other Packaging.~-The following general instructions should be used for repacking with com~
merically available materiais:

a. Wrap the instrument in heavy paper or plastic. {if shipping to Hewleti—~ Packard office or service
center attach a tag indicating type of service required, return address, model number, and full serial

number.)
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MODEL 4938A
INSTALLATION

b. Uge strong shipping container. A double-walied carton made of 350C-pound test material is

adequate.

¢c. Use a tayer of shock-absorbing material 70 to 100 mm (3 tc 4 inches) thick around all sides of the
instrument o provide firm cushioning and to prevent movement inside the container. Protect the
controi panel with cardboard.

d. Seal the shipping container securely.

e. Mark shipping container FRAGILE fo ensure careful handling.

. In any correspondence, refer to instrument by model number and full serial number.

2-3/(2~4 blank)
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MODEL 4838A
SECTION ill
) OPERATION
3-1. INTRODUCTICON
3-2. This section coniains an explaination of the HP 4938A cperating modes and describes the
function of the front panel controls.
3-3. OPERATING CHARACTERISTICS
3-4, The HP 4838A provides four major functions:
# Ring Testing
# |Loop Signal Margin Testing
# Battery Simulation
a8 Four Wire Network Access Simplex Sighaling
3-5. The HMP 48935A, HP 48374, and the HP 4945A Transmission impairment Measuring Sets can

perform four wire circuit testing with the use of the HP 4838A. This method of testing four wire
circuils is described later in this section.

3-6. PANEL FEATURES

3-7. Figure 3-1identifies the front panel features and inciudes a brief description as {o the function
of each feature. The numbers used ic reference these functions are aiso used in the procedural
steps next to the control name,

1. LINE switch: Applies power to the instrument when in the ON position.
2. RING: Seiects trequency of ringer voltage; Up is 20 Hz and Down is 30 Hz.

3. OFF HOOK: Indicates that a dc loop has been closed across the TERMINATE CIRCUIT Jack and
that a current of at least 17 mA typically is flowing.

4, SIMULATE: Selects function Up is —48 volt battery simulater {(~-48 volts Tip fo Ring); Downis 20
or 30 Mz ring voltage superimposed on —48 volis.

5 T/R REV: Tip/Ring Reverse; Up position the Tip and Ring are connected {o the TERMINATE
CIRCUIT Jack in normai polarity. Down position the Tip and Ring are connected to the TERMINATE
CIRCUIT Jack in reverse polarity.

8. OPEN: COpens circuit; Up position the TERMINATE CIRCUIT Jagk is ceonnected. Down pesition the
TERMINATE CIRCUIT Jack is disconneciad.

7. TERMINATE CIRCUIT jack: Provides connection between the TERMINATE CIRCUIT functions and
the circuit under test.
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CONTROLS
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Figure 3-1. Front Panel Controls, Connectors, and Indicators.

8. Simplex Lead Paich Switch, provides an internal connection between either the TERMINATE or
ORIGINATE functions and the SIMPLEX TRANSFORMER. The slide switch positions are;

e Up position connacts the TERMINATE functions to the SIMPLEX TRANSFORMER,

& Middle position disconnectis the SIMPLEX TRANSFORMER from both the TERMINATE and the
ORIGINATE functions.

e Down position connects the ORIGINATE function to the SIMPLEX TRANSFORMER.

8. SX/S5X 1 Jack: Simplex lead 8X is the Tip and lead 8X 1 is the Ring.

10. SIMPLEX TRANSFORMER: Provides 4 wire network access with Simplex leads, SX/8X1. The
front panel graphics show the internal connections,

11 TELCO Jack: Cutput from transformer to telephone company circuits.

12. TEST TRMT Jack: Input {o {ransformer from test sguipment.

138 TEST RCV Jack: Qutput from transformer to test equipment.

14 TELCO Jack: Input to fransformer from telephone company circuits,

15 CIRCUIT FAULT LED: indicates that a circuit fault (a short or a high foreign voltage) exists on the

rouif being fested. The internal protection circuil will automatically disconnect the instrument
from the faulty circuii. The fault must be cleared before continuing with the testing

3-2




MODEL 4938A
CONTROLS

16. ORIGINATE CIRCUIT Jack; Provides connection between the ORIGINATE CIRCUIT functicns and
the circuit under test.

17. LOOP 1 Momentary switch that, when pressed interrupts the Tip/Ring loop closure and places
the MONITOR COM and AMPS binding posts in series with the loop for measuring loop current,

18. GND START: Momentary switch that, when pressed grounds the ring through a load of 550 ohms.

18 Moniter binding posts.

e VOLTS: Access fo monitor ring voltage from far end generator or to monitor dial tone after af-
fecting loop closure.

@ COM: Common connection for voltage or current monitor.
# AMPS: Access to monitor loop current.

# GND: Chassis ground.

20. LOOP: Push/push switch that, when pressed in, connects 430 ohms across the loop circuit,
21. TRIP: Push/push switch that, when pressed in, connects 330 ohms across the loop circuit.

22. REN3. Push/push switch that, when pressed in, applies a Ioad to the ¢ircuit that is equivalent to
the load of three ringers. The voliage can be measured across the VOLTS and COM binding post.

23 Connection for power cord.



MODEL 48384
OPERATION

3-8, OPERATING INSTRUCTIONS
30 POWER ON AND SET UP

2-10. Make sure all front panel pushbutions are in the up position before connecting LINE power 10
ihe insirument.

3-11. Connect nower cord to the front pangl connector.

WARNING

Always connect power cord to a properly grounded 3-wire power outiet. Any in-
terruption of the protective earth grounding will cause a potential shock hazard
that could result in personal injury.

3-12 Connect the line under test to the instrument as described in the measurement proceduras in
this section.
3-13. Set LINE switch to ON.
3-14. The HP 4938A nhas the foliowlng signaling and measuring capabilities:
a. Ring Simulator
& Send ring voitage
e Terminate and measure ring voltage
& Test for ring trip
b. Loop Simulator
® Loop start
& Measuring loop current
& Ground siart
¢. Battery Simulater
d. Four Wire Circuit Testing
€ 4-wire access
e Ring simulation on 4-wire circuits
¢ Battery simulation on 4-wire circuits

& d-wire transmission {esting

e mm S
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MODEL 48384
OPERATION

3-15. OPERATING PROCEDURES

3-16. Ring Simulator (see figure 3-1)

3-17. The ringing voitage generator is used to verify the operation of a ringer or ringing detector
in an Off Premises Extension (OPX). The generator provides 86 Vrms, at either 20 Hz or 30 Hz,
superimposed on -48 Vdc with a 2 second on and 4 second off duty cycle. When the OFPX goes off
hook of a lcop closure is sensed, the ringing will stop (ring trip) and the OFF HOOK indicator will be

iighted.

3-18. Sending Ring Veltage

| warniNG §

The TERMINATE CIRCUIT Jack has live ring veltage on it when the circuit is being
tested.

a. Connect the circuit under test {o the TERMINATE CIRCUIT Jack (7).
b. Select the RING VOLATGE (2) frequency of gither 20 or 30 Hz.
¢c. Press the VOLTAGE SIMULATE (4) pushbutton to begin ringing.
1. Ring voltage will be impressed on the circuit under test if that circuit is open for dc current.
2. The OFF HOOK LED (3} should be off until 2 d¢ loop is closed on the far end.
3. When a dc loop is ciosed on the circuit and the foop current is greater than 17 mA, the OFF
HOOK LED (8) wili light and ring voltage will stop within 200 ms. Battery will remain on the
circuit,

- 4. Ringing will not restart if the d¢ loop is removed.

5. To restart the ring, release the VOLTAGE SIMULATE (4) pushbutton to the up position. Then,
press the pushbutton to the down position.

8. Ringing will not restart if the dc loop is still closed.

3~18. Terminating and Measuring Ring Voltage

3-20. The ringer terminationis a terminating impedance that simulates the load of three ringers or
Ring Equivalent Number 3. The load is used when measuring the ringing voltage from a remotie gen-
grator. This voltage cah be measured across the VOLTS and COM binding postis.

a. Connect the circuit under test to the CRIGINATE CIRCUIT Jack(18).



MODEL 4838A
OPERATION

3-20. (cont'd)
b. Press the REN3 (22) pushbuttion.

1. This will terminate the circuit with ring equivalent number 3 load.

WARNING |

The Voltage Monitor may .have live ring voifage.
2. The MONITOR VOLTS (19) binding posts are also placed across the REN3 load,

¢c. To measure ring voitage, connect a multimeter across the MONITOR VOLTS (19) binding post and
the MONITOR COM (18) binding post.

3-21. Testing for Ring Trip

a. With the circuit under ifest terminated with REN3 and ring voltage present from the far end, press
the TRIP (21) pushbutton to cause a ring trip closure

b. If ring trip capability of the far end generator is operational, the ring voltage being measured in step

3-20, ¢ will stop.

3-22. Loop Simulator

3-23. Loop signaling margin tests are performed using a dc iocop closure network internal to the HP
4838A. The circuit lcop current can be measured across the AMPS and COM binding post using a
multimeter. The HP 4838A can originate either lcop start or ground start on both two-wire and
four~wire circuits. The four-wire circuit must be connected to the Simplex Transformer,

3-24. Loop Start Originate
a. Connect the circuit under test fo the ORIGINATE CIRCUIT (18) Jack.
b. Press the LOOP (20) pushbutton to cause a loop closure on the circuit.

c. The circuit can be monitored for a dial tone by connecting a lineman’s handset (butt-in) across the
iine.

Note

The lcop circuit can momentarily be broken by pressing the LOGP { pushbution
The multimeter must not be connected to the Current Monitor binding posts.

The TRIP pushbutton may be used to affect the loop ciosure. The loop rasisiance
in this case is 330 ohms.

