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Title & Document Type: 4260A Universal Bridge Operating and Service Manual
Manual Part Number: 04260-90011

Revision Date: October 1982

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
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-from the date of delivery, or, in the case of certain major compo- '

CERTIFICATION -

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published

~ specifications when it was shipped from the factory. The Hewlett-

Packard Company further certifies that its calibration measure-
ments are traceable to the U.S. National Burcan of Standards to

the extent allowed by the Burean's calibration facility.

WARRANTY AND ASSISTANCE

' ]
All Hewlett-Packard produets are warranted against defeets in
materials and workmanship. This warranty applies for one year

nents listed in the operating mynual, for the specified period, We

- will repair or'replace produets which prove to be defective during

-the warranty period provided they are returned to Hewlett-

" Packard. No other warranty is expressed or implied. We are Jot

\ ‘ o : 1
liuble for consequential damages, \

' . '| L3 ' ! » 3
Service contracts or customer assistance agreements are av:ul:\;hlv
for Hewlett-Packard products that require maintenance and|re-
pair on-site, ' | , ) o

1 : o :\
For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manupl,
! ' ;
| ;
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[ Slodel 42600

1-1. DESCRIPTION,

1-2, The HP Mudel 4260\1\ Universal Bridge {Figure
1-1) makes (ast, ensy menkurementsof resistunce (R),
capacitance (), inductance (L), capacitor dissipation
factor (D), ur inductinee nﬁu:llity factor (Q). . The in-
strument ineludes five brid e cireuits, selocted by the
FUNCTION switch, as well as the dutet.tur and 1 ki
oscillator necessury forde :md e measurements, For
measurements at frequencies other than I kilz, an
external oscillator must he used.

1-3. Front panel controls selet':t the measyrement
function and range, with R, L, iand C values displayed
with four-digit resolution on an in-line, dipital coun-
ter, Q and D values ure displayed on a dial with n

. red hairline indicating the mensured value, The nuto-
balanee efrcuit and an easy-to-rend meter reduce the
time required for measuring low Q or high D compo-
nents.  Correct decimal point location is nutomitic
and direction lights indicate which way the CRL con-
trol should he rotuted for the measurement,

1

1-4. TERMINOLOGY,

1-5, The definitions of the foliowing terms apply us
they nre used throughout this manual,

a. RESIDUAL (inductance or eapacilance): distri-
buted inductance or (..lp.lcit.uu.e always present at
UNKNOWN tcrmin s,

b, leSIPA'I‘lON FACTOR {D); loss factor for cap-
acltors (equal to reciproeil of Q).

¢. QUALITY FACTOR (Q): [ipurce of merit for in-
duetors (equal to ree*proeal of D),

d. Cs: represents equivalent eircuit of eapacitor
in serics with resistor, !

e, Cp: represents eqiivalent eireult of eapacitor
in parallel with resistor,

f. Ls: represents eqnlxlv lent cirLult of inductor in
series with resistor, |

B Ly rupresénls uqﬁ‘iv:llen't circuitof inductor in
parillel with resistor,

- 1-6.

. the Model 4260A Universal Bridge,

Seetfon [
Dieragraphs 1-1to 1-13

SECTION |
GENERAL INFORMATION

h, AUTO NULL: climinutes DQ manuial coptrol;
direction for null §s automatically indicated for Cp
mnd Ls measurements,

INSTRUMENT IDENTIFICATION,

1-7. Hewlett-Packard uses a two-scction, eight-digit /
serful number (000-00000), The first three digits |
(sevial prefix) kdentify o series of instroments; the
last [ive digits fdentily a particular instrument inthat
series, If the serial prefix on the reiar panel of your!
instrument does not apree with the seria) prefix oy’
the title page of this manual, there are (IIHuruncc}
between your instrument and the one deserlbed inthis
manuil which are expliained in the Insert sheot sup;
plied with the mamual, If the insert sheet §s missin{,
the information can be supplied by your neiarest
Hewlett-Packard {ield office {addresses nre lihtml it
thc back of this manual),

I-B. APPI.ICATIONS.

1-8, The Model 4260A makes quick, easy measn fe-
ments of R, L, C, D, or Q characteristics of pusrive
clectronte components, R, L, and C measureny s
nre mitde with 3- or 4-digit resolution, With exte mal
nell voltmeter, nceurite measurements are possible
for milliohms or megohms. The instrument is reulily
portable Giecessory carrying handle, HP FLOSTA, [ean
be easily atlached without screws), :

1-10. SPECIFICATIONS.

1-11, 'Table 1-1 lists nll technienl specifientions for
Flpure 3-4 shows
DQ range versus frequeney characteristics,

1-12, AUXILIARY EQUIPMENT REQUIRED.

I-13, Extermal de null millivolbneter (such its the
HE Madel 413A) is recommended for accuritte B meits-
urenents helow 100 ohms il above 10 kilohms, Ex-
ternal generator (such us HP Model 200 CDY with 2 volt
output and 600ohms output impedanee is reguired for
20 Hz to 20 kiiz measurements,  Exteenal tuned null
detector with 90 JB gain and input impedance greater
thian 10 kilohms or vscilloseope with 100 :V/em sen-
sitivity - is recommended for the measurement with
exterml generator,

1-1



Svetton |
Table 1-1,

Mool £2507

Talbbe 1-1, Spevitientions o

CAPACITANCE MEASUREMENT
CAPACITANCE
iigeer 1 pF o 1000 pF,

Avrurucy
e (1'% el Digit), from 1nF lu 100 F,
£ (2'h + 1 Digit), from 1pF to 1nF and
100 pF to 1000 pF,
Residual eapaeitinen
DISSIPATION FACTOR
Ramze:
LOW IV« = =) (f serkes ©): 0,000 100,12,
FHICHE-D - = = D (o parpbiel €): 0,05 tn 20,

for C > 100pF,

in7 mnu--s.

=2 pF,

Aveurdey:
14

LOWD -« p——2 1,
~ T of Reading
HIGH D -~ + {10 D of Reading + 4) 5,
- (10 JDof HReading + 2) %
{C greater than 100 pF and at 1 kHz; i aldi-
Honal ervor + ONE DIAL DIVISION is re-
quired nt frequencies other than 1 kHz, )

INDUCTANCE MEASUREMENT

INDUCTANCE
Range: 1l e ll)t]t) H, InT
A ruraey;
(170 0 DI, frow 1 bl to 100 1,
L2 I)I-'tt), Freomp b dE b 1000 11,
Reskleal inductapes < 1 pl,

QUALITY FAC l()li

st }
LOW Q) - - =Q {of series L) 0,05 tn 20,
FEIGEL € - == Q {uf parallel L) 8 to, 1000,

T Ehes,

i

Accurncy: for L, > 10011, .
L 10 ;
~ LOW Q -~ + anr teading ' 4) 5,

10 o~ it
(JQ of Reading h2) o :
HIGH Q -- + 2 J/Q ol Reading ‘h
{L greater than 100 pH and at 1 kHz; an adi-
_ tional error + ONE DIAL DIVISION &5 re-
' quired at frequencies other than 1kHyz, )

RESISTANCE MEASUREMENT

HESISTANCE
Range: 10 miliohs to Il) nwpnhms

Accuriey:
g1 o 1 Digit), from 10 aolims to 1 mogohm,’

27 ¢ 1 Digit), from 10 milliohms to 10 uhms
and 1 megohm to 10 mepahms,

Residual resistanee = 4 mblliohms,

Resistanee measorements at DC only,

!L‘ECTRONIC AUTO NULL

Ebimimetes noed Fxe DO mdjustmeents in parallel C
il series Lomensuromoents e 1 kHz,

Accurney (when D % L Q5 Tand CL measure-
ments are mivde bn 3 amd 3 fpards) equals

[normal opernthe: vondiiion £0,5%], .‘ .

in 7 r:lnp.be;. :

AUTOMATIC NULL DIRECTION INDICATOR

Direction of the CL contenl rotabion requkeed oy
thee brbde null Bs astomatically indicated by the
front panel indiealor lghts,

OSCILLATOR AND DETECTOR
INTERNAL OSCILLATOR: 1 iz 327,
rms b,
INFERNAL DC SUPPLY:
nominal AC line voltape, ‘
INTERNAL DETECTOR: Tuned amplifier ut I kHz;
functions ns a preamplifiey for measuremoents
with exterml penerator, . |
EXTERMNAL OSCILLATOR: 20 1z to 20 kHZ mens-
urements of capaeitimer, induetance, dissipation

factor and quality factor are possible with
extermel aseillator (range will b " funetion of

applivd frequency),

100 v

Loess than 4'0 volts at

i

r GENERAL | .

DC UIAS:
Voltape: Up to 6V at AUTO,
Up'to 35V at MANUAL,

Current: Up to 10 mA,
POWER SGPPLY: 115 or 230 volts ¢ 10%, 48~ 66
Hz, approx, 7 wulls,

DIMENSIONS:

li

. RETIRS y o ow . . r. T Y
| P i
[ '
! by [
v,
, * L .
Ly £ e IRt
L] |
I T-T. ! e N
{ :
. . ) 1
LA T N A R T R R R TNy | M

WEIGHT:

Net, 11 s, (5 ke,
Shippimg, 16 s, (6,8 ky),
ACCESSORY SUPPLIED: Tt}

" NEMA plug,
EQUIPMENT 'AVAILABLE; ‘
. J . . ‘
1B-pin peintod eireuit extender bard 5060-2041
15-pin printed circolt extender board 5060- 0049
DC Null Voltmeter, HP Model 413A
20 Hz to 20 kilz Oscillator, HP Model 200CD
Oscilloscope, HE Madel I-EOA ,

i

power cible with

L ML M L e s e m t hmmd g om




Mudel 42607

Sevetion I}
Paraeruphs 2-1 by 2-10

SECTION Il
INSTALLATION

2-1." INTRODUCTION.

2-2, 'This Q‘t!cliu:l of the manuil eontains informa-
tion for unpiaeking, inspection, repackaging, stopape,
and instullation of the Model 42604,

2-3. UNPACKING AND INSPECTION.

2-4, If the shipping carton is damaged, ask that the

carrier'sagent be present whenthe instroment s un-
packed, Inspect the instrument for cimape (seratehes,
dents, broken knobs, vte. ) | If the instrement bs dam-
nged or hils to meet specifications {(Performance
Check, Paragraph 5-9), notify the carrier and the
nearest Hewlett- Packird field office (see list ot back
of this manual). Retadn the shipping carton and the
padding miaterial for the earrler’s inspection,  The
ficld office will wrrange for the repadr or repliicement
of your instrument without waitimg for the elabnagainst
the carrier to he settled,

2-5. STORAGE AND SHIPMENT.

2-0, PACKAGING, 'To protect valuable electronie
equipment duting storape or shipment always use the
best packaging methods avallable,  Your iHewlett-
Packard fleld office ean povide packing waterinl such
as that used for orlginal factory piackaging, Contract
packaging companies n miny eities ean provide de-
pendable customy packaging on short notice, Here ipre
two recmmnundud||>;}ckalgi:|g methods;

n, RUBBERIZED HHAIR, Cover piinted surfiucesof
instrament with protective wreapping paper, Pack in-
strument seeurely in stropg corvrognted container (350
Ib/sq in, bursting test) with 2-ineh rubberized iy
pads placed alome-all surfices of the nstrument, In-
sert fillers betweeh pids and conlitiner to ensure i
snug [t, Mark the box " Deliente Instrament” and seal
with strong tape or metil bhands,

h. EXCELSIOR. Cover pabnted surfacesof instru-
mentwith protective weapping paper. Pack instroment
in strong corrugnted contalner (360 1h/sq in, bursting
test) with o layer of excelstor about 8 inches thick
packed firmly apadnst all surfiees of the instrament,
Mark the box "Delicate Instroment” aml seal with
strong tape or metal bands, .

2-7. ENVIRONMENT, Temperiture duripg storage
and shipment should be limited as follows:

n. Minkmam temperature -40,C (--ﬂ)"l—‘).
b, Maximum temperature »75°C {1577 F),

2-8," The Muodel 4260A is equipped with-plastie foet
and tilt stand for beneh operation as shipped from the
factory, When the instrument is to be rack mounted,
a combining ease (Padigraph 2-9) or adapter frame
{Paragraph2-10) is required, These ltems are avalil-
. :]

able  through your  Hewlett- Packaed  Safes/Servies
oftice,  These two methods for rack mounting are
outlined in the Yollowbmg paragraphs:

2=, COMDINING CASE, The combintie case (HP
1052A) =hown in Figuee 2-2 b5 0 medular unit which
aceepts sub-module upits such as the 1/2 module,
Melel 1260A,  The combining cise ean be usod as o
heneh instrument or It can be pack mounted, A rack
mounttng kit (HP No, S000-0776) b5 supplivd with, the

Slstrament, When only bali the eepse is used, o blank

fitter pitnel (HP No, 5060-0794) ks avallable to enelosse
the unused half, |

2-10, ADAPTER FRAME, The wdhipter Drame (HP
Nt BOG0-0797) in Figure 2-1 is a vack friome that
aceepts any combination of sub-module unlts; it ean
only be rack mounted,  Instoll instroments in the
uchapter [rame as follows:

i, Ploce udapter frame on edge of beaeh amd stack
sub-module units (steps [ and 2} n Devme, - Place
spacer cliamp between units (step 3,

b, Insert two end spitcer elamprs (step 4) and push
units Into frame, ' '

e, Insert screws on either side. of friame!(step §)

i tighten until units are tight in feaeme, I
g Thé complete assembly s now ready thp rack ! |
myunting, = , :‘ !
i f \ I|‘
@ Bl |\l
ADAPTER |
FHA\ME V‘ !
/__,_—-—\\‘ . !
Tt e
_-(.3 /"’H" o
> 9 " \UH MODULAR
&) ! : UNIT

O
5} -
T

®

SPACER CLAMP
RE TAINING SCREWS

3

‘Figure 2-1,. Adapter Frame

2-1
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2-1). OP‘ll\TION FROM 115 OR 230 VOLTS.

2-12, 'The Model 4260A cun be operited from either
115- or 230-volt (c 10°7) 50 to 8O Hz power lines, A
slide switch on the rear panel permits quick conver-
slon for operatin from either voltage. Insert a nar-
row blade sercwdriver in the switchslot and siide the
switch to expose 115" nurking for [16-volt operation
or''230" marking for 230-volt operation, 'The instru-
ments nre supplied with o 0, 1 ampere fuse for either
115~ or 230-volt operation,

CAUTION

Do not change the 116/230 switch setting
i . during operation,

: Seethon II
Partzeiphs 211 tn 2-14

'2-13.'3-CONDUCTOR POWER CABLE.

2-14, The Model 4260A is equipped with detachable
3-wire powertcable, Proceed s follows for instil-
lation: ;

i, Connect Hat plog {3-conductor female connector)
to AC line jack at rear of instrument,

b, Connect plug (2-blade male with round grounding
pin) to 3-wire {groundnd) power outlet, Exposed por-
tionsof instrument aregrounded throughthe round pin
on the plug for safety; when only the 2-blade outlet is
avalluble, use connector adapter (HP Stock No, 1251~
0048), then conneet short wire from side of adapter
to ground, S

2-3/2-4
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Section ITI
Paragraphs 3-1 to 3-12

- SECTION 1il
o OPERATION

-—'I INTRODUCTION.

3- 2 This ‘seetion outlines operition nf the Universal
Bridge,  An operatine procedure is piven for ecach
medseeement function.  All front and reay controls,
conpectors, apd indicators ape ln'h-!ly explained in
Figure 3-1, .

'2-3, TURN-ON PROCEDURE.

-4, Before applving powoer tn the nstrumoent, sot
controls as foflows:
\ .
Voo Set FUNCTION vonteol for type of measurement
; to e mide and RANGE switeh near pd-range,

1

wise-to roduce meter s t-uslli\'il)

¢ St CRL. control to 1030, A
d, ' cl rud VI-.HMI'.A 10 knob tull Counterclockw ise

to Cl\lo. : .‘l o

} T .
e, 8ot rear-panel 115230 volt switeh (o expose

numbers which correspond to the I voltige used,

fo Sotrear-panel OSCILLATOR switepnto INT 1 RC,
Three rear shorting straps should e in plaee (soe
Birageaph 3-42 1or -apm'i‘al mesurements ),

g I meter pointer s wot e hllm.lll}'tl'lllvll'tl
conter as follows:

(1) Turp strument off, Walt 30 seconds tor ali
capacitors to dischiepe.
. i

2

—

Remove two serews wheh hold top eonver Lo
reay papel apd slide cover towaed rear,

3

—

Lociate the black zopoadust sepvw at lopeeptey
of meter,  HRotate serew clockwise wtil moter
pobnter is tolett ol zero amd begin moving right
toward zero,

1) (.‘nntlnuv to rotite serew cloekwise; swp when
pointer ks on zere, It the pointer un-rslumtu
zcm, repeat steps (3) and (1),

]

(5) When pointer is exactly on z.vlu, rotate sepew
approxinutely 15 degrees countereloekwise,
This is enough to freethe idjustiment serew from
the meter suspension. I pointer moves during
the step, repeat steps (3 and (5),

h. Apply power to instrument by connecting ae e wer
cord und setting LINE switeh to ON, One ol the deci-
mal point Lights in the CRL counter will Light to indi-
ciate power is applied 1o the instrument,  Allow 30
seconds for the instrument to stabilize. The 42600 is
now ready to use, The following paragraphs vutline
procedures for standard R, L, amd C measvrements.

h. Sel S[ NSITIVITY control pear lu[lumnlvrvlm Kk~ |

Cposition, and the CRLE control setting,

Yo,

3-5. USE OF THE DQ VERNIER.

-6, The DQ VERNIER control provides tine eieetri-
citd adjusting during P or Q measuremonts,  The DQ
dind setting does not ehinge as the DQ VERNIER is
ehanged,  For any sctting of the DQ.VERNIER, NQ
dinl accuraey is maintained s outlined in Specifiea-
tions, The DQ vernjer is aselul for kege B or small
O measurements, - Usiy the DQ vernier tor a bridpe
null prevents false mells eaused by ek of yoesolutjon
with the DQ control, X)) VERKIER ranpes ape’

N ACAL) to 0,601 In LOW D) range
0 l(.':\lg to 0,016 {of 1/D) in HIGH D range
0 (CAL) to @, 016 in LOW Q range !
0 (CAL) tn 0,001 {of 1/Q) in HIGH Q range -

3.7. DC RESISTANCE MEASUREMENTS. ;
3-8, POWER CONSIDERATIONS, Co

1t

3-1 Power applied to the unknown resistor wibl viey
depending upmi the unknown vidue, the RANGE switeh
MuaXimum
opeyy cirenit voltige aerass the UNKNOWN terminals
is 40 Vdeo  Shoet-cirenit coreent through the  UN-

KNOWN tevminals is 25 ‘milkbinperes BEES b,
Voltige Nernss tlu-unknu\\'n rnwislm‘ it e asyred
with a high input mu:ml nee Voltmater such as the P
A10C, A12A, or J13A O’ Patiiraph 3-15). Corropt .

‘ttunm,h the inknown pesestor ean be npsisurad with

elip=on miammeter suehas the HP 42818 (seo l’-ll-l-
gEaph 3-15). ;

3-10, MEASUREMENTS,

3-11" Resistanee vialdues hetween 100 olims ol 10
kilohms can e measured guiekly with 1'7 aceuriey by
using only tront-pane) controls,  For measurements
of vitfues between HEmilHobos and 100 ohs oy e
tween I Kilohms and 10 megohms, an exteenal noll
meter such as the HEP 413A s desiralde for better
sensitivity durtng the measurements, Thesetwotypes
of meirsuremepts areontlined ses separite pracedures
in the following paragraphs,

=12, 100 OHM to 10 K OHM MEASUREMENTS,

. Portorm the turn-on procedure vutlined in Pira-
praph 3-3,

1
b, Set FUNCTION switch to It position,

Comect the resistor to be measured to the UN-
RNOWN terminals,

d. Set RANGE switchfor meter indication near cen-
ter ind increitse meteyr sensitivity by rotating SENSI-

“TIVITY control elockwise, If meter indication is right

of center, turn CRL control cew, If left, turn CRI,,
control ew, Adjust CRL contreol for meter eonter indi-
ciationwhile inereasing SENSITIVITY control to maxk-
mum sensitivity (full ew),

3-1
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Figure 3-1

Madel 4260A

1. LINE Swihteh:

3, RANGE switeh:

'R FUNCTION h\\itvh:

5. Null Meter

'FRONT PANEL

opplics ne Jine voltoge to nstroment,

2. HI~:N5['I‘;\'I'I'$’: conlrols moter sensitivity: ew for mux,

seleets musurement range,
nnfeally controls waoukvalent eireoit aml uunmllhpluy )
i winlow len\\ meter ad nlse pointer for DG dind,

solnots type ol measureinent,
Mechanienlly conbrols units vidubs disphiyed S wisdos -
below meter, Changes deciimal poinl plicemenl in nu-
merien) display,'

indieates sul) ar center seade,  For R
measnrements,  meter deffects either left or right,
For Cor L meusurements moeter aofleets vight unly
unthl pallesl,

St . |
€, UNKNOWN termipals: connect compeonent lobe meas-

ured betweenthese two binding posts. Comnectdirectly

Mech-

1.

indicates Disdipgtion Fuetor (D) or (uallty
Facter (¢). Mechanivally rotated by 1) conteol,  Dinl
seales trer LOW : 001 1o L 12 BIGH 1, 06 to 60,
LOW tx 02 tu):m: IWGH ¢ b to 1),

REAR PANEL |

AC LINE (nmmutur' volmiels Lo Htt plug un power

eabl, i ]

LINE \'ull.u,v.‘s ‘eche pulmiln upre lliun fron either
L6 Voo or 250 Ve,

DG Mie:):

LINE fuse: ah L mnpere provides overiomd protection,

OSCILEATOR INT-EXTswlteh: seleets internal osell -
ntor or external osellator npd vontrols error sigoal
amplilicy frequency response,  For INT setting, orror
signab amplifies s tned e Tk Tos EXT, amplifies
vesponse B flat between 20 Ha aml 20 k)bz,

'
: !

“ror use very short leads, bco "WARNING in p.uru;,rnph 5. Extermal Oseithor Terminalst connvet external os-
3-23d, ; . eillitor to these terminils, i
1. CRL gontrol: - audjosts brbidee balance for meter ) 6. DETECTOR Omput Terminals: error signal amplifier
durbng measurements,  Mechanieally coneeted to - outpul suppticd o external tmed nmplifier or oseillo-
o merkeal counter w _hich imlieates iR, L, or ¢ m-nfl;-mrml seope.
vitlue,  DErvetion lights st above contro! indicite ro-
tation divection for null on weter for Cp AUTO or | sl T. DO RESISTOR Cs Lp Terminalse conneet varkuble e
AUTO functions only), sistor for special low frequency 1D (Cs funetion) or ¢
b, Becimal Polnt Lights: one of three lights (selected by :1:.'212::,:1::1:31::\l:;:ll:tbll]l‘t:.:llit;l’;, 1:‘;{;‘:""'“"0““ ally von-
FURCTION i RARGE switch positions) fmlivates cor- 0 -0 0 0n0 D0 e e ! _ '
rect deckmal point,  Light on indicntes ne lne voltige 8. DG RESISTOR Cp Ls/ BIAS CAPACITOR Terminals:
is applied to the instrument, Cobneet varbible reststor for specinl low l’ruquunuy 1}
9. Numerient Countor: ‘J.I[spluys value of 1}, L, ulr C.. (Cp funulinn) 0:- ‘? (s lu;u;lf;m) nu“ mur?“wl.l.‘h X For
Mechanieally defven by CRI, control, Ramge is from L or Lameasurements withdebias, conneet ncapacitor,
0000 to 1030, . Ferminals normully connected m;.cthur with shorting
steap, C
. - ¥ noeke LY T - 3
1. :;‘i::::::ﬂ;w‘::;” I;;:l'\(f::ﬂ’.1:::.:;:::::{ ﬂif:l'[f'r" ber 8. BLAS BATTERY Terminls: conneet hattery (6 Vile
" nrax) for © or 1. measurements with Jde bias,  Termi-
Lot potate dial.  DQ seale ik ¢ mhmm‘l with vernier mls normally shorled together with shozting steap,
tall countereluockwise,
, ’ [
Figure 3-1.° Front and Rear Panel Controls, Indicators and Cunnectors Vo
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e, Ttead nieasured resistiance value on CRL counter,
(Observe decimal point location and units displuyed
in window helow meter, )
by Note

'For maximumn resolution, [inal CRL coun-
tes display should Im greater than 0100,

3-13, MILLIOH\'IS AND ME(;OHMS I\I[:ASURE.MI‘NTS
For measuretnér,shi ' "en 10 milliohms and 100 ohms
or hetween 10 Kilphins and 10 megohms, it sensitive
de null voltmeter such as the HP413A should .6used,
Referto Paragraph3-16 for voltage and current hueis-
urements for the unknown R, Connect the null volt-
meter and mike resistince measuremoents asloilows:

a, Remove:the shorting straponthe voltmeter reay
panel ground terminals to avold ground loops,

b, Perform theturn-on pmwduw outlined in Para-
L,Nph 3-3.

¢. Comnecet the voltmeter input ground or low term-
inal to the rear-panel detector pround terminal onthe
Universal Bridge, Connect UNKNOWN LOW terminal
to the other Voltmeter input terminal,

d, Set FUNCTION switch to R,

¢, Conneet the resistor to be measured to tlufe.UN-
KNOWN terminals, “

[, Sct RANGE switeh for meter indication near the
center and increase nicter sensitivity by rotating
SENSITIVITY control t,luckwibc If meter indication
is right of center, turn CRL control cew, If lelt, turp
CRL control ew, Adjust|CRL control for muter een-
ter indication while increénsing SENSITIVITY control
to maximum sensitivity (full ew),

g Read measured resistance value on CRL coun-
ter, (Ghserve decimal point location and units dis-
played in window below meter,)

CAUTION FOR LOW RESISTANCE
MEASUREMENTS

For best connection to the bridge, leads
should be Inserted into the biading posts,
“and the binding posts should be serewed
tightly to reduce contact resistance, Short
heavy leads can be vsed,  Lead resistance
should be measured with the free ends con-
nected together,  Subtract tie lead resic-
tance from the bridge reading,
) B

3-14, The fastest pruéuduru for R measurements s
as follows:

a. Set FUNCTION switch to R position.
k. Connect the resistor othe UNKNOWN terminals,
c. Turn CRL ‘control cw to 1030,

d Increase SENSITIVI’I‘Y for deflection (rl:,ht or
!eft) on the null mcter. ;

Section HI
Paragraphs 3-13 to 3-20

¢. Rotate the RANGE switch until the meter pointer
passes the null, If meter deflection is right, perform
step [ I meter defloction is left, turn RANGE switch
one step ew,  Adjust SEI\SITIVI’I‘Y control for ri;,ht
deflection, |

[. Turn CRL control ccw to abtain & nell on the
meter; set SENSITIVITY control full ew, ndjust for
the null with CRL contyol,

. Read the final resistinee on CRL counter stlong
with the units :lispl.ty

3-16, VOLTAGE AND CURRENT FOR UNKNOWN R,
When voltage and current values for the unknown sire
to he measured, a de voltmeter such ns the HI? 413A
should he used with a current meter such as the HP
4288 clip-on milliammeter,  Make voltige and cur-
rept meiasurements as follows: '

i, Make the resistance measurements s outlined
In Paragraph 3-12 or 3-13 and leave the Madel 4260A
set up for the null.

b, Remove the shorting strap on the yoltmeter rear
panel ground terminals to uvoid ground loops,

¢,  Connect the voltmeter input ground or low ter-
minal to the rear-panel detector pround terminil on
the UniversalyBridge, Connect the UNKNOWN hiph
terminal to tho other voltmeter nput terminal,

d. Read voltige nevoss the unknown IR on the volt-—
meter,

¢, For current through the unknown R, clip the
milliammeter probe to one of the unknown leads and
rend upknown currest,

3-16. CAPACITANCE MEASUREMENTS.
3-17. INTRODUCTION,

3-18. Cupacltance measurements are normilly niude
al a frequency of 1 kHz from the internal oscillator,
For C measurements at frequencies between 20 2
und 20 kHz, an external oseillator can be connected,
us outlined in Paragriph 3-42, Special Me.murumcnth.
Direction lights indieate the correet rotution diree-
tion for Cp AUTO measurements. The mensured ©
vitlue is displayed on the CRL counter with correct
decimal point location, units and equivilent clreuit
ulso displayed, Dissipation fietor (D) can be meas-
ured after the bridge is halimeed for the capelitance
measurement, The measured D value is displiyed on

_ the DQ dial, !

3-10, RESIDUAL CAPACITANCE,

3-20, The restdual capacitinee of the UNKNOWN
terminls can be measured with nothing connected to
these terminals, Its value is typieally 2 pf or less,
When small capacitance measurements are mide, this
residual capacitance should be subtracted [rom the
measured value, If external leads are used to connect
the unknown, tho residual eapacitinee measurement
should include ii:elead capacitance. Errorscaused by
rcsi'lu.ll and lec.lc.lpacit.mce arelisted inTable 3-1,

3-3



Seetion 1l
- Parageaphs 3-21 to 3-23

Table 3-1,

Madel 4260A

Caorrection Terms for Residuit]l Lead Errors
{Add to Measured Value ns Indicated)

iMmts.ired burios Resistance Series Inductance Parallel Capaceitance
Quant ity R, l.J" C o
c, No error -4 L, C} -C, {1 - DY)
: 2 2
Dof Cs ~2nf Rn Cx -4’ l‘oC:\Dx ' Dx (I Dx) CO/Cx
L PO 0! Anlf? 1 - 2 -
Cp nfR C D 42’1, C) (1 - D) c, }
3 21 3
Dof Cp -2 IRQCx (1 Dx) ~4n? l‘ochx“ ' Dx) ' [)x Co/cx
R 'Ro ‘No error No error
Ls No error -Lo -4n’!‘cn L:( (1- é},{- )
. Fo Ry | Lo 2 A
?o[ Ls YQ g - L Q, :.4,, f’cox.x(Qx ' q
Lp | - R” ! -L (1~ L antie 12
I ‘ ';;'f'(j;-“ _ 0 Q; ) -4 1C L,
| ' R, ; Ly i e 23
S - A s
Qof Lp ' 2rl L 1+ Q) T."‘(‘Qxf Q ) ’4"f9()lx()x
X x . X ;
F
! ' where [ is frequency
Cyx Is unknown c.tp.xcit'mce
Dy is unknownD ; :
Ly s unknown inductance :
Q¢ s unknown Q
w ! .+ 3-21. Cs AND Cp MEASUREMENT DIFFERENCES, f. U the right direction indicator is lit, rotate CRL

3-22, The measured valueof eapacitance dependson
! whether & seriesor parallel equivalent eireuit s used
N for the measurement.  The relafiens' ip between i

series capacitance (Cs) cireuit and n parallel capaci-

tance {Cp) circuit is as follows: Cs = {1+ D?*) Cp,
where D is the measured D value, The Jifference
between Cs und Cp is large when D is greater than
0.1but Cs is within Ve of Cp if D is 0,1 or less,

3 23, MEA.)UREMBN’I‘ PROCEDURE,

.o, Purform thc turn-on procedure outlined in Parn-
\ gmph 3-3, ¢
b. Check to insure that the 3 DQ RESISTOR and BIAS

terminil pairsonthe rear panel are shorted withtheir
respective shorting strabs,

Je, Rotate the SFN"I’I‘IVITY control full cew,
d. Set FUNCTION switch to Cp AUTO position,
: ! "WARNING «Discharge eapacitor to be tested
"o before cqnnectinb to UNKNOWN terminals.

' e, Connéct the c,xmcitor tobe messured to the UN-
1'KNOWN terminals, "WARNING"~Discharge capacitor
h,\ Le testn;! beforc cnnnbctin;, to UNKNOWN terminals,

e o A

control clockwise, I the left direction indieator s
lit, rotate CRL control counterclockwise, Rotate

. SENSITIVITY control clockwise to give near full scale
meter deflection,

18 lf the CRL control is fully ew ind the right di-
rection indicator remains lit, turn RANGE switcheew
until left direction indieator lights, 'Adjust CRL con-
trol for meter null und rotate SENSITIVITY control,
cew as null ks approached,

h. When null (bridge balance} is achieved below
0100 on the CRL indicator, sel RANGE switch to the
next position ew and rotate CRLcontrol for null indi-
cation. (This is possible for.all measarements above
100 pf, ) Capacitance is indicated on the CRI, counter,

i. To measure D for the unknown ciapacitor, set

FUNCTION switch to Cp HIGH I position,

j» Adjust DQ control for minhimum meter indieation,
(The CRL control cin be adjusted slightly for best
nutl, )

k. When a mull indication is inlpossib[e in the Cp
HIGH D position, set FUNCTION switch toCs LOW D,




Muodel 4260A

Adjust DQ control for mipkmum meter indieation. The
D of the unknown capieltor is read from the D seale
Indicated by the red pointer in the DQ window,

3-24, The fustest procedure for C measurements is
as {ollows:

i, Set FUNCTION swite)s to Cp AUTO position,
1), Comnect eapacitor to unknown terminals,
le "Turn the CRRL vontrol ew to 1030,

‘ : 1 ! : .

d, Hotate RANGE switch until o erossover poipt of
the indientor ughts is obtiained. (Left indieator Hehts
instead of vight one and viee versia, ) If you eannot
obtiln it erousover, see step e note, :

e, I left indicator Lights, ndjust SENSITIVITY con-
trol for n right deflection of the null meter pointer,
I the right Indicator Hights, tarn RANGE switeh one
step cew and adjust SENSITIVITY control for n right
deflection of the null meter pointer,  Note:  §f the
right indicator stays lit regardless of the RANGE
switel position, the unknown value of the eapeitor
must be beyond the highest range of the bhridge( >
1000 1), i the left indicator stays it repardless of
il RANGE switeh position, the upknown vilue of the
capacitor must be Lelow 1000 pF,

. |

f. Rotate the CRIL control cew untll o erossover of
the indicator lghts is obtiined,

£, Set SENSITIVITY full ew and adsust for nollwith
CRL control, ) :

h. Read flnal eapacitor valtie on the CRL counter
and units display,

3-25. VOLTAGE ACROSS UNKNQWN C,

3-26, When voltuge across the unknown C is to be
meisured, o vicuwm tube voltmeter such as an HP
400D, 400H, or 400L shoukd he used, The procedure
is us follows: \

' t
it Make the eapiueitance measuremoent as outlined

in Paragraph 3-23, and leave the instrument set up at
null,

b, Isolate the Voltmeter from power line ground by
using a two-prong power cord adapter and leaving the
acapter pigtdl el disconnected from ground,

¢, Connect the Voltmeter input ground terminl to
the -IZGDA rear el detector ground termin,

d. Connect the other voltmeter input terminal tothe
4260A UNKNOWN termimil (hot the LOW terminal).
Read the voltage teross the unknown C onthe vultn'wtor.‘

3-27, INFLUENCE OF D IN Cp AUTO
MEASUREMENT,
3-28,. The accuritey that is specified for Cp AUTO

measurement §s obtiined when D is less thanl, When
D is greater than 1, accuracy of Cp AUTO measure-

Section 111
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ment s reduced due to the reactanes of the variable
resistanee efreuit of the AUTO null,  Typleal datn is
shown in Flgure 3-2,
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Figure 3-2,  Capacitanee il hduetaaen
: Errors in AUTO vs D& Q

3-29. INDUCTANCE MEASUREMENTS,
3-30,  INTRODUCTION, Lo

3-31.  Induetanee measurements ape nulfnmlly e
at frequeney of LkHz fromthe interpal nseillor, For
L measurements at frequencies botween 20 Hz amd 20
kHz, an external oselllutor can be eopnected, as out-
Hned In Parvagreaph 3-42, Speeial Measurements,  Di-
rection lights indieate the corpecl rotation direction
for Ls AUTO measurements, The measured L value

: Is displayed on the CRL counter with correct degimil

point loeation, units, and eqnivident eirenit slso dis-
played.  Quality Eactor (Q) can e meassred after the
bridge is badimeed for the inductanee measurement,
The measured Q vidue is displayed on the DQ dinl,

§-32, RESIDUAL INDUCTANCE,

3-33. Resbdual induetinee of the UNKNOWN terminals
can he measured with heavy short wire connected to
these terminals,  Its value §s typieally Lpdt or less,
When small inductance measurements are made, this
residual fidduetinee shonld be sulbteacted from the
meisured vitbue, extermt leads are used to connect

“the unknown, the residuitl inductimee meisurement

RERE N

should inelude the lead inductunee, Errdes eaused by
residual and lead inductunces are listed in Table 3-1,

Ls AND Lp MEASUREMENT DIFFERENCES.

3-35. The measured value of inductance depends on
whether @ series or parallel equivitient eirewit is vsed
for the measurement.  The relationship between a
serles induetance (Ls) eireuitand aparallel induetance
(Lp} cireudt is ns follows:

3-5
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i

. bs = Lp,

—
1+1
Q‘l
where @ is the measured Q value,
tween ‘Ls und Lp is large when @ is smuller than 10,
but Ls'is within 1 of Lp Il Q s 10 or greater,

3-36, . MEASUREMENT PROCEDURE,

&, Perform theturn-on procedure outlined in Para~
graph 3-3,

“b. Cheer to insure that the 3 DQ RESISTOR und
‘BIAS terminu! pirs on the rear panel are shorted with
their respective shorting straps,

e, Rotnté the SENSITIVITY control full ccw.

d, Sct FUNCTION switch to Ls AUTO [)dﬁitiuﬂ.

¢, Connect the inductor to he mensured to the UN- -

KNOWN terminals,

f. I the right direction Indicntor is lit, rotate CRL
control clockwise. If the left direction indieator is
lit, rotale CRL control counterclockwise,
SENSITIVITY control clockwise to give neur full scale
meter deflection,

g. If the CRL control is fully ew and the right di-
rection indicator rewmains Lit, turn RANGE switeh cw
until left direction indicator light.s, Adjust CRL con-
trol for meter null and rotote SENSITIVITY control
cw s null is nppro.lchud

h, When null (hrid[.,u h.tlancu) is achieved below
0100 on the CRL counter, sct RANGE switch to next
position cew and rotate CRL control for null indica-
tion, (This is possible for all measurcements nbove
100 p B,) Inductance value ks indicuted on thu CRL
counter,

i, To measure Q for the unknown inductor, seot the
FUNCTION switch to Ls LOW Q position.

. Adjust DQ control for minimum meter indica-
tion. (The CRL control can be ndjusted slightly for
best mall,)

]

k. When o mull indication is bmpossible in the Ls
LOW Q position, set FUNCTION switch to Lp HIGH Q,
Adjust DQ control for minimum meter indicotion,
The Q of the unknown indicator is read from the Q
scale indicated by the red pointer in the DQ window,

3-37. The fastest procedure for L measurements is
as follows:

a, Sct FUNCTION switch to Ls AUTO position, ‘

b, Connect inductor to upknown terminals,

c. Turn CRL control cw to 1030,

d. Rotate RANGE switch until & crossover point of
the indicator lights is obtained, (Left indicator lights

instead of ryght one and vice versa.) If you c.mnot
ohtain a erossover, see step e note,

3-6
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e, If the lelt indicator lights, ndjust SENSITIVITY
control for right deflertion of the null meter pointer,
If the right indicator lights, turn RANGE switch one
step ew nnd udjust SENSITIVITY control fur right de-
flection of the null jueter pointer, Note: if the right
indicator stays lit regurdless of the RANGE position,
the unknown value of the inductor must be beyond the
lighest range of the bridge (> 1000 H), I the left in-
dicator stays it regardless of the RANGE position,
the unknown value of the inductor must be below 1000
mierchenries,

[, Rotate CRL control cow until a crossover of the
indicator lights ts obtained,

. Set SENSITIVITY full ew and itdjust for null with
the CRL control, | -

h, Read final inductor value onthe CRL cuuntcf and
units display,

3-38, VOLTAGE ACROSS UNKNOWN L,

3-39, When voltage ncross the unknown L Is to be
measurcd, i vacuum tube voltmeter such as an HP
400D, 400H, or 400L should he used along with a
eapacitive voltage divider (HP 11041A). The proce-
dure is as follows: :

a, Make the inductance mensurement ns outlined
in Paragraph 3-36, and Leiave the instroment set up nt
null, .

b, Isolute the Voltmeter from power line ground by
using n two-prong power copd ndapter ind leaving the
adapter pigtail lead disconpected from ground,

c. Connect the Voltmeter divider ground lead tothe
4260A rear panel detector pround terminal,

d. Connect the Voltmeter divider probe to the UN-
KNOWN terminal (not the LOW termimil), Roead he
voltiuge across the unknown L on the Volbmeler,

3-40, INFLUENCE OF Q IN Ls AUTO
MEASUREMENT,

3-41, 'The nccuracy specified for Ls AUTO mensure-~
ment is obtnined when Q is more than 1, When Q s
smaller thin 1, aecuriney of the Ls AUTO mensure-
ment is reduced due to the reactance of the variable
resistance circuit of the AUTO NULL, Typicial dati
is shown in Figure 3-2,

3-42, SPECIAL MEASUREMENTS,
3-42. 20 Hz TO 20 kHz MEASUREMENTS,

3-44. Since the4260A Internaloscillator [requency is

fixed ot 1 kHz, an external geperator must be con-
nected for measurements at frequencies between 20
Hz and 20 kHz, Fer such measuorements, an audio
oscillator with 600 ohms output impedance (Hp 2084,

204B, or 200CD) and a voltmeter (HP 4308 or 400E,
ADORL,) are recommended,

3-45, If the presenceof 2 non-linear unknown ciuses
appreciable distortfon in the 4260A detector, the best
null indieation may not give the correct vidue for the

B e |



Model 4260A

met sured unknown. Alsc, if clectromagneticor static
induction from the aciline or other source affects the
unknown, & satisluctory null indicationwill he difffcult,
In these cises, a tuned null detector or selective nmp-
litier with B0 dB gain nnd input impedance above 10K
ohms Is recommended,’ ;

Nate
The electronic autonull efreuit and direction

indicator lights do not operate for measure~
ments with an external oseillator,

'3-46, OPERATION WITH EXTERNAL GENERATOR,
~ CAUTION :

}
DO NOT APPLY MORE THAN 2 VOL'TS RMS
AT THE EXT, OSCILLATOR TERMINALS,

3-47, For impedance measurements at frequencies
other than 1 kHz (between 20 Hz and 20 kHz), con-
nect the external oseillator and associated equipment
as shown in Figure 3-3 und proceed,

2, Check to insure that the [Q RESISTOR Cs Lp
and Cp Ls terminals and BIAS terminals onthe thstru-
ment rear panel are shorted by thefr shorting steaps,

1 . .

b, Set extermal oscillator output voltage to mini-
mum and connect to EXT., OSCILLATOR terminals
{sce Figura 3-3),

c. For the most nceorate and sensitive measure-~
ments, a tuned nell detector such as the HIP 302A is
recommended, However, un oscilloscope with 100

mizrovolt/em such as the HP 1B0C with 1806A/1821A -

plug-in can be uged. ;"Connect the 4260A UNKNOWN
LOW terminal to thenull detector high Enput terminal,
Connect the detector low or ground terminal to the
4260A rear-panel detector ground terminal,

[

Scetion 1M
Paragraphs 3-46 to 347

Note

Bridge null ean be obtained using o tuned
null detector with less than 80 dB3 gain con-
nected to the DETECTOR terminals, (The
DETECTOR terminals are connceted to the
output of the internal pre-amplifier,) For
most necurite and sensitive meiasurements,
the method shown in Figupre3-dis
recommended,

d. Set the 4260A INT-EXT OSCILLATOR switch to
EXT. s

e, Set the FUNCTION switeh o Cs LOW Dor Cp
BIGH D for eapieitance mensurements, or to Ls LOW
Q or Lp HIGH Q for inductnncq measurements,

. Connect the unknowncomponent tothe UNENOWN
terminals, -

. Adjust the SENSITIVITY control for penr full
s¢ile deflection and set RANGE switeh [or minkmum
on meter, :

h, Ardjust CRLand DQ controlsfor minimum moeter
indieation, SENSITIVITY control cin he adjusted ew
ws bridge balance is approached,

L Read eapacitanee or inductanee of the wnknown
on the CRL ccunter, Correct decimal point, units,
und equiviilent cireuit nre nlso displayed, The D or Q
of the unknown is computed s ollows:

i :
For LOW D (D of series C): 1+ -:-%)- where By s
. : n

the D yalue at applied frequency [ kHz), Dy, Is the D

. readivg on the D seale,

For HIGH D (D) of parallel ©)s Dy = Dy ( 121,

HP200CD our

HP4260A

REAR PANEL

EXT 0sC |I'.="

N

N HP3024A

OSCILLATOR
L
o ———
HP4260A & & & @ !
FRONT PANEL ’. e LOW
$ig e

[ ~

it
# 00 NOT GRdQND CABINET

TUNED KULL
ODETECTOR

Figure 3-3, Qperation with External Generator
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AR TS ST v . l -

For LOW Q (Qof series L): Q- Ql‘ 1 kliz
where Qp is the Q value at applied fregqueney £ (kH2)
and Qp is the Q reading oh the Q sealoe,

1 kH2

For HIGH Q (Q of pavallel [.):' Q= Qp - =T

1

INFLUENCE OF RESIDUAL AND LEAD
INMPEDANCES, .

J-48,

B-49,
from residual bridee impedianees and Tead bopediinees
become sippilfeant,  Table 3-1 lists the eorpeection
terms tor these errors,

|

3-60, D AND Q MEASUREMENTS,
J-01. GENERAL,  Measwretd D or Q vilues apre §

functionaf the Froguepey applivd during measurement,
Figure 3~ ostrates the possible values of D or Q
for minkpum error At various teegueneles,  Door G
vitlues which Tl i the sveclyp area of Figure 3-4
cun be measurml with the FURCTION switeh set for
ny I ox Q measurement oxeept AUTO,  However,
helow 650 Hz there is 0 groupol 1) or ¢ wrlues (shidml
area of Fipope S} which ean e puoasu rml by rdibing
an external DO pesistor,  This DQ resiStor addition
is outhined i the following psieazraph,

EXTENDING THE 1) AND Q RANGES. A ex-

3-52/

terpal resistoradded at the instrpment rear-panel DQ

RESISTOR terminals will extend the [y and Q ringes,
To wynkd vreeor, Cp HIGH D Ls LOW @ should ot
he extended el b valoe of 0, 1 at the $regueney of
meisueement, The DQ pesistor should e ichdod as

AL Trequencies above | kHa, ereeors reseiting

or LOW D (Dl Cs), by

fullows: |
N 00
00 onl
J00 80
=TS P
1O 1.0
1 1
wo  onl-
Wy ool
oo ool
QD
: 70 B 200 BOO ) L)
10+ 100H; Wz IQhHE IGONHZ
FREQUENCY ~» 1
 *EXTERNAL Do RESISTOR REQUIRED !
b . ' P

Figure 3-4, DQ Range vs Fregueney
3-8
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i, For Cs LOW D or Lp HIGH Q measurements,
remove the shorting steap from the rear-panel NDQ
RESISTOR Cs Lp terminls,

b, The esternal pesistor should he sclected as
fullnws. ‘

) :n.mlnmm current: B mlllinnpurns,mhialsmcv

rnge: 4 to JUOK obms, .

i

) s mutnl fm or earbon (hn resistor,’
Npte

cThe pesistanes of the oxtermil resistor used
el be messueed with the 42600 after the [)
or Q measurement ks completed,

¢, Connect the exterml resistor tiothe DO pesistor
toriniiils trom which the- slunlim. strap was rranoved
in stepa, .

d, With the external DQ resistor andnseillitor eon-

nected, babiapee the bridpe with the RANGE switeh, |

CitL, and DQ eonteols,  RReswd the vitkne of the
unkhown from the CRL eounter and decimal point,
units, and vaguivident cireuit us disphiyed,
363, The I orQ or the unknown is piven us finllows;

AL256R Y D) | where g b5
the D) vidue ot applied lru'quvnry f lk{f) Py is the D
lmltiin:.. on the D seale; ond B s the esteranl resistor
value in K ohms,  For HIGH D (D ol.Cp),
] .

R
{1,208 0t L
v

For LOW Q (Q of Ls), (3.2 R+ Q ) £, whore

p is the Q vadue at upphml fronuency £ (kllz), Op s
the Q reading on the Q seale; and R s the ostern: II
resistor yalue in K ohms. For HIGH Q {Q of Lp),

o U S

R

(Lo s
co o TE s g

3-34, € MEASUREMENTS WITH DC BIAS,

$-A6, GERNERAL, A debias voltage (6 vde paximam)
¢ he applied to capacitors such aselectrolytic types
duriig the C measurement, Figure3-5 schematically
Hlustrates the de bias application,  Operating prove-
dure for de=hiased mensurements §s deseribed below
and pietorbally shown in Figuree 3-8,  Theifollow ing
equipment will be required: P

—

. 6 Vde battery or dry cell, |
2, cleetr olytic exprteitor luminum o antalum) des-
fgnated Cy) 6 Vdew, more tiun 100 ;¢ F ut 1 kHz
or more than (100 kHz/1) uF,

3. de voltmeter, VTVM not reguired,

b

4, electrolytic capucitor (.lluminum or t.ml.llum) des-

ipmated (Cp) 6 Vdew,
less thun 1'% error measuréments,
value of the unknown,

F

more thany (20[).‘ ) #E for
Dy l-, tlue D
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With the FUNCTION switeh set to Cp HIGH D, the ea-
piacitance of Cy, required depends Lpon the unknown )

anddesiredneeuracy, The error intraduced hy Cy, is:

N R
et
—()—

C o
\ ] l 2 !
measured C - C (1 - Ci- I)x) m}ui \
‘ Ct 1
measured D - D_x( 1 (’T Dx) ,

where Cp = 0.2 4F and C or'Dyds the eorrect Cor D
vitlue of the unknown. :

3-66, PROCEDURE,

i, Conneet the measurement setap as shown b Fig-
ure 3-5,
be Bsolatea fTrom power lime wromd,

b, Conneet the unkbown (.' bt the UNKNOWN termi-
nas. /

CAl FION

The LOW UNKNOWN terminal is at de peasi-
tive potenthil, DO BOT APPLY A DC BIAS
VOLTAGE GREATER THAN 6 VDC ORR A
DEOBIAS CURRENT l;llh\'l’l it 'THAN 10
MILLIAMPERES, |

5ot FURCTION switeh to Cp AUTO posithon top
nustsurements withthe inteenal 1 kHZ penerator, -
Just RANGE switeh and CRL vontpol tor breadee bal-
anee (rmeter publ), Read the peiasueed € vilae on the
CRL counter, ' :

o ’
3-67. L i\li—!:\.‘iUK{ii\lIiN'I‘S WITH DC BIAN,

J-hH, liI'INl-Zlh/l.. A debing voltage (6 Ve masbmum)
cun be npphvz Lo tknown duetor durig the |

Al instrament eablnets exeept 42607 mast’

Section I
Paragraphs 3-56 to 3-59
meitsurement,  Fipure 3-6 schematically itlus-:lrnh:s
the de bins application,  Operating procedure for de-
binsed measurements is deseribed helow and pie-
torlally shown in Fhgaee 3-8, The mllnwm;‘ euipment
will be pequired: ‘

1 6 Vde hattery or'dry eell,

2, electenlytie eapacitor dosignated Cy), aluminum
or ttalum, 6 Vdew, mope than “]8, nFat 1 kHy
or mure tan {100 kHz/1) «F.

3, de milllunhnuhw, VIVM ot recommended, or
elip-on milliumnwlﬂr HI 4281,

o oeleeteolybie capacitor (designabsd €p), .|Imn|mnn
opF tutaluny, B vdew, moes thin {20/ Q: Vi F 19 ,
Ioss than 1) vreor nesesurenis; ()\ Is the 0
ol the unknm\n b A

A
With the FUNCTION switeh set to Lp BIGH O, the va-
pacitanes ot Cy depends wpon the unknown Q il 1o~
-.hml aveupiiey, The veear atroduesd by € , b5

: ¢y
measured b Lot - o)
' : ¥ Lty
o C[
measuped Q- Q0L - _LTETJ*E), whoeps Lor Q1

the eoreeet Looe € value oF the anknown,

-6, PROCEDURE,

S Colneet the measupeement Setap as shown i Fig -
ure 3-8, Growmd only the 42604 cabinet by powep
Line ppound,

b
1 ' L
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1 operation s donn ko thbt the brides

N er'tion nr

Parngmphs 8-60 10 3-61
I b, Connect the unknown: [. to thu LiN KNOWN
terminnlb.

!

CA U’rl(,)\l

DO NOT APPLY A DC BIAS VOLTAGE
GREATER THAN 6 VIC Ol A DC BIAS
CURRENT GREATER THAN 10 M,

c. Set, FUNCTION switeh to Ly AUTO, p()biliml or

: mensuremenlb with the intermal VkHz generator,  Ad.

just' RANGE swilch and CRL crmtrnl for bridge Ixal -
ance (meter null), Read the measured L'value on Yhe
CRL cudnter, v Ty

3-60, RESISTANC! M!ASUREM!NT AT 1 kHZ. :
3-9%1, 'I‘n mnku AC resistinee rnm:mrument m 1 kH2

refer to Figure 3-1, and perform the inllowing' stepsy

Whoen mmmurnmnm ul n high' Iuss vipaeitor or
high - lass ipductor {which has n dissipation factor
L ogreater than 5) bs made, St s lifficull to bring
the bridee diysetly into bolones Iy the manual
© o functivn’ mode of operatton,  This s Bechuse
the CRL dia® jond DO dial operntions ¢ inlluenee
- cach wther, © The fnteradion of the CRL
X} dinl npmaumn makes it meye :limcult to
adhyst for an'
higher Toss factor mnnm‘rnnmnth,

L

.‘- !

n nhminiltg H] i)rhk,n null balanen,
-apprie e
the badunee by nllhrnnh-ly operating the control
dinls soyerdl times,  Condequently,  the balanee
puint con nnt be found khen the alieling oper -
mtnn in hr-i..uu frdm gebiteary eontvol dial M‘llill;.,b.

