Errata

Title & Document Type: 4938A Network Circuit Access Test Set Operating and
Service Manual

Manual Part Number: 04938-90003
Revision Date: September 1984

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies


http://www.agilent.com/
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SAFETY

This product has been designed and lested according to lnternalional Safely
Hequtrements To ensure safe cperation and to keep the product safe, the information,
cautions, and warnings in this manual must be heeded Reler to Section | for general
safety considerations applicable to this product.

CERTIFICATION

Hewlett~Packard Company certities that this product met its published specifications
at the time of shipment from the ractory. Hewlett-Packard further certifies that its
calibration measurements are traceable to the United States Natlonal Bureau of
Standards, to the extent allowed by *he Bureau's callbration facility, and to the
calibration facllities ot other international Standards Organization members,

WARRANTY !

This Hewlett-Packard Instrument product Is warrsnted against defects inh'material and
workmanship tor a period of one year from date of shipment. During the warranty
period, HP will, at its oplions, either repair or repldce products which prove to be
defective,

‘ For-Warranty service or repair, this product must be returned to a service tacility -

designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay shipping
charges to return the product to Buyer. However, Buyer shali pay all shipping charges.
duttes and taxes for'products returned to HP from another country.

HP warrants that its software and firmware designed by HP for use with an Insirument
wihil execule its programming instructions when properly Installed on that instrument,
HP does hot warrant that the operation of the instrument, or software, or tirmware will
be uninterrupted or error free. ’ .

: I

LIMITATION OF WARRANTY

‘The foregoing wariranty shall not apply to defects rasulting from improper or
Inadequate maintenance by Buyer, Buyer-supplied software or intertacing,
unauthorized moditication or misuse, operalion: outside of the environmental
specifications tor the’'product, or improper site preparatlon or maintenance. No other
warranty Is expressed or implied. HP specifically disclaims the implied warranties of
merchantability and titness for a particular purpose.
} 3
EXCLUSIVE REMEDIES |
! J !

The remeoles pr.)vtded herein are buyer’s sole and exclusive remedies HP shall not be
liable for any direct, indirect, special, Incidental, cr consequential damages, whether
based on contract, tort, or any other legal theory,

Assusnuce | ' *

t

Product maintenance agreements and other customer assistance agrpemenls are
avallable for Hewielt-Packard products, For any assislance, contact' your nearest
Hewlett~Packard Sales and Service Office, : ;

)
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'MODEL 4838A
WARNINGS/CAUTIONS .

S_AFETYf
A ,

4 . i
iF this insument'is to be energized via on autotransformer
. for voltage reduction, make sure the common terminal ls
‘ conrected to the earthed po'e of the power source. :

BEFO.RE SWITCHING ON THIS INSTRUMENT, the

protective earth terminals of this Instrument must be

connected 10, the ptotectlve conductor of the (mains}
power cord, The' mains plug shall only be inserted in a
socket outlet provided with a protective earth contact, The
prolec![ve ‘action must not be negated by use of an
exlensicn cord ‘{power cable) without a protective con-
ductor {grounding). |

Make sure that only fuses with the required rated current
and of the specitied type {normal blow, time delay, etc.}
» are used for replacement. The use of repaired fuses and the
short circuiting of fuse holders must be avnided é

Whenever It is Iikely that the protection offered by fuses

o | I WARNING I o | ,

GROUNDING

Any interruption of the protective {grounding) conductor
{inside or outside the instrument) or disconnecting the
protective earth terminal can make this instrument
dangerous. Intentional intcrruption s prohibited,

HIGH VOLTAGE __
Any adjustment, maintenance, ant repair of the opened

instrument under voltage should he avoided as much as |

passible and, when inevitable, should be carried out only by
a skilled person whp is awa’e of the hazerd Involved

Capncitors inside the instrument may still be charged even
if the instrument has been disconnected from Its source of

supply

Adjustments and service described herdin are performed
with power supplied tu the Instrument while protective
covers are removed. Energy available at many points, if
contacted, result In personal injury.

CAUTION

has heen [mpaired, the Instrument must be made
inoperative and be sccured againzt any unintended
oferation, ‘ ‘

LINE VOLTAGE

BEFORE SWITCHING ON THIS INSTRUMENT, make
sure instrumsnt requirements match the voltage of the
power source, '

GROUNDING
BhFORé SWITCHING ON THIS INSTRUMENT, ensure

that all devices connected to this fnstrument are connected
to the protective (earth) ground, ‘

i

1
i

BEFORE SWITCHING ON THIS INSTRUMENT, ensure
that the line power (malins} plug s connected 1o a

three-conductor line power outlet that has ¢ protective .

{earth) ground.' {Grounding one conductor of & two-
conductor outlet is not sufficient.)
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MODEL 4938A
IEC SYMBOLS

IEC SYMBOLS

¢

The tollawing is & It of key 1EC symbots used by Hewletr Puchird. All symbob
are normally applied adiacent ter the device teuining the symbiol. They shall noy
be pisced on remaveble paris likily to be detached or fost,
| Lo )
A TR !
" . ’l ‘; Inmucnurj Manual symbol: IF neceisaty, 10 preterve the
! o spparatus lrom damage 1t is necessary 1or the uier o reter 1o
A the instruction maenual, then shall the oppoarstus be marked
with lhulwmhol HEC J4B;16a),
-T:nmmJ devices led from (he intadior by live vellages that
; may be dengeinus ywhen conpecting to or dieonneching hom
these wwees shall be marked with the 1lash bhown when the
vnhngq'e‘und; 1 KV3 The Hish shall Y red HEC 34B,18¢)

L
Earth Terminals |1 the ute nt this syinbol bor The prolective
o porth berminet 18 not permited by Natranat Standa s, /b may

be mthhld. fer example, by being placed invige o cirche HET
348,1B4). T '

AC chirreny HIEC 1173, symbol Mo, 3.
OC current HEC 117-5, symbul No. 2),
AC 0r DC current IIEC 117 1, symbol No B). ;
| o .
. P
Frame or chotils connechon. The hatthing muy be som-
i pletely or party omitted i there i no umbiguity " Ihe
harching 1 omitied, the line representingy the frame or char s
shall he thicker [IEC 11 7-1, symhbol No. B7).
Ampere EC 1174, symbol Nu. 366).

Volt WEC 117:4, wmital No. .'mlll.

VA Vohumpere DEC 1174, wrnpﬁl No. 368}, Lo
w Waty {LEC 117-4, symbol No, 360}, .
wh | Watthau (IEC 1124, syimbol No. 36)). )

Vah, Voltamperehour JIEC 1574, winbiol Nu, 362},

Hr Hertz IEC 31174, symbuol Mo, 365),

Contoctor, normally closed, In order o avold confurion with
the symbol for o capacitor, the distance bebween the
horizontal {as drewn here) hnes should be av lesst equat to
the length of thots hnes (IEC 117:3, symbol No, 215.2).

th addiion the tolfowing descnbes t r uie ol Warnings, Cautions snd Notes uved
in hP Autamatic Test Systern Monuals.

Warnings, cautions and notes. [Al) Warnings ond cauticns shal) preceds the 1ext
to which pach upphes but notes may precete or follow applicabite text depending
on the material to be highiighted. Wornings, coutions, and notes shalt not conlain
procedural Meps por thall they be punbered When a warning, eaution, or nots
comists bl b or more paragrephs, the heading WARNING, CAUTION, NOTE,
shull not be repearedd above gach parogeoph. i ip ever necessary 1o preceds »
pararaph by both @ warmng and a nole, or 3 caution and 3 note, eic, they shal!
appesr in the seguence o notest, namely, wainings, cautions, notes, Such Inserts
in the text ghatl be shork und congise and be used to emphasite impartant snd

ctineal impruetions.

An operating procedure, praehce, e1e, which, il hot :
cortacily followed, could resull in personal injury ot
toss of hite, o

CAUTION

An opersting procestine, pracrice, eic, which, il not
stretly  observed, could result i darage to, or
ifestrucion ol , enuipment. !

NOGTL: Ap operating procedure, combstion, ete. which ,
it is essential 1o highhight.

1

Health Mukrords precapnon data. FANE Wrim hazardous chemicsls or adveese heslih
fuctars, 0 the erwngment o use ol the egulpment caifnol be ehiminared,
APPIOPIIaEE Erecauhonday rgunements shall be includang
|

- §ii/(iv blank)
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* 1~4. SPECIFICATIONS ' | -

i MODEL 4938A
SECTION |
e " GENERAL INFORMATION

1-1, ’INTRODUCTION
1-2. This Operating and Service Manual contains information required to install, operate, test, ad-
just, and .service the Hewlelt-Packard Model 4938A Nelwork Circuit Access Test Set (NCATS).
Figire 1-1 shows the Instrument and accessories supplied. Throughou! tha rema'nder of this
manual the Model 4938A will be referred to as HP 4838A or the instrument.
1-3, The Manual part number Is listed on the title page. ‘Aiso listed on the title page of this manual

is a Microfiche part number. This number ¢an be used to order ‘4 X & Inch microfilm transparencies
of the manual. Each microfiche contains up to 96 photo—dupltcates of the manual pages. The mic~

 rofiche package also tnctudes the latest Manual Changes supplement aSIwe!! as pertinent Service
Notes| ‘

b

1-5, tnstrument specifications are listed in tablé 1-1. These speclttcattons are the pertot»
mance standards or limits against which the instrument s tested ; '

! \ : "‘. ' : .:'i:
1-6. SAFETY CONSIDERATIONS | E o

=7, This product is a. Satety Class 1 lnstrument (provided wlth a protecttve earth terminal).
The Iinstrument and manual should be' reviewed for safety markings and Instructions before
operation. o : Lo

L
i o

1-8; INSTRUMENTS co VERED BY THIS MANUAL

St
4

- 1-9. Attached:to the Instrument is a serial number plate, The serial number is’ in the torrn
- 0000A00000. It is in two parts; the first four digits andthe letter are ihe serlal prefix and the last

five digits are the suffix. The prefix is' the same ler all .identical. Instruments; it changes only
when a change is made to the Instrument. The sultix however, Js assigned sequenttalty and. is dit-
ferent for each Instrument. The contents of this manual apply to the Instruments with the serial

number pretix(s) listed under SERIAL NUMBERS on the title page. ; *I

1-10. An Inetrument manufactured alter the printing of thts manuat may.. have a 'seria) number
preltx that Is not listed on the tille page. This unlisted serial number prefix indicates the instru-
ment s different from those described in this manual. . The manual for this newer number s ac-
companied: oy a yellow Changes Sheet supplement, This supplement contalns vchange information”
that explatns how to adapt the manual to the newer In trumentt T ‘ '

1-11. For fnformation concernipg’ a serial number pretix that Is not listed on the title page or in the
Manuat Changes supplement, contact your nearest Hewlett Packard sales ottice
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and wlll lndlcate the closure by llluminating the OFF HOOK Jed.

MODEL 4938A - o

'GENERAL INFORMATION "~ J .

1-12.’DESCRIPTION L v I —t_

~13, The HP 4838A Is a test set .that, when used in conjunction with the HP 4837 Transmission

* lmpalrment Measuring Set, provides, the capakility to perform all the required signaling and. lransmls-

sion tesls or measurements on telephone voice and volcrband data circuits,

1-14, The HP 4936A is an’ ac poWered portable test set that Is instaligd in a front panel dust cover
lhat fits the HP Models 4935A and 4937A Transmlsslon Impairmert Measuring Sels,

1~15. The HP 3938A le.atures cun be dwlded into tour main eategorles | - b

1. Ring tesllng ‘ ’ L
2, Laop signal margin testlng B S
3. Battery Simutation '
4. 4 wire network access . * P

11-16. Ring Tesling“—-lhls lealure, provides two functions: ' AR ;

1, Ringing voltage generator R RS
2 Ringer termination o ' ER SR

1-17, The Ringing \Joltage Generator is 'a‘ !telephone company, specified source of ringing used for

verllylng the operation of a ringer or ringing detector In an’ ot Premises Extension (OPX). The gen-
erator provides 86 Vrms al elther 20 or 30 HZ superlmposed on -48 Vdc With a 2-second on and a
4-second of! dulv oyble When the OPX goes off-hook or a loop closure Is sensed, the ringing wi!
-stop (ring trlp) The' OFF-HOOK lndlcalor ts illumlnated to. ehow this condlllon

1-18, The Rlnger Termination ls a termlnatlng lmpedance that simulates the load ot 3ringers, whichis
a Ring Equivalent’ Number 3 (REN-83). A test jack is provlded to measure the ringing voltage from a
remote generator A rlng trlp closure Is also provided o simulate-an off hook .condition to the remote
generalor ;

Cot
V1

. 1-19, Loop Slgnal Margin Tesllng-—-—Loop Signaling margin tests are performed using a dc Joop~

closure network, which'is internal to the HP 4938A NCATS. Using an externally connected multimcter,
the network circull-loop current can be verifled, The HP 4938A can initiate either a Loop Start or

Ground Start line setzure ona 2~wlre circuit,:

l
i

1 ?0 The loop network can be connected to the SIMPLEX TBANSFORMER jacks, This 4-wire ac-
cess transtormer provides 4-wire l:oop or Ground Start signaling. This allows the HP 49374, and the
-HP 4935A Transmlsslon lmpairment Measuring Sets to perform 4-wire transmissjon tests,

1
,1=21, Battery Slmulallon The HP 4936A provides a source of 48 volts for simulation of the Central
Olllce Battery, The battery slmulator will detect the presence of a loop closure greater than 17 mA
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| o T GENERAL INFORMATION

. 22 Four wire network acdess--A ‘4-wire transformer with Simplex leads Is provided for signal-

Ing and for transmission tasts In 4 wire envlronments on the network slde of the network nterface
(NI). Loop Start and Ground Start Signaling. or bUsy conditions may be enforced using the internal
loap signaling network or the Internal battery simulator respectively.

. | 1-28. This feature also allow$ simullaneous 4 wire network access and 4 wire transmission testing

~ when used in conjuhcllon with the HP 4937A, and the HP 4935A Transmlssion impairment MeaJiuring
'Sels

! l. l ‘,

124, WARRANT.’ s . \‘

- '§-25 Instrument warranty Is as Ilsted In'-‘ide the front cover of this ma‘mal
i

\

:1 -26, 'ACCESSORIES AVAILABLE

1. Test Cord w/310 male to alligator ¢lips, 60 lnches HP P/N 18182A
2 Test Cord w/ 316 male at both ends, 36 Inches, HP P/N 15513A
3. Power Cord, HP P/N 8120~-1378

1-27, RECOMMENDED TEST EQUIPMENT

1-28, Equipment required to maintain the Model 4938A s listed in tahle 1 2. Other equipment may be
substituted if it meets or exceeds the critical speciticattons llsted in lhe, table.