The TRIP and the LOOP pushbuttons may be used together for ioop ciosure. The
resistance in this case is 187 ohms.
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3-25 Measuring Locop Current
&. Connect a multimeter across the MONITOR COM (18) and AMPS (19) binding posts.
b. Set the multimeter for dc current, 100 mA range.
¢. Press the LOOP (20) pushbutton to cause a loop closure on the circuit.
d. Press the LOOP | {17) pushbutton. The MONITOR COM (19) and AMPS (19) binding posts are
placed in series with the circuit while the LOOP | (17) pushbutton is held down.
3-26. Ground Start Originate
&. Connect the circuit under test {o the ORIGINATE CIRCUIT {18} Jack.
b. Press the LOOP {20) pushbution.
¢. Momentarily press the GND START (18) pushbutton.
Note

A ground will be placed on the ring conductor of the ORIGINATE CIRCUIT Jack
through the margin test resistance.

d. The circuit can be monitored for dial tone by connecting a linesman’s handset (butt-in) across the
line.

3-27. Battery Simulator
a. Connect circuit under test to the TERMINATE CIRCUIT (7) Jack.

b. With the SIMULATE (4) pushbutton in the up position (BATT), -48 vdc will be applied to the
TERMINATE CIRCUIT (7) Jack.

& The OFF HOOK LED (3) should be off untii a dc loop is closed on the far end.

& When a dc loop is closed on the circuit and the loop current is greater than 17 mA, the OFF
HOOK LED (3} will go on.

c. The battery simuiator can be reversed by pressing the T/R REV {5) pushbutton switch,

d. The battery simulator may be removed from the circuit by pressing the OPEN (8) pushbutton
switch.

3-7
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3~28. Four Wire Circuit Testing
3-29 The Simplex Transformer leads provide connections for signaling and transmission testing in
four wire circuits on the network side of the network interface. Loop siart signaling and ground

start signaling can be enabled using the internal loop signaling network, Busy condifions can be en—
abled by using the internal battery simulaior.

4-30. 4 Wire Loop Start - Orlginate
a. Move the Simplex { ead Patch Switch {8) to the down position.

b. Connect the 4 wire circuit under test to T/8 (11) and T 1/R1 (14) jacks on the TELCO side of the
SIMPLEX TRANSFORMER {10).

¢. Press the LOOP ¢ 20) pushbutton to cause a loop closure on SX/8% 1 (9) jack.
Mote

The loop circuit may be momentarily proken by pressing the LOOP i push-
putton. The multimeter must not pe connected o the COM and AMPS binding

posis.

The TRIP pushbuiton may be used to atfect the joop ciosure. The loop resis~
tance in this case is 330 ohms

The TRIP and the LOOP push buttons may be used together for ioop closure.
The resistance in this case is 187 ohms.

23-31. Measuring Loop Current Across SX/8X1
a, Move the Simplex Lead Patch Switch {8) to the down position.

b Connect the 4 wire circuit under test to T/R (11) and T1/R1 (14) jacks on the TELCO side of the
SIMPLEX TRANSFORMER {10),

c. Connect 2 Multimeter across the MONITOR COM (19) and AMPS (19) binding posts.
d Set the Multimeter for de current, 100 mA range.

e With the LOOP (20) pushbuiton pressed in, press the LOOP 1 (17) pushbutton, The COM and AMPS
(19) binding posts wilt be placed in series with the cirsuit.

Note

Note that if a linemen's handset (butt~in) is used to moniter dial tone through the
AMPS and COM pinding posts, the gial tone will be interrupted while the LOOP |
switch is held down.
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3-32. 4 Wire Ground Start -~ Criginate

4. Move the Simplex Lead Patch Switch (8) to the down position.

b. Connect the 4 wire circuit under test to T/R (11) and T1/R1 (14) jacks on the TELCO side of the
SIMPLEX TRANSFORMER (10).

c. Press the LOOP (20) pushbutien.

d. Press the GND START (18) pushbutton momentarity. A ground wiil be placed on the ring conductor
or 5X1 lead of the 8X/8X 1 (9) jack through the margin test resistance.

3~33. Other 4 Wire Access

a. 4-wire access using signaling not availabie in the HP 4938A can be accomplished by connecting
the source of external signaling to the SX/8X 1 (9) jack.

b. Move the Simplex Lead Patch Switch (8) to the OPEN (middle) position to disconnect the terminate
or originate functions from the Simplex Leads.

3-34. Ring Simulation on 4 Wire Circuits

a. Move the Simpiex Lead Patch Switch (8) to the up position.

b. Repeat steps 3-16 through 3-21.

3-35 Battery Simulation on 4 Wire Circuits
a. Mouve the Simplex Lead Paich Switch (8) to the up position.

b. With the SIMULATE (4) pushbutton in the up position, —48 Vdc will be applied to the SX/8X1 {9
jack.

Note
The OFF HOOK LED will be off untif a dc loop is closed on the far end. When a dc
ioop is closed on the circuit and the loop current is greater than 17 mA, the OFF
HOOK LED will go on.
¢. The battery simutator may be reversed by pressing the 7/R REV (5) pushbutton.

d. The battery simuiator may be removed from the circuit by pressing the OPEN (68) pushbutton.
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3-36, 4 Wire Transmission Testing

a. Connect the 4 wire circuit under test to T/R (11) and T1/81 (14) jack on the TELGCO side of the
SIMPLEX TRANSFORMER (13}

b. Connect the Transmission impairment Measuring Set to TRMT and RCV jacks on the jest side of
ihe Simplex Transformer.

¢. To use icop start signaling pertorm step 3-24
4. To use ground start signaling perform step 3~28.

e When signalingis complete, perform the necessary transmission tests.

3-37. SYSTEM CONFIGURATIONS
Note
The HP 4935A, HP 4937A, and the HP 4945A Transmission Impairment Measuring Sets (TIMS)
can be used in a 4 wire environment with the aid of the HP 4938A. Because signaling with the

TIMS reqguires the use of one of the two circuit jacks, combining the TIMS with the sighaling
and 4 wire access capabilities of the MP 4938A, frees both of the TIMS's circuit jacks for

transmission testing.
3-38. Using the HP 49538A with the HP 4837A TIMS
3-30. 4 Wire Transmission Testing Using the HP 4838A with the HP 4937A TIMS.

a. Connect the 4 wire circuit under test to T/R (11) and T1/R1 {14) jack on the TELCO side of the
SIMPLEX TRANSFORMER (10).

b Connect the HP 4837A TiIMS 1o TRMT (12) and RCV (13) jacks on the test side of the SIMPLEX
TRANSFORMER (10).

c. To use loop start signhaling perform step 3-24
¢ To use ground start signaling perform step 3-26.

e When signaling is complete, perform the necessary transmission tesis.

3-40. Using the HP 4938A with the HP 4935A TIMS or the HP 4845A TIMS
2-41. 4 Wire Transmission Testing Using the HP 4838A with the HP 4935A or HP 4945A,

a. Cohnect the 4 wire circuit under test to T/R (11) and T1/R1 (14) jack on the TELCO side of the
SIMPLEX TRANSFORMER (100
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OPERATION

3-41, {(cont'd)

b. Connect the HP 4835A or HP 4845A TIMS te TRMT {12) and RCV {13) jacks on the test side of
the SIMPLEX TRANSFORMER {10}

. To use loop siari signaling perform step 3~24.
d. To use ground start signaling perform siep 3-26

e. When signaling is complete, perform the necessary transmission {ests.

3-11/(3~12 dlank}



L f

P T S B T}

& &l & oAl a

MODEL 49384
PERFORMANCE TESY
SECTION 1V

PERFORMANCE TESTS
AND
TROUBLESHOOTING
4-1. INTRODUCTION

4-2. The procedures in this section test the instrument's electrical performance using the specifica-
tions in table 1-1 as the performance standards. Al tests can be performed without access to the
interior of the instrument. These tests can be used for incoming inspection verification If the instru-
ment should fail any test, the suspected fault or troubleshooting aid are also included aiong with the
test procedure. There are no internal adjustments in the HP 4838A.

4-3. EQUIPMENT REGQUIRED

4-4 Equipment required for the performance tests is listed in the Recommended Test Equipment
table in Section I. Any ecquipment that satisfies the critical specifications given in the table may be
subsituied for the recommended model(s).

4-5. TEST RECORD

4-6. Resuits of the performance test may be tabulated on the Test Record at the end of the
procedures. The Test Record lists all of the tested specifications and their acceptabie limits. The
results recorded at incoming inspection can be used for comparison in periodic maintenance and
iroubleshooting and after repair or adjusiment.

4-7. CALIBRATION CYCLE

4-8. This instrument requires perodic verfication of performance. Depending cn the use and environ~
mental conditions, the instrument should be checked using the performance tesi every gix months.
Performance tests should also be made following repair.
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PERFORMANCE TESTS

4-9. PERFORMANCE TESTS
4-10. Reset
EQUIPMENT:

none

1. On the HP 4838A sel
Set LINE. ... coiiniinnnnennnsens ON

2 The red CIRCUIT FAULT indicator should be on for less than 1 second, then
turn off.

Troubieshooting aid
1. i the CIRCUIT FAULT indicator remains on check the following:

a. Cable A4W 1 to A2J3 (see figure 8-1) connection is not making proper contact and the power
supplies are not properly loaded.

b. An external voliage is connected to the TEST RCV jack that is greater than 30 voits.
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MODEL 4838A
PERFORMANCE TEST

4-11. Power Supply Voltage Checks
EQUIPMENT:

Digital Multimeter HP 3478A

1. On the HF 4838A set;
VOLTAGE SIMULATE. ... ........... BATT
2. On the Digital Multimeter set

POWER. ... oo ON
FUNCTION.. ... ... .o DC VOLTS

3. Connect the digital multimeter across the HP 4938A fest points and verify

the voliages as listed in fable 4~1

Table 4-1. Power Supply Voltage Measurerients

TEST POINT DC VOLTAGE TYPICAL
CONNECTION SHOULD BE RIPPLE
2and 3 48 +/ -2 volts < 0.5 Vrms
2and 7 48 +/~2 voits < 0.5 Vrms
gand 7 40 +/ -2 volis < 0.5 Vrms
Sand 8 S +/~0.5 volts < 0.5Vrms
Sand @ -5 4+/-0.5 volis < 0.5Vrms
4and 5 & +/-0. 5 volts < 0.5 Vrms