. AR npot.ui:u, procedure which facthtates  sych
“bhalancing opepation o high dissipation r‘ulm
c'lp'wiui'xm mensurenionls 15 outlined Betow:

in Snt FUN(’T!O!\'M\"!{'II!H Cp AUTO pnsllicm
G ‘nnnu sample th vt\h.\u\\'r\ lvrmh;rl». ;
)
+ Porform balaneing upnx‘nliun ln i L-nnl with

) y thesehpacitanes mensurement '
b!f‘[)‘y ¢ t!lrnu;.h K Apprmgeaph 3- j!I).

anth "

optimum bridge h.ll.mc in .

the baloneinge

I)rl)&'f‘lhll‘f‘h o

MOTE

Maodel 4260A
b ] !

a, Remave shortin steap’ acro:,p DQ RESISTOR

{CsLp) terminls on rear panel, '
| ‘

b, Conneet accurate 500 ohm metal tilm resistor
(£1'% or less) between right CsLp terminal apd CpLs
erminal immedtately below,” DO NOT llLMOVE'
STRAP ON CpLs ’I'['.R\I[NAL

| e, bet DQ knobs [ull countey clm.kwiau

~d, Set FUNC I‘ION switch m Lp [llG!lcQ,

t

)
-, Make measerenient ubing RANGE lelCll .lpd
CRL dial, B LTty :

1, Multtplvmductnncc rc.ulmL, rin thrivs hy 10, 000

o eonvert to ohms,  For, exunple, I millilwnr}r is

10 ohms, :
' : ! N

i|'}

; . Chunpe FUNC'I‘IO!\ hWill!h .-mtlim,' £ty Cp HIGH
n pnsitinu.
ot i L -
Cj. Rotaté DO dinl conteol unthl nudl meter
pointer, shows' minimum  deflection from its
; ventor {null) point, :

! ! ]
[, Chrefully eotote CRL dind eontrol so that pull
meter phinlnr slauws losker tionm'lilm.
i
. !tnpmn hh‘[lh eoand unlll miuimum lm-h'r

pointer clvllm-liun i obtoined,

h, Rewd cnpmilugwn vidue o CRRLEI 'alispl'.il‘}:
sl |li~i5‘ip:uinn mulnr vuluo o 1 dial,

HThe nhoye pugrmluro nlhse Jppllr-:- tolowQ Induct !
ance mansursments,  First measirce the  sample
in Ls AUTO mmde to roughly beimrihe bridee into
balkaner with pespoct to the tndudtance, ol then
changs functiog to Ls LOW Q position 1o nisasyre
its Q value,

. : I s ! . . N o Y . .
PO e Dok 1n ¢ | i - A R i e g Sy | Wb T T ¢ O Y e, & e P Ty
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Section IV
Purapgeaphs 4-1 to 4-16

SECTION IV - } _
| ., THEORY OF OPERATION P

4.1, IINTRODUCTION. b

4-2, This section includes citdnit operation detpi.

for the Universal Bridge., A general deseription of
operantion Is glven [irst, with details of the various
circuits following, Each iissembly in the Instrument

- is discussed in the order of its nssembly desigmtion

(A100, A200, ‘ete,) as listed in Table 4-1,

Table 4-1,  Assembly Designations

A100 Rapge md Function Switeh

A200 Power Supply and 1 kHz
Oseillator '

A300 Reference Voltape

A400 Detector

AG00 Decimal Point and Direction
Indicator

04260-17055
04260-7022
04260-7023
04260-7724

04260-7026

4-3. DESCRIPTION,
4-4, GENERAL.

4=, For capacitince and fnductiinee measarements
with the FUNCTION switch set o Cp AUTO or Ls
AUTO, a1 kHz siginl dreives the bridge and litlapee
is achioved by seleethy the proper range and wdjust-
ing only the CRL control, This is possible hecause
- voltipe-controlled resistor is substituted for one
resistor in the bridge eirenit.  Thus, simaltaneons
adjustment of more than one control is ebiminated,

i

4-6, BLOCK DIAGIRAM,

4=7, Flgure 8-2 Hlustrates the bridge aml auto nall
circuits,  The auto null eirenits are used when the
FUNCTION switch is set to Cp AUTO or Ls AUTO
position,  As seen in Figure B-2, the phase detector
recejves two signals: 1) an error voltage from the
detector wmplifier which s proportional to bhridge
unbalanee, and 2) a reference voltuge derived from
the 1 kHz sigmd source. The phase detector output
voltage is theyelore proportiontl tobeidge unbakimee,
This proportional voltage is applicd through o de am-
plifier tothe voltage-controlled resistor ehrenit, This
contrelled value bs e resistance of the one arm of
the bridge, As the CRL control bs rotuted to achiceve
bridge balance, the veltage-controlled resistor vitlee
cleetronienlly follows the CRL control, Thus, when
bridge balanee §s achieved, no error voltage is pres-
ent and the null meiwer indicates zero,

4-8, In penerating the reference signal input to the
phase detector, two voltapes are upplied to the ref-

erepnce phise comparator.  The comparator yollige
output has a phase velationship, 8, with respect to
the driving signal, The phase multiplier transhates
this relationship fo 28, since 20 §s the most effec-

tive anple for maximum sensitivity in the eireuit,
This 26 information is applied to the reference volt-
age generator and & 1 kiz squitre wave resulls which
'ts displaced in phase by 20 from the dreiving voltage,
The penerated 20 reference signal is then npplied to
the phase detector for comparison with the bridge’
error voltape, |

4-9, BASIC BRIDGE FOR RESISTANCE
MEASUREMENTS,

4~10, Figure 4-1A shows the basie bridge cireult
wsed to measure resistanee, A Tour-nrm bridge che-
cuit is formed by reststors Ba, Rx, s, and 1D, Hx
is the fixed unkpown It Lo be measured; i is deter-
mined by the value of Rx; Rs s n fixed value; and Rb
is virlable to sdjust for beidge balance, In netuil wse,
the Model 4260A breidge cireult bs wdiustod tor nonull
indication on the meter with the CRL contrel and the
unknown reskstanee is read direetly from the display
with correct units and deeimal point placemoent,

4-11, BASIC CIRCUITS FORR CAPACITANCE
MEASUREMENTS, :

4=-12, Flpure 4-18 illustrates the biasle bridge eir-
cuit for parallel eapacitance (Cp HIGH D) measore -
mentsat 1hHz, Fipure 4 -1C llusteates o baste bridpe
clrealt Tor series ciunieitmee {Cs LOW D) mensure-
ments,  Fop pardtlel ecapaettanee mensurements with
the FUNCTION control set to Cp AUTO, Lhe basie
bridpe eireult is shown in Figure -1,

4=13, BASIC CIRCUITS FOR INDUCTANCE
MEASUREMENTS,

4-14. Figure 4-1E Hlustrates the basie bridge cipeult
for series inductanee {LOW Q) measuremoents at 1kilz,
Figure 5-1F illustrates the basic bhridge eipeuit for
paradlel inductanee (HIGH Q) measurements at 1 kHz,
For series inductinee measurements with the FUNC-
TION switeh set to Ls AUTO, the basie bridpe eleeuit
is shown in Fipure 421G,

4-15. RANGE AND FUNCTION SWITCH A100.
{Schematic Diagriun, Fipare 8-3 )

4-16, Assembly AL00 consists of RANGE switeh 5101,
FURCTION switeh 5102, and a printed eirenit board
for lead and component conpections, The RANGE and
FUNCTION switches route signals in the fnstrament
for proper operition, RANGE switeh 8101 selects the
resistor which forms one arm of the bridge civenit
for balaneing during o measurement, The selected
resistor. corvectly attenuates the applied signal., Ca-
pacitors C101 through C105 provide frequency comp-
ensition for certiin ranges when ae voltapes are
applied during L or C measurements,

4-1
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Figure 4-1

Mode) 4260A

A A de voltage from battery BTH s applied between
hridee potnts O and P, Varible resistors Raoul Rb
ire adjusted for o zero or pull roiding on the indica-

e Resistanee tor. With a null eondition, voltiage drops eross ridge
, k . arms XPoapd YP apre oquitd and the bridpe is said to
B Ralth, Ry be balapeed.  Thuas, the vadue of unknown Rx con he
L3
' dotermined from the basie relationship: kx  Rb, or
) Ity Ialth - Rs. Ra Rs ¢
i3 ' . Parallel Capacitanee Cp This eircult i= similar to the basie R eirenit, but pote
" P4 (HIGH 1 0,06 to 50 at LkHZ)| that ecapaceitor Ct bs inserted in parallel with Ite (1
Va 2 Cxo CLRD I control), Ry, I parallel with anknown capacitor Cx,
o Yoy ) ' represents the ipheprent pesistines o any capaeitop,
'\;' ' S ™ 1 o A LkHz slppal roplices thede voltiage used iR meas-
N Y/’/ " T2 ON N - 2t CHRe urements, The pelatiopships for this vquivalent bridge
Y ' it e iV
N o frequeney cirenit .px given in B3,
C , X ’ ;
/.r‘»,-. Series Capacibines €5
Come T LOW D 00010 12at 1 k)
A ’ Cx LIy R I this mode, Ctois in series with Re (0Q eontrol) and
'\\" T '!/ o : J oss resistiapes X §s i serbes with unkpown eapavi-
iy, A Dx 200N Rx 2eBCtHe Loy C, ‘
N _
;/ Lo reguency /
b A This eivemit is sikar to the eheewy ot 1B exeept that
...l/_" ,.,_"v} : e s roplaved by I, B voprosents a voltige-idjest -
C i p Parvallel Capaeitimes able resistor whieh electeonieally Sdpusts this bridge
A / Cp AUTO arm resistinee andelhntotes the need bor shoeltan-
N s Oy It‘l Hb Ra enus bridee snhustient with ewive than oae content,
Th -3 LRI This, with the Model 2GRN, Hhe eipacitines pinisure-
N ment e beomade quiekly wit) only the CRL contrnl,
L A Seves Inductanes L '
T, CROW U 02t 200t LRHA
W o - . Unknowt induetanee LX has series resislor 1ty which
.//.., . _“_? Ly CLRaRb Foppesents the pesestapee ob the eoblw bkdinges il loss
2 / Ux o 2elhy By 221 C1LNRe W nductor
N J :
»_'\'/_(/‘ : L regueny
Ny -}% Parallel hduetanes Ly !
‘ e M M - H : e . N .
L ey a:‘»::t., (HIGH ;8 -~ thooat 1kH2) Phis cireult is similne tothe series inductanes vguiy -
4 » bx CLIM It lont eivendt,  exeept that loss resistanee Ry s in
v e i : prradlel with Lx and Ctis in series with Re (DQ
b N RN , control),
" "‘hr a et Ly 2l Ct Re
' {/ t bregueney
1
G Ao f This eirenit is similr o E oxeept that Re s replaced
J g ’\,».. ; by R, Rd represents o voltage-idjustable re istor
L '? Sepivs Indictines Ls AUTO whicheleetronicilly '.uuuslslhis_-;In'hign.-;n'm ru.-._s'i.-.mnm-
u g ) ' and elimbnites the pecd tor simultioweous bridee ad-
IN o },/ Iy CtRaRb pstments with more than one conteol, Thus, with the
..?"x‘,; i Madel 42608, the inductance mcasurement can be
\ nuwcke quickly with only the CRRL control,

Figure 4-1,  Basic Bridpge Cireuits

I
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Model 4260A

4-17. FURNCTION switch ;'102 routes slpmtls to and
from: yarjous tunetiord-cirenits n the instrnent,
When set 1o it pus‘ilt‘nn, M Vde Is routed tirouph 5102
and RANGE switeh $104 to the wnkaown It For L
meitsurements, the bridee arm comiections to the DQ
und CRL controls are reversed Prom that Tor C meis-
urements,  This teehnigue nutiptiins the sime plase
relationship for tin bridge eevor signal and the rof-
erenee voltapoe fup the AUTO pull eireuit, The CRL
divectiny indietor Hebts are also opergized tor Cp
AUTO or Ls AUTO position of the FUNCTION switeh.
RLII0 und RYTL ave fixed beidee resistors selected by
FURCTION switch 5102, '
4-18. POWER SUPPLY AND 1 kHx
OSCILLATOR A200, .

{Schoematie Diagram, Figure B-4 )
A= 1 Assembly A200 ncludes four powep supply soe-

“thons which penorite operating de vnll'np,us il also i

1 kHz oseilltor cirenit,  The + 13 Vde and <12 Ve
outpults e repubatod md the 30 Vde and + 110 Vide
outpuls are pot,  The oseillator eirenit generittos the

1 kHz shgnal tordrebving the instruoment bridge eivealt

during Loor C measurements.,

POWELR SUPPLY, '

421 PRIMARY POWEIRL, As shown in the scheniitic
of Figure B4, vither 116 Vae or 280 Vae is applicd
through fuse F1 oand BLINE switeh 81 o 'L prinmey.
Riar-pancl 115230 switeh 52 connects 'TL prhmaries
in parallel for 115 Vae operation or in series Tor 230
Vae operiation,

b

=22, B3 VDC SUPPLY, The regalated 13 Vde soap-/
ply consists of fall-wive roetifjer CR201, CRZ02 whose
output is smwothed by C203, repulated by Q201, Q202,
(203, sl further Glterod by C208, Braukdown dinde
CR20% provides a L2 Tvolt retorence ;10 Q203 omitter,
Qutput voltipge viekilons are sensed at Q203 Anso,
simpbited, and supplicd to delver Q202 hase,/ Q202
thencontrols repulitor Q201 to opposc lln'mll;s’ul volt-
mee chamee, Rosistor R204 aervoss Q201 collectyy-
emitter provides protection for Q201 whep bhe « 13 Ve
output is overhsdled, ' //

A= 12 VDC STPPLY.  The repuluted -12 Vde
supply consists of hall-wave rectifier’ CR20E whose
output is smoothed by C204, regolatgid by Q2004 and
further Gltered by C205, Breakdown dbode CR205 pro-
vides o 12,7 volt peference at Q204 se,  When the
ootput voltape starts to eliogge, this chanpe is sensed

Chy regulator Q204 which clanges ks dynnie resis-

tance to oppose the voltage changg,

/o
=20 0 VIDC SUPPLY,  The’ unrepulited <30 Vde

supply conststs of hali-wave poetifior CR206 whose
output is filtered by the RC combination of R207 and
C206, Series resistor R207 thinits the output voltape
to the UNKRNOWN terminals during R mvasurements,

4«25, 4110 VDC SUPPLY, The unregulated + 110 Ve

- supply consists of hali-wive reetifior CR207 whose

vutput is Filtered by C207, This + 110 Vde 15 supplied
viit pin P, FUNCTION switch S102, and RARGE switch
S101 tothe deeimal point and divection indicator neons,

A
B

sphase deteetor,
Ceontrolled pesistor automatically for bridge iloce,

Section IV
Parapgeaphs 4-17 to 4.33

4-26, 1 kllz OSCILLATOR,

4=-27,  Transistors Q205, Q206, und assockited compo-
nents form o 1 kHz oscillidor ehreuit,  Emitter fol-
lower Q207 vrovides the huffered 1 klz output to
transformer T2 o drive the bridge cireult Tor 5 oand
C measurements,  The oselllator is an RC type with
positive Jeedbiek from Q206 colleetnr to Q205 base
to madntidn oselllntions,  Operating Trequeney bs pri-
marily determined by C209, C210, R208, 1209, and
1210, Variable resistor R210 permits frequeney ad-
justment,  R213 is the outpul level control, Plus .3
Ve bs supplicd frons pinD via OSCILLATOR INT-EXT
switeh 83 to pin U, Thus, the oscillutor cireult §s
cherglzed only when 83 is set to INT,  Capaeitors
C208 and C214 filter 1 kHz from the « 13 Vde Hne,

4-28, REFERENCE VOLTAGE ASSEMBLY A300.
(Sehematle Divgriam, Flpure 8-5 )

4=21), INTRODUCTION,

\ ;
=30, The chrenits of assembly A0 pecelve the 1
kHz signal From brldge temstormer T2 and generate
iopegative output pulse,  The durition of this pulse
fsequal to twice the phase angle (@) hetween the hridge
driving sigpad from T2 and the ! kHz slpmel across
one s of the hridee clreuit, 'Fhis 20 pulse duratfon
thus represents s phase relutionship i part of the
bridee clrenit and is wsed to deleet the error signl
component in phase with the reference voltage of the
Detector output drives the voltape-

This imtomatie tethon ocenrs when the FUNCTION
switeh is set to Cp AUTO or Ls AUTO, The 28 re-
Ltlonship bs used because it provides masimmm null
resulution sd stabtlity for the loop ejrenit,

431, REFERENCE PIIASE CIRCULTS.

4-32, The reference phise clrepits roconstret the
hridge deiving signal from T2 i compose o 1 kHz

square witve whieh is in phase with thisdeiving souree,

This reforenee square wave is applivd to the phise
compiarator,  The peference phase cirenits inelude
bigh-tmpedance sunphifier No, 1 {Q305, (QB06), «if-
ferentil sumplifier (Q303, QI04), and limiting anp-
1iker Q307,

A=-33. The 1 kHz sigmad fromT2() ind switeh assom-

hly A1DO §s applict at ABOO9), From pin B the signal

s ae eoupled through C30T to Q306 hase, Q306

Q305 amplity the signal current s apply it o dif-

ferentisl aomplifier transistor Q304,  Capacitor C305
is selected o provide positive feedinek to Q306 This
compensites input eapaecitisnee of the amptifter aul
stray ciapavitance of CRL resistor B3, YThe other in-
put Lo the differentinl amplifior s from Q301 emitter,
whieh s the other signal fromthe bridge civcuit, Thus
the ditferentinlly smmmed vutput at Q303 collector is
i reconstructed sine wave i pliase with the beidge
dreivig sipnal,  From Q303 vollector, the sine wave
B e coupled through C309 to 'QI07 base.  Diodos

CCR30L, CR302 limit peaks, so e output from Q307

colfeetor §s a squared wave,  This squared wive: is
ae cupled through C3T to the phase comparator
eireuit.

4-3
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4-34,: VARIADLE PHASE CIRCUITS,

4-36, The variable phase circuits receiveun ne volt-
age from one arm of the bridee eireuit and supply n
squars . wave which is out of phase with the hridge
driving signal at T2, The variable phase clrcuits
include high-impedance nwplifier No, 2 (Q301, Q302)
and lim’iting amplifiers Q308 and Q309,

4-36, The 1 kHzsignal from T2(3) and switch assem-
bly A100 is applied at A300(7), From pin 7 the signal
is ne coupled through C301 to Q301 base, Q301 und
Q302 amplify the signal and supply it to limiter amp-
lifier Q308, (From Q301 emitter, the signal is nlso
supplied to Q303 hase'in the reference phise circuit,)

Diodes CR303, CR304 Hmit signal peaks, so Q309 in-

put is: a clipped sine wave,  Limiting amplifier Q309

. and diodes Cit30%, CR306 further limit peaks, s0 Q309

output is  squire wave, This square wave is the
sccond input to the phitse comparator cireult,

4-37. PHASE COMPARATOR,

4-38, Phase comparator Q310, Q311 receives two
squire wave inputs: 1) one from the reference phase
circuits which is in phase with the bridge deiving sig-
nal, and 2) & second from the variable phase circuits
which has o phase relationship & with the bridge
driving signal, The phiase comparator output at Q311
collector is a negative pulse whose duration is equal
to phase angle0 ,
}

4-39, The phase comparator acts as in AND gate:
that s, when the variable-phase squiare wave input
at Q310 base is positive~poing und the reference
Bqguire wave at Q311 base is negative-golng, ' nega-
tive pulse results ut Q311 collector, This negative
pulse Is 0 wide; that is, its duration bs equal to the
phase difference hetween the two plise compar itor
inputs.

4-40. MILLER INTEGRATOR,

4-41, The Miller integriator circuit receives the
negative pulse from the phase comparator ind gener-
ates n positive "A" shaped wavelorm. The duration
of the A" shaped pulse is twice that of the Input neg-
ative pulse, C31B is the integrating capacitor,

4-42, SWITCH,

4-43, Trapsistor switch Q13 makes i squire wave
from the "A' shaped input pulse, The squire wave
output duritiion is equal to the input pulse duration.
Q313 is normally off, When the input pulse starts,
Q313 saturates and remnins on until the inpul pulse
returns to its base line value, The switehed output
is supplied at pin 15 to drive the one-shot multivi-
brator on detector assembly A400.

4-44. DETECTOR ASSEMBLY A400,
' (Schematic MMagram, Figure 8-6)

4-45. INTRODUCTION,

4-46, Assembly A400 circuits receive the bridge
unbalance informition and the 26 pulse from refer-
ence voltage assembly A300. These Inputs are used
to automatically adjust a variable resistance clreuit

4-4
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'

which repliaces a resistunee in one arm of the bridge
for Cp AUTOQor Ls AUTO functions, In addition, these
fnputs nre used to control the divection indicator lights,
The right or left direction light is on, depending on
which way the CRL contro! must be rotated to balanece
the bridige,  Detector cireuits include-the error sig-
nal amplifier, phase detector, one-shot multivibra-
tor, differentind amplifier, Miller integrator, vari-
uble resistunce circuft, and CRL diveetion light
control,

4-47, ERROR SIGNAL AMPLIFIER,

4-48, This B0dB amplifier includes transistors Q401
through G405 and associated components, Input at pin
1 is a 1 kHz sine wave (il internal oscillator s used;
otherwise [requency of external oscillntor) whose nmp-
litude represents the amount of bridge unbalance
{error signal}, Sine wive outputs from Q404 drive
partof the phise detector and also the meter clireuit,
Anh output from Q405 emitier (phase-shifted 90° lead-
Ing) drives that part of the phase detector which con-
trols the direction indieator light eircult, Thus, when
an unknown L or C is comected across the UNKNOWN
terminals, the bridge cireult is unbalimeed and an
error signal results, This causes n meter reading, n
direction light to be on, and also controlled value for
the variable resistance, '

4-49, The error signal is applicd ot pin1 hnd wmpli-
fied by Q401, Q102, and Q403, Diodes CRA02 throuph
CR405 provide Limiting at Q102 to obtain logarithmic
amplilier chracteristics, Also, when oselllator
switeh 83 s set to INT (pins 6 and 7 shorted), nega-
tive feedback ocenrs from Q304 emitter to Q103 hase
through w twin T filter, ‘The T filter provides mini-
mum pegative feedback at 1 kHz, which penks the
amplifier at this frequency und it effectively becomes
i tened amplifier with overall loop pain makimum,
Breakdown disde CRAGL in Q403 emilter establishes
the de operating point for this transistor, Q304 s an
emitter follower which supplies the amplified error
signal to part of the phase detecior,  Phase-shifting
network R420 and CH12 eause the oulput voltage wave-
form at Q405 emitter to lead the error signal by 00°,.
Diodes CR406 through CRA0Dare afull-witve rectifier
to provide o de for the meter which is proportional
to bridge u:}b;lluncu.

u oo :
4-50. ONE SHOT MULTIVIBRATOR,

4-51, The one-shot multivibrator (08 MV) recetves |

the negative pulse via pin 12 from switehing amplifier
Q313 und generates 1 kHz square waves, Comple-
mentary squitre waves from both collectors of the 08
MV are applied to phase detector diodes Cit412 and
CR413, ,

4-52, The quiescent state of the OS MV is Q106 off,
Q407 on. RC combination C416, C417, 1425 differ-
entiates tae positive-going trailing edge of the nepn-
tive input pulse. The resulting positive pulse ut Q306
base turns this transistor on. RC combination R428,
C418 determines how long the Q407 off, Q406 on con-
dition exists, Diodes CR410, CIt411 provide a speed-
up actionfor the OS MV when it changes states so that
the square wave edges are sharpened,

)
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4-63. PHASE DETECTOR,

4=b4, * The phase deteetor cireuit receives squire
waves [rom the O8 MY and sine wave trom the errop
sigmalamplifier. Avarying de output results at R436,
R436 junction which is proportiopml to bhridee unbil-
anee,  The phase detector §s actually two phitse de-
tecting elreuits: one [or the varible resistanee eje-
eidt, and a second for the CRL direetion light control
crrenit,

=00, The ervor signal sibe waive From Q304 omitter
is upplied theough CH1L o CRALE, CRY13 lmetion,
Theconiplementitry sguane waves Leo the O3 MY ape
appliod theough 1433 and 1EM to the other ends ot
these diodes,  When Q106 eolleetor bs positive (1, 4
volts), ithd Q307 eolleetoris zern, diodes CR412
CRIS eonduet, Ervor skl amplitieroutput vty
appears at 1645, R436 jwtion without attemnitiog,
When QUG colleetor voltiee 15 2orn md Q407 ecollor -
tor is obd volts, Clebl2 and CRYES e cut ot erpeor
sipmalamplitier output voltige does notappear at B335,

SRR cd thls psetion s the same voltie lovel as the
wverage volbipe bovel o 52,2 volts, The voltape Joyvol
st BRSO, 13 yunetion bs the wyveraee level ol 2,02
volts, Thiss the ditferenti] antput between 36035, 103G
mnedion amd 1430, B3 junetion s the synehroni inl
vectifiod ontput of the eevor sienal, This outgnil s
supplisd to Q08 1ow progortiontl eonteol o the viri-
able pesistanee virenit,

=06 Operation of the CRILY, CIIES ght vonteo)
section of the phase deteetor is simnlar, exeopt that
the vepor sippal sinewaee b phuise-shitted 0 aloid
by 1420, CH12, Q405 eombination,  When the bridee
s unbabaneedwith the CRRL counter ton b, an oo
signl b applied and the de outpot to the Light conteol
differenttalamplitior ts mope positive, With the CIULL
counter tuo high, nutpnt is bess positive,

1-57. DIFFERENTIAL AMPLIFIER AND
MILLEIGINTEGRATON,

=58, This clreuit uses the plase ietoetop vutput o
vontrol the variable resistanee cremt. e Miller
tteprator provides stability tor the overadl teddback
Ioop pear null op brulze balaneo whoh .08t sensttivity
Is required. The ditterentialamplifiey uatput it Qe
colleetor bs o de Jevel which ehanges with the phise
deteetor mput at QA0 base,  Integrator cirenit Q310
wnd C420amplities 08 output and stabilizes control
of the variable resistinee eireuit, ear nlt v bridee
padance point, notse and rdom vackations are mint-
mized by the integrator cirewit,

4-00, VARIABLE RESISTANCE CIRCUIT,

. 1
$-B0. The variable resistance eircuit neludes « 6§ Vile
regulator Q415, phase sphitter QAL d emitter fol-
lowers Q412, Q413, Q414 Dindes CRALY, CRI0 ape
the heirt of the variable resistancee cirewit, with their
bias state controlling their resistanee, In Cpor Ls
AUTO position, this controlled resistance becomes the
R vitlue which replices the DQ control in one arnt of
the bridge (see Block Dirgram, Figure 8-2 ),

Svetbon IV
Paragraphs 4-63 to 4 -063

A-61, Phise splitter Q411 copduetion eoptrols CIULY,
CIRA20 bias through emitter followers Q412, Q413, wnd
Q414, When Q411 base voltage deereases, current
tivouph 6 and RI47 deervitses; base yoltage levels
of QE12 and Q413 inerease, ind the forward ctirront
through CIWL, CRIZ0 increases, This causes the
elfective reskstinee of the dindes to heeome smaller,
When Q411 input voltage causes Q411 to he cut off,
eurrent bogins to flow through CRIIG, CRALT, and
CIAIE; base voltage level of G312 and Q13 eannat
inerease, At this time, diodes CRALD, CIZ0 have
the minipue respstance ior the bridge arm,  When
L] base voltape inereises, Q311 turns on and Q411
collector o emitter voltage bocomes small,  Diodes
CRALY, CRA20 are cut oft ad their cfteetive res)st-
e heeomes several hundeod mepohims,  Thus, the
vartible resistimes viresit ehitnges ts resistines s
contealled by bridpe balimes mtorption trom the
phiase detector,
]

4-62, DIFFERENTIAL AMPLIFIER ARD
LAMP DRIVER,

=63, This eireuit uses iptormation from the plirse
detector eirenit (Pariraph 4=56) to hight the cor-
peet CRL divection lamp, Figure 4-2 65 a simphi-
Hed diapram of the hight control cterenit,  The erroy
che pevel At QG bnise s indded with the relerenes loyo)
at Q417 base by the ditterential amplifior to pive a
resulting e devel at deiver QHS bise, When the CRLL
control 15 set oo Jow lor beidgee bilases, Q416 s
turoed on; this causes Q3B to be of) with its collee-
bt voltuge visig to s L0 volts, and pight CRIL
Lipht VEOZ is energtzbd throuph 1-ISS,  With the CRI, ‘
vintrol ton hogh, QRIS s off, QUER bs on, and Jeft
CRL Lisht V60T 15 enerpized theough RIST, QH8, aml
RANG, ‘

, +Itoy
R456 n457$
240K IBOK <

Q418 =~
o=

L.

V602 V60

R455 R458 S
nass g :
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Scetjon IV
Paragraphs 4-64 to 4-07

4-64. CHASSIS ASSEMBLY A5OO,

4-065, Chassis assembly AbOO consists of the main
mounting plate {top deck and reapr panel) ond those
parts that are perminentiy riveted on it, These parts
are fdeptified as: J1, ne power input fack; 52, 18-pin
connector for printed eireuit assembly A200; )3, 16«
pin eonnector for printed cireuit nssembly A30D; 04,
16-pin connector for printed cirenit nssembly A400;
and 52, 115/230 volt ac power slide switeh,

1-6
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4-66. DECIMAL POINT AND DIRECTION
INDICATOR LAMP A600,

{Schematie Dingrim, Figure 8-3 )

4-07, This assembly includes decimal point neons
V603, VG604, VG605, series resistor R601 and CRL
direction neons V601, V602, Decipitl point lights nre
controlled by the position of the RANGE anid FUNC-
TION switches, CRL divection Hght contrsl is ex-
pained in Paragraph 4-63,
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B-4.
the checks und ndjustments outlined in this section -,
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Section V

Parageaphs H-1to 5-10
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SECTION V
MAINTENANCE |

5.1, INTRODUCTION.

5-2, This svetion provides mabntenapee and .uljuht-
ment information for the Model 4260A, The scction
contains four ureas of information as jollows:

a, performance checks are included in Table 5-2
to verily operation of instrument eireuits;

b, troubleshooting and repair information is in-
tended to aid systematic trnubleslmnting and repaie;

e, adjustment procedures ure given in the, order
recommended for use; these adjustments include
cheeks of eritieal components in the bridge circuit
and also selection procuedures for factory-selected
components;

d. operation checks of printed eircuit assemblies,

5-3, TEST EQUIPMENT. .
Recommoended test equipment for performing

is listed in tabular form with the rocedure tobe per-

“formed, Test instruments other than those listed can
. beured iftheir speeifications equnlm' excecd the listed

characteristics.
5-5. lNSTRUMEN’ CO\I!R R!MOVAL.

5-6. To rv move top or bottom cover, remove two
serews at roar of cover, stide cover toward rear of
instrument, and lift cover off, Slide covers ure re-
moved by taking out four serews in each cover and
Hiting cover off,

WARNING g
115 or 230 volt ac terminls are exposed
when bottom or side covers are removed,
Exercise enution during troubleshooting,
adjustments, or repair, To nvoid damage,
disconneet power during adjustment or repair.

5-7. ASSEMBLY IDENTIFICATION ,

5-8. Table 4-1 lists the assemblies in the Universal
Bridge, Assemblies are jdentilied by assembly nume-
ber: for example, A200,

5'9-

6-10,
be used as an operating check for the instrument.:
These checks can nlso be used:

i

PERFORMANCE CHECK.

a. as partof anincoming inspection checkof instru-
ment specifications;

periodically, for jnstruments used in systems
where rellability is of utmost importance;

c. as part of a troubleshooting procedure to locate
operation problems, and

d. afterany repairs or adjustments, before return- !

' ing instrument to regular service,

e el AR R M M ek L B AR . T A R A = me - e Fin g1 o R

Table b-1;

Performance Cheek

Test Equipment

Recommended Unit

Model or !

Bart Number

Perfornmee ehevks outlined in Table 6-2 ean

C: 1 nuF 20,2%, sil mica

C: 0.1 pF 20,27, sll mica
C: G.01 pF 20,2%, sil miea
C: 1000 pF 20,27, air

C: 100 pF £0,2'%, nir

C: 10 pF 22,5%, 500 WV, cer
C: 1 pF 210, 600 WV, mica

L: 1 mH 20,5%
L: 10 mH £0,2%
L: 100 mH 10, 2'5

’I‘hese resistors can be used for resistance (R}
and dissipation factor (D) checks, One per cent
resisiors arcused with capacitors for D checks
and 1/2'h (or better)are used [or resistance checks.

carb fim, 10 M, 1/4% LW
met flm, 1 M 1/2”6 1/2W
met flm, 99K, 1/2%, 1/2 W

. earb fhwm, 20, OK 'y, 1/2W

carb fim, 151{'1‘};. 1/2wW

met flm, 10K 1/2";, 1/4W
ww 7, 5K 1/4'h, 1/BW

met flm, 6K 1/4'0. 1/8W

carh i, 3K, 0, 1/72W

ww, 2K, 1/2'.%. 1/2W

carb flm, 1,6K, 1'%, 1/2W
carb llm, 1K, 1/2'“. 1/2W
carb flm, 300 22, lp, I/2W
met Am, 160 92, 15, 1/BW
met [, 100 2, /47, 1/2W

carb flm, 78,7 @, 1't, 1/8W
Cal’b flm, 30 9, l'c;. 1/2W
ww, 0 ohms, 1/2'%, 1/2W
carb (lm, 7.5 2, l'.’:';. 1/2W
ww, 1,18, 1/2'7, 1/2W

DC Null Voltmeter

‘| - Range: 1 mV to 300 Vrms

Input H: 1 megohm

AC Voltmeter
Range: 1 mVio 10V

Input Impedance: 1 megohm

Electronic Counter
Sensitivity: 50 mV
Freq: Deto 100 kHz
Display: 4 digi}s minimum

" GROIIB2ZA))

AN30RB .
S440B V
JAL0R g
TOSBOA
103800
Lo380A
IDSBUA

I»R [ELEEIN

GR- 14821,

0760-0025
0767-0017
0767-0010
0727-0185
0727-0168

0698-4203
08110046
0628-3237
0727-0124
0811-028% -

0727-0110
0727-0451
0727-0065
0757-0284
0767-1012

0698-4395
0727-0091
0811-0204
0727-0705
0811-0284

HP 413A

HP 4038

HP 5245L with
HP 5261A
Plug-In

BN ] A b ) e e e P
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Scction V Madel 42G0A
Table 6-2

Table 5=2, Performance Cheeks

1, CAPACITANCE MEASUREMENT,

C Ruange: 1 pfio 1000 4 F; C Aceuracy: «{I'y » 1 digit), 1 nF to 100 «F
D Range; 0,001 40 0, 12 for LOW D: 0,05 to 20 for HIGH D
D Aceurney: LOW D -- ¢ 2 i
! ) AT of Rending
HIGE D -- + (10 D of Reading + 4) ',
‘ - (10 /D of Roading + 2) 5,
(C preater than 100pF and nt 1kHz: an additional error + ONE
DIAL DIVISION is required at frequencies other than 1kHz, )

i, Conneet eguipment its shown in Figure 5-1,

4

HP4260A HP4260A
FRONT PANEL

Bt

UNKNOWN

5TD . 4 s &
cAP |:| _.. , " '
. : [ . @ ‘i

" _ d v

Figure -1 Capacitance and D Aecuraey Cheek

b, For this check, locate the following compopents: ‘ |

Stundard Conneet Resistop T TSR T C Readings in
Capacitor'|  for Standard D Funetion C Readinps D Readings Cp-AUTO

1 1k - Cs OUBY - 1011 ol [less than 0.002 { 0984 - 1016 pF
0.1 ¥ - Cs 098.9 ~ 10t 1nF |less than 0,002 | 098,14 - 10LG R}
0.1 nF sepies 7.6 12 - Cs 098,80~ 101, 1nF {0,002 - 0,007 | 088,34 - 1016 nl
0.1 xF series 30 1 Cs 088,90 - 0Lk 10,0159 - 0,022 | 0984 - 101,6 nk
0.1 il serjes 160 @ Cw 0989 - 1010 0088 - 0.099 | 097.5 - 1007 nl
0.1.uF parallel 30K @ Cp 098,9 =~ 101,1nF {0,050 - 0.05 ous.t - 1016 ni
0.1 puF piraliel 16K Cp 098.Y .+ 10L1nF 0,112 - 0,1 DUl - 1016 nkF
0,1 nF parallel 3R & Cp 098.9 - 101, LnF |0,575 - 09 o984 - 101,56 nF
0.1 uF pirallel 1,6 K Cp 098,% « 10LInF |12 - 0,95 | 0880 - 1OL6 p¥
0.1 uF paaritllel 300 £ Cp 0989 - 10L.1nkF |10 -4 -
0.1 uF parnllel 78,7 - Cp Pus.9 - 100, 1nF |10.6 - 5O -
0,01 uF - Cs 09,88 ~ 10,11 0F [less than 0,002 | 09.44 - 10,16 nF
1000 pF - Cs 0979 - 1021 pF }less than 0,002 [ 0974 - 1026 pF
100 pF- - Cs 0097 - 0103 pF*]less than 0,002 | 0087 - 0103 pk*
10 pF - Cs 0009 - 0011 pk - 0008 - 0011 ple
I pF - Cs 9000 - 0002 pF* - 0000 - 0002 pi*

*For ealibration, subiract residual eapacitanee from measured vitlue,
¢, Set FUNCTION switeh to Cp AUTO,
d. Connect I pF stamdird capacitor to UNKNOWN terminals,
e, Set CRL counter to 1000, Set RANGE switeh on nF ritnge to light right decimal point light,
. ' : i

1
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Model 4260A ' Section V
: Table §-2

Table 5-2,  Performance Chocks {eont'd)

1 i ' b
.= [, Rotate CEL control for meter null at conter and observe that CRL direction lights change at
null position,

g Set FUNCTION switeh to Cs LOW D and adjust DQ dial for meter nubl, ( Slight adjustment of CRIL
‘control may pive best null,) Read the measured € and'D values, These values should be within the
¢ virlues lsted above for the stindard eapacitors,

h, Repeat the procedure for the other standard enpacitors listed and conneet resistors us indicited,

L Range: 1 1M to 1000H !
+ (1% + 1 Digit), from I mH to 100 H.
+ (2% + 1 Digit), from 1 uH to 1 mH and 100H to 1600 1.

2. INDUCTANCE MEASUREMENT
L Accuracy:

, i, For this eheck, Iocate the following inductors: _ '

Standard Inductor L Readings I Ls=Low Q L Readings n Ls - AUTO
1wl 097d - 1021 H 09Tt - 1026 1:H
10 mb 09.89 - 10,11 mi 09,84 - 10,36 mH
100 mH 094,9 - 1011 mll 0984 -~ 10LG mH

Note:  Lp: L readings tn Lp=Hiph Q should bhe as follows:
Lp = Le (10 1°Q7)
where Ls = Lopeudings in Ls=-Low Q
Q = Q readings in Ls~-Low Q or Lp-High Q :
b, Set FUNCTION switch to L AUTO,
‘ c. Conneet 1 mH standard incduetor to UNKNOWN terminals,
. d. Set CRL counter to 1000 Set RANGE switch on pH range to leht vight decimal point lpht,

¢. Rotite CRL control for meter pull ot cvﬁtqr and ohserve that CRL direction Nghts change at null
position, 4

[, Set FUNCTION switeh to Ls: LOW Q or Lp HIGH Q and adjust DQ dial for meter null,  (Slipht
adjustment of CRRL control may give best null, ) ftead the measured Lond Q values,  These wilues
should be within the values listed above fur the standard inductors, )

g, Repeat the procedure for the other stiadard inductors listed.

: . !
f | 3. DC RESISTANCE MEASUREMENT,
‘ Range: 10 milliohms to 10 megohms
Accuraey: ¢ (17 ¢ 1 digit) from 10 ohms to 1 megohm
025+ 1 digit) from 10 milliohms to 10 ohmes and 1 megohm to 10 megohms
Residunl Resistanee: approximately 3 milliohms or less

., Use an externial voltmeter sueh as the HP 413A DC Null Voltmeter for maximum pesotution of the
bridge bilance point,  Remove the shorting strap on the Voltmeter rear panel to tsolate the Voltieter
; from power line ground. Connect the Voltmeter low or ground input terminal to the 4260A rear-panel
' DETECTOR ground terminal, Connect the other Voltmeter input termina to the UNKNOWN LOW ter-
. minal on the 42604, ' :

b, Set the FUNCTION switch to It,

c, Set RANGE switeh full ew,

d. Rotate CRL control te 1000,
t ¢, Connect 10 mepohm standard resistor to UNKNOWN terminals,

[, Adjust CRL control for null on voltmeter and incrense SENSITIVITY éuntml cw [or maximum reso-
. Iution. Read measured R value from CRL counter and decimal point displayed,

E. Repeat the procedure for the other standard resistors.

-3
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Seelion V ‘ Muode] 4260A

Tuble G2

Table 5-2, Perforoimes Checks (cont'd)

h. Remoye resistor from UNENOWN termimls, With o short, heivy picee of wive, short UNKNOWN
terminnds,  Het RANGE switeh full eew,  Measure residual resistanee by adjusting CRL control for null
idication on Voltmeter,  Residual resistanee should be less than 1 dogit,

I

Standard Resistors ' Madel 42600 Roadings
Roesistor, 10 M Q2 2 0,687, L4W, metal fHlm 049,79 - 10,21 M1
Resistor, 1M 0,60, 1AW, metal 0989 - 1011 K 1
Resistor, TOOK 2 0,57, 14W, metal Lilm oD - 0L TR
Resistor, TOK 12 20,5, 1L4W, metak filin or WW wLBD - 10, L1 R4
Resistor, 7,0K 2 00,57, 1 AW, metal iihn or WW 07,412 - 07,08 K &
Resistor, SR 10,687, LW, molal (i or WW 0L - 0506 K2
Resistor, 2R 0 0,60, 1 4W, metal film nr WW 0L - 02,03 K%
Resistor, IR 9 0.5, 1AW, metal tihin nr WW I U 1Y
Resistor, 10002 0 0,6, 1 4W, WWw DHLD - 101,11
Resistor, 1005, - 0,50, 1 4W, WW DLTY - 10,211
Resistor, 14, 10,5, 1 W, WW 00,97 - 01,032

I, To measure the s de voltage at e DNEROWN terminads for 1t meisurements, conneet only
a Voltmeter to these Leerminals,

J. 8ot FUNCTION to B, RANGE Bl vew, and votate CRL Lo 1030,

k. Voitmeter should ingicate bebween 30 and 40 Vde for 115 or 230 volls ite power,

4, INTERNAL OSCILELATOIR: Froqueney: ) kHiz « 2,
Voltage: 100 mV orns o 20

iR Conneel vquipment as shown in Flpure 5-2,

b Sot FUNCTION switeh to 1o LOW Q positjon,

¢, Rotate CRL eontrol to 130,

d, Rotute DQ contrnl full l't'l“.\’. - .

e, Road Fregquency (hﬁpl.tyu{l on venter sl v:pitnp,v indicatvd on voltmeter,  Counter should display
between B30 Mz and 1020 Hz ond meter should indicate between 80 md 120 millivolts rms,

BN BIAs ww Lo J
e BAT + W HP4038
VOLTMETER
paid . M *
REAR PANEL
. HP4260A
" FRONT PANFL
@ ¢ @ ruoww L | 52450 V5261
¥ . bt w COUNTER
o1 @ @ *

| % DO NOT GROUND [0 POWER LINE GROUND
# % USE SHIELDED CABLE AND CONNECT BIAS'BAT + TO UNKNOWN CABLE SHIELD

'_f Figure 5-2, Interpal Oscillator Check

5-4 | S




Hewlett-Backnrd Model 4260A Tosts Performed by
Instrument Serial No, - Date

PERFORMANCE CHECK TEST CARD

Deseription ' Check

Aceuraey + (1% + 1 digit) ]

2 " T
LOWD ~Ty ol Rending ? L“_ ]

HIGH D+ (10 D of Reading + 4) % | ]
- (10 4D of Reading + 2)

—

»  Cupaeitinee Measurement

2, Inductance Mensurement Acéumcy (UL rdigiy [
3. Dec Resistance Moeasurement Aceurney 10 olims to 1 megohim
(17 ¢ 1 diglt) [:]'
! Accuriey 10 milliohms to 10 megohms
£ (2% 0 1 dipit) [ |
4, Internal Oscillatoy ' . Fruquu'ncy 980 Hz [ | 1020 Hy,

Voltiyze BO mV rms [:::j 120 mV rmms

5=kt




Model 4260A

5-11. TROUBLESHOOTING.

5-12, Thehestapproach to isclating troubleis tofirst
ensure that the trouble is not o result of conditions
external tothe 4260A; then ohbtainall possible inform-
ation from the controls and indicators and logically
apply this information to locate the defective unit or
component, Figure 3-1 {Controls and Indicators,
front panel, Controls und Connectors, reir panel), and
component location ligures and schematie dixgrams
can he used to understand operation and locate parts.
Table 5-3 lists trst cquipment required for trouble-
shooting. Tablc 6-4 {Troubleshooting) lists possible
trouble symptoms and checks for thefr eause, Table
5-6 shows decimal point nnd wnits indication logie,
Troubleshooting of printed eireult nssemblies ks simyp-
lified if n suspected nssembly ks replaced with an op-
erating assembly, Printed circuit operation checks
are gutlined in Paragraphs 5-39 through 6-51 ,

5-13, As n general check procedure, the following
questions are o guide for isolating trouble:

a, Are external instruments operating nnd con-
nected correctly ? )

b, Is the unknown component canneeted correetly?
¢, Are rear-panel shorting straps in plice?

5-14. REPAIR.
5-1h, COVER AND FRONT PANEL REMOVAL,

5-16, Imstrument covers are removed by taking out
screws in eacheover, To remove [ront panel, remove
all front-panel knghs and side covers, In Figure, §-3
locute the four serews A" which hold the side
frames; loosen these serews,  Carelully pull front
panel towards front while holding side Irames apart
to release panel.  Loosen dcck side screws nlso,

5-17. PRINTED CIRCUIT COM l’ONENT
REPLACEMENT,

6-18. 'To replace components on printed eireuit
boards, the following procedure is recommended;

a, Clip leads of defective component and remove,

h. With toothpick and soldering iron, clean compo-
nent mounting holes,

¢. Insert replacement component leads into holes.

Use heat and solder sparingly and solder leads in.

place,

d, Refer to Paragraphs 5-39 through 6-51 lor op-
eratfon cherks of printed cireuit assemblivs, .

6-10. CRL COUNTER AND R3 REPLACEMENT,

5-20. CRL COUNTER, To remove this counter, re-
movetwoscrews'B" in Figure 5-3 and Lilt out counter,
Refer to Paragraph 5-27 (CRL ADJUSTMENTS) be -
fore installing counter,

5-21. CRL RESISTOR R3. For R3 replacement, re-
move CRL knob and four screws "C" in Figure 5-3,

Scction V
‘Parapraphs 6-11 to 5-27

Install replucement R3,  Adjustment is required; re-
fer to Paragraph 6-27 (CRL ADJUSTMENTS).

5-22, DQ DIAL AND RS REPLACEMENT,

5-23. The DQ dinl nnd resistor RH are installed ns n
calibrated unit and therefors not separately replace-
nble. Contact the nearest Hewlett-Packard Sales/
Service Office for service assistunce (sve lists at the
back of this manual),

5-24, ADJUSTMENTS. |

6-25. 1 kliz OSCILLATOR LEVEL & FREQUENCY,
With 4260A top cover removed, conneet oseilloscope
and electronic counter to pin T of J2, Adjust R213
for level between 4,6 and 6,7 volts penk~to-peuk, with
positive peak clipped not more than 100 microseconds,
Adjust frequency withR210 for 096 to 1005 Hz, Repeat
level und frequency adjustiments until both are within
these values,

5-26. ERROR SIGNAL PHASE AND GAIN, To check
phase and gain of the error signal nmplifier ondetee-
tor asnembly A400, the test setup of Figure -4 is
required,

. Disconﬁcct ilm shielded cable from pin 1 of J4,
b. Connect the equipment ns shown in Figure 5-4,
e, Sct 4260A LINE switeh to ON,

d. Adjust the oscillalor output voltage to 1 volt
peik-to-peak on the oscilloscope, Eot oscillator { rc-
quum.y to 1000 Kz, & 1 Hz, :

e, Alternately ndjust R416 and R417 s0 that osceil-
lator output voltupe ik J4 pin 7 voltage nre in phase
and J4 pin 7 voltage level is between 0, 9 and 1, 1 volt
pe.lk to-peak,

[. Turnoff 4260A LINE switeh and disconneet equip-
ment, Connect shielded eable toJ4 pin 1. This comp-
letes the adjustment,

5-27. CRL COUNTER ADMUSTMENT,
a2, Remove power cable from the 4260A to unground
the instrument,
b. Disconnect shielded eable from CRL resistor R3,
¢, Sect CRRL counter to 0001,

i)
d. Loosen screws "B in Figure 5-3 and sepirtte
counter gear from gear train,

e, With o' 1'% meter or another 4260A with external
null meter, adjust resistance of R3 to be 5.0 ohms,

[,  Set CRL counter to 0001 and engize counter with
gear tratn,

g. Tighten screws loosened in step d and cheek to
ensuere that CRL conirol operates gear train casily
without slippage, If too stiff, loosen screws and
readjust,

h. Connect shiclded cable to R3, This completes
the adjustment.

b-b




Section V
Tables 6-3 and 5-4

Model 42600

Table §-3, Test Equipment Required for Troulleshooting

i

Item Nuseription HEe Model
De Voltmeter Range: 1 mV to 300 Vde 413A
! Input 2 1 megohm
Oscillntor Fregueney; 20 Hz to 20 kiz 200CD
Gutput Level: 2 volts rms max,
Osctlloscope , Vertienl Sepsitivity: 50 mV/em 176A with 1780A Horfzon-

. tal und 17601 Dual Trace

Voert, Ampl, Plug-ins,

Standard Components

See Table 5-1, Performance Check Test Equipment

1

Table -4, Trouble Symptoms and Possible Causes

Symptom

Normal Qperation

Passible Chuse

Clieck

No lamps light

One of the decimal point indi-
citor dnmps should Light when
the 4200A is turned on,

1

Fuse blown
Defective lamps
IOV supply
Switeh contucts

Fuse

Lamps

Pawer supply - CR207
sSHoL, 5102

No meter defleetion
for @ measurements

Meter should deflect cither
right or left when 5102 set
to R position,

Defective meter eircuit
40V de supply

Switch contacts

Dridpge elircult

Meter, CR1, CRt2
Power supply - CR201
s51m, 5102 (¢ 0
i3, o |

No meter deflection
for' C & L measure-
ments

Meter should defleet right
when 5102 scet to Cs, Cp,

Cp AUTO, Ls AUTO, Ls or Lp
position,

1 kHz oscillutor
Error sigml amplitier

Switeh vontacts
Bridze circuit

OscilJutor - 3206 to
Qz"7 o

Amplifier = Q401 to
Q405 !

£101, 5102, &

C1, RS 1y R

. Noisy aull or no
bridge null obtained
for It measurements

Bridge null should be
obtaiped when 5102 i5 sot
to It position

Switeh contaets
Bridge circuit

S101, ¥1 9
3, R101 ‘o R110
C101 to C105

Noksy null or no
bridge null obtained
for C and L, meis-
nremepts {without
AUTQ) .

Bridge null should be ob-
tained when 8102 sct Lo Cs,
Cp, Ls or Lp position, I

Switch contiets
Bridpe eircuit

Error signal nmplifier
oscillation

High impedanee amplh-
fier oscillation

S101, 5102, 53

CI, k3 W G, RIVL to

10D, k111, C1O1 to

c1s o

"Amplifive - Q401 to
Q05"

Amplifipr - Q101,Q302,
QI05, Q306

Noisy null or no
bridge null obtained
for C AUTOand L,
AUTO measurements

DBridpge null should be ob-
tained when 5102 set to Cp
AUTO or Ls AUTO position,

Switeh contacts
Auto null cireuits

s102 .

Check voltages and
wiveforms to determine
filty cireuit

Abnormal operation
on direction indica-
tor, Auto pull ob-
tained properly,

Direction indientor light should

-shift from left to right or from

right to left in the vieinity of
bridge null,

Switeh contacts

Neon Lunp driver
Differentinl amplifier
Phase detector

Error sigmd amplifier

5103, §3
Qg

Q416, Q417
CR414, CR1H
Q405

Display out of speci-
tications (not AUTO
meiasurements)

CRL and DQ readings within
specificiations,

Switch contacts
Bridge circuit

Low impedance of high °

impedance amplifier

5101, 5102

R3 to RE, RI01to RI11,
Cl to C4,C101t0C10H
Amplifier - Q301,Q302
Amplifier - Q305, Q306

Display in AUTO
measurements out
of specifications

CL readings in AUTO measure-
ments within specifications,

Variable resistance
cireuit,

Q411 to Q414, CR41G
to CR420, CA21, L401

b-6 °
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Section ¥
Figure 5-3
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Seetlon'V
Paragraphs 5-28 to 6-30

Model 4260A

Table 56, Doeinml Point and Units Indieation Logle

Function |Cs LOW D [Cp HIGHD [Cp AUTO [£4 , Ls AUTO; Ls LOW Q| Lp HIGH Q
5102 | {cew) {ew)

. A YN | - \
Range “E\D- m- —m_
5101

Decimunl Liphts Units Decimnl Liphts Units Deckmal Lights Units |
1 {eew) OFF ‘_ OFF ON itF ON OFF OFF Q OFF OFF ON nH
2 OFF ON OFF nF OFF ON QFF n ON OFF OFF mHt
3 ON OFF OFF nF OFF: OFF ON Q OFF ON OFF mH
4 QOFF OFF ON nF OM  OFF OFF | k2 OFF OFF ON mH
b OFF ON OFF nF OFF ON OFF | k2 ON OFF OFF H
}3 ' ON OFF OFF nF OFY OFF ON kR  “OFF ON OFF H
7 {ew) OFF OFF ON pF ON OFF OFF | MR OFF OFF ON ‘!l
i
§-28, DQ DIAL MECHANICAL ZERO, 6-20. BRIDGE CIRCUIT COMPONENT CHECKS.

i, With insteument power off und top cover removed,
rotate DQ-control full cew. -

, .
b. Loosen two allen drive setserews on RS pulley,

¢, Rotate DQ control cew until the black Yine on the
right off-scale end of DQ dial aligns with red index
Line on front panel window, @ Dual wire-wound resis-
tor RSA, B should nlso be full cew, :

d. Tighlen two setserews,
adjustment,

This completes the

6~30, INTRODUCTION, The procedures' in Pari-
graphs 6-31 through 5-38 outline checks und adjust-
ments for the components in the bridge eireult, These
include fixed 0,2 pF capeitor Cl, compensating
eapacitor €305, CRL resistor R3, trimmers C103,
C104, C3, and accuracy of resislors in the RANGE
switeh. The test ‘equipment setup Is shown in Figure
5-5. These checks und adjustments should be per-
formed inthe order listed when 2 comprehensive over-
all Instroment checkout s desired,  Test equipment
for these cheeks bs lsted in Table 6-6,

24KN
£6% o ——
HP200CD 810 JE5) > o a
OSCILLATOR e 2@ 0 @
L Tl -
L ust7) 8§ i |
LOW - } Q0 !
HP4260A
» »
\ BN o
HPS5245L I
» A x| 180C/1801a/1821A
COUNTER 0SCILLOSCOPE
. TRIG IN »

# USE SHIELDED CABLE AND CONNECT J4(5) TO CABLE SHIELD

HP20CCD O5C: IXHZ, IV P-P

HPITS5A SCOPE: GCHAN A POLARITY
CHAN B: POLARITY
TRIGGER: EXT

FUNCTICN: CHOPPED

+Up
-up

SENS 0.2V/CM
S5ENS OQ.2v/CM

Figere 5-4, Error Signal Amplifier Phase and Gain Test Setup

()



Muodel 42604

Tabh: H-6,

Test Equipment op Brides Clreait Cheeks,

Snetion V'
Papgiaphs H=81 tn 620

}

ITEM DESCRIPTION ' MODEL Ot PART RO
Qsellltar ! Fromqueneyt 20 Hz to 200 kH2 20001)
Qutpaut Lovel: 2 volts s ‘
Osehlosvope Vortienl Sepsitivity: 100 5y 7em L0 A with LIODA

DIEE, Ampl, plog in

Staednrd ©

0, b mieroforml, 0,1

YHI C5-0), 1

Sihvered Miep €

0,00 mberofarml, 0,27

YHIP C5-10, 01

Silverrd Mien C

1000 phenfornds, o

YHP CS-10004

Staudined I

1ombllthonry, 0,17

General Budio 1482 . F

Resistones
Rridpe

Buonger 10 0hms o 10K ohims
Aveurpey: .