4
: |

_1 -29, OPERATING TEMPERATURE

‘ 1

1-30. Normal operating lemperalure of the HP 4938A should be between O degrees C and +55
degrees C (+32 degrees F and +131 degrees F),

1-3
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© GENERAL INFORMATION A L

Table 1~1, Specifications

Ringer Termination

Ringing Voltage Generator

Qutput
. Level ' 86 volts rms (typical)
.+ . Frequencies 20 Hz +/~3 Hz _ '
' 304z +/~3 Hz
Waveform 'Shaped squarewave
Duty cycle .'2 seconds on and 4 seconds off

DC ottset -48 volls dc Tip to Ring (typlca;)

Impedance 220 ohims in series with Tip and with Ring
Tlp is grounded
Ring Trip . ;
Threshold 17 mA (typical)
Timeto trip < 200ms

]
REN-3 Iqad'impedance 2330 ohms +/ 1% in serles with 0A5 UF +/ 10%

Ring trip closure

330 ofims +/-1%, 5 walt'sj;
1
\

Loop Signaling Network

Loop start 430 ohms +/-1%, & Wa;ts,_

550 ohms +/?1%. 5 watt,sf momentary contact
|

Ground start
: i

Four Wire Network Access

L _
Sim'ptex transformer Dual center tapped
; Insertion loss; <1dB at 1004 Hz
Flatnuss (relative to 1004Hz);
+/~0.5 dB, 200 Hz to 4 kHz

Battlery Simulator

Qutput

Levej " 48 volts dc typical

Maximum current 100mA

Impedance. ' 220 ohms In serfes with Tip and with Ring

Tlp is grounded
I
’ 1
1-4
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~ Table 1-~1, Specifications (cont'd)

MODEL 4938A
GENERAL INFORMATION

-] | B .:'_.“_1‘_ -

w1

!(_ienera'I S

1

Power Requirements
108 to 126 Vac
60Hz
. . |‘
Temperature Range = '
0Cto +65C (+32F to +131F)

* Dimensions

(S
P
o
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0 Width ' 127 mm. . (5.0inches) -
Length ‘260 mm (10.3inches)
Depth 81 mm (3.6inches)
’ i;Weidhl,:\' 1.6kg (3.2 pounds)
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. MODEL 48388
GENERAL INFORMATION

Table 1~2. Recommended T'est Equipment

‘Electronics 2112

‘ Critical Recommended
Instrument Gpecliflcations Nodel Use
Multimeter de current HP 34784 P,T
Oscilloscope Dual Chan: &mv/div HP 17404 4
Power Supply 60 volt HF 6200B P
Signal Generator‘ HP 3336B P
Voltmeter HP 3455A p

i
310 to Dual Bannana ConneEtor Pamona

- Note:
" PePerformance Test
I=Troubleshooting
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. 2-6. Power Requtrem-ents! ;

' 2-8, Power Cable ' - =

.MODEL 4938A
INSTALLATION
SECTION Il .

" INSTALLATION
2-i, INTRODUCTION

2~2. This section provides Installation inslructions for the Mode| 4938A NCATS,
This section also includes Information about Initial inspection and damage claims, preparation for use,
power requirements, 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 ot the shipment have been checked for completeness
and the Instrument has been checked mechanically and eiectrically. The contents of lhe shipment
should be as shown in figure 1~1, The procedures for checking electrical performance are given in
Section |V, If the contents: are Incomplete, if there is mechanical damage or defect, or if the instru-
ment does not pass the performance tests, notity the nearest Hewlelt -Packard sales and support of -
tice, If the shipping container is damaged, or the cushioning material shows signs of stress, notify the
carrier as well as the Hewlett-Packard sales and support office,

2-5, PREPARATION FOR USE

2:—7'. This !nstrument requires a power source of 108 to 128 Vac, single phase 48 to 66 Hz.
. - - ! }

Any lnterruptio’n of the protective (grounding) conductor (inside or outside the in-
strument) or disconnecting the protective earth terminal can make this instrument
cangerous to électrical shock.

2-8. This Instrument is supplied with a lhree-w'lre' power cable. When connected to an appropriate
three~wire ac power receptacle, the cable grounds the Instrument. See table 2-1 for avalilable
power cables. =

2~10. OPERATING ENVIRONMENT

2-11, Tempei rture

2~12, This inslrument.may be operatec in temperaturas from O degrees C to +55 degress C (+32
degrees Fto +1833 degrees F). ‘

2-1
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MODEL 4938A | ‘ ’ '
INSTALLJ}TION ' : ‘

Table 2-1. Power Cables Available ‘
Ceble " Cable
Plug Type: HPPart | © Plug Length Coble For Un:!
) : Number D D"C"P“ﬂ'l {inches) Color _In Country
126V B120-1348 | b ermghl *NEMAG-16P BO Black Unijed Stotes,
B120-1398 | 6 Bo- BO Black Canadp,
8120-3764 17 Straight *NEMAB.16P 36 Black Japan 100V or
K o 8120-1378 |1 Straight *NEMAE. 15P B0 Jade Gray 200V,
23 B120-1621 | 6 ao° 80 Jade Groy | Mexico,
, R 8120.1676 | 2 Strmght "NEMAS- 1 BP 36 Jade Gray Philippines,
. : Taiwan
! ! ! - i ' ! ]
Y 'Pnrt number shown for ptug Is industry ldenlihcr for plug only. Number shown for cable is HP Part Number for complete cahle
' including piug. ‘ .
‘ E = Earth Ground, L = Line,’ N= Neutml ‘ i

2-13. Humidity

2-14, This insirument may be operated In environments with humidity from 5 per;:ent to 95 percent
relative humidity at +40 degrees C (+104 degrees F). However, the inst'ument should be protected
from temperature extremes that can cause condensation within the instrument. |

-
2-15, STORAGE AND SHIPMENT ; J

’2-16 En\lllronment ;o _ | »
2-17. The instrument may be stored and shippcd within the following environmental linits: .
[ Temperature ........... w =20 to +65 degrees C (-4 to +149 degrees F) . \ .
o Humidity.......ornnns Up 'to 90% Relative at -r65 degrees c (+149 degrees F) |

2—18 Packaging ,

I
3

2-19, Taggling tor Service,~-If the InstrUment is being returned to Hewlett~ Packard for ‘service,
. please complete one of the blue repair tags located at the back of this manual and attach it lo the
instrument. ;

2~20. Original Packaying.~-~Containers and materials identical to those used in factory packaging are
availabie through Hewlett-Packard sales and support offices. If the instrument is being returned for
servicing, &ttach a tag indicaling the type of service required, return address, model number, and full
serial number. Also mark the container FRAGILE to ensure careful handling. In any correspendence,
refer to the instrument by model number and Jull serial number,

2-21, Other Packaglng ~=The following general Instructions should be used for repacking with com~
merically available materials:

a. Wrap the instrument In heavit paper or plastic. {If shipping to Hewlett- Packard office or service
r.entey, attach a tag indicating type of service required, return address, model number, and full serial
~ number.)

2-2
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) ; | | MODEL 49838A
! | INSTALLATION

. b. Use strong shipping contalner, A double-walled carton made of 350-pound test material Is
. adequate,

_ c. Use a layer of shock-absorbing material 70 to 100 mm (3 to 4 inches) thick around all sides of the
- instrument to provide firm cushioning and to prevent movement inside the container. Protect the

control panel with cardboard.
d. Seal the shipping container securely,
e, Mark shipping container FRAGILE to ensure careful handling.

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

TR ‘ 2-a/(2-4blank) !,
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! | | MODEL 4838A
'SECTION Il
OPERATION

3-1. INTRODUCTION

| a-2, This section contains an explaination of the HP 4938A operating modes and describes the

tunction of the front panel controls,

3 3. OPERATING CHARACTERISTICS

3 -4, The HP 4838A provides four major functions;

3-

¢ Ring Testing

e Loop Signal Margin Testing

e Battery Simulation

® Four Wire Network Access Simplex Signaling

5. The HP 4835A, HP 4837A, and the HP 48945A Transmission Impairment Measuring Sets can

perform four wire circult testing with the use of the HP 4938A. This method of testing four wire
circuits |s described later in this section. .

f

3-6, PANEL FEATURES

3~

-7. Flgure 3-1 Identifies the front panel features and Includes a briet description as to the function

of aach feature. The numbere used to reference these functions are also used In the procedural
steps next to the control name,

1, LINE-switch: Applies power to the instrument when in the ON position,

2.

3

RING: Selects frequency of ringer voltage, Up Is 20 Hz and Down is 30 Hz,

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

. SIMULATE: Selects function; Up Is -48 volt battery simulator (-48 volts Tip to Rlng) Down Is. 20

or 30Hz ring voitage superimposed oh =48 volts,

. T/R REV: Tip/Ring Reverse; Up position the Tip and Ring are connected to the TERMINATE

CIRCUIT Jack In normal polarity. Down position the Tip and Ring are connected to the TERMINATE
CIRCUIT Jack in reverse polarity,

. OPEN: Opens circuit; Up position the TERMINATE CIRCUIT Jack Is connected. Down posltion the

TERMINATE CIRCUIT Jack Is disconnected.

. TERMINATE CIRCUIT ,uck: Provides connection between the TERMINATE CIRCUIT functions and

the circuit under test,
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MODEL 40838A
CONTROLS
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' Figure 3-1, Front Panel Controls, Connectors, and Indicators.

8. Sfrﬁplex 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 connects the TERMINATE functions to the SIMPLEX TRANSFORMER,
i | | :
e Middle position dicconnects the SIMPLEX TRANSFORMER from both the TERMINATE and the
ORIGINATE functions. : -

o Down position connects the ORIGINATE function to the SIMPLEX TRANSFORMER.
9, SX/8X1 Jack: Simplex lead SX Is the Tip and lead SX11s the Ring.

10, SIMPLEX TRANSFORMER: Provides 4 wire network access with Simplex leads, SX/SX1. The
front panel graphics show the internal connections,

11, TELCO. Jack: Qutput from transformer {o telephone company circults,
. ]
12 TEST TRMT Jack: Input to transformer from test equipment.

13. TEST RCV Jadk: Outp'ut from transformer to test equipment.
! }

o .

14, TELCO Jack: Input’t/b transformer from telephone company circuits,

L ._,lil ) ¢ ; s

15, CIRCUIT FAULT LED: Indicates that a circuit fauit (a short or a high foreign voltage) exists on the
circuit being tested. The internal protection circuit will automatically disconnect the instrument
from the faulty circuit. The tauit must be cleared before continuing with the testing.

3-2
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MODEL 4938A
CONTROLS

16, ORlblNATE CIRCUIT Jack F'rov[des connection between the ORIGINATE CIRCUIT functions and .
the clrcult under test, '

17, liOOP I Momentary switch that, when pressed Interrupts the Tlp/Ring Jloop closure anz.* places
+he MONITOR COM and AMPS binding posts In series with the loop for measuring loop current.

168. GND START: Momentary switch that, when presSed grounds the ring through a load of 550 ohms,
19, Monltor binding posts,

e VOLTS: Access tu monijtor ring voltage from far end gener.ator or to mo‘nitolr dial tone aft;.r af-

fecting loop closu;e,

¢ COM: Common connection for voltaae or current mopitor.

e AMPS. Access to monitor loop current.

° GND: Chassis ground.
20, LOOP: Push/push switch that, when pressed in, c:onnec:trsl 430 ohms across the loop clrcuit.

21. TRIP; Push/push switch that, when pressed In, connects "330 ohms across the ioop circuit.

22, RENS Push/push switch that, when pressed in, applies a ioad to the circuit that is equivalent to
the load of three ringers. The voltage can be measured across the VOLTS and COM binding post.

23, Connection for power cord.




MODEL 4938A
OPERATION

3-8, OPERATING INSTRUCTIONS
3-9, POWER ON AND SET UP

8-10, Make sure all front panel pushbuttons are in the up pos[tlon before connecting LINE power {0
the instrument, _

3-11. I(‘:ol'met:t power cord to the front panel connector,

'

Always connect power cord to a properly grounded 3-wire power outlet. Any in-
terruption of the protective earth grounding wlill cause a potential shock hazard
that could result In personal njury,

3-12,, Connect the line under test to the instrument as described in the measurement procedures in
this section.
3-13. Set LINE switch to ON.
3-14. The HP 4938A has the following signaling and measuring capabilities:
a. Ring Simulator |
e Send ring voltage
e Terminate and measure ring voitage
. 'i'est for rihg trip
b. Loop 'Sfmulato!;
e lLoop start ;
o Measuring loop current
e Ground start
¢, Battery Simulator
d. Four Wire Circuit Téstlng
e 4-wire access
¢ Ring simulation on 4-wire circuiis
[ Battery simulation on 4-wire circults

& 4-wire transmlssion testing ',
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MODEL 4938A
OPERATION

3-15, OPERATING PROCEDURES
8-16, Ring Simulator (see tigure 3-1)

8-17. The ringing voltage 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 OPX goes off
hook or a loop closure is sensed, the ringing will stop (ting trip) and the OFF HOOK indicator will be

Iighted

The TERMINATE CIRCUIT Jack has live ring voltage on it when the circuit Is being
tested,

8~-18, Sending Ring Voltage

- & Connect the clrcult under test io the TERMINATE CIRCUIT Jack (7).
"‘6--»3e1we RING VOLATGE (2) frequency of either 20 or 80 Hz.

c. Press the\osmes SIMULATE (4) pushbutton to begin ringing.

1. Ring \mltage will b\lmpressed on the circuit under test it that circult Is open for dc current.
2. The OFF HOOK LED (3) should be oﬂ until a de loop is closed on the far end,

3 When a dc loop Is -‘Iosed on the circuit ind the loop current is greater than 17 mA, the OFF
HOOK LED (8) will light and ring voltage will stop within 200 ms. Battery will remain on the
circult, —~.

~ . /

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,

6. Ringing will not restart if the dc loop Is still closed,

3-19. Terminating and Measuring Ring Voltage )

'3=20. The ringer termination Is a terminating impedance that simulates the load of three ringers or
'Ring Equivalent Number 3. The load is used when measuring the ringing voltzge from 2 remote gen-
erator This voltage can be measured across the VOLTS and COM bfndlng posts,

a, Connect the circuit under test to the ORIGINATE CIRCUIT Jack(16),

3-5




MODEL 4838A !
OPERATION :

3-20. (cont'd) .
b. Press the RENG (22) pushbutton.
1. This wlill terminate the circuit with ring eqﬁivalent number 3load,

WARNING |

The Voltage Monitor may have live ring voltage,

'

- 2. The MONITOR VOLTS (10) binding posts are also placed across the RENG3 load.