Troubleshooling aid

1. The typical rippie (with loading or with 10k load across voitmeter) on these power supplies is less

than 0.5 Vrms and is usualiy 0.1 to 0.2 Vrms.
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4-12. Simplex Transformer E
HP 33388 .
Signal Generator E\
B
T A
i 600 Dhars 5 E
= Asterznie L i [Uj RTem E
feating i eading
XY e
gmamg Pasl -_...Lm | o
HP 34568 Ta 310 Jack .. =m |
Digital Voltmetar Taion Tast

N

HPAY38A
Figure 4-1. Simplex Transformer Test Setup L&
EQUIPMENT: e
Signal Generator HP 3336B '*3"
Digital Voltmeter HiF 345B6A ;";:
800-ohm termination : v
1 Connect equipment as shown in figure 4-1. e
5 Set HP 4938A LINE power to ON. -
3 On the Signal Generator set: =
BOMER . v o e s e e o -
FREQUENCY .+ o o vee e aeeneeees 1004 Hz
AMFLITUDE . o o ves e eneeeeaen o dEm =
4. On the Digital Voltmeter set. £
e T N =
FUNCTION, . oo e i avmeeinr o AC volis
BUTOZERD L o o ee e oN
BANGE .+ e AUTO
TRIGOER . . o o oe e e e eeeeeenns INTERNAL

5 Connecst the digital voltmeter across the signal generator output. Press the STORE Y (8) pushbut-
ton and the math (9) 20L0OG X/Y pushbutton.
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4~12. Simplex Transformer (cont'd)

8. Disconnect the digital volimeter from the signal generator {at the HP 4838A connsction) and
reconnect fo the HP 4838A TRMT tip and ring jack. The insertion loss at 1004 Hz should be less
than 1.0 dB. '

7. Sweep the signal generator from 200 Hz to 4000 Hz. The difference in level should be less than 0.5
dB.

8. Connect the digital voltmeter across the sighal generator output. Press the STORE Y (8) pushbui-
ton and the math (8) 20L0CG X/Y pushbutton.

8 Disconnect the digital voltmeter from the signal generator and reconnect to the HPF 4938A TELCO
RCV tip and ring jack. The insertion lose af 1004 Hz should be less than 1.0 dB.

10.Sweep the sighal generator from 200 Hz {o 4000 Hz. The difference in level should be less than
0.5 dB.
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4-13. Continuous 20 Hz Ringing

EQUIPMENT:

Oscilloscope HF 1740A
Digital Voltmeter HP 3456A
Digital Muitimeter HP 347 8A

4 On the HP 4938A connect the TERMINATE CIRCU
5 Connect the digital voltmeter to the VOLTS ang COM binding

3 Connect the oscilioscope 1o the

4 Connect the digital multimeter across the HP 4838A TERMINATE CIRCUIT tip to ring.

5. 0On

7.0n

8 On

the Oscillocope setl

TNPUT . e e 10 TO i probe
VERTTCAL . o vt e e neeenr i ooas 5 v/DIV
HORIZONTAL . o o ve v e 10 ms/0IV
the Digital Muitimeter set:

POWER. .o oveveeee oo ON
CRUNETION, ot vvr e DC volits
the Digital Voltmeter set:

FUNCTION, oo vt er e meam e AT volts
BUTOZERG. v evaeasreen s S.o... ON

RANGE . o o o oo eeimee e e AUTO
TRIGGER, oottt eerar s cmecanerees INTERNAL
the HP 4938A sel

P OWRT L e e e eis e e et ON
VOLTAGE . o0t evaannneenan RING
RIMG s et e e 20 Hz
CTROUIT o v e e vt e cnmenrenns NGR
RINGER LOAD. i ee e REN3

IT jack to the ORIGINATE CIRCUIT jack.
posts on the HP 4838A.

MP 45384 TERMINATE CIRCUIT jack ring (tip is a reference).
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4~13. Continuous 20 Hz Ringing (cont'd)
9. Set the HP 4938A Ring jumper (JU1} info the continuous ring position (7).
10, The amplitude of the sighal displayed on the digital volimeter should be from 82.7 {o 80.3 Vrms.

11. Change the mode on the digital volimeter from AC volts to DC voite. The ampiitude of the signal
displayed on the digital volimeter shouid be < 50 mV.

12, The amplitude of the signal as shown on the digitai multimeter should be 48.0 +/- 2.0 volis.

13 The ON/QOFF signal time as seen on the oscilloscope should be 250 4+/-2 5 ms.
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4-14. Continuous 30 Hz Ringing

EQUIPMENT:
Oscilloscope HP 1740A
Digital Voitmeter HP 3456A
Digital Multimeter HF 347 8A
1 On the HP 4938A connect the TERMINATE CIRCUIT jack to the ORIGINATE CIRCUIT jack.

o Connect the digital voltmeter to the VOLTS and COM binding posts on the HP 4838A.

3 Connect the osciiloscope to the HP 4838A TERMINATE CIRCUIT jack tip (ring is a reference).

4 Connect the digital multimeter across the HP 4838A TERMINATE CIRCUIT tip to ring.

5. On the QOscillocope set:

THPUT . ot e s 10 TO 1 probe
VERTICAL .. oo i e i 5 V/DIV
HORIZONTAL . .. e 10 ms/DIV

PUNCTION. ..t i e eeam e DC volis

7. On the Digital Voltmeter sel:

FUNCTION, . v ai e ens AC volis
AUTOZERO. ..o iii e s ... ON
RANGE . ..o et e AUTO
PRIGGER. .. e e INTERNAL

8. On the HP 48384 sel

POWET . . i r e e e e e 0N
VOLTAGE. o e et i RING
BING . i e 30 Hz
CIRCUTE . . e e s NOR
RINGER LOAD. ... .o REN3




e/

EVI VT (T U U

1

L&

g;

in is

n

MODEL 4938A
1 PERFORMANCE-TEST
PERFORMANCE TESTS '

4-14. Continuous 30 Hz Ringing Check (cont'd)
g Set the HP 4938A Ring jumper (JU1) into the continuous ring nosition (7).
10, The amplitude of the signal displayed on the digital voltmeter shouid be from 827 o 20.3 Vrms.

11. Change the mode cn the digital voltmeter from AL volts to DC volts. The amplitude of the signal
displayed on the digitai veltmeter should he < 80 mV.

12. The amplitude of the signal as shown on the digital multimeter should be 480 +/- 2.0 volts,

13 The ON/OFF signal time as seen on the oscilloscope should be 18.7 +/-1.0ms.
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4-15. Trip Point Voitage

EQUIPMENT:
Power Supply HP 6200B
2.38k ohm Termination
2.7686k chm Termination

1. On the HP 4938A setl

POWET . oot eiie e ON
SIMULATE. . ... i v e ieeea s BATTERY
CIRCUIT. . .o s NORM
RINGER LOAD. ...... ... .. ..., RENZ

2 On the HP 4838A connect the TERMINATE CIRCUIT jack to the CRIGINATE CIRCUIT jack.
3. Jumper JU 1 should be in the normal position (N).

4 Connect the 2.758k chm termination into the HP 4938A TERMINATE CIRCUIT. The TRIP indicator
shouid not lignht.

5. Cohnect the 2. 38k ohm termination into the HP 4938A TERMINATE CIRCUIT. The TRIP indicator
shouid be lighted.

8. Diconnect all leads and press the SIMULATE RING pushbutton on the HP 4838A.
7. Connect the Power Supply from the TERMINATE CIRCUIT tip to the GND connection.

& Increase the ouiput voltage on the power supply until the FAULT indicator is lighted. The voliage
indicated shouid be > 30 voits,

MO EN fE [E OIMOME MY MY R ML OMTOME ONE AT XY WY o em

™ WY M TEE









A

LE N

&M A

MODEL 48384

SECTION V
ADJUSTMENTS

5-1. INTRODUCTON

£-2 The HP 49384 is adjusied and calibrated at the factory. The instrument does not contain any
operator adjusiments.

5-1/(5~2 blank)
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SECTION Vi

REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table 6-1 lists the abbreviations used in
table 6-3 table 6-2 is the Manufacturer's Code List, and iable 6-3 lists the replaceable parts,
Figures 8-1is illustrated parts breakdown.

6-3. REPLACEABLE PARTS LIST

g ad

§-4. Table 6-3lists the replaceable parts in alphanumericai order. Included is the description, quan-
tity (total number used in the instrument), the HP Part Number and the manufacturer's part number.