IR A20A

Extd, eomp,
Exd, vomp,
Psal, capp,
Iy, eomp,
fxdd, vomp,

Heskstors

| et film,

I wluns, ¢h.
IBR oluns, o0, 1AW
B ohms, o0, TP W
1HOK ohims, 0., 171 W
B ohms, 5., 174 W

Pl eospp, 105 Mesr, 6, 40 W
fal, comp, 303K ohis, o, 10 W
15,98 ohms, 0, 67;

use K ohms, 0,267

: ' and 101K ohims, 17

P AN DGR - 1505
U R DR
TN ERKITH]
NGBS - 1840
HIURERU] 1Y
DR -1HLG
D -6

0408 -3371
0698-4631

h=-31. C1LCHECK, 'To check fixed bridge capacitor
C1, vopnecet the instruments as shown i Figuee =5,

. Conpeet i stipdard 0,1 5 F eapacitor sueh asthe
YHDI Model Cs=,1 i o 160l 50 Lo watt pesistor
{HP #06B6-1605) In serfes aeross the UNKNOWN
terminals, The puard terminalol the standird capie-
jtor should he wlmnct--d to the re-inel proand
terminal of the DETECTOR juck,

b, Set FUNCTION switeh to Cs LOW D,
¢. Set RANGE switeh to display XXX, X nF,

d. Sel rear-panel INT-EXT switeh to EXT and set
oseillitor to 1 kHa,

e Babmee the breidgo amd roiwd the measaped C

vitlue, C value should be: stambird valme ¢ 0,37 for
example 099, 7 to 1003 nF, J

. }
5-32, CI05 SELECTION, Capaeitor C305 vompen-
sites for amplifiey steay input eapaeity i the capac-
ity of the CRRL control.  The procedurs for selocting
the correct value fur C305 15 as follows:

i, Conneet the test setap as shown in Figure 6-5,
b, Comnect a' standard capaeitor such s the YHP

Model C5-0.1 pFund o 18K olim £ 57 154 watt resis-
tor in parallel to the UNKNOWN terminals,

e, Set I-UI\C FION switeh to Cp lll{:ll D.

d. Set lh\l\'bh switeh Toe XXX, X nF display.

e, Seb reae-puane] INT-E \l switel by l‘\l sud 5ot
aseithitor ln 1 kHa. :

i H.tl-.lm'-.- the bridee and roag mesasupoad € vidue,

Measirl € . nF,

2, Diseonnect the parallol 18K oluns resistor tpom
the UNKNOWN termimls, Conpeet o0 33 ohims 5. 14
wilt resistor in parallel with the stmdard capacitor,

b, Change oselllator Drvqueney to 20 ki,

i n.u e the brebdee aml reid D .|~.tuml Covline,
Megsured €, b, .

o Calewb e thedifferones botween ThH2 vilue aoud
20 KHz vidue (steps §©aad 1),
within + 0,2 nkF,
vitlue of

It not within this oleranes, ehapge
S0 amd repeat.

5-33. Citl, RESISTANCE (H3) AT 500 OUMS. For
pximum aeceriey during measurements, CRL pe-
sistor R3 should introduce i erroes, C305 selection
provides high frequency compensation it the high ve-
ststapee epd of B3, The R3 clieek at 500 obgus is an
acdditional eheck tu ensure that R3 resistance is
correct, ‘

a4, Connect test uquipnwnl setup s shown in Fig-
ure H-5,

b, Connect the 0,0 ll pE silvered miva capacitor with
@ 60K ohms « 57 LA watt vesistor in parallel to the
UNKNOWN termimils,

© St FUNCTION switeh to Cp HIGH n, .

Ditferenes shoubd be
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d. Sot RANGE switeh for XXX, X nF displiy.
e, Set INT-EXT switch op rear panel to EX'T,
o [, Sot Oseillutor frequeney to 1 RHz,

g Balanee the bridge and read the mensurmd €
vitlue, Measured € ., nF.

b Disconnect piteallel 160K resistor and conneet o
330 olm 57 1 walt resistor in par llll'l with the
standird silvered micn capacitor,

i, Change oscillator frequeney to 20 kiz,

b Balanee the bridge and read pasured € valoe,
Measured C - v ME. Capaeiiner differspes
between values obtagned in steps @ and ) should e
within i half digit on the CRI, cmmtn:.

=34, CLO3 CHECK ARD AIMUSTMENT,  Trimmer
capaeitor CIOd is inshle switeh assembly ALOG,  The
adjustment ean be done through the pecess hole in e
switeh nssembly. . o

i, Conpect test equipment as shown in Figure 55,

b, Connect the 0,00 uF silvered it capaeitor
with  parallel 10K ohms + 60 13 wabtt pesistor o
the UNRNOWN terminals,

€. Set FUNCTION switeh to Cp HIGH ).

d. Set RANGE switeh for XX, XX nF display.

e, Soi'l oscithitop INT-EXT switeh to EXT, and -

Just oseilkator Frequency to | kH.,

£, Balapce the bridee wnd reawd measured C value,
Measured C . . nF, ‘

i, Disconnect the 160K ol resistor apd eonnect
i 330chms ¢ 57 1,4 watl resistor ln parillel with the
silvered mier capacitor,

h. Change useillutor iruquumry to 20 kHez,

i. Balanee the bridge and read measured € value,
Measured C -~ . nF, Difference between €
vitlues of steps £ and 1 should be made mintmuam by
adjusting €103,

j- Adjust C103 slightly and repeat proceduze, C103
adjustment is correct whendifference between the two
mm:,ured C values is minitm,

5-35. Cl04 CHECK AND ADJUSTMENT. Trimmer
capacitor C1M is Inside switch nssembly AL00, The
adjustment con bedone through the aceess hole in the
switch assembly,

a. Connect test equipment betup s :,hown in Figure
5-5,

b. Connect the 1000 pF silvered mica c..np.u:itorwith
a 1.6 megohm ¢ 57 1/4watt resistor in parallel to the
UNKNOWN terminals,

v

5-10
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¢, Set FUNCTION switeh to Cp BIGH D,
d, ot RANGE switch for XXXX, pF display.,

o, Set oseillntor INT=-EXT switch to EXT, ind set
oseillator frequeney to 1000 Hez,

f. Balapee the bridee and read measured C vilue,
Measwred C -, pF,

B I)iscmuwut the L6 megohm resistor sind eonnect
i 3300 ol ¢ BT L/dwatt resistor in parallel with the
no pF c.tp.u:ltm . j

b Chunge oseilliator trequeney ta 20 kHe.

i H.ll'.mm_l the bridee and pod measueed € value,
Musrstered C v PE. Differepee botween C
villues for steps” Eand 1 should be pade miniomnn by
adjusting C104,

foo Adjust €104 shightly and repeat peoeedure,  Ad-
justment is correet when dilterones botween the two
measured Cvadues is ppiniimum, This completes CLO4
wdjustent,

H=d6, C3 AIMUSTMENT, ‘Trimmer capacitor C3 is
whusted o eompensate o tomstormer T2 capacl-
tanee,  The procedure is as nllows;

#. Compect test equipgment setup as shown in Figurs
Bh
o=,

b, Copnect the 0.01 G F £ 0,27 with a parallel 15,49
K ohms r Q.57 11 watt resistor by the UNEROWN
termimls, :

e Set FUNCTION switeh to Cp HIGH |,

d. Set RANGE switch lor XX, XX nF display,

e, Set oscillitor INT-EXT switch tv EXT, .
L Set oselllitor fregqueney to 1000 He 6 He,

g Balines the bridge amd read nm.l-,urml D vadue,
D readding should be 1 2 0, 05,

h. Remove ae power from the 42604,

. Renmove shorting strap acrvss Cp Ls DQ RE-
SISTOR terminals on rear pancl, With another $260A
meisure the de resistanee between the ungrounded
Cp Ls DQ RESISTOR terminaland the whitu-hl.}ch ek
end of CL,

J. Adjust DQeontrol sothat the second $260A meas-
ures 812 chms.  Disconnect measuring 4260A and
connect shorting strap across Cp Ls DQ RESISTOR
terminals,

k. Apply ac power to 42604,

1. Without moving DQ control, balance the bﬂdge
by adjusting CRL control and C3, Adjustment s cor-
rect when bridge null is obtatned,
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5-37, FIRST RANGE CHECR({FULL CCW). The Inl-
lowing procedure checks t ohm resistor R101 inside
the RANGE switch,

a, Conmnect test setup as shown in Figure 5-5,

b, Connect a standiaed ! mH inductor such as a
Generil Radio 14B2E,  The {nductor high terminal is
connected tothe unmarked UNKNOWN terminal sk the
fnductor low ind guiard terminals should be connected
to the UNKNOWN LOW terminal. The inductor cise
should be Isoluted from ground,

e, Set FUNCTION switeh to Ls LOW Q,
d. Set RANGE switch for XXXX. i H .

e, Set oscillator INT-EXT switch to EXT and set
oscillutor frequency to 1 kHz,

[, Balmee the bridege and read the measured L
vitlue,  Measured L value = _ . il

. Install a 3300hm 67 1/4witt resistor in series
bhetween the nductor high terminal and the unnuirked
UNKNOWN.

h. Set oscillator frequeney to 20 kHez,

i, Balance the bridge and read meiasured L vidlue,
Measured L value - v oL Inductanee differ-
ence betweep L values obtidned in steps §and & -,Imuld
be within : Q005 nkl, - not within 0005, measure Lhe
resistunee between UNKNOWN LOW turminal and ter-
minal 40 (see Pige B-4) us follows:

1) Remove instrument top, bottom, and right side
covers, Remove two serews in printed eircuit
hold-down cover und [t off,

Section V.,
Paragraphs 5-37 to 538

2} Remove all three printed clreuit assemblies,
1) Set FUNC FION switch to Lp LOW Q,

4) Remove shorting strap from BIAS BATTERY
terminals,

5) Measure thede resistince hetween UNKNOWN
LOW terminaland terminnl 40 { Page 8-4),
If this value is 1 ohm : 0,57, select CI10I for
L difference readings within 00050s discussed
in step f ¥ the R value b5 not 1 ol 2 0, 5%,
check contacts of SICL and 5102,

6-38. SECOND RANGL THECK, The [ollowing pro-
eedure checks 10 ohm resistor R102 inside RANGE
switch A100,

it, Connect test setup as shown in Figere 5-5.

Ir. Connect n standard 1 mH inductor such s 2 Gen-
eritl Radlo 1482E, The inductor high terminal iscon-
nected to the unmarked UNKNOWN terminal amd the
nductor low and pakrd terminals should be connected
to the UNKNOWN LOW terminal,  The inductor cise
should he isolated from ground. '

t. Set FUNCTION switeh to Ls LOW Q.
. Set RANGE switeh for XX, XX mil displ; ly

e. Set oscillator INT-EXT switch to EXT and ad-
just oseillator frequency to I kHe,

[, Balunee the bridge amd read the measured L
vilue, Measured L value =, mi

p. Disconnect the stoambird inductor from the UN-
KNOWN unmarked terminal and connect .ldsl)nhm 5
1/4 watt resistor fo series,

- — r

PN HPa260A

1 i a
#» DO NO¥ GROUND CABINET

i . . ¥, 1 | L
, '

it ° . 1

HP4260A T — DET
FRONT @ @ @& REAR
PANEL 7. = — PANEL
Low exr2omz-
05C|20KkHz
- % ‘
J i
HP
|eo<|:é|aoeA HP200CD
) 0SCILLISCOPE S oscn.:mo;;

|

. %% USE SﬂIELDED CABLE AND CONNECT LOW CABI.E $H|ELD TO DET GRD

!

. i ‘ o B
1 Flgure 5-5. Test Setup for Adjustments
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h. Set oscillator frequency to 20 kHz,

. Balance the bridge and read measured L value,
Measured L value = . _ mH, Inductance dif-
ference between measured L values in steps £ and |
should be within half & digit. If not within half a digit
on the CRL counter, the measured de resistance of

- R102 should be 10 ohms + 0. 57 (see Paragraph 5-37,
step i),

5- 39. OP!RATION CHECKS OF I'RINTED
CiIICUIT ASSEMBLIES.
'5-40. The following paragraphs outline operating

checks for printed circuit assemblies A200, A300,
and A400,

5-41. POWER-SUPPLY AND | KHZ OSCILLATOR
! ASSEMBLY A200. . )
5-42. PCWER SUPPLY, '

. With LINE switch ON, connect de voltmeter to
J2 pin D {test point 1), Vultme er should indieate be-
twuen +12.0 and »13,5 Vde,

b. Conm.ct de voltmeter to J2 pin F {test point 2),
Voltmeter should indicate between -11,0 .m:l -12.5
Vde,

e. Connect de voltmeter to J2 pin P (Lest point 3).
Voltmeter should indicuate between +95 and + 115 Vde,

5-43. 't kHz OSCILLATOR.

. With LINE switch ON, set re- lr-pmel oscillitor
switch to INT, ‘

b. Connect oscilloscope to J2 pin T (test point 4},
Voltage level should be between 4.5 ik 6.7 volts
peak-to-peak, Waveform is shown in I-‘._Egure 8-4.

¢, Connect electronic counter to2 Pin T. Counted
frequency should be between 995 and 1005 1z,
b- 44‘ REFERENCE VOLTAGE ASSEMBLY A300. '
5-45 Operation checks of this assembly nre best
made by waveforms. Test points 5 through 16, Fig-
.ure -5 , indicate waveforms for these circuitstobe
‘used with the rol[owin;, prncudum Remove power,

a, Disgonnct.t white-green-blue wire from J4, pin
10, and connect this wire to tcrmin.ll 3 of DQ resis-
tor R5A.

b, Set FUNCTION switch tp Cp AUTO position.

c. 'Set RANGE switeh to display XXX, X nF.

d. Connect a 100 nF {0.1 uF) +5% capacitor (HP
0179-9001) am! 2 27K ohm £ 57 resistor (0689-2735)
in parallel .1{.1'055 the UNKNOWN terminals,

e. Remove detectorassembly A300 and install 15-
pin extender board (HP 65060-0049) in A$00 jnck 3.
Observe correct ocientation and: insert A400 in ex-
tender beard.  Connect uscillm;wpe‘ to test point 19
{R430, R431 junclion)

5-12’|

Model 4260A

f. Apply power to 4260A and adjust CRL and DQ
controls for minimum amplitude of waveform at test
point 14 (bridge halanced), CRL counter should read
hetween 095, 0 nF and 105, 0 nF and D reading should
be between 0, U53 and 0, 065 on HIGH D scale,

g, With the bridge balunced, the waveformsof Fig-
ure 5-5 for test points Bthrough 16 should now result,
Turn pawer off and remove reference voltage assem-
bly A300 from J3 and install a 15-pin extender board
in\J3, Observe correct orientation and insert A300

-in 15-pin extender.

h! 'apply power, connect oscllloscope to test points
5 tarough 16 and compare e.u.h wnveform with thoae
shown in Figure 8-5, :
v
5-46, ns*rscmn-)xss:—:mm.v A400,

5-47.. Conditions for observing wavelorms ut test
points on A400 are the same as outlined in Paragraph -
5-45, bteph a through £,

5-48, PHASE DETECTOR CIRCUIT, Waveforms
shown in Figure 8-6 for test points 17 and 18 indicate
normal operation. Thedifference betweende voltages
at test points 19 and 20, or 19 and 21 |s less than 10
millivolts, These volt.q.,cb must be measured using a
de voltmeter with an input impud.mce greater than 10
megohms.

5-48, ERROR SIGNAL AMPLIFIER CIRCUIT. Wave-
forms for test points 22 and 23 are shown in Figure
B-6, The changes at these test points when the CRL

" control is increased or decreised 0, 27 from bridige

balanee point are shown as 220, b and 23a, b, These
wavetdrms indicate that error signal amplifier yain
is nornil and phase relationship bs correct.

5-50, VARL\BLE RESISTANCE. CIRCUIT.

i, Conditions for selecting value of R442 are the
same as outlined in Paragraplr 5-45, steps a. through
I. in the "Operating and Service Manual”,

b. Connect resistance network as shown in Fig.
5-6. ' y ;

¢. Connéect Oscilloscope Probe (E0:1)to Test Point
30 (I3 PIN }0) and set the vertical sensistivity to
0, 005v/div (0. 05v/div with probe),

" 10 J2(7)

TICKN 5% 12W
ANA, = TO J4{i0)

/
O 3s00 5% Vevi

TO J4 (b}

~ Figure 5-6. Resistance Network for Checks
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d. Adjust CRL and DQ controls for bridge balance
(For ceample, nssume the CRL rending is 102, 0 pF
and D reading Is 0, 062), ‘- :

e, Change CRL control to +0,2% from bridge
biiance point and set CRL counter to 102, 2nF,
Verify that the 1kHz signrl on the oscllluseope Jg)no
more than 30 mV p-p,

. Quickly shift CRRL control by -0, 2% of valanee
reading (to 101, B Jor aboye example),  Ohserve the
oscilloseope, At first (here is no 1KkHz signal  but
after nbhout 10 seconds it will appear,

€. Quickly shift CRLcun;é'nl by +0, 270 of halance
reading (Lo 102, 2 for ubove example),  After o few
- seconds the 1kHz will disappenr, ™,

h, Select the value of R442 s0 fh:lt the time con-
stants of the changes nt Test Point 30 when the CRL

control s inerensed or decrensed nre dlmost same,

The selected vnlue for R442 §s not eritienl,

5-61, NEON LAMP DRIVER, Dc voltage changes ut
test points 32 und 33 are shown In Figure 8-6 for n
CRL control chunge of +0, 2% or -0,20 from bridge
balince point,

5-14

Mode} 4200A
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6-1, INTRODUCTION.

6-2. This section contains information for ordering
“replacement parts. Table 6-1 lists parts iy alphn-
numerical order of their reference designoturs and
indicates the descriptionond HP stoex nunber of ench
part, together with nny npplicenble potes, Table 6-2
lists parts in alphe ,umerien) order of thelr HP stock
number and provides the

1

each part;

a. Description of the part {see list of abbreviations

helow)

. SECTION VI

REPLACEABLE PARTS

following information on-

Section VI

Paragraphs 6-1 to 6-0

6-3, Miscellaneous paris are listed nt the and of

ﬁ-ﬁ.

6-G,

!

b, Typical manufacturer of the part in a five-digit

code; see list of manufncturers in Table 6-3, b,

~e. Manufacturer’s part number,

d, Tatal quantity used in the instrument (TQ columm), d,

ELECT
ENCAP
EXT

F o
FH
FILH
FXD

GE
GL
GRD .

01194-12

LR N S B 2R BB 2N

wwEw

L B B B §

L B B L N B BN B B B ]

nsgembly E
motop F
battery - ' FL
capacitor W
coupler L ’ K
dicde - s L
delay lipe - M
device signaling Uump) MP
RmMpures I
sutomatic frequency cortrnl HEX
amplitier naG
heat Frequency oscllialor HR
berylllum copper IF
binder head IMPG
bandpass INCD
braxs INCL
baekward wave oachilator INS
INT
counter-clockwine K
ceramie
cabinet mount only L
coetficlent LI
common LK WAS)H
componlilon . LOG
complete LPF
conneclor M
endmivm plate MEG
¢ ithode-FRY fube MET FLM
clockwise MET DX
deponlted corbon MFRt
defve MINAT
electrolytic :;ga'
encapaulated MY
exiernal
farudn '
flak head N/C
fHit)ster head BE
Hixed NI PL
N/O
germunlum NPO
glaas
ground(ed)

LR IR B R AN

T W N T E XY OBRE R W

"YW E R NN WERREW

LER B B B BN |

Table G-1 »

'6-4, ORDERING INFORMATION,

To obthin renlacement parts, address order op
Inquiry to your loeal Hewlett-Packard Field Office
(see lists at réar of this manunl for pddrosses),
Identify parts by thefr Hey “ett- Packnrd stock numbers,

H

n, Instrument model number,

Instrument serial pumber,

¢, Description of the part, -

nEFERERCE DESIGRATONS

mise electronic part P
fuse Q
filter n
Jack RT
relay 8
Inductor ¢ T
meler ™
mechanieal part ™
!

ABDREVIATIGNS
hanrivs - NpM
hexagonal
mercury KRF
himrin)

Intermediale freq Kah
Impregnated

Incandencent

inciude(s) opn
insulation(e, on
internal ox
kilo = 3000

feit hand ‘ P
liseay taper! ‘ pe
lock washer PF
logarithmic tapar

low pase fliter ;:!ERZ

- 1
mitl - l(lB PV
megw 10 PNP
metal 1lm
metallie oxide PO
manufacturer POLY
minlature PORC
momentary Pos
mountirg FOT

"mylar Il:.';.
pano (10+9}

tormally cloaed FWY
necn

nlekel plate RECT
normally open 13
negative positive pero 1Y
{2oro temperature

coelficient) o

" www

LI LN B B AN A

-

plug

ranslator
replator
thermintor
mwitch
transformer
ferminal hoarl
tenk potnt

negativies posithves
pegatbye )
it rreommended for
fleld replacement

net peparately
replaceable

urder by deeription
oval heasd
uxide

peak
printed chreult
pleolarads » 10
farads
oaphoy hronze
hilips
peik Inverse vollage
poaltive hegative -
positive
part of
palystyrene
boercelain
poaltionis}
potentlometer
penk +to-peak
point
peak working voltuge

rectifler

radio frequency
reund head or
right hand

rack mount oply

HALS
Rwy

5.1
BCI
Sk
BECT

. BEMICON
“Bb

Bl
5L
B
5PL
BT
5
STL

Fupetion and location of the part,

" % owow

LEE BN S B A T

LA AN R B S B

To obtnn a part that is not listed, includet

yacoum, lube, peon
b, phuinerd), vie,
woltage regulator
rahle

piwchel

cryshal

Fouls e mjegre
reverne working
yultage

whowsbilow
:

L gum

secifonis)

semleuductor
Mg,

[TH

wiide

wpring .
speciad
shainlesy sleel
u{:lll ring
pieed -
tantalum

e delay
tipgle
thread
titanlum
lolerance
teimmer
traveling wave lubse

mlcro= 1068

varlabje
de working vults

with

walts

working Inverse
voltage
whpewosnd
without

G-1
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Figure G-1 ; i
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I
1l
1
!
'I'PBN NO. : DESCRIFTION HEP STOCK NO, QTY
1 o Front Panel 04260-10021 [ '
‘ 2 Rear Panel W/deck 04200-7026 1
3 Side Cover £000-8565 2
4 Side Frame =1!’.]0![)-[)703 2
! b “Top Cover £:060-8573 ' 1
8 Bottom Cover 5'(300-3533 1
7 Hinge H040-0700 2
B . THE Stand 1490-0032 ‘ 1
o - Foot Assembly 5060-0728 2
, Fipure 6-1, Mgdul;u' Citbinet Parts
6~2 '
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Mode] 4260A : Section VI
; ; - — : Table 6-1
'Table 6-1, Rcl‘efunce Designntion Index,
- Reference ' " Doser )
Designation HP Purt No, | - Deseription o | Note
-_
AlQO 04260-70020 ASSY:RANGE AND FUJCTION SWITCH
Ccl01 0160-1648 C:FXD MY 0,22uF 10% 200VDCW ‘
- FACTORY SELECTED PART!TYPICAL VALUE (;[VFN
C102 0160-1161 C:FXD PAPER 2000pF 107 600VDCW .
' FACTORY SELECTED PARTTYPICAL VALUE GIVEN
cl03 0121-0039 C:VAR CER B-50pF 350VDCW l _
FACTORY SELECTED PART ICAL VALUE GlVl l\ :
Cl04 0121-0030 C:VAR CER 8-h0pF 350VDCW
CL05 0160-1045 C:FXD CER 4pF :0, 2bpl GOOVDCW
: FACTORY SELECTED PART:TYPICAL, VALUE GIVEN
R101 04260-8604 R:FXD WW 0, 9862 0, 3%
' FACTORY SELECTED PART:TYPICAL VALUE GIVEN
R102 04265-8604 R:FXD WW 102 0, 1'%
R103 0698-1381 R:FXD MET FLM 1002 0,1% 1/2W
R104 0698-1380 R:FXD MET FLM 1k 0, 1'5 1/2W
R105 0698-12¢8 R:FXD MET FLM 10k$2 0,1% 1/2W
R106 0698-1378 R:FXD MET FLM 87k 0,1% 1/4W
R107 0498-1376 R:FXD MET FLM 3kR2 U'h 1/4W
R108 0698-1377 R:FXD MET FLM 670k$ 0.1'5 1 /4W
R109 0698-1374 R:FXD MET FLM 30k 1'6 1/4W
RI110 : 0698- 1460 : . IGFXD MET FLM 5008 0, 1'h 1/2W
-— R111 0698-4142 ' R:FXD MET FLM 16,892 1'5.1/4W
- 5101 04260- 70021 SWITCH:ROTARY FORR RANGE, FURCTION
| si102 - PART OF 5101
A200 04260-7022 _ ASSY:POWER SUPPLY AND lkHz 0sC.
czo1 0180-0967 C:FXD ELECT 500yF 25YDCW
c202 0180-07506 C:FXD ELECT 20nF 15VDCW
C203 0180-0766 C:FXD ELECT 20pF 16VDCW
C204 0180-0865 C:FXD ELECT 200pF 26VDCW
C205 0180-0756 C:FXD ELECT 20pF 16VDCW
C206 0180-0964 C:FXD ELECT 100pF 50VDCW
: C207 0180-0081 C:FXT) ELECT 22pF 160VDCW
- C208 0180-0291 CFXD TANT I uF 10% 35VDCW
C209 0160-1610 ! C:FXD MY 4700pF 6% 100YDCW
c210 0160-1610 C:FXD MY 4700pF 5'% 100VDCW
c211 0180-1026 C:FXD TANT 47pF 20' 6VDCW
c212 0180-0201 C:FXI) TANT 1 uF 10'2 35VDCW
€213 01B0-0766 C:FXD ELECT 20uF 15VDCW
C214 0180-01756 C:FXD ELECT 20iF 15VDCW
CR01 1901-0028 SEMICON DEVICE:DIODE SILICON
- CR202 . 1901-0028 SEMICON DEVICE:DIODE SILICON .
i " CR203 1902-0031 DIODE:BREAKDOWN 12, 7V 5% 400MW
CR204 1801-0028 SEMICON DEVICE:DIODE SILICON
CR205 1902-0031 DIODE:BREAKDOWN 12, 7V 6% 400MW
—_ CR206 ' 1901-0028 . DIODE:SILICON 400 PIV 0,5 AMP
cRr207 I_19':)1-—0{)28 DIODE:SILICON 400 PIV 0,5 AMP
- Q201 1854-0003 - j TRANSISTOR:NPN SILICON
1205-0033 HEAT DISSIPATOR FOR G201

# See list of abbreviations in introduction to this section




Seetion VI
Tuble 6-1

Tuble 6-1. Reference Designation Index (Cont'd),

Madel 4260A

Referepce "N . -
Deslgnation HI* Part No, Deseription # Note
Q02 1854 -~0854 TRANSISTOR;SILICON NPN 25C1364
Q203 1854 -0864 TRANSISTOR!SILICON NPRN 25C1304
Q204 1864-0854 TRANSISTORSILICON NPN 25C1364
Q205 1854- 0864 TRANSISTOR:SILICON NPN 25C1364
Q204 1854- 0864 TRANSISTOR :SILICON NPN 25C1364
Q207 1854~ 0854 TRANSISTOR;SILICON NPN 25C1364
R201 0683-2725 R:FXD COMP 27009 107 1/4W
1202 0683-2725 R:FXD COMP 27009 5% L /AW
R203 0GB3-6825 R:FXD COMP 68000 10°5 1/4W
204 0683-6815 R:FXD COMP 6809 5% 1/4W
1205 0683 -4726 lt:}FXD COMP 47000 6'% 1/4W
R206 06H3-2235 ] IUFXD COMP- 22k 6% 1/4W
R207 . 0690-1821 :FXD COMP 18009 10% 1W ¢
1208 : 0767-04564 R:FXD MET FLM 33k 15 1/8W
it200 07570453 :FXD MET FLM 30k2 1'% 1/8W
R210 2100-1761 < VAR WW 10k 10% LIN 1/2W
. L : H
R211 0757-0438 R:FXD MET . FLM 6, 1k 15 1/8W
it212 . 0757-0274 R:FXD MET FLM 1,2k 15 1/8W
213 K 2100-1762 ‘ R:VAR WW 28k 10°5 LIN 1/2W
R214 0683-2745 R:FXT COMP 270k$) 5% 1/4W
R216 076%7-0278 R:FXD MET FLM 1,8k 15 1,8W
R216 0683 -0B35 R:FXD COMP 68k 5'h 1/4W
R217 © 0G83-2025 R:FXD COMP 20005 5" 1/4W
R218 068350635 R:FXD COMP 66k 6D 1/4W
R219 0683-1235 RFXD COMP 12k 6% 1,4W
1’220 0683-8215 R:FXD COMP B202 6'5 1/4W _
A300 L O04260-7023 n3SY:REFERENCE VOLTAGE /
ci01 -0tg0-0201 C:FXD TANT 1 uF 20% 35VDCW
C302 ‘ 0180-0773 ’ C:FXD ELECT 50uF 15VDCW
C303 0180-102¢ C:FXD TANT 47uF 20% 6VDCW
c304 0160-0.207 - No change
C305 . 0160-21pY C:FXD MICA 30pF 10" 300VDCW '
‘ FACTORY SELECTED PART:TYPICAL VALUE GIVEN
cl0¢ . 0150-1026 C:FXD TANT 47uF 200 6VDCW
C307 ' 0180-0973 C:FXD TANT 1 tF +75-15" 50VDCW
C308 0180-0773 : C:FXD ELECT 50uF 15VDCW
C309 0180-0291 . CiFXD TANT 1l uF 20% 35vVDCW
C310 0180-0201 CiFXD TANT 1F 20° 35VDCW
Cill - o 01B0-0945 C:FXD ELECT 50uF 6VDCW
C312 0180-0291 C:FX TANT L uF 20% 35VDCW
C313 0180-0291 C:FXD TANT 1 uF 20° 35VDCW
C314 ¢+ 0180-0045 C:FXD ELECT 50uF 6VDCW
C31b 018G-02¢1 C:FXD TANT 1;.F 20% 35VDCW
Cilg 0180-0291 C:FXD TANT ! uF 200 35VDCW
c3T 0180-1 291 C:FXD TANT 'l :F 20% 35VYDCW
C318 0160-1643 C:FXD MY 2200pF 5% 50VDCW
C319 0180-0045 C:FXD ELECT 50:F 6VDCW
CR301 1901-0040 DIODE:SILICON 30MA AT 1V 30 PIV
CR302 1901 -0040 DIODE:SILICON 30MA AT 1V 30 PIV

6od # See list of abbreviations in introduction to this section




Maode] 4260A Seetion VI

] Tuhle (-]
Thble 6-1, Reference Designntion dex (Coit'd),
. Relerence 0N 50 ' voibiy

Designation HP Part No, Desceription Mot
CRI01 10010040 DIODE:SILICON 30 MA AT 1V 30 DIV
CR3I04 1001 -0040 DICDESILICON 30 MA AT 1V 30 DIV
CR3I05 1001 -0040 DIODE:SILICON 30 MA AT LV 30 BIY
CR306 1001 -0040 DIODE:SILICON 30 MA AT 1V 30 DIV
CR307 10100016 DIODEGERMANIUM LOOMA AT 0,85V s0BIV
CR30% 1010-0016G DIODE:GERMANIUM LOOMA AT 0,83V S0PV

]

Qin 1854 - 0854 TRANSISTOIR:SILICON NDPN
Qi02 1853-0010 THANSISTOISILICON BNP
Q303 1854 -~08064 TRANSISTOR:SILICON NPN
Q04 1354-0854 TRANSISTOR:SILICON NBN
Q305 1853-0010 TRANSISTOR:SILICON PNP
Q306 1854 - 0854 TRANSISTOIR:SILICON NPN
Q307 1864 - 0854 TRANSISTOR:SILICON NPN
Q308 1854~ 0854 TRANSISTOR:SILICON NBN
Q300 1854~ 0854 TRANSISTOR:SILICON NDPN

- Q310 1854~ 0854 TRANSISTOR:SILICON NPN
Q311 1854~ 0854 TRANSISTOR::SILICON NPN
Q312 1854~ 0864 TRANSISTOR:SILICON NPN
Qs 1854~ 0854 TRANSISTOR::SILICON NPN
301 OcBI-1235 I:FXD COMD 12K0} 5'}_': 1 AW
pan? NB83-7515 IEXD COMIP 7608 §'% 1AW
K303 0757 -0461 IWFXD MET FLM lin»!! 1'% 1-BWY
H304 O68.3-4710 1GFXD COME 47kt By 1.4y
R30h . 0757-0445 H:FXD MET FLM 13k 15 1 BW

) : )

RBUI'E/' 0683-h625 H:FXD COME 6800 ")'r 1w
RSQ? 0683-1225 FXD COMP 12009 5'5: 1 4w
[!3p8 0883-5625 CHIFXD COMY BBODI BT T W
R300 0683-2005 ¢ H:FXD COMP 2080 6°0 1 WY

?310
T

0757-0427
0757-0427

IGFXD MET FLM 1,6k 1 BW

VRGFXD MET FLM L 6k2 191 BW

1312 06836135 [GFXD COMP BIRD B 1 4w
R313 0757-0274 IGFXD MET FLM L2ki 1% 1 BW
1314 0683-50625 R:FXD COMP G600 5 b W
; I3Lh 0757-0271 HFXD MET FLM LL2K8 10 ) BW

316 0583-1735 I:FXD COMP 47k 55 14w
R317 07570445 IGEXD MET FLM I3k 10 1 8W
R318 0683-7515 [R:FXD COMP 750U 55 1 4w )
R319 0757-0461 R:FXD MET FLM 68k$2 1'5 1. 8W
1320 06B3-1245 R:FXD COMP 12k 5% 1 4w
R321 0683-2235 R:FXD COMP 22k 500 1. 4W
nri22 0683-6825 I:FXD COMP 680092 5'% | 4w

. R323 0683-0825 RIFXD COMP 68000 5% 4w
n324 0683-2725 H:FXD COMP 270002 5% 1 4w
R326 0684-8225 R:FXD COMP 82009 5% 1 WY :

- R328 0683-1035 R:FXD COMP 10K 5% 1,4W
R327 0684-1525 R:FXD COMP 15008 5% 1. 4W
R324 0683-2745 IGFXD COMP 270k 5% 1 4W
R320 0683-6825 :FXD COMP 270092 6'C 1 QW
11330 0683-2725 R:FXD COMP 27002 65 1 4W .
331 0683-5625

IR:FXD COMP 5. 6ki 50 1 4W

# See Jist of abbreviations in introduction to this seetion




Section VI : Muaode] 4260A
Tahle 6~1 '

Tuble §-2, Reference Desighation Index (Cont'd)

Relerence ‘ .- .

Designation HP Part No, Deseription Note
R332 0683-1226 XD COMP 12000 5% 1/4W ‘

R333 0684-4721 RIFXD COMD 47002 10 1/4W

‘R334 06B3-6625 R:FXD COMP 656009 6% 1/4W

R3356 0683-8225 R:FXD COMP 82009 5% 1/4W

R336 0683-6825 R:FXD COMP 680052 57 1/4W
R337 0684-4721 R:FXD COMP 47005 107 1/4W !

1338 0683-3026 IR:FXD COMP 300092 5 1/4W

1330 0683-36256 R:FXD COMP 360022 6 1/4W

R340 0683-2426 R:FXD COMP 24009 6% 1/4W ,
1341 0683-1335 RIFXD COMP 15k 55 1/4W
11342 0683-1235 R:FXD COMP 12k 6% 1/4W

1’343 0683-3016 R:FXD COMP 3009 67 1 /AW

R344 06836635 RIFXD COMP HCkR 5°5 1/4W

R345 0684-4721 RIFXD COMP 47009 107 1/4W

A400 04260-7724 ASSY:DETECTOR

cin 0180-0708 " CiFXD ELECT 3 F 16VDCW

402 0160-0207 No chinpe

C403 0160-1542 C:FXD MY 1600pF 107 60VDCW

CH04 0180-1032 ‘ C:FXD TANT 10pF 20% 15VDCW

C4a05 0140-0207 No choanpe

C406 0160-1545 CIFXD'MY 0.0222F 5% OVDCW

C407 0160-0207 o chanpe
c408 0180-1029 © CiFXD TANT LpF 20% 16VDCW
C409 0180-0756 C:FXD ELECT 20uF 15VDCW
410 0180-0756 C:FXD ELECT 20uF 16VDCW
c411 0180-0766 C:FXD ELECT 20uF 15VDCW
c412 0160-0207 No chinge
C413 01B0-0756 “C:FXD ELECT 20pF 15VDCW
Cil4 . ,0180-0756 C:FXD ELECT 20F 16VDCW \
C416 0180-0756 C:FXD ELECT 201F 15VDCW
Ccile 0140-0204 C:FXD MICA 47pF 55 NPO 500VDCW
c417 0140-0194 C:FXD MICA 110pF 5% 300VDCW
Cc418 _ 0160-16544 C:FXD MY 4700pF 5% 50VYDCW
o3 ' 01B0-0045 C!FXD ELECT 50,:F 6YDCW
C420 _ 0180-1032 C:FXD TANT 101F 20% 15VDCW

" can 0180-0966 C:FXD TANT 2205 F10% 10VDCW
C422 0180-1025 C:FXD TANT 22, F 20 6VDCW
- C423 © 0160-1038 C;FXD CER 20pF 16'5 500VDCW

cizd 0160-0168 C:FXD MYLAR 0,1 2F 10' i
CR401 1902-0037 SEMICON DEVICE:DIODE - ,
CR402 ; 1901-0040 DIODE:SILICON 30 MA AT 1V 30 PIV
CIR403 1801-0040, DIGDE:SILICON 30 MA AT 1V 30 PIV
CR404 1901 -0040 ' DIODE:SILICON 30 MA AT 1V 30 PIV
CR405 1501 -0040 DIODE:SILICON 30 MA AT 1V 30 PIV,

b

CR406 ' 1910-0016 DIODE:GERMANIUM 100MA AT 0,85V 60 PIV :
CRR407 1910-0016 DIODE:GERMANIUM 100MA AT 0,85V 60 PIV
CR408 1910-0016 DIODE:GERMANIUM 100MA AT 0,85V 60 PIV ,
CR409 1910-0016 . DIODE:GERMANIUM LOOMA AT 0,85V GO PIV .
CR410 1910-0016 DIODE:GERMANIUM 100MA AT 0,85Y G0 PIV
CR4I1 1910-0016 DIODE:GERMANIUM 100MA AT 0.85V 60 PIV
CR412 1910-0016 DIODE:GERMANIUM 100MA AT 0.85V 60 PIV

-6 , ¥ See list of nbbrevintions in introduction to this seetion



Model 4260A ‘ C ' Sevtion Vi

Tahle -1
Tuble 6-1, Reference Desipnation Index (Cont'd),
Dlzi[i'i!l;ll:::::';‘:l HP Part No, Deseription # ‘ Nnte
Ci413 1810-0016 DIODE:GERMANIUNMN 100 MA AT 0,85V 40 PIY
CRril4 1810-00106 DIODE:GERMANIUM 100 MA AT 0.80V 40 PIV
CR416 1910-0016 DIODE:GERMANIUN 100 MA AT 0,85V 60 DIV
CR416 1801 -0040 DIODE:SILICON 30 MA AT LV 30 IV
CR417 1901-0040 DIODE:SILICON 30 MA AT LY 30 PIV
CR4i8 1001 -0040 DIODE:SILICON 30 MA AT IV 30 FiV
CR418 1001 -0040 DIONE:SILICON 30 MA AT 1V 30 PIV
CR420 ©1901-0040. . DIODE:SILICON 30 MA AT 1V 30 PIY ' ,
Cii2l 1802-0057 SEMICON DEVICE:DIODE SILICON o
CR422 1001 -0040 DIODE:SILICON 30 MA AT LV 30 pIY : |
CR423 1001-0040 DIODE:SILICON 30 MA AT LV 30 IV o
1 ¢ |
L401 . Bl00-0720 INDUCTQR:FXD 100 F 10 ¥
Q401 1854 -0854 ‘ TRANSISTOR:SILICON NPN 25C1i364 ‘
Q4102 1853-0010 TRANSISTORSILICON PNP
1 403 1854-0854 TRANSISTOR:SILICON NPN 25C1304
Q404 1854 -0854 © TIRRANSIST OR:SILICON NPN 25C1364 .
Q405 1854 -0854 TRANSISTOR:SILICON NPN 25C1304
Q106 1854-0854 TRANSISTOILSILICON NPN 25C1304
Q407 1854-0854 TRANSISTOR:SILICON NPN 25C1304 |
Q408 1854 -0854 TRANSISTOR :SILICON NPN 25C1304 '
409 1854-0854 TRANSISTOR :SILICON NPN 25C1364
410 1854-0854 TRANSISTOILSILICON NPN 25C1364
I
11 1854-0854 TRANSISTOR:SILICON NPN 25C1364
OS2V I 1854 -08564 TRANSISTOR:SILICON NEN 25C13064
13 1854-0854 ' TRANSISTOR;SILICON NPN 25C1364
Q414 1854-0854 THRANSISTOR:SILICON NPN 2SC1364
116 18540003 TRANSISTOIGNPN SILICON
Q416 1854-0071 TRANSISTOR:SILICON NEPN 2N331
Q417 1854-00T1 TRANSISTOR:SILICON NPN 2R3301 .
Q118 ‘ 1854-0022 TRANSISTOR:NPN SILICON !
R401 0483-1855 CRIFXD COMP 1.BMQ BN 1 4W
402 06B3-2715 ~ R:FXD COMP 27k$2 6'5 1. 4W .
R4O3 0r33-12135 ORIFXD COMP 12Kk 6" 1/4W
R404 0683-4715H R:FXD COMP 47082 5% 1./4W i A
R405 0683-2235 R:FXD COMP 22k 60 1 4W
R406 0684-1045 IGEXD COMP 100k 575 1 4w /
407 0683-8225 . R:FXD COMP B2009 5% 1, 4W ‘
408 . 0683-1635 : I:FXD COMP 15k 5% 14w
R409 0683-1046 I:FXD COMP 100k2 5”«3 14y
R410 0683-3045 R: FXD COMD 300k 50 LW
R4li 0663-1035 I:FXD COMP 10k 5'5 14\
R412 0683-8225 I:FXD COMP 820082 670 1 4W
R413 0757-0444¢ R:FXD MET FLM 15k 3'% 18
R414 0757-0449 | i:FXD MET FLM 20k 175 3 /8W
R415 0683-5635 I:FXD COMP 56k 5% 14w
FACTORY SELECTED PART;TYPICAL VALUE GIVEN
R416 0757-0288 R:FXD MET FLM 0.1k 17 1,8W ’
R417 0683-1045 R:FXD COMP 100k 6% 1 W ‘
- FACTORY SELECTED PART; TYP[CJ\L VALUE GIV EN
R418 0683-2715 R:FXD COMP 2709 5% 1 '4W
R419 0683-3316 RiFXD COMP 3305 6 1/4W

# See list of abbreviations in jntroduction to this section
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Seeton VI Mudel 42G60A
Table G-1 .
1 t
Tuble 6-1, Reference Destgnation Index (Cont'd),
Reference vz )
Deslgnation HP Part No, Deseription # Note
R420 0757-0447 IFXD MET FLM 16kQ 1% 1/8W
R421 0683 -1722% R:FXD COMP 12009 6% 1/4W
R422 0683-3226 I:FXD COMP 120052 57% 1/4W
423 Q685-2725 [IEXD COMP 27009 6% 1 /4W
424 0083~2745 I:FXD COMP 270k%2 6% 1 /4W
R425 0683-1045 :FXD COMP 100kS2 6% 1/4W
R426 0757-0288 IUFXD MET FLM 0.1k 1% 1 /8W
R427 0757-0288 ILFXD MET FLM 6, 1k 1% 1/BW
R424 0083-3646 R:FXD COMP 360kS2 6% 1/4W
R420 0683-2745 IFXD COMYP 270k B'% 1 /4w
R430 0757-0273 RiFXD MET FLM 3.0k2 l‘.",_'; 1/8wW
1431 0767-0273 REXD MET FLM 3.0k 1% 1 /8W
R432 0684-1625 RtFXD COMP 15009 6% 1/4W
1433 0757-0464 RFXD MET FLM 33k 15 1/8W
434 0767-0454 IFXD MET FLM 33k 15 1/8W
R435 075'7-0436 :FXD MET FLM 4,3k 15 1/8W
434 0757-0436 R:FXD MET FLM 4,3k 1) 1/BW
R437 0684-1525 RIFXD COMP 16008 6% 1/4W
11438 075'7-0464 EXE MET FLM 33k 1'% 1/8W
1439 276'7-045b4 It:FXD MET FLM 33k%2 1'h 1/8W
R440 0767-0438 I:FXD MET FPLM 4, 3ks2 1'h 1,/8W
R4l 0757-0436 IFXD MET FLM 4.3k 1'% 1/8W .
R442 0684-1045 IUFXD COMIP* 100kS2 5% 1/4W . )
1443 0683-568135 I:FXD COMP 68kS2 &% 1/4w
R444 06B3-85825 R:FXD COMI* 8B00%2 &'t 1/4W
Itd45 068:3-1041 R:FXD COMP 100k8 1'% 1/74W
446 0683-6215 R:FXD COMP 6208 5% 1.'4W
R447 - 0683-62156 R:FXD COMP 62082 5'% 1 /4w
448 0683-6216 RFXD COMP 62052 5'% 1/4W
" R449 0683-68156 IGFXD COMP 68052 55 AW
450 0683-1215 I:FXD COMP 12092 5% 1/4W ! '
1451 0683-21725 R:FXD COMP 27008 5% 1/ 4\W .
R452 0684-1045 IFXD COMDP 100k 5'% 1,/4W
R453 0683-6835 1:FXD COMP 88kv2 6'0 L/4wW
R454 0683-5625 I:FXD COMP 56007 6'0 1 /4w
11455 0683-2226 R:FXD COMP 2,2k$2 6% 1/4W
FACTORY SELECTED PART;TYPICAL VALUE GIVEN
R456 0683-16456 R:FXD COMP 160k52 5% 1/4W
R457 0683-1h45 [LFXD COMP 150k 5% 1 /4w
n458 0698-0060° R:FXD COMP 3.6k0Q 5'0 1/4W ‘
R469 0683-2725 R:FXD COMP 2.7k 5% 1/4W \
A500 04260-7053 leASSlS ASSY'INCL:S2'1-04 115/230V ONLY
1
* FACTORY SELECTED PART, TYPICAL VALUE GIVEN
6-8 # See list of abbreyviations in introduction to this section
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Table 6-1, Referenee Desipnation Index (Cont'd),

sSection VI
Tuble -1

Relerenve . N "ot ‘
Designation HP Part No, Deseription 4 Rutu
A000 04260-7020 ASSY;DECIMAL POINT AND DIRECTIUN IND
RGo1 06B7-8211 R:FXD COMP 82kR2 10% 172w
vGol 2140-0127 LAMP:GLOW 1/10W
V02 2140-0127 LAMP:GLOW 1/10W
Veo3 2140-0018 LAMP;GLOW 1/10W
V604 - 2140-0018 LAMP:GLOW L/LOW |
V(05 2140-0018 LAMD:GLOW 1/10\V
Cl 0L60-1640 C:FXD MICA 0,.2pF 0.
c2 0160-1616 C:FXD MICA 2200pF 10’ BBBVDCW
FACTORY SELECTED PARTTYPICAL VALUE GIVEN
cl 0121-0238 C:VAR CER 0, 8~8, ﬁpF 250VDCW
C4 0160-1031 C:FXD CER 10pF 10°h 50OVDCW
FACTORY bl-.Ll-.C"‘i-.D PARTTYPICAL VALUE GIVEN
Cchb 0160-1510 C:FXD WICA 1200pF 10'7: SuvDCW v
Ch 0160-1654 C'FXD METAL PAPER . 047;:1-‘ 107 260VDCW .
CIl 1910-0016 DIODEGERMANIUM 100MA AT 0. 85V coply
, T2 1910-0016 DIODE:GERMANIUM 1UusA AT 085V 401V
Fl 211(‘)502!!-1 FUSE:CARTRIDGE S1L0-BLO O, 1A FORt 116V UPERATION
\ 2110-0311 FURE,CARTRIDGE SLO-BLO G2mA FOR 210V OPERATION
J1 12510148 CONNECTOR:POWER 3 PIN MALE
2 1251-0141 CONNECTOR:18-CONTACT
J3 1251-0135 CONNECTOILPRINTED CIRCUIT 16 (.'Ul\'l‘:\(.’l‘ﬁ
NE 1251-0135 CONNECTOR:PRINTED CIRCUIT 10 CONTACTS
I8 COLNECTOR, INCLUDES:
1510-0011 BINDING POST:BLACK (2 USED)
04260-5021 INSULATOit:2 EACH
04260-5022 INSULATOIR:2 EACH
JB 04260-5028 CONNECTOR:FOR BIAS BATTERY
04260-1049 SHORTING BAR FORR J6
J7 042650-6028 CONNECTOR:FCRR EXT RESISTOIR
: CP, LS AND BIAS CAPACITOR
04260-1049 SHORTING BAK FOI? JT
JB 04260-5028 CONNECTOIR:FCR 'EXT Itl-.blb"[‘()lt CS, LP 1
04260-1049 SIORTING BAR FOR J8
J9 04260-5028 CONNECTOR:FOIR EXT OSCILLATOR
J10 04260-5028 CONNHCTOR:Fplt DETECTOR
M1 1120-0768 METER:50 A
Rl 2100-1172 R:VAR DEPC 5k 10 0, 3W .
R2 0684 -1521 R:FXD COMP 150092 1075 14w
R3 42607040 R:VAR Ww bkil, CONNECTED TO CRL DIAL .
R4 2100-1:71 IGVAR WW 1049 1050 1, 2W (R4A:40, R4D;109 DO VERNIER)
Rb 34260-7031 IGVAR WW 16kS2 10092 (REA1GKE, RBB:IV0S XY DIAL)
replace unly with D/Q dial
* FACTCRY SELECTED PART:TYPICAL VALUE GIVEN

# See 1ist of abbreviatiops in introduction to this section
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Section VI Model 42604
Table ¢-1 ‘
Table 6-1, Reference Designutiog Mdex {Cont'd),
Reference ! " .
Designation HP Puart No. Deseription # ~ Note
RG 069B~1373 R:FXD DEPC 12 6% 1/2W
R7 684-1041 R:FXD COMP 100k 1075 1/4W
St - 04260-70022 SWITCH:POWER PUSHBUTTON AND KNOB
52 3101-1234 SWITCH:!SLIDE DPDT(116/230V)
53 3101-0244 SWITCH:SLIDE(INT-EXT 0SC) l
Tl 04260-8B602 TRANSFORMER:POWER
T2 04260-8603 TRANSFORMER:0SC
w1 B120-1378 CABLE ASSY:POWER CORD
XFl 1400-0084 HOLDER:FUSE POST TYPE 3AG
MISCELLANEQUS
04260-1086 " BRACKET
04260-1071 BRACKET:COUNTER
1410.0033 BUSHING FOIR CRL CONTROL
04260-8542 CABLE:DIAL
1140-4030 : COUNTER:CRL
04260-7027 GEAR ASSY:CRL COUNTER DRIVE
04260-5030 INDEX
0370-0050 KNOB FOR CRL CONTROL
037¢-0275 KNOB FORt CRL CONTROL
0370-0272 KNOB:DQ CONTROL .
! 0370-0267 " © KNOB:DQ VERNIER
0370-0077 KNOB:FUNCTION
04J70-0077 KNOB:RANGE
0370-02586 KNOB:SENSITIVITY :
5040-1124 KNOB FOR! POWER SWITCH
)
0370-0914 BEZEL FOR POWEI SWITCH
04260-5024 LENS:FINDER :
04240-5059 PULLEY FOR 6 : f
04260-5027 WINDOW GLASS ‘
04260-703" D/Q SCALE DRUM ASS'Y '
04200-1082 ' BRACKET:METER L
Note
DA Seale Dram Ass'y (P P/N: D4200-7057) and
RS (U P/N: 04200-7031) hre o motched pair,
ANhen one 15 te be replaced, the other must be
replaced ulso.  To obtain both the /R Scale
Brum assembly aml RS, order HEP PN 0dmon-7031,
‘ ITEMS BELOW FOR L00 VAC OR 200 VAC ONLY
1251-0048 ADAPTER:PLUG (100/200V ONLY)
042607032 CHASSIS ASSY:INCL, S2'J1-.J4
7120-0492 NAMEPLATE:100/200v
7120-0405 . NAMEPLATE:100V ONLY .
i
]

6-10 # See list of abbreviations in introduction to this section
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Model 4200A Seetion VI
Parmgeaphs 7-1 to 7-8

_ SECT!ON vii
MANUAL CHANGES AND OPTIONS

7-1. OPTIONS ‘ . C_IIANGE l

7-2, Options nre stpdard modifieations performed Motor O RV
on ~hp-~ instrements at the iectory,  No options for ' Pelete: €423 0160-1038  20pF
the Model 4260A nre offered at the present thue,

7-8, SPECIAL INSTRUMENTS CHANGE 2

7-4, "Specinls* are stundard -hp- instruments tht " Delete: C7 (160-1303 0,1pF

nre modified secording to customer speeificntions, CR3, Clt4 1910-0040 ‘
A sepurate Insert sheet is Included with the manunl 8 G0B4-2721 2700 OHM

for specht!l Instruments having clectrieal ehinges, '
Make the changes speeificd in addition to any other
chanjres that nre necessary, CHANGE 3

7-5, MANUAL CHANGES ‘ Page . * Flpure 3-1

7-6. This manual applies direetly to the Model 42604 gll‘i‘;\'v ,t,h;f:fﬁ-tgﬁfr Rear Panel as
with serials prefixed 1638,  The following paras- ' : ’

graphs explain how to ndipt this manual o apply to . 0o Y

later instruments with higher serinl prefix, or enrlier p‘“‘;;,g.,‘fbﬁggg]ﬁ 3-1260-7025

jnstroments with lower serial prefix, Technieal cor- h '

rections to this manua) (if nny) are called e catn nnd : . .

are listed on @ separnte “Munual Changes” sheet pﬂ%‘l:gn?’e 'E‘flilllesl-llo-n()lo FUSE:

supplied with this manual, [ ) & N 1
CARTRIDGE SLO-BLO 0,1A, |

T~7. LATER INSTRUMENTS: II the serinl prefix of
your Model 42604 is above 1530, refer to n separate
"Manual Changes' sheet supplied with this manunl,
Locate the serind prefix of your instrument and make
the Ihdicated ehapges,

Puge 6-10, Toble -1
Chiange W1 to B120-0078,
“Change 04260-1085 to 04260-1080,
Change 7120-0402 to "120-0445, :
Delete 7120-0405,

7-8, EARLIER INSTRUMENTS(Bnckcl:itingClmngcs):
If the serinl prefix of your Madel 42004 s helow e TN
16394, refer to Table 7-1 for the ehinges neeessary g{'::“f; gIlég(-)l‘ljégrtll:?(l]%g(-lgnggim
to adapt this manual to your partieular nstrument, HHRE *H R
Lueate the serinl prefix of your instrament in this o (e . B

table and mike the indicated chunges,  Note that in- p"’é“h_(:n 1,3'0}‘5'{?6': ;é,.‘i Lo 04260-7025
strement-eomponent vilues that differ from those in e ¥ ’
this manual, yet ure pot listed in this biekdating ‘
changes, should be replaced uvskng the purt number
given fn this manunl,

Page 6-13, Table G-2

Serial Prefix R
or Number Make Following Clhlllt,‘tb; 4 T
i

601/602~- i 2, 3,6, 6 7 \I\.‘
7I1/712= und below 2, 36 0,7 -
B846/846- and below 3, B, 6,17 i
1023/1024 and below 4,6 7 .
IILI/RIL20 and below | 6, 6, 7
1133)/11340 and below | 6, 7 _
12145 and below 7 b ]

Table 71, Mapun]l Buackdating Clhimpes Fipure 7-1



Section VII ‘ ‘ Mode] 4260A

CHANGE 4 - Pape B-11/8-12, Figure 86
Chanpge 04260 7124 to 04260~ 7024,
Page 6-13, Tuble 6-2 Chunpe cirevit of A400 s shown in partinl
Change 04260-1086 to 04260-1085, ; schematie, Cigure 7-2,
CHANGE b

Puge ¢-8, Tuble 6-1
Chnm.c 13458 1o 0083-8245, n FXD COMVP
B20k2 6% 1/4w.