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

3-21, Testing for Ring Trip '

a, With the circult upder test terminated with RENS and ring voltage present from the far end, press
the TRIP (21) pushbutton to cause a ring trip closure

b. It ring trip capability of the far end generator Is operational, the ring voitage being measured jn step
3-20, ¢ will stop.

8-22, Loop Simulator

3-28. Lo‘op signaling margin tests are performed using a dc loop closure network internal to the HP

4938A. The circuit joop current can be measured across the AMPS and COM binding post using a

multimeter, The HP 4938A can originate either loop start or ‘ground start on both two-wire and

tour-wire circuits. The four-wire cireuit must be connected o the Simplex Transformer.

3-24. Loop Start Originate " ,

a. Cor;nect the circuit under test to the ORIGINATE CIRCUIT {18) Jack, : ?

b, Press the LOOP (20) pushbutton to cause a joop ¢losure on the circuit, \

¢. The clrcuit can be monitored for a dial tone by connecting a lineman's handset (butt-in) across the
line, ’

b _ o Note

Thé loop circuit can momentarily be broken by pressing the LOOP | pushbutton,
The multimeter must not be connected to the Gurrent Monitor binding posts.

The TRIP pushbutton may be used to affect the loop closure, The loop resistance
Ip this case is 330 ohms,

The TRIP and the LOOP pushbuttens may be used together for loop closure. The
resistance in this case is 187 ohms. L

3-8




MODEL 4938A
OPERATION

. 3-25, Meaéurlng Loop Current |
a. Connect a multimeter across the MONITOR COM (19) and AMPS (18) binding posts.
b. Set the multimeter 1o do current, 100 mA }ange.

* G, Press the LOOP (20) bushbution to cause a loop closure on the clrcult.

d. Press the LOOP | (i?) pushbutton, The MONITOR COM (19) and AMPS (19) bindiny posts are
~ placed In series with the circuit while the LOOP | 17 pushbulton is held down, ‘

3~26. Ground Start Originate
a. Gonnect the circuit under test lo the ORIGINATE CIRCUIT (16) Jack.
b .Press the LOOP (20) pushbutton,
¢. Momentzrily press the GND START (18) pushbutton.
Note

A ground will be placed on the ring conductor of the ORIGINATE CIRC''IT Jack
through the margin test resistance, ‘

d. The circuit can be monitorud tor 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 olf until a dc¢ loop lsjclosed on the tar and,

¢ When a dc loop is closed on the clrcuit and the loop current Is greater than 17 mA, the OFF
HOOK LED (3) will go on. ho

A ‘
c. The battery simulator can be reversed by pressing the T/R REV (5) pushbutton switch,

d. The, battery simulator may be removed from the.circult by pressing the OPEN'(6) pushbutton
switch,

o
‘
o
a
-
.i
|
|
L3

MODEL 4938A
PERFORMANCE TEST

' PERFORMANCE TESTS S ,

4-13, Continuous 20 Hz Ringing (cont'd)



MODEL 4938A
OPERATION

8-28. Four Wire Circuit Testing
3-29. The Simplex Transformer leads prbvlde conneations for signaling and'transimission testing In
four wire clroulls on the nelwork side of the network Intertace, Loop start signaling and ground
start signaling can be enabled using the Internal loop signaling network, Busy conditions ca.t be en~
abled by uslng the Internal battery simulator,

3-30, 4 Wire Loop Start - Originate

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

b, Cannect the 4 wire clrcuit under test to T/R (11) and T1/R1 (14) jucks on the TELCO side of the
SIMPLEX TRANSFORMER (10), .

6. Press the LOOP (20) pushbutton to cause a joop ciosure on 8X/5X 1 (8) jack.
Note

The loop ‘clrcuit may be momentarily broken by pressing the LOOP | push~
button. The multimeter must not be connected to the COM and AMPS binding
posts,

The TRIP pushbutton may be used to atfect the loop closure, The loop resis-
tance In this case s 330 ohms

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

3-31, Measuring Loop Current Across SX/SX1
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 a Multimeter across the MONITbR COM (19) and AMPS (10) binding posts,

d. Set the Multimeter for d¢ current, 100 mA range,

1

e. With the LOOP (20) pushbutton pressed In, press the LOOP 1 (17) pushbutton. The COM and AMPS
(19) binding posts wlll be placed In series with the circuit,

Note
Note that if a linemen's handset (bult-in) is used to monitor dial tone through the

AMPS and COM binding posts, the dial tone wlll be interrupted while the LOOP |
switch is held down,

3-8 . o
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| . 3-82, 4 'Wirié Ground Start ~ Orlyinate
‘; a, Move the Shaplex L.ead Patch Switch (8) to the down position,
1 )

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

~ ¢, Press the LOOP (20) pushbutton,

d, Prese. the GND BTART (18) pushbutton momentarily. A ground will be placed on the ring conductor
. OF 5X1 lead of.the 8X/SX 1 (8) jack through the margin tes! resistance,

! 3-33, Other 4 Wire Access

8, 4-wire access using signaling not avallable In the HP 4938A can be accomplished by connecting
the source of external signaling to ihe SX/8X 1 (8) jack.

b Move the S'Implex Lead Patch Switah (8) to the OPEN (middle) position to disconnect the terminate
or originate functions from the Simplex Leads,
3-34, Ring Simulation on 4 Wire Circultls
)
a, Move the Simplex 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. Muve the Simplex Lead Patch Switch (8) to the up position.

b. With the SIMULATE (4) pushbutton in the up position, ~48 Vdc wili be applied to the SX/SX1 (8)
jack. , .

Note

The OFF HOOK LED will be off until a dc loop Is closed on the far end. When a dc
loop Is closed on the circuit and the loop current Js greater than 17 mA, the OFF
HOOK LED will go on.

" ¢. The battery simulator may be reversed by pressing the T/R REV (5) pushbutton.

d. The battery simulator may be removed from the cirguit by pressing the OPEN (6) pushbutton.
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38-3B, 4 Wire Trnnsrﬁlss!on Testing ‘
b : ; '

;o l ‘
8, Connect the 4 wire aircult under test to T/R (11) and Ti/R1 (14) Jack on the TELCO s|de of the
SIMPLEX TRANSFORMER (10),

b, Connac't the Transmission Impalrment Measuring Set to TRMT and RCV Jacks on Ihe lest side of
the Simplex Transformer, .

¢. To use loop start signaling perform step 3-24,
d, To use ground start signaling perform step 3-~26,

e, Wheq signaling Is complete, perform the necessary transmission tests,

8-37, SYSTEM CONFIGURATIONS
‘ Note

The HP 4935A, HP 4837A, and the HP 4845A Transmisston Impairment Measuring Sets (TIMS)

can be used in a 4 wire environment with the aid of the HP 4838A:. Because signaling with the

TIMS requires the use of one of the two circuit Jacks, comblning the TIMS with the signaling

and 4 wire' access capabliities of the HP 4938A, trees both of the TIMS's circult jacks for

transmissjon testing. ‘
3-38, Using the HP 4938A with the HP 4937A TIMS _ . _
3-30. 4 Wire Transmission Testing Using the HP 4838A with the HP 4037A TIMS.

. ) I
a, Connect the 4w, 2 circult under test to T/R (11} and T1/R1 (14) Jack on the TELCO side of lhe
SIMPLEX TRANSFORMER (10).

b. Connect the HP 4837A TIMS to TRMT (12) and RCV (13) jacks on'the test side of the SIMPLEX
TRANSFORMER (10). ‘ '

. To use loop start signaling perform step 3-24,
d. To use ground start signaling perform step 3-26.

e. When signaling Is complete, pertorm the necessary transnission tests.

8-4C, Using the HP 4938A with the HP 4935A TIMS or the HP 4945A TIMS
3-41. 4 Wire Transmission Tesling Using the HP 4938A with the HP 4985A or HP 4945A,

a. cdnhect the 4 wire circult under test to T/R (1 1) and T1/R1 (14) jack on the TELCO side of the
SIMPLEX TRANSFORMER (10),

f

3-10
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. ‘ OPERATION

. . 3-41. (cont'd) .

n ) t(;onnecf the HP 4835A of HP 4945A TIMS to TRMT (12) and RCV (13) Jacks on the test side of
e SIMPLEX TRANSFORMER (10),

| ¢, To use loop start signaling bérform step 3-24.

" ‘ d, To use ground start‘fslglnaling perform step 3-26,

r. e. When signaling Is complete, perform the necessary transtassjon tests,

"
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MODEL 40838A
PERFORMANCE TEST
SECTION IV
PERFORMANCE TESTS
' AND
" TROUBLESHOOTING

4~1. INTRODUCTION /

- 4-2, The procedufes In this section test the Instrument’s electrical performance using the specifica-

llons in takle 1-1 as the performance standards. All tests can be performed without nccess o the
interior of the inslrument. These;tests can be used for incoming Inspection verification. )f the instru-
ment should fail any test, the suspected fault or troubleshooling ald are also Included along with the
test procedure. There are no internal adjustments In the HP 4938A. ' '

4-3. EQUIPMENT REQUIRED

4-4, Equipment required for the performance tests is listed In the Recommended. Test Equipment

» table in Section L. Any equipment that satisties the critical specifications given In the tabie may be

subsituted for the recommended model(s).

4~-5, TEST RECORD

4-6, Results of the performance test may be tabulated on the Test Record at the end of the
procedures. The Test Record lists al? of the tested specifications and their acceptable limits. The
resulls recorded at Incoming inspection can 'be used for comparison in periodic maintenance and

troubleshooling and after repair or adlustment, :
) L ,

4-7. CALIBRATION CYCLE ~ .

4-8. This instrument requires perodic verticjz’ai[on of pertorménce. Depending on the use and envlron;
mental conditions, the instrument should be checked. using the performance test every six months,
Performance tests should also be made foliowing repair. ' : ‘
0 ' :
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MODEL 4938A
PERFORMANCE TEST -
. PERFORMANCE TESTS

4-9, PERFORMANCE TESTS
4~10, Reset
EQUIPMENT:

hone

. 1
1, On the HP 4938A set:
set— LINEODbbvibbiitibtlbbbtbbbb GN

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

Troubleshooting aid
1, )f the CIRCUIT FAULT indicator remains on check the jollowing:

a. Cable A4W1 to A2J3 (see ligure 6~1) connection is not making proper contact and the power
. supplies are not properly loaded.

" b. An external voltage Is connected to the TEST RCV jack that is greater than 30 voits.

} 4-2 , ) ' '
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o | MODEL 4838A
: PERFORMANGE TEST
| PERFORMANCE TESTS

4-11, Power Supply Voltage Checks
'EQUIPMENT:

Digital Multimeter HP 3478A

1. On the HP 49838A sel:
VOLTAGE SIMULATE, ..vvsvvrrsves, BATT
2. On the Digital Mu!tlmeter set:

PouER-pu-r»»ppuon-‘y;--rhn-»t-b oN
FUNCTION-;»p;ru»rr»»»o.-»u»r»»- DC VOLTS

3 Connect the digital multimeter across the HP 4938A test points and verify
the voltages as listed in table 4-1.

Table 4~1. Power Supply Voltage Measurements

TEST POINT DC VOLTAGE TYPICAL
(] CONNECTION SHOULD BE RIPPLE

2and 8 48 +/-2 volts < 0,5 Vrms
2and 7 48 +/-2 volts <05Vrms

| 6and 7 40 +/-2 volts < 0.5Vrms
5and 8 54/-05volls < 0.5Vrms
5and 9 -5 +/~0.5 volts < 0.5Vrms |
4and 5 5 +/-0.5 yolits < 0.5Vrms

Troubleshooting aid

1, The typical ripple (with loading or with 10K load across volimeter) on these power supplies Is less
than 0.5 Vrms and is usually 0.1 to 0.2 Vrms.

4~3




MODEL 49838A
PERFORMANCE TEST

PERFORMANCE TESTS

4-12, Simplex Transformer

HP 23288
Eignal Grnniator

HP Jdgen

Digital Vattmeter

00 Dhevs

EQUIPMENT:

Peturence
Raeaning

Brruding Pral e
T 2M) Jub =TT,

Teico

. HPERIDA

Figure 4-1. Simplex Transformer Test Setup

Signal Generator HP 3336B
Digital Voltmeter HP 3456A
600-ohim termination

1. Connect equipment as shown In tigure 4-1.

2! Set HP 4938A LINE power to ON.

3.'0n the Signal Generator set;

POVER. .o vurvrnrsenrsnsrsnnrrsss ON
FREQUENCY,...0vuvvrennrersnan. 1004 H2
AHPLITUDE‘P"’DPU".Ibb.libi!b’ 0 dBm

4. On the Digital Voltmeter set:
POWER, vsvvnsrenrsnasersssnrerss ON
FUNCTION..... crrresenraarersens AC VOLLS
AUTOZERD, 4. vvvvs cavenrianorssss N
RANGE. 0 vsivenrnnnensreonresss AUTO
TRIGGER. . vvuruennanes vrersresss INTERNAL

5. Connect the digital voltmeter across the signa’ generator output, Press the STORE Y (8) pushbut-

ton and the math (9) 20 LOG X/Y pushbutton,

4~4
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MODEL 4888A
PERFORMANCE TEST
PERFORMANCE TESTS

4-12, Simplex Transformer (cont'd)

B, Disconnect the digital voltmeter from the signal generator (at the HP 4538A connection) and
reconnect to the HP 4858A 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 signal generator outpul. Press the STORE Y (8) pushbut-
ton and the math (8) 20 LOG X/V pushbutton,

8. Disconnect the digital voltmeter from the signal generator and reconnect to the HP 4938A TELCO
RCV tip and ring jack. The insertion loss at 1004 Hz should be l_ess than 1.0 dB.

10.Sweep thé signal generator from 200 Hz to 4000 Hz. The difference In level should be less than
:0.5d8B, ., .

i




MODEL 4828A
PERFORMANGE TEST
PERFORMANCE TESTS

4-13, Continuous 20 Hz Ringing

EQUIPMENT;

Oscllloscope HP 1740A
Digltal Voltmeter HP 3456A
Digital Multimeter HP 3478A

1. On the HP 4938A connect the TERMINATE CIRCUIT Jack to the ORIGINATE CIRCUIT Jack.

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

3 Connec_:t the oscllioscope to the HP 4938A TERMINATE CIRCUIT jack ring (tip is a reference).
4. Connect the digital multimeter across the HP 4938A TERMINATE CIRCUIT tip to ring.