6-5. ORDERING INFORMATION

6-6. To order a part listed in the replaceable parts tabie, gquote the Hewlett~ Packard part number,
indicate the guantity required, and address the order to the nearest Hewlett~-Packard Sales Office.
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REPLACEABLE PARTS

Table 6-1. Reference Designations and Abbreviations

AREFERENCE DESIGNATIONS
A = ggsembly J = electrical connector ™’ = tgrminal board
B = fan; motor {stationary portien}; jack TP = tast point
BT = hattery L = coil, inductor 8] = integrated circuit;
[ = capacuor MP = misc. mechanical part microcircut
CR = dipde; diode thyristor; P = gjegtrical connector A% = ejactron tube; glow lamp
varactor {rmovable partiony; plug VR = vyoltage regulator;
oL = delay line G = transistor; SCR; preakdown diode
815 = apnpunciator; lamp; LED wiode thyristor W = gable
E = misc electrical part R = resistor X = gocket
F = fuse RT = thermistor Y = erystal unit {piezo-
FL = filter S = gwitch; jumper eigctric or quartz}
H = hardware T = transformer
ABBREVIATIONS
A = amperes DIA = diameter K = kilo [103}, kilohm
AC = aiernating current DiP = dual in-line package
ADD = address DPDT = double-pole, doubie-throw LED = |ight emitting diode
ADJ = adjust, adjustment DPST = double-pole, single-throw LFT = ieft
Al = aluminum DR = drive ‘ LG = jong
AR = ag required DRVR = driver LH = jefthand
ASM = algorithmic state machine DSPL = display LKWR = lockwasher
ASSY =  assembly D7L = diode-transistor logic LP = jow pass
LS = low power Schottky
B = hHase £ = emitter LSB = least significant bit
BCD = binary coded decimat ECL = amitter-coupled logic
BeCu = peryllium copper ELECT = eiectrolytic i = milH {10-3) male,
BIN = hinary ENCAP = encapsulated mega {108}, megohm
BLK = black EXT = gxternal MET FLM= metal fim
BLU = bliue EXTR = extractor MET OX. = metal oxide
BP = band pass MHZ = megahertz
BRN = brown F = famale, farads MFR = manufacturer
BRS = brass FF = flip-fiop MINTR = miniature
8TU = British thermal unit FLM = film MISC = miscellaneous
FRNT = front MOM = rhomentary
C = collector FXD = fixed MQS = metal oxide semiconductor
CATH = cathode MSB = most significant bit
cCw = gounterciockwise G = giga {109} MTCHD = matched
CDPL = cadmium plate GE = germanium MTG = mounting
CER = ceramic GL = giass MYLC = metallic
CERMET = ceramic met fim GND = groundied)
CKTS = circuits GP = {eneral Purpcse N = nano {10-%
CFLM = carbon film GRA = gray N.C. = narmaliy closed, no
CLx = clock GRN = green connection
CLR = clear NE = neon
CMIOS = complementary metal H = henries NO. = numhber
oxide semiconductor fagic HDW = hardware N.O. = normaily open
cCoMm = common HEX = hexagon, hexagonal, six NP = No Poiarity
COML commercial HP = high pass NPN = pegative-positive-negative
COMP = composition HR = hourls) NPO = npegative-positive zero (zero
COMPL = complete HZ = Heriz temparature coefficient]
COND = conductor NRFR = pot recommended for
CONN = connector i = integrated circuit field reptacement
CONT = contact D = inside diameter NS = normally shorting,
CPRSN = comprassion IF = intermediate frequency nanosecond
CTL = complementary- IN. = inch, inches NSR = not separately repiaceable
transistor logic INCAND = incandescent NYL = nylon
CcwW = clockwise INCL = include(s)
INSUL. = insulation, insuiated 0BD order by description
D = diameter INT = ipterpal oD = oautside diameter
BC = direct current INTL = internal ORN = oprange
DEPC = deposited carbon
g2
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MODEL 4838A
REPLACEABLE PARTS

Table 6-1. Reference Designations and Abbreviations (Continued }
ABBREVIATIONS
P = pico (101 2} RVT = rivet TRN turn
PC = printed circuit RWWVY = reverse working voitage TTL = {ransistor-transistor togic
PCA = printed-circuit assembiy TYP = typical
PF = picofarad - s = second
Py = Peak Inverse Voltage SB stow blow U ipl = micro (10-8]
PK = peak SCR = silicon controiled rectifier UF = microfarad
PNL = panel SE = selenium us microseconds
BNP = pogitive-negative-positive SGL = gingie
PP = peak-to-peak 5l = gilicon Y = volt{s)
PPM = parts per million SHK = shank VAR = variagble
POLYC = polycarbonate SiP single in-line package \ele] = voltage controlied
POLYE = polyethylene SKT = gocket ) oscillator
POLYSTY= polystyrene SLDR = soider VDCW = direct current working voits
PORC = porcelain SPCG = spacing VIO = viplet
POSN = position(s} S5PHT = singlemboieJ double-throw VNP = no polarity voltage
POZI pozidrive SPST = single-pole, single-throw
PRV = peak reverse voltage SST = stainless-steel w = watts
PWV = peak working voliage STL = stesl WT = weight
P/0 = part of Y4 = gize WW = wirewound
WHT = white
R = ring T = tip WP = wiper
RAM = random access memory TA = tantalum Wiy = working inverse voltage
ROM = regad only memory TEL = telephone WSHR = washer
RECT = rectifier T.C = Temp. Compensated,
RF = radio frequency temp, coefficient X = times, multiple
RH = right hand THKNS = thickness
RMS = root-mean-square Tl = titanium YEL = yallow
RND = round TGL = toggle
RT = right hand THD = thread ZNR = zener
ATL = resistor-transistor logic THX = thick
RTNT = retainer TOL = tolerance ¢ = phi, phase
RTRY = FOary TRMR trimmer
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Table 6-2. Manufacturer Code List

MFR ZiP
NO. MANUFACTURER NAME ADDRESS CODE
£o633 RIFA BROMA

00000 ANY SATISFACTCRY SUPPLIER

01121 ALLEN-BRADLEY CO MILWAUKEE WI 53204
01285 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75222
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 35008
07263 FATRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW Ca | 95642
19701 MEPCO/ELECTRA CORP MIMERAL WELLS TX | 76087
24546 COBRNING GLASS WORKS (BRADFGRD) BRADFCRD PA 18701
27014 NATIONAL SEMICONDUCTOR CORP SANT4 CLARA CA 95051
28480 HEWLETT-PACKARD CORP HQ P4LO ALTO €A 94304
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
82389 SWITCHERAFT INC CHICAGO IL 60630
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MODEL 48384
REPLACEABLE PARTS

Table 6-3. Replaceabie Parts

-

Reference HP Part 1Ci oy Descripti Mfr
: ) escription Mfr Part Number
] Designation | Number ° Y P Code
a1 0493E-50001 | 4 2 HAIN FC HD ASEY 0493-60001
§ atct 1160~0576 = 18 CARACITOR-FYD 1UF +-20% 30VDL CER 01460-0%78
Al02 0160-08576 5 CAPADITOR-FXD .3UF +-00% SHVBL CER 616-2576
a103 §160-3673 &4 2 CAPALTTOR-F¥D 1868PF +-20% 1G0VDC DER B160-3678
a1c4 91860576 4 CAPACITOR-EXD .1UF +-20% HOUDL CER 81 66-0574
g 8105 1168~0576 s CAPAGITOR-FXD .1UF +-28% SOVDT CER
atch b188-8197 8 E CAPACITOR-FXD 2,RUF+-10% ZOVDC T4 56289 LEADIREAS HRDAZ
ail? 01660576 5 EAPAGITOR-FXD . 1UF +-20% HOUDT CER ABABD N166-0576
ﬁ A1CE 6164~0576 5 CAPADTTOR~FXD ,1UF +-20% 59VDL CER 2RABD 81690578
a1cy Gla0-8141 2 1 CARACITOR-FXD ,ANUF 10% 200V 20480 B168m6141
a1C1E 0190818 1 1 CAPACETOR-FXD 10BUF+-20% 1OVUDC Té 2480 0100-281%
@ Aol B166-4563 ? 2 CAPACITOR-FXD 2.2UF +88-P8% 30PVRC CER 28488 B160-466%
HiT1E 8160~3R77 7 7 CAPAGITOR-EXD .01UF +-20% 109VDC CER 2RADD B160-3879
A1C13 0160~4683 7 CAFACITOR-FXD 2.PUF -+BE—20% 1088VDC CER 28480 1160-4663
AIC14 2160-0576 5 CaPaCITOR-FXD L 1UF +~20% SOVDG CER 26480 8160-0576
E A4S 2160-0876 5 CAPACITOR-EXD L 1UF +-20% S0UDC CER 28480 0160-0576
H1C16 2160-0576 5 CAPACITOR-FXD . 1UF +-20% S0UDC CER 26480 D160-057
A1C17 61600575 5 CAPACITOR-EXD . 1UF +-ROX BOVDC GER 24RO 0140-0578
@ A0 G160-0374 3 1 CAPACITOR-FXD 10UF+=18% RIVDT T4 76209 150D 86X PER0HE
A1CRY 19013650 3 5 STODE-SUITCHING B6Y 208MA PNS DU-33 21488 15410050
@ ATDE201 15900485 % 1 LED-LAMF LUM~INT=880UCD 1F =30MA-MAX 29480 | SHER-4984
AlpBan? 1990-84Bb & i TED-LAMP LiM-INT=1MCD IF=20MA-MAX BURaSY 2840 SgaR- 4684
% a131 1251 ~7895 ? 1 CONN-POST TYPE . 100-PIN-SPCS 40-CONT 2n48g
; A1TR0S 12513677 7 & CONNECTOR-TEL JA0K B-TKT .25 BHK-DIA 28480
243268 1251 -57Y 9 1 CONNECTOR-TEL JACK 2-CKY 02309
417289 12513677 7 CONNEDTOR-TEL SACK P-CKT @5-SHK-DIA 28480
@ 417210 1251 ~3677 ? CONNECTBR-TEL JADK 2-CKT E3-5HK-DIA 28489
A1T30S 12513677 7 CONNEGTOR-TEL TAGY B-LKT .25-8HK-DIA 26480
) A17309 12513677 7 CONNECTDR-TEL JACK 2-ERT . HK-DIA RRABE
ﬁ a173180 12513477 7 CANKECTOR-TEL JACK D-UKT BS-BHK-DIA 2480 12513677
AR 56983153 1 6 REGIDTOR 4,64K 1% .125W F TOsBe-180 24545 | DAt 9-T0-ALAT-F
atR2 549B-3155 1 REGIGTOR 4.64( 1% 1254 7 TL=0+-148 24544 oAbt ~F
g a1R3 G757 0442 e 4 | RESTOTOR 10Y 1% .125W F TC=ps—180 24545 §  CA-L/B-T6-
A1R4 0757 0442 ] REGIGTOR 18K 1% .125% 7 T 1 DasaL | Da4-1/8-T0
ARS 0757~ 0442 g RESTETOR 10K 1% 1258 F T TANAG | CA-1/8-TE-d
ﬁ AiRaE 07571463 & 1 RESIGTOR 1004 1% .125W F 24u4E 41 /- TOmT0B3-F
= ALRT 4 &OR~3447 % 1 RESIGTOR 422 1% 125 F TCs 9454k | CA-1/8-T(-4RRR-F
SAIRE 18113688 7 1 RECISTOR 556 DHMS 5 28485 DBL1- 3688
. ALRD 34983441 8 1 RESISTOR 216 1% (123W F IO Za5as | Ca-1/8-T0-
: aiR10 36988331 E 1 BESIGTOR §,33K 5% (25 [ TCa0+-8D 19701 MFEERT 74~
E,
a1R11 9B11 2151 7 1 WESISTOR 430 1% S PW TO=De-2U 28480 88112151
g ATR1Z BRY1-3687 & 1 REGISTOR 334 DHMS %l 2SATO GEYT1-3687
A152e0 B101-2124 2 & GWTTOH-FL DFDT ALTNG 28R 11BUAC aEABE | Blei-2124
415201 F151-21R4 2 GWITOH-PE DPRT ALTHG 254 115VAC IRAGDH F101-21024
B ALBR83 F181-2124 2 ‘CH-PE DPDT ALTNE (25A 11GVAL 7490 3301-2524
i3 A1B2G4 3I11-21P4 2 P% DEDT ALTHG 254 11759aC 20480 3101-2124
A15207 3401~2767 g 1 GLTTOH-LIDE 28480 Fi01-2767
@ alg3t 3101-2766 a p GWITEH PR S BTA 28480 FB1-2766
) ISRaLY! 5160-4403 g z TRANGT DRMER 28484 21004403
HITA1E $106-4403 a TRANGFDRMER 20480 $109-4403
iE atu19e 1820 --2081 It 5 {0 FF DMOS/74HC P-TYPE P 28480
atulez 182029232 B i 10 GATE CMOS/7850 NAND B agARD
A11103 18203081 4 16 FF OMOE/7AHD D 28480
: ates 1a20-3184 8 p IC GATE CMOB/74MC EETES
o aLLle7 1620-3185 9 1 I+ SCHMITI-TRIG CHOB/74MC INY HEX 20454 10263185
. AL 08 16203483 4 IC FE CMOS/74WG D-TYPE POS-EDBE-TRIG 25480 1RED-3081
” A111405 18203199 5 S TC CNTR CHOG/74HG BIN AGYNLHRO 26480 1HR0-3199
plo=} A1UA04 1820-3683 2 1 16 ENTR CMOG/74MG DECD SYNCHRO 2g48h HI-F6E
A1UAG7 1 820--319% 5 IC OHTR CHDG/7AHC EIM ASYNCHRD zna8t LERG-3199
. ALU4DR 1BT 02724 2 1 16-MO74HCIEN 28450 1AR4-2FRA
«ﬁ 4301 5 5 | opaCER-PREBS-IN 0.25 1N LG; 0.143 IN FELEL §aE6-125T
§ER0-1264 6 4 PREGG-IN 250 IN LG 4-40 TWD $0000 ORUER BY DEGCRIFTLON
i 3380-1326 1 5 | GTANDOFF-PRESG- IR 504 TH LONG; 44l 40006 ORDER BY BESCHIRTION
“ﬁ 12515439 3 1 SONNECTOR 12-PIN M POST TYPE AR4B0 1054-5438
= 1258-0141 @ 1 JUMPER-REM 28408 1250-0141
. sp41-0380 | & ) PUgH BUTTON KNOE 28480 50410300
ﬁ payIa-20001 | 8 1 pe RDARD MWATIN 2R4RY §A3E-20407