Puge 6-9, Tuble 6-1 -
Change V601 and V602 Lo 2140-0018,
Change RGO01 to 00B7-1641, I;FXD COMP
150k52 10 1/2W,

1

Poge B-§, B-6, Figure 8-3
Change value of RGOI ty 150Kk12,
Fipgure 7-2
“Page B-11, B-12, Flrure 8-0 !
Change value of 468 Lo 820k1),

CHANGE ¢ Page 6-3, Table 6-1
; . Cll.m|..c CR206 to 1901-0026 DIGDE:SILICON
Page 6-2, Figure 6-1 200P[V 0.6 AMDP, :
y Change 04260-1240 to 04260-1140,
Chunge 6000-B565 to 5000-0703, Page 6-13, Table 6-2
Change 5000-B683 to 5000-0717, Add: 1001-0026 DIODE:SILICON 200PIV 0.5

Chunpe 6060-8573 to 5060-0718, AMP,
‘ Change Total Quantity of 1003- 4028 Lo I,
Puge 6-3, Tuble 6-1 '
 Chiange 04260-7055 to 04260-7021,

Chunge 8101 1o 042680-7021, ' CHANGE 7
Page 0-6, Tuble 6-1 ‘ ' Brief Summuary of ALO0 Runge und Functjon
Chinge 04260-7724 to 04260-7024. Switch Ass'y,

Delete: C424, 0160-0108,
' Refer to the table helow for purt numbers of

Page 6-7, Table 6-i ALO0 Runge nnd Function Switch Ass'y and its
Delete: CR422, 1001-0040, two mpjor components: Range and Function
Delete; CRR423, 1801-G040, ~ and D/Q Seale Drum Ass'y,

Page'6-8, Tuble G-1 : _ Sertal . P/N ol Range [ D/N of D/Q
Delete: R459, 0084-2721, ‘ Number | F/N 0ol A0 undﬁ!-“‘:::llhinn b&nfl& B;um

Puge §-9, Table 6-1 10907 wnd | paa00-70020 | 04200-70021 [o4200.7057

Change M1 to 1120-0761,
12140 55 | qa60-7055 | 0426b-1056 | 04200. 7057

Page 6-10, Tuble 6-1 . nhove
Chitge 04260-7057 (v 042007030, 11341 and 04200-702) | 04260-7066 | 04260-70%0
Add: 04260-1082: METER BRACKET, below ’ !

Table 7-2, Purt Number of A100 and Its Components,
Dage 6-13, Toble -2 ' .
Chiyre 04260-1240 to 04260-1140,
Change 1120-07¢8 to 1120-0761,
Add; 04260-1082; METER BRACKET, _ : |

Puge 6-14, Tunle 6-2 :
Change 04260-7055 to 04200-7021,
Chunge 04260-7724 to 04260-7024, f
Clunyge 042607057 1o 04200-7030,
Chapge 3101-0880 to 3101-0206, ‘
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1

-from the date of delivery, or, in the case of certain major compo- '

CERTIFICATION -

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published

~ specifications when it was shipped from the factory. The Hewlett-

Packard Company further certifies that its calibration measure-
ments are traceable to the U.S. National Burcan of Standards to

the extent allowed by the Burean's calibration facility.

WARRANTY AND ASSISTANCE

' ]
All Hewlett-Packard produets are warranted against defeets in
materials and workmanship. This warranty applies for one year

nents listed in the operating mynual, for the specified period, We

- will repair or'replace produets which prove to be defective during

-the warranty period provided they are returned to Hewlett-

" Packard. No other warranty is expressed or implied. We are Jot

\ ‘ o : 1
liuble for consequential damages, \

' . '| L3 ' ! » 3
Service contracts or customer assistance agreements are av:ul:\;hlv
for Hewlett-Packard products that require maintenance and|re-
pair on-site, ' | , ) o

1 : o :\
For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manupl,
! ' ;
| ;
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[ Slodel 42600

1-1. DESCRIPTION,

1-2, The HP Mudel 4260\1\ Universal Bridge {Figure
1-1) makes (ast, ensy menkurementsof resistunce (R),
capacitance (), inductance (L), capacitor dissipation
factor (D), ur inductinee nﬁu:llity factor (Q). . The in-
strument ineludes five brid e cireuits, selocted by the
FUNCTION switch, as well as the dutet.tur and 1 ki
oscillator necessury forde :md e measurements, For
measurements at frequencies other than I kilz, an
external oscillator must he used.

1-3. Front panel controls selet':t the measyrement
function and range, with R, L, iand C values displayed
with four-digit resolution on an in-line, dipital coun-
ter, Q and D values ure displayed on a dial with n

. red hairline indicating the mensured value, The nuto-
balanee efrcuit and an easy-to-rend meter reduce the
time required for measuring low Q or high D compo-
nents.  Correct decimal point location is nutomitic
and direction lights indicate which way the CRL con-
trol should he rotuted for the measurement,

1

1-4. TERMINOLOGY,

1-5, The definitions of the foliowing terms apply us
they nre used throughout this manual,

a. RESIDUAL (inductance or eapacilance): distri-
buted inductance or (..lp.lcit.uu.e always present at
UNKNOWN tcrmin s,

b, leSIPA'I‘lON FACTOR {D); loss factor for cap-
acltors (equal to reciproeil of Q).

¢. QUALITY FACTOR (Q): [ipurce of merit for in-
duetors (equal to ree*proeal of D),

d. Cs: represents equivalent eircuit of eapacitor
in serics with resistor, !

e, Cp: represents eqiivalent eireult of eapacitor
in parallel with resistor,

f. Ls: represents eqnlxlv lent cirLult of inductor in
series with resistor, |

B Ly rupresénls uqﬁ‘iv:llen't circuitof inductor in
parillel with resistor,

- 1-6.

. the Model 4260A Universal Bridge,

Seetfon [
Dieragraphs 1-1to 1-13

SECTION |
GENERAL INFORMATION

h, AUTO NULL: climinutes DQ manuial coptrol;
direction for null §s automatically indicated for Cp
mnd Ls measurements,

INSTRUMENT IDENTIFICATION,

1-7. Hewlett-Packard uses a two-scction, eight-digit /
serful number (000-00000), The first three digits |
(sevial prefix) kdentify o series of instroments; the
last [ive digits fdentily a particular instrument inthat
series, If the serial prefix on the reiar panel of your!
instrument does not apree with the seria) prefix oy’
the title page of this manual, there are (IIHuruncc}
between your instrument and the one deserlbed inthis
manuil which are expliained in the Insert sheot sup;
plied with the mamual, If the insert sheet §s missin{,
the information can be supplied by your neiarest
Hewlett-Packard {ield office {addresses nre lihtml it
thc back of this manual),

I-B. APPI.ICATIONS.

1-8, The Model 4260A makes quick, easy measn fe-
ments of R, L, C, D, or Q characteristics of pusrive
clectronte components, R, L, and C measureny s
nre mitde with 3- or 4-digit resolution, With exte mal
nell voltmeter, nceurite measurements are possible
for milliohms or megohms. The instrument is reulily
portable Giecessory carrying handle, HP FLOSTA, [ean
be easily atlached without screws), :

1-10. SPECIFICATIONS.

1-11, 'Table 1-1 lists nll technienl specifientions for
Flpure 3-4 shows
DQ range versus frequeney characteristics,

1-12, AUXILIARY EQUIPMENT REQUIRED.

I-13, Extermal de null millivolbneter (such its the
HE Madel 413A) is recommended for accuritte B meits-
urenents helow 100 ohms il above 10 kilohms, Ex-
ternal generator (such us HP Model 200 CDY with 2 volt
output and 600ohms output impedanee is reguired for
20 Hz to 20 kiiz measurements,  Exteenal tuned null
detector with 90 JB gain and input impedance greater
thian 10 kilohms or vscilloseope with 100 :V/em sen-
sitivity - is recommended for the measurement with
exterml generator,

1-1



Svetton |
Table 1-1,

Mool £2507

Talbbe 1-1, Spevitientions o

CAPACITANCE MEASUREMENT
CAPACITANCE
iigeer 1 pF o 1000 pF,

Avrurucy
e (1'% el Digit), from 1nF lu 100 F,
£ (2'h + 1 Digit), from 1pF to 1nF and
100 pF to 1000 pF,
Residual eapaeitinen
DISSIPATION FACTOR
Ramze:
LOW IV« = =) (f serkes ©): 0,000 100,12,
FHICHE-D - = = D (o parpbiel €): 0,05 tn 20,

for C > 100pF,

in7 mnu--s.

=2 pF,

Aveurdey:
14

LOWD -« p——2 1,
~ T of Reading
HIGH D -~ + {10 D of Reading + 4) 5,
- (10 JDof HReading + 2) %
{C greater than 100 pF and at 1 kHz; i aldi-
Honal ervor + ONE DIAL DIVISION is re-
quired nt frequencies other than 1 kHz, )

INDUCTANCE MEASUREMENT

INDUCTANCE
Range: 1l e ll)t]t) H, InT
A ruraey;
(170 0 DI, frow 1 bl to 100 1,
L2 I)I-'tt), Freomp b dE b 1000 11,
Reskleal inductapes < 1 pl,

QUALITY FAC l()li

st }
LOW Q) - - =Q {of series L) 0,05 tn 20,
FEIGEL € - == Q {uf parallel L) 8 to, 1000,

T Ehes,

i

Accurncy: for L, > 10011, .
L 10 ;
~ LOW Q -~ + anr teading ' 4) 5,

10 o~ it
(JQ of Reading h2) o :
HIGH Q -- + 2 J/Q ol Reading ‘h
{L greater than 100 pH and at 1 kHz; an adi-
_ tional error + ONE DIAL DIVISION &5 re-
' quired at frequencies other than 1kHyz, )

RESISTANCE MEASUREMENT

HESISTANCE
Range: 10 miliohs to Il) nwpnhms

Accuriey:
g1 o 1 Digit), from 10 aolims to 1 mogohm,’

27 ¢ 1 Digit), from 10 milliohms to 10 uhms
and 1 megohm to 10 mepahms,

Residual resistanee = 4 mblliohms,

Resistanee measorements at DC only,

!L‘ECTRONIC AUTO NULL

Ebimimetes noed Fxe DO mdjustmeents in parallel C
il series Lomensuromoents e 1 kHz,

Accurney (when D % L Q5 Tand CL measure-
ments are mivde bn 3 amd 3 fpards) equals

[normal opernthe: vondiiion £0,5%], .‘ .

in 7 r:lnp.be;. :

AUTOMATIC NULL DIRECTION INDICATOR

Direction of the CL contenl rotabion requkeed oy
thee brbde null Bs astomatically indicated by the
front panel indiealor lghts,

OSCILLATOR AND DETECTOR
INTERNAL OSCILLATOR: 1 iz 327,
rms b,
INFERNAL DC SUPPLY:
nominal AC line voltape, ‘
INTERNAL DETECTOR: Tuned amplifier ut I kHz;
functions ns a preamplifiey for measuremoents
with exterml penerator, . |
EXTERMNAL OSCILLATOR: 20 1z to 20 kHZ mens-
urements of capaeitimer, induetance, dissipation

factor and quality factor are possible with
extermel aseillator (range will b " funetion of

applivd frequency),

100 v

Loess than 4'0 volts at

i

r GENERAL | .

DC UIAS:
Voltape: Up to 6V at AUTO,
Up'to 35V at MANUAL,

Current: Up to 10 mA,
POWER SGPPLY: 115 or 230 volts ¢ 10%, 48~ 66
Hz, approx, 7 wulls,

DIMENSIONS:

li

. RETIRS y o ow . . r. T Y
| P i
[ '
! by [
v,
, * L .
Ly £ e IRt
L] |
I T-T. ! e N
{ :
. . ) 1
LA T N A R T R R R TNy | M

WEIGHT:

Net, 11 s, (5 ke,
Shippimg, 16 s, (6,8 ky),
ACCESSORY SUPPLIED: Tt}

" NEMA plug,
EQUIPMENT 'AVAILABLE; ‘
. J . . ‘
1B-pin peintod eireuit extender bard 5060-2041
15-pin printed circolt extender board 5060- 0049
DC Null Voltmeter, HP Model 413A
20 Hz to 20 kilz Oscillator, HP Model 200CD
Oscilloscope, HE Madel I-EOA ,

i

power cible with

L ML M L e s e m t hmmd g om




Mudel 42607

Sevetion I}
Paraeruphs 2-1 by 2-10

SECTION Il
INSTALLATION

2-1." INTRODUCTION.

2-2, 'This Q‘t!cliu:l of the manuil eontains informa-
tion for unpiaeking, inspection, repackaging, stopape,
and instullation of the Model 42604,

2-3. UNPACKING AND INSPECTION.

2-4, If the shipping carton is damaged, ask that the

carrier'sagent be present whenthe instroment s un-
packed, Inspect the instrument for cimape (seratehes,
dents, broken knobs, vte. ) | If the instrement bs dam-
nged or hils to meet specifications {(Performance
Check, Paragraph 5-9), notify the carrier and the
nearest Hewlett- Packird field office (see list ot back
of this manual). Retadn the shipping carton and the
padding miaterial for the earrler’s inspection,  The
ficld office will wrrange for the repadr or repliicement
of your instrument without waitimg for the elabnagainst
the carrier to he settled,

2-5. STORAGE AND SHIPMENT.

2-0, PACKAGING, 'To protect valuable electronie
equipment duting storape or shipment always use the
best packaging methods avallable,  Your iHewlett-
Packard fleld office ean povide packing waterinl such
as that used for orlginal factory piackaging, Contract
packaging companies n miny eities ean provide de-
pendable customy packaging on short notice, Here ipre
two recmmnundud||>;}ckalgi:|g methods;

n, RUBBERIZED HHAIR, Cover piinted surfiucesof
instrament with protective wreapping paper, Pack in-
strument seeurely in stropg corvrognted container (350
Ib/sq in, bursting test) with 2-ineh rubberized iy
pads placed alome-all surfices of the nstrument, In-
sert fillers betweeh pids and conlitiner to ensure i
snug [t, Mark the box " Deliente Instrament” and seal
with strong tape or metil bhands,

h. EXCELSIOR. Cover pabnted surfacesof instru-
mentwith protective weapping paper. Pack instroment
in strong corrugnted contalner (360 1h/sq in, bursting
test) with o layer of excelstor about 8 inches thick
packed firmly apadnst all surfiees of the instrament,
Mark the box "Delicate Instroment” aml seal with
strong tape or metal bands, .

2-7. ENVIRONMENT, Temperiture duripg storage
and shipment should be limited as follows:

n. Minkmam temperature -40,C (--ﬂ)"l—‘).
b, Maximum temperature »75°C {1577 F),

2-8," The Muodel 4260A is equipped with-plastie foet
and tilt stand for beneh operation as shipped from the
factory, When the instrument is to be rack mounted,
a combining ease (Padigraph 2-9) or adapter frame
{Paragraph2-10) is required, These ltems are avalil-
. :]

able  through your  Hewlett- Packaed  Safes/Servies
oftice,  These two methods for rack mounting are
outlined in the Yollowbmg paragraphs:

2=, COMDINING CASE, The combintie case (HP
1052A) =hown in Figuee 2-2 b5 0 medular unit which
aceepts sub-module upits such as the 1/2 module,
Melel 1260A,  The combining cise ean be usod as o
heneh instrument or It can be pack mounted, A rack
mounttng kit (HP No, S000-0776) b5 supplivd with, the

Slstrament, When only bali the eepse is used, o blank

fitter pitnel (HP No, 5060-0794) ks avallable to enelosse
the unused half, |

2-10, ADAPTER FRAME, The wdhipter Drame (HP
Nt BOG0-0797) in Figure 2-1 is a vack friome that
aceepts any combination of sub-module unlts; it ean
only be rack mounted,  Instoll instroments in the
uchapter [rame as follows:

i, Ploce udapter frame on edge of beaeh amd stack
sub-module units (steps [ and 2} n Devme, - Place
spacer cliamp between units (step 3,

b, Insert two end spitcer elamprs (step 4) and push
units Into frame, ' '

e, Insert screws on either side. of friame!(step §)

i tighten until units are tight in feaeme, I
g Thé complete assembly s now ready thp rack ! |
myunting, = , :‘ !
i f \ I|‘
@ Bl |\l
ADAPTER |
FHA\ME V‘ !
/__,_—-—\\‘ . !
Tt e
_-(.3 /"’H" o
> 9 " \UH MODULAR
&) ! : UNIT

O
5} -
T

®

SPACER CLAMP
RE TAINING SCREWS

3

‘Figure 2-1,. Adapter Frame
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Figure 2-2 ( . ' ,
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Model 42604

2-1). OP‘ll\TION FROM 115 OR 230 VOLTS.

2-12, 'The Model 4260A cun be operited from either
115- or 230-volt (c 10°7) 50 to 8O Hz power lines, A
slide switch on the rear panel permits quick conver-
slon for operatin from either voltage. Insert a nar-
row blade sercwdriver in the switchslot and siide the
switch to expose 115" nurking for [16-volt operation
or''230" marking for 230-volt operation, 'The instru-
ments nre supplied with o 0, 1 ampere fuse for either
115~ or 230-volt operation,

CAUTION

Do not change the 116/230 switch setting
i . during operation,

: Seethon II
Partzeiphs 211 tn 2-14

'2-13.'3-CONDUCTOR POWER CABLE.

2-14, The Model 4260A is equipped with detachable
3-wire powertcable, Proceed s follows for instil-
lation: ;

i, Connect Hat plog {3-conductor female connector)
to AC line jack at rear of instrument,

b, Connect plug (2-blade male with round grounding
pin) to 3-wire {groundnd) power outlet, Exposed por-
tionsof instrument aregrounded throughthe round pin
on the plug for safety; when only the 2-blade outlet is
avalluble, use connector adapter (HP Stock No, 1251~
0048), then conneet short wire from side of adapter
to ground, S

2-3/2-4




Mudel 4260A

Section ITI
Paragraphs 3-1 to 3-12

- SECTION 1il
o OPERATION

-—'I INTRODUCTION.

3- 2 This ‘seetion outlines operition nf the Universal
Bridge,  An operatine procedure is piven for ecach
medseeement function.  All front and reay controls,
conpectors, apd indicators ape ln'h-!ly explained in
Figure 3-1, .

'2-3, TURN-ON PROCEDURE.

-4, Before applving powoer tn the nstrumoent, sot
controls as foflows:
\ .
Voo Set FUNCTION vonteol for type of measurement
; to e mide and RANGE switeh near pd-range,

1

wise-to roduce meter s t-uslli\'il)

¢ St CRL. control to 1030, A
d, ' cl rud VI-.HMI'.A 10 knob tull Counterclockw ise

to Cl\lo. : .‘l o

} T .
e, 8ot rear-panel 115230 volt switeh (o expose

numbers which correspond to the I voltige used,

fo Sotrear-panel OSCILLATOR switepnto INT 1 RC,
Three rear shorting straps should e in plaee (soe
Birageaph 3-42 1or -apm'i‘al mesurements ),

g I meter pointer s wot e hllm.lll}'tl'lllvll'tl
conter as follows:

(1) Turp strument off, Walt 30 seconds tor ali
capacitors to dischiepe.
. i

2

—

Remove two serews wheh hold top eonver Lo
reay papel apd slide cover towaed rear,

3

—

Lociate the black zopoadust sepvw at lopeeptey
of meter,  HRotate serew clockwise wtil moter
pobnter is tolett ol zero amd begin moving right
toward zero,

1) (.‘nntlnuv to rotite serew cloekwise; swp when
pointer ks on zere, It the pointer un-rslumtu
zcm, repeat steps (3) and (1),

]

(5) When pointer is exactly on z.vlu, rotate sepew
approxinutely 15 degrees countereloekwise,
This is enough to freethe idjustiment serew from
the meter suspension. I pointer moves during
the step, repeat steps (3 and (5),

h. Apply power to instrument by connecting ae e wer
cord und setting LINE switeh to ON, One ol the deci-
mal point Lights in the CRL counter will Light to indi-
ciate power is applied 1o the instrument,  Allow 30
seconds for the instrument to stabilize. The 42600 is
now ready to use, The following paragraphs vutline
procedures for standard R, L, amd C measvrements.

h. Sel S[ NSITIVITY control pear lu[lumnlvrvlm Kk~ |

Cposition, and the CRLE control setting,

Yo,

3-5. USE OF THE DQ VERNIER.

-6, The DQ VERNIER control provides tine eieetri-
citd adjusting during P or Q measuremonts,  The DQ
dind setting does not ehinge as the DQ VERNIER is
ehanged,  For any sctting of the DQ.VERNIER, NQ
dinl accuraey is maintained s outlined in Specifiea-
tions, The DQ vernjer is aselul for kege B or small
O measurements, - Usiy the DQ vernier tor a bridpe
null prevents false mells eaused by ek of yoesolutjon
with the DQ control, X)) VERKIER ranpes ape’

N ACAL) to 0,601 In LOW D) range
0 l(.':\lg to 0,016 {of 1/D) in HIGH D range
0 (CAL) to @, 016 in LOW Q range !
0 (CAL) tn 0,001 {of 1/Q) in HIGH Q range -

3.7. DC RESISTANCE MEASUREMENTS. ;
3-8, POWER CONSIDERATIONS, Co

1t

3-1 Power applied to the unknown resistor wibl viey
depending upmi the unknown vidue, the RANGE switeh
MuaXimum
opeyy cirenit voltige aerass the UNKNOWN terminals
is 40 Vdeo  Shoet-cirenit coreent through the  UN-

KNOWN tevminals is 25 ‘milkbinperes BEES b,
Voltige Nernss tlu-unknu\\'n rnwislm‘ it e asyred
with a high input mu:ml nee Voltmater such as the P
A10C, A12A, or J13A O’ Patiiraph 3-15). Corropt .

‘ttunm,h the inknown pesestor ean be npsisurad with

elip=on miammeter suehas the HP 42818 (seo l’-ll-l-
gEaph 3-15). ;

3-10, MEASUREMENTS,

3-11" Resistanee vialdues hetween 100 olims ol 10
kilohms can e measured guiekly with 1'7 aceuriey by
using only tront-pane) controls,  For measurements
of vitfues between HEmilHobos and 100 ohs oy e
tween I Kilohms and 10 megohms, an exteenal noll
meter such as the HEP 413A s desiralde for better
sensitivity durtng the measurements, Thesetwotypes
of meirsuremepts areontlined ses separite pracedures
in the following paragraphs,

=12, 100 OHM to 10 K OHM MEASUREMENTS,

. Portorm the turn-on procedure vutlined in Pira-
praph 3-3,

1
b, Set FUNCTION switch to It position,

Comect the resistor to be measured to the UN-
RNOWN terminals,

d. Set RANGE switchfor meter indication near cen-
ter ind increitse meteyr sensitivity by rotating SENSI-

“TIVITY control elockwise, If meter indication is right

of center, turn CRL control cew, If left, turn CRI,,
control ew, Adjust CRL contreol for meter eonter indi-
ciationwhile inereasing SENSITIVITY control to maxk-
mum sensitivity (full ew),

3-1




Secction HI

Figure 3-1

Madel 4260A

1. LINE Swihteh:

3, RANGE switeh:

'R FUNCTION h\\itvh:

5. Null Meter

'FRONT PANEL

opplics ne Jine voltoge to nstroment,

2. HI~:N5['I‘;\'I'I'$’: conlrols moter sensitivity: ew for mux,

seleets musurement range,
nnfeally controls waoukvalent eireoit aml uunmllhpluy )
i winlow len\\ meter ad nlse pointer for DG dind,

solnots type ol measureinent,
Mechanienlly conbrols units vidubs disphiyed S wisdos -
below meter, Changes deciimal poinl plicemenl in nu-
merien) display,'

indieates sul) ar center seade,  For R
measnrements,  meter deffects either left or right,
For Cor L meusurements moeter aofleets vight unly
unthl pallesl,

St . |
€, UNKNOWN termipals: connect compeonent lobe meas-

ured betweenthese two binding posts. Comnectdirectly

Mech-

1.

indicates Disdipgtion Fuetor (D) or (uallty
Facter (¢). Mechanivally rotated by 1) conteol,  Dinl
seales trer LOW : 001 1o L 12 BIGH 1, 06 to 60,
LOW tx 02 tu):m: IWGH ¢ b to 1),

REAR PANEL |

AC LINE (nmmutur' volmiels Lo Htt plug un power

eabl, i ]

LINE \'ull.u,v.‘s ‘eche pulmiln upre lliun fron either
L6 Voo or 250 Ve,

DG Mie:):

LINE fuse: ah L mnpere provides overiomd protection,

OSCILEATOR INT-EXTswlteh: seleets internal osell -
ntor or external osellator npd vontrols error sigoal
amplilicy frequency response,  For INT setting, orror
signab amplifies s tned e Tk Tos EXT, amplifies
vesponse B flat between 20 Ha aml 20 k)bz,

'
: !

“ror use very short leads, bco "WARNING in p.uru;,rnph 5. Extermal Oseithor Terminalst connvet external os-
3-23d, ; . eillitor to these terminils, i
1. CRL gontrol: - audjosts brbidee balance for meter ) 6. DETECTOR Omput Terminals: error signal amplifier
durbng measurements,  Mechanieally coneeted to - outpul suppticd o external tmed nmplifier or oseillo-
o merkeal counter w _hich imlieates iR, L, or ¢ m-nfl;-mrml seope.
vitlue,  DErvetion lights st above contro! indicite ro-
tation divection for null on weter for Cp AUTO or | sl T. DO RESISTOR Cs Lp Terminalse conneet varkuble e
AUTO functions only), sistor for special low frequency 1D (Cs funetion) or ¢
b, Becimal Polnt Lights: one of three lights (selected by :1:.'212::,:1::1:31::\l:;:ll:tbll]l‘t:.:llit;l’;, 1:‘;{;‘:""'“"0““ ally von-
FURCTION i RARGE switch positions) fmlivates cor- 0 -0 0 0n0 D0 e e ! _ '
rect deckmal point,  Light on indicntes ne lne voltige 8. DG RESISTOR Cp Ls/ BIAS CAPACITOR Terminals:
is applied to the instrument, Cobneet varbible reststor for specinl low l’ruquunuy 1}
9. Numerient Countor: ‘J.I[spluys value of 1}, L, ulr C.. (Cp funulinn) 0:- ‘? (s lu;u;lf;m) nu“ mur?“wl.l.‘h X For
Mechanieally defven by CRI, control, Ramge is from L or Lameasurements withdebias, conneet ncapacitor,
0000 to 1030, . Ferminals normully connected m;.cthur with shorting
steap, C
. - ¥ noeke LY T - 3
1. :;‘i::::::ﬂ;w‘::;” I;;:l'\(f::ﬂ’.1:::.:;:::::{ ﬂif:l'[f'r" ber 8. BLAS BATTERY Terminls: conneet hattery (6 Vile
" nrax) for © or 1. measurements with Jde bias,  Termi-
Lot potate dial.  DQ seale ik ¢ mhmm‘l with vernier mls normally shorled together with shozting steap,
tall countereluockwise,
, ’ [
Figure 3-1.° Front and Rear Panel Controls, Indicators and Cunnectors Vo




Model 42G0A

e, Ttead nieasured resistiance value on CRL counter,
(Observe decimal point location and units displuyed
in window helow meter, )
by Note

'For maximumn resolution, [inal CRL coun-
tes display should Im greater than 0100,

3-13, MILLIOH\'IS AND ME(;OHMS I\I[:ASURE.MI‘NTS
For measuretnér,shi ' "en 10 milliohms and 100 ohms
or hetween 10 Kilphins and 10 megohms, it sensitive
de null voltmeter such as the HP413A should .6used,
Referto Paragraph3-16 for voltage and current hueis-
urements for the unknown R, Connect the null volt-
meter and mike resistince measuremoents asloilows:

a, Remove:the shorting straponthe voltmeter reay
panel ground terminals to avold ground loops,

b, Perform theturn-on pmwduw outlined in Para-
L,Nph 3-3.

¢. Comnecet the voltmeter input ground or low term-
inal to the rear-panel detector pround terminal onthe
Universal Bridge, Connect UNKNOWN LOW terminal
to the other Voltmeter input terminal,

d, Set FUNCTION switch to R,

¢, Conneet the resistor to be measured to tlufe.UN-
KNOWN terminals, “

[, Sct RANGE switeh for meter indication near the
center and increase nicter sensitivity by rotating
SENSITIVITY control t,luckwibc If meter indication
is right of center, turn CRL control cew, If lelt, turp
CRL control ew, Adjust|CRL control for muter een-
ter indication while increénsing SENSITIVITY control
to maximum sensitivity (full ew),

g Read measured resistance value on CRL coun-
ter, (Ghserve decimal point location and units dis-
played in window below meter,)

CAUTION FOR LOW RESISTANCE
MEASUREMENTS

For best connection to the bridge, leads
should be Inserted into the biading posts,
“and the binding posts should be serewed
tightly to reduce contact resistance, Short
heavy leads can be vsed,  Lead resistance
should be measured with the free ends con-
nected together,  Subtract tie lead resic-
tance from the bridge reading,
) B

3-14, The fastest pruéuduru for R measurements s
as follows:

a. Set FUNCTION switch to R position.
k. Connect the resistor othe UNKNOWN terminals,
c. Turn CRL ‘control cw to 1030,

d Increase SENSITIVI’I‘Y for deflection (rl:,ht or
!eft) on the null mcter. ;

Section HI
Paragraphs 3-13 to 3-20

¢. Rotate the RANGE switch until the meter pointer
passes the null, If meter deflection is right, perform
step [ I meter defloction is left, turn RANGE switch
one step ew,  Adjust SEI\SITIVI’I‘Y control for ri;,ht
deflection, |

[. Turn CRL control ccw to abtain & nell on the
meter; set SENSITIVITY control full ew, ndjust for
the null with CRL contyol,

. Read the final resistinee on CRL counter stlong
with the units :lispl.ty

3-16, VOLTAGE AND CURRENT FOR UNKNOWN R,
When voltage and current values for the unknown sire
to he measured, a de voltmeter such ns the HI? 413A
should he used with a current meter such as the HP
4288 clip-on milliammeter,  Make voltige and cur-
rept meiasurements as follows: '

i, Make the resistance measurements s outlined
In Paragraph 3-12 or 3-13 and leave the Madel 4260A
set up for the null.

b, Remove the shorting strap on the yoltmeter rear
panel ground terminals to uvoid ground loops,

¢,  Connect the voltmeter input ground or low ter-
minal to the rear-panel detector pround terminil on
the UniversalyBridge, Connect the UNKNOWN hiph
terminal to tho other voltmeter nput terminal,

d. Read voltige nevoss the unknown IR on the volt-—
meter,

¢, For current through the unknown R, clip the
milliammeter probe to one of the unknown leads and
rend upknown currest,

3-16. CAPACITANCE MEASUREMENTS.
3-17. INTRODUCTION,

3-18. Cupacltance measurements are normilly niude
al a frequency of 1 kHz from the internal oscillator,
For C measurements at frequencies between 20 2
und 20 kHz, an external oseillator can be connected,
us outlined in Paragriph 3-42, Special Me.murumcnth.
Direction lights indieate the correet rotution diree-
tion for Cp AUTO measurements. The mensured ©
vitlue is displayed on the CRL counter with correct
decimal point location, units and equivilent clreuit
ulso displayed, Dissipation fietor (D) can be meas-
ured after the bridge is halimeed for the capelitance
measurement, The measured D value is displiyed on

_ the DQ dial, !

3-10, RESIDUAL CAPACITANCE,

3-20, The restdual capacitinee of the UNKNOWN
terminls can be measured with nothing connected to
these terminals, Its value is typieally 2 pf or less,
When small capacitance measurements are mide, this
residual capacitance should be subtracted [rom the
measured value, If external leads are used to connect
the unknown, tho residual eapacitinee measurement
should include ii:elead capacitance. Errorscaused by
rcsi'lu.ll and lec.lc.lpacit.mce arelisted inTable 3-1,

3-3



Seetion 1l
- Parageaphs 3-21 to 3-23

Table 3-1,

Madel 4260A

Caorrection Terms for Residuit]l Lead Errors
{Add to Measured Value ns Indicated)

iMmts.ired burios Resistance Series Inductance Parallel Capaceitance
Quant ity R, l.J" C o
c, No error -4 L, C} -C, {1 - DY)
: 2 2
Dof Cs ~2nf Rn Cx -4’ l‘oC:\Dx ' Dx (I Dx) CO/Cx
L PO 0! Anlf? 1 - 2 -
Cp nfR C D 42’1, C) (1 - D) c, }
3 21 3
Dof Cp -2 IRQCx (1 Dx) ~4n? l‘ochx“ ' Dx) ' [)x Co/cx
R 'Ro ‘No error No error
Ls No error -Lo -4n’!‘cn L:( (1- é},{- )
. Fo Ry | Lo 2 A
?o[ Ls YQ g - L Q, :.4,, f’cox.x(Qx ' q
Lp | - R” ! -L (1~ L antie 12
I ‘ ';;'f'(j;-“ _ 0 Q; ) -4 1C L,
| ' R, ; Ly i e 23
S - A s
Qof Lp ' 2rl L 1+ Q) T."‘(‘Qxf Q ) ’4"f9()lx()x
X x . X ;
F
! ' where [ is frequency
Cyx Is unknown c.tp.xcit'mce
Dy is unknownD ; :
Ly s unknown inductance :
Q¢ s unknown Q
w ! .+ 3-21. Cs AND Cp MEASUREMENT DIFFERENCES, f. U the right direction indicator is lit, rotate CRL

3-22, The measured valueof eapacitance dependson
! whether & seriesor parallel equivalent eireuit s used
N for the measurement.  The relafiens' ip between i

series capacitance (Cs) cireuit and n parallel capaci-

tance {Cp) circuit is as follows: Cs = {1+ D?*) Cp,
where D is the measured D value, The Jifference
between Cs und Cp is large when D is greater than
0.1but Cs is within Ve of Cp if D is 0,1 or less,

3 23, MEA.)UREMBN’I‘ PROCEDURE,

.o, Purform thc turn-on procedure outlined in Parn-
\ gmph 3-3, ¢
b. Check to insure that the 3 DQ RESISTOR and BIAS

terminil pairsonthe rear panel are shorted withtheir
respective shorting strabs,

Je, Rotate the SFN"I’I‘IVITY control full cew,
d. Set FUNCTION switch to Cp AUTO position,
: ! "WARNING «Discharge eapacitor to be tested
"o before cqnnectinb to UNKNOWN terminals.

' e, Connéct the c,xmcitor tobe messured to the UN-
1'KNOWN terminals, "WARNING"~Discharge capacitor
h,\ Le testn;! beforc cnnnbctin;, to UNKNOWN terminals,

e o A

control clockwise, I the left direction indieator s
lit, rotate CRL control counterclockwise, Rotate

. SENSITIVITY control clockwise to give near full scale
meter deflection,

18 lf the CRL control is fully ew ind the right di-
rection indicator remains lit, turn RANGE switcheew
until left direction indieator lights, 'Adjust CRL con-
trol for meter null und rotate SENSITIVITY control,
cew as null ks approached,

h. When null (bridge balance} is achieved below
0100 on the CRL indicator, sel RANGE switch to the
next position ew and rotate CRLcontrol for null indi-
cation. (This is possible for.all measarements above
100 pf, ) Capacitance is indicated on the CRI, counter,

i. To measure D for the unknown ciapacitor, set

FUNCTION switch to Cp HIGH I position,

j» Adjust DQ control for minhimum meter indieation,
(The CRL control cin be adjusted slightly for best
nutl, )

k. When a mull indication is inlpossib[e in the Cp
HIGH D position, set FUNCTION switch toCs LOW D,
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Adjust DQ control for mipkmum meter indieation. The
D of the unknown capieltor is read from the D seale
Indicated by the red pointer in the DQ window,

3-24, The fustest procedure for C measurements is
as {ollows:

i, Set FUNCTION swite)s to Cp AUTO position,
1), Comnect eapacitor to unknown terminals,
le "Turn the CRRL vontrol ew to 1030,

‘ : 1 ! : .

d, Hotate RANGE switch until o erossover poipt of
the indientor ughts is obtiained. (Left indieator Hehts
instead of vight one and viee versia, ) If you eannot
obtiln it erousover, see step e note, :

e, I left indicator Lights, ndjust SENSITIVITY con-
trol for n right deflection of the null meter pointer,
I the right Indicator Hights, tarn RANGE switeh one
step cew and adjust SENSITIVITY control for n right
deflection of the null meter pointer,  Note:  §f the
right indicator stays lit regardless of the RANGE
switel position, the unknown value of the eapeitor
must be beyond the highest range of the bhridge( >
1000 1), i the left indicator stays it repardless of
il RANGE switeh position, the upknown vilue of the
capacitor must be Lelow 1000 pF,

. |

f. Rotate the CRIL control cew untll o erossover of
the indicator lghts is obtiined,

£, Set SENSITIVITY full ew and adsust for nollwith
CRL control, ) :

h. Read flnal eapacitor valtie on the CRL counter
and units display,

3-25. VOLTAGE ACROSS UNKNQWN C,

3-26, When voltuge across the unknown C is to be
meisured, o vicuwm tube voltmeter such as an HP
400D, 400H, or 400L shoukd he used, The procedure
is us follows: \

' t
it Make the eapiueitance measuremoent as outlined

in Paragraph 3-23, and leave the instrument set up at
null,

b, Isolate the Voltmeter from power line ground by
using a two-prong power cord adapter and leaving the
acapter pigtdl el disconnected from ground,

¢, Connect the Voltmeter input ground terminl to
the -IZGDA rear el detector ground termin,

d. Connect the other voltmeter input terminal tothe
4260A UNKNOWN termimil (hot the LOW terminal).
Read the voltage teross the unknown C onthe vultn'wtor.‘

3-27, INFLUENCE OF D IN Cp AUTO
MEASUREMENT,
3-28,. The accuritey that is specified for Cp AUTO

measurement §s obtiined when D is less thanl, When
D is greater than 1, accuracy of Cp AUTO measure-

Section 111
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ment s reduced due to the reactanes of the variable
resistanee efreuit of the AUTO null,  Typleal datn is
shown in Flgure 3-2,
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Figure 3-2,  Capacitanee il hduetaaen
: Errors in AUTO vs D& Q

3-29. INDUCTANCE MEASUREMENTS,
3-30,  INTRODUCTION, Lo

3-31.  Induetanee measurements ape nulfnmlly e
at frequeney of LkHz fromthe interpal nseillor, For
L measurements at frequencies botween 20 Hz amd 20
kHz, an external oselllutor can be eopnected, as out-
Hned In Parvagreaph 3-42, Speeial Measurements,  Di-
rection lights indieate the corpecl rotation direction
for Ls AUTO measurements, The measured L value

: Is displayed on the CRL counter with correct degimil

point loeation, units, and eqnivident eirenit slso dis-
played.  Quality Eactor (Q) can e meassred after the
bridge is badimeed for the inductanee measurement,
The measured Q vidue is displayed on the DQ dinl,

§-32, RESIDUAL INDUCTANCE,

3-33. Resbdual induetinee of the UNKNOWN terminals
can he measured with heavy short wire connected to
these terminals,  Its value §s typieally Lpdt or less,
When small inductance measurements are made, this
residual fidduetinee shonld be sulbteacted from the
meisured vitbue, extermt leads are used to connect

“the unknown, the residuitl inductimee meisurement

RERE N

should inelude the lead inductunee, Errdes eaused by
residual and lead inductunces are listed in Table 3-1,

Ls AND Lp MEASUREMENT DIFFERENCES.

3-35. The measured value of inductance depends on
whether @ series or parallel equivitient eirewit is vsed
for the measurement.  The relationship between a
serles induetance (Ls) eireuitand aparallel induetance
(Lp} cireudt is ns follows:

3-5



Section HI
Paragraphs 3-36 to 3-4%

i

. bs = Lp,

—
1+1
Q‘l
where @ is the measured Q value,
tween ‘Ls und Lp is large when @ is smuller than 10,
but Ls'is within 1 of Lp Il Q s 10 or greater,

3-36, . MEASUREMENT PROCEDURE,

&, Perform theturn-on procedure outlined in Para~
graph 3-3,

“b. Cheer to insure that the 3 DQ RESISTOR und
‘BIAS terminu! pirs on the rear panel are shorted with
their respective shorting straps,

e, Rotnté the SENSITIVITY control full ccw.

d, Sct FUNCTION switch to Ls AUTO [)dﬁitiuﬂ.

¢, Connect the inductor to he mensured to the UN- -

KNOWN terminals,

f. I the right direction Indicntor is lit, rotate CRL
control clockwise. If the left direction indieator is
lit, rotale CRL control counterclockwise,
SENSITIVITY control clockwise to give neur full scale
meter deflection,

g. If the CRL control is fully ew and the right di-
rection indicator rewmains Lit, turn RANGE switeh cw
until left direction indicator light.s, Adjust CRL con-
trol for meter null and rotote SENSITIVITY control
cw s null is nppro.lchud

h, When null (hrid[.,u h.tlancu) is achieved below
0100 on the CRL counter, sct RANGE switch to next
position cew and rotate CRL control for null indica-
tion, (This is possible for all measurcements nbove
100 p B,) Inductance value ks indicuted on thu CRL
counter,

i, To measure Q for the unknown inductor, seot the
FUNCTION switch to Ls LOW Q position.

. Adjust DQ control for minimum meter indica-
tion. (The CRL control can be ndjusted slightly for
best mall,)

]

k. When o mull indication is bmpossible in the Ls
LOW Q position, set FUNCTION switch to Lp HIGH Q,
Adjust DQ control for minimum meter indicotion,
The Q of the unknown indicator is read from the Q
scale indicated by the red pointer in the DQ window,

3-37. The fastest procedure for L measurements is
as follows:

a, Sct FUNCTION switch to Ls AUTO position, ‘

b, Connect inductor to upknown terminals,

c. Turn CRL control cw to 1030,

d. Rotate RANGE switch until & crossover point of
the indicator lights is obtained, (Left indicator lights

instead of ryght one and vice versa.) If you c.mnot
ohtain a erossover, see step e note,

3-6
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e, If the lelt indicator lights, ndjust SENSITIVITY
control for right deflertion of the null meter pointer,
If the right indicator lights, turn RANGE switch one
step ew nnd udjust SENSITIVITY control fur right de-
flection of the null jueter pointer, Note: if the right
indicator stays lit regurdless of the RANGE position,
the unknown value of the inductor must be beyond the
lighest range of the bridge (> 1000 H), I the left in-
dicator stays it regardless of the RANGE position,
the unknown value of the inductor must be below 1000
mierchenries,

[, Rotate CRL control cow until a crossover of the
indicator lights ts obtained,

. Set SENSITIVITY full ew and itdjust for null with
the CRL control, | -

h, Read final inductor value onthe CRL cuuntcf and
units display,

3-38, VOLTAGE ACROSS UNKNOWN L,

3-39, When voltage ncross the unknown L Is to be
measurcd, i vacuum tube voltmeter such as an HP
400D, 400H, or 400L should he used along with a
eapacitive voltage divider (HP 11041A). The proce-
dure is as follows: :

a, Make the inductance mensurement ns outlined
in Paragraph 3-36, and Leiave the instroment set up nt
null, .

b, Isolute the Voltmeter from power line ground by
using n two-prong power copd ndapter ind leaving the
adapter pigtail lead disconpected from ground,

c. Connect the Voltmeter divider ground lead tothe
4260A rear panel detector pround terminal,

d. Connect the Voltmeter divider probe to the UN-
KNOWN terminal (not the LOW termimil), Roead he
voltiuge across the unknown L on the Volbmeler,

3-40, INFLUENCE OF Q IN Ls AUTO
MEASUREMENT,

3-41, 'The nccuracy specified for Ls AUTO mensure-~
ment is obtnined when Q is more than 1, When Q s
smaller thin 1, aecuriney of the Ls AUTO mensure-
ment is reduced due to the reactance of the variable
resistance circuit of the AUTO NULL, Typicial dati
is shown in Figure 3-2,

3-42, SPECIAL MEASUREMENTS,
3-42. 20 Hz TO 20 kHz MEASUREMENTS,

3-44. Since the4260A Internaloscillator [requency is

fixed ot 1 kHz, an external geperator must be con-
nected for measurements at frequencies between 20
Hz and 20 kHz, Fer such measuorements, an audio
oscillator with 600 ohms output impedance (Hp 2084,

204B, or 200CD) and a voltmeter (HP 4308 or 400E,
ADORL,) are recommended,

3-45, If the presenceof 2 non-linear unknown ciuses
appreciable distortfon in the 4260A detector, the best
null indieation may not give the correct vidue for the

B e |
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met sured unknown. Alsc, if clectromagneticor static
induction from the aciline or other source affects the
unknown, & satisluctory null indicationwill he difffcult,
In these cises, a tuned null detector or selective nmp-
litier with B0 dB gain nnd input impedance above 10K
ohms Is recommended,’ ;

Nate
The electronic autonull efreuit and direction

indicator lights do not operate for measure~
ments with an external oseillator,

'3-46, OPERATION WITH EXTERNAL GENERATOR,
~ CAUTION :

}
DO NOT APPLY MORE THAN 2 VOL'TS RMS
AT THE EXT, OSCILLATOR TERMINALS,

3-47, For impedance measurements at frequencies
other than 1 kHz (between 20 Hz and 20 kHz), con-
nect the external oseillator and associated equipment
as shown in Figure 3-3 und proceed,

2, Check to insure that the [Q RESISTOR Cs Lp
and Cp Ls terminals and BIAS terminals onthe thstru-
ment rear panel are shorted by thefr shorting steaps,

1 . .

b, Set extermal oscillator output voltage to mini-
mum and connect to EXT., OSCILLATOR terminals
{sce Figura 3-3),

c. For the most nceorate and sensitive measure-~
ments, a tuned nell detector such as the HIP 302A is
recommended, However, un oscilloscope with 100

mizrovolt/em such as the HP 1B0C with 1806A/1821A -

plug-in can be uged. ;"Connect the 4260A UNKNOWN
LOW terminal to thenull detector high Enput terminal,
Connect the detector low or ground terminal to the
4260A rear-panel detector ground terminal,

[

Scetion 1M
Paragraphs 3-46 to 347

Note

Bridge null ean be obtained using o tuned
null detector with less than 80 dB3 gain con-
nected to the DETECTOR terminals, (The
DETECTOR terminals are connceted to the
output of the internal pre-amplifier,) For
most necurite and sensitive meiasurements,
the method shown in Figupre3-dis
recommended,

d. Set the 4260A INT-EXT OSCILLATOR switch to
EXT. s

e, Set the FUNCTION switeh o Cs LOW Dor Cp
BIGH D for eapieitance mensurements, or to Ls LOW
Q or Lp HIGH Q for inductnncq measurements,

. Connect the unknowncomponent tothe UNENOWN
terminals, -

. Adjust the SENSITIVITY control for penr full
s¢ile deflection and set RANGE switeh [or minkmum
on meter, :

h, Ardjust CRLand DQ controlsfor minimum moeter
indieation, SENSITIVITY control cin he adjusted ew
ws bridge balance is approached,

L Read eapacitanee or inductanee of the wnknown
on the CRL ccunter, Correct decimal point, units,
und equiviilent cireuit nre nlso displayed, The D or Q
of the unknown is computed s ollows:

i :
For LOW D (D of series C): 1+ -:-%)- where By s
. : n

the D yalue at applied frequency [ kHz), Dy, Is the D

. readivg on the D seale,

For HIGH D (D) of parallel ©)s Dy = Dy ( 121,

HP200CD our

HP4260A

REAR PANEL

EXT 0sC |I'.="

N

N HP3024A

OSCILLATOR
L
o ———
HP4260A & & & @ !
FRONT PANEL ’. e LOW
$ig e

[ ~

it
# 00 NOT GRdQND CABINET

TUNED KULL
ODETECTOR

Figure 3-3, Qperation with External Generator
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AR TS ST v . l -

For LOW Q (Qof series L): Q- Ql‘ 1 kliz
where Qp is the Q value at applied fregqueney £ (kH2)
and Qp is the Q reading oh the Q sealoe,

1 kH2

For HIGH Q (Q of pavallel [.):' Q= Qp - =T

1

INFLUENCE OF RESIDUAL AND LEAD
INMPEDANCES, .

J-48,

B-49,
from residual bridee impedianees and Tead bopediinees
become sippilfeant,  Table 3-1 lists the eorpeection
terms tor these errors,

|

3-60, D AND Q MEASUREMENTS,
J-01. GENERAL,  Measwretd D or Q vilues apre §

functionaf the Froguepey applivd during measurement,
Figure 3~ ostrates the possible values of D or Q
for minkpum error At various teegueneles,  Door G
vitlues which Tl i the sveclyp area of Figure 3-4
cun be measurml with the FURCTION switeh set for
ny I ox Q measurement oxeept AUTO,  However,
helow 650 Hz there is 0 groupol 1) or ¢ wrlues (shidml
area of Fipope S} which ean e puoasu rml by rdibing
an external DO pesistor,  This DQ resiStor addition
is outhined i the following psieazraph,

EXTENDING THE 1) AND Q RANGES. A ex-

3-52/

terpal resistoradded at the instrpment rear-panel DQ

RESISTOR terminals will extend the [y and Q ringes,
To wynkd vreeor, Cp HIGH D Ls LOW @ should ot
he extended el b valoe of 0, 1 at the $regueney of
meisueement, The DQ pesistor should e ichdod as

AL Trequencies above | kHa, ereeors reseiting

or LOW D (Dl Cs), by

fullows: |
N 00
00 onl
J00 80
=TS P
1O 1.0
1 1
wo  onl-
Wy ool
oo ool
QD
: 70 B 200 BOO ) L)
10+ 100H; Wz IQhHE IGONHZ
FREQUENCY ~» 1
 *EXTERNAL Do RESISTOR REQUIRED !
b . ' P

Figure 3-4, DQ Range vs Fregueney
3-8
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i, For Cs LOW D or Lp HIGH Q measurements,
remove the shorting steap from the rear-panel NDQ
RESISTOR Cs Lp terminls,

b, The esternal pesistor should he sclected as
fullnws. ‘

) :n.mlnmm current: B mlllinnpurns,mhialsmcv

rnge: 4 to JUOK obms, .

i

) s mutnl fm or earbon (hn resistor,’
Npte

cThe pesistanes of the oxtermil resistor used
el be messueed with the 42600 after the [)
or Q measurement ks completed,

¢, Connect the exterml resistor tiothe DO pesistor
toriniiils trom which the- slunlim. strap was rranoved
in stepa, .

d, With the external DQ resistor andnseillitor eon-

nected, babiapee the bridpe with the RANGE switeh, |

CitL, and DQ eonteols,  RReswd the vitkne of the
unkhown from the CRL eounter and decimal point,
units, and vaguivident cireuit us disphiyed,
363, The I orQ or the unknown is piven us finllows;

AL256R Y D) | where g b5
the D) vidue ot applied lru'quvnry f lk{f) Py is the D
lmltiin:.. on the D seale; ond B s the esteranl resistor
value in K ohms,  For HIGH D (D ol.Cp),
] .