5. On the Osciliocope set;

INPUTD‘&"FDri.’bbl!'tii"ilobb lo Tolprohe
VERTICAL. .o vvvininrnnsss veens B V/DIV
HORIZONTAL. . .ovuvnuuvrsnnrnnn,, 10 ms/DIV

6, On the Digital Multimeter sel:

PO"ERO?)DPb"?!!DDDb..'rhbllhl' DN
FUNCTEION. .o ivisanrinnnnrsesss DC VOLLS

7. On the Digital Voltmeter set:

FUNCTION. ..o uivrrsurnsrrnnsnnsss AC volts
AUTOZERG, sy vueennrnenvnsrrssr, ON
BANGE, .0 vvsusrvnuvsnsnsnrsssres AUTO
TRIGGER. s vsvvtvrarnrnrerss v INTERNAL

8, On the HP 4938A setl:

L] o |||

VOLTAGE, . . vovvuvvvronnrsnesss BING i
RING. .ot iineihnevnnyes, 20 Hz
C[RCUIT..................,..... NO3t

RENGER LOAD.,.vvvuvvsnnunnrrsss REND

4~6 ' |




MODEL 4938A
| PERFORMANGE TEST
PERFORMANCE TESTS

4-13, Continuous 20 Hz Ringing (cont'd)
9, Set the HP 4938A Ring jumper (JU1) Into the continuous ring position (T),
10. The amplitude of the signal displayed on the digital voltmeter should be from 82.7 to 80.3 Vrms.

11. Change the mode on the digital voltmeter from AC volts to DC volts, The amplitude of the signal
displayed on the digital voltineter should be < 50 mV.

12, The amplitude ot the signal as shown on the digita' multimeter should be 48.0 +/~ 2,0 volts,

13, The ON/OFF signal time as seen on the oscllloscope should be 250 +/-2.5 ms.

4-7




MODEL 4938A
PERFORMANCE TEST
PERFORMANCE TESTS

4-14, Contn)uous 30 Hz Ringing

EQUIPMENT:
Oscllloscope HP 1740A
Digital Voltmeter HP 3456A
Digital Multimeter HP 3478A
1. On the HP 4938A connect the TERMINATE CIRCUIT Jack to the ORIGINATE CIRCUIT jack,

2. Connect the dlgital_ voltmeter to the VOLTS and COM binding posts on the HP 4838A,

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

4. Connect the digital multimeter across the HP 4938A TERMINATE CIRCUIT tip to ring.

1

‘5. On the Osclliocope set:

INPUT, e iiiiieees v enesnss 10 TO I probe
VERTICAL‘DPbIDP LI T T N Y LI TR B Y 6 VIDIV
HORIZONTAL, .v.vvtvevnnsnss R 10 ms/DIV

J

6. On the Digital Multimeter set:
r .

PO”ERFDDO!"DIIi.b’.bb." llllll ON
FUNCTION. .o ssvsivvinnevrenenss. DC VOl

7. On the Digital Voltmeter set:

FUNCTION. .. .outiissssnsnnsss, AC vOlts
AUTOZERD. .\ .0v s iisnyvsssey, ON
RANGE. .\ vss it iniierinnnnss, AUTOD
TRIGGER. s .sovsunvsnnsrnnrasy,. INTERNAL

8. On the HP 4938A set:

L O
VOLTAGE, ..., sersrrnsrrnsaansss BRING
RING, oottt cs i iisess 30 H2
12 L411) & S NOR
RINGER LOAD.,,.,... Frevaaes ++»» REN3




MODEL 4838A
PERFORMANCE TEST

v

PERFORMANCE TESTS

4-14, Continuous 30 Hz Ringing Check (cont'd)
8, Setthe HP 4938A Ring Jumper (JU1) Into the continuous ring position (T),
10, The amplitude of the slgnal displayed on the digital voltmeter should be from 82.7 to 90.3 Vrms.

11. Change the mode on the digital voltmeter from AC volits to DC volts, The amplitude of the signal
displayed on the digital voltmeter should be < 50 mV.

12, The amplitude of the signal as shown on the digital multimeter should be 48.0 +/~ 2.0 volits.

13, The ON/OFF signal time as seen on the oscilloscope should be 16,7 +/-1.0 ms.

4-9




MODEL 4838A
PERFORMANCE TEST
PERFORMANCE TESTS

4~15, Trip Point Voitage

EQUIPMENT:
- Power Supply HP 62008
2,38k ohm Termination
2,756k ahm Termination

1, On the HP 4938A set:

POWEE, i iss v ivbrrernnessss ON ."
" SIMULAIE. ... e vvv.. BATTERY

CIRCUIT...... e veers NORM | n
RINGER LOAD, ,\\\\\us.s. +v.» REN3 B

2. On the HP 4938A connect the TERMINATE CERCUIT jack to the ORIGINATE CIRCUIT jack, -
3. Jumper JU1 should be in the normal poslllon {N).

4, Connect the 2.756k ohm termination into the HP 4938A TERMINATE CIRGUIT. The TRIP indicator
should not light. :

5. Connect the '2.38k ohm termination into the HP 4938A TERMINATE CIRCUIT. The TRIP indicator
should be lighted, .

6. Diconnect all leads and press the SIMULATE RING pushbutton on the HP 4938A.
7. Conn‘ect the Power Supply trom the TERMINATE CIRCUIT lip to the GND connection.

, 8 Increase the output voltage on the power supply untll the FAULT Indicator is lighted. The voltage
.Indicated should be > 30 volts.




MODEL 4938A
FERFORMANCE TEST

PERFORMANCE TESTS

4~16, Duty Cycle

«

EQUIPMENT:

Oscilloscope HP 1740A
1, On the HP 4938A set;

Pouerv;»nlpb-»»bbbo»t;b>hb> ON
SIMULATE,,....,

2.0n the Oscjlloscope set;

INFUT,.....uihhhes
R R

revsrranas 1 osec/liv

serrses 10 to 1 probe

HORIZONTAL. ..

8. Connect the HP 4938A TERMINATE CIRCUIT Ring to the oscilloscope for signal and Tip as

4. Observe that the ring signa) displayed on the oscilloscope is ON for 2 seconds and OFF for 4

u

13

4-11/(4-12 blank)
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Table 4-2. Performance Test Record

Hewlett~Packard Model 4938A Network Clreuit Access Test Se;

Serial No,

Tested By

Repafr Order No.

Recommended Calibration Interval

6 Month Interval

Date
Results
Paragraph
Number Test Minimum Actual | Maximum
4-12: Simplex Transformer Transmit side
[nsertion loss at 1004 Hz 0.0 dB —— | 1.0 dB
Flatness (difference 200 Hz to
4000 Hz) 0.0 dB — 0.5 dB
Simplex Transformer Receive side
Insertion loss at 1044 Hz 0.0 dB _ 1.0 dB
Flatness (difference 200 Hz to
4000 Hz) 0.0 48 —_— 0.5 dB
4=13 Continuous 20 Hz Ringing B2.7 Vrms —— 190.3 Vrms
Continuous 20 Hz de Offset 0.0 mv — |50.0 mv
On/Off Signal Time ; ., 22.5 ms — |27.5 s
h=14 - Continuous 30 {1z Ringing 82.7 Vrms — 190.3 Vrms
Continuous 30 Hz dc Offset 0.0 mv —_— [50.3 mV
On/O0ff Signal Time 15.7 ms — (17.7 ms
4-15 Trip Poinc Voltage 0.0 v —— J|30.0v
4-12A
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MODEL 4938A

SECTION V
ADJUSTMENTS »

5-1, INTRODUCTON

5-2. The HP 4938A is adjusted and callbrated at the factory, The Instrument daes not contain any
cperator adjusiments,

5-1/(5-2 blank)
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MODEL 4838A

| ! REPLACEABLE PARTS

SECTION VI
REPLACEABLE PARTS
6-1. INTRODUCTION

6-2, This section contains Intormation for ordering parts, Table 6~1 lists the abbreviations used in

table 6-3, tabie 6-2 Is the Manulacturer’s Code List, and table 6-3 lists the replaceable parts,
Figures 6~1 Is lliustrated parts breakdown, '

'6-3, REPLACEABLE PARTS LIST

6-4. Table 6-3 Iists the replaceable parts in alphanumerical order, Included is the description, quan~
tity (total number used in the instrument), the HP Part Number and the manutacturer’s part number,

6-5. ORDERING INFORMATION

6-6. To order a part listed In the replaceable parts table, quote the Hewlett~ Packard part number,
Indicate the quantity required, and address the order to the nearest Hewlett-Packard Sales Oftice,




MODEL 4838A
REPLACEABLE PARTS

Table 6~1. Reference De‘{fmmr!"qns and Abbreviations

1
" REFERENCE DESIGNATIONS \ oy
Y \ ]
A = pssembly - = aleciricnl ‘mnneqlo’r LTE =‘rlermmnl bonrd,
B = {an; motor istationary portion); jack [ TP = tostpot’ |
vl oBr = hattery NS = coil: inducor W' = integrated circuit;
C e capacitor v MP = misc, machanjcal pary: b + microcireutt
CR = diode; dinde thyrlslur Y P Low emct}}cnl cennector - v = nlu.ctmnlube,glnw tamp
varsctor \ .~ tmoyoble porlmm plug VR = vnlmge ragiator; \
DL = delay line Q e lrnnslaiar. SCR; . y | breskdown Hiode
DS e anaunciotor; lomp; LED : Cwriode thymstor C L T [ WL * cable e
E = nise electricnl part k R = resistor’ Y : x‘.: A socket
F = fuse : RT'| = jhermistor ¥ Y =" chystal unit (phezo-
1 Fi. = filter 5 . = switch; jumper - electric or quarta )
H = hardware T = wonsformer’ ) - -
! i - i ¥
"' ABBREVIATIONS
i ]
A = ‘pmperas DIA = thamelar K e kilo ¢109), kilohm
AC = alternating current DIP = gun) in-line packpge b L S 3
ADD = address DFDT = double-pole, double-throw TLED \e light emitting diode b
ADJ = pdjust, adjustment ‘DPST = double-pole, single-throw Lﬁ'{ Y oIt
AL = aluminum DR = drive ' \ LG Y = long '
AR = 0y required DRVR - : dnver LH = f|efthand \
ASM = glgorithmic siate machine DSPL = dispiay LKWR = hckwasher
ASSY = pssembly \ DL = diode-tronsistor logic LP = |ow pass .
. ‘ LS = - low power Schotiky
B = huse E = emitler LSB = lenst significant bit
BCD = hinary ended decimal ECL = bmitler-coupled logic .
BeCu = beryllium copper ELECT , = electrolytic M = milli ¢30-2), male,
BIN = binary ENCAP = encopsulated mega (108), megohm
BL = black EXi = exiernpl MET FLMs matsl him ‘
BL = blue EXTR = ewrnctor MET OX. = metal oxido
BP = band poss _ MHZ = megohert2 '
BAN = hrown g F = femole; forads ' MFR = manulacturer I
BRS = brass ! 'FF = flip-flop ' MINTR . i+ mintsture
BTU = British therma) unit S OFLM = fim MISC = miscellanepus
: FRNT = front ! MOM = momentary
Cc = collector , HFXD = fixed MOS = metnl oxide semiconductor’ )
CATH = cothode YMSB = most significant bit
ccw = countarclockwise G = giga t102) MTCHD = molched
COPL = codmium plate GE = germanium MIG = mounting |
CFR = ceramic GL = gloss MTLC = metaihe
CERMEY = ceramic met flm GND = groundied) v ‘ '
CKTS = clrcuits GP = General Purpose N & nano (10-6
' CFLM = carhon fiim ' GRA = gray ' N.C. = - normolly closed, no
CLK = clock GRN = green connection !
CLR = clear NE = nAon
CMOS = complementory mera) H = hennes NO. = number
. oxide semiconcuctor fogic : | HDW = hardware N.Q. = normally gpen '
COM = comhon HEX = hexagon, hexagonal, six NP = No Polarity
COML = commaercial HE = high pass NPN = pegativepositive-negative
COMP = compaosition HR = houris} NPO = pegati.e.positive 1850 2er10
COMPL = complete HZ = Henz temperature coetlicient)
COND - = canductor NRFR - otrecommended lor
CONN = copnector Ic = infegrated circuit tield replocement
CONT = contact o = inside diameter NS = hormally shorging,
CPPSN .= compression IF = inlermedinte frequency nanosecond
CTL = complementary- IN. = inch, inches NSR = not separately replaceable
: transistor logic INCAND = incondescemt NYL = pylen !
CW = clockwise INCL ~ = includeis) b . :
: INSUY- = insulation, insulated OBD = order by description
D = diameter INT = internal oD = gutside diameter
DC . = direct currem INTL = internal RN = grange : ]
PEPC = deposited carbon
6-2 I ' !
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MODEL 4938A
REPLACEABITE‘-PARTS

Table 6-1, Reference Designations and Abbreviations (Continued)

—
L .
L ; ABBREVIATIONS _
.! g por = pleo (1071 ) RVT = rivet TRN = turp
. PC, = printed circuit RWV = reverse working vollage TIL = trensistor-transistor Jogic |
: PCA = printed.clrcuit assembly . ' TYP = (yplcal
: :.PF = picolarad 5 = gacond
. PIV = Peuk Inverse Voltage g8 = slaw hlow Uy = micro10-5)
o PK =, peak ' SCR = silicon contralied rectifier UF = microforad f
';\’ : PNL = panel 13 = selenium us = microsaconts
» PNP = positive-negative-positive 5GL = single
L ;PP = pebk-lo-penk ’ 51 = silicon v = vailis)
. . ; PPM = paerts per iillion S5HK .= ghank VAR = variably
o, POLYC = polycarbonate sip =' gingle in:line packnge Vco = voltage controllad
. .POLYE = polyethylene ' SKT = grékel osciilator
. /POLYSTY = polystyrene e SLDR = solder VDCW = direct current working volis
SR _PORC = porcalain SPCG = spacing VIO, = viglel
- Lo POSN = positiopis) SPDT = single-pule, double-throw VNP = no polority voltnge
' POZl = pozidrive SPST = single-pole, single-throw
.‘ PRV = pank reyerse vohage 55T ‘= stainless.stae), w = walls
Lo PWV ‘= neak working vottaga 5TL = steel WT = weight
. iy P/0 = part of 52:. = ghae Ww = wirewound
! - v WHT = white
- R = ting - Y T = tip WIP = wipar |
. RAM = random accRss memory A = tantglum Wwiv = working inverse valtege
_ ROM ' = read only memory L = telephane WSHR = waosher
- RECT ‘_3= reclitier |t TCt = Temp. Compensaled,
' AR = radio Irequency | v temp. coellicient X = timas. inultiple
b G RHY = right hand - - . \ THKIS = thickness
- : ; AMS ' = _root-mean-square . - T e titanium YEL = yailow =
N . AND = rund BN TGL = toggle -
. RI° = righthand: . _ . THD = thread * ZNR = ener !
RTL = rasistor-iransistor logic THK = thick -
- ; _ RINT = :retainer TOL = |olerance @ = phi, phose
L RIRY = rotary TRMR = trimmer : ‘ : -
1 .o , v \
' L ) : -
'! | ) J '1]‘ :l‘_“"' ) \ \ I
! S i i ' )
. ‘.J' N o 'l' b 1 1
! i
- sj.' . : ! i I ) I ' ’ I
! 1 | t }. ,
“ {1 ! ‘I‘
oy , i ‘ , ;
iﬂ toi ' 1 ’
—l—— ,; ! N Py ’,
h i . i 4 1
! ! ; ! f ' ! '
el | i ; ‘
- " | .
. . Py ) .
L | EE | |
| I ! . !
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MODEL: 4238A

REPLACEABLE PARTS .