See introduction to this section for ordering information
*Indicates factory seiected value
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MODEL 49384
REPLACEABLE PARTS

“Table 6-3. Replaceable Parts (Continued)

Reference HP Part ¢} _— Mfr

: . 1 Description Mifr Part Number
Designation | Number |P Y p Code

AZ 5ayEB-60088; O ol Pg PE BOARD ASEY #pags 04736~-60602
£2C1 B1a0-0tht 4 a CAPALITOR-FXD L 0IUF +-1 g% 2R0VHC POLYE 26480 Biah-Gib1

Aziz §160~0161 A CAPACITOR-FAD . OIUF +-10% PHOUDT POLYE 2480 B166-0161
ARCT N1BH-3208 B 1 cAPACITUR-FXD 1800UF +504-10% 16VDC At 28440 g1H0-3208
AZC4 8160-3508 7 a CARALTTOR-FXD LUF +80 6% GOYRC CER 28480 BHeE0-3E905
azts 41600576 3 FAPACITOR-FXD | tUF +-20% Sovbl CER 26480 Blt&h-05748
a2lé Bigge-9197 g CAPATITOR-FXD s 2UF e~ 0% 20VDL TA EBLPEY TSN IEXFRR0AZ
ARLT g160-05%4 ] CaPACITOR-FXD ,1UF »-R0% SAVDL CER pBand 8140-0574
AZCH 01880197 g CAPGUITOR-FXD 2, B +-10% 209DC TA L2289 150DRE5KI0T0HR
ARC? 01660576 ki LAPACITOR-FAD IUF +-23% 56UDhI CER 20488 01a0-L576
ARg1e 3160~308 7 CAPADITOR-FXD 1UF +80-RI% HHVDC CER 20480 4164-3508
a2c11 614600576 ] CARACITOR-FAD IUF +-20% 58VDC CER 2400 1600576
AZCIR 1160~8574 5 CaPACITOR-FXD % SOVDE CER 21486 14600074
ARl 41&0—-05876 5 CAPACTTOR~FXD i 9% 5HVDT CER 28480 B1&0M-G870
ARC14 F1HU-0T76 4] CAPACITOR-FXE . 1UF +-28% HOVDL CER PH48¢ 0160-0576
ADCS §180-3308 1 3 CAPACTITOR-FXD 148UF bR1RIEY 20480 §180-3508
ARCle 11802247 H o CAPACETDR-FYD {B0UF+—18% i0VRC Ta HazBY 15801 B7XFDLARE
a2L17 81802207 5 CAPACITHR-EXD 10DUF+-107% 15UDL TA SHRBY 1EOR1G7HO0LORE
AZCIS 1484-3508 1 CAPACITOR-FXD 108UF 1BEV 213480 0180 -3508
ABZCLY 1186-3561 & g GAP FXD ELCTLT 28480 [180-3561

#2020 (180-3581 & CAP FXD ELDTLY 2HaBg £180-3863

AZCRL a184-3581 & SaP FXD ELOTLT 28480 D188-3561

ABCRR A180-3043 9 i CAPACIYDR~FXB 100UFESE-10% 2BYDC AL 294880 0180-3843
AZCRT 0} 48-3879 7 CARPACTITOR-FXD §1UF +-P0% 100VDL CER 28401 61603079
ARC24 §140-3877 7 CARADITOR-FXD . 0I1UF +-20% 100MDE CER 2H480 B160-3079
AZCRS 91 60-387% 7 LAPADITOR-FXD | G1UF +-26% 100VDC CER 2EABE 0160H-387%
A2CRe Al 600876 1 CAPACITOR-FXD | IUF +-28% BOVDE CER 28480 016£8-6T76
&2027 N1 68~3879 7 CAPAGTTOR~FXD . D1UfF +~20% 108VDC CER 284490 51403879
FFlatat:] 61643879 7 CaPACITOR-FRD - DIUF w-Pg% 100VDC CER 28480 A4 0-387F
ARLEY §164--307% 7 CAPACITOR-FAD L B1UF +-P0Y 108VDC CER 2E480 01403879
AZC3D 41603878 & CAPACTTOR-FXD 1ROGPF w205 108VDC CER 28480 8i60-3878
ARCEL 418033508 1 CAPARITOR-FXD 100UF 108V 284840 §iB6~-3508
ARCRY 19510704 4 ? $IODE~PHR REET inN4BE2 100V 1a DO-41 91275 1N4A0H2

ARDR2 19010704 4 DIOD YR RECT 1NABO2 100V 14 pO-41 B1RFT 1H4002

ARCRY 1P01~0704 4 DIOD WR RECT tNagoz 144V 1a Bo-41 01295 1H4062

ARLRA 190107048 4 PIODE-PWR RECT 184002 150V ta PO-AL 41295 INADG2

a2CRG 1013050 3 . GRITOHING 00V 208MA aNg DO-35 PE400 1701~0056
ARCREL 1901 -0050 3 DINDE-BUITCHING g0V 200MA 2HS DO-35 28480 1901-~0850
A2CRY 19010080 3 pIODE~SWITEHING B0V AgMA BNS DO-B5 253480 19015050
ARLRY 19610050 3 BIODE~SWITOHING BOV 200MA ENG DU-3T 2OHABG 1901-HYED
AZLRY 1RER-G57Y 3 1 DIORE~ZNR §H, 1% Tk PRt FR=10UA 28480 19028079
AZLRLD 1731 ~0704 4 DINDE-PUR RECT 1HALODZ 100V 1a D043 a1o9n 1NALEE

A2CRIT 1961~0704 4 BIOBE-PWR RECT 1N4DEZ 100V 1A Do—41 T1E9% 1N4002

AZCRIE 19010784 A DIODE--PUR RELT 1NAGGR 180% 148 DO-41 03295 1H4A80E

AZCRI3 1010731 7 3 DIODE-PUR RECT 480V H:) BR480 19810741
AZCRIA 190108731 7 DIODE~PUR RECT 490U 14 28460 1961 -073%
AZLRLD 12410731 7 DIGRE-PWR RECT 400V 14 28400 1741-8731
AZCR1E 1RE1-0704 4 HIODE-~PRR RECT IN4002 100V 14 DO-A1 e 1M4007

ARCRIY 1901-0704 4 BIOPE-FUR RECT 1NADDE 184V 1A DO-41 01255 1NADDZ

ARCRLE 1901~ 0T3RS 9 H DIODE~5H SI6 SCHOTTRY 20488 1941 -0%35
AZDB1 190103863 1 4 DIODE-FW TRDE 100V ta 28480 1901-01363
ARDEZ 1951~ H363 i PLODE~F®W BRDG 180V 1A 28480 196103863
A2DES 190103562 1 pIONT-FW BRDG 190V 1A 2BABE 190 1-4363
ABDIB4 1901~-0383 1 DINDE~FW BRDG 10OV 1A 20480 19010363
AZI1 1R%E-8332 4 1 SONN MalE 7 PIN 2084840 1