R
{1,208 0t L
v

For LOW Q (Q of Ls), (3.2 R+ Q ) £, whore

p is the Q vadue at upphml fronuency £ (kllz), Op s
the Q reading on the Q seale; and R s the ostern: II
resistor yalue in K ohms. For HIGH Q {Q of Lp),

o U S

R

(Lo s
co o TE s g

3-34, € MEASUREMENTS WITH DC BIAS,

$-A6, GERNERAL, A debias voltage (6 vde paximam)
¢ he applied to capacitors such aselectrolytic types
duriig the C measurement, Figure3-5 schematically
Hlustrates the de bias application,  Operating prove-
dure for de=hiased mensurements §s deseribed below
and pietorbally shown in Figuree 3-8,  Theifollow ing
equipment will be required: P

—

. 6 Vde battery or dry cell, |
2, cleetr olytic exprteitor luminum o antalum) des-
fgnated Cy) 6 Vdew, more tiun 100 ;¢ F ut 1 kHz
or more than (100 kHz/1) uF,

3. de voltmeter, VTVM not reguired,

b

4, electrolytic capucitor (.lluminum or t.ml.llum) des-

ipmated (Cp) 6 Vdew,
less thun 1'% error measuréments,
value of the unknown,

F

more thany (20[).‘ ) #E for
Dy l-, tlue D
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With the FUNCTION switeh set to Cp HIGH D, the ea-
piacitance of Cy, required depends Lpon the unknown )

anddesiredneeuracy, The error intraduced hy Cy, is:

N R
et
—()—

C o
\ ] l 2 !
measured C - C (1 - Ci- I)x) m}ui \
‘ Ct 1
measured D - D_x( 1 (’T Dx) ,

where Cp = 0.2 4F and C or'Dyds the eorrect Cor D
vitlue of the unknown. :

3-66, PROCEDURE,

i, Conneet the measurement setap as shown b Fig-
ure 3-5,
be Bsolatea fTrom power lime wromd,

b, Conneet the unkbown (.' bt the UNKNOWN termi-
nas. /

CAl FION

The LOW UNKNOWN terminal is at de peasi-
tive potenthil, DO BOT APPLY A DC BIAS
VOLTAGE GREATER THAN 6 VDC ORR A
DEOBIAS CURRENT l;llh\'l’l it 'THAN 10
MILLIAMPERES, |

5ot FURCTION switeh to Cp AUTO posithon top
nustsurements withthe inteenal 1 kHZ penerator, -
Just RANGE switeh and CRL vontpol tor breadee bal-
anee (rmeter publ), Read the peiasueed € vilae on the
CRL counter, ' :

o ’
3-67. L i\li—!:\.‘iUK{ii\lIiN'I‘S WITH DC BIAN,

J-hH, liI'INl-Zlh/l.. A debing voltage (6 Ve masbmum)
cun be npphvz Lo tknown duetor durig the |

Al instrament eablnets exeept 42607 mast’

Section I
Paragraphs 3-56 to 3-59
meitsurement,  Fipure 3-6 schematically itlus-:lrnh:s
the de bins application,  Operating procedure for de-
binsed measurements is deseribed helow and pie-
torlally shown in Fhgaee 3-8, The mllnwm;‘ euipment
will be pequired: ‘

1 6 Vde hattery or'dry eell,

2, electenlytie eapacitor dosignated Cy), aluminum
or ttalum, 6 Vdew, mope than “]8, nFat 1 kHy
or mure tan {100 kHz/1) «F.

3, de milllunhnuhw, VIVM ot recommended, or
elip-on milliumnwlﬂr HI 4281,

o oeleeteolybie capacitor (designabsd €p), .|Imn|mnn
opF tutaluny, B vdew, moes thin {20/ Q: Vi F 19 ,
Ioss than 1) vreor nesesurenis; ()\ Is the 0
ol the unknm\n b A

A
With the FUNCTION switeh set to Lp BIGH O, the va-
pacitanes ot Cy depends wpon the unknown Q il 1o~
-.hml aveupiiey, The veear atroduesd by € , b5

: ¢y
measured b Lot - o)
' : ¥ Lty
o C[
measuped Q- Q0L - _LTETJ*E), whoeps Lor Q1

the eoreeet Looe € value oF the anknown,

-6, PROCEDURE,

S Colneet the measupeement Setap as shown i Fig -
ure 3-8, Growmd only the 42604 cabinet by powep
Line ppound,

b
1 ' L
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1 operation s donn ko thbt the brides

N er'tion nr

Parngmphs 8-60 10 3-61

I b, Connect the unknown: [. to thu LiN KNOWN

terminnlb.
!

CA U’rl(,)\l

DO NOT APPLY A DC BIAS VOLTAGE
GREATER THAN 6 VIC Ol A DC BIAS
CURRENT GREATER THAN 10 M,

c. Set, FUNCTION switeh to Ly AUTO, p()biliml or

: mensuremenlb with the intermal VkHz generator,  Ad.

just' RANGE swilch and CRL crmtrnl for bridge Ixal -
ance (meter null), Read the measured L'value on Yhe
CRL cudnter, v Ty

3-60, RESISTANC! M!ASUREM!NT AT 1 kHZ. :
3-9%1, 'I‘n mnku AC resistinee rnm:mrument m 1 kH2

refer to Figure 3-1, and perform the inllowing' stepsy

Whoen mmmurnmnm ul n high' Iuss vapaeitor or
high - lass ipductor {which has n dissipation factor
L ogreater than 5) bs made, St s lifficull to bring
the bridee divactly into bolones Iy the manual
© o functivn’ mode of operatton,  This s Bechuse
the CRL dia® jond DO dial operntions ¢ inlluenee
Coach other,
X} dial npmalhm mikes it iy :limcult i
adhyst for an'
higher Toss factor mnnm‘rnnmnth,

L

.‘- !

n nhminiltg H] i)rhk,n null balanen,
-apprie e
the badunee by nllhrnnh-ly operating the control
dinls soyerdl times,  Condequently,  the balanee
puint con nnt be found khen the alieling oper -
mtnn in hr-i..uu frdm gebiteary eontvol dial M‘llill;.,b.

. AR npot.ui:u, procedure which facthtates  sych
“bhalancing opepation o high dissipation r‘ulm
c'lp'wiui'xm mensurenionls 15 outlined Betow:

in Snt FUN(’T!O!\'M\"!{'II!H Cp AUTO pnsllicm
G ‘nnnu sample th vt\h.\u\\'r\ lvrmh;rl». ;
)
+ Porform balaneing upnx‘nliun ln i L-nnl with

) y thesehpacitanes mensurement '
b!f‘[)‘y ¢ t!lrnu;.h K Apprmgeaph 3- j!I).

The fnteraction of lhe CRL anth "

optimum bridge h.ll.mc in .

the baloneinge

I)rl)&'f‘lhll‘f‘h o

MOTE

Maodel 4260A
b ] !

a, Remave shortin steap’ acro:,p DQ RESISTOR

{CsLp) terminls on rear panel, '
| ‘

b, Conneet accurate 500 ohm metal tilm resistor
(£1'% or less) between right CsLp terminal apd CpLs
erminal immedtately below,” DO NOT llLMOVE'
STRAP ON CpLs ’I'['.R\I[NAL

| e, bet DQ knobs [ull countey clm.kwiau

~d, Set FUNC I‘ION switch m Lp [llG!lcQ,

t

)
-, Make measerenient ubing RANGE lelCll .lpd
CRL dial, B LTty :

1, Multtplvmductnncc rc.ulmL, rin thrivs hy 10, 000

o eonvert to ohms,  For, exunple, I millilwnr}r is

10 ohms, :

' : 1. i.__l . i|'}

; . Chunpe FUNC'I‘IO!\ hWill!h .-mtlim,' £ty Cp HIGH
n pnsitinu.
ot i L -
Cj. Rotaté DO dinl conteol unthl nudl meter
pointer, shows' minimum  deflection from its
; ventor {null) point, :

! ! ]
[, Chrefully eotote CRL dind eontrol so that pull
meter phinlnr slauws losker tionm'lilm.
i
. !tnpmn hh‘[lh eoand unlll miuimum lm-h'r

pointer clvllm-liun i obtoined,

h, Rewd cnpmilugwn vidue o CRRLEI 'alispl'.il‘}:
sl |li~i5‘ip:uinn mulnr vuluo o 1 dial,

HThe nhoye pugrmluro nlhse Jppllr-:- tolowQ Induct !
ance mansursments,  First measirce the  sample
in Ls AUTO mmde to roughly beimrihe bridee into
balkaner with pespoct to the tndudtance, ol then
changs functiog to Ls LOW Q position 1o nisasyre
its Q value,

N ‘ K . ! : Tl 1-°f H \
Ivma A B | g A M i i ) Sy 7 g T O B ¢ O e & ) O A
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Section IV
Purapgeaphs 4-1 to 4-16

SECTION IV - } _
| ., THEORY OF OPERATION P

4.1, IINTRODUCTION. b

4-2, This section includes citdnit operation detpi.

for the Universal Bridge., A general deseription of
operantion Is glven [irst, with details of the various
circuits following, Each iissembly in the Instrument

- is discussed in the order of its nssembly desigmtion

(A100, A200, ‘ete,) as listed in Table 4-1,

Table 4-1,  Assembly Designations

A100 Rapge md Function Switeh

A200 Power Supply and 1 kHz
Oseillator '

A300 Reference Voltape

A400 Detector

AG00 Decimal Point and Direction
Indicator

04260-17055
04260-7022
04260-7023
04260-7724

04260-7026

4-3. DESCRIPTION,
4-4, GENERAL.

4=, For capacitince and fnductiinee measarements
with the FUNCTION switch set o Cp AUTO or Ls
AUTO, a1 kHz siginl dreives the bridge and litlapee
is achioved by seleethy the proper range and wdjust-
ing only the CRL control, This is possible hecause
- voltipe-controlled resistor is substituted for one
resistor in the bridge eirenit.  Thus, simaltaneons
adjustment of more than one control is ebiminated,

i

4-6, BLOCK DIAGIRAM,

4=7, Flgure 8-2 Hlustrates the bridge aml auto nall
circuits,  The auto null eirenits are used when the
FUNCTION switch is set to Cp AUTO or Ls AUTO
position,  As seen in Figure B-2, the phase detector
recejves two signals: 1) an error voltage from the
detector wmplifier which s proportional to bhridge
unbalanee, and 2) a reference voltuge derived from
the 1 kHz sigmd source. The phase detector output
voltage is theyelore proportiontl tobeidge unbakimee,
This proportional voltage is applicd through o de am-
plifier tothe voltage-controlled resistor ehrenit, This
contrelled value bs e resistance of the one arm of
the bridge, As the CRL control bs rotuted to achiceve
bridge balance, the veltage-controlled resistor vitlee
cleetronienlly follows the CRL control, Thus, when
bridge balanee §s achieved, no error voltage is pres-
ent and the null meiwer indicates zero,

4-8, In penerating the reference signal input to the
phase detector, two voltapes are upplied to the ref-

erepnce phise comparator.  The comparator yollige
output has a phase velationship, 8, with respect to
the driving signal, The phase multiplier transhates
this relationship fo 28, since 20 §s the most effec-

tive anple for maximum sensitivity in the eireuit,
This 26 information is applied to the reference volt-
age generator and & 1 kiz squitre wave resulls which
'ts displaced in phase by 20 from the dreiving voltage,
The penerated 20 reference signal is then npplied to
the phase detector for comparison with the bridge’
error voltape, |

4-9, BASIC BRIDGE FOR RESISTANCE
MEASUREMENTS,

4~10, Figure 4-1A shows the basie bridge cireult
wsed to measure resistanee, A Tour-nrm bridge che-
cuit is formed by reststors Ba, Rx, s, and 1D, Hx
is the fixed unkpown It Lo be measured; i is deter-
mined by the value of Rx; Rs s n fixed value; and Rb
is virlable to sdjust for beidge balance, In netuil wse,
the Model 4260A breidge cireult bs wdiustod tor nonull
indication on the meter with the CRL contrel and the
unknown reskstanee is read direetly from the display
with correct units and deeimal point placemoent,

4-11, BASIC CIRCUITS FORR CAPACITANCE
MEASUREMENTS, :

4=-12, Flpure 4-18 illustrates the biasle bridge eir-
cuit for parallel eapacitance (Cp HIGH D) measore -
mentsat 1hHz, Fipure 4 -1C llusteates o baste bridpe
clrealt Tor series ciunieitmee {Cs LOW D) mensure-
ments,  Fop pardtlel ecapaettanee mensurements with
the FUNCTION control set to Cp AUTO, Lhe basie
bridpe eireult is shown in Figure -1,

4=13, BASIC CIRCUITS FOR INDUCTANCE
MEASUREMENTS,

4-14. Figure 4-1E Hlustrates the basie bridge cipeult
for series inductanee {LOW Q) measuremoents at 1kilz,
Figure 5-1F illustrates the basic bhridge eipeuit for
paradlel inductanee (HIGH Q) measurements at 1 kHz,
For series inductinee measurements with the FUNC-
TION switeh set to Ls AUTO, the basie bridpe eleeuit
is shown in Fipure 421G,

4-15. RANGE AND FUNCTION SWITCH A100.
{Schematic Diagriun, Fipare 8-3 )

4-16, Assembly AL00 consists of RANGE switeh 5101,
FURCTION switeh 5102, and a printed eirenit board
for lead and component conpections, The RANGE and
FUNCTION switches route signals in the fnstrament
for proper operition, RANGE switeh 8101 selects the
resistor which forms one arm of the bridge civenit
for balaneing during o measurement, The selected
resistor. corvectly attenuates the applied signal., Ca-
pacitors C101 through C105 provide frequency comp-
ensition for certiin ranges when ae voltapes are
applied during L or C measurements,

4-1
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Figure 4-1

Mode) 4260A

A A de voltage from battery BTH s applied between
hridee potnts O and P, Varible resistors Raoul Rb
ire adjusted for o zero or pull roiding on the indica-

e Resistanee tor. With a null eondition, voltiage drops eross ridge
, k . arms XPoapd YP apre oquitd and the bridpe is said to
B Ralth, Ry be balapeed.  Thuas, the vadue of unknown Rx con he
L3
' dotermined from the basie relationship: kx  Rb, or
) Ity Ialth - Rs. Ra Rs ¢
i3 ' . Parallel Capacitanee Cp This eircult i= similar to the basie R eirenit, but pote
" P4 (HIGH 1 0,06 to 50 at LkHZ)| that ecapaceitor Ct bs inserted in parallel with Ite (1
Va 2 Cxo CLRD I control), Ry, I parallel with anknown capacitor Cx,
o Yoy ) ' represents the ipheprent pesistines o any capaeitop,
'\;' ' S ™ 1 o A LkHz slppal roplices thede voltiage used iR meas-
N Y/’/ " T2 ON N - 2t CHRe urements, The pelatiopships for this vquivalent bridge
Y ' it e iV
N o frequeney cirenit .px given in B3,
C , X ’ ;
/.r‘»,-. Series Capacibines €5
Come T LOW D 00010 12at 1 k)
A ’ Cx LIy R I this mode, Ctois in series with Re (0Q eontrol) and
'\\" T '!/ o : J oss resistiapes X §s i serbes with unkpown eapavi-
iy, A Dx 200N Rx 2eBCtHe Loy C, ‘
N _
;/ Lo reguency /
b A This eivemit is sikar to the eheewy ot 1B exeept that
...l/_" ,.,_"v} : e s roplaved by I, B voprosents a voltige-idjest -
C i p Parvallel Capaeitimes able resistor whieh electeonieally Sdpusts this bridge
A / Cp AUTO arm resistinee andelhntotes the need bor shoeltan-
N s Oy It‘l Hb Ra enus bridee snhustient with ewive than oae content,
Th -3 LRI This, with the Model 2GRN, Hhe eipacitines pinisure-
N ment e beomade quiekly wit) only the CRL contrnl,
L A Seves Inductanes L '
T, CROW U 02t 200t LRHA
W o - . Unknowt induetanee LX has series resislor 1ty which
.//.., . _“_? Ly CLRaRb Foppesents the pesestapee ob the eoblw bkdinges il loss
2 / Ux o 2elhy By 221 C1LNRe W nductor
N J :
»_'\'/_(/‘ : L regueny
Ny -}% Parallel hduetanes Ly !
‘ e M M - H : e . N .
L ey a:‘»::t., (HIGH ;8 -~ thooat 1kH2) Phis cireult is similne tothe series inductanes vguiy -
4 » bx CLIM It lont eivendt,  exeept that loss resistanee Ry s in
v e i : prradlel with Lx and Ctis in series with Re (DQ
b N RN , control),
" "‘hr a et Ly 2l Ct Re
' {/ t bregueney
1
G Ao f This eirenit is similr o E oxeept that Re s replaced
J g ’\,».. ; by R, Rd represents o voltage-idjustable re istor
L '? Sepivs Indictines Ls AUTO whicheleetronicilly '.uuuslslhis_-;In'hign.-;n'm ru.-._s'i.-.mnm-
u g ) ' and elimbnites the pecd tor simultioweous bridee ad-
IN o },/ Iy CtRaRb pstments with more than one conteol, Thus, with the
..?"x‘,; i Madel 42608, the inductance mcasurement can be
\ nuwcke quickly with only the CRRL control,

Figure 4-1,  Basic Bridpge Cireuits

I
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Model 4260A

4-17. FURNCTION switch ;'102 routes slpmtls to and
from: yarjous tunetiord-cirenits n the instrnent,
When set 1o it pus‘ilt‘nn, M Vde Is routed tirouph 5102
and RANGE switeh $104 to the wnkaown It For L
meitsurements, the bridee arm comiections to the DQ
und CRL controls are reversed Prom that Tor C meis-
urements,  This teehnigue nutiptiins the sime plase
relationship for tin bridge eevor signal and the rof-
erenee voltapoe fup the AUTO pull eireuit, The CRL
divectiny indietor Hebts are also opergized tor Cp
AUTO or Ls AUTO position of the FUNCTION switeh.
RLII0 und RYTL ave fixed beidee resistors selected by
FURCTION switch 5102, '
4-18. POWER SUPPLY AND 1 kHx
OSCILLATOR A200, .

{Schoematie Diagram, Figure B-4 )
A= 1 Assembly A200 ncludes four powep supply soe-

“thons which penorite operating de vnll'np,us il also i

1 kHz oseilltor cirenit,  The + 13 Vde and <12 Ve
outpults e repubatod md the 30 Vde and + 110 Vide
outpuls are pot,  The oseillator eirenit generittos the

1 kHz shgnal tordrebving the instruoment bridge eivealt

during Loor C measurements.,

POWELR SUPPLY, '

421 PRIMARY POWEIRL, As shown in the scheniitic
of Figure B4, vither 116 Vae or 280 Vae is applicd
through fuse F1 oand BLINE switeh 81 o 'L prinmey.
Riar-pancl 115230 switeh 52 connects 'TL prhmaries
in parallel for 115 Vae operation or in series Tor 230
Vae operiation,

b

=22, B3 VDC SUPPLY, The regalated 13 Vde soap-/
ply consists of fall-wive roetifjer CR201, CRZ02 whose
output is smwothed by C203, repulated by Q201, Q202,
(203, sl further Glterod by C208, Braukdown dinde
CR20% provides a L2 Tvolt retorence ;10 Q203 omitter,
Qutput voltipge viekilons are sensed at Q203 Anso,
simpbited, and supplicd to delver Q202 hase,/ Q202
thencontrols repulitor Q201 to opposc lln'mll;s’ul volt-
mee chamee, Rosistor R204 aervoss Q201 collectyy-
emitter provides protection for Q201 whep bhe « 13 Ve
output is overhsdled, ' //

A= 12 VDC STPPLY.  The repuluted -12 Vde
supply consists of hall-wave rectifier’ CR20E whose
output is smoothed by C204, regolatgid by Q2004 and
further Gltered by C205, Breakdown dbode CR205 pro-
vides o 12,7 volt peference at Q204 se,  When the
ootput voltape starts to eliogge, this chanpe is sensed

Chy regulator Q204 which clanges ks dynnie resis-

tance to oppose the voltage changg,

/o
=20 0 VIDC SUPPLY,  The’ unrepulited <30 Vde

supply conststs of hali-wave poetifior CR206 whose
output is filtered by the RC combination of R207 and
C206, Series resistor R207 thinits the output voltape
to the UNKRNOWN terminals during R mvasurements,

4«25, 4110 VDC SUPPLY, The unregulated + 110 Ve

- supply consists of hali-wive reetifior CR207 whose

vutput is Filtered by C207, This + 110 Vde 15 supplied
viit pin P, FUNCTION switch S102, and RARGE switch
S101 tothe deeimal point and divection indicator neons,

A
B

sphase deteetor,
Ceontrolled pesistor automatically for bridge iloce,

Section IV
Parapgeaphs 4-17 to 4.33

4-26, 1 kllz OSCILLATOR,

4=-27,  Transistors Q205, Q206, und assockited compo-
nents form o 1 kHz oscillidor ehreuit,  Emitter fol-
lower Q207 vrovides the huffered 1 klz output to
transformer T2 o drive the bridge cireult Tor 5 oand
C measurements,  The oselllator is an RC type with
positive Jeedbiek from Q206 colleetnr to Q205 base
to madntidn oselllntions,  Operating Trequeney bs pri-
marily determined by C209, C210, R208, 1209, and
1210, Variable resistor R210 permits frequeney ad-
justment,  R213 is the outpul level control, Plus .3
Ve bs supplicd frons pinD via OSCILLATOR INT-EXT
switeh 83 to pin U, Thus, the oscillutor cireult §s
cherglzed only when 83 is set to INT,  Capaeitors
C208 and C214 filter 1 kHz from the « 13 Vde Hne,

4-28, REFERENCE VOLTAGE ASSEMBLY A300.
(Sehematle Divgriam, Flpure 8-5 )

4=21), INTRODUCTION,

\ ;
=30, The chrenits of assembly A0 pecelve the 1
kHz signal From brldge temstormer T2 and generate
iopegative output pulse,  The durition of this pulse
fsequal to twice the phase angle (@) hetween the hridge
driving sigpad from T2 and the ! kHz slpmel across
one s of the hridee clreuit, 'Fhis 20 pulse duratfon
thus represents s phase relutionship i part of the
bridee clrenit and is wsed to deleet the error signl
component in phase with the reference voltage of the
Detector output drives the voltape-

This imtomatie tethon ocenrs when the FUNCTION
switeh is set to Cp AUTO or Ls AUTO, The 28 re-
Ltlonship bs used because it provides masimmm null
resulution sd stabtlity for the loop ejrenit,

431, REFERENCE PIIASE CIRCULTS.

4-32, The reference phise clrepits roconstret the
hridge deiving signal from T2 i compose o 1 kHz

square witve whieh is in phase with thisdeiving souree,

This reforenee square wave is applivd to the phise
compiarator,  The peference phase cirenits inelude
bigh-tmpedance sunphifier No, 1 {Q305, (QB06), «if-
ferentil sumplifier (Q303, QI04), and limiting anp-
1iker Q307,

A=-33. The 1 kHz sigmad fromT2() ind switeh assom-

hly A1DO §s applict at ABOO9), From pin B the signal

s ae eoupled through C30T to Q306 hase, Q306

Q305 amplity the signal current s apply it o dif-

ferentisl aomplifier transistor Q304,  Capacitor C305
is selected o provide positive feedinek to Q306 This
compensites input eapaecitisnee of the amptifter aul
stray ciapavitance of CRL resistor B3, YThe other in-
put Lo the differentinl amplifior s from Q301 emitter,
whieh s the other signal fromthe bridge civcuit, Thus
the ditferentinlly smmmed vutput at Q303 collector is
i reconstructed sine wave i pliase with the beidge
dreivig sipnal,  From Q303 vollector, the sine wave
B e coupled through C309 to 'QI07 base.  Diodos

CCR30L, CR302 limit peaks, so e output from Q307

colfeetor §s a squared wave,  This squared wive: is
ae cupled through C3T to the phase comparator
eireuit.

4-3
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4-34,: VARIADLE PHASE CIRCUITS,

4-36, The variable phase circuits receiveun ne volt-
age from one arm of the bridee eireuit and supply n
squars . wave which is out of phase with the hridge
driving signal at T2, The variable phase clrcuits
include high-impedance nwplifier No, 2 (Q301, Q302)
and lim’iting amplifiers Q308 and Q309,

4-36, The 1 kHzsignal from T2(3) and switch assem-
bly A100 is applied at A300(7), From pin 7 the signal
is ne coupled through C301 to Q301 base, Q301 und
Q302 amplify the signal and supply it to limiter amp-
lifier Q308, (From Q301 emitter, the signal is nlso
supplied to Q303 hase'in the reference phise circuit,)

Diodes CR303, CR304 Hmit signal peaks, so Q309 in-

put is: a clipped sine wave,  Limiting amplifier Q309

. and diodes Cit30%, CR306 further limit peaks, s0 Q309

output is  squire wave, This square wave is the
sccond input to the phitse comparator cireult,

4-37. PHASE COMPARATOR,

4-38, Phase comparator Q310, Q311 receives two
squire wave inputs: 1) one from the reference phase
circuits which is in phase with the bridge deiving sig-
nal, and 2) & second from the variable phase circuits
which has o phase relationship & with the bridge
driving signal, The phiase comparator output at Q311
collector is a negative pulse whose duration is equal
to phase angle0 ,
}

4-39, The phase comparator acts as in AND gate:
that s, when the variable-phase squiare wave input
at Q310 base is positive~poing und the reference
Bqguire wave at Q311 base is negative-golng, ' nega-
tive pulse results ut Q311 collector, This negative
pulse Is 0 wide; that is, its duration bs equal to the
phase difference hetween the two plise compar itor
inputs.

4-40. MILLER INTEGRATOR,

4-41, The Miller integriator circuit receives the
negative pulse from the phase comparator ind gener-
ates n positive "A" shaped wavelorm. The duration
of the A" shaped pulse is twice that of the Input neg-
ative pulse, C31B is the integrating capacitor,

4-42, SWITCH,

4-43, Trapsistor switch Q13 makes i squire wave
from the "A' shaped input pulse, The squire wave
output duritiion is equal to the input pulse duration.
Q313 is normally off, When the input pulse starts,
Q313 saturates and remnins on until the inpul pulse
returns to its base line value, The switehed output
is supplied at pin 15 to drive the one-shot multivi-
brator on detector assembly A400.

4-44. DETECTOR ASSEMBLY A400,
' (Schematic MMagram, Figure 8-6)

4-45. INTRODUCTION,

4-46, Assembly A400 circuits receive the bridge
unbalance informition and the 26 pulse from refer-
ence voltage assembly A300. These Inputs are used
to automatically adjust a variable resistance clreuit

4-4

Madel 42G0A

'

which repliaces a resistunee in one arm of the bridge
for Cp AUTOQor Ls AUTO functions, In addition, these
fnputs nre used to control the divection indicator lights,
The right or left direction light is on, depending on
which way the CRL contro! must be rotated to balanece
the bridige,  Detector cireuits include-the error sig-
nal amplifier, phase detector, one-shot multivibra-
tor, differentind amplifier, Miller integrator, vari-
uble resistunce circuft, and CRL diveetion light
control,

4-47, ERROR SIGNAL AMPLIFIER,

4-48, This B0dB amplifier includes transistors Q401
through G405 and associated components, Input at pin
1 is a 1 kHz sine wave (il internal oscillator s used;
otherwise [requency of external oscillntor) whose nmp-
litude represents the amount of bridge unbalance
{error signal}, Sine wive outputs from Q404 drive
partof the phise detector and also the meter clireuit,
Anh output from Q405 emitier (phase-shifted 90° lead-
Ing) drives that part of the phase detector which con-
trols the direction indieator light eircult, Thus, when
an unknown L or C is comected across the UNKNOWN
terminals, the bridge cireult is unbalimeed and an
error signal results, This causes n meter reading, n
direction light to be on, and also controlled value for
the variable resistance, '

4-49, The error signal is applicd ot pin1 hnd wmpli-
fied by Q401, Q102, and Q403, Diodes CRA02 throuph
CR405 provide Limiting at Q102 to obtain logarithmic
amplilier chracteristics, Also, when oselllator
switeh 83 s set to INT (pins 6 and 7 shorted), nega-
tive feedback ocenrs from Q304 emitter to Q103 hase
through w twin T filter, ‘The T filter provides mini-
mum pegative feedback at 1 kHz, which penks the
amplifier at this frequency und it effectively becomes
i tened amplifier with overall loop pain makimum,
Breakdown disde CRAGL in Q403 emilter establishes
the de operating point for this transistor, Q304 s an
emitter follower which supplies the amplified error
signal to part of the phase detecior,  Phase-shifting
network R420 and CH12 eause the oulput voltage wave-
form at Q405 emitter to lead the error signal by 00°,.
Diodes CR406 through CRA0Dare afull-witve rectifier
to provide o de for the meter which is proportional
to bridge u:}b;lluncu.

u oo :
4-50. ONE SHOT MULTIVIBRATOR,

4-51, The one-shot multivibrator (08 MV) recetves |

the negative pulse via pin 12 from switehing amplifier
Q313 und generates 1 kHz square waves, Comple-
mentary squitre waves from both collectors of the 08
MV are applied to phase detector diodes Cit412 and
CR413, ,

4-52, The quiescent state of the OS MV is Q106 off,
Q407 on. RC combination C416, C417, 1425 differ-
entiates tae positive-going trailing edge of the nepn-
tive input pulse. The resulting positive pulse ut Q306
base turns this transistor on. RC combination R428,
C418 determines how long the Q407 off, Q406 on con-
dition exists, Diodes CR410, CIt411 provide a speed-
up actionfor the OS MV when it changes states so that
the square wave edges are sharpened,

)

T
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4-63. PHASE DETECTOR,

4=b4, * The phase deteetor cireuit receives squire
waves [rom the O8 MY and sine wave trom the errop
sigmalamplifier. Avarying de output results at R436,
R436 junction which is proportiopml to bhridee unbil-
anee,  The phase detector §s actually two phitse de-
tecting elreuits: one [or the varible resistanee eje-
eidt, and a second for the CRL direetion light control
crrenit,

=00, The ervor signal sibe waive From Q304 omitter
is upplied theough CH1L o CRALE, CRY13 lmetion,
Theconiplementitry sguane waves Leo the O3 MY ape
appliod theough 1433 and 1EM to the other ends ot
these diodes,  When Q106 eolleetor bs positive (1, 4
volts), ithd Q307 eolleetoris zern, diodes CR412
CRIS eonduet, Ervor skl amplitieroutput vty
appears at 1645, R436 jwtion without attemnitiog,
When QUG colleetor voltiee 15 2orn md Q407 ecollor -
tor is obd volts, Clebl2 and CRYES e cut ot erpeor
sipmalamplitier output voltige does notappear at B335,

SRR cd thls psetion s the same voltie lovel as the
wverage volbipe bovel o 52,2 volts, The voltape Joyvol
st BRSO, 13 yunetion bs the wyveraee level ol 2,02
volts, Thiss the ditferenti] antput between 36035, 103G
mnedion amd 1430, B3 junetion s the synehroni inl
vectifiod ontput of the eevor sienal, This outgnil s
supplisd to Q08 1ow progortiontl eonteol o the viri-
able pesistanee virenit,

=06 Operation of the CRILY, CIIES ght vonteo)
section of the phase deteetor is simnlar, exeopt that
the vepor sippal sinewaee b phuise-shitted 0 aloid
by 1420, CH12, Q405 eombination,  When the bridee
s unbabaneedwith the CRRL counter ton b, an oo
signl b applied and the de outpot to the Light conteol
differenttalamplitior ts mope positive, With the CIULL
counter tuo high, nutpnt is bess positive,

1-57. DIFFERENTIAL AMPLIFIER AND
MILLEIGINTEGRATON,

=58, This clreuit uses the plase ietoetop vutput o
vontrol the variable resistanee cremt. e Miller
tteprator provides stability tor the overadl teddback
Ioop pear null op brulze balaneo whoh .08t sensttivity
Is required. The ditterentialamplifiey uatput it Qe
colleetor bs o de Jevel which ehanges with the phise
deteetor mput at QA0 base,  Integrator cirenit Q310
wnd C420amplities 08 output and stabilizes control
of the variable resistinee eireuit, ear nlt v bridee
padance point, notse and rdom vackations are mint-
mized by the integrator cirewit,

4-00, VARIABLE RESISTANCE CIRCUIT,

. 1
$-B0. The variable resistance eircuit neludes « 6§ Vile
regulator Q415, phase sphitter QAL d emitter fol-
lowers Q412, Q413, Q414 Dindes CRALY, CRI0 ape
the heirt of the variable resistancee cirewit, with their
bias state controlling their resistanee, In Cpor Ls
AUTO position, this controlled resistance becomes the
R vitlue which replices the DQ control in one arnt of
the bridge (see Block Dirgram, Figure 8-2 ),

Svetbon IV
Paragraphs 4-63 to 4 -063

A-61, Phise splitter Q411 copduetion eoptrols CIULY,
CIRA20 bias through emitter followers Q412, Q413, wnd
Q414, When Q411 base voltage deereases, current
tivouph 6 and RI47 deervitses; base yoltage levels
of QE12 and Q413 inerease, ind the forward ctirront
through CIWL, CRIZ0 increases, This causes the
elfective reskstinee of the dindes to heeome smaller,
When Q411 input voltage causes Q411 to he cut off,
eurrent bogins to flow through CRIIG, CRALT, and
CIAIE; base voltage level of G312 and Q13 eannat
inerease, At this time, diodes CRALD, CIZ0 have
the minipue respstance ior the bridge arm,  When
L] base voltape inereises, Q311 turns on and Q411
collector o emitter voltage bocomes small,  Diodes
CRALY, CRA20 are cut oft ad their cfteetive res)st-
e heeomes several hundeod mepohims,  Thus, the
vartible resistimes viresit ehitnges ts resistines s
contealled by bridpe balimes mtorption trom the
phiase detector,
]

4-62, DIFFERENTIAL AMPLIFIER ARD
LAMP DRIVER,

=63, This eireuit uses iptormation from the plirse
detector eirenit (Pariraph 4=56) to hight the cor-
peet CRL divection lamp, Figure 4-2 65 a simphi-
Hed diapram of the hight control cterenit,  The erroy
che pevel At QG bnise s indded with the relerenes loyo)
at Q417 base by the ditterential amplifior to pive a
resulting e devel at deiver QHS bise, When the CRLL
control 15 set oo Jow lor beidgee bilases, Q416 s
turoed on; this causes Q3B to be of) with its collee-
bt voltuge visig to s L0 volts, and pight CRIL
Lipht VEOZ is energtzbd throuph 1-ISS,  With the CRI, ‘
vintrol ton hogh, QRIS s off, QUER bs on, and Jeft
CRL Lisht V60T 15 enerpized theough RIST, QH8, aml
RANG, ‘

, +Itoy
R456 n457$
240K IBOK <

Q418 =~
o=

L.

V602 V60

R455 R458 S
nass g :
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Scetjon IV
Paragraphs 4-64 to 4-07

4-64. CHASSIS ASSEMBLY A5OO,

4-065, Chassis assembly AbOO consists of the main
mounting plate {top deck and reapr panel) ond those
parts that are perminentiy riveted on it, These parts
are fdeptified as: J1, ne power input fack; 52, 18-pin
connector for printed eireuit assembly A200; )3, 16«
pin eonnector for printed cireuit nssembly A30D; 04,
16-pin connector for printed cirenit nssembly A400;
and 52, 115/230 volt ac power slide switeh,

1-6
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4-66. DECIMAL POINT AND DIRECTION
INDICATOR LAMP A600,

{Schematie Dingrim, Figure 8-3 )

4-07, This assembly includes decimal point neons
V603, VG604, VG605, series resistor R601 and CRL
direction neons V601, V602, Decipitl point lights nre
controlled by the position of the RANGE anid FUNC-
TION switches, CRL divection Hght contrsl is ex-
pained in Paragraph 4-63,
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the checks und ndjustments outlined in this section -,
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Section V

Parageaphs H-1to 5-10
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SECTION V
MAINTENANCE |

5.1, INTRODUCTION.

5-2, This svetion provides mabntenapee and .uljuht-
ment information for the Model 4260A, The scction
contains four ureas of information as jollows:

a, performance checks are included in Table 5-2
to verily operation of instrument eireuits;

b, troubleshooting and repair information is in-
tended to aid systematic trnubleslmnting and repaie;

e, adjustment procedures ure given in the, order
recommended for use; these adjustments include
cheeks of eritieal components in the bridge circuit
and also selection procuedures for factory-selected
components;

d. operation checks of printed eircuit assemblies,

5-3, TEST EQUIPMENT. .
Recommoended test equipment for performing

is listed in tabular form with the rocedure tobe per-

“formed, Test instruments other than those listed can
. beured iftheir speeifications equnlm' excecd the listed

characteristics.
5-5. lNSTRUMEN’ CO\I!R R!MOVAL.

5-6. To rv move top or bottom cover, remove two
serews at roar of cover, stide cover toward rear of
instrument, and lift cover off, Slide covers ure re-
moved by taking out four serews in each cover and
Hiting cover off,

WARNING g
115 or 230 volt ac terminls are exposed
when bottom or side covers are removed,
Exercise enution during troubleshooting,
adjustments, or repair, To nvoid damage,
disconneet power during adjustment or repair.

5-7. ASSEMBLY IDENTIFICATION ,

5-8. Table 4-1 lists the assemblies in the Universal
Bridge, Assemblies are jdentilied by assembly nume-
ber: for example, A200,

5'9-

6-10,
be used as an operating check for the instrument.:
These checks can nlso be used:

i

PERFORMANCE CHECK.

a. as partof anincoming inspection checkof instru-
ment specifications;

periodically, for jnstruments used in systems
where rellability is of utmost importance;

c. as part of a troubleshooting procedure to locate
operation problems, and

d. afterany repairs or adjustments, before return- !

' ing instrument to regular service,

e el AR R M M ek L B AR . T A R A = me - e Fin g1 o R

Table b-1;

Performance Cheek

Test Equipment

Recommended Unit

Model or !

Bart Number

Perfornmee ehevks outlined in Table 6-2 ean

C: 1 nuF 20,2%, sil mica

C: 0.1 pF 20,27, sll mica
C: G.01 pF 20,2%, sil miea
C: 1000 pF 20,27, air

C: 100 pF £0,2'%, nir

C: 10 pF 22,5%, 500 WV, cer
C: 1 pF 210, 600 WV, mica

L: 1 mH 20,5%
L: 10 mH £0,2%
L: 100 mH 10, 2'5

’I‘hese resistors can be used for resistance (R}
and dissipation factor (D) checks, One per cent
resisiors arcused with capacitors for D checks
and 1/2'h (or better)are used [or resistance checks.

carb fim, 10 M, 1/4% LW
met flm, 1 M 1/2”6 1/2W
met flm, 99K, 1/2%, 1/2 W

. earb fhwm, 20, OK 'y, 1/2W

carb fim, 151{'1‘};. 1/2wW

met flm, 10K 1/2";, 1/4W
ww 7, 5K 1/4'h, 1/BW

met flm, 6K 1/4'0. 1/8W

carh i, 3K, 0, 1/72W

ww, 2K, 1/2'.%. 1/2W

carb flm, 1,6K, 1'%, 1/2W
carb llm, 1K, 1/2'“. 1/2W
carb flm, 300 22, lp, I/2W
met Am, 160 92, 15, 1/BW
met [, 100 2, /47, 1/2W

carb flm, 78,7 @, 1't, 1/8W
Cal’b flm, 30 9, l'c;. 1/2W
ww, 0 ohms, 1/2'%, 1/2W
carb (lm, 7.5 2, l'.’:';. 1/2W
ww, 1,18, 1/2'7, 1/2W

DC Null Voltmeter

‘| - Range: 1 mV to 300 Vrms

Input H: 1 megohm

AC Voltmeter
Range: 1 mVio 10V

Input Impedance: 1 megohm

Electronic Counter
Sensitivity: 50 mV
Freq: Deto 100 kHz
Display: 4 digi}s minimum

" GROIIB2ZA))

AN30RB .
S440B V
JAL0R g
TOSBOA
103800
Lo380A
IDSBUA

I»R [ELEEIN

GR- 14821,

0760-0025
0767-0017
0767-0010
0727-0185
0727-0168

0698-4203
08110046
0628-3237
0727-0124
0811-028% -

0727-0110
0727-0451
0727-0065
0757-0284
0767-1012

0698-4395
0727-0091
0811-0204
0727-0705
0811-0284

HP 413A

HP 4038

HP 5245L with
HP 5261A
Plug-In

BN ] A b ) e e e P

v




Scction V Madel 42G0A
Table 6-2

Table 5=2, Performance Cheeks

1, CAPACITANCE MEASUREMENT,

C Ruange: 1 pfio 1000 4 F; C Aceuracy: «{I'y » 1 digit), 1 nF to 100 «F
D Range; 0,001 40 0, 12 for LOW D: 0,05 to 20 for HIGH D
D Aceurney: LOW D -- ¢ 2 i
! ) AT of Rending
HIGE D -- + (10 D of Reading + 4) ',
‘ - (10 /D of Roading + 2) 5,
(C preater than 100pF and nt 1kHz: an additional error + ONE
DIAL DIVISION is required at frequencies other than 1kHz, )

i, Conneet eguipment its shown in Figure 5-1,

4

HP4260A HP4260A
FRONT PANEL

Bt

UNKNOWN

5TD . 4 s &
cAP |:| _.. , " '
. : [ . @ ‘i

" _ d v

Figure -1 Capacitance and D Aecuraey Cheek

b, For this check, locate the following compopents: ‘ |

Stundard Conneet Resistop T TSR T C Readings in
Capacitor'|  for Standard D Funetion C Readinps D Readings Cp-AUTO

1 1k - Cs OUBY - 1011 ol [less than 0.002 { 0984 - 1016 pF
0.1 ¥ - Cs 098.9 ~ 10t 1nF |less than 0,002 | 098,14 - 10LG R}
0.1 nF sepies 7.6 12 - Cs 098,80~ 101, 1nF {0,002 - 0,007 | 088,34 - 1016 nl
0.1 xF series 30 1 Cs 088,90 - 0Lk 10,0159 - 0,022 | 0984 - 101,6 nk
0.1 il serjes 160 @ Cw 0989 - 1010 0088 - 0.099 | 097.5 - 1007 nl
0.1.uF parallel 30K @ Cp 098,9 =~ 101,1nF {0,050 - 0.05 ous.t - 1016 ni
0.1 puF piraliel 16K Cp 098.Y .+ 10L1nF 0,112 - 0,1 DUl - 1016 nkF
0,1 nF parallel 3R & Cp 098.9 - 101, LnF |0,575 - 09 o984 - 101,56 nF
0.1 uF pirallel 1,6 K Cp 098,% « 10LInF |12 - 0,95 | 0880 - 1OL6 p¥
0.1 uF paaritllel 300 £ Cp 0989 - 10L.1nkF |10 -4 -
0.1 uF parnllel 78,7 - Cp Pus.9 - 100, 1nF |10.6 - 5O -
0,01 uF - Cs 09,88 ~ 10,11 0F [less than 0,002 | 09.44 - 10,16 nF
1000 pF - Cs 0979 - 1021 pF }less than 0,002 [ 0974 - 1026 pF
100 pF- - Cs 0097 - 0103 pF*]less than 0,002 | 0087 - 0103 pk*
10 pF - Cs 0009 - 0011 pk - 0008 - 0011 ple
I pF - Cs 9000 - 0002 pF* - 0000 - 0002 pi*

*For ealibration, subiract residual eapacitanee from measured vitlue,
¢, Set FUNCTION switeh to Cp AUTO,
d. Connect I pF stamdird capacitor to UNKNOWN terminals,
e, Set CRL counter to 1000, Set RANGE switeh on nF ritnge to light right decimal point light,
. ' : i

1

he2




Model 4260A ' Section V
: Table §-2

Table 5-2,  Performance Chocks {eont'd)

1 i ' b
.= [, Rotate CEL control for meter null at conter and observe that CRL direction lights change at
null position,

g Set FUNCTION switeh to Cs LOW D and adjust DQ dial for meter nubl, ( Slight adjustment of CRIL
‘control may pive best null,) Read the measured € and'D values, These values should be within the
¢ virlues lsted above for the stindard eapacitors,

h, Repeat the procedure for the other standard enpacitors listed and conneet resistors us indicited,

L Range: 1 1M to 1000H !
+ (1% + 1 Digit), from I mH to 100 H.
+ (2% + 1 Digit), from 1 uH to 1 mH and 100H to 1600 1.

2. INDUCTANCE MEASUREMENT
L Accuracy:

, i, For this eheck, Iocate the following inductors: _ '

Standard Inductor L Readings I Ls=Low Q L Readings n Ls - AUTO
1wl 097d - 1021 H 09Tt - 1026 1:H
10 mb 09.89 - 10,11 mi 09,84 - 10,36 mH
100 mH 094,9 - 1011 mll 0984 -~ 10LG mH

Note:  Lp: L readings tn Lp=Hiph Q should bhe as follows:
Lp = Le (10 1°Q7)
where Ls = Lopeudings in Ls=-Low Q
Q = Q readings in Ls~-Low Q or Lp-High Q :
b, Set FUNCTION switch to L AUTO,
‘ c. Conneet 1 mH standard incduetor to UNKNOWN terminals,
. d. Set CRL counter to 1000 Set RANGE switch on pH range to leht vight decimal point lpht,

¢. Rotite CRL control for meter pull ot cvﬁtqr and ohserve that CRL direction Nghts change at null
position, 4

[, Set FUNCTION switeh to Ls: LOW Q or Lp HIGH Q and adjust DQ dial for meter null,  (Slipht
adjustment of CRRL control may give best null, ) ftead the measured Lond Q values,  These wilues
should be within the values listed above fur the standard inductors, )

g, Repeat the procedure for the other stiadard inductors listed.

: . !
f | 3. DC RESISTANCE MEASUREMENT,
‘ Range: 10 milliohms to 10 megohms
Accuraey: ¢ (17 ¢ 1 digit) from 10 ohms to 1 megohm
025+ 1 digit) from 10 milliohms to 10 ohmes and 1 megohm to 10 megohms
Residunl Resistanee: approximately 3 milliohms or less

., Use an externial voltmeter sueh as the HP 413A DC Null Voltmeter for maximum pesotution of the
bridge bilance point,  Remove the shorting strap on the Voltmeter rear panel to tsolate the Voltieter
; from power line ground. Connect the Voltmeter low or ground input terminal to the 4260A rear-panel
' DETECTOR ground terminal, Connect the other Voltmeter input termina to the UNKNOWN LOW ter-
. minal on the 42604, ' :

b, Set the FUNCTION switch to It,

c, Set RANGE switeh full ew,

d. Rotate CRL control te 1000,
t ¢, Connect 10 mepohm standard resistor to UNKNOWN terminals,

[, Adjust CRL control for null on voltmeter and incrense SENSITIVITY éuntml cw [or maximum reso-
. Iution. Read measured R value from CRL counter and decimal point displayed,

E. Repeat the procedure for the other standard resistors.

Ly peieermy A e e e P s B 0 5ma ,




Seelion V ‘ Muode] 4260A

Tuble G2

Table 5-2, Perforoimes Checks (cont'd)

h. Remoye resistor from UNENOWN termimls, With o short, heivy picee of wive, short UNKNOWN
terminnds,  Het RANGE switeh full eew,  Measure residual resistanee by adjusting CRL control for null
idication on Voltmeter,  Residual resistanee should be less than 1 dogit,

I

Standard Resistors ' Madel 42600 Roadings
Roesistor, 10 M Q2 2 0,687, L4W, metal fHlm 049,79 - 10,21 M1
Resistor, 1M 0,60, 1AW, metal 0989 - 1011 K 1
Resistor, TOOK 2 0,57, 14W, metal Lilm oD - 0L TR
Resistor, TOK 12 20,5, 1L4W, metak filin or WW wLBD - 10, L1 R4
Resistor, 7,0K 2 00,57, 1 AW, metal iihn or WW 07,412 - 07,08 K &
Resistor, SR 10,687, LW, molal (i or WW 0L - 0506 K2
Resistor, 2R 0 0,60, 1 4W, metal film nr WW 0L - 02,03 K%
Resistor, IR 9 0.5, 1AW, metal tihin nr WW I U 1Y
Resistor, 10002 0 0,6, 1 4W, WWw DHLD - 101,11
Resistor, 1005, - 0,50, 1 4W, WW DLTY - 10,211
Resistor, 14, 10,5, 1 W, WW 00,97 - 01,032

I, To measure the s de voltage at e DNEROWN terminads for 1t meisurements, conneet only
a Voltmeter to these Leerminals,

J. 8ot FUNCTION to B, RANGE Bl vew, and votate CRL Lo 1030,

k. Voitmeter should ingicate bebween 30 and 40 Vde for 115 or 230 volls ite power,

4, INTERNAL OSCILELATOIR: Froqueney: ) kHiz « 2,
Voltage: 100 mV orns o 20

iR Conneel vquipment as shown in Flpure 5-2,

b Sot FUNCTION switeh to 1o LOW Q positjon,

¢, Rotate CRL eontrol to 130,

d, Rotute DQ contrnl full l't'l“.\’. - .

e, Road Fregquency (hﬁpl.tyu{l on venter sl v:pitnp,v indicatvd on voltmeter,  Counter should display
between B30 Mz and 1020 Hz ond meter should indicate between 80 md 120 millivolts rms,

BN BIAs ww Lo J
e BAT + W HP4038
VOLTMETER
paid . M *
REAR PANEL
. HP4260A
" FRONT PANFL
@ ¢ @ ruoww L | 52450 V5261
¥ . bt w COUNTER
o1 @ @ *

| % DO NOT GROUND [0 POWER LINE GROUND
# % USE SHIELDED CABLE AND CONNECT BIAS'BAT + TO UNKNOWN CABLE SHIELD

'_f Figure 5-2, Interpal Oscillator Check

5-4 | S




Hewlett-Backnrd Model 4260A Tosts Performed by
Instrument Serial No, - Date

PERFORMANCE CHECK TEST CARD

Deseription ' Check

Aceuraey + (1% + 1 digit) ]

2 " T
LOWD ~Ty ol Rending ? L“_ ]

HIGH D+ (10 D of Reading + 4) % | ]
- (10 4D of Reading + 2)

—

»  Cupaeitinee Measurement

2, Inductance Mensurement Acéumcy (UL rdigiy [
3. Dec Resistance Moeasurement Aceurney 10 olims to 1 megohim
(17 ¢ 1 diglt) [:]'
! Accuriey 10 milliohms to 10 megohms
£ (2% 0 1 dipit) [ |
4, Internal Oscillatoy ' . Fruquu'ncy 980 Hz [ | 1020 Hy,

Voltiyze BO mV rms [:::j 120 mV rmms

5=kt




Model 4260A

5-11. TROUBLESHOOTING.

5-12, Thehestapproach to isclating troubleis tofirst
ensure that the trouble is not o result of conditions
external tothe 4260A; then ohbtainall possible inform-
ation from the controls and indicators and logically
apply this information to locate the defective unit or
component, Figure 3-1 {Controls and Indicators,
front panel, Controls und Connectors, reir panel), and
component location ligures and schematie dixgrams
can he used to understand operation and locate parts.
Table 5-3 lists trst cquipment required for trouble-
shooting. Tablc 6-4 {Troubleshooting) lists possible
trouble symptoms and checks for thefr eause, Table
5-6 shows decimal point nnd wnits indication logie,
Troubleshooting of printed eireult nssemblies ks simyp-
lified if n suspected nssembly ks replaced with an op-
erating assembly, Printed circuit operation checks
are gutlined in Paragraphs 5-39 through 6-51 ,

5-13, As n general check procedure, the following
questions are o guide for isolating trouble:

a, Are external instruments operating nnd con-
nected correctly ? )

b, Is the unknown component canneeted correetly?
¢, Are rear-panel shorting straps in plice?

5-14. REPAIR.
5-1h, COVER AND FRONT PANEL REMOVAL,

5-16, Imstrument covers are removed by taking out
screws in eacheover, To remove [ront panel, remove
all front-panel knghs and side covers, In Figure, §-3
locute the four serews A" which hold the side
frames; loosen these serews,  Carelully pull front
panel towards front while holding side Irames apart
to release panel.  Loosen dcck side screws nlso,

5-17. PRINTED CIRCUIT COM l’ONENT
REPLACEMENT,

6-18. 'To replace components on printed eireuit
boards, the following procedure is recommended;

a, Clip leads of defective component and remove,

h. With toothpick and soldering iron, clean compo-
nent mounting holes,

¢. Insert replacement component leads into holes.

Use heat and solder sparingly and solder leads in.

place,

d, Refer to Paragraphs 5-39 through 6-51 lor op-
eratfon cherks of printed cireuit assemblivs, .

6-10. CRL COUNTER AND R3 REPLACEMENT,

5-20. CRL COUNTER, To remove this counter, re-
movetwoscrews'B" in Figure 5-3 and Lilt out counter,
Refer to Paragraph 5-27 (CRL ADJUSTMENTS) be -
fore installing counter,

5-21. CRL RESISTOR R3. For R3 replacement, re-
move CRL knob and four screws "C" in Figure 5-3,

Scction V
‘Parapraphs 6-11 to 5-27

Install replucement R3,  Adjustment is required; re-
fer to Paragraph 6-27 (CRL ADJUSTMENTS).