Table 6-2. Manufacturer Code List

MFR 2P
NO, MANUFACTURER NAME ADDRESS CODE
! 0633 RIFA BROMA

00000 ANY SATISFACTORY SUPPLIER

01121 ALLEN-BRADLEY cO MILWAUKEE WI 53204
01296 TERAS INSTR INC SEMECOND CMPNT DIV | DAL'AS TX 75222
04713 NOTOROLA SEMICONDUCTIOR PRODUCTS PHOENIX Az g6008
67263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA | 95042
19701 MEPCO/ELECTRA CORP MINERAL WELLS 1TX | 76067
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
2ho14 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
28480 HEWLETT~PACKARD CORP HO PALO ALTO CA 94304
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
sfaas SWITCHCRAFT: INC CHICAGO IL 60630

f
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MODEL 4938A
REPLACEABLE PARTS

Figure 6-1, Mustrated Parts Breakdown
5 6-~5/(6-6blank)




- | 1 MODEL 4938A
- REPLACEABLE PARTS
. Table 6~3. Replaceable Parts ‘N
n 4 r
Reference HP Part |c Qt D Mfr
‘ escription Mfr Part Number
- | Designation | Number [p| “tY p Code
Al 0APID-B000) | A £ | BAIK PL BD AGEY 0AB0 | DAPIO-ADODY
. ' ALY QpLN-0%7n -] 1143 CAPACEITDR - FaD .JUr »-20% B4VDE CER [y tE1: 1] [ Y YR LY S
ace DIat-0nTE | & EAPACITOR-FXD ,JUF +-20% BOVRC CER onan0 | oped-onve
ANCD . O1hn-1870 & 4 CAPACITOR-FXD YOGOPF »-00% FO0VDC CER wBA00 DIHE-3070
A EA orse-0n7s | s CAPACLYOR-FXD ,JUF +-20% S0VDC CER pnane | nren-asvn
. MES [T B 1.5 08 Bl | CAPACEXUR 'FXD VWGF » 20X BOVEE CER £nano BELG-0nTs
ALCH nige-0197 |8 3| CAPACYTOR-FYD 2,PUFs-10X PAVDEC YA uneny | ynoboonrvonos
AICY oEhB-0578 | 6 CAPACIYOR-FXD ,JUF +=D0% BOWDC CER [T I A TTORE TS
. AILE oyeb-p27% | B CAPACIINR-FXD ,JUF »-20% EOURC CER fakge | aien-0%7s
AICY 0160-6)4) | 2 1| caPaCIyoR Fxp ,ARUF yoX foov 20400 | wi60-p14)
ATCID ore-2Ms |y v | caBacivoR-FYD yoouFe-20% sOVBE TA FilADO | 0)B0-POIS
. AICYS 0160-4683 | % £ | CAPACITCR FXD P.PUF +8D-26% YOBVDC LER pRano | ninb-anes
AT oian-307% | 7 7 | CAPRCLTOR-FXD .01 +=20% 100VPC CER man | oane-anye
ACIY DILD-40b) 2 EAPACYITOR-FxD P.2UF »PO-20% 50OVOC (DR Y PRANG 0ynd-Abks
AVLEA CLhb-0%7h -] EAPACTICR-FXD ,IUF »-20% %0UDC CER 211400 01600570
. MCLS IK0-U%Te | B CAPACITIOR-FXD ,3UF » 20% S0UNC CEN vBADD | orne-0%7h
ALEYA LITLEYT S PO B S CAPALLYOR-FXD _JUF +-20% BOVDE LER Pano | opan-pbye
AICEY? oIn0-0578 | B CAPACLYOR -FXD ,JUF +~20% BAVDC £LR e | oaynn-057s
. MES DAON-037% 3 V| CAPAGLTOR-FED JOUT+=1DX POVDC 1A GLAGY [ 15ADYReX7ED 0P
: AR 19010080 | A % | DIODE BUETCHING DAY 200MA NG DO~ 3% Bo4nn | 1% cDo0se
. ALDG20 } 990 ~DABS -] 13 LED-LANP LUR-JNT=00BHED 31 u30RA-pAX FNAN0 BoNR-ARNA
AIDPLAOY 1970-0ABG b ] LFD LARE LUR-FKFa)INED IFm2ORA-HAK DYR=EN IS BET11 ] BOHZ- 4604
. ALIY PR 7055 b4 1 COKN POGY TYPL .308-PIH-GPLG 40 CUNF FULLTH 1851 709%
ABI20S IeGI=-2a77 7 b CONMLIEYOR-TIL JALR DP-CKT 25 Bk DIA 2EADD IR -E027
AL yaynrw e ¥ | COMNPCTOR-TEL JACK 2 CKT t230% | K- tyal
ALIROY wel-der?, |7 CONNECIUR-TEL JACK 2-CKT D% -BHK-DIA PRane | oypny- sary
. AVIZID NLICRTY - A CONKRLCIOR-TEL JACK 2-CKY ,R5-EIK-DIA PR400 | FRB) J6Y7
o A11305 pany3s7r | 7 EONKEGYOR-VEL JACK 2-CKY ,2B-GHK-PIA fano | apny- Snoy
ATINOY ' VRS- A07 7 CONKELYOR- TEL JACK 2-CRY 2% EHK-DIA SIrAnO 126 -3a27
. ALIXYD Prona-3877  § 7 CONMLCIOR-TEL JALK 2-ERTY ,25-EHR DA 204B0 1860 - 307
ALRS 0hY8-300% 3 b REGISTOR A.84K )% ,30%W F ICeDr-10C PAkAL €A 1/9-70 ALAY-F
AIRZ peva-MBY, [ 1 BEGIOTOR 4.4k 1X . 1Z6W T YE+0+ )00 2AtAe | LA /D Poeapay g
. AIRS o/bT-0Ma2 [ ¥ A | REGIGIOR JOK Y% .J2EW F TCebs=00 Carab | A bso-tn.y0ob oy
AERA BP07-0442 9 RESIGYOR 10K 1Y )%KW I FCed)- )00 DAS AL, CA-3/0-10-3080;> )
ALRYE oM7-taa2 ) ® PLEEGTOR JOK BT (J2LW © TCse-j00 #atan | cAov/o-Te on F
. ARG v -4y £ LT3 b ¥ REGIGIOR Q00K 3% ,325M F TCe0r Y00 AL LYY FA-378-T0-1008 F
AR? TR BTV I 3| REGICTOR 422 bX AZEW F 1C-0s-)00 DA%AL | LA JB-T0-APRR-F
sAIRD onti-3aun ? 1 REGIGINR NGO OkkG BU 30 oivyy - dein
AIRY 050 -344) ;] ] REGIGYOR 21% 1% 025 F YC-De=100 BA AL CAV/G-TO MER ¥
. AIRIO do¥D-633) -} ) REGIHIOR 2,38k B ,2uW I' ICwOs By 1970 K ESCYZA-12- 233D
ALRYY LTSS LT ) 1| seoisyom a30 1x.Ew Py teegs .o reand | onkso21ny !
AR R gy ) - Sy b ] EEGIGTOR 320 CHKWG hW WRALID LA R ERTATY S
- § AIE0N ny-pizs |2 4 | BMIYCILEP DPPT SLING ,DhaA p1ovaC 2uano | Spoy-piase
, AVGRoy 310 -RPIRa / BUITEH PB DEDT ALTRG 2RA PESVAL R RINIE OIS Fol \
ALY 10 -2124 p BHITCH-PB PPDY ALING R%A YIEVAL 4311} 2108 FIA
. ; AFGRTA 3ep-pa | GWITCI-PD DPDT ALTHNG .25A T15VAC onatn | 3pey- p2a
‘ ALL20Y nn-emr |5 v | swrtenesLipe TBADG | Mok gny
. AYGSOD No-pTE | 0 L | EWETCH PB % GIA anany | osymi-2ren
ALTIED rEoD-4403 J b 2 | RANGroRRER : peano | wion-aan3
ALTALD 9)00-4403 n TRAHGFURRER 2 JJig]:1] VEON-AAL)
i
. AL OD 1820 - Yopt L} 3 IC FF CROSZ7AHE DTYPE POS-ERSN - 1330 | SN0 1o -yl i
[ATUT R R-2F2 [} } IC GATE LhANSAPANC HAND BUAD D )hP prapn 10.9-L0p i
- ASLILR3 1HD- 2081 L] T FF KOS/ 74NE D-TYPE POS EDGL TRIL I BT ]] 1n2d -3003
, ASLNOS 1020-3184 1] ] IC GATE CHOS/78IC AND YPE 3-1AP (L1 ] 10.'0- 5164
. ALY I U 3 IC GEHRITE-BRIG CROS/TANC SWW BEX coane | oroe-dien
AU} 0B yoze-3ong | 4 1C YF CROG/TAIC B- TAPE POS EDGE SRIE posEe |oynpo-sou
LILILT 1S 02021 §9 -] Fid IC [CHIR CROG/ZAHE BIN ASYREHED vinafo 10 515y
. AIUAGH Y820 Juh3 4 1 1C ENIR CHOG/ZANC DECD GYNCUR{) S3aa1 [LUAER TATE
ARUL7 1B20-3}19% b LU CHIE CROS/7A0E BEN ASYRCHRD LN 16 0- 315
Atualn nRe-pRe jy 3 FE-RC74ICO0N JUAlY Y- DA
[TRITT I8 3184 -] 113 GPALEK PRELS [W 0.2%0 IN LGy 0.)43 N cUARD orIno JEsh
0ING~ 1264 " L3 GYAKDOFT PRESH:- I 208 LN LGy 4-4D YHD LTI UARER DY DELCRIPYIDN
0300~ 304 1 2 EYANDUFF-PRELE LB 501 TK LONG; 440 noBoe NRLLER BY DICERIPTEDN
105 -5A% 3 ] COMKECEOR )2 PIN A POST TYPL LT[ AN Haty
1knh-014L ] 1 JUMPER -NEM vo4b0 150Dy AY
ToAL-D00 1 b PUSH FUTTON KNOD FB400 tiva1-0300
DATIU-poeny | 9 v | PCOEDARD RAIN 20400 | naviu-D20u0)
1
e

See ntraduction to this seetion for onderipg mionmution
*Irudicates foctory sefected yalue
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MODEL 4988A

REPLACEABLE PARTS

Table 63, Replaceable Parts (Continued)