ARIR 1 2%i-Y7%7 & 1 CONN-POST TYPL 2.5-pIN-GPLG 18-GONT THABC 1

aRI3 12520221 3 i CONk MALE & PIN 2480 1252-02R

ARKT o1 04961489 4 i RELAY 20 SYDC-LOIL 24 BENVAT "4n0 D4A9E-140%
AZK103 fa75-1354 ] 1 RELAY PE SVDL-COTIL 28 2TOVAL 2R4B1 G4%6-1 354
AOK200 HATE-THAIFE | 7 1 RELAY 28481 9499-TH4193
a2l F140--0218 i 2 INDUCTOR RF-CH-MLD 100UH 5% . 166DX.385LG 243480 $140-82190
a2 Q1460210 1 INDUCTOR &F~-CH-HED 100U 5% L1EBDX 3RTLE 20480 1480310
AZMOV] {a37-0116é 4 2 VARIGTUR VIN=ZHOFAC ENERGYSRBIOULES o480 agEr-0116
aZMOVE nB37-611é 4 YARIGTOR VIN=ZSOFAC ENERCY=R0JOULED 20480 0n37~0114&

Azt 1252-0223 b 1 CONN-FERALE 40 PIN oBago 1252-0EE3
#2R1 0 aa-a82Y 7 2 REGISTOR 4.64 1% il 28409 36908924
AZRE GaTE-BRIY 7 RESISTOR 4.64 1% .12 25480 14628-BA2Y
AZR3 Q7E7-0414 7 2 REGIBTOR 11 1% LB 24546 T4-1/8-TO-511R-F
APRA n7E7-5416 7 RESIGTOR 51t 1% L12% 24546 L4t /G-TO-H111R-
ATRE 97571074 g 1 REGIBTOR 1.470 14 . 3Z RATEE CA-1/B=-TE~1471~F

See introduction to this

section for ordering information
*indicates factory selected value
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MODEL 49384
REPLACEABLE PARTS

Table 6-3. Repluceable Parts {Continued)

g

Reference HP Part |c} oy Descripti Mfr
; : ascription Mfr Part Number
4 Designation | Number 10 Y p Code
) a2Rb $757 - 0459 8 1 REGISTOR Bé. 2K 1% (1854 F TC=0+-1D00 PASAL LAl /8-TH-HeE0-F
@ AIRT B7S-aE7Ye a t REGIGTOR 3.16K 1% 1254 F TC=0e-100 24548 . 5161 -F
) ATRS - D &IB-BIES 1 RECIGTOR 4, &40 1% 100G F TLe=fe-184 2aTAL 8- AEAT-F
R 86783155 1 REGINTOR &. 64K ¥ .1ZGH 7 TO=0+-100 24544 41/ BT hmd641F
% ARRLD N678~3158 1 HESIGTOR 4,648 1% 3206 7 TOeOe-104 244G Ca=l /8- Tm4td1-F
ARRTL 46983132 A i WESISTOR 261 1% 1288 F 24846 o4 i BeTU-B61B-F
ARtz b 6YB~3LER 4 REBIBTOR 261 1% L1208 F R 1T D4-1/8-TH 261 4-F
@ ADRLE §698~T444 1 i REGIGTOR 316 1% 12GH F PAB4G Camt /B-TG=316RF
L ARR14 NYET- 0442 9 REGIGTOR 10W 1% 1854 F 24544 T4 1/8-TO-10802-F
APR1E P57 044l 7 E RESIGTOR 7 5K t# 1258 F 2ADAG a1 /BT B=7581~F
ﬁ ARRTE 3757 -0424 7 2 ESTETOR 1.1K 1% .125W F +1 B0 BG4S Cawl/8mTE-1181-F
R BERTY 07570440 7 BTOR 7.5( 1% LOTW F w180 24546 C4-1/B-T0-7501~F
APRIE ilegsr B EF-23 4 RESIGTOR 1,1K 1% 18%W F TO=0+-1010 2a54h B4 /B-TB-1301-F
ARRLY 0548-8778 7 3 REQTSTOR 10 5% 254 FC ~400/+536 28480 p598.8776
@ AZRRE 1898-4718 7 RESIGTOR 10 5% . 2%U FC 4000500 284811 0548-8778
ARRZY 0698-8778 7 RESIGTOR 16 5% .20W FO 455/ 4580 24480 1698-8776
) ARNEE FELE e % 3 RESTHTOR 10K SX 2w B0 T 200 2H40Y 0746456085
a aZR2S B7H4-0005 g RESEATOR 10K 5% 2W MO TC=0-~200 20480 0764-0005
ARREZ4 17 &4-000T 5 REOTRTOR 10X 5% 2W MD TCme4-280 2RATY §744-000D
AZREE 0757-G2R0 3 1 RESISTOR 1K 1% L1284 ¢ TO=8+-108 2A546 Ca-1/8-To-1301-F
@ AZRBA [ele Ry iseii e} & i REGISTOR BK 1% .185W 7 TO=0+-108 PATAL Ca-/B-TU-2081-F
AEREY 0698-3155 1 REBIOTOR 4,641 1% . IREW F TC=04-108 24546 04 /BT 04451 -F
AZURGS 4 i IC-DRUR CHMOS PRPHL GP LATOH INPUT QUaD 28489 13253299
;j% ARU3LR H 1 16 0P AMP LOW-DIAG-H-IMAD DUAL 8-DIF-T gizes TLOTZALIG
B HEUTEA 1@2e- 0412 1 4 10 COUMPARATOR PRON DUAL B-DIF-P PRG 27814 LHFT3N
AZU4DA 15E6-DE0S o : 1Y RGLTR T0-98 [ EVEe HO7PL OG0
% AZUTIA 1 BRE-0876 ° 1 in 7BLGSA V RGLTR T0-92 5AT71% HC7EL BBATP
|
; 03BE-1716 3 4 SPACER-PREGS-IN 0,500 IN LG; 8,116 IN ID 2246 0BB0-1T1E
0493920002 | 9 1 PG PC BOARD 28480 47 3R-2H00E
ﬁ A3 5A9BE-6R601 | 4 2 BURFANEL ABSY 28489 FREREEEREY )
s A3C1 Glag-4bAY 4 2 CAPACTTOR-FRD ,822UF +-R0% 2L0VACIRME) £o4L33 PHE 271 M
ﬂ AIC2 01484048 4 CAPACTTOR-FXD . D2RLF +-20% 2SEVACRNG) Coa3s PHE BT M
AREL 1510-0476 4 2 DINDING POGT S6L BHL-TUR JGK 15100076
Tﬂ AZER 15188576 4 BFINDING POST BGL SHL-TUR JGK 15108076
ABED 110~ 1 B35 8 1 BINDING PUST & 86l THD-STUD 1515-0038
ATE4 15180087 7 i RIADING POST 8GL THE-8TUD JGK BLK 23484 15100087
ABES LET TR AL [ 3 INDULATOR-BDG :T ABE JADE-GRA 2HADN 03454719
ﬁ F¥:0 H3A0-B719 0 INSULATOR-RDG ARG JADE-GRA 23480 03480719
AET 0540719 8 INGULATOR-BDG ARG JADE-GRA ZEABD 013406719
A3ER 0340-BTER 7 3 INSULATAR -EDG POLYE ZR4BN BEAG-0738
= ATES 0540732 v TNSULATOR-EDG iT POLYC 20480 3400738
! BIE1C 93401732 7 TNSULATOR-BDG POST POLYD 284890 4548-5732
AZETL 0360-0016 2 i TERMINAL-ELDE LUG LK-HTE FOR-#4-50R PHABD gRes-8016
g AJELZ ba938-00082 1 ¥ 1 FY P LOWER 26486 047 3E-000682
: ABELE G4RIR-00005 | 7 i 28480 §ATIE~B050T
AZET4 B404-5009 7 1 aND |, 125-IN-1% DS~ IN-GRYV-BL 24BN GANH-GBO7
- ABELS 4@~ 0354 4 1 TUBING~HE . 125-D/ . bea-ROVD . 0E-UWALL PVC GOB00 DRDER Y DESCRIPTION
g AZH1 21900927 4 1 ER-L¥ INTL T 1/4 IN 28400 2190-4027
ABHZ EIATEIRTE] 2 7 4-4f L 2E-IN-LE PAN-HD-POZI 28480 2590103
- AH3 PRUD-CI03 2 ;440 L2 IN-LE PAN-HD-POZI 2BABI 2R0G-4103
3§ A3 F2O0--0103 F a-45 25-iN-10 PAN-HD-POZT 28458 pue-p103
. RS P2VE-0103F 2 4-40 L BS-IN-LG PAN-HD-POZI 28480 2E09-5103
. AZHG RE40-0197 & 2 Awdl L A7H-IN-LE PAN-HD-POZL nunoon ORDER BY DEGCRIPTION
ﬂ AFH7 PEHG-010Y & 4-40 ; g R ORDER #Y DESCRIPYION
E ATHE RLE-0 009 3 2l L g7 A-TN-THI Heans ORDER #Y DESCRIFTION
AT PRAL-D03Y 3 L 0%4 - [N THE 85000 ORDER BY BESGRIPTION
A3HL =42y~ 0003 7 # L-BE-THD L §PA-IN-THE PEABS 2A424~0003
aFH11 2ARG-0003 7 L 074 EN- 28480 k
ERisit] 24200003 7 L0941 26480 24205803
e AL 24200003 7 L D9 TN-THE 284300 24020-0003
“ fﬁ A3H14 2AZE-00063 7 L8P A- TN THI 20488 2480-000%
: AZHIS 2420-0003 7 094 - TH-THE 20430 2420-0002
NEH16 29540004 3 1 NUT-HEY ~DBL~CHAM 1/8-32-THD . 0P4-IN-THK onuen nRpER BY DEGCRIPTION
e ‘{‘ﬁ B3H1T LTS ol 3 5 WAGHER-FL MTLD NO. & 149 -Ip-Ib 28400 0T -D2RT
: ATHIE 3056-0RI7 3 WASHER-FL WYTLL MO, & 149 1H-1D PREEE T 3055022
AFHIT 3555-0227 3 WABHER-F1. MILO NO. & REABD B058-0227
Fﬁ AZT 3 12512357 B 1 BONNEGTOR-AD PUR HE-F MALE FLE-HTR 2HAND Jskeh Rscht<d
#351 3101-0428 5 1 SWITCH-RKR EASID DFDT A 2B0SLDR-LUG PBABE F101-04728
5 AZTY P140--4395 7 i PuR XFHER 28480 104398
SR