5-22, DQ DIAL AND RS REPLACEMENT,

5-23. The DQ dinl nnd resistor RH are installed ns n
calibrated unit and therefors not separately replace-
nble. Contact the nearest Hewlett-Packard Sales/
Service Office for service assistunce (sve lists at the
back of this manual),

5-24, ADJUSTMENTS. |

6-25. 1 kliz OSCILLATOR LEVEL & FREQUENCY,
With 4260A top cover removed, conneet oseilloscope
and electronic counter to pin T of J2, Adjust R213
for level between 4,6 and 6,7 volts penk~to-peuk, with
positive peak clipped not more than 100 microseconds,
Adjust frequency withR210 for 096 to 1005 Hz, Repeat
level und frequency adjustiments until both are within
these values,

5-26. ERROR SIGNAL PHASE AND GAIN, To check
phase and gain of the error signal nmplifier ondetee-
tor asnembly A400, the test setup of Figure -4 is
required,

. Disconﬁcct ilm shielded cable from pin 1 of J4,
b. Connect the equipment ns shown in Figure 5-4,
e, Sct 4260A LINE switeh to ON,

d. Adjust the oscillalor output voltage to 1 volt
peik-to-peak on the oscilloscope, Eot oscillator { rc-
quum.y to 1000 Kz, & 1 Hz, :

e, Alternately ndjust R416 and R417 s0 that osceil-
lator output voltupe ik J4 pin 7 voltage nre in phase
and J4 pin 7 voltage level is between 0, 9 and 1, 1 volt
pe.lk to-peak,

[. Turnoff 4260A LINE switeh and disconneet equip-
ment, Connect shielded eable toJ4 pin 1. This comp-
letes the adjustment,

5-27. CRL COUNTER ADMUSTMENT,
a2, Remove power cable from the 4260A to unground
the instrument,
b. Disconnect shielded eable from CRL resistor R3,
¢, Sect CRRL counter to 0001,

i)
d. Loosen screws "B in Figure 5-3 and sepirtte
counter gear from gear train,

e, With o' 1'% meter or another 4260A with external
null meter, adjust resistance of R3 to be 5.0 ohms,

[,  Set CRL counter to 0001 and engize counter with
gear tratn,

g. Tighten screws loosened in step d and cheek to
ensuere that CRL conirol operates gear train casily
without slippage, If too stiff, loosen screws and
readjust,

h. Connect shiclded cable to R3, This completes
the adjustment.

b-b




Section V
Tables 6-3 and 5-4

Model 42600

Table §-3, Test Equipment Required for Troulleshooting

i

Item Nuseription HEe Model
De Voltmeter Range: 1 mV to 300 Vde 413A
! Input 2 1 megohm
Oscillntor Fregueney; 20 Hz to 20 kiz 200CD
Gutput Level: 2 volts rms max,
Osctlloscope , Vertienl Sepsitivity: 50 mV/em 176A with 1780A Horfzon-

. tal und 17601 Dual Trace

Voert, Ampl, Plug-ins,

Standard Components

See Table 5-1, Performance Check Test Equipment

1

Table -4, Trouble Symptoms and Possible Causes

Symptom

Normal Qperation

Passible Chuse

Clieck

No lamps light

One of the decimal point indi-
citor dnmps should Light when
the 4200A is turned on,

1

Fuse blown
Defective lamps
IOV supply
Switeh contucts

Fuse

Lamps

Pawer supply - CR207
sSHoL, 5102

No meter defleetion
for @ measurements

Meter should deflect cither
right or left when 5102 set
to R position,

Defective meter eircuit
40V de supply

Switch contacts

Dridpge elircult

Meter, CR1, CRt2
Power supply - CR201
s51m, 5102 (¢ 0
i3, o |

No meter deflection
for' C & L measure-
ments

Meter should defleet right
when 5102 scet to Cs, Cp,

Cp AUTO, Ls AUTO, Ls or Lp
position,

1 kHz oscillutor
Error sigml amplitier

Switeh vontacts
Bridze circuit

OscilJutor - 3206 to
Qz"7 o

Amplifier = Q401 to
Q405 !

£101, 5102, &

C1, RS 1y R

. Noisy aull or no
bridge null obtained
for It measurements

Bridge null should be
obtaiped when 5102 i5 sot
to It position

Switeh contaets
Bridge circuit

S101, ¥1 9
3, R101 ‘o R110
C101 to C105

Noksy null or no
bridge null obtained
for C and L, meis-
nremepts {without
AUTQ) .

Bridge null should be ob-
tained when 8102 sct Lo Cs,
Cp, Ls or Lp position, I

Switch contiets
Bridpe eircuit

Error signal nmplifier
oscillation

High impedanee amplh-
fier oscillation

S101, 5102, 53

CI, k3 W G, RIVL to

10D, k111, C1O1 to

c1s o

"Amplifive - Q401 to
Q05"

Amplifipr - Q101,Q302,
QI05, Q306

Noisy null or no
bridge null obtained
for C AUTOand L,
AUTO measurements

DBridpge null should be ob-
tained when 5102 set to Cp
AUTO or Ls AUTO position,

Switeh contacts
Auto null cireuits

s102 .

Check voltages and
wiveforms to determine
filty cireuit

Abnormal operation
on direction indica-
tor, Auto pull ob-
tained properly,

Direction indientor light should

-shift from left to right or from

right to left in the vieinity of
bridge null,

Switeh contacts

Neon Lunp driver
Differentinl amplifier
Phase detector

Error sigmd amplifier

5103, §3
Qg

Q416, Q417
CR414, CR1H
Q405

Display out of speci-
tications (not AUTO
meiasurements)

CRL and DQ readings within
specificiations,

Switch contacts
Bridge circuit

Low impedance of high °

impedance amplifier

5101, 5102

R3 to RE, RI01to RI11,
Cl to C4,C101t0C10H
Amplifier - Q301,Q302
Amplifier - Q305, Q306

Display in AUTO
measurements out
of specifications

CL readings in AUTO measure-
ments within specifications,

Variable resistance
cireuit,

Q411 to Q414, CR41G
to CR420, CA21, L401

b-6 °
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Figure 5-3

- ;
‘
i
i
H
3

.

[

.W.',A..:E

s T e rrar———

Figure 5-3.

Itight amd Left Side Internal Component Location

§-7

e e i R [ R T e =



Seetlon'V
Paragraphs 5-28 to 6-30

Model 4260A

Table 56, Doeinml Point and Units Indieation Logle

Function |Cs LOW D [Cp HIGHD [Cp AUTO [£4 , Ls AUTO; Ls LOW Q| Lp HIGH Q
5102 | {cew) {ew)

. A YN | - \
Range “E\D- m- —m_
5101

Decimunl Liphts Units Decimnl Liphts Units Deckmal Lights Units |
1 {eew) OFF ‘_ OFF ON itF ON OFF OFF Q OFF OFF ON nH
2 OFF ON OFF nF OFF ON QFF n ON OFF OFF mHt
3 ON OFF OFF nF OFF: OFF ON Q OFF ON OFF mH
4 QOFF OFF ON nF OM  OFF OFF | k2 OFF OFF ON mH
b OFF ON OFF nF OFF ON OFF | k2 ON OFF OFF H
}3 ' ON OFF OFF nF OFY OFF ON kR  “OFF ON OFF H
7 {ew) OFF OFF ON pF ON OFF OFF | MR OFF OFF ON ‘!l
i
§-28, DQ DIAL MECHANICAL ZERO, 6-20. BRIDGE CIRCUIT COMPONENT CHECKS.

i, With insteument power off und top cover removed,
rotate DQ-control full cew. -

, .
b. Loosen two allen drive setserews on RS pulley,

¢, Rotate DQ control cew until the black Yine on the
right off-scale end of DQ dial aligns with red index
Line on front panel window, @ Dual wire-wound resis-
tor RSA, B should nlso be full cew, :

d. Tighlen two setserews,
adjustment,

This completes the

6~30, INTRODUCTION, The procedures' in Pari-
graphs 6-31 through 5-38 outline checks und adjust-
ments for the components in the bridge eireult, These
include fixed 0,2 pF capeitor Cl, compensating
eapacitor €305, CRL resistor R3, trimmers C103,
C104, C3, and accuracy of resislors in the RANGE
switeh. The test ‘equipment setup Is shown in Figure
5-5. These checks und adjustments should be per-
formed inthe order listed when 2 comprehensive over-
all Instroment checkout s desired,  Test equipment
for these cheeks bs lsted in Table 6-6,

24KN
£6% o ——
HP200CD 810 JE5) > o a
OSCILLATOR e 2@ 0 @
L Tl -
L ust7) 8§ i |
LOW - } Q0 !
HP4260A
» »
\ BN o
HPS5245L I
» A x| 180C/1801a/1821A
COUNTER 0SCILLOSCOPE
. TRIG IN »

# USE SHIELDED CABLE AND CONNECT J4(5) TO CABLE SHIELD

HP20CCD O5C: IXHZ, IV P-P

HPITS5A SCOPE: GCHAN A POLARITY
CHAN B: POLARITY
TRIGGER: EXT

FUNCTICN: CHOPPED

+Up
-up

SENS 0.2V/CM
S5ENS OQ.2v/CM

Figere 5-4, Error Signal Amplifier Phase and Gain Test Setup

()



Muodel 42604

Tabh: H-6,

Test Equipment op Brides Clreait Cheeks,

Snetion V'
Papgiaphs H=81 tn 620

}

ITEM DESCRIPTION ' MODEL Ot PART RO
Qsellltar ! Fromqueneyt 20 Hz to 200 kH2 20001)
Qutpaut Lovel: 2 volts s ‘
Osehlosvope Vortienl Sepsitivity: 100 5y 7em L0 A with LIODA

DIEE, Ampl, plog in

Staednrd ©

0, b mieroforml, 0,1

YHI C5-0), 1

Sihvered Miep €

0,00 mberofarml, 0,27

YHIP C5-10, 01

Silverrd Mien C

1000 phenfornds, o

YHP CS-10004

Staudined I

1ombllthonry, 0,17

General Budio 1482 . F

Resistones
Rridpe

Buonger 10 0hms o 10K ohims
Aveurpey: .

IR A20A

Extd, eomp,
Exd, vomp,
Psal, capp,
Iy, eomp,
fxdd, vomp,

Heskstors

| et film,

I wluns, ¢h.
IBR oluns, o0, 1AW
B ohms, o0, TP W
1HOK ohims, 0., 171 W
B ohms, 5., 174 W

Pl eospp, 105 Mesr, 6, 40 W
fal, comp, 303K ohis, o, 10 W
15,98 ohms, 0, 67;

use K ohms, 0,267

: ' and 101K ohims, 17

P AN DGR - 1505
U R DR
TN ERKITH]
NGBS - 1840
HIURERU] 1Y
DR -1HLG
D -6

0408 -3371
0698-4631

h=-31. C1LCHECK, 'To check fixed bridge capacitor
C1, vopnecet the instruments as shown i Figuee =5,

. Conpeet i stipdard 0,1 5 F eapacitor sueh asthe
YHDI Model Cs=,1 i o 160l 50 Lo watt pesistor
{HP #06B6-1605) In serfes aeross the UNKNOWN
terminals, The puard terminalol the standird capie-
jtor should he wlmnct--d to the re-inel proand
terminal of the DETECTOR juck,

b, Set FUNCTION switeh to Cs LOW D,
¢. Set RANGE switeh to display XXX, X nF,

d. Sel rear-panel INT-EXT switeh to EXT and set
oseillitor to 1 kHa,

e Babmee the breidgo amd roiwd the measaped C

vitlue, C value should be: stambird valme ¢ 0,37 for
example 099, 7 to 1003 nF, J

. }
5-32, CI05 SELECTION, Capaeitor C305 vompen-
sites for amplifiey steay input eapaeity i the capac-
ity of the CRRL control.  The procedurs for selocting
the correct value fur C305 15 as follows:

i, Conneet the test setap as shown in Figure 6-5,
b, Comnect a' standard capaeitor such s the YHP

Model C5-0.1 pFund o 18K olim £ 57 154 watt resis-
tor in parallel to the UNKNOWN terminals,

e, Set I-UI\C FION switeh to Cp lll{:ll D.

d. Set lh\l\'bh switeh Toe XXX, X nF display.

e, Seb reae-puane] INT-E \l switel by l‘\l sud 5ot
aseithitor ln 1 kHa. :

i H.tl-.lm'-.- the bridee and roag mesasupoad € vidue,

Measirl € . nF,

2, Diseonnect the parallol 18K oluns resistor tpom
the UNKNOWN termimls, Conpeet o0 33 ohims 5. 14
wilt resistor in parallel with the stmdard capacitor,

b, Change oselllator Drvqueney to 20 ki,

i n.u e the brebdee aml reid D .|~.tuml Covline,
Megsured €, b, .

o Calewb e thedifferones botween ThH2 vilue aoud
20 KHz vidue (steps §©aad 1),
within + 0,2 nkF,
vitlue of

It not within this oleranes, ehapge
S0 amd repeat.

5-33. Citl, RESISTANCE (H3) AT 500 OUMS. For
pximum aeceriey during measurements, CRL pe-
sistor R3 should introduce i erroes, C305 selection
provides high frequency compensation it the high ve-
ststapee epd of B3, The R3 clieek at 500 obgus is an
acdditional eheck tu ensure that R3 resistance is
correct, ‘

a4, Connect test uquipnwnl setup s shown in Fig-
ure H-5,

b, Connect the 0,0 ll pE silvered miva capacitor with
@ 60K ohms « 57 LA watt vesistor in parallel to the
UNKNOWN termimils,

© St FUNCTION switeh to Cp HIGH n, .

Ditferenes shoubd be
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Paragreaphs 5-34 to ﬁ-:ih

d. Sot RANGE switeh for XXX, X nF displiy.
e, Set INT-EXT switch op rear panel to EX'T,
o [, Sot Oseillutor frequeney to 1 RHz,

g Balanee the bridge and read the mensurmd €
vitlue, Measured € ., nF.

b Disconnect piteallel 160K resistor and conneet o
330 olm 57 1 walt resistor in par llll'l with the
standird silvered micn capacitor,

i, Change oscillator frequeney to 20 kiz,

b Balanee the bridge and read pasured € valoe,
Measured C - v ME. Capaeiiner differspes
between values obtagned in steps @ and ) should e
within i half digit on the CRI, cmmtn:.

=34, CLO3 CHECK ARD AIMUSTMENT,  Trimmer
capaeitor CIOd is inshle switeh assembly ALOG,  The
adjustment ean be done through the pecess hole in e
switeh nssembly. . o

i, Conpect test equipment as shown in Figure 55,

b, Connect the 0,00 uF silvered it capaeitor
with  parallel 10K ohms + 60 13 wabtt pesistor o
the UNRNOWN terminals,

€. Set FUNCTION switeh to Cp HIGH ).

d. Set RANGE switeh for XX, XX nF display.

e, Soi'l oscithitop INT-EXT switeh to EXT, and -

Just oseilkator Frequency to | kH.,

£, Balapce the bridee wnd reawd measured C value,
Measured C . . nF, ‘

i, Disconnect the 160K ol resistor apd eonnect
i 330chms ¢ 57 1,4 watl resistor ln parillel with the
silvered mier capacitor,

h. Change useillutor iruquumry to 20 kHez,

i. Balanee the bridge and read measured € value,
Measured C -~ . nF, Difference between €
vitlues of steps £ and 1 should be made mintmuam by
adjusting €103,

j- Adjust C103 slightly and repeat proceduze, C103
adjustment is correct whendifference between the two
mm:,ured C values is minitm,

5-35. Cl04 CHECK AND ADJUSTMENT. Trimmer
capacitor C1M is Inside switch nssembly AL00, The
adjustment con bedone through the aceess hole in the
switch assembly,

a. Connect test equipment betup s :,hown in Figure
5-5,

b. Connect the 1000 pF silvered mica c..np.u:itorwith
a 1.6 megohm ¢ 57 1/4watt resistor in parallel to the
UNKNOWN terminals,

v

5-10
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¢, Set FUNCTION switeh to Cp BIGH D,
d, ot RANGE switch for XXXX, pF display.,

o, Set oseillntor INT=-EXT switch to EXT, ind set
oseillator frequeney to 1000 Hez,

f. Balapee the bridee and read measured C vilue,
Measwred C -, pF,

B I)iscmuwut the L6 megohm resistor sind eonnect
i 3300 ol ¢ BT L/dwatt resistor in parallel with the
no pF c.tp.u:ltm . j

b Chunge oseilliator trequeney ta 20 kHe.

i H.ll'.mm_l the bridee and pod measueed € value,
Musrstered C v PE. Differepee botween C
villues for steps” Eand 1 should be pade miniomnn by
adjusting C104,

foo Adjust €104 shightly and repeat peoeedure,  Ad-
justment is correet when dilterones botween the two
measured Cvadues is ppiniimum, This completes CLO4
wdjustent,

H=d6, C3 AIMUSTMENT, ‘Trimmer capacitor C3 is
whusted o eompensate o tomstormer T2 capacl-
tanee,  The procedure is as nllows;

#. Compect test equipgment setup as shown in Figurs
Bh
o=,

b, Copnect the 0.01 G F £ 0,27 with a parallel 15,49
K ohms r Q.57 11 watt resistor by the UNEROWN
termimls, :

e Set FUNCTION switeh to Cp HIGH |,

d. Set RANGE switch lor XX, XX nF display,

e, Set oscillitor INT-EXT switch tv EXT, .
L Set oselllitor fregqueney to 1000 He 6 He,

g Balines the bridge amd read nm.l-,urml D vadue,
D readding should be 1 2 0, 05,

h. Remove ae power from the 42604,

. Renmove shorting strap acrvss Cp Ls DQ RE-
SISTOR terminals on rear pancl, With another $260A
meisure the de resistanee between the ungrounded
Cp Ls DQ RESISTOR terminaland the whitu-hl.}ch ek
end of CL,

J. Adjust DQeontrol sothat the second $260A meas-
ures 812 chms.  Disconnect measuring 4260A and
connect shorting strap across Cp Ls DQ RESISTOR
terminals,

k. Apply ac power to 42604,

1. Without moving DQ control, balance the bﬂdge
by adjusting CRL control and C3, Adjustment s cor-
rect when bridge null is obtatned,
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5-37, FIRST RANGE CHECR({FULL CCW). The Inl-
lowing procedure checks t ohm resistor R101 inside
the RANGE switch,

a, Conmnect test setup as shown in Figure 5-5,

b, Connect a standiaed ! mH inductor such as a
Generil Radio 14B2E,  The {nductor high terminal is
connected tothe unmarked UNKNOWN terminal sk the
fnductor low ind guiard terminals should be connected
to the UNKNOWN LOW terminal. The inductor cise
should be Isoluted from ground,

e, Set FUNCTION switeh to Ls LOW Q,
d. Set RANGE switch for XXXX. i H .

e, Set oscillator INT-EXT switch to EXT and set
oscillutor frequency to 1 kHz,

[, Balmee the bridege and read the measured L
vitlue,  Measured L value = _ . il

. Install a 3300hm 67 1/4witt resistor in series
bhetween the nductor high terminal and the unnuirked
UNKNOWN.

h. Set oscillator frequeney to 20 kHez,

i, Balance the bridge and read meiasured L vidlue,
Measured L value - v oL Inductanee differ-
ence betweep L values obtidned in steps §and & -,Imuld
be within : Q005 nkl, - not within 0005, measure Lhe
resistunee between UNKNOWN LOW turminal and ter-
minal 40 (see Pige B-4) us follows:

1) Remove instrument top, bottom, and right side
covers, Remove two serews in printed eircuit
hold-down cover und [t off,

Section V.,
Paragraphs 5-37 to 538

2} Remove all three printed clreuit assemblies,
1) Set FUNC FION switch to Lp LOW Q,

4) Remove shorting strap from BIAS BATTERY
terminals,

5) Measure thede resistince hetween UNKNOWN
LOW terminaland terminnl 40 { Page 8-4),
If this value is 1 ohm : 0,57, select CI10I for
L difference readings within 00050s discussed
in step f ¥ the R value b5 not 1 ol 2 0, 5%,
check contacts of SICL and 5102,

6-38. SECOND RANGL THECK, The [ollowing pro-
eedure checks 10 ohm resistor R102 inside RANGE
switch A100,

it, Connect test setup as shown in Figere 5-5.

Ir. Connect n standard 1 mH inductor such s 2 Gen-
eritl Radlo 1482E, The inductor high terminal iscon-
nected to the unmarked UNKNOWN terminal amd the
nductor low and pakrd terminals should be connected
to the UNKNOWN LOW terminal,  The inductor cise
should he isolated from ground. '

t. Set FUNCTION switeh to Ls LOW Q.
. Set RANGE switeh for XX, XX mil displ; ly

e. Set oscillator INT-EXT switch to EXT and ad-
just oseillator frequency to I kHe,

[, Balunee the bridge amd read the measured L
vilue, Measured L value =, mi

p. Disconnect the stoambird inductor from the UN-
KNOWN unmarked terminal and connect .ldsl)nhm 5
1/4 watt resistor fo series,

- — r

PN HPa260A

1 i a
#» DO NO¥ GROUND CABINET

i . . ¥, 1 | L
, '

it ° . 1

HP4260A T — DET
FRONT @ @ @& REAR
PANEL 7. = — PANEL
Low exr2omz-
05C|20KkHz
- % ‘
J i
HP
|eo<|:é|aoeA HP200CD
) 0SCILLISCOPE S oscn.:mo;;

|

. %% USE SﬂIELDED CABLE AND CONNECT LOW CABI.E $H|ELD TO DET GRD

!

. i ‘ o B
1 Flgure 5-5. Test Setup for Adjustments
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h. Set oscillator frequency to 20 kHz,

. Balance the bridge and read measured L value,
Measured L value = . _ mH, Inductance dif-
ference between measured L values in steps £ and |
should be within half & digit. If not within half a digit
on the CRL counter, the measured de resistance of

- R102 should be 10 ohms + 0. 57 (see Paragraph 5-37,
step i),

5- 39. OP!RATION CHECKS OF I'RINTED
CiIICUIT ASSEMBLIES.
'5-40. The following paragraphs outline operating

checks for printed circuit assemblies A200, A300,
and A400,

5-41. POWER-SUPPLY AND | KHZ OSCILLATOR
! ASSEMBLY A200. . )
5-42. PCWER SUPPLY, '

. With LINE switch ON, connect de voltmeter to
J2 pin D {test point 1), Vultme er should indieate be-
twuen +12.0 and »13,5 Vde,

b. Conm.ct de voltmeter to J2 pin F {test point 2),
Voltmeter should indicate between -11,0 .m:l -12.5
Vde,

e. Connect de voltmeter to J2 pin P (Lest point 3).
Voltmeter should indicuate between +95 and + 115 Vde,

5-43. 't kHz OSCILLATOR.

. With LINE switch ON, set re- lr-pmel oscillitor
switch to INT, ‘

b. Connect oscilloscope to J2 pin T (test point 4},
Voltage level should be between 4.5 ik 6.7 volts
peak-to-peak, Waveform is shown in I-‘._Egure 8-4.

¢, Connect electronic counter to2 Pin T. Counted
frequency should be between 995 and 1005 1z,
b- 44‘ REFERENCE VOLTAGE ASSEMBLY A300. '
5-45 Operation checks of this assembly nre best
made by waveforms. Test points 5 through 16, Fig-
.ure -5 , indicate waveforms for these circuitstobe
‘used with the rol[owin;, prncudum Remove power,

a, Disgonnct.t white-green-blue wire from J4, pin
10, and connect this wire to tcrmin.ll 3 of DQ resis-
tor R5A.

b, Set FUNCTION switch tp Cp AUTO position.

c. 'Set RANGE switeh to display XXX, X nF.

d. Connect a 100 nF {0.1 uF) +5% capacitor (HP
0179-9001) am! 2 27K ohm £ 57 resistor (0689-2735)
in parallel .1{.1'055 the UNKNOWN terminals,

e. Remove detectorassembly A300 and install 15-
pin extender board (HP 65060-0049) in A$00 jnck 3.
Observe correct ocientation and: insert A400 in ex-
tender beard.  Connect uscillm;wpe‘ to test point 19
{R430, R431 junclion)

5-12’|

Model 4260A

f. Apply power to 4260A and adjust CRL and DQ
controls for minimum amplitude of waveform at test
point 14 (bridge halanced), CRL counter should read
hetween 095, 0 nF and 105, 0 nF and D reading should
be between 0, U53 and 0, 065 on HIGH D scale,

g, With the bridge balunced, the waveformsof Fig-
ure 5-5 for test points Bthrough 16 should now result,
Turn pawer off and remove reference voltage assem-
bly A300 from J3 and install a 15-pin extender board
in\J3, Observe correct orientation and insert A300

-in 15-pin extender.

h! 'apply power, connect oscllloscope to test points
5 tarough 16 and compare e.u.h wnveform with thoae
shown in Figure 8-5, :
v
5-46, ns*rscmn-)xss:—:mm.v A400,

5-47.. Conditions for observing wavelorms ut test
points on A400 are the same as outlined in Paragraph -
5-45, bteph a through £,

5-48, PHASE DETECTOR CIRCUIT, Waveforms
shown in Figure 8-6 for test points 17 and 18 indicate
normal operation. Thedifference betweende voltages
at test points 19 and 20, or 19 and 21 |s less than 10
millivolts, These volt.q.,cb must be measured using a
de voltmeter with an input impud.mce greater than 10
megohms.

5-48, ERROR SIGNAL AMPLIFIER CIRCUIT. Wave-
forms for test points 22 and 23 are shown in Figure
B-6, The changes at these test points when the CRL

" control is increased or decreised 0, 27 from bridige

balanee point are shown as 220, b and 23a, b, These
wavetdrms indicate that error signal amplifier yain
is nornil and phase relationship bs correct.

5-50, VARL\BLE RESISTANCE. CIRCUIT.

i, Conditions for selecting value of R442 are the
same as outlined in Paragraplr 5-45, steps a. through
I. in the "Operating and Service Manual”,

b. Connect resistance network as shown in Fig.
5-6. ' y ;

¢. Connéect Oscilloscope Probe (E0:1)to Test Point
30 (I3 PIN }0) and set the vertical sensistivity to
0, 005v/div (0. 05v/div with probe),

" 10 J2(7)

TICKN 5% 12W
ANA, = TO J4{i0)

/
O 3s00 5% Vevi

TO J4 (b}

~ Figure 5-6. Resistance Network for Checks
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d. Adjust CRL and DQ controls for bridge balance
(For ceample, nssume the CRL rending is 102, 0 pF
and D reading Is 0, 062), ‘- :

e, Change CRL control to +0,2% from bridge
biiance point and set CRL counter to 102, 2nF,
Verify that the 1kHz signrl on the oscllluseope Jg)no
more than 30 mV p-p,

. Quickly shift CRRL control by -0, 2% of valanee
reading (to 101, B Jor aboye example),  Ohserve the
oscilloseope, At first (here is no 1KkHz signal  but
after nbhout 10 seconds it will appear,

€. Quickly shift CRLcun;é'nl by +0, 270 of halance
reading (Lo 102, 2 for ubove example),  After o few
- seconds the 1kHz will disappenr, ™,

h, Select the value of R442 s0 fh:lt the time con-
stants of the changes nt Test Point 30 when the CRL

control s inerensed or decrensed nre dlmost same,

The selected vnlue for R442 §s not eritienl,

5-61, NEON LAMP DRIVER, Dc voltage changes ut
test points 32 und 33 are shown In Figure 8-6 for n
CRL control chunge of +0, 2% or -0,20 from bridge
balince point,

5-14

Mode} 4200A
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6-1, INTRODUCTION.

6-2. This section contains information for ordering
“replacement parts. Table 6-1 lists parts iy alphn-
numerical order of their reference designoturs and
indicates the descriptionond HP stoex nunber of ench
part, together with nny npplicenble potes, Table 6-2
lists parts in alphe ,umerien) order of thelr HP stock
number and provides the

1

each part;

a. Description of the part {see list of abbreviations

helow)

. SECTION VI

REPLACEABLE PARTS

following information on-

Section VI

Paragraphs 6-1 to 6-0

6-3, Miscellaneous paris are listed nt the and of

ﬁ-ﬁ.

6-G,

!

b, Typical manufacturer of the part in a five-digit

code; see list of manufncturers in Table 6-3, b,

~e. Manufacturer’s part number,

d, Tatal quantity used in the instrument (TQ columm), d,

ELECT
ENCAP
EXT

F o
FH
FILH
FXD

GE
GL
GRD .

01194-12

LR N S B 2R BB 2N

wwEw

L B B B §

L B B L N B BN B B B ]

nsgembly E
motop F
battery - ' FL
capacitor W
coupler L ’ K
dicde - s L
delay lipe - M
device signaling Uump) MP
RmMpures I
sutomatic frequency cortrnl HEX
amplitier naG
heat Frequency oscllialor HR
berylllum copper IF
binder head IMPG
bandpass INCD
braxs INCL
baekward wave oachilator INS
INT
counter-clockwine K
ceramie
cabinet mount only L
coetficlent LI
common LK WAS)H
componlilon . LOG
complete LPF
conneclor M
endmivm plate MEG
¢ ithode-FRY fube MET FLM
clockwise MET DX
deponlted corbon MFRt
defve MINAT
electrolytic :;ga'
encapaulated MY
exiernal
farudn '
flak head N/C
fHit)ster head BE
Hixed NI PL
N/O
germunlum NPO
glaas
ground(ed)

LR IR B R AN

T W N T E XY OBRE R W

"YW E R NN WERREW

LER B B B BN |

Table G-1 »

'6-4, ORDERING INFORMATION,

To obthin renlacement parts, address order op
Inquiry to your loeal Hewlett-Packard Field Office
(see lists at réar of this manunl for pddrosses),
Identify parts by thefr Hey “ett- Packnrd stock numbers,

H

n, Instrument model number,

Instrument serial pumber,

¢, Description of the part, -

nEFERERCE DESIGRATONS

mise electronic part P
fuse Q
filter n
Jack RT
relay 8
Inductor ¢ T
meler ™
mechanieal part ™
!

ABDREVIATIGNS
hanrivs - NpM
hexagonal
mercury KRF
himrin)

Intermediale freq Kah
Impregnated

Incandencent

inciude(s) opn
insulation(e, on
internal ox
kilo = 3000

feit hand ‘ P
liseay taper! ‘ pe
lock washer PF
logarithmic tapar

low pase fliter ;:!ERZ

- 1
mitl - l(lB PV
megw 10 PNP
metal 1lm
metallie oxide PO
manufacturer POLY
minlature PORC
momentary Pos
mountirg FOT

"mylar Il:.';.
pano (10+9}

tormally cloaed FWY
necn

nlekel plate RECT
normally open 13
negative positive pero 1Y
{2oro temperature

coelficient) o

" www

LI LN B B AN A

-

plug

ranslator
replator
thermintor
mwitch
transformer
ferminal hoarl
tenk potnt

negativies posithves
pegatbye )
it rreommended for
fleld replacement

net peparately
replaceable

urder by deeription
oval heasd
uxide

peak
printed chreult
pleolarads » 10
farads
oaphoy hronze
hilips
peik Inverse vollage
poaltive hegative -
positive
part of
palystyrene
boercelain
poaltionis}
potentlometer
penk +to-peak
point
peak working voltuge

rectifler

radio frequency
reund head or
right hand

rack mount oply

HALS
Rwy

5.1
BCI
Sk
BECT

. BEMICON
“Bb

Bl
5L
B
5PL
BT
5
STL

Fupetion and location of the part,

" % owow

LEE BN S B A T

LA AN R B S B

To obtnn a part that is not listed, includet

yacoum, lube, peon
b, phuinerd), vie,
woltage regulator
rahle

piwchel

cryshal

Fouls e mjegre
reverne working
yultage

whowsbilow
:

L gum

secifonis)

semleuductor
Mg,

[TH

wiide

wpring .
speciad
shainlesy sleel
u{:lll ring
pieed -
tantalum

e delay
tipgle
thread
titanlum
lolerance
teimmer
traveling wave lubse

mlcro= 1068

varlabje
de working vults

with

walts

working Inverse
voltage
whpewosnd
without

G-1



Sectjon VI Madel 4260A
Figure G-1 ; i
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I
1l
1
!
'I'PBN NO. : DESCRIFTION HEP STOCK NO, QTY
1 o Front Panel 04260-10021 [ '
‘ 2 Rear Panel W/deck 04200-7026 1
3 Side Cover £000-8565 2
4 Side Frame =1!’.]0![)-[)703 2
! b “Top Cover £:060-8573 ' 1
8 Bottom Cover 5'(300-3533 1
7 Hinge H040-0700 2
B . THE Stand 1490-0032 ‘ 1
o - Foot Assembly 5060-0728 2
, Fipure 6-1, Mgdul;u' Citbinet Parts
6~2 '
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Mode] 4260A : Section VI
; ; - — : Table 6-1
'Table 6-1, Rcl‘efunce Designntion Index,
- Reference ' " Doser )
Designation HP Purt No, | - Deseription o | Note
-_
AlQO 04260-70020 ASSY:RANGE AND FUJCTION SWITCH
Ccl01 0160-1648 C:FXD MY 0,22uF 10% 200VDCW ‘
- FACTORY SELECTED PART!TYPICAL VALUE (;[VFN
C102 0160-1161 C:FXD PAPER 2000pF 107 600VDCW .
' FACTORY SELECTED PARTTYPICAL VALUE GIVEN
cl03 0121-0039 C:VAR CER B-50pF 350VDCW l _
FACTORY SELECTED PART ICAL VALUE GlVl l\ :
Cl04 0121-0030 C:VAR CER 8-h0pF 350VDCW
CL05 0160-1045 C:FXD CER 4pF :0, 2bpl GOOVDCW
: FACTORY SELECTED PART:TYPICAL, VALUE GIVEN
R101 04260-8604 R:FXD WW 0, 9862 0, 3%
' FACTORY SELECTED PART:TYPICAL VALUE GIVEN
R102 04265-8604 R:FXD WW 102 0, 1'%
R103 0698-1381 R:FXD MET FLM 1002 0,1% 1/2W
R104 0698-1380 R:FXD MET FLM 1k 0, 1'5 1/2W
R105 0698-12¢8 R:FXD MET FLM 10k$2 0,1% 1/2W
R106 0698-1378 R:FXD MET FLM 87k 0,1% 1/4W
R107 0498-1376 R:FXD MET FLM 3kR2 U'h 1/4W
R108 0698-1377 R:FXD MET FLM 670k$ 0.1'5 1 /4W
R109 0698-1374 R:FXD MET FLM 30k 1'6 1/4W
RI110 : 0698- 1460 : . IGFXD MET FLM 5008 0, 1'h 1/2W
-— R111 0698-4142 ' R:FXD MET FLM 16,892 1'5.1/4W
- 5101 04260- 70021 SWITCH:ROTARY FORR RANGE, FURCTION
| si102 - PART OF 5101
A200 04260-7022 _ ASSY:POWER SUPPLY AND lkHz 0sC.
czo1 0180-0967 C:FXD ELECT 500yF 25YDCW
c202 0180-07506 C:FXD ELECT 20nF 15VDCW
C203 0180-0766 C:FXD ELECT 20pF 16VDCW
C204 0180-0865 C:FXD ELECT 200pF 26VDCW
C205 0180-0756 C:FXD ELECT 20pF 16VDCW
C206 0180-0964 C:FXD ELECT 100pF 50VDCW
: C207 0180-0081 C:FXT) ELECT 22pF 160VDCW
- C208 0180-0291 CFXD TANT I uF 10% 35VDCW
C209 0160-1610 ! C:FXD MY 4700pF 6% 100YDCW
c210 0160-1610 C:FXD MY 4700pF 5'% 100VDCW
c211 0180-1026 C:FXD TANT 47pF 20' 6VDCW
c212 0180-0201 C:FXI) TANT 1 uF 10'2 35VDCW
€213 01B0-0766 C:FXD ELECT 20uF 15VDCW
C214 0180-01756 C:FXD ELECT 20iF 15VDCW
CR01 1901-0028 SEMICON DEVICE:DIODE SILICON
- CR202 . 1901-0028 SEMICON DEVICE:DIODE SILICON .
i " CR203 1902-0031 DIODE:BREAKDOWN 12, 7V 5% 400MW
CR204 1801-0028 SEMICON DEVICE:DIODE SILICON
CR205 1902-0031 DIODE:BREAKDOWN 12, 7V 6% 400MW
—_ CR206 ' 1901-0028 . DIODE:SILICON 400 PIV 0,5 AMP
cRr207 I_19':)1-—0{)28 DIODE:SILICON 400 PIV 0,5 AMP
- Q201 1854-0003 - j TRANSISTOR:NPN SILICON
1205-0033 HEAT DISSIPATOR FOR G201

# See list of abbreviations in introduction to this section
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Tuble 6-1

Tuble 6-1. Reference Designation Index (Cont'd),

Madel 4260A

Referepce "N . -
Deslgnation HI* Part No, Deseription # Note
Q02 1854 -~0854 TRANSISTOR;SILICON NPN 25C1364
Q203 1854 -0864 TRANSISTOR!SILICON NPRN 25C1304
Q204 1864-0854 TRANSISTORSILICON NPN 25C1364
Q205 1854- 0864 TRANSISTOR:SILICON NPN 25C1364
Q204 1854- 0864 TRANSISTOR :SILICON NPN 25C1364
Q207 1854~ 0854 TRANSISTOR;SILICON NPN 25C1364
R201 0683-2725 R:FXD COMP 27009 107 1/4W
1202 0683-2725 R:FXD COMP 27009 5% L /AW
R203 0GB3-6825 R:FXD COMP 68000 10°5 1/4W
204 0683-6815 R:FXD COMP 6809 5% 1/4W
1205 0683 -4726 lt:}FXD COMP 47000 6'% 1/4W
R206 06H3-2235 ] IUFXD COMP- 22k 6% 1/4W
R207 . 0690-1821 :FXD COMP 18009 10% 1W ¢
1208 : 0767-04564 R:FXD MET FLM 33k 15 1/8W
it200 07570453 :FXD MET FLM 30k2 1'% 1/8W
R210 2100-1761 < VAR WW 10k 10% LIN 1/2W
. L : H
R211 0757-0438 R:FXD MET . FLM 6, 1k 15 1/8W
it212 . 0757-0274 R:FXD MET FLM 1,2k 15 1/8W
213 K 2100-1762 ‘ R:VAR WW 28k 10°5 LIN 1/2W
R214 0683-2745 R:FXT COMP 270k$) 5% 1/4W
R216 076%7-0278 R:FXD MET FLM 1,8k 15 1,8W
R216 0683 -0B35 R:FXD COMP 68k 5'h 1/4W
R217 © 0G83-2025 R:FXD COMP 20005 5" 1/4W
R218 068350635 R:FXD COMP 66k 6D 1/4W
R219 0683-1235 RFXD COMP 12k 6% 1,4W
1’220 0683-8215 R:FXD COMP B202 6'5 1/4W _
A300 L O04260-7023 n3SY:REFERENCE VOLTAGE /
ci01 -0tg0-0201 C:FXD TANT 1 uF 20% 35VDCW
C302 ‘ 0180-0773 ’ C:FXD ELECT 50uF 15VDCW
C303 0180-102¢ C:FXD TANT 47uF 20% 6VDCW
c304 0160-0.207 - No change
C305 . 0160-21pY C:FXD MICA 30pF 10" 300VDCW '
‘ FACTORY SELECTED PART:TYPICAL VALUE GIVEN
cl0¢ . 0150-1026 C:FXD TANT 47uF 200 6VDCW
C307 ' 0180-0973 C:FXD TANT 1 tF +75-15" 50VDCW
C308 0180-0773 : C:FXD ELECT 50uF 15VDCW
C309 0180-0291 . CiFXD TANT 1l uF 20% 35vVDCW
C310 0180-0201 CiFXD TANT 1F 20° 35VDCW
Cill - o 01B0-0945 C:FXD ELECT 50uF 6VDCW
C312 0180-0291 C:FX TANT L uF 20% 35VDCW
C313 0180-0291 C:FXD TANT 1 uF 20° 35VDCW
C314 ¢+ 0180-0045 C:FXD ELECT 50uF 6VDCW
C31b 018G-02¢1 C:FXD TANT 1;.F 20% 35VDCW
Cilg 0180-0291 C:FXD TANT ! uF 200 35VDCW
c3T 0180-1 291 C:FXD TANT 'l :F 20% 35VYDCW
C318 0160-1643 C:FXD MY 2200pF 5% 50VDCW
C319 0180-0045 C:FXD ELECT 50:F 6VDCW
CR301 1901-0040 DIODE:SILICON 30MA AT 1V 30 PIV
CR302 1901 -0040 DIODE:SILICON 30MA AT 1V 30 PIV

6od # See list of abbreviations in introduction to this section
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] Tuhle (-]
Thble 6-1, Reference Designntion dex (Coit'd),
. Relerence 0N 50 ' voibiy

Designation HP Part No, Desceription Mot
CRI01 10010040 DIODE:SILICON 30 MA AT 1V 30 DIV
CR3I04 1001 -0040 DICDESILICON 30 MA AT 1V 30 DIV
CR3I05 1001 -0040 DIODE:SILICON 30 MA AT LV 30 BIY
CR306 1001 -0040 DIODE:SILICON 30 MA AT 1V 30 DIV
CR307 10100016 DIODEGERMANIUM LOOMA AT 0,85V s0BIV
CR30% 1010-0016G DIODE:GERMANIUM LOOMA AT 0,83V S0PV

]

Qin 1854 - 0854 TRANSISTOIR:SILICON NDPN
Qi02 1853-0010 THANSISTOISILICON BNP
Q303 1854 -~08064 TRANSISTOR:SILICON NPN
Q04 1354-0854 TRANSISTOR:SILICON NBN
Q305 1853-0010 TRANSISTOR:SILICON PNP
Q306 1854 - 0854 TRANSISTOIR:SILICON NPN
Q307 1864 - 0854 TRANSISTOR:SILICON NPN
Q308 1854~ 0854 TRANSISTOR:SILICON NBN
Q300 1854~ 0854 TRANSISTOR:SILICON NDPN

- Q310 1854~ 0854 TRANSISTOR:SILICON NPN
Q311 1854~ 0854 TRANSISTOR::SILICON NPN
Q312 1854~ 0864 TRANSISTOR:SILICON NPN
Qs 1854~ 0854 TRANSISTOR::SILICON NPN
301 OcBI-1235 I:FXD COMD 12K0} 5'}_': 1 AW
pan? NB83-7515 IEXD COMIP 7608 §'% 1AW
K303 0757 -0461 IWFXD MET FLM lin»!! 1'% 1-BWY
H304 O68.3-4710 1GFXD COME 47kt By 1.4y
R30h . 0757-0445 H:FXD MET FLM 13k 15 1 BW

) : )

RBUI'E/' 0683-h625 H:FXD COME 6800 ")'r 1w
RSQ? 0683-1225 FXD COMP 12009 5'5: 1 4w
[!3p8 0883-5625 CHIFXD COMY BBODI BT T W
R300 0683-2005 ¢ H:FXD COMP 2080 6°0 1 WY

?310
T

0757-0427
0757-0427

IGFXD MET FLM 1,6k 1 BW

VRGFXD MET FLM L 6k2 191 BW

1312 06836135 [GFXD COMP BIRD B 1 4w
R313 0757-0274 IGFXD MET FLM L2ki 1% 1 BW
1314 0683-50625 R:FXD COMP G600 5 b W
; I3Lh 0757-0271 HFXD MET FLM LL2K8 10 ) BW

316 0583-1735 I:FXD COMP 47k 55 14w
R317 07570445 IGEXD MET FLM I3k 10 1 8W
R318 0683-7515 [R:FXD COMP 750U 55 1 4w )
R319 0757-0461 R:FXD MET FLM 68k$2 1'5 1. 8W
1320 06B3-1245 R:FXD COMP 12k 5% 1 4w
R321 0683-2235 R:FXD COMP 22k 500 1. 4W
nri22 0683-6825 I:FXD COMP 680092 5'% | 4w

. R323 0683-0825 RIFXD COMP 68000 5% 4w
n324 0683-2725 H:FXD COMP 270002 5% 1 4w
R326 0684-8225 R:FXD COMP 82009 5% 1 WY :

- R328 0683-1035 R:FXD COMP 10K 5% 1,4W
R327 0684-1525 R:FXD COMP 15008 5% 1. 4W
R324 0683-2745 IGFXD COMP 270k 5% 1 4W
R320 0683-6825 :FXD COMP 270092 6'C 1 QW
11330 0683-2725 R:FXD COMP 27002 65 1 4W .
331 0683-5625

IR:FXD COMP 5. 6ki 50 1 4W

# See Jist of abbreviations in introduction to this seetion
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Tahle 6~1 '

Tuble §-2, Reference Desighation Index (Cont'd)

Relerence ‘ .- .

Designation HP Part No, Deseription Note
R332 0683-1226 XD COMP 12000 5% 1/4W ‘

R333 0684-4721 RIFXD COMD 47002 10 1/4W

‘R334 06B3-6625 R:FXD COMP 656009 6% 1/4W

R3356 0683-8225 R:FXD COMP 82009 5% 1/4W

R336 0683-6825 R:FXD COMP 680052 57 1/4W
R337 0684-4721 R:FXD COMP 47005 107 1/4W !

1338 0683-3026 IR:FXD COMP 300092 5 1/4W

1330 0683-36256 R:FXD COMP 360022 6 1/4W

R340 0683-2426 R:FXD COMP 24009 6% 1/4W ,
1341 0683-1335 RIFXD COMP 15k 55 1/4W
11342 0683-1235 R:FXD COMP 12k 6% 1/4W

1’343 0683-3016 R:FXD COMP 3009 67 1 /AW

R344 06836635 RIFXD COMP HCkR 5°5 1/4W

R345 0684-4721 RIFXD COMP 47009 107 1/4W

A400 04260-7724 ASSY:DETECTOR

cin 0180-0708 " CiFXD ELECT 3 F 16VDCW

402 0160-0207 No chinpe

C403 0160-1542 C:FXD MY 1600pF 107 60VDCW

CH04 0180-1032 ‘ C:FXD TANT 10pF 20% 15VDCW

C4a05 0140-0207 No choanpe

C406 0160-1545 CIFXD'MY 0.0222F 5% OVDCW

C407 0160-0207 o chanpe
c408 0180-1029 © CiFXD TANT LpF 20% 16VDCW
C409 0180-0756 C:FXD ELECT 20uF 15VDCW
410 0180-0756 C:FXD ELECT 20uF 16VDCW
c411 0180-0766 C:FXD ELECT 20uF 15VDCW
c412 0160-0207 No chinge
C413 01B0-0756 “C:FXD ELECT 20pF 15VDCW
Cil4 . ,0180-0756 C:FXD ELECT 20F 16VDCW \
C416 0180-0756 C:FXD ELECT 201F 15VDCW
Ccile 0140-0204 C:FXD MICA 47pF 55 NPO 500VDCW
c417 0140-0194 C:FXD MICA 110pF 5% 300VDCW
Cc418 _ 0160-16544 C:FXD MY 4700pF 5% 50VYDCW
o3 ' 01B0-0045 C!FXD ELECT 50,:F 6YDCW
C420 _ 0180-1032 C:FXD TANT 101F 20% 15VDCW

" can 0180-0966 C:FXD TANT 2205 F10% 10VDCW
C422 0180-1025 C:FXD TANT 22, F 20 6VDCW
- C423 © 0160-1038 C;FXD CER 20pF 16'5 500VDCW

cizd 0160-0168 C:FXD MYLAR 0,1 2F 10' i
CR401 1902-0037 SEMICON DEVICE:DIODE - ,
CR402 ; 1901-0040 DIODE:SILICON 30 MA AT 1V 30 PIV
CIR403 1801-0040, DIGDE:SILICON 30 MA AT 1V 30 PIV
CR404 1901 -0040 ' DIODE:SILICON 30 MA AT 1V 30 PIV
CR405 1501 -0040 DIODE:SILICON 30 MA AT 1V 30 PIV,

b

CR406 ' 1910-0016 DIODE:GERMANIUM 100MA AT 0,85V 60 PIV :
CRR407 1910-0016 DIODE:GERMANIUM 100MA AT 0,85V 60 PIV
CR408 1910-0016 DIODE:GERMANIUM 100MA AT 0,85V 60 PIV ,
CR409 1910-0016 . DIODE:GERMANIUM LOOMA AT 0,85V GO PIV .
CR410 1910-0016 DIODE:GERMANIUM 100MA AT 0,85Y G0 PIV
CR4I1 1910-0016 DIODE:GERMANIUM 100MA AT 0.85V 60 PIV
CR412 1910-0016 DIODE:GERMANIUM 100MA AT 0.85V 60 PIV

-6 , ¥ See list of nbbrevintions in introduction to this seetion
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Tahle -1
Tuble 6-1, Reference Desipnation Index (Cont'd),
Dlzi[i'i!l;ll:::::';‘:l HP Part No, Deseription # ‘ Nnte
Ci413 1810-0016 DIODE:GERMANIUNMN 100 MA AT 0,85V 40 PIY
CRril4 1810-00106 DIODE:GERMANIUM 100 MA AT 0.80V 40 PIV
CR416 1910-0016 DIODE:GERMANIUN 100 MA AT 0,85V 60 DIV
CR416 1801 -0040 DIODE:SILICON 30 MA AT LV 30 IV
CR417 1901-0040 DIODE:SILICON 30 MA AT LY 30 PIV
CR4i8 1001 -0040 DIODE:SILICON 30 MA AT IV 30 FiV
CR418 1001 -0040 DIONE:SILICON 30 MA AT 1V 30 PIV
CR420 ©1901-0040. . DIODE:SILICON 30 MA AT 1V 30 PIY ' ,
Cii2l 1802-0057 SEMICON DEVICE:DIODE SILICON o
CR422 1001 -0040 DIODE:SILICON 30 MA AT LV 30 pIY : |
CR423 1001-0040 DIODE:SILICON 30 MA AT LV 30 IV o
1 ¢ |
L401 . Bl00-0720 INDUCTQR:FXD 100 F 10 ¥
Q401 1854 -0854 ‘ TRANSISTOR:SILICON NPN 25C1i364 ‘
Q4102 1853-0010 TRANSISTORSILICON PNP
1 403 1854-0854 TRANSISTOR:SILICON NPN 25C1304
Q404 1854 -0854 © TIRRANSIST OR:SILICON NPN 25C1364 .
Q405 1854 -0854 TRANSISTOR:SILICON NPN 25C1304
Q106 1854-0854 TRANSISTOILSILICON NPN 25C1304
Q407 1854-0854 TRANSISTOR:SILICON NPN 25C1304 |
Q408 1854 -0854 TRANSISTOR :SILICON NPN 25C1304 '
409 1854-0854 TRANSISTOR :SILICON NPN 25C1364
410 1854-0854 TRANSISTOILSILICON NPN 25C1364
I
11 1854-0854 TRANSISTOR:SILICON NPN 25C1364
OS2V I 1854 -08564 TRANSISTOR:SILICON NEN 25C13064
13 1854-0854 ' TRANSISTOR;SILICON NPN 25C1364
Q414 1854-0854 THRANSISTOR:SILICON NPN 2SC1364
116 18540003 TRANSISTOIGNPN SILICON
Q416 1854-0071 TRANSISTOR:SILICON NEPN 2N331
Q417 1854-00T1 TRANSISTOR:SILICON NPN 2R3301 .
Q118 ‘ 1854-0022 TRANSISTOR:NPN SILICON !
R401 0483-1855 CRIFXD COMP 1.BMQ BN 1 4W
402 06B3-2715 ~ R:FXD COMP 27k$2 6'5 1. 4W .
R4O3 0r33-12135 ORIFXD COMP 12Kk 6" 1/4W
R404 0683-4715H R:FXD COMP 47082 5% 1./4W i A
R405 0683-2235 R:FXD COMP 22k 60 1 4W
R406 0684-1045 IGEXD COMP 100k 575 1 4w /
407 0683-8225 . R:FXD COMP B2009 5% 1, 4W ‘
408 . 0683-1635 : I:FXD COMP 15k 5% 14w
R409 0683-1046 I:FXD COMP 100k2 5”«3 14y
R410 0683-3045 R: FXD COMD 300k 50 LW
R4li 0663-1035 I:FXD COMP 10k 5'5 14\
R412 0683-8225 I:FXD COMP 820082 670 1 4W
R413 0757-0444¢ R:FXD MET FLM 15k 3'% 18
R414 0757-0449 | i:FXD MET FLM 20k 175 3 /8W
R415 0683-5635 I:FXD COMP 56k 5% 14w
FACTORY SELECTED PART;TYPICAL VALUE GIVEN
R416 0757-0288 R:FXD MET FLM 0.1k 17 1,8W ’
R417 0683-1045 R:FXD COMP 100k 6% 1 W ‘
- FACTORY SELECTED PART; TYP[CJ\L VALUE GIV EN
R418 0683-2715 R:FXD COMP 2709 5% 1 '4W
R419 0683-3316 RiFXD COMP 3305 6 1/4W