Reference HP Part |c Qt Mir
escriptio fr Part Number
Designation | Number |0 y Descrintion Code M
AR 0A93C-50002 | & 2 | PhPC DOARD ABGY poady | dav3n-pa0oR
ACY STUEITS ) 2 | CAPACLYOR-FXD .43UF +~§0% POBYDC POLYE eoADD | Dy&0-0YA)
aZC2 0160-0181 | 4 CAPACITOR ¥Xb .OFUF +-VO% ROOYDC POLYE op4ad | oiad-0tLl
A3 Biib-3260 | B b | CAPACITOR-FXD LUQOUF +50- 50X JHVDE AL pipago | Bte-JzOR
AZCA olso-380n | 7 e | CAPACITOR-FXD JUF +00-PoX BOYDE CER 20400 | o)ub-3gec
141 oIsb~-0n7s -} CAPACLIOR-FXD U #-20% BOVRC CER rnage (371N 1
APCH to-0197 | 0 CAPACIYOR (XD 2.PUF+-10% 2OVDC TA ne2n? | IBLBRRYXIORNAR
ARE? Dpbb-tEYS | B CAPAGLEQR-FXD ,3UF +-30% BOVEL CCR onaae | 0160-057s
AZCD 6100-0197 | 0 CAPACTOR-FXD 2,20 +-F0% BUVDE TA EG20% | ABODREGXYLNEAD
ARCY p18t-047s |G CAPACITOR-F XD ,)JUF +-20% GOVDE CER z0Age | Dyab-pE7L
ARCLO piao-3508 | @ CAPACSTOR-FXD JUF +BO-20% BOvbe CLn roaRe | Drnb-3500
AZCLY BIeo-9%76 | b CAPAEKTOR-F XD . RUT +-DPX BOVEC CER goane | oyeo-o87s
ARCTR 0168-8276 | 5 CAPACITOR -FXD ,IVF +-R0X BOWDC CER snate | oleb-0b7s
fRET) VIBN-0%7 K CAPACITOR-FXD .JU¥ +=20% BOVDC CEX znagd | ores-os7e
AICTA tto0-087e | B CAPACLTOR FXD .TUF +- 20X 6OVDC CER znaao | ored-087s
ARC'S orme-3z08 |9 3 | caeaciror-rxp yoour 1oev zoann | p10e-350m
A2CLS oino-z2er | & £ [ CAPACLIE-FXD j0OUFe<)0% 10VDC TA Be20+ [ ILEDIDYXYDYORD
PREYY oiEp-2207 | & CAPACITIOR-FXD JQOUF+=10 JONDE YA mL28% | AGODAOTXFOIORD
A2ENG 0%00-3L00 | o CAPACIEOR -FXD 100UF JOBY pnann | 016G 35D
ARCLY DIED k81 [ 3 LAP FXD ELCILY FEELTY 0¥EQ JB6Y
ARCRO D186 56Y b CAP Fx% ELETLT ceago DIED 3561
ARCZY 0100 366 b £AP FXD ELETLY 28430 | 01E0 J46)
ARCER p1Bn-3043 | 9 v | CAPACITOR:-FXD 100UF+BD-)0% ROVDC AL puAOD | 0130-3043
AZC23 oap-207% | 7 CAPACIIOR-FXD 03U +-20X JOOVEC CLR 20ap0 | 0)pLD-307%
AZC2A 01603877 | 7 CAPALIIORFXD .ORUF »-R0% Y0BVPC CER zuapo | Dyae-3079
AZC2S pisb-307% | CAPACTTOR-FXD ,GLUF +-P0% YDOVDE CER 20400 | DRAD-3LIY
A2C26 0160-0878 | & CAPALITOR -FXD ,JUF +-ROX 5OVDC CER pRsan | 01e0-pu7s
Mme BLEa-307% | 7 CAPACITOR-FXD ,OJUF +-20% JOOVPC CER pOAgd | 01L0-387%
AuC2E 01s8-307% | 7 CAPACITOR FXD ,DLLF »-20X JOOVEC CCR 28400 | 0FLR-3079
A2C2Y 01by-307% |7 CAPACITOR-FXD DIUF +-20% 100VPL CER pusnn | opeo-2879
AZC30 0166-3070 | & CAPACIYOR-FXD BO00PF »:.20% JOOUDC CEW 20480 | 0vop-307B
P olo-atia | CAPAGETOR-FXD LOQUF )\00W 20t00 | o01gs-3s0D
A2CRY 1541-0704 | A » | UJORE-PWR RECT YNADOR (GOV 1A DD-a) spavs | pnapo
AZCR2 pIn-07ta | 4 DIODC-PMR RECY TNADD2 100V YA DD -4l o1pss | yhanp2
ALCRY 19010204 | A BIODE-PWR BEET SNADD2 100V 1A DO-4) 08295 | INaDO2
ARCRA 1M 0704 | A BIODE-PUR NECY TNADD2 YOOV JA LO-A} oroee | yNave2
ACRE 170)-0030 | 3 DIDEE SWITCHENG GOV BOURA RNE DO+3G pasos | 1701-00%0
AZCRS in-ooe0 | 8 DIODC-GWITCHING ROV ROOMA WG BO-35 poand | pvoy-vene
ADCRT 198)-p0%0 | 3 DIODL-GMITEHING 0OV 200MA SNG 9D- 3% aoso0 | avor-pemo
ARCRE 190)-0t80 {3 o | pIoDC-BUITCHING DOV ROOMA NG DD-315 o0AGD | YRDE~0UB0
AZCA7 1902-0277 | 3 v { DIDBC-IWR B,V BX PO=iM IRejOUA 2BADO | 3502-0%7%
ARCRED 150)-0704 [ A DIODE-PER RECT JHARER 10OV 1A DO-4Y 03R5s | Yhacon
AZCRIL oi-07as | 4 DIODE-PRR RECT BNADOR 1ROV 1A DO-4) WIS | Inanop
 R2CRYZ EShE-0704 | A DIABE-PRR REET ERAGDZ 160y 1A DO-4b 01255 | aNamop
"ARCRA3 ivoi-o7n | 7 3| propE-pur RECK 400y 1A ppan | yroi-ors
ADCREA T T DIOEE-PWR YET 400V |4 P04D0 [ 1901-0731
AZCRIS tro1-0731 | 7 DIODE-FYR RECT 400V §A pOagd | £984-0731
CARERYG LT TR Y PEODE-PUR RECT AMADDD 00V 1A DD-A) p1pss | yNagoR
AZCR1? 1901-0704 | 4 DIODE PWwR RECT 1HARS2 R8OV 1A DO-4) 01255 | pwavE?
AZERID ICTEC I v | DIGDE-Gm BIG BCHDRIKY oA00 | FyBR-onIn
AZDBY 1901-0385 | 1 A | oIOCE-Fu DRDG Y00V YA 20400 | Y¥BY-p3Y
ADDE2 wa-s3sy DI0AC- Fu BROG 10OV §A 20A10 | 1901+D363
AZDB3 19040388 | 1 DIOBE TW JRDG 100V JA 20400 | 3701-0383
ADDRA yros-03e3 | o RIGDE-FM FRDG YOOV )A 204000 | av0d-0363
a3 10202 | a 1 | Cowh WALE % PIN 20app | pem2e02pR
ARJ2 1251-p787 | A ¥ | CoHN-POST lrnt : B-PIK-GPEG 1B-CONY anane | yeny-prey
AZIy pn202L |8 Y | CONN RALE & ¢ RE4B0 | 10BR-022)
AZKLOY oaro~jAD? | A ¥ | KLCLAY RC BURC-COLL PA 25BVAC TOM00 | DARO 1409
AZXI0D 0490-1354 | 0 } | FELAY 2C BVDC-COIL RA REAVAC 20400 | CAvE-1354
T 04v-1EM 53] ¥ v | RELAY Jeand | vavo-voares
A2L) ni40-0210 |1 2| wsbuctoe pR-cH-mLD 1ooUN BX L 3esbN,30%G | pmapo | viso-o2i0
AZL2 f145-0210 ¥ ENDUCTOR RF~Ch-HLD JOOMM BX ,3esDx, 3656 | zo4Bd | ®340-0210
AZMOV) aRL7-0016 | 4 e | VARIGTUR VINeRDOFAC EMERCY$20JOULES 2mgo | oos7-011b
AZnOV2 onr-okis | A VARIGTOR VINe2BOFAL ENCRGY~POJOULEG na00 | onareonie
AzZPY (1139 10-3 S 1 v | COKN-FEWALE &0 PIN cosne | opEn2-0R23
AZRY vir-po20 | 7] 2| wEBIGIOR A.BA 1% LJ2EM P TCWBe-j00 2n4ne | vavo suze
AZR2 © ave-goz0 | 7 RCCIGTOR 4,68 1. 125U F TCe9e-100 28480 | 0&78-6220
ATRD oI~ 0Me | 7 o | RESIGYOR BYL ¥R LIPEW F ELo0e-300 2A%Ab | CA- 1/B-TO-BLIR-F
AZRA o7s7-ems | 7 REGIGTOR 513 3X ,025W »° TCwie-§09 Patab | CA-N/D-TO-BIIR F
AURS 0707-30%4 ¥ 3 | REGIGTOR }.A7K 3X ,)25W F IC 3+-100 DABAL [ CA T/B-TO-BATI-F
H
See introduction to this section for orlepng nformation
*Indicates factory selected yolue
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Table 6~3. Replaceable Parts (Cohrfnucd)

MODEL .4938A
REPLACEABLE PARTS

Reference HPPart |¢f q, D Mir
- ascription Mfr Part Number
Designation | Number |p| Y p Code
AR 07 -048Y (] ) REGIGEOR b, PK tz +JEEM F TEe0s-100 pASAL £4-1/8-T0-5602-F
AZR? pYE?-pR7? [ ] RESIBTOR 3,00K % 328W F JCe0r-)08 DABAb CA-3/6-T0-Na)-F
ADRE 0ATR-2155 ! REGIGTOR A,AAR 3% ,1RBW F YEwD+~)00 PA%ADL LA-Y/B-T0- 4LA)-
ADRY B&YR-3)85 3 PEGIGTOR A.bAK 1% 105U F TLeds-)00 24tAb Cd 1/D-TO-AkA)-F
ARRID oBLYR-3155 ) REGIGTOR A, 84K 1T . )REK F TE=De-}00 pabas | CA-L/B-TR-A0MLF
AZR)) EhyE-3112 4 Pl ResIoyoR 2oy ax A2 % JEedr-100 L1211 CA JL-T0-RBp0-F
ACRE2 0n58-3122 1 REGIGTOR 281 )Y .IX5W F TC-00=100 nADAL EA-}7B-T0-25)0-F
AR13 DLYE-T444 1 3 REBJIGICR 3)b )% ,)20W F TE-0r- 100 pABAL CA-1/0-TO-N8R-F
ARRYS 0787-0442 y PEGIGTOR 0K 3% ,1R25M F TC«01=100 24%48 CA-1/0-70-1000 F
AZRIG p7s7-DAAD H | PEGIBEOR 7.EX 3% B25W F TCe0+ 100 PA%AL CA-V/B-Y0-1500 F
AZR B BI87-0424 9 21 FEBIGYOR B, 4K 3% L ADEM F TLe04n100 RAtAL A= /B-TQ-1E00F
[T 1% D7NT7-0AAL 2 REGISTOR 7.BK 1% .02%M T TC=00-100 24040 CA -} /0-T0-7501 -F
ARRIB 0/57-0424 ? RESEGYOR §,BK 3% 2 )25W ¥ TC«De-10D 2ATAL LA 3/0-Y0-318)-F
ARRE? Q6BE B1I8 7 3| BESIBTOR JEBY  ROW FC TC<-AQ0/ 0000 18460 neaaeIb
ARR20 pess pire 7 REGIGIOR I0E% ,00W FC TCe-a00/4200 18480 Q68E 816
AZRDY [LELEEH 7 RLLIGYOR POA% ,20%MW FC YCs-400/45D0 18480 (LTS
AZRZ2 PIY T -3 3 | REBIGTOR 10K 8% DM MO YC-04-200 nagy 07L4-0005
AZRD3 07L4-0pS | B REGIGYOR 10K BX 2U RD TCeD+-200 20489 B764-0005
AZREY 0764-000% -3 REGIGTOR 10K 2% QW KO TL=0)-200 LuARY 07LA-DOUS
AZRRS p707-0289 3 1 REGEOTIOR JK X L AQ%U F NCsDr )00 24844 CA 3/D-T0-100)-F
AIRZD Bz -aR0Y [ } REGICTOR 2K 1% 3284 F TE-Dr-400 panan | CA §/B-10-200) F
ATRR? DBTO-IILS ) REBIGIOR 4,44% 1% .120W F TCede-)de FILTTY Ca-ps0-To-AaMY-F
ADLIDS 1020-220% | 4 } L& PRYR CROG PRPHL GP LATLIE INPLT QUAD ! h4Anp 1ER20 3209
AR 028 -078% i } IC OP ANP LOG -DEAS-B-IRPD DUAL O-DIP-C D1RYE LOY2ACIG
AZUINA PURL-DAY2 3 3 IC COMPARATOR PRCN DUAL O DIP-P PXE 27914 LHI7IN
AZUABA 10280205 [ 1 IC V RGLTR T0-72 D471 HC75L05C
ALUBDA J2b=0276 1S ) IC 70LB%A % RGLIR 10-92 BATLS KE7OLOEALP
[RLIEITA 3 4 CPACER PRECS-IH 0,500 1N LE) D.106 TR 3D | D0ABD BABD-L7EN
DAYIE CDOBR ) Y i PB PC LDARD 2B4DD 0AF30-20007
Al 047I0-80001 | 4 4 GURPANEL AGLY POA00 [TYAL YA T
AXc) 0140-404D [} Bl CAPACITOR-FXD .ORPUF +-20% 2EOVACIRNL) CoLls PHE 271 B B2D
Alce BIHa-ADAD 4 CAPACITOR-FXD ,OERUF »-20% DSOVACIRKS) {onls PRE 27) A G2R
AJED 18v0-bors . ] BINRING POSY GGL BGL-TUR JOK £EAGD 1BLD-0O7H
AJER IBT0-0070 A DINDING POST GCL EGL-TUR 3GK [JLTT 1516-0076
AJES ! 1%19-0010 B ' BINDING PRGT AGHY SGL THD-EIUD ! 2HAGD 1810-0030
AIEA pEig-08n? 7 ] DINDING POGT GEL YOID-BTUD JOK DBLK LG 1510-0007
ABES D3Ab-071Y ¢ 3 INGULATOR-EDG POGT ABG JARL-CRA ] 0340-07)%
AJEL DIAD-D7IY ] INEULATOR-BHG POGY ADS JADE-GRA £hano 3340-071%
AlE? n340-071Y b IKGULATOR-BDG POGT ARG JADL-CRA JGITT D3A0-0717
ASER D3AR-0722 7 3 INCALATOR -PDG POSY POLYL re4nD 0340-0732
AZES DS4p~D722 7 IKGULATOR=DDG POGT POLYC 26400 03400732
ASEYD DI4D-0732 7 ENGULATOR-DBC POBT ROLYL FDARD PYITR vXS
AJELS 03s0-£03 10 2 Y TCRHINAL=ELDR LUG LK-K*E FOR-BA-GCR 20400 BALS-QBLA
21484 DAYIB-gga0R| 7 ) FY PHL LOWLE AN DapSi3-00002
AICY3 pA%IR-000u% | 2 3 BRKY XFMR 26400 DA%ID -D00 0%
AL} babo-ogu® [ ] GRONKCT-AND , BREIN-ID .05 Ih GRY-DD [JEETi1 0Ald-000%
A onsa-p 304 A % TUBING-HG . 105 P/, 0b2-RCVD 02 WALL PVC none fRDER PY PLGERIPYRON
AL - 210 -0007 [ 1 MATHER-LK INTL T 174 N 264 IN-ID coARD 91 Tl
AIHZ2 TR IR 4 7 | ECREW-PACH A-40 ,2%-IN-LG PAN=ND-POZ1 41400 NITHITH
A3H3 2280-010) 4 ‘b GLRCW MAGH 4<40 5 -IN-LE PAN-HD-POL] TRARY 2200-0)03
AJHA 2r0-DIN3 H ECREM-MAGH 4- 4D 253 [H-LC PAN-HD-POZL 2DABY pRop-a)e3
A3NS p200-4103 [4 GCREW-MACH & A% P%=JN-LG PAN-HD-POZL 20480 ©200-0107
AINE pee-p1e? [ 2 | GCRFM-MACH A-AD ,37%-IN.LC PAN-HD-POI eeond ORDER BY DLCCRIPTION
A3NY POOD-0107 [ GLRLW-HACH A-AD ,¥75-EK-LG PAN-UD-POZE popop DRBER Py DEGCRIPTION
A3HL ROAD-DOMY 3 Pl BUT-BEX-W/LRWR & AG-THD L 0%A=IN-YHK soood OROCR HY DLSCRIPYION
AINP P280-0007 3 NUY HEX WZLNWR 4 AD=T)ID ,0F4-EN-TIK [ TITT) DRPLR DY PEGCHIRTION
AN [T ITH 7 & | HUT-MEX=PBL=CHAR b=32-THD ,0%4-IM-FHK oAy 2470 0004
A3HYY n420-0003 7 HUT MEX-BUE ~CIAM b=32-THD 074 -IN-§Ik nAnD PAPS-0003
A3HL2 PA25-D083 7 NUT- PEX<BEL=CIAM b-32-THD ,274-IN-TIX PeABD PA2D-00D3
AIHL Y waRe-w003 | 7 BUT BCX DS EHAM b -32 THD .DSA-IN T 20alD a420-0003
A2HTA 2A2-0003 7 NUT- HEX =DEL=CHAM 5-32-THD 074 =-1H-TIX Puang [ B TLE
AINLG FAZD-0003 ? NUY BEX-DEL CIAN b 32-THD 874 TN THK puasUD Pa2p-0003
‘ !
AIHYB 2930 -8kt 3 1 NUT-HEX=DEL-CHAM T/4-32-THD ,0%A-}N - THK onoeed nEDER BY DEECRIPTION
ALHLY 3oho-027 3 A W IER KL WILC WD, & 349 -IN-ID auane 3050-0207 ;
AIHIB Iuse-0227 } WABKER -FL MILE N, & 14T IN-ID LT 0hE P07 ! :
AYHLY 3h50-0227 3 MAGMER 'FL HILE ND. & 1A% IN-ID tnann sehb-0R27 '
AML 125 ~2357 B X CONHEETOR-AC PMR HP-9 MALE FLG-WIC pnans | posye2any
A3} A107-0420 n 3 GUETEH KKR FAGIC DPDT #A DHOGLDRLUG R{1400 3500-0420 .
A3FY ! Pi0-4355 | 7 3 PHR WFMER 28400 VIO -A3F3