Ses igwtroduction to this seation for ordering information
*ndicates factory selected value
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MODEL 4838A

REPLACEABLE PARTS
Table 6-3. Replaceable Parts {Continued)
Reference HP Part ic| e Mfr
: . 1 Desctiption Mfr Part Number
Designation | Number |° Y p Code
AT 1502648 5 1 WIRE Z2AWG W/BY &DOV PUC 7XA0 1000 23480 81562640
AEME B138-2641 6 1 WIRE 2ZAWG W/BR/DY &GOV PUC 7X3L 1050 263408 B1G0-2641
ATW3 B150-3204 5 t WIRE 1BAWS G/Y &10V PUC 17X30 106 2RA4BD A1TE-3RB4
a4 BAPBE-6R61E | B 2 HT SPREADER ASHY 28470 04938-62608
sact 4340-DF4Y 8 4 INBULATOR-XSTR THRM-CNDCT 28405 B340-0947
asER 3480949 8 THSULATOR-XSTR THRM-CNDCT pE480 13480949
H4E3 03460949 g ENGULATOR-XGTR ~THRM-CNDCT 28480 0244-0747
A4E 4 75400 P49 5 INSULATOR-XETR THRH-CRDCT 28400 43450949
AAES 0493300806 3 1 HT GPREADER 28480 8493E5-00006
aab1 05200128 7 4 SCREW-MAGH 256 . B5-IN-LG PAN-HD-POLL Guhon ORDER §Y DESCRIPTION
A4HD 13200128 7 GEREW-MACH 256 ,RT-IN-LG PAN-HD-FOZI 00508 ORDER Y DESGRIPTION
A4HT 2o~ 5128 7 GOREW-MACH 2-56 PS-IN-LG PAN-HD-POZI Bo06e GRDER BY DEGLRIFTION
A4HA 1520~0126 7 SOREW-MAGH 2-Ba 25-IN-LG PAN-HD-POTI 50998 ORDER BY PESURIPTION
A4KS LEvE- 0518 1 4 NUT~HEX~DEL~CHAN 4-40-THD |, 124~ IN-TFHY 30080 ORDER Y DESCRIPTION
~diib 0596-6910 1 MUT—HEX~DBL-CHAN 4-40-THD 134~ IN-THK 360060 DRGER BY DESERIPTION
AAHT 35905810 1 EX~-DRL~CHAM 4~40-THD | JRA-IN-THEK 1aone GRDER EY DESCRIFTION
#aue 0590-0815 1 EX~DEL-CHAR 4~40-TID | 124-ER-THK 40000 ORDER BY BESCRIPTION
A4HT 061a-0801 & 4 NUT—-HEX~DEL_~CHAN 2-Ba~THD . 0&2~IN-THY 45080 CRDER HY DESCRIPTION
A4H10 §610-0081 & NUT -HEX-DIL-CHAM P-H6-THD |, D62~ IN-THR 00008 ORDER BY BESCRIFTION
AAHLT 06100001 & NUT-HEX-DEL ~CHAM 2-56-THD . 062~ IN-THK agong (RDER BY DPESCRIPTION
a2 06160001 & NUT—~HEX~DBL-CHAK 2-56—THD | B&R-IN-THK 20008 ORDER EY DESCRIPTION
AATE 2399-0014 1 4 WASHER-LK INTL T NO, 2 .0BP-IN-ID 26480 £2190-0014
A4H1A 21790014 1 WABHER-LK INTL T MO, & .089-IN-ID 25400 2190-0014
A4S 21950014 1 WASHER-LK INTL T NG, £ .68%-IN-ID 20480 2190-0014
fAM1G 2196-0014 1 WABHER-LI INTL T . 8BY-IN-ID 2848 Pi70-00614
a4H17 2000728 7 4 SOREW-HACH 449 .G PAN-HD-BLT TG00 ORDER BY DESCRIPTIUN
a41d 22000728 7 BOREW-MALH 440 LG PAN-HD-SLT 00008 ORDER EY DESCRIPTION
43419 2008-0728 7 SOREW-MAGH 4-40 (FiP-IN-LG PAN-HD-8LT suone DRDER &Y DESCRIPTION
#4HEZD Z2G0- 0726 ? COREW-MACH 4-40 (BIZ-TH-LE PAR-HD-BLY 24000 ORDER BY BESCRIFTION
AsHZ F420-0023 t 4 NUT-HEX-W/LKMR 6-32~THD 109 -IN-THK 24680 24205523
AsHEE T1H3- 0015 ] 1 SUTTCH-THRHM FXB 4750 oA OPN-ON-RIGE PRARY 3163-0015
AR G111 36B9 8 2 RESTIDTOR 210 GHHS SW 2BABYG 08113689
A4RE 5811~3689 g RESIBTOR 219 OHME 23U 28464 1811-3689
41 182608527 9 3 1C 337 & RGLIR TO-RR0 27014 LHERTT
Hau2 18760527 7 IL 337 v RGLTR TO-228 2raia LKEZTT
£4U3 1612601527 ? 1€ 337 ¥ RGLTR TL-220 a7otAa LHEEZT
A4Lla 16248122 ] % 1C 7805 V RGLTR TO-229 17263 RO
AAW1 0493661601 | B 1 CABLE ASSY 28484 0AT20-61601
CHASSIE PARTS
A1 §4930-60001 | 4 MAIN PT BD ASSY 20450 049 30-60501
sl sb082| 5 F& PC EDARD AGSY 2BAGE 9453860082
AT 0AY3H-HEE0T | A SUBPANEL ASSY 284810 0AP3E-62601
A4 PADIR-62402 | © HT GPREADER ASEY FBADD 14926-62602
Et A0AL-217Y ] 5 HOUSING ROAGE AlAE-2171
€2 712041 B4 2 H LAREL~TDENTIFICATION 1-IN-¥p 2.8-IN-LG 2BADY FI2G-4104
£3 4473810681 | 8 1 FT PHL UPPER 28480 949308001
E4 0493000003} © 1 LEFT BRKT 28485 14935-20003
ES 0453810064 | 1 1 RIGHT BRKT 28480 0493830004
H1 Z200-0103 2 SOREW-MACH 4-40 L 25-IN-LG PAN-HE-PRZ] 3BABY 22B6-0103
HE 22000103 2 GUREW-MACH 440 25 IN-L§ PAN-HD-POZL 28480 22060193
H3 2800-0183 2 SCREW-MACH A4-a0 . 25-IN-LG PaN-HD-POLI 28466 2200-0103
H4 2208~0197 8 4 GORCU-KACH 4~40 .875-IN-LG PAN-RWD-POLI 00069 ORDER BY DESCRIPTION
HS 2p8e-6117 8 SCRDU-MACH A=85 875~ IN-LE PAN-HD-FOLE 50000 ORDER EY DESCRIFTION
He 2R08-0117 ] GEREW-MACH 4-40 (g75-IN~LT PAN-HD-PUZI 80000 DRDEX BY DEGCRIPTION
H7 22006117 8 GOREK-MACH 4-40 B7S-IN-LG PAN-HD-POZT 0000 ORDIR BY DESCRIPTION
) 2E0~0115 4 3 GOREW-MACH 4-32 | 312-IN-LEG FOZT 46060 GRUER BY DESCRIPTION
He 23660118 4 SEREW-MACH &3P . 312-IN-LG PAN-1ID-POZL [ET DRBER KY DESCRIPTION
H1 b AR6H-0115 & SCRCW-HACH 638 .312~IN-LG PAN-HD-POZI g6 QRPER BY DEGCRIFTION
111 360-0131 4 1 SOREYW -MACH &6-32 1, 1R5-IN-LE PAN-HD-POLL 88000 ORDER BY DESCRIPTION
HiE DBLO~ G195 o 2 ~MACH 6-32 LS1E-IN-LG PAN-HD-POZI 28480 2FH0-019%
H13 23600195 [ MACH 6-32 ,B10-IN-LG PAN-HD-POLT 2EABI 2350-015%
H14 ZA60-0203 i 2 MACH &-32 TH-LE PaN-#h-POLL 00040 ORDER BY DESCRINPTION
HIE 23680203 i MACH 038 IN-LE PAN-HD-POZE 00000 ORDER BY BESGRIPTION
H1b 2420~ 0023 1 NUT-HEX-H/LEWR & 1D 48P IN-THK 2E480 24250823
W17 2420-9823 1 NUT-HEX-W/LKWR & HD L 109~ TN-THE 23480 2420-0023
H B £420-0823 1 MUT-HEX—W/LKWR &~F2-THD 105 ~TN-THK 264880 ARG~ B0HT
by 29500081 ] 7 NUT -HEX-DEL ~CHiaH 3/8-32-THD |, FR4-In-THK ELE ORIFER BY DEGCRIPTION
HED 2956~ 001 8 NUT~HEX ~DBL-~CHAN B/B-32-THD 094~ TH-THK peRUD BRDER BY DESGRIPTION
H21 29509001 3 T DEL-CHAM 3/6-32-THD ,074-IN- 88008 URDER Y DEGCRIPTION
HRR POBE~ 0501 ] Y BhL~CHAN 37832~ THD L B94=IN- H8008 ORDER BY DEGCRIPTION
HER 8-0401 E NUT-HEX~DEL~CHAR 3/80-32- THE L 994~TR- 00008 BRDER RY RIP T ION
HZA 2956-00081 & N - HEX-DEL-CHAN 3/8-302-THD L 094-TH LRI QRDER FY DESCRIPTION
Has 2950-0001 B NUT -HE X~ DEL-CHAN 3/8-32-THD 074~ IN-TH Ba00G ORDIR BY DEGCRIPTION
See introduction to this section for ordering information
*Indicates factery selected value
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Table -3 Replaceable Parts {Continued)