# See list of abbreviations in jntroduction to this section
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Seeton VI Mudel 42G60A
Table G-1 .
1 t
Tuble 6-1, Reference Destgnation Index (Cont'd),
Reference vz )
Deslgnation HP Part No, Deseription # Note
R420 0757-0447 IFXD MET FLM 16kQ 1% 1/8W
R421 0683 -1722% R:FXD COMP 12009 6% 1/4W
R422 0683-3226 I:FXD COMP 120052 57% 1/4W
423 Q685-2725 [IEXD COMP 27009 6% 1 /4W
424 0083~2745 I:FXD COMP 270k%2 6% 1 /4W
R425 0683-1045 :FXD COMP 100kS2 6% 1/4W
R426 0757-0288 IUFXD MET FLM 0.1k 1% 1 /8W
R427 0757-0288 ILFXD MET FLM 6, 1k 1% 1/BW
R424 0083-3646 R:FXD COMP 360kS2 6% 1/4W
R420 0683-2745 IFXD COMYP 270k B'% 1 /4w
R430 0757-0273 RiFXD MET FLM 3.0k2 l‘.",_'; 1/8wW
1431 0767-0273 REXD MET FLM 3.0k 1% 1 /8W
R432 0684-1625 RtFXD COMP 15009 6% 1/4W
1433 0757-0464 RFXD MET FLM 33k 15 1/8W
434 0767-0454 IFXD MET FLM 33k 15 1/8W
R435 075'7-0436 :FXD MET FLM 4,3k 15 1/8W
434 0757-0436 R:FXD MET FLM 4,3k 1) 1/BW
R437 0684-1525 RIFXD COMP 16008 6% 1/4W
11438 075'7-0464 EXE MET FLM 33k 1'% 1/8W
1439 276'7-045b4 It:FXD MET FLM 33k%2 1'h 1/8W
R440 0767-0438 I:FXD MET FPLM 4, 3ks2 1'h 1,/8W
R4l 0757-0436 IFXD MET FLM 4.3k 1'% 1/8W .
R442 0684-1045 IUFXD COMIP* 100kS2 5% 1/4W . )
1443 0683-568135 I:FXD COMP 68kS2 &% 1/4w
R444 06B3-85825 R:FXD COMI* 8B00%2 &'t 1/4W
Itd45 068:3-1041 R:FXD COMP 100k8 1'% 1/74W
446 0683-6215 R:FXD COMP 6208 5% 1.'4W
R447 - 0683-62156 R:FXD COMP 62082 5'% 1 /4w
448 0683-6216 RFXD COMP 62052 5'% 1/4W
" R449 0683-68156 IGFXD COMP 68052 55 AW
450 0683-1215 I:FXD COMP 12092 5% 1/4W ! '
1451 0683-21725 R:FXD COMP 27008 5% 1/ 4\W .
R452 0684-1045 IFXD COMDP 100k 5'% 1,/4W
R453 0683-6835 1:FXD COMP 88kv2 6'0 L/4wW
R454 0683-5625 I:FXD COMP 56007 6'0 1 /4w
11455 0683-2226 R:FXD COMP 2,2k$2 6% 1/4W
FACTORY SELECTED PART;TYPICAL VALUE GIVEN
R456 0683-16456 R:FXD COMP 160k52 5% 1/4W
R457 0683-1h45 [LFXD COMP 150k 5% 1 /4w
n458 0698-0060° R:FXD COMP 3.6k0Q 5'0 1/4W ‘
R469 0683-2725 R:FXD COMP 2.7k 5% 1/4W \
A500 04260-7053 leASSlS ASSY'INCL:S2'1-04 115/230V ONLY
1
* FACTORY SELECTED PART, TYPICAL VALUE GIVEN
6-8 # See list of abbreyviations in introduction to this section
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Table 6-1, Referenee Desipnation Index (Cont'd),

sSection VI
Tuble -1

Relerenve . N "ot ‘
Designation HP Part No, Deseription 4 Rutu
A000 04260-7020 ASSY;DECIMAL POINT AND DIRECTIUN IND
RGo1 06B7-8211 R:FXD COMP 82kR2 10% 172w
vGol 2140-0127 LAMP:GLOW 1/10W
V02 2140-0127 LAMP:GLOW 1/10W
Veo3 2140-0018 LAMP;GLOW 1/10W
V604 - 2140-0018 LAMP:GLOW L/LOW |
V(05 2140-0018 LAMD:GLOW 1/10\V
Cl 0L60-1640 C:FXD MICA 0,.2pF 0.
c2 0160-1616 C:FXD MICA 2200pF 10’ BBBVDCW
FACTORY SELECTED PARTTYPICAL VALUE GIVEN
cl 0121-0238 C:VAR CER 0, 8~8, ﬁpF 250VDCW
C4 0160-1031 C:FXD CER 10pF 10°h 50OVDCW
FACTORY bl-.Ll-.C"‘i-.D PARTTYPICAL VALUE GIVEN
Cchb 0160-1510 C:FXD WICA 1200pF 10'7: SuvDCW v
Ch 0160-1654 C'FXD METAL PAPER . 047;:1-‘ 107 260VDCW .
CIl 1910-0016 DIODEGERMANIUM 100MA AT 0. 85V coply
, T2 1910-0016 DIODE:GERMANIUM 1UusA AT 085V 401V
Fl 211(‘)502!!-1 FUSE:CARTRIDGE S1L0-BLO O, 1A FORt 116V UPERATION
\ 2110-0311 FURE,CARTRIDGE SLO-BLO G2mA FOR 210V OPERATION
J1 12510148 CONNECTOR:POWER 3 PIN MALE
2 1251-0141 CONNECTOR:18-CONTACT
J3 1251-0135 CONNECTOILPRINTED CIRCUIT 16 (.'Ul\'l‘:\(.’l‘ﬁ
NE 1251-0135 CONNECTOR:PRINTED CIRCUIT 10 CONTACTS
I8 COLNECTOR, INCLUDES:
1510-0011 BINDING POST:BLACK (2 USED)
04260-5021 INSULATOit:2 EACH
04260-5022 INSULATOIR:2 EACH
JB 04260-5028 CONNECTOR:FOR BIAS BATTERY
04260-1049 SHORTING BAR FORR J6
J7 042650-6028 CONNECTOR:FCRR EXT RESISTOIR
: CP, LS AND BIAS CAPACITOR
04260-1049 SHORTING BAK FOI? JT
JB 04260-5028 CONNECTOIR:FCR 'EXT Itl-.blb"[‘()lt CS, LP 1
04260-1049 SIORTING BAR FOR J8
J9 04260-5028 CONNECTOR:FOIR EXT OSCILLATOR
J10 04260-5028 CONNHCTOR:Fplt DETECTOR
M1 1120-0768 METER:50 A
Rl 2100-1172 R:VAR DEPC 5k 10 0, 3W .
R2 0684 -1521 R:FXD COMP 150092 1075 14w
R3 42607040 R:VAR Ww bkil, CONNECTED TO CRL DIAL .
R4 2100-1:71 IGVAR WW 1049 1050 1, 2W (R4A:40, R4D;109 DO VERNIER)
Rb 34260-7031 IGVAR WW 16kS2 10092 (REA1GKE, RBB:IV0S XY DIAL)
replace unly with D/Q dial
* FACTCRY SELECTED PART:TYPICAL VALUE GIVEN

# See 1ist of abbreviatiops in introduction to this section
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Section VI Model 42604
Table ¢-1 ‘
Table 6-1, Reference Designutiog Mdex {Cont'd),
Reference ! " .
Designation HP Puart No. Deseription # ~ Note
RG 069B~1373 R:FXD DEPC 12 6% 1/2W
R7 684-1041 R:FXD COMP 100k 1075 1/4W
St - 04260-70022 SWITCH:POWER PUSHBUTTON AND KNOB
52 3101-1234 SWITCH:!SLIDE DPDT(116/230V)
53 3101-0244 SWITCH:SLIDE(INT-EXT 0SC) l
Tl 04260-8B602 TRANSFORMER:POWER
T2 04260-8603 TRANSFORMER:0SC
w1 B120-1378 CABLE ASSY:POWER CORD
XFl 1400-0084 HOLDER:FUSE POST TYPE 3AG
MISCELLANEQUS
04260-1086 " BRACKET
04260-1071 BRACKET:COUNTER
1410.0033 BUSHING FOIR CRL CONTROL
04260-8542 CABLE:DIAL
1140-4030 : COUNTER:CRL
04260-7027 GEAR ASSY:CRL COUNTER DRIVE
04260-5030 INDEX
0370-0050 KNOB FOR CRL CONTROL
037¢-0275 KNOB FORt CRL CONTROL
0370-0272 KNOB:DQ CONTROL .
! 0370-0267 " © KNOB:DQ VERNIER
0370-0077 KNOB:FUNCTION
04J70-0077 KNOB:RANGE
0370-02586 KNOB:SENSITIVITY :
5040-1124 KNOB FOR! POWER SWITCH
)
0370-0914 BEZEL FOR POWEI SWITCH
04260-5024 LENS:FINDER :
04240-5059 PULLEY FOR 6 : f
04260-5027 WINDOW GLASS ‘
04260-703" D/Q SCALE DRUM ASS'Y '
04200-1082 ' BRACKET:METER L
Note
DA Seale Dram Ass'y (P P/N: D4200-7057) and
RS (U P/N: 04200-7031) hre o motched pair,
ANhen one 15 te be replaced, the other must be
replaced ulso.  To obtain both the /R Scale
Brum assembly aml RS, order HEP PN 0dmon-7031,
‘ ITEMS BELOW FOR L00 VAC OR 200 VAC ONLY
1251-0048 ADAPTER:PLUG (100/200V ONLY)
042607032 CHASSIS ASSY:INCL, S2'J1-.J4
7120-0492 NAMEPLATE:100/200v
7120-0405 . NAMEPLATE:100V ONLY .
i
]

6-10 # See list of abbreviations in introduction to this section
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Model 4200A Seetion VI
Parmgeaphs 7-1 to 7-8

_ SECT!ON vii
MANUAL CHANGES AND OPTIONS

7-1. OPTIONS ‘ . C_IIANGE l

7-2, Options nre stpdard modifieations performed Motor O RV
on ~hp-~ instrements at the iectory,  No options for ' Pelete: €423 0160-1038  20pF
the Model 4260A nre offered at the present thue,

7-8, SPECIAL INSTRUMENTS CHANGE 2

7-4, "Specinls* are stundard -hp- instruments tht " Delete: C7 (160-1303 0,1pF

nre modified secording to customer speeificntions, CR3, Clt4 1910-0040 ‘
A sepurate Insert sheet is Included with the manunl 8 G0B4-2721 2700 OHM

for specht!l Instruments having clectrieal ehinges, '
Make the changes speeificd in addition to any other
chanjres that nre necessary, CHANGE 3

7-5, MANUAL CHANGES ‘ Page . * Flpure 3-1

7-6. This manual applies direetly to the Model 42604 gll‘i‘;\'v ,t,h;f:fﬁ-tgﬁfr Rear Panel as
with serials prefixed 1638,  The following paras- ' : ’

graphs explain how to ndipt this manual o apply to . 0o Y

later instruments with higher serinl prefix, or enrlier p‘“‘;;,g.,‘fbﬁggg]ﬁ 3-1260-7025

jnstroments with lower serial prefix, Technieal cor- h '

rections to this manua) (if nny) are called e catn nnd : . .

are listed on @ separnte “Munual Changes” sheet pﬂ%‘l:gn?’e 'E‘flilllesl-llo-n()lo FUSE:

supplied with this manual, [ ) & N 1
CARTRIDGE SLO-BLO 0,1A, |

T~7. LATER INSTRUMENTS: II the serinl prefix of
your Model 42604 is above 1530, refer to n separate
"Manual Changes' sheet supplied with this manunl,
Locate the serind prefix of your instrument and make
the Ihdicated ehapges,

Puge 6-10, Toble -1
Chiange W1 to B120-0078,
“Change 04260-1085 to 04260-1080,
Change 7120-0402 to "120-0445, :
Delete 7120-0405,

7-8, EARLIER INSTRUMENTS(Bnckcl:itingClmngcs):
If the serinl prefix of your Madel 42004 s helow e TN
16394, refer to Table 7-1 for the ehinges neeessary g{'::“f; gIlég(-)l‘ljégrtll:?(l]%g(-lgnggim
to adapt this manual to your partieular nstrument, HHRE *H R
Lueate the serinl prefix of your instrament in this o (e . B

table and mike the indicated chunges,  Note that in- p"’é“h_(:n 1,3'0}‘5'{?6': ;é,.‘i Lo 04260-7025
strement-eomponent vilues that differ from those in e ¥ ’
this manual, yet ure pot listed in this biekdating ‘
changes, should be replaced uvskng the purt number
given fn this manunl,

Page 6-13, Table G-2

Serial Prefix R
or Number Make Following Clhlllt,‘tb; 4 T
i

601/602~- i 2, 3,6, 6 7 \I\.‘
7I1/712= und below 2, 36 0,7 -
B846/846- and below 3, B, 6,17 i
1023/1024 and below 4,6 7 .
IILI/RIL20 and below | 6, 6, 7
1133)/11340 and below | 6, 7 _
12145 and below 7 b ]

Table 71, Mapun]l Buackdating Clhimpes Fipure 7-1



Section VII ‘ ‘ Mode] 4260A

CHANGE 4 - Pape B-11/8-12, Figure 86
Chanpge 04260 7124 to 04260~ 7024,
Page 6-13, Tuble 6-2 Chunpe cirevit of A400 s shown in partinl
Change 04260-1086 to 04260-1085, ; schematie, Cigure 7-2,
CHANGE b

Puge ¢-8, Tuble 6-1
Chnm.c 13458 1o 0083-8245, n FXD COMVP
B20k2 6% 1/4w.

Puge 6-9, Tuble 6-1 -
Change V601 and V602 Lo 2140-0018,
Change RGO01 to 00B7-1641, I;FXD COMP
150k52 10 1/2W,

1

Poge B-§, B-6, Figure 8-3
Change value of RGOI ty 150Kk12,
Fipgure 7-2
“Page B-11, B-12, Flrure 8-0 !
Change value of 468 Lo 820k1),

CHANGE ¢ Page 6-3, Table 6-1
; . Cll.m|..c CR206 to 1901-0026 DIGDE:SILICON
Page 6-2, Figure 6-1 200P[V 0.6 AMDP, :
y Change 04260-1240 to 04260-1140,
Chunge 6000-B565 to 5000-0703, Page 6-13, Table 6-2
Change 5000-B683 to 5000-0717, Add: 1001-0026 DIODE:SILICON 200PIV 0.5

Chunpe 6060-8573 to 5060-0718, AMP,
‘ Change Total Quantity of 1003- 4028 Lo I,
Puge 6-3, Tuble 6-1 '
 Chiange 04260-7055 to 04260-7021,

Chunge 8101 1o 042680-7021, ' CHANGE 7
Page 0-6, Tuble 6-1 ‘ ' Brief Summuary of ALO0 Runge und Functjon
Chinge 04260-7724 to 04260-7024. Switch Ass'y,

Delete: C424, 0160-0108,
' Refer to the table helow for purt numbers of

Page 6-7, Table 6-i ALO0 Runge nnd Function Switch Ass'y and its
Delete: CR422, 1001-0040, two mpjor components: Range and Function
Delete; CRR423, 1801-G040, ~ and D/Q Seale Drum Ass'y,

Page'6-8, Tuble G-1 : _ Sertal . P/N ol Range [ D/N of D/Q
Delete: R459, 0084-2721, ‘ Number | F/N 0ol A0 undﬁ!-“‘:::llhinn b&nfl& B;um

Puge §-9, Table 6-1 10907 wnd | paa00-70020 | 04200-70021 [o4200.7057

Change M1 to 1120-0761,
12140 55 | qa60-7055 | 0426b-1056 | 04200. 7057

Page 6-10, Tuble 6-1 . nhove
Chitge 04260-7057 (v 042007030, 11341 and 04200-702) | 04260-7066 | 04260-70%0
Add: 04260-1082: METER BRACKET, below ’ !

Table 7-2, Purt Number of A100 and Its Components,
Dage 6-13, Toble -2 ' .
Chiyre 04260-1240 to 04260-1140,
Change 1120-07¢8 to 1120-0761,
Add; 04260-1082; METER BRACKET, _ : |

Puge 6-14, Tunle 6-2 :
Change 04260-7055 to 04200-7021,
Chunge 04260-7724 to 04260-7024, f
Clunyge 042607057 1o 04200-7030,
Chapge 3101-0880 to 3101-0206, ‘
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B

1

-from the date of delivery, or, in the case of certain major compo- '

CERTIFICATION -

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published

~ specifications when it was shipped from the factory. The Hewlett-

Packard Company further certifies that its calibration measure-
ments are traceable to the U.S. National Burcan of Standards to

the extent allowed by the Burean's calibration facility.

WARRANTY AND ASSISTANCE

' ]
All Hewlett-Packard produets are warranted against defeets in
materials and workmanship. This warranty applies for one year

nents listed in the operating mynual, for the specified period, We

- will repair or'replace produets which prove to be defective during

-the warranty period provided they are returned to Hewlett-

" Packard. No other warranty is expressed or implied. We are Jot

\ ‘ o : 1
liuble for consequential damages, \

' . '| L3 ' ! » 3
Service contracts or customer assistance agreements are av:ul:\;hlv
for Hewlett-Packard products that require maintenance and|re-
pair on-site, ' | , ) o

1 : o :\
For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manupl,
! ' ;
| ;
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[ Slodel 42600

1-1. DESCRIPTION,

1-2, The HP Mudel 4260\1\ Universal Bridge {Figure
1-1) makes (ast, ensy menkurementsof resistunce (R),
capacitance (), inductance (L), capacitor dissipation
factor (D), ur inductinee nﬁu:llity factor (Q). . The in-
strument ineludes five brid e cireuits, selocted by the
FUNCTION switch, as well as the dutet.tur and 1 ki
oscillator necessury forde :md e measurements, For
measurements at frequencies other than I kilz, an
external oscillator must he used.

1-3. Front panel controls selet':t the measyrement
function and range, with R, L, iand C values displayed
with four-digit resolution on an in-line, dipital coun-
ter, Q and D values ure displayed on a dial with n

. red hairline indicating the mensured value, The nuto-
balanee efrcuit and an easy-to-rend meter reduce the
time required for measuring low Q or high D compo-
nents.  Correct decimal point location is nutomitic
and direction lights indicate which way the CRL con-
trol should he rotuted for the measurement,

1

1-4. TERMINOLOGY,

1-5, The definitions of the foliowing terms apply us
they nre used throughout this manual,

a. RESIDUAL (inductance or eapacilance): distri-
buted inductance or (..lp.lcit.uu.e always present at
UNKNOWN tcrmin s,

b, leSIPA'I‘lON FACTOR {D); loss factor for cap-
acltors (equal to reciproeil of Q).

¢. QUALITY FACTOR (Q): [ipurce of merit for in-
duetors (equal to ree*proeal of D),

d. Cs: represents equivalent eircuit of eapacitor
in serics with resistor, !

e, Cp: represents eqiivalent eireult of eapacitor
in parallel with resistor,

f. Ls: represents eqnlxlv lent cirLult of inductor in
series with resistor, |

B Ly rupresénls uqﬁ‘iv:llen't circuitof inductor in
parillel with resistor,

- 1-6.

. the Model 4260A Universal Bridge,

Seetfon [
Dieragraphs 1-1to 1-13

SECTION |
GENERAL INFORMATION

h, AUTO NULL: climinutes DQ manuial coptrol;
direction for null §s automatically indicated for Cp
mnd Ls measurements,

INSTRUMENT IDENTIFICATION,

1-7. Hewlett-Packard uses a two-scction, eight-digit /
serful number (000-00000), The first three digits |
(sevial prefix) kdentify o series of instroments; the
last [ive digits fdentily a particular instrument inthat
series, If the serial prefix on the reiar panel of your!
instrument does not apree with the seria) prefix oy’
the title page of this manual, there are (IIHuruncc}
between your instrument and the one deserlbed inthis
manuil which are expliained in the Insert sheot sup;
plied with the mamual, If the insert sheet §s missin{,
the information can be supplied by your neiarest
Hewlett-Packard {ield office {addresses nre lihtml it
thc back of this manual),

I-B. APPI.ICATIONS.

1-8, The Model 4260A makes quick, easy measn fe-
ments of R, L, C, D, or Q characteristics of pusrive
clectronte components, R, L, and C measureny s
nre mitde with 3- or 4-digit resolution, With exte mal
nell voltmeter, nceurite measurements are possible
for milliohms or megohms. The instrument is reulily
portable Giecessory carrying handle, HP FLOSTA, [ean
be easily atlached without screws), :

1-10. SPECIFICATIONS.

1-11, 'Table 1-1 lists nll technienl specifientions for
Flpure 3-4 shows
DQ range versus frequeney characteristics,

1-12, AUXILIARY EQUIPMENT REQUIRED.

I-13, Extermal de null millivolbneter (such its the
HE Madel 413A) is recommended for accuritte B meits-
urenents helow 100 ohms il above 10 kilohms, Ex-
ternal generator (such us HP Model 200 CDY with 2 volt
output and 600ohms output impedanee is reguired for
20 Hz to 20 kiiz measurements,  Exteenal tuned null
detector with 90 JB gain and input impedance greater
thian 10 kilohms or vscilloseope with 100 :V/em sen-
sitivity - is recommended for the measurement with
exterml generator,

1-1



Svetton |
Table 1-1,

Mool £2507

Talbbe 1-1, Spevitientions o

CAPACITANCE MEASUREMENT
CAPACITANCE
iigeer 1 pF o 1000 pF,

Avrurucy
e (1'% el Digit), from 1nF lu 100 F,
£ (2'h + 1 Digit), from 1pF to 1nF and
100 pF to 1000 pF,
Residual eapaeitinen
DISSIPATION FACTOR
Ramze:
LOW IV« = =) (f serkes ©): 0,000 100,12,
FHICHE-D - = = D (o parpbiel €): 0,05 tn 20,

for C > 100pF,

in7 mnu--s.

=2 pF,

Aveurdey:
14

LOWD -« p——2 1,
~ T of Reading
HIGH D -~ + {10 D of Reading + 4) 5,
- (10 JDof HReading + 2) %
{C greater than 100 pF and at 1 kHz; i aldi-
Honal ervor + ONE DIAL DIVISION is re-
quired nt frequencies other than 1 kHz, )

INDUCTANCE MEASUREMENT

INDUCTANCE
Range: 1l e ll)t]t) H, InT
A ruraey;
(170 0 DI, frow 1 bl to 100 1,
L2 I)I-'tt), Freomp b dE b 1000 11,
Reskleal inductapes < 1 pl,

QUALITY FAC l()li

st }
LOW Q) - - =Q {of series L) 0,05 tn 20,
FEIGEL € - == Q {uf parallel L) 8 to, 1000,

T Ehes,

i

Accurncy: for L, > 10011, .
L 10 ;
~ LOW Q -~ + anr teading ' 4) 5,

10 o~ it
(JQ of Reading h2) o :
HIGH Q -- + 2 J/Q ol Reading ‘h
{L greater than 100 pH and at 1 kHz; an adi-
_ tional error + ONE DIAL DIVISION &5 re-
' quired at frequencies other than 1kHyz, )

RESISTANCE MEASUREMENT

HESISTANCE
Range: 10 miliohs to Il) nwpnhms

Accuriey:
g1 o 1 Digit), from 10 aolims to 1 mogohm,’

27 ¢ 1 Digit), from 10 milliohms to 10 uhms
and 1 megohm to 10 mepahms,

Residual resistanee = 4 mblliohms,

Resistanee measorements at DC only,

!L‘ECTRONIC AUTO NULL

Ebimimetes noed Fxe DO mdjustmeents in parallel C
il series Lomensuromoents e 1 kHz,

Accurney (when D % L Q5 Tand CL measure-
ments are mivde bn 3 amd 3 fpards) equals

[normal opernthe: vondiiion £0,5%], .‘ .

in 7 r:lnp.be;. :

AUTOMATIC NULL DIRECTION INDICATOR

Direction of the CL contenl rotabion requkeed oy
thee brbde null Bs astomatically indicated by the
front panel indiealor lghts,

OSCILLATOR AND DETECTOR
INTERNAL OSCILLATOR: 1 iz 327,
rms b,
INFERNAL DC SUPPLY:
nominal AC line voltape, ‘
INTERNAL DETECTOR: Tuned amplifier ut I kHz;
functions ns a preamplifiey for measuremoents
with exterml penerator, . |
EXTERMNAL OSCILLATOR: 20 1z to 20 kHZ mens-
urements of capaeitimer, induetance, dissipation

factor and quality factor are possible with
extermel aseillator (range will b " funetion of

applivd frequency),

100 v

Loess than 4'0 volts at

i

r GENERAL | .

DC UIAS:
Voltape: Up to 6V at AUTO,
Up'to 35V at MANUAL,

Current: Up to 10 mA,
POWER SGPPLY: 115 or 230 volts ¢ 10%, 48~ 66
Hz, approx, 7 wulls,

DIMENSIONS:

li

. RETIRS y o ow . . r. T Y
| P i
[ '
! by [
v,
, * L .
Ly £ e IRt
L] |
I T-T. ! e N
{ :
. . ) 1
LA T N A R T R R R TNy | M

WEIGHT:

Net, 11 s, (5 ke,
Shippimg, 16 s, (6,8 ky),
ACCESSORY SUPPLIED: Tt}

" NEMA plug,
EQUIPMENT 'AVAILABLE; ‘
. J . . ‘
1B-pin peintod eireuit extender bard 5060-2041
15-pin printed circolt extender board 5060- 0049
DC Null Voltmeter, HP Model 413A
20 Hz to 20 kilz Oscillator, HP Model 200CD
Oscilloscope, HE Madel I-EOA ,

i

power cible with

L ML M L e s e m t hmmd g om




Mudel 42607

Sevetion I}
Paraeruphs 2-1 by 2-10

SECTION Il
INSTALLATION

2-1." INTRODUCTION.

2-2, 'This Q‘t!cliu:l of the manuil eontains informa-
tion for unpiaeking, inspection, repackaging, stopape,
and instullation of the Model 42604,

2-3. UNPACKING AND INSPECTION.

2-4, If the shipping carton is damaged, ask that the

carrier'sagent be present whenthe instroment s un-
packed, Inspect the instrument for cimape (seratehes,
dents, broken knobs, vte. ) | If the instrement bs dam-
nged or hils to meet specifications {(Performance
Check, Paragraph 5-9), notify the carrier and the
nearest Hewlett- Packird field office (see list ot back
of this manual). Retadn the shipping carton and the
padding miaterial for the earrler’s inspection,  The
ficld office will wrrange for the repadr or repliicement
of your instrument without waitimg for the elabnagainst
the carrier to he settled,

2-5. STORAGE AND SHIPMENT.

2-0, PACKAGING, 'To protect valuable electronie
equipment duting storape or shipment always use the
best packaging methods avallable,  Your iHewlett-
Packard fleld office ean povide packing waterinl such
as that used for orlginal factory piackaging, Contract
packaging companies n miny eities ean provide de-
pendable customy packaging on short notice, Here ipre
two recmmnundud||>;}ckalgi:|g methods;

n, RUBBERIZED HHAIR, Cover piinted surfiucesof
instrament with protective wreapping paper, Pack in-
strument seeurely in stropg corvrognted container (350
Ib/sq in, bursting test) with 2-ineh rubberized iy
pads placed alome-all surfices of the nstrument, In-
sert fillers betweeh pids and conlitiner to ensure i
snug [t, Mark the box " Deliente Instrament” and seal
with strong tape or metil bhands,

h. EXCELSIOR. Cover pabnted surfacesof instru-
mentwith protective weapping paper. Pack instroment
in strong corrugnted contalner (360 1h/sq in, bursting
test) with o layer of excelstor about 8 inches thick
packed firmly apadnst all surfiees of the instrament,
Mark the box "Delicate Instroment” aml seal with
strong tape or metal bands, .

2-7. ENVIRONMENT, Temperiture duripg storage
and shipment should be limited as follows:

n. Minkmam temperature -40,C (--ﬂ)"l—‘).
b, Maximum temperature »75°C {1577 F),

2-8," The Muodel 4260A is equipped with-plastie foet
and tilt stand for beneh operation as shipped from the
factory, When the instrument is to be rack mounted,
a combining ease (Padigraph 2-9) or adapter frame
{Paragraph2-10) is required, These ltems are avalil-
. :]

able  through your  Hewlett- Packaed  Safes/Servies
oftice,  These two methods for rack mounting are
outlined in the Yollowbmg paragraphs:

2=, COMDINING CASE, The combintie case (HP
1052A) =hown in Figuee 2-2 b5 0 medular unit which
aceepts sub-module upits such as the 1/2 module,
Melel 1260A,  The combining cise ean be usod as o
heneh instrument or It can be pack mounted, A rack
mounttng kit (HP No, S000-0776) b5 supplivd with, the

Slstrament, When only bali the eepse is used, o blank

fitter pitnel (HP No, 5060-0794) ks avallable to enelosse
the unused half, |

2-10, ADAPTER FRAME, The wdhipter Drame (HP
Nt BOG0-0797) in Figure 2-1 is a vack friome that
aceepts any combination of sub-module unlts; it ean
only be rack mounted,  Instoll instroments in the
uchapter [rame as follows:

i, Ploce udapter frame on edge of beaeh amd stack
sub-module units (steps [ and 2} n Devme, - Place
spacer cliamp between units (step 3,

b, Insert two end spitcer elamprs (step 4) and push
units Into frame, ' '

e, Insert screws on either side. of friame!(step §)

i tighten until units are tight in feaeme, I
g Thé complete assembly s now ready thp rack ! |
myunting, = , :‘ !
i f \ I|‘
@ Bl |\l
ADAPTER |
FHA\ME V‘ !
/__,_—-—\\‘ . !
Tt e
_-(.3 /"’H" o
> 9 " \UH MODULAR
&) ! : UNIT

O
5} -
T

®

SPACER CLAMP
RE TAINING SCREWS

3

‘Figure 2-1,. Adapter Frame

2-1




Section 1 ] ’ Model 42604

Figure 2-2 ( . ' ,

SLIDE TOP PARE N

t : : ) .
sTEP (1) . 0N - : S o o ‘

roumr ) .
' ik SIEP : '
. ; : @ i
erP @ . ‘:“ PUSH DOWM '
SLIGE BOTTOM PART - ' T RELEASE
10 Limr [ '
N 1
! .
1 . ) . N
! ' E oL ' :
1 - i o A 5TERP @ -
D FT n.y!;;‘;';-.1 : PLACE INSTRUMENT ;
B AL ' !
sTEP (3) > KR INTO CASE !
PUSH IN TO LIMIT .;I - ' !
. b
1 ' . .
' _ ster (7) !
. T R » SET RETAINER BACK o
: - P INTG PLACE .j
SIER (3) oo ‘ ;
SLIDE OVER FQ LIMIT ©- = o @ me~ — ' ;
;¥ . . ‘%< HTER !
v Y PUSH UP. TO LOCK '

l-’ig.;uirc 2-2, Combining Case
| .




Model 42604

2-1). OP‘ll\TION FROM 115 OR 230 VOLTS.

2-12, 'The Model 4260A cun be operited from either
115- or 230-volt (c 10°7) 50 to 8O Hz power lines, A
slide switch on the rear panel permits quick conver-
slon for operatin from either voltage. Insert a nar-
row blade sercwdriver in the switchslot and siide the
switch to expose 115" nurking for [16-volt operation
or''230" marking for 230-volt operation, 'The instru-
ments nre supplied with o 0, 1 ampere fuse for either
115~ or 230-volt operation,

CAUTION

Do not change the 116/230 switch setting
i . during operation,

: Seethon II
Partzeiphs 211 tn 2-14

'2-13.'3-CONDUCTOR POWER CABLE.

2-14, The Model 4260A is equipped with detachable
3-wire powertcable, Proceed s follows for instil-
lation: ;

i, Connect Hat plog {3-conductor female connector)
to AC line jack at rear of instrument,

b, Connect plug (2-blade male with round grounding
pin) to 3-wire {groundnd) power outlet, Exposed por-
tionsof instrument aregrounded throughthe round pin
on the plug for safety; when only the 2-blade outlet is
avalluble, use connector adapter (HP Stock No, 1251~
0048), then conneet short wire from side of adapter
to ground, S

2-3/2-4
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Section ITI
Paragraphs 3-1 to 3-12

- SECTION 1il
o OPERATION

-—'I INTRODUCTION.

3- 2 This ‘seetion outlines operition nf the Universal
Bridge,  An operatine procedure is piven for ecach
medseeement function.  All front and reay controls,
conpectors, apd indicators ape ln'h-!ly explained in
Figure 3-1, .

'2-3, TURN-ON PROCEDURE.

-4, Before applving powoer tn the nstrumoent, sot
controls as foflows:
\ .
Voo Set FUNCTION vonteol for type of measurement
; to e mide and RANGE switeh near pd-range,

1

wise-to roduce meter s t-uslli\'il)

¢ St CRL. control to 1030, A
d, ' cl rud VI-.HMI'.A 10 knob tull Counterclockw ise

to Cl\lo. : .‘l o

} T .
e, 8ot rear-panel 115230 volt switeh (o expose

numbers which correspond to the I voltige used,

fo Sotrear-panel OSCILLATOR switepnto INT 1 RC,
Three rear shorting straps should e in plaee (soe
Birageaph 3-42 1or -apm'i‘al mesurements ),

g I meter pointer s wot e hllm.lll}'tl'lllvll'tl
conter as follows:

(1) Turp strument off, Walt 30 seconds tor ali
capacitors to dischiepe.
. i

2

—

Remove two serews wheh hold top eonver Lo
reay papel apd slide cover towaed rear,

3

—

Lociate the black zopoadust sepvw at lopeeptey
of meter,  HRotate serew clockwise wtil moter
pobnter is tolett ol zero amd begin moving right
toward zero,

1) (.‘nntlnuv to rotite serew cloekwise; swp when
pointer ks on zere, It the pointer un-rslumtu
zcm, repeat steps (3) and (1),

]

(5) When pointer is exactly on z.vlu, rotate sepew
approxinutely 15 degrees countereloekwise,
This is enough to freethe idjustiment serew from
the meter suspension. I pointer moves during
the step, repeat steps (3 and (5),

h. Apply power to instrument by connecting ae e wer
cord und setting LINE switeh to ON, One ol the deci-
mal point Lights in the CRL counter will Light to indi-
ciate power is applied 1o the instrument,  Allow 30
seconds for the instrument to stabilize. The 42600 is
now ready to use, The following paragraphs vutline
procedures for standard R, L, amd C measvrements.

h. Sel S[ NSITIVITY control pear lu[lumnlvrvlm Kk~ |

Cposition, and the CRLE control setting,

Yo,

3-5. USE OF THE DQ VERNIER.

-6, The DQ VERNIER control provides tine eieetri-
citd adjusting during P or Q measuremonts,  The DQ
dind setting does not ehinge as the DQ VERNIER is
ehanged,  For any sctting of the DQ.VERNIER, NQ
dinl accuraey is maintained s outlined in Specifiea-
tions, The DQ vernjer is aselul for kege B or small
O measurements, - Usiy the DQ vernier tor a bridpe
null prevents false mells eaused by ek of yoesolutjon
with the DQ control, X)) VERKIER ranpes ape’

N ACAL) to 0,601 In LOW D) range
0 l(.':\lg to 0,016 {of 1/D) in HIGH D range
0 (CAL) to @, 016 in LOW Q range !
0 (CAL) tn 0,001 {of 1/Q) in HIGH Q range -

3.7. DC RESISTANCE MEASUREMENTS. ;
3-8, POWER CONSIDERATIONS, Co

1t

3-1 Power applied to the unknown resistor wibl viey
depending upmi the unknown vidue, the RANGE switeh
MuaXimum
opeyy cirenit voltige aerass the UNKNOWN terminals
is 40 Vdeo  Shoet-cirenit coreent through the  UN-

KNOWN tevminals is 25 ‘milkbinperes BEES b,
Voltige Nernss tlu-unknu\\'n rnwislm‘ it e asyred
with a high input mu:ml nee Voltmater such as the P
A10C, A12A, or J13A O’ Patiiraph 3-15). Corropt .

‘ttunm,h the inknown pesestor ean be npsisurad with

elip=on miammeter suehas the HP 42818 (seo l’-ll-l-
gEaph 3-15). ;

3-10, MEASUREMENTS,

3-11" Resistanee vialdues hetween 100 olims ol 10
kilohms can e measured guiekly with 1'7 aceuriey by
using only tront-pane) controls,  For measurements
of vitfues between HEmilHobos and 100 ohs oy e
tween I Kilohms and 10 megohms, an exteenal noll
meter such as the HEP 413A s desiralde for better
sensitivity durtng the measurements, Thesetwotypes
of meirsuremepts areontlined ses separite pracedures
in the following paragraphs,

=12, 100 OHM to 10 K OHM MEASUREMENTS,

. Portorm the turn-on procedure vutlined in Pira-
praph 3-3,

1
b, Set FUNCTION switch to It position,

Comect the resistor to be measured to the UN-
RNOWN terminals,

d. Set RANGE switchfor meter indication near cen-
ter ind increitse meteyr sensitivity by rotating SENSI-

“TIVITY control elockwise, If meter indication is right

of center, turn CRL control cew, If left, turn CRI,,
control ew, Adjust CRL contreol for meter eonter indi-
ciationwhile inereasing SENSITIVITY control to maxk-
mum sensitivity (full ew),

3-1
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Figure 3-1

Madel 4260A

1. LINE Swihteh:

3, RANGE switeh:

'R FUNCTION h\\itvh:

5. Null Meter

'FRONT PANEL

opplics ne Jine voltoge to nstroment,

2. HI~:N5['I‘;\'I'I'$’: conlrols moter sensitivity: ew for mux,

seleets musurement range,
nnfeally controls waoukvalent eireoit aml uunmllhpluy )
i winlow len\\ meter ad nlse pointer for DG dind,

solnots type ol measureinent,
Mechanienlly conbrols units vidubs disphiyed S wisdos -
below meter, Changes deciimal poinl plicemenl in nu-
merien) display,'

indieates sul) ar center seade,  For R
measnrements,  meter deffects either left or right,
For Cor L meusurements moeter aofleets vight unly
unthl pallesl,

St . |
€, UNKNOWN termipals: connect compeonent lobe meas-

ured betweenthese two binding posts. Comnectdirectly

Mech-

1.

indicates Disdipgtion Fuetor (D) or (uallty
Facter (¢). Mechanivally rotated by 1) conteol,  Dinl
seales trer LOW : 001 1o L 12 BIGH 1, 06 to 60,
LOW tx 02 tu):m: IWGH ¢ b to 1),

REAR PANEL |

AC LINE (nmmutur' volmiels Lo Htt plug un power

eabl, i ]

LINE \'ull.u,v.‘s ‘eche pulmiln upre lliun fron either
L6 Voo or 250 Ve,

DG Mie:):

LINE fuse: ah L mnpere provides overiomd protection,

OSCILEATOR INT-EXTswlteh: seleets internal osell -
ntor or external osellator npd vontrols error sigoal
amplilicy frequency response,  For INT setting, orror
signab amplifies s tned e Tk Tos EXT, amplifies
vesponse B flat between 20 Ha aml 20 k)bz,

'
: !

“ror use very short leads, bco "WARNING in p.uru;,rnph 5. Extermal Oseithor Terminalst connvet external os-
3-23d, ; . eillitor to these terminils, i
1. CRL gontrol: - audjosts brbidee balance for meter ) 6. DETECTOR Omput Terminals: error signal amplifier
durbng measurements,  Mechanieally coneeted to - outpul suppticd o external tmed nmplifier or oseillo-
o merkeal counter w _hich imlieates iR, L, or ¢ m-nfl;-mrml seope.
vitlue,  DErvetion lights st above contro! indicite ro-
tation divection for null on weter for Cp AUTO or | sl T. DO RESISTOR Cs Lp Terminalse conneet varkuble e
AUTO functions only), sistor for special low frequency 1D (Cs funetion) or ¢
b, Becimal Polnt Lights: one of three lights (selected by :1:.'212::,:1::1:31::\l:;:ll:tbll]l‘t:.:llit;l’;, 1:‘;{;‘:""'“"0““ ally von-
FURCTION i RARGE switch positions) fmlivates cor- 0 -0 0 0n0 D0 e e ! _ '
rect deckmal point,  Light on indicntes ne lne voltige 8. DG RESISTOR Cp Ls/ BIAS CAPACITOR Terminals:
is applied to the instrument, Cobneet varbible reststor for specinl low l’ruquunuy 1}
9. Numerient Countor: ‘J.I[spluys value of 1}, L, ulr C.. (Cp funulinn) 0:- ‘? (s lu;u;lf;m) nu“ mur?“wl.l.‘h X For
Mechanieally defven by CRI, control, Ramge is from L or Lameasurements withdebias, conneet ncapacitor,
0000 to 1030, . Ferminals normully connected m;.cthur with shorting
steap, C
. - ¥ noeke LY T - 3
1. :;‘i::::::ﬂ;w‘::;” I;;:l'\(f::ﬂ’.1:::.:;:::::{ ﬂif:l'[f'r" ber 8. BLAS BATTERY Terminls: conneet hattery (6 Vile
" nrax) for © or 1. measurements with Jde bias,  Termi-
Lot potate dial.  DQ seale ik ¢ mhmm‘l with vernier mls normally shorled together with shozting steap,
tall countereluockwise,
, ’ [
Figure 3-1.° Front and Rear Panel Controls, Indicators and Cunnectors Vo
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e, Ttead nieasured resistiance value on CRL counter,
(Observe decimal point location and units displuyed
in window helow meter, )
by Note

'For maximumn resolution, [inal CRL coun-
tes display should Im greater than 0100,

3-13, MILLIOH\'IS AND ME(;OHMS I\I[:ASURE.MI‘NTS
For measuretnér,shi ' "en 10 milliohms and 100 ohms
or hetween 10 Kilphins and 10 megohms, it sensitive
de null voltmeter such as the HP413A should .6used,
Referto Paragraph3-16 for voltage and current hueis-
urements for the unknown R, Connect the null volt-
meter and mike resistince measuremoents asloilows:

a, Remove:the shorting straponthe voltmeter reay
panel ground terminals to avold ground loops,

b, Perform theturn-on pmwduw outlined in Para-
L,Nph 3-3.

¢. Comnecet the voltmeter input ground or low term-
inal to the rear-panel detector pround terminal onthe
Universal Bridge, Connect UNKNOWN LOW terminal
to the other Voltmeter input terminal,

d, Set FUNCTION switch to R,

¢, Conneet the resistor to be measured to tlufe.UN-
KNOWN terminals, “

[, Sct RANGE switeh for meter indication near the
center and increase nicter sensitivity by rotating
SENSITIVITY control t,luckwibc If meter indication
is right of center, turn CRL control cew, If lelt, turp
CRL control ew, Adjust|CRL control for muter een-
ter indication while increénsing SENSITIVITY control
to maximum sensitivity (full ew),

g Read measured resistance value on CRL coun-
ter, (Ghserve decimal point location and units dis-
played in window below meter,)

CAUTION FOR LOW RESISTANCE
MEASUREMENTS

For best connection to the bridge, leads
should be Inserted into the biading posts,
“and the binding posts should be serewed
tightly to reduce contact resistance, Short
heavy leads can be vsed,  Lead resistance
should be measured with the free ends con-
nected together,  Subtract tie lead resic-
tance from the bridge reading,
) B

3-14, The fastest pruéuduru for R measurements s
as follows:

a. Set FUNCTION switch to R position.
k. Connect the resistor othe UNKNOWN terminals,
c. Turn CRL ‘control cw to 1030,

d Increase SENSITIVI’I‘Y for deflection (rl:,ht or
!eft) on the null mcter. ;

Section HI
Paragraphs 3-13 to 3-20

¢. Rotate the RANGE switch until the meter pointer
passes the null, If meter deflection is right, perform
step [ I meter defloction is left, turn RANGE switch
one step ew,  Adjust SEI\SITIVI’I‘Y control for ri;,ht
deflection, |

[. Turn CRL control ccw to abtain & nell on the
meter; set SENSITIVITY control full ew, ndjust for
the null with CRL contyol,

. Read the final resistinee on CRL counter stlong
with the units :lispl.ty

3-16, VOLTAGE AND CURRENT FOR UNKNOWN R,
When voltage and current values for the unknown sire
to he measured, a de voltmeter such ns the HI? 413A
should he used with a current meter such as the HP
4288 clip-on milliammeter,  Make voltige and cur-
rept meiasurements as follows: '

i, Make the resistance measurements s outlined
In Paragraph 3-12 or 3-13 and leave the Madel 4260A
set up for the null.

b, Remove the shorting strap on the yoltmeter rear
panel ground terminals to uvoid ground loops,

¢,  Connect the voltmeter input ground or low ter-
minal to the rear-panel detector pround terminil on
the UniversalyBridge, Connect the UNKNOWN hiph
terminal to tho other voltmeter nput terminal,

d. Read voltige nevoss the unknown IR on the volt-—
meter,

¢, For current through the unknown R, clip the
milliammeter probe to one of the unknown leads and
rend upknown currest,

3-16. CAPACITANCE MEASUREMENTS.
3-17. INTRODUCTION,

3-18. Cupacltance measurements are normilly niude
al a frequency of 1 kHz from the internal oscillator,
For C measurements at frequencies between 20 2
und 20 kHz, an external oseillator can be connected,
us outlined in Paragriph 3-42, Special Me.murumcnth.
Direction lights indieate the correet rotution diree-
tion for Cp AUTO measurements. The mensured ©
vitlue is displayed on the CRL counter with correct
decimal point location, units and equivilent clreuit
ulso displayed, Dissipation fietor (D) can be meas-
ured after the bridge is halimeed for the capelitance
measurement, The measured D value is displiyed on

_ the DQ dial, !

3-10, RESIDUAL CAPACITANCE,

3-20, The restdual capacitinee of the UNKNOWN
terminls can be measured with nothing connected to
these terminals, Its value is typieally 2 pf or less,
When small capacitance measurements are mide, this
residual capacitance should be subtracted [rom the
measured value, If external leads are used to connect
the unknown, tho residual eapacitinee measurement
should include ii:elead capacitance. Errorscaused by
rcsi'lu.ll and lec.lc.lpacit.mce arelisted inTable 3-1,

3-3



Seetion 1l
- Parageaphs 3-21 to 3-23

Table 3-1,

Madel 4260A

Caorrection Terms for Residuit]l Lead Errors
{Add to Measured Value ns Indicated)

iMmts.ired burios Resistance Series Inductance Parallel Capaceitance
Quant ity R, l.J" C o
c, No error -4 L, C} -C, {1 - DY)
: 2 2
Dof Cs ~2nf Rn Cx -4’ l‘oC:\Dx ' Dx (I Dx) CO/Cx
L PO 0! Anlf? 1 - 2 -
Cp nfR C D 42’1, C) (1 - D) c, }
3 21 3
Dof Cp -2 IRQCx (1 Dx) ~4n? l‘ochx“ ' Dx) ' [)x Co/cx
R 'Ro ‘No error No error
Ls No error -Lo -4n’!‘cn L:( (1- é},{- )
. Fo Ry | Lo 2 A
?o[ Ls YQ g - L Q, :.4,, f’cox.x(Qx ' q
Lp | - R” ! -L (1~ L antie 12
I ‘ ';;'f'(j;-“ _ 0 Q; ) -4 1C L,
| ' R, ; Ly i e 23
S - A s
Qof Lp ' 2rl L 1+ Q) T."‘(‘Qxf Q ) ’4"f9()lx()x
X x . X ;
F
! ' where [ is frequency
Cyx Is unknown c.tp.xcit'mce
Dy is unknownD ; :
Ly s unknown inductance :
Q¢ s unknown Q
w ! .+ 3-21. Cs AND Cp MEASUREMENT DIFFERENCES, f. U the right direction indicator is lit, rotate CRL

3-22, The measured valueof eapacitance dependson
! whether & seriesor parallel equivalent eireuit s used
N for the measurement.  The relafiens' ip between i

series capacitance (Cs) cireuit and n parallel capaci-

tance {Cp) circuit is as follows: Cs = {1+ D?*) Cp,
where D is the measured D value, The Jifference
between Cs und Cp is large when D is greater than
0.1but Cs is within Ve of Cp if D is 0,1 or less,

3 23, MEA.)UREMBN’I‘ PROCEDURE,

.o, Purform thc turn-on procedure outlined in Parn-
\ gmph 3-3, ¢
b. Check to insure that the 3 DQ RESISTOR and BIAS

terminil pairsonthe rear panel are shorted withtheir
respective shorting strabs,

Je, Rotate the SFN"I’I‘IVITY control full cew,
d. Set FUNCTION switch to Cp AUTO position,
: ! "WARNING «Discharge eapacitor to be tested
"o before cqnnectinb to UNKNOWN terminals.

' e, Connéct the c,xmcitor tobe messured to the UN-
1'KNOWN terminals, "WARNING"~Discharge capacitor
h,\ Le testn;! beforc cnnnbctin;, to UNKNOWN terminals,

e o A

control clockwise, I the left direction indieator s
lit, rotate CRL control counterclockwise, Rotate

. SENSITIVITY control clockwise to give near full scale
meter deflection,

18 lf the CRL control is fully ew ind the right di-
rection indicator remains lit, turn RANGE switcheew
until left direction indieator lights, 'Adjust CRL con-
trol for meter null und rotate SENSITIVITY control,
cew as null ks approached,

h. When null (bridge balance} is achieved below
0100 on the CRL indicator, sel RANGE switch to the
next position ew and rotate CRLcontrol for null indi-
cation. (This is possible for.all measarements above
100 pf, ) Capacitance is indicated on the CRI, counter,

i. To measure D for the unknown ciapacitor, set

FUNCTION switch to Cp HIGH I position,

j» Adjust DQ control for minhimum meter indieation,
(The CRL control cin be adjusted slightly for best
nutl, )

k. When a mull indication is inlpossib[e in the Cp
HIGH D position, set FUNCTION switch toCs LOW D,
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Adjust DQ control for mipkmum meter indieation. The
D of the unknown capieltor is read from the D seale
Indicated by the red pointer in the DQ window,

3-24, The fustest procedure for C measurements is
as {ollows:

i, Set FUNCTION swite)s to Cp AUTO position,
1), Comnect eapacitor to unknown terminals,
le "Turn the CRRL vontrol ew to 1030,

‘ : 1 ! : .

d, Hotate RANGE switch until o erossover poipt of
the indientor ughts is obtiained. (Left indieator Hehts
instead of vight one and viee versia, ) If you eannot
obtiln it erousover, see step e note, :

e, I left indicator Lights, ndjust SENSITIVITY con-
trol for n right deflection of the null meter pointer,
I the right Indicator Hights, tarn RANGE switeh one
step cew and adjust SENSITIVITY control for n right
deflection of the null meter pointer,  Note:  §f the
right indicator stays lit regardless of the RANGE
switel position, the unknown value of the eapeitor
must be beyond the highest range of the bhridge( >
1000 1), i the left indicator stays it repardless of
il RANGE switeh position, the upknown vilue of the
capacitor must be Lelow 1000 pF,

. |

f. Rotate the CRIL control cew untll o erossover of
the indicator lghts is obtiined,

£, Set SENSITIVITY full ew and adsust for nollwith
CRL control, ) :

h. Read flnal eapacitor valtie on the CRL counter
and units display,

3-25. VOLTAGE ACROSS UNKNQWN C,

3-26, When voltuge across the unknown C is to be
meisured, o vicuwm tube voltmeter such as an HP
400D, 400H, or 400L shoukd he used, The procedure
is us follows: \

' t
it Make the eapiueitance measuremoent as outlined

in Paragraph 3-23, and leave the instrument set up at
null,

b, Isolate the Voltmeter from power line ground by
using a two-prong power cord adapter and leaving the
acapter pigtdl el disconnected from ground,

¢, Connect the Voltmeter input ground terminl to
the -IZGDA rear el detector ground termin,

d. Connect the other voltmeter input terminal tothe
4260A UNKNOWN termimil (hot the LOW terminal).
Read the voltage teross the unknown C onthe vultn'wtor.‘

3-27, INFLUENCE OF D IN Cp AUTO
MEASUREMENT,
3-28,. The accuritey that is specified for Cp AUTO

measurement §s obtiined when D is less thanl, When
D is greater than 1, accuracy of Cp AUTO measure-

Section 111
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ment s reduced due to the reactanes of the variable
resistanee efreuit of the AUTO null,  Typleal datn is
shown in Flgure 3-2,
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Figure 3-2,  Capacitanee il hduetaaen
: Errors in AUTO vs D& Q

3-29. INDUCTANCE MEASUREMENTS,
3-30,  INTRODUCTION, Lo

3-31.  Induetanee measurements ape nulfnmlly e
at frequeney of LkHz fromthe interpal nseillor, For
L measurements at frequencies botween 20 Hz amd 20
kHz, an external oselllutor can be eopnected, as out-
Hned In Parvagreaph 3-42, Speeial Measurements,  Di-
rection lights indieate the corpecl rotation direction
for Ls AUTO measurements, The measured L value

: Is displayed on the CRL counter with correct degimil

point loeation, units, and eqnivident eirenit slso dis-
played.  Quality Eactor (Q) can e meassred after the
bridge is badimeed for the inductanee measurement,
The measured Q vidue is displayed on the DQ dinl,

§-32, RESIDUAL INDUCTANCE,

3-33. Resbdual induetinee of the UNKNOWN terminals
can he measured with heavy short wire connected to
these terminals,  Its value §s typieally Lpdt or less,
When small inductance measurements are made, this
residual fidduetinee shonld be sulbteacted from the
meisured vitbue, extermt leads are used to connect

“the unknown, the residuitl inductimee meisurement

RERE N

should inelude the lead inductunee, Errdes eaused by
residual and lead inductunces are listed in Table 3-1,

Ls AND Lp MEASUREMENT DIFFERENCES.

3-35. The measured value of inductance depends on
whether @ series or parallel equivitient eirewit is vsed
for the measurement.  The relationship between a
serles induetance (Ls) eireuitand aparallel induetance
(Lp} cireudt is ns follows:

3-5
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i

. bs = Lp,

—
1+1
Q‘l
where @ is the measured Q value,
tween ‘Ls und Lp is large when @ is smuller than 10,
but Ls'is within 1 of Lp Il Q s 10 or greater,

3-36, . MEASUREMENT PROCEDURE,

&, Perform theturn-on procedure outlined in Para~
graph 3-3,

“b. Cheer to insure that the 3 DQ RESISTOR und
‘BIAS terminu! pirs on the rear panel are shorted with
their respective shorting straps,

e, Rotnté the SENSITIVITY control full ccw.

d, Sct FUNCTION switch to Ls AUTO [)dﬁitiuﬂ.

¢, Connect the inductor to he mensured to the UN- -

KNOWN terminals,

f. I the right direction Indicntor is lit, rotate CRL
control clockwise. If the left direction indieator is
lit, rotale CRL control counterclockwise,
SENSITIVITY control clockwise to give neur full scale
meter deflection,

g. If the CRL control is fully ew and the right di-
rection indicator rewmains Lit, turn RANGE switeh cw
until left direction indicator light.s, Adjust CRL con-
trol for meter null and rotote SENSITIVITY control
cw s null is nppro.lchud

h, When null (hrid[.,u h.tlancu) is achieved below
0100 on the CRL counter, sct RANGE switch to next
position cew and rotate CRL control for null indica-
tion, (This is possible for all measurcements nbove
100 p B,) Inductance value ks indicuted on thu CRL
counter,

i, To measure Q for the unknown inductor, seot the
FUNCTION switch to Ls LOW Q position.