See introduction 1o this section for onlering information
Hindwates factory selected value
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MODEL 4938A

REPLACEABLE PARTS

\

Table 6-3, Replaceable Parts (Continued)

Reference HP Part |c t D Mfr !
ascription fr Part Number
Designation | Number [o} QY tip Code Mfr Part N
AL BIBO-LaAD -] } MIKL ROAWG W/CY BOOV PVC 7X30 LoBEC 20400 mes-puan
AU DIsh-2a4) 3 ) WIRE DPANG M/PR/GY OOV PUE 7X38 YORC FOEDT NEe-2a4)
Ald) GIBD~-32604 ] ] WIRE 10ANG G2Y nDDV PYE 19X30 jORC 20and BIBO-301A
M‘ 0APIO-b28021 Y 4 AT EPRLADEN AGGY 2EA00 bAVID-b20LDD
M.tl 01400947 n A TRBULATOR -MBIR TIEN-CNDLY raAng 03A0-pRaAY
AAER DS =-pRaAY /] IHEULATOR-XETR TIEN-CNDEY FGELD] DIAD-DTAD
AACD 03400949 a INOULATCR-XGYR TiiRH CNDET <0400 0380-0949
AEA [(R{TEL.LTU] ;] INGULATOR=-XGTR SHRA-CHROLY 20ANY 0340-9pAY
MEB W4930-008008| 3 ] T OPREADER edan0 t4vin-0a00s
AdHL oso~0i20 7 A BLREU-RALH R-Bh BE=IN-LG PAN-HD-FD2E [ {111 ] ORBER PY DLUERIPTION
AAHD B328-0)20 7 GCREW-KACH R B4 2%-LH-LG PAN NHD PUZ] ogoon ORDLR BY DESCRIPYION
AdII3 pu2e-ni20 7 GEREW NACH 2-Ne 205-FN-LG PAN-HD.POZ) 90000 DRRER BY DLECRIPYION
AdHA §570-0308 7 GCUEMW -HACH 2156 R3-IN-LEC PAN-HD POTI L1111 ORECR BY DEGLRIPTIOM
AANS [ -1 EX-1111 ] 1 L) NUFrHEX-DEL+EHAN A-40~THD ,JP4~]IN- THK [ 1104} ORECR PY DLLCRIPYION
AidHS bEsD~0010 1 NUT-HEX -BEL -CIIAM 4-40-THD ,IPA-IN TIK ptood OREER DY DEGCRIPTION
AH? IUTE-00)0 ) HUT<HEX-DEL=LHAW A=AB=TUD ,32A<IN-T)IK godod ROCR pY PEGCRIPTYION
AdHB fs7?0-0810 ] NUT BEX=DEL-CHAM A-AB-THD EPA-IN -THK aodog ORgER pY LEGCRIPTION
AdHY onig-o00) b L) NUT-HEX-BEL=EHAN 286 +-THD ,0b62-TK=THK boagh ORDER BY DLCCRIPYION
A4HLD oer0-0p0) [ KUCECNEX-DEL CHAN 2 -Ba-THD ,B&R-IN ThiK L1131 I_llDll BY DECCRIPYION
A4HYL [T 1 B31:1.]] » HUTHEX~DEL=CHAN 2-B4-THD 042 [N=-THK ogoee CRDER BY DLSCRIPILION
AdIRYR 0b30-040) [ RUT -NEX-DDL -CHAR R-B6-TUD ,B62-TN-THK §o000 QRDER EY DEGCRIPTION
AAHLY PEFE-0004 ] A WARNER-LX IWTE T RO, 2 ,OL7 IN-ID enaph MEe-tbyae
Al QL78-00) 4 3 WAGIER L& INTL T NO, P ,0D7-IN-1D [T Pi1vd-noia
AtHIS DL%0-QD%A ) WALMLER -LX ENIL 7 NO. P .00% IN-ID ~0480 R170-001A
AAHL L 2170-0014 1 WABHER ‘LK INTL T NO. 1 ,0R7-IN-ID S0 2198-00%4 .
AAHEY juad 1 B 41 7 4 GCREN-NACH 4-40 ,3)12-[N-LC PAN-UD-CLY []-111] ORPER BY DEGCRIPYID
AAHID 2200-072B 7 GCREW-HACH 4:40 . MID-IN-LGC PANHD GLT obapn OADER DY DLGCRIPTIDN
ALY goon-o72e 7 GUNEM - MACH 4- 40 ,312+IN-LG PAN HD-ELY apond QRDPL# BY DLSCRIPYION
[ LEF] ] reo~-0720 ? COREW -BACH A-40 MIR~IN-LG PANJID GLY [1-1:1.1] ORLLR PY DESCRIPYION
AdH2Y gac-0023 1 A BUT-HEX-M/LKER B=32-THD ,M0%-EN-THK fJ {11 2aln pord
AdH2R J103-0010 ] ] ERITCH-THER FRD +70C &6A DPN-DN-RIOE ToAnD 3103-0015
]

-RARY naky -3n8y 2 RESIGIOR 2\C DIIRG EW 20AOY a3t -38b7
AARY R0t ~Jagy 1] FEGIBTGR By ONnG Eu 20400 0B =350V
AR 1026-0%27 9 3 1L )37 V RGLIR 1020 27054 LRI 3?T
ARU2 1028~0727 9 IC 337 ¥ RGLIR FO-220 Q7004 LA3a?Y
AT 1028-0%27 L IC 337 V RGLIR TO-220 22014 Lh3 7Y
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7-1, INTRODUCTION |

. MODEL 4838A
SECTION VI
MANUAL CHANGES

7-2, This secllon normally contalns information for adapting this manual to instruments for which
the content does not apply directly,'Because this manual does apply directly to instruments having
serlal numbers listed op the titie 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)
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MODEL 483BA
SERVICE
SECTION Vil
SERVICE
=1, INTRODUCTION
8-2 This saction contajns service Information for the HP 4938A NCATS Included aru the circuit
descriptions, romponent locatorS. and s;.hemaucs

8-3. SAFETY CONSIDERATIONS ;

8-4, This section contains warnings and cautions that must be IolIOWed for your protection and

1o 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 protective grounding means, Sa!ety marklngs
displayed Inside the instrument must be adhered to.

8-6, CIRCU'T DESCRIPTION

8-7, The HP 49838A contains jour main sections, They are the mechanical, simplex transformers,
originate circuilry, and ihe terminate circuitry. See ligures 6-1, 8-2, and 8-4,

8-8. Mechanical ,
8-9. Most of the originate circuitry, terminate circuitry, ahd the simplex transformer circuitry Is
located on the upper circuit board (A1). The power supply and relays are Jocated on the lower
circuit-board (A2). The serles regulators In the power supply and the 5-watt load resistors are
located on a heat spreader (Ad), The thermaij rise of the heat spreader bracket Is controlled by
a thermal cutout switch, A4TS1 ., The switch is aclivated at 55 degrees C suriace temperature,
When the thermal cutout swlitch |s activaled the CIRCUIT FAULT Indicator wiil fight.

b

8-10. Simplex Transformers

. i )
B8-11, There are two simplex transformers (A1T 110 and A1T410) in the instrument. The trans~
formers allow the conversion between 2-wire and 4-wire circuits. The transtormers have a one

‘to one lurns ratio with the secondary center tapped., The center tap allows for a dc signal to be

applled to the circuit without imbalancing the line. The loop dc resistance is also reduced to hall
because the tip and rtng are, In effect, in parallel.

8-12, The transtormers can be conhected to the terminate clrcuitry or the originate circuitry, or
they can be disconnected from both, throuch switch A 15207, Also, the transiormers are auto-

matllcally disconnected from the terminate and originate clrcullry when a 310 Jack Is Inserted
inlo the SX/SX1 jacl. A 1J208,

! | | "~ Note

By conventlnn, the transmit side of a 4-wire termination set Is carrled on T
and R leads, The receive direction Is carried on T1 and R 1 |eads,

8-1
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1

8-13 Two wires of a 4-wire input tircuit are connected (o jeck A1J309, T3
and R1. The other two wires are conhected to Jack A1J209, T and B The
canter tap oi each transformer bacnmes one conductor of the internal two~
wire bidirectional circult, This circuit becomes the conducting path for loop
closure, ring trip closure, loop current measprement, and the 3-ringer joad.

i

8-14, Originate Circuitry

8-16, The orlginate clrcuitry allows margin testing tc be performed on the

line trom the ‘originate end. The circullry Is wired (o function as either a ring-

&r load or as a foop closure for the clrcult under test

8-16, When the originate clrcuit is to iunctlon as a ringer load the input must:

be connected to the ORIGINATE CIRCUIT Jack, A1J305 There dre two ringer
loads avallable; AR 10, 2330 ohms (REN3) or A1R 12, 330 ohms (TRIP). The
signal tlows from A1J305 to the LOOP |, A1saoo switch. The LOOP | switch,
when in the normal position (out), Is wired through to REN 3, A1S300 switch,

‘When LOOP.I swilch is pressed in, the signal flows to the front panel COM
“-and AMP MONITOR binding posts, The monitor binding:pests are ac coupled
to 1he line by two 2;2 uF capacitors AiC11and AI1C135,

= 8-17 When REN 8 swilch Is closed A1R 10, 2230 ohms ringing load, Is con-

nected inlo *he signal tlow circuit. This load is the equivalent to three ringers.

. The ringing voltage (>55 Vrms) can be measured by connecting a voltmeter

across the VOLTS and GUM MONITOR binding post.

8-18 When Initiating a loop start the input must be connected to the
ORIGINATE CIRCUIT jack, A1J305 The slgnal flows through the LOOP |
switch to the LOOP, A15300 swilch. Glosing the LOOP switch inserts a
430-ohm load into the circuit, This provides a dc current path (about 20 mA)
for the loop closure, : ‘

8-19. When in the loop start signaling mode a groynd start ¢an be simulated

- by pressing the GND START pushbutton, This places an additional 5650 ohms,

A1R8 Into the clrcult

, 8-20, The loop current can also be measured by connecting a current meter
_to the AMPS and COM MONITOR binding posts and pressing the LOOP |

pushbutton,

8-21, Terminale Circuitry

i
8-22, The terminate clrcuitry consists of the power supply, digital control
lagic, and the analcg sensing cirauitry, The lerminate clrcuitry provides a
ringing'voltage at elther 20 Hz or 30 Hz, at ~48 Vdc battery. The ringing volt-
age can be applied to the SX/SX 1 jack by setling the front panel switch to
the up position,
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. ; 8~28, ‘The power supply consists of five ditferent voltage supplies. There
g : are two supplles rated at -48 volls, one at -3& voils, one at +5 volts, and
, one at -5volts, '

8-24, The +/~- 5 volt supplies are used 1o power the digital iogic, operating

! ampliticrs, and relays. These suppiles are standard full-wave rectitiers with

I ihree terminal regulators. The +5 voli supply uses.two of the reguiriors to
‘ keep relay nolse from i‘ngérfering with the digital logic, ’ <

B-.-25:- One 'of sthe -48 volt supplies is used as the battery simulator. The
other -48 yoll'supply Is added {o the -38 volt supply, to provide 86 V rms.
Relay A2K 101 Is used'to select either the ~48& volts for battery similation or
the output of relay 42K 108, which is the ringiny voltage, The ringing voltage
o Is generated by switching A2K 103 between +48 voits and -134 volts, Relay
P -+ driver A20208 tuggles relay A2K103 at a rate of elther 20 Hz or 30'Hz

depending on the selected ringing freauency
: )

8-26, The digital loglc controls ‘thw operatto‘h’ of the ringer. The "clock |s
.taken from the power line by full wale rectifying it. This voitage is then sent
to the Schmitt trigger A1U105 where it Is shaped into a square wave. The
output 'frequency from A20105 is 120 Hz, The clock signal Is then sent to
ATUIQD and A1U108 where the freguency (120 Hz) Is divided by 6or, 4
respectively. This gives the 20 Hz or-30 Hz ringing frequency. The output of - .
the dividers js then used o drive A 1U,’§)3and A1U408, which 1 ~ggles relay ' : )
A2K 103 at the correct rate, Vo T

i :
Il

' ‘ ") 8=27, A1U405 and A1U~26 are used to.éenerlate the two second onJ i i
- four second oft'ringing time, The clock turns.the freqizency(genarator. on for . S
' 2 seconds and off 4 setjonds, Placing Jumper JU1.in the T positiop the ring:
generator will run continuousiy, ‘ ) c! '_3 '
i ) ¥ ' ’ o L
8-28. The analog sensing circuit consists of A20302, A2U304 énc}-a thermal | R
switch A4TS1, It the temperalure in the thstrument enceeds 55 degrees
the switch will op.n and disconnect the ringer. R Sh

| ) | o
i ' ER ] . J . 1
8-29, A3U302 Js used to delermine it dc current |s flowing in the toop. The ’
average 'voltage is sensed across A2R2. If the average voltage is above 74 -

mV {about 16 mA)'A1U107 will trip anq s\top the ringing aenerator and the! . ‘ -
OFF HOOK LED wil| light. A2U304 Is'an overvollage/current detector., When!; ' . ,F
the current flaw in the ring exceeds 138'mA, A20304 wiil opén relay AZK200, e
5 ! ' | : “ . ’ Yol ‘ \I ¥
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3 ) ; ! ' ! B .
i ; N - =
: . l / ) o l[ ‘]' , L




I
uiQo

|
5200|520 ),
ijE
I : — [
)

J1

f
s Sl _mrcu-l Side

Tl e - — -

—.—--n—.—-"—

-IQ'I
{om — 310

L
o -
| |
o
e )
beaeint Sum }

" » Iz ‘_:__2' M I[i
S ; l‘qu
vz | | uio3 - wos| 2 8
B S B
—Eg,"; , ::'In “‘ ' 1 ! ' '
! - 'J208
szo;l 5204 ;

‘
!