MODEL 49384
REPLACEABLE PARTS

Reference HP Part ¢| ¢ D o Mir
; . escription Mifr Part Number
Designation | Number |P Y B Code
HZé BTOHL~0067 @ 7 WASHER ~FL MTLD 5416 IN (375 -IN-IER 2B4H0 ANGEI-066T
wa? B050—L0AY 2 MTLC 5716 IN LIPE-IN-IR 283480 TOEL-006T
H2R RES50-0067 28 HTLE S/16 IN LATPE-IN-ED SR4B0 A0H0-0847
HaY J053-0967 Ki MTLL 5716 IN 37 G- IN--ID BH4AQ0 BAGH-A067
W30 3050—09{;'7 T MILC G716 LN VE7E--IN-ID 23488 BESHO-0D&Y
H3 1t 30300067 g WABHEK -Fi. MYLL 59716 TN LETHIN-ID 2460 058-0067
H32 I0SH-0047 7 WASHER -FL MTLC 9416 I . F7S-IN-ID 20480 IEH0-0067
H33 FREG-022Y 3 WAGHER-FL WTLC NG, & L1459~ IN-1D PrAsy FUEH-G22T7
31 B2 t-1 378 1 1 CARLE ASSY 1BANEG 3--CNBET IGK-JRT 28480 g1208-1 378
QR11-4500 1 1 CARTBN-CORR RGL 1R-TH-LG 1o~ IN-WD 2480 eri1-a580
gyl -4501 2 @ CARTON-LORR REC 29h-MH-LE 144 ~HM-WT 2848% 20t i-4501
epad-4180 1] 1 aan-CORR DOT AONMM-LG RBSMM-RD 28488 eprh-4124
QERD-GLOT & 1 BaG~ABTAT POLYETH FLH BNV 13, B5X0-IN-0FNG ca480 PRER-0&E6Y
pAYRE-2906M1 3 2 CUSHIOGN-END EaF 2640B0 14925-29 601
D4 E8-B3001 & 1 SERTAL TAG g4n0 549 ER-86041
0493E-50003 | 7 1 ap & SERVILE MAM PRABS FATIA-FELOL
gaAEE-70006!1 2 QUIGCK REF GUIDE 2BAR06 04038-90804

See introduction to this section for ordering information

*ndicates factory selected value

6-11/(8-12 biank)
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MODEL 4838A

SECTION Vi
MANUAL CHANGES

7~1. INTRODUCTION

75 This section normally contains information for adapting this manual to instrumenis for which
the content does not apply directly. Because this manual does apply directly to insiruments having
serial numbers listed on the title page, no change information Is given here, Refer to INSTRUMENTS
COVERED BY THIS MANUAL in Section | for additional important information about this serial number

coverage.

7-1/(7-2 blank}



1

X U U

By

f

TR

IR

E AR

'Y

By % s AA AR

o

MODEL 49384
SERVICE
SECTION Vilt

SERVICE
8-1. INTRODUCTION

g-2.- This section contains service information for the HP 4838A NCATS. included are the gircuit
descriptions, component locatoers, and schematics.

8~3. SAFETY CONSIDERATIONS

&-~4. This section contains warnings and cautions that must be fellowed for your protection and
to avoid damage to the equipment.

8~5 Before any repair is completed, ensure that all safety features are intact and functioning,
and that all necessary parts are connected to their proiective grounding means. Safety markings
displayed inside the instrument must be adhered to.

8~6. CIRCUIT DESCRIPTION

8~7. The HP 4838A contains four main sections. They are the mechanical, simplex transformers,
originate circultry, and the terminate circuiiry. See figures 6-1, 8-2, and 8-4.

8-8. Mechanical

8-98. Most of the originate circuitry, terminate circultry, and the simplex transformer circuiiry is
jocated on the upper circult board (A1). The power supply and relays are {ocated on the lower
circuit board (A2). The series regulators in the power supply and the 5-watt lcad resistors are
located on a heat spreader (A4). The thermal rise of the heat spreader bracket is controlled by
a thermal cutout switch, A4TS1 . The switch is activated at 55 degrees C surface femperature.
Whenh the thermal cutout swiich is activated the CIRCUIT FAULT indicator will light.

§~10. Simplex Transformers

8-11 There are two simplex transformers {A41T 110 and A1T410) in the instrument. The trans-
formers allow the conversion between 2-wire and 4-wire circuits. The transformers have a one
to one turns ratio with the secondary center tapped. The center tap allows for a do signal to be
applied to the circuit without imbaiancing the line. The loop dc resistance is also reduced to half
because the iip and ring are, in effect, in parallel.

8-12. The transformers can be connected to the terminate circuitry or the originate circuitry, or
they can be disconnectad from both, through switch A1S5207. Also, the transtormers are auto-
matically disconnected from the terminate and originate circuitry when a 310 jack is inserted
into the SX/8X1 jack, A1J208,

Noie

By convention, the transmit side of a 4-wire termination set is carried on T
and R leads. The receive direction is carried on T1 and R1 feads.



MODEL 4838A
SERVICE

a-13 Two wires of a A-wire input circuit afe connected to jack A14308 T
and R1. The other two wires are connected to jack A14208, T and R. The
center tap of each transformer becomes oné conductor of the internai two-
wire bidirectional circuit. This circuit becomes the conducting path for loop
ctosure, ring {rip ctosure, lo0p current measurement, and the 3-ringer load.

g~14. Originate Circuitry

g-15. The originate circuitry allows margin testing to be performed on the
line from the originate end. The circuiiry is wired to function as either a ring-
er load or as a loop closure for the circuit under test.

&-16 When the originate circuit is to functicn as a ringer ioad, the input must
ne gonnected 1O the ORIGINATE CIRCUIT jack. A1J305. There are two ringer
loads available, A1R10, 23306 ohms (REN3Z) of A1R 12 330 ohms {TRIP}. The
signa! flows from A1J305 to the LOOP i, A1S300 switch. The LOOP | switch,
when in the normat position (out), is wired through to REN & A 15300 switch.
When LOOP | switch 1 nressed in, the signai flows to the tront panei COM
and AMP MONITOR hinding posts. The monitor binding posts are ac coupied
to the ling by two 2.2 UF capacitors, A1C11and A1C13.

g-17. When REN 4 gwitch is closed A1R10, 2330 ohms ringing load, is con=
nected into the signal tlow circyit. This load is the equivalent to inree ringers.
The ringing voltage {(>55 Vrms) can be measured by connecting a voltmeter
across the VOLTS and COM MONITOR binding post.

a-18& When initiating a toop start the input must be connected to the
ORIGINATE CIRCUIT jack, A1J305 The signal flows through the LOOP |
switch to the LOOP, A18300 switch. Closing the LOOP switch inseris a
430-ohm load into the circuit. This provides a dc current path (about 20 mA)
for the loop closure.

g-19. When in the loap start signaling mode a ground start can be gsimulated
by pressing the GND START pushbutton. This places an additional 550 ohms,
A1R&into the circuit.

8-20, The loop current can also be measured by connecting a current meter
to the AMPS and COM MONITOR pinding posts and pressing the LOCP |
pushbutton.

8-21. Terminate Circuliry

g-22 The terminate circuitry consists of the power supbly, digital control
fogic, and the analog sensing circuitry. The terminate circuitry provides a
ringing voltage at either 20 Hz or 30 Hz at ~48 Vdc pattery. The ringing voli-
age can bhe applied to the SX/8X1 jack by setiing the front panel switch to
the up position.

L L
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SERVICE

§-23 The power supply consists of five different voltage supplies. There
are two supplies rated at -48 volts, one at -38 volts, one at +5 volis, and
one at -5 volts.

8-24. The +/- & voll supplies are used to power the digital logic, operating
amplifiers, and relays. These supplies are standard fuli-wave rectifiers with
ihree terminal reguiators. The +5 volt supply uses two of the regulators {o
keep reiay noise from interfering with the digital logic.

8~-25 One of the -48 voit supplies is used as the battery simulator. The
other —48 volt supply is added to the ~38 volt supply to provide 868V rms.
Relay A2K 101 is used to select either the -48 volts for battery simulation or
the output of relay A2K103 which is the ringing voltage. The ringing voltage
is generated by switching A2K103 between +48 voits and -134 volts. Relay
driver A2U203 toggles relay A2K103 at a rate of either 20 Hz or 30 Hz
depending on the selected ringing frequency.

8-26. The digital logic controls the operation of the ringer. The clogk is
taken from the power line by full wave rectitying it. This voliage is then sent
to the Schmitt trigger A1U105 where it is shaped into a square wave. The
output frequency from A2U105 is 190 Hz. The clock signal is then sent to
A1U100 and A1U108 where the frequency (120 Hz) is divided by Bor 4
respectiveiy. This gives the 20 Hz or 30 Hz ringing frequency. The output of
the dividers is then used fo drive A1U203 and A1U408, which foggles relay
A 2K 103 at the correct rate.

8-97 A1U405 and A1U408 are used o generate the two second on and
four second off ringing time. The clock turns the {requency generator on for
5 saconds and off 4 seconds. Placing jumper JU1 in the T position the ring
generator wili run continuously.

5-28 The analog sensing circuit consists of A2U302, A2U304 and a thermal
switch A4TS1. It the temperature in the instrument exceeds 55 degrees C
the switch wili open and disconnect the ringer.

8-29 A1U302 is used to determine if dc current is flowing in the locp. The
average voltage is sensed across AZR2. If the average voltage is above 74
mV (about 16 mA) A1U107 will trip and stop the ringing generator and the
OFF HOOK LED will light, A2U304 is an overvoltage/current detector. When
the current How in the ring exceeds 138 mA, A2U304 will open relay A2K 200.