'-}il..
SRy

10 s =—Cll—
1

Sy
—C13—)

o :r ' ' o 1 U
REN3 TRIP ' §LOOP GNDST ~ LuOP) o
" t | ' | s
. ‘ b
) 5300' J s
N\ N - -

v — R — ' net o ' |
e’ . A .
4 ‘ . | ‘
v LK P ! ] .-.“ y | I = i

D‘ ; BRI : ‘ Uags | | u40e us07 |-} yane o
. ’ \ l'( ! u:_,‘: B N K . e R ___‘ lCm:\ul ‘mi-‘l
- . 3 L i o . 05 09 |
iy | N ! ' i " B , i .’ ' ["f'" l-""j
ot I! . o f . B : '-— —.- ; ‘ . ‘
' i P —, —— : st . .
\. Kl i 1; o Ty Y IC’E [T ,F! ; ‘le'} v L
! N e K : o CUOTE BOO0Y FEVH N b Hb
i ' e . RN S . - .
. ] ) oy - ' [ [ ‘I o .." i :
4 ' T H LI . .
Dk | i 1
' f;l ¥ [ ‘ , | t e .
Ay : 4] 1 N | . ) . . ) ) .
: o } l [ ' ‘ b P b ' " P Cy
b o o ! Pt S : .
]! ¥ T ! . "‘: o |H‘ ' i : . . . ; . o
) JIJ. ’ ' i o e .-'I‘| i l"|i‘" ! ) R “i’ I: | i
L 'Li. ! L - \'| vt ‘ ")\ ! o Vo ! FELE ! A I
| M_\l s i . S0 l: i . v “‘,‘ll : e '}‘-' F
i ! 9 i S .:A' V \ i N i, Ji ':L' -
" ' TR S C | v . ' AN N I
H . _ | , it K ! \ R Vv N Vo “!“
".\’. ;o oL T ! e e }‘ RERAA
¥ [ o H =.1 . : \"‘.;l'f‘ ! . . o I
Vo A ! : v ' i LA ' 1 ! i NTEAAE Y
s _u 0, C ‘ N : i . , i 0 | T
L " ,‘"_ K ’l o . ‘ E . f o
) : 1-_* S AP Y L "l“ R S . Ve
' l’ ; ! L N i ' "y \11 ~ijl 1 \!‘H f K'!
; , ; | e
' ‘1,| ‘ | Figure ﬁ 1’ Mafn Axsembly AI Lomponem Loca.vr NI
R i % . .
' o N I ' ] .
. 'I i K - & by o j a
3’ "l ' ' n f“ """.gjﬁ"' S i 2 P i’ .
! A ‘]i ! g 1 . ] ! L f 'll ‘..l'\l! I } | Pf oy
A o b . hi oot _il i )j : b i 0 1 ' i.( L t/ T
3 |l HI-"-"L vl i v "',' | 'I.’, ! gt ! | - ) "} - ! [

. .
| . “
r!- :|l.'i‘r'.i
"r"i“
. 1] 1
. Y
0
T
; if ,’l- o
1]
sl
. AN
i
o
o
jli‘l‘ L] .
!.1!.‘ o
e
wf:‘
1



5,40
3,38
' n
2
a5 201 Ur00,103,
107,108,408
a5 '8
UA0S, 408, 407
1
"W
20,7

2038

13

MODEL 4938A

— - . _ g _ ~ SERVICE

'WAIN PC BOARD ASSEMBLY (04938-80067) - - T - - - - - - ) ” ) ) ) ) ) T ) ) T
p/0 OPEN T/R REV |
1
\ hC . o4 ¢ A4
£ veied Ll o ~
) ] " 3 ":\__ w—f—l T___ R 205
! _— b W o
< | ' - . P W N 1
”, ] | )
I * 'T'_E'm : 8200 | v tour) 03] hos qoum) et S
& . 2
\l I .—J | — t‘ LI 5y _.—_’ Jaoe i
: b o4 {1IN) FEv (I8) ! RING afr - - .‘ ' \
L4dd R .
e o P/o uioo J ’ CENTER OFF i B "stm00
| q ;5-}& s ol.b g Jusne p—t Leop
‘ b
H i.. g 5 & - P/o,
! utor uio? - 2 W (oun) p J o)1 ' T 18
I ‘5 AT T T 5 [id P/0 U100 2 ! It
J T A ‘ , , ] _
< |/ L~ _ RING s T & 1y Juece i - ! Ly, ,
| ps201 Y-~ W] Seh oM T rd z OFF {guT) , v
e oREEN B W Unl ¢ Opfone : ! ‘ : 4 : v
1t '1“7 gt 1 Ob-—f«cw e ) ot . ’ - J- o _ ® .~ 2205
I . 10% he—2ba ' i3 0N |
| v  he—bfe o e L [ X ™ ON) M:/: f; T? [L.~ ol vy
: o ' 5200 +h T g o-* \o ! i j 2} ;B g T 2. OR! LINATE
: | ' ¢ . ! X 0~
i1 R : T (-S| - OE—" . e i e LOOP 1 i
I {12 5TAGE) i
I woy L uios - oy
| ' __:%_ N —0 ;_.an ' -
) s 1 prter 0 . B9 '
Ll ' t“ e 1 Y | 3 ] d
I SIMULATE Ry 190 o __;_] " ; R __!_;__M_. 3 ' : 5 LOOP 8 \]7 )
¥ T . =L NC ] .
1 2. %) r} [ ey v B U R ., TN |
: 6_1,-/' 3 : : (,?t;*;fmj}m & {& T | | OFF {ouT) on i By e %'-] Ly -
‘ : yeos |10 4 v
. L & LN ' 3 t ] ] Jng
bl we 2o ,_-m % *E4D wee = enn t-t WoRw [ TEST . : el S c/"”_‘i‘ & ¥ E 5 5 ~
) P LIy \ T3 toecroo) f—2 | 1 L 2R o (%) RCV' v
520Y "» s -y YY) L [ P/ \
} . 2 fe it e 1.1 & -y r_uz ? " 5300 .
] e
} 422 | [} P/O UIO) ,...._L, [ utoy GND START [ B 1709
” ‘ -8 wios }-2 el ol “ | 20 e o
: ) L/ = bt o OFF (QuF) ot o 1y e b
. WED e S X HING_GATE t Fe Lo las e ! LI
\ ——,
| | i LA AUV T By prated 2 Il{ -
I TP4 0 P70 U0} | O {Ih} P/o )3 5 g A
! (_E) "we s . ) 5300
& — T CA ey [ S | TRYT L ,
X ¢ 1 I . :
: o &' cro J-Ch?.‘.b,?.n. DN PR il — & ' é :;
) 14,15,18,17 s
L9 1 » o RS
[ —— LAY L. N
: ‘g | ‘ OFF {OuT) : L—-o(:- \ , .
- ure; i \ ‘ '
&l P 3 OVERVELT ___| u: uroz -2 o (1w § ﬁ.l/‘:—f' N ' e~
L 2 e 4 . , (04945.-62601)
b ' ) . | ——(0) vours ’p .
R | : | T Q) cou ‘/J '
P [ Q) AR5
' OFF {QuT) [ f—}' i l . : _l
AT e ———
: 4 1 |
i ) ; $0 " :l/.,._'.g.p.c
on [IN) P/O; )
) o ré ) o ! : 5300 pﬁ;
« v L FESLY A
S 18
W (
1 ’ :
‘, |
| ! » : : X .
0AP3B-8000) $10) B-30-8% 1

et

e o

Figure 8-2, Main Assembly Al Schematic
' 8-5




£L1D

B4 U ELD ”\l
— A —— | —_— —gry

‘554

—s [T %
g | o=

= . it P L e
—S1y— 1z2

e B00T REV A

—gy)— —Pid—

£ o 0za

—yy— S 61D
— —— ~
SHD ‘ o 5
— vIH
L3
_ £24
—GiHy—
g —PIYD— TZH
£ |—rcmy—
—_—y—
il —
—LHD—"

—zig— — 12—
— LD — — Ol e—
—lig—— ——GlH—

8 .|

MODEL 4938A
SERVICE

| Figure 8-3, Power Supply Assembdly 42 Component Locator




MODEL 49384

[SUB PANEL ASSEMBLY (04938-62601) ] POWER SUPPLY. FC BOARD (04936-6000%) - - - - - - - - - - - - — - - - - - -- - . - - - - P G - - . __SERVICE
1 P/ ® . ‘
A3 -(|° | ;
Ly el T T i
T R I il e |
| e = om  m  mm - ) | Ly !
’ ] | P/Ol i —— Ejo } P/O J )
[} i | 37 REG ] | )3 Rp ) | A ) |
: P/o As o = —_
[ | ammmmedl SRS ;J—- —1 1N W oot f.> 1 W | PY-E | ' l
i | : . . _— - |
| ' I I o 1[4
) i ) . ] | P [ ] tn" _‘ CRtY CRY} P
T-< 3 6 LS, LU L A e j v
| : e C1b Looeny P,o e el ‘ 4 tooun ;F& T 38
™ -y +
1o T .03 il el ! — L s A N
} ' ' ) ' ’ b NS TY ef 5 T . el s T e h '
i ° : Py 1] R |
I | P/O ! 1 | : 100 uH 4,68 |
! g F22 Y ' - o I AL s  poe—pi—m |
i ! T ow 1= -1 5. ¥ ™ ) L va0
1}
I _ _ Pi-g ot VRb o ] ] :L_ e YR+ e . gy .,......_._1[._. {
I . 13 y StY .01 R T ca I
i | T, - | che B1) ‘ i
I ] I - t K10t Av) ]
) ) I YR+ 4 -l 2 P VL —
i 1 | I g v b e o e - ) 1) J—- - FESEY ot |
. i P/O P/0 CRY d xags l
' | miod WG by YT CRY4 R28 !
: P/O M4 Y0 4 250 VA {7 |
! b | e o0 p— L)I?P TR M T) o SOV WY ), W W ’ ST T
| P/O - PO . !
i o m—— u203
. { | ) ! - I ! 1 : 33 - i (N3 ) [
I ——— .,1,. _— ""'7 ? ! 2 b 18
: 1 )3 b l 17 A ALY I p/o A 1
| : T4 : b e o - UV B [ 1 .k €20 g l
H r~ i - — e ‘b
' 10 i L
i dem  Len k/o M ettt U203 S
MEUTAAL ~—f— T h\‘)“ | ! ||nq 0o Jf ! Ty | " .,...........5' ‘] ]
\ it & 2 I | ‘ ‘ : - . by 203 — /l' [ }
thD + w072 o= £ yoby | 1P . A o~ i
) / ; ] ‘ F23 s | R+ 3 3 .
Line—y o o- | Yo R L8 7.0 oo
v d L] - : ‘ Lo B Y P d
' Loy e e e e e e —— - - - h
8% ] r [ g U203 2“.‘, l
| | I (I - : ' Y \
: | . AT pjo : o : ob rrmp 70,91
| ) ,,( 2 6 by ‘ ;';; W crts 2226
4
' [ — o - -»—~—-L4{n ] P’S,’ ot ..___?l.m>l._.._.. P y—— i —_— |
1 | ADd [
i l I | [ (I |
: J i S [T} !
: T4 B & ! ' L I A A N : ‘ * I
S T e N B T S el RS % X |
l } | | Joeyn L b0 * ) S0 RY I
) I Tetve T 0 | P/0 |
| | ' | : | M i : CRe & il : t
; N
J (| 2 H74 I B1-10 0 Yy T “*J i
0% - - - -
; : | — _ n 1 [ CFa i
! | e - m t
. | | — ; .
_____ | |
¢ l 1 By P
i ) {1 P/ Iy find , |
| | , R Ay I I
| h A3 e . '
b o L e -l : '
! — T RtY 3 !
) . 3 Vhe ! 8c0 |
I i T‘ cR1E e re © % R0 | ‘
1 i i uhga ? 4540
. . | Ly
L_<9‘; ] ! 1N [+ ) ) - »5 a4 Ci2 $ R16 AW ' L - l-—é 1 .
Ny e . o ¢l [‘a.u reo } !
Pt R15 1 Cle ik ] ) 1000 pf
| 1000 2000 roo - | \[) —
" AN . 3 i
| e v s | Lo FAE pe- N ws '
. \‘n? E s vy l ' l ! ; \ X . a . ""g"t- E‘ c ' '
] cry | * cr CA) ) p ! ' -t X
. . on iF & j 0 [ Ry e
i | oD T e oy : . 7800 331 L .
| | - . . cro a. ‘ u207 !
! €26 : P2r - o Bsos oy *"'“—“““‘-“_—} U oA ) % ' g . B ‘
' 22T sea0 FEG 5 \ Vi ! : ' ‘ l
L - - - - l v | Y | | | 2
. - - - - - - - - - - - - - 4318-£7002 $102 B-t-mal

I - - -— . - - - —— e b fm— -~ - L -— e - — = — el -

i .
1

| _ N o | ‘ 1 Figure 8-4, Power Supply }lsselnbly A2 Schematic
| . | | 8~7/(8~8 blank)




3

i, p——




HEWLETT[bp pACKAFcD i
.’ o . ‘. . ! .| :l

S ..:- ’.I::.': “: _‘ X, Cn :& I SRR S i ’ .:‘-._i . _‘ . ). . ._ ._ A .~| ! 1‘37_\

; L ST -_MANUAL cnmees_

;?------ HANUAL nzscn:prrou--—---‘-f'cuANca DATE . 14 December 198A ;

jiINSTRUHENT 4938A . (This change supersedes all
SRR ,_l¢“n| earller dated chnngea)

SERIAL PREFIX'-' 2432A r f'7 R ; '

; Lot - ' . Hake all changes listed~as BRRATA.

“iJDATE PRIHTED: . September 1984 .

: = *-Check the Eollowing cable for .
J'HP PART NO. 0&938 90003 B -1 your instrument s serial prefix
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luxcaosrcnz no.}oagas 9000&- , :-'ichange(s) ‘to manual.’ '
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'1Section'1;Pa3e 1=4;. Ringer Terminafién”-’;].; _?.} mf:.;,
‘Change " REH~3 load: 1mpedance tos: -l ' o T
'1780 ohms +I -1%- in_series wf:h 5 uF +/ 201 nonpolar '
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Section VI Page 6-7 -
.?Change AlCY to Part Number 0180 36&5 CAPACITOR-FYD 5 uF 20 Z ZOOV
EREER %AlRlO to Part Number 0511-3721 strsroa 1:78 k, 1z, S

:Section vr:: _Page 8- 5 Lo
Change ‘A19C from. <45, to 5
AlRlOlﬁrom 2330 to 1780 v
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