. Adjust DQ control for minimum meter indica-
tion. (The CRL control can be ndjusted slightly for
best mall,)

]

k. When o mull indication is bmpossible in the Ls
LOW Q position, set FUNCTION switch to Lp HIGH Q,
Adjust DQ control for minimum meter indicotion,
The Q of the unknown indicator is read from the Q
scale indicated by the red pointer in the DQ window,

3-37. The fastest procedure for L measurements is
as follows:

a, Sct FUNCTION switch to Ls AUTO position, ‘

b, Connect inductor to upknown terminals,

c. Turn CRL control cw to 1030,

d. Rotate RANGE switch until & crossover point of
the indicator lights is obtained, (Left indicator lights

instead of ryght one and vice versa.) If you c.mnot
ohtain a erossover, see step e note,

3-6

The difference he- '

Rotate

Model 4260A

e, If the lelt indicator lights, ndjust SENSITIVITY
control for right deflertion of the null meter pointer,
If the right indicator lights, turn RANGE switch one
step ew nnd udjust SENSITIVITY control fur right de-
flection of the null jueter pointer, Note: if the right
indicator stays lit regurdless of the RANGE position,
the unknown value of the inductor must be beyond the
lighest range of the bridge (> 1000 H), I the left in-
dicator stays it regardless of the RANGE position,
the unknown value of the inductor must be below 1000
mierchenries,

[, Rotate CRL control cow until a crossover of the
indicator lights ts obtained,

. Set SENSITIVITY full ew and itdjust for null with
the CRL control, | -

h, Read final inductor value onthe CRL cuuntcf and
units display,

3-38, VOLTAGE ACROSS UNKNOWN L,

3-39, When voltage ncross the unknown L Is to be
measurcd, i vacuum tube voltmeter such as an HP
400D, 400H, or 400L should he used along with a
eapacitive voltage divider (HP 11041A). The proce-
dure is as follows: :

a, Make the inductance mensurement ns outlined
in Paragraph 3-36, and Leiave the instroment set up nt
null, .

b, Isolute the Voltmeter from power line ground by
using n two-prong power copd ndapter ind leaving the
adapter pigtail lead disconpected from ground,

c. Connect the Voltmeter divider ground lead tothe
4260A rear panel detector pround terminal,

d. Connect the Voltmeter divider probe to the UN-
KNOWN terminal (not the LOW termimil), Roead he
voltiuge across the unknown L on the Volbmeler,

3-40, INFLUENCE OF Q IN Ls AUTO
MEASUREMENT,

3-41, 'The nccuracy specified for Ls AUTO mensure-~
ment is obtnined when Q is more than 1, When Q s
smaller thin 1, aecuriney of the Ls AUTO mensure-
ment is reduced due to the reactance of the variable
resistance circuit of the AUTO NULL, Typicial dati
is shown in Figure 3-2,

3-42, SPECIAL MEASUREMENTS,
3-42. 20 Hz TO 20 kHz MEASUREMENTS,

3-44. Since the4260A Internaloscillator [requency is

fixed ot 1 kHz, an external geperator must be con-
nected for measurements at frequencies between 20
Hz and 20 kHz, Fer such measuorements, an audio
oscillator with 600 ohms output impedance (Hp 2084,

204B, or 200CD) and a voltmeter (HP 4308 or 400E,
ADORL,) are recommended,

3-45, If the presenceof 2 non-linear unknown ciuses
appreciable distortfon in the 4260A detector, the best
null indieation may not give the correct vidue for the

B e |
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met sured unknown. Alsc, if clectromagneticor static
induction from the aciline or other source affects the
unknown, & satisluctory null indicationwill he difffcult,
In these cises, a tuned null detector or selective nmp-
litier with B0 dB gain nnd input impedance above 10K
ohms Is recommended,’ ;

Nate
The electronic autonull efreuit and direction

indicator lights do not operate for measure~
ments with an external oseillator,

'3-46, OPERATION WITH EXTERNAL GENERATOR,
~ CAUTION :

}
DO NOT APPLY MORE THAN 2 VOL'TS RMS
AT THE EXT, OSCILLATOR TERMINALS,

3-47, For impedance measurements at frequencies
other than 1 kHz (between 20 Hz and 20 kHz), con-
nect the external oseillator and associated equipment
as shown in Figure 3-3 und proceed,

2, Check to insure that the [Q RESISTOR Cs Lp
and Cp Ls terminals and BIAS terminals onthe thstru-
ment rear panel are shorted by thefr shorting steaps,

1 . .

b, Set extermal oscillator output voltage to mini-
mum and connect to EXT., OSCILLATOR terminals
{sce Figura 3-3),

c. For the most nceorate and sensitive measure-~
ments, a tuned nell detector such as the HIP 302A is
recommended, However, un oscilloscope with 100

mizrovolt/em such as the HP 1B0C with 1806A/1821A -

plug-in can be uged. ;"Connect the 4260A UNKNOWN
LOW terminal to thenull detector high Enput terminal,
Connect the detector low or ground terminal to the
4260A rear-panel detector ground terminal,

[

Scetion 1M
Paragraphs 3-46 to 347

Note

Bridge null ean be obtained using o tuned
null detector with less than 80 dB3 gain con-
nected to the DETECTOR terminals, (The
DETECTOR terminals are connceted to the
output of the internal pre-amplifier,) For
most necurite and sensitive meiasurements,
the method shown in Figupre3-dis
recommended,

d. Set the 4260A INT-EXT OSCILLATOR switch to
EXT. s

e, Set the FUNCTION switeh o Cs LOW Dor Cp
BIGH D for eapieitance mensurements, or to Ls LOW
Q or Lp HIGH Q for inductnncq measurements,

. Connect the unknowncomponent tothe UNENOWN
terminals, -

. Adjust the SENSITIVITY control for penr full
s¢ile deflection and set RANGE switeh [or minkmum
on meter, :

h, Ardjust CRLand DQ controlsfor minimum moeter
indieation, SENSITIVITY control cin he adjusted ew
ws bridge balance is approached,

L Read eapacitanee or inductanee of the wnknown
on the CRL ccunter, Correct decimal point, units,
und equiviilent cireuit nre nlso displayed, The D or Q
of the unknown is computed s ollows:

i :
For LOW D (D of series C): 1+ -:-%)- where By s
. : n

the D yalue at applied frequency [ kHz), Dy, Is the D

. readivg on the D seale,

For HIGH D (D) of parallel ©)s Dy = Dy ( 121,

HP200CD our

HP4260A

REAR PANEL

EXT 0sC |I'.="

N

N HP3024A

OSCILLATOR
L
o ———
HP4260A & & & @ !
FRONT PANEL ’. e LOW
$ig e

[ ~

it
# 00 NOT GRdQND CABINET

TUNED KULL
ODETECTOR

Figure 3-3, Qperation with External Generator
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AR TS ST v . l -

For LOW Q (Qof series L): Q- Ql‘ 1 kliz
where Qp is the Q value at applied fregqueney £ (kH2)
and Qp is the Q reading oh the Q sealoe,

1 kH2

For HIGH Q (Q of pavallel [.):' Q= Qp - =T

1

INFLUENCE OF RESIDUAL AND LEAD
INMPEDANCES, .

J-48,

B-49,
from residual bridee impedianees and Tead bopediinees
become sippilfeant,  Table 3-1 lists the eorpeection
terms tor these errors,

|

3-60, D AND Q MEASUREMENTS,
J-01. GENERAL,  Measwretd D or Q vilues apre §

functionaf the Froguepey applivd during measurement,
Figure 3~ ostrates the possible values of D or Q
for minkpum error At various teegueneles,  Door G
vitlues which Tl i the sveclyp area of Figure 3-4
cun be measurml with the FURCTION switeh set for
ny I ox Q measurement oxeept AUTO,  However,
helow 650 Hz there is 0 groupol 1) or ¢ wrlues (shidml
area of Fipope S} which ean e puoasu rml by rdibing
an external DO pesistor,  This DQ resiStor addition
is outhined i the following psieazraph,

EXTENDING THE 1) AND Q RANGES. A ex-

3-52/

terpal resistoradded at the instrpment rear-panel DQ

RESISTOR terminals will extend the [y and Q ringes,
To wynkd vreeor, Cp HIGH D Ls LOW @ should ot
he extended el b valoe of 0, 1 at the $regueney of
meisueement, The DQ pesistor should e ichdod as

AL Trequencies above | kHa, ereeors reseiting

or LOW D (Dl Cs), by

fullows: |
N 00
00 onl
J00 80
=TS P
1O 1.0
1 1
wo  onl-
Wy ool
oo ool
QD
: 70 B 200 BOO ) L)
10+ 100H; Wz IQhHE IGONHZ
FREQUENCY ~» 1
 *EXTERNAL Do RESISTOR REQUIRED !
b . ' P

Figure 3-4, DQ Range vs Fregueney
3-8

Midel 4260A

i, For Cs LOW D or Lp HIGH Q measurements,
remove the shorting steap from the rear-panel NDQ
RESISTOR Cs Lp terminls,

b, The esternal pesistor should he sclected as
fullnws. ‘

) :n.mlnmm current: B mlllinnpurns,mhialsmcv

rnge: 4 to JUOK obms, .

i

) s mutnl fm or earbon (hn resistor,’
Npte

cThe pesistanes of the oxtermil resistor used
el be messueed with the 42600 after the [)
or Q measurement ks completed,

¢, Connect the exterml resistor tiothe DO pesistor
toriniiils trom which the- slunlim. strap was rranoved
in stepa, .

d, With the external DQ resistor andnseillitor eon-

nected, babiapee the bridpe with the RANGE switeh, |

CitL, and DQ eonteols,  RReswd the vitkne of the
unkhown from the CRL eounter and decimal point,
units, and vaguivident cireuit us disphiyed,
363, The I orQ or the unknown is piven us finllows;

AL256R Y D) | where g b5
the D) vidue ot applied lru'quvnry f lk{f) Py is the D
lmltiin:.. on the D seale; ond B s the esteranl resistor
value in K ohms,  For HIGH D (D ol.Cp),
] .

R
{1,208 0t L
v

For LOW Q (Q of Ls), (3.2 R+ Q ) £, whore

p is the Q vadue at upphml fronuency £ (kllz), Op s
the Q reading on the Q seale; and R s the ostern: II
resistor yalue in K ohms. For HIGH Q {Q of Lp),

o U S

R

(Lo s
co o TE s g

3-34, € MEASUREMENTS WITH DC BIAS,

$-A6, GERNERAL, A debias voltage (6 vde paximam)
¢ he applied to capacitors such aselectrolytic types
duriig the C measurement, Figure3-5 schematically
Hlustrates the de bias application,  Operating prove-
dure for de=hiased mensurements §s deseribed below
and pietorbally shown in Figuree 3-8,  Theifollow ing
equipment will be required: P

—

. 6 Vde battery or dry cell, |
2, cleetr olytic exprteitor luminum o antalum) des-
fgnated Cy) 6 Vdew, more tiun 100 ;¢ F ut 1 kHz
or more than (100 kHz/1) uF,

3. de voltmeter, VTVM not reguired,

b

4, electrolytic capucitor (.lluminum or t.ml.llum) des-

ipmated (Cp) 6 Vdew,
less thun 1'% error measuréments,
value of the unknown,

F

more thany (20[).‘ ) #E for
Dy l-, tlue D
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With the FUNCTION switeh set to Cp HIGH D, the ea-
piacitance of Cy, required depends Lpon the unknown )

anddesiredneeuracy, The error intraduced hy Cy, is:

N R
et
—()—

C o
\ ] l 2 !
measured C - C (1 - Ci- I)x) m}ui \
‘ Ct 1
measured D - D_x( 1 (’T Dx) ,

where Cp = 0.2 4F and C or'Dyds the eorrect Cor D
vitlue of the unknown. :

3-66, PROCEDURE,

i, Conneet the measurement setap as shown b Fig-
ure 3-5,
be Bsolatea fTrom power lime wromd,

b, Conneet the unkbown (.' bt the UNKNOWN termi-
nas. /

CAl FION

The LOW UNKNOWN terminal is at de peasi-
tive potenthil, DO BOT APPLY A DC BIAS
VOLTAGE GREATER THAN 6 VDC ORR A
DEOBIAS CURRENT l;llh\'l’l it 'THAN 10
MILLIAMPERES, |

5ot FURCTION switeh to Cp AUTO posithon top
nustsurements withthe inteenal 1 kHZ penerator, -
Just RANGE switeh and CRL vontpol tor breadee bal-
anee (rmeter publ), Read the peiasueed € vilae on the
CRL counter, ' :

o ’
3-67. L i\li—!:\.‘iUK{ii\lIiN'I‘S WITH DC BIAN,

J-hH, liI'INl-Zlh/l.. A debing voltage (6 Ve masbmum)
cun be npphvz Lo tknown duetor durig the |

Al instrament eablnets exeept 42607 mast’

Section I
Paragraphs 3-56 to 3-59
meitsurement,  Fipure 3-6 schematically itlus-:lrnh:s
the de bins application,  Operating procedure for de-
binsed measurements is deseribed helow and pie-
torlally shown in Fhgaee 3-8, The mllnwm;‘ euipment
will be pequired: ‘

1 6 Vde hattery or'dry eell,

2, electenlytie eapacitor dosignated Cy), aluminum
or ttalum, 6 Vdew, mope than “]8, nFat 1 kHy
or mure tan {100 kHz/1) «F.

3, de milllunhnuhw, VIVM ot recommended, or
elip-on milliumnwlﬂr HI 4281,

o oeleeteolybie capacitor (designabsd €p), .|Imn|mnn
opF tutaluny, B vdew, moes thin {20/ Q: Vi F 19 ,
Ioss than 1) vreor nesesurenis; ()\ Is the 0
ol the unknm\n b A

A
With the FUNCTION switeh set to Lp BIGH O, the va-
pacitanes ot Cy depends wpon the unknown Q il 1o~
-.hml aveupiiey, The veear atroduesd by € , b5

: ¢y
measured b Lot - o)
' : ¥ Lty
o C[
measuped Q- Q0L - _LTETJ*E), whoeps Lor Q1

the eoreeet Looe € value oF the anknown,

-6, PROCEDURE,

S Colneet the measupeement Setap as shown i Fig -
ure 3-8, Growmd only the 42604 cabinet by powep
Line ppound,

b
1 ' L
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1 operation s donn ko thbt the brides

N er'tion nr

Parngmphs 8-60 10 3-61

I b, Connect the unknown: [. to thu LiN KNOWN

terminnlb.
!

CA U’rl(,)\l

DO NOT APPLY A DC BIAS VOLTAGE
GREATER THAN 6 VIC Ol A DC BIAS
CURRENT GREATER THAN 10 M,

c. Set, FUNCTION switeh to Ly AUTO, p()biliml or

: mensuremenlb with the intermal VkHz generator,  Ad.

just' RANGE swilch and CRL crmtrnl for bridge Ixal -
ance (meter null), Read the measured L'value on Yhe
CRL cudnter, v Ty

3-60, RESISTANC! M!ASUREM!NT AT 1 kHZ. :
3-9%1, 'I‘n mnku AC resistinee rnm:mrument m 1 kH2

refer to Figure 3-1, and perform the inllowing' stepsy

Whoen mmmurnmnm ul n high' Iuss vapaeitor or
high - lass ipductor {which has n dissipation factor
L ogreater than 5) bs made, St s lifficull to bring
the bridee divactly into bolones Iy the manual
© o functivn’ mode of operatton,  This s Bechuse
the CRL dia® jond DO dial operntions ¢ inlluenee
Coach other,
X} dial npmalhm mikes it iy :limcult i
adhyst for an'
higher Toss factor mnnm‘rnnmnth,

L

.‘- !

n nhminiltg H] i)rhk,n null balanen,
-apprie e
the badunee by nllhrnnh-ly operating the control
dinls soyerdl times,  Condequently,  the balanee
puint con nnt be found khen the alieling oper -
mtnn in hr-i..uu frdm gebiteary eontvol dial M‘llill;.,b.

. AR npot.ui:u, procedure which facthtates  sych
“bhalancing opepation o high dissipation r‘ulm
c'lp'wiui'xm mensurenionls 15 outlined Betow:

in Snt FUN(’T!O!\'M\"!{'II!H Cp AUTO pnsllicm
G ‘nnnu sample th vt\h.\u\\'r\ lvrmh;rl». ;
)
+ Porform balaneing upnx‘nliun ln i L-nnl with

) y thesehpacitanes mensurement '
b!f‘[)‘y ¢ t!lrnu;.h K Apprmgeaph 3- j!I).

The fnteraction of lhe CRL anth "

optimum bridge h.ll.mc in .

the baloneinge

I)rl)&'f‘lhll‘f‘h o

MOTE

Maodel 4260A
b ] !

a, Remave shortin steap’ acro:,p DQ RESISTOR

{CsLp) terminls on rear panel, '
| ‘

b, Conneet accurate 500 ohm metal tilm resistor
(£1'% or less) between right CsLp terminal apd CpLs
erminal immedtately below,” DO NOT llLMOVE'
STRAP ON CpLs ’I'['.R\I[NAL

| e, bet DQ knobs [ull countey clm.kwiau

~d, Set FUNC I‘ION switch m Lp [llG!lcQ,

t

)
-, Make measerenient ubing RANGE lelCll .lpd
CRL dial, B LTty :

1, Multtplvmductnncc rc.ulmL, rin thrivs hy 10, 000

o eonvert to ohms,  For, exunple, I millilwnr}r is

10 ohms, :

' : 1. i.__l . i|'}

; . Chunpe FUNC'I‘IO!\ hWill!h .-mtlim,' £ty Cp HIGH
n pnsitinu.
ot i L -
Cj. Rotaté DO dinl conteol unthl nudl meter
pointer, shows' minimum  deflection from its
; ventor {null) point, :

! ! ]
[, Chrefully eotote CRL dind eontrol so that pull
meter phinlnr slauws losker tionm'lilm.
i
. !tnpmn hh‘[lh eoand unlll miuimum lm-h'r

pointer clvllm-liun i obtoined,

h, Rewd cnpmilugwn vidue o CRRLEI 'alispl'.il‘}:
sl |li~i5‘ip:uinn mulnr vuluo o 1 dial,

HThe nhoye pugrmluro nlhse Jppllr-:- tolowQ Induct !
ance mansursments,  First measirce the  sample
in Ls AUTO mmde to roughly beimrihe bridee into
balkaner with pespoct to the tndudtance, ol then
changs functiog to Ls LOW Q position 1o nisasyre
its Q value,

: sty st : T
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Section IV
Purapgeaphs 4-1 to 4-16

SECTION IV - } _
| ., THEORY OF OPERATION P

4.1, IINTRODUCTION. b

4-2, This section includes citdnit operation detpi.

for the Universal Bridge., A general deseription of
operantion Is glven [irst, with details of the various
circuits following, Each iissembly in the Instrument

- is discussed in the order of its nssembly desigmtion

(A100, A200, ‘ete,) as listed in Table 4-1,

Table 4-1,  Assembly Designations

A100 Rapge md Function Switeh

A200 Power Supply and 1 kHz
Oseillator '

A300 Reference Voltape

A400 Detector

AG00 Decimal Point and Direction
Indicator

04260-17055
04260-7022
04260-7023
04260-7724

04260-7026

4-3. DESCRIPTION,
4-4, GENERAL.

4=, For capacitince and fnductiinee measarements
with the FUNCTION switch set o Cp AUTO or Ls
AUTO, a1 kHz siginl dreives the bridge and litlapee
is achioved by seleethy the proper range and wdjust-
ing only the CRL control, This is possible hecause
- voltipe-controlled resistor is substituted for one
resistor in the bridge eirenit.  Thus, simaltaneons
adjustment of more than one control is ebiminated,

i

4-6, BLOCK DIAGIRAM,

4=7, Flgure 8-2 Hlustrates the bridge aml auto nall
circuits,  The auto null eirenits are used when the
FUNCTION switch is set to Cp AUTO or Ls AUTO
position,  As seen in Figure B-2, the phase detector
recejves two signals: 1) an error voltage from the
detector wmplifier which s proportional to bhridge
unbalanee, and 2) a reference voltuge derived from
the 1 kHz sigmd source. The phase detector output
voltage is theyelore proportiontl tobeidge unbakimee,
This proportional voltage is applicd through o de am-
plifier tothe voltage-controlled resistor ehrenit, This
contrelled value bs e resistance of the one arm of
the bridge, As the CRL control bs rotuted to achiceve
bridge balance, the veltage-controlled resistor vitlee
cleetronienlly follows the CRL control, Thus, when
bridge balanee §s achieved, no error voltage is pres-
ent and the null meiwer indicates zero,

4-8, In penerating the reference signal input to the
phase detector, two voltapes are upplied to the ref-

erepnce phise comparator.  The comparator yollige
output has a phase velationship, 8, with respect to
the driving signal, The phase multiplier transhates
this relationship fo 28, since 20 §s the most effec-

tive anple for maximum sensitivity in the eireuit,
This 26 information is applied to the reference volt-
age generator and & 1 kiz squitre wave resulls which
'ts displaced in phase by 20 from the dreiving voltage,
The penerated 20 reference signal is then npplied to
the phase detector for comparison with the bridge’
error voltape, |

4-9, BASIC BRIDGE FOR RESISTANCE
MEASUREMENTS,

4~10, Figure 4-1A shows the basie bridge cireult
wsed to measure resistanee, A Tour-nrm bridge che-
cuit is formed by reststors Ba, Rx, s, and 1D, Hx
is the fixed unkpown It Lo be measured; i is deter-
mined by the value of Rx; Rs s n fixed value; and Rb
is virlable to sdjust for beidge balance, In netuil wse,
the Model 4260A breidge cireult bs wdiustod tor nonull
indication on the meter with the CRL contrel and the
unknown reskstanee is read direetly from the display
with correct units and deeimal point placemoent,

4-11, BASIC CIRCUITS FORR CAPACITANCE
MEASUREMENTS, :

4=-12, Flpure 4-18 illustrates the biasle bridge eir-
cuit for parallel eapacitance (Cp HIGH D) measore -
mentsat 1hHz, Fipure 4 -1C llusteates o baste bridpe
clrealt Tor series ciunieitmee {Cs LOW D) mensure-
ments,  Fop pardtlel ecapaettanee mensurements with
the FUNCTION control set to Cp AUTO, Lhe basie
bridpe eireult is shown in Figure -1,

4=13, BASIC CIRCUITS FOR INDUCTANCE
MEASUREMENTS,

4-14. Figure 4-1E Hlustrates the basie bridge cipeult
for series inductanee {LOW Q) measuremoents at 1kilz,
Figure 5-1F illustrates the basic bhridge eipeuit for
paradlel inductanee (HIGH Q) measurements at 1 kHz,
For series inductinee measurements with the FUNC-
TION switeh set to Ls AUTO, the basie bridpe eleeuit
is shown in Fipure 421G,

4-15. RANGE AND FUNCTION SWITCH A100.
{Schematic Diagriun, Fipare 8-3 )

4-16, Assembly AL00 consists of RANGE switeh 5101,
FURCTION switeh 5102, and a printed eirenit board
for lead and component conpections, The RANGE and
FUNCTION switches route signals in the fnstrament
for proper operition, RANGE switeh 8101 selects the
resistor which forms one arm of the bridge civenit
for balaneing during o measurement, The selected
resistor. corvectly attenuates the applied signal., Ca-
pacitors C101 through C105 provide frequency comp-
ensition for certiin ranges when ae voltapes are
applied during L or C measurements,

4-1
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Figure 4-1

Mode) 4260A

A A de voltage from battery BTH s applied between
hridee potnts O and P, Varible resistors Raoul Rb
ire adjusted for o zero or pull roiding on the indica-

e Resistanee tor. With a null eondition, voltiage drops eross ridge
, k . arms XPoapd YP apre oquitd and the bridpe is said to
B Ralth, Ry be balapeed.  Thuas, the vadue of unknown Rx con he
L3
' dotermined from the basie relationship: kx  Rb, or
) Ity Ialth - Rs. Ra Rs ¢
i3 ' . Parallel Capacitanee Cp This eircult i= similar to the basie R eirenit, but pote
" P4 (HIGH 1 0,06 to 50 at LkHZ)| that ecapaceitor Ct bs inserted in parallel with Ite (1
Va 2 Cxo CLRD I control), Ry, I parallel with anknown capacitor Cx,
o Yoy ) ' represents the ipheprent pesistines o any capaeitop,
'\;' ' S ™ 1 o A LkHz slppal roplices thede voltiage used iR meas-
N Y/’/ " T2 ON N - 2t CHRe urements, The pelatiopships for this vquivalent bridge
Y ' it e iV
N o frequeney cirenit .px given in B3,
C , X ’ ;
/.r‘»,-. Series Capacibines €5
Come T LOW D 00010 12at 1 k)
A ’ Cx LIy R I this mode, Ctois in series with Re (0Q eontrol) and
'\\" T '!/ o : J oss resistiapes X §s i serbes with unkpown eapavi-
iy, A Dx 200N Rx 2eBCtHe Loy C, ‘
N _
;/ Lo reguency /
b A This eivemit is sikar to the eheewy ot 1B exeept that
...l/_" ,.,_"v} : e s roplaved by I, B voprosents a voltige-idjest -
C i p Parvallel Capaeitimes able resistor whieh electeonieally Sdpusts this bridge
A / Cp AUTO arm resistinee andelhntotes the need bor shoeltan-
N s Oy It‘l Hb Ra enus bridee snhustient with ewive than oae content,
Th -3 LRI This, with the Model 2GRN, Hhe eipacitines pinisure-
N ment e beomade quiekly wit) only the CRL contrnl,
L A Seves Inductanes L '
T, CROW U 02t 200t LRHA
W o - . Unknowt induetanee LX has series resislor 1ty which
.//.., . _“_? Ly CLRaRb Foppesents the pesestapee ob the eoblw bkdinges il loss
2 / Ux o 2elhy By 221 C1LNRe W nductor
N J :
»_'\'/_(/‘ : L regueny
Ny -}% Parallel hduetanes Ly !
‘ e M M - H : e . N .
L ey a:‘»::t., (HIGH ;8 -~ thooat 1kH2) Phis cireult is similne tothe series inductanes vguiy -
4 » bx CLIM It lont eivendt,  exeept that loss resistanee Ry s in
v e i : prradlel with Lx and Ctis in series with Re (DQ
b N RN , control),
" "‘hr a et Ly 2l Ct Re
' {/ t bregueney
1
G Ao f This eirenit is similr o E oxeept that Re s replaced
J g ’\,».. ; by R, Rd represents o voltage-idjustable re istor
L '? Sepivs Indictines Ls AUTO whicheleetronicilly '.uuuslslhis_-;In'hign.-;n'm ru.-._s'i.-.mnm-
u g ) ' and elimbnites the pecd tor simultioweous bridee ad-
IN o },/ Iy CtRaRb pstments with more than one conteol, Thus, with the
..?"x‘,; i Madel 42608, the inductance mcasurement can be
\ nuwcke quickly with only the CRRL control,

Figure 4-1,  Basic Bridpge Cireuits

I
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4-17. FURNCTION switch ;'102 routes slpmtls to and
from: yarjous tunetiord-cirenits n the instrnent,
When set 1o it pus‘ilt‘nn, M Vde Is routed tirouph 5102
and RANGE switeh $104 to the wnkaown It For L
meitsurements, the bridee arm comiections to the DQ
und CRL controls are reversed Prom that Tor C meis-
urements,  This teehnigue nutiptiins the sime plase
relationship for tin bridge eevor signal and the rof-
erenee voltapoe fup the AUTO pull eireuit, The CRL
divectiny indietor Hebts are also opergized tor Cp
AUTO or Ls AUTO position of the FUNCTION switeh.
RLII0 und RYTL ave fixed beidee resistors selected by
FURCTION switch 5102, '
4-18. POWER SUPPLY AND 1 kHx
OSCILLATOR A200, .

{Schoematie Diagram, Figure B-4 )
A= 1 Assembly A200 ncludes four powep supply soe-

“thons which penorite operating de vnll'np,us il also i

1 kHz oseilltor cirenit,  The + 13 Vde and <12 Ve
outpults e repubatod md the 30 Vde and + 110 Vide
outpuls are pot,  The oseillator eirenit generittos the

1 kHz shgnal tordrebving the instruoment bridge eivealt

during Loor C measurements.,

POWELR SUPPLY, '

421 PRIMARY POWEIRL, As shown in the scheniitic
of Figure B4, vither 116 Vae or 280 Vae is applicd
through fuse F1 oand BLINE switeh 81 o 'L prinmey.
Riar-pancl 115230 switeh 52 connects 'TL prhmaries
in parallel for 115 Vae operation or in series Tor 230
Vae operiation,

b

=22, B3 VDC SUPPLY, The regalated 13 Vde soap-/
ply consists of fall-wive roetifjer CR201, CRZ02 whose
output is smwothed by C203, repulated by Q201, Q202,
(203, sl further Glterod by C208, Braukdown dinde
CR20% provides a L2 Tvolt retorence ;10 Q203 omitter,
Qutput voltipge viekilons are sensed at Q203 Anso,
simpbited, and supplicd to delver Q202 hase,/ Q202
thencontrols repulitor Q201 to opposc lln'mll;s’ul volt-
mee chamee, Rosistor R204 aervoss Q201 collectyy-
emitter provides protection for Q201 whep bhe « 13 Ve
output is overhsdled, ' //

A= 12 VDC STPPLY.  The repuluted -12 Vde
supply consists of hall-wave rectifier’ CR20E whose
output is smoothed by C204, regolatgid by Q2004 and
further Gltered by C205, Breakdown dbode CR205 pro-
vides o 12,7 volt peference at Q204 se,  When the
ootput voltape starts to eliogge, this chanpe is sensed

Chy regulator Q204 which clanges ks dynnie resis-

tance to oppose the voltage changg,

/o
=20 0 VIDC SUPPLY,  The’ unrepulited <30 Vde

supply conststs of hali-wave poetifior CR206 whose
output is filtered by the RC combination of R207 and
C206, Series resistor R207 thinits the output voltape
to the UNKRNOWN terminals during R mvasurements,

4«25, 4110 VDC SUPPLY, The unregulated + 110 Ve

- supply consists of hali-wive reetifior CR207 whose

vutput is Filtered by C207, This + 110 Vde 15 supplied
viit pin P, FUNCTION switch S102, and RARGE switch
S101 tothe deeimal point and divection indicator neons,

A
B

sphase deteetor,
Ceontrolled pesistor automatically for bridge iloce,

Section IV
Parapgeaphs 4-17 to 4.33

4-26, 1 kllz OSCILLATOR,

4=-27,  Transistors Q205, Q206, und assockited compo-
nents form o 1 kHz oscillidor ehreuit,  Emitter fol-
lower Q207 vrovides the huffered 1 klz output to
transformer T2 o drive the bridge cireult Tor 5 oand
C measurements,  The oselllator is an RC type with
positive Jeedbiek from Q206 colleetnr to Q205 base
to madntidn oselllntions,  Operating Trequeney bs pri-
marily determined by C209, C210, R208, 1209, and
1210, Variable resistor R210 permits frequeney ad-
justment,  R213 is the outpul level control, Plus .3
Ve bs supplicd frons pinD via OSCILLATOR INT-EXT
switeh 83 to pin U, Thus, the oscillutor cireult §s
cherglzed only when 83 is set to INT,  Capaeitors
C208 and C214 filter 1 kHz from the « 13 Vde Hne,

4-28, REFERENCE VOLTAGE ASSEMBLY A300.
(Sehematle Divgriam, Flpure 8-5 )

4=21), INTRODUCTION,

\ ;
=30, The chrenits of assembly A0 pecelve the 1
kHz signal From brldge temstormer T2 and generate
iopegative output pulse,  The durition of this pulse
fsequal to twice the phase angle (@) hetween the hridge
driving sigpad from T2 and the ! kHz slpmel across
one s of the hridee clreuit, 'Fhis 20 pulse duratfon
thus represents s phase relutionship i part of the
bridee clrenit and is wsed to deleet the error signl
component in phase with the reference voltage of the
Detector output drives the voltape-

This imtomatie tethon ocenrs when the FUNCTION
switeh is set to Cp AUTO or Ls AUTO, The 28 re-
Ltlonship bs used because it provides masimmm null
resulution sd stabtlity for the loop ejrenit,

431, REFERENCE PIIASE CIRCULTS.

4-32, The reference phise clrepits roconstret the
hridge deiving signal from T2 i compose o 1 kHz

square witve whieh is in phase with thisdeiving souree,

This reforenee square wave is applivd to the phise
compiarator,  The peference phase cirenits inelude
bigh-tmpedance sunphifier No, 1 {Q305, (QB06), «if-
ferentil sumplifier (Q303, QI04), and limiting anp-
1iker Q307,

A=-33. The 1 kHz sigmad fromT2() ind switeh assom-

hly A1DO §s applict at ABOO9), From pin B the signal

s ae eoupled through C30T to Q306 hase, Q306

Q305 amplity the signal current s apply it o dif-

ferentisl aomplifier transistor Q304,  Capacitor C305
is selected o provide positive feedinek to Q306 This
compensites input eapaecitisnee of the amptifter aul
stray ciapavitance of CRL resistor B3, YThe other in-
put Lo the differentinl amplifior s from Q301 emitter,
whieh s the other signal fromthe bridge civcuit, Thus
the ditferentinlly smmmed vutput at Q303 collector is
i reconstructed sine wave i pliase with the beidge
dreivig sipnal,  From Q303 vollector, the sine wave
B e coupled through C309 to 'QI07 base.  Diodos

CCR30L, CR302 limit peaks, so e output from Q307

colfeetor §s a squared wave,  This squared wive: is
ae cupled through C3T to the phase comparator
eireuit.

4-3

e el 0 M B A A s i i



Sl !

.. Séction IV
, Parugraphs 4-34 to 4-52

i

4-34,: VARIADLE PHASE CIRCUITS,

4-36, The variable phase circuits receiveun ne volt-
age from one arm of the bridee eireuit and supply n
squars . wave which is out of phase with the hridge
driving signal at T2, The variable phase clrcuits
include high-impedance nwplifier No, 2 (Q301, Q302)
and lim’iting amplifiers Q308 and Q309,

4-36, The 1 kHzsignal from T2(3) and switch assem-
bly A100 is applied at A300(7), From pin 7 the signal
is ne coupled through C301 to Q301 base, Q301 und
Q302 amplify the signal and supply it to limiter amp-
lifier Q308, (From Q301 emitter, the signal is nlso
supplied to Q303 hase'in the reference phise circuit,)

Diodes CR303, CR304 Hmit signal peaks, so Q309 in-

put is: a clipped sine wave,  Limiting amplifier Q309

. and diodes Cit30%, CR306 further limit peaks, s0 Q309

output is  squire wave, This square wave is the
sccond input to the phitse comparator cireult,

4-37. PHASE COMPARATOR,

4-38, Phase comparator Q310, Q311 receives two
squire wave inputs: 1) one from the reference phase
circuits which is in phase with the bridge deiving sig-
nal, and 2) & second from the variable phase circuits
which has o phase relationship & with the bridge
driving signal, The phiase comparator output at Q311
collector is a negative pulse whose duration is equal
to phase angle0 ,
}

4-39, The phase comparator acts as in AND gate:
that s, when the variable-phase squiare wave input
at Q310 base is positive~poing und the reference
Bqguire wave at Q311 base is negative-golng, ' nega-
tive pulse results ut Q311 collector, This negative
pulse Is 0 wide; that is, its duration bs equal to the
phase difference hetween the two plise compar itor
inputs.

4-40. MILLER INTEGRATOR,

4-41, The Miller integriator circuit receives the
negative pulse from the phase comparator ind gener-
ates n positive "A" shaped wavelorm. The duration
of the A" shaped pulse is twice that of the Input neg-
ative pulse, C31B is the integrating capacitor,

4-42, SWITCH,

4-43, Trapsistor switch Q13 makes i squire wave
from the "A' shaped input pulse, The squire wave
output duritiion is equal to the input pulse duration.
Q313 is normally off, When the input pulse starts,
Q313 saturates and remnins on until the inpul pulse
returns to its base line value, The switehed output
is supplied at pin 15 to drive the one-shot multivi-
brator on detector assembly A400.

4-44. DETECTOR ASSEMBLY A400,
' (Schematic MMagram, Figure 8-6)

4-45. INTRODUCTION,

4-46, Assembly A400 circuits receive the bridge
unbalance informition and the 26 pulse from refer-
ence voltage assembly A300. These Inputs are used
to automatically adjust a variable resistance clreuit

4-4
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'

which repliaces a resistunee in one arm of the bridge
for Cp AUTOQor Ls AUTO functions, In addition, these
fnputs nre used to control the divection indicator lights,
The right or left direction light is on, depending on
which way the CRL contro! must be rotated to balanece
the bridige,  Detector cireuits include-the error sig-
nal amplifier, phase detector, one-shot multivibra-
tor, differentind amplifier, Miller integrator, vari-
uble resistunce circuft, and CRL diveetion light
control,

4-47, ERROR SIGNAL AMPLIFIER,

4-48, This B0dB amplifier includes transistors Q401
through G405 and associated components, Input at pin
1 is a 1 kHz sine wave (il internal oscillator s used;
otherwise [requency of external oscillntor) whose nmp-
litude represents the amount of bridge unbalance
{error signal}, Sine wive outputs from Q404 drive
partof the phise detector and also the meter clireuit,
Anh output from Q405 emitier (phase-shifted 90° lead-
Ing) drives that part of the phase detector which con-
trols the direction indieator light eircult, Thus, when
an unknown L or C is comected across the UNKNOWN
terminals, the bridge cireult is unbalimeed and an
error signal results, This causes n meter reading, n
direction light to be on, and also controlled value for
the variable resistance, '

4-49, The error signal is applicd ot pin1 hnd wmpli-
fied by Q401, Q102, and Q403, Diodes CRA02 throuph
CR405 provide Limiting at Q102 to obtain logarithmic
amplilier chracteristics, Also, when oselllator
switeh 83 s set to INT (pins 6 and 7 shorted), nega-
tive feedback ocenrs from Q304 emitter to Q103 hase
through w twin T filter, ‘The T filter provides mini-
mum pegative feedback at 1 kHz, which penks the
amplifier at this frequency und it effectively becomes
i tened amplifier with overall loop pain makimum,
Breakdown disde CRAGL in Q403 emilter establishes
the de operating point for this transistor, Q304 s an
emitter follower which supplies the amplified error
signal to part of the phase detecior,  Phase-shifting
network R420 and CH12 eause the oulput voltage wave-
form at Q405 emitter to lead the error signal by 00°,.
Diodes CR406 through CRA0Dare afull-witve rectifier
to provide o de for the meter which is proportional
to bridge u:}b;lluncu.

u oo :
4-50. ONE SHOT MULTIVIBRATOR,

4-51, The one-shot multivibrator (08 MV) recetves |

the negative pulse via pin 12 from switehing amplifier
Q313 und generates 1 kHz square waves, Comple-
mentary squitre waves from both collectors of the 08
MV are applied to phase detector diodes Cit412 and
CR413, ,

4-52, The quiescent state of the OS MV is Q106 off,
Q407 on. RC combination C416, C417, 1425 differ-
entiates tae positive-going trailing edge of the nepn-
tive input pulse. The resulting positive pulse ut Q306
base turns this transistor on. RC combination R428,
C418 determines how long the Q407 off, Q406 on con-
dition exists, Diodes CR410, CIt411 provide a speed-
up actionfor the OS MV when it changes states so that
the square wave edges are sharpened,

)

T
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4-63. PHASE DETECTOR,

4=b4, * The phase deteetor cireuit receives squire
waves [rom the O8 MY and sine wave trom the errop
sigmalamplifier. Avarying de output results at R436,
R436 junction which is proportiopml to bhridee unbil-
anee,  The phase detector §s actually two phitse de-
tecting elreuits: one [or the varible resistanee eje-
eidt, and a second for the CRL direetion light control
crrenit,

=00, The ervor signal sibe waive From Q304 omitter
is upplied theough CH1L o CRALE, CRY13 lmetion,
Theconiplementitry sguane waves Leo the O3 MY ape
appliod theough 1433 and 1EM to the other ends ot
these diodes,  When Q106 eolleetor bs positive (1, 4
volts), ithd Q307 eolleetoris zern, diodes CR412
CRIS eonduet, Ervor skl amplitieroutput vty
appears at 1645, R436 jwtion without attemnitiog,
When QUG colleetor voltiee 15 2orn md Q407 ecollor -
tor is obd volts, Clebl2 and CRYES e cut ot erpeor
sipmalamplitier output voltige does notappear at B335,

SRR cd thls psetion s the same voltie lovel as the
wverage volbipe bovel o 52,2 volts, The voltape Joyvol
st BRSO, 13 yunetion bs the wyveraee level ol 2,02
volts, Thiss the ditferenti] antput between 36035, 103G
mnedion amd 1430, B3 junetion s the synehroni inl
vectifiod ontput of the eevor sienal, This outgnil s
supplisd to Q08 1ow progortiontl eonteol o the viri-
able pesistanee virenit,

=06 Operation of the CRILY, CIIES ght vonteo)
section of the phase deteetor is simnlar, exeopt that
the vepor sippal sinewaee b phuise-shitted 0 aloid
by 1420, CH12, Q405 eombination,  When the bridee
s unbabaneedwith the CRRL counter ton b, an oo
signl b applied and the de outpot to the Light conteol
differenttalamplitior ts mope positive, With the CIULL
counter tuo high, nutpnt is bess positive,

1-57. DIFFERENTIAL AMPLIFIER AND
MILLEIGINTEGRATON,

=58, This clreuit uses the plase ietoetop vutput o
vontrol the variable resistanee cremt. e Miller
tteprator provides stability tor the overadl teddback
Ioop pear null op brulze balaneo whoh .08t sensttivity
Is required. The ditterentialamplifiey uatput it Qe
colleetor bs o de Jevel which ehanges with the phise
deteetor mput at QA0 base,  Integrator cirenit Q310
wnd C420amplities 08 output and stabilizes control
of the variable resistinee eireuit, ear nlt v bridee
padance point, notse and rdom vackations are mint-
mized by the integrator cirewit,

4-00, VARIABLE RESISTANCE CIRCUIT,

. 1
$-B0. The variable resistance eircuit neludes « 6§ Vile
regulator Q415, phase sphitter QAL d emitter fol-
lowers Q412, Q413, Q414 Dindes CRALY, CRI0 ape
the heirt of the variable resistancee cirewit, with their
bias state controlling their resistanee, In Cpor Ls
AUTO position, this controlled resistance becomes the
R vitlue which replices the DQ control in one arnt of
the bridge (see Block Dirgram, Figure 8-2 ),

Svetbon IV
Paragraphs 4-63 to 4 -063

A-61, Phise splitter Q411 copduetion eoptrols CIULY,
CIRA20 bias through emitter followers Q412, Q413, wnd
Q414, When Q411 base voltage deereases, current
tivouph 6 and RI47 deervitses; base yoltage levels
of QE12 and Q413 inerease, ind the forward ctirront
through CIWL, CRIZ0 increases, This causes the
elfective reskstinee of the dindes to heeome smaller,
When Q411 input voltage causes Q411 to he cut off,
eurrent bogins to flow through CRIIG, CRALT, and
CIAIE; base voltage level of G312 and Q13 eannat
inerease, At this time, diodes CRALD, CIZ0 have
the minipue respstance ior the bridge arm,  When
L] base voltape inereises, Q311 turns on and Q411
collector o emitter voltage bocomes small,  Diodes
CRALY, CRA20 are cut oft ad their cfteetive res)st-
e heeomes several hundeod mepohims,  Thus, the
vartible resistimes viresit ehitnges ts resistines s
contealled by bridpe balimes mtorption trom the
phiase detector,
]

4-62, DIFFERENTIAL AMPLIFIER ARD
LAMP DRIVER,

=63, This eireuit uses iptormation from the plirse
detector eirenit (Pariraph 4=56) to hight the cor-
peet CRL divection lamp, Figure 4-2 65 a simphi-
Hed diapram of the hight control cterenit,  The erroy
che pevel At QG bnise s indded with the relerenes loyo)
at Q417 base by the ditterential amplifior to pive a
resulting e devel at deiver QHS bise, When the CRLL
control 15 set oo Jow lor beidgee bilases, Q416 s
turoed on; this causes Q3B to be of) with its collee-
bt voltuge visig to s L0 volts, and pight CRIL
Lipht VEOZ is energtzbd throuph 1-ISS,  With the CRI, ‘
vintrol ton hogh, QRIS s off, QUER bs on, and Jeft
CRL Lisht V60T 15 enerpized theough RIST, QH8, aml
RANG, ‘

, +Itoy
R456 n457$
240K IBOK <

Q418 =~
o=

L.

V602 V60

R455 R458 S
nass g :

7




Scetjon IV
Paragraphs 4-64 to 4-07

4-64. CHASSIS ASSEMBLY A5OO,

4-065, Chassis assembly AbOO consists of the main
mounting plate {top deck and reapr panel) ond those
parts that are perminentiy riveted on it, These parts
are fdeptified as: J1, ne power input fack; 52, 18-pin
connector for printed eireuit assembly A200; )3, 16«
pin eonnector for printed cireuit nssembly A30D; 04,
16-pin connector for printed cirenit nssembly A400;
and 52, 115/230 volt ac power slide switeh,

1-6
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4-66. DECIMAL POINT AND DIRECTION
INDICATOR LAMP A600,

{Schematie Dingrim, Figure 8-3 )

4-07, This assembly includes decimal point neons
V603, VG604, VG605, series resistor R601 and CRL
direction neons V601, V602, Decipitl point lights nre
controlled by the position of the RANGE anid FUNC-
TION switches, CRL divection Hght contrsl is ex-
pained in Paragraph 4-63,
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the checks und ndjustments outlined in this section -,
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Section V

Parageaphs H-1to 5-10
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SECTION V
MAINTENANCE |

5.1, INTRODUCTION.

5-2, This svetion provides mabntenapee and .uljuht-
ment information for the Model 4260A, The scction
contains four ureas of information as jollows:

a, performance checks are included in Table 5-2
to verily operation of instrument eireuits;

b, troubleshooting and repair information is in-
tended to aid systematic trnubleslmnting and repaie;

e, adjustment procedures ure given in the, order
recommended for use; these adjustments include
cheeks of eritieal components in the bridge circuit
and also selection procuedures for factory-selected
components;

d. operation checks of printed eircuit assemblies,

5-3, TEST EQUIPMENT. .
Recommoended test equipment for performing

is listed in tabular form with the rocedure tobe per-

“formed, Test instruments other than those listed can
. beured iftheir speeifications equnlm' excecd the listed

characteristics.
5-5. lNSTRUMEN’ CO\I!R R!MOVAL.

5-6. To rv move top or bottom cover, remove two
serews at roar of cover, stide cover toward rear of
instrument, and lift cover off, Slide covers ure re-
moved by taking out four serews in each cover and
Hiting cover off,

WARNING g
115 or 230 volt ac terminls are exposed
when bottom or side covers are removed,
Exercise enution during troubleshooting,
adjustments, or repair, To nvoid damage,
disconneet power during adjustment or repair.

5-7. ASSEMBLY IDENTIFICATION ,

5-8. Table 4-1 lists the assemblies in the Universal
Bridge, Assemblies are jdentilied by assembly nume-
ber: for example, A200,

5'9-

6-10,
be used as an operating check for the instrument.:
These checks can nlso be used:

i

PERFORMANCE CHECK.

a. as partof anincoming inspection checkof instru-
ment specifications;

periodically, for jnstruments used in systems
where rellability is of utmost importance;

c. as part of a troubleshooting procedure to locate
operation problems, and

d. afterany repairs or adjustments, before return- !

' ing instrument to regular service,
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Table b-1;

Performance Cheek

Test Equipment

Recommended Unit

Model or !

Bart Number

Perfornmee ehevks outlined in Table 6-2 ean

C: 1 nuF 20,2%, sil mica

C: 0.1 pF 20,27, sll mica
C: G.01 pF 20,2%, sil miea
C: 1000 pF 20,27, air

C: 100 pF £0,2'%, nir

C: 10 pF 22,5%, 500 WV, cer
C: 1 pF 210, 600 WV, mica

L: 1 mH 20,5%
L: 10 mH £0,2%
L: 100 mH 10, 2'5

’I‘hese resistors can be used for resistance (R}
and dissipation factor (D) checks, One per cent
resisiors arcused with capacitors for D checks
and 1/2'h (or better)are used [or resistance checks.

carb fim, 10 M, 1/4% LW
met flm, 1 M 1/2”6 1/2W
met flm, 99K, 1/2%, 1/2 W

. earb fhwm, 20, OK 'y, 1/2W

carb fim, 151{'1‘};. 1/2wW

met flm, 10K 1/2";, 1/4W
ww 7, 5K 1/4'h, 1/BW

met flm, 6K 1/4'0. 1/8W

carh i, 3K, 0, 1/72W

ww, 2K, 1/2'.%. 1/2W

carb flm, 1,6K, 1'%, 1/2W
carb llm, 1K, 1/2'“. 1/2W
carb flm, 300 22, lp, I/2W
met Am, 160 92, 15, 1/BW
met [, 100 2, /47, 1/2W

carb flm, 78,7 @, 1't, 1/8W
Cal’b flm, 30 9, l'c;. 1/2W
ww, 0 ohms, 1/2'%, 1/2W
carb (lm, 7.5 2, l'.’:';. 1/2W
ww, 1,18, 1/2'7, 1/2W

DC Null Voltmeter

‘| - Range: 1 mV to 300 Vrms

Input H: 1 megohm

AC Voltmeter
Range: 1 mVio 10V

Input Impedance: 1 megohm

Electronic Counter
Sensitivity: 50 mV
Freq: Deto 100 kHz
Display: 4 digi}s minimum

" GROIIB2ZA))

AN30RB .
S440B V
JAL0R g
TOSBOA
103800
Lo380A
IDSBUA

I»R [ELEEIN

GR- 14821,

0760-0025
0767-0017
0767-0010
0727-0185
0727-0168

0698-4203
08110046
0628-3237
0727-0124
0811-028% -

0727-0110
0727-0451
0727-0065
0757-0284
0767-1012

0698-4395
0727-0091
0811-0204
0727-0705
0811-0284

HP 413A

HP 4038

HP 5245L with
HP 5261A
Plug-In

BN ] A b ) e e e P
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Table 6-2

Table 5=2, Performance Cheeks

1, CAPACITANCE MEASUREMENT,

C Ruange: 1 pfio 1000 4 F; C Aceuracy: «{I'y » 1 digit), 1 nF to 100 «F
D Range; 0,001 40 0, 12 for LOW D: 0,05 to 20 for HIGH D
D Aceurney: LOW D -- ¢ 2 i
! ) AT of Rending
HIGE D -- + (10 D of Reading + 4) ',
‘ - (10 /D of Roading + 2) 5,
(C preater than 100pF and nt 1kHz: an additional error + ONE
DIAL DIVISION is required at frequencies other than 1kHz, )

i, Conneet eguipment its shown in Figure 5-1,

4

HP4260A HP4260A
FRONT PANEL

Bt

UNKNOWN

5TD . 4 s &
cAP |:| _.. , " '
. : [ . @ ‘i

" _ d v

Figure -1 Capacitance and D Aecuraey Cheek

b, For this check, locate the following compopents: ‘ |

Stundard Conneet Resistop T TSR T C Readings in
Capacitor'|  for Standard D Funetion C Readinps D Readings Cp-AUTO

1 1k - Cs OUBY - 1011 ol [less than 0.002 { 0984 - 1016 pF
0.1 ¥ - Cs 098.9 ~ 10t 1nF |less than 0,002 | 098,14 - 10LG R}
0.1 nF sepies 7.6 12 - Cs 098,80~ 101, 1nF {0,002 - 0,007 | 088,34 - 1016 nl
0.1 xF series 30 1 Cs 088,90 - 0Lk 10,0159 - 0,022 | 0984 - 101,6 nk
0.1 il serjes 160 @ Cw 0989 - 1010 0088 - 0.099 | 097.5 - 1007 nl
0.1.uF parallel 30K @ Cp 098,9 =~ 101,1nF {0,050 - 0.05 ous.t - 1016 ni
0.1 puF piraliel 16K Cp 098.Y .+ 10L1nF 0,112 - 0,1 DUl - 1016 nkF
0,1 nF parallel 3R & Cp 098.9 - 101, LnF |0,575 - 09 o984 - 101,56 nF
0.1 uF pirallel 1,6 K Cp 098,% « 10LInF |12 - 0,95 | 0880 - 1OL6 p¥
0.1 uF paaritllel 300 £ Cp 0989 - 10L.1nkF |10 -4 -
0.1 uF parnllel 78,7 - Cp Pus.9 - 100, 1nF |10.6 - 5O -
0,01 uF - Cs 09,88 ~ 10,11 0F [less than 0,002 | 09.44 - 10,16 nF
1000 pF - Cs 0979 - 1021 pF }less than 0,002 [ 0974 - 1026 pF
100 pF- - Cs 0097 - 0103 pF*]less than 0,002 | 0087 - 0103 pk*
10 pF - Cs 0009 - 0011 pk - 0008 - 0011 ple
I pF - Cs 9000 - 0002 pF* - 0000 - 0002 pi*

*For ealibration, subiract residual eapacitanee from measured vitlue,
¢, Set FUNCTION switeh to Cp AUTO,
d. Connect I pF stamdird capacitor to UNKNOWN terminals,
e, Set CRL counter to 1000, Set RANGE switeh on nF ritnge to light right decimal point light,
. ' : i

1

he2




Model 4260A ' Section V
: Table §-2

Table 5-2,  Performance Chocks {eont'd)

1 i ' b
.= [, Rotate CEL control for meter null at conter and observe that CRL direction lights change at
null position,

g Set FUNCTION switeh to Cs LOW D and adjust DQ dial for meter nubl, ( Slight adjustment of CRIL
‘control may pive best null,) Read the measured € and'D values, These values should be within the
¢ virlues lsted above for the stindard eapacitors,

h, Repeat the procedure for the other standard enpacitors listed and conneet resistors us indicited,

L Range: 1 1M to 1000H !
+ (1% + 1 Digit), from I mH to 100 H.
+ (2% + 1 Digit), from 1 uH to 1 mH and 100H to 1600 1.

2. INDUCTANCE MEASUREMENT
L Accuracy:

, i, For this eheck, Iocate the following inductors: _ '

Standard Inductor L Readings I Ls=Low Q L Readings n Ls - AUTO
1wl 097d - 1021 H 09Tt - 1026 1:H
10 mb 09.89 - 10,11 mi 09,84 - 10,36 mH
100 mH 094,9 - 1011 mll 0984 -~ 10LG mH

Note:  Lp: L readings tn Lp=Hiph Q should bhe as follows:
Lp = Le (10 1°Q7)
where Ls = Lopeudings in Ls=-Low Q
Q = Q readings in Ls~-Low Q or Lp-High Q :
b, Set FUNCTION switch to L AUTO,
‘ c. Conneet 1 mH standard incduetor to UNKNOWN terminals,
. d. Set CRL counter to 1000 Set RANGE switch on pH range to leht vight decimal point lpht,

¢. Rotite CRL control for meter pull ot cvﬁtqr and ohserve that CRL direction Nghts change at null
position, 4

[, Set FUNCTION switeh to Ls: LOW Q or Lp HIGH Q and adjust DQ dial for meter null,  (Slipht
adjustment of CRRL control may give best null, ) ftead the measured Lond Q values,  These wilues
should be within the values listed above fur the standard inductors, )

g, Repeat the procedure for the other stiadard inductors listed.

: . !
f | 3. DC RESISTANCE MEASUREMENT,
‘ Range: 10 milliohms to 10 megohms
Accuraey: ¢ (17 ¢ 1 digit) from 10 ohms to 1 megohm
025+ 1 digit) from 10 milliohms to 10 ohmes and 1 megohm to 10 megohms
Residunl Resistanee: approximately 3 milliohms or less

., Use an externial voltmeter sueh as the HP 413A DC Null Voltmeter for maximum pesotution of the
bridge bilance point,  Remove the shorting strap on the Voltmeter rear panel to tsolate the Voltieter
; from power line ground. Connect the Voltmeter low or ground input terminal to the 4260A rear-panel
' DETECTOR ground terminal, Connect the other Voltmeter input termina to the UNKNOWN LOW ter-
. minal on the 42604, ' :

b, Set the FUNCTION switch to It,

c, Set RANGE switeh full ew,

d. Rotate CRL control te 1000,
t ¢, Connect 10 mepohm standard resistor to UNKNOWN terminals,

[, Adjust CRL control for null on voltmeter and incrense SENSITIVITY éuntml cw [or maximum reso-
. Iution. Read measured R value from CRL counter and decimal point displayed,

E. Repeat the procedure for the other standard resistors.

Ly peieermy A e e e P s B 0 5ma ,




Seelion V ‘ Muode] 4260A

Tuble G2

Table 5-2, Perforoimes Checks (cont'd)

h. Remoye resistor from UNENOWN termimls, With o short, heivy picee of wive, short UNKNOWN
terminnds,  Het RANGE switeh full eew,  Measure residual resistanee by adjusting CRL control for null
idication on Voltmeter,  Residual resistanee should be less than 1 dogit,

I

Standard Resistors ' Madel 42600 Roadings
Roesistor, 10 M Q2 2 0,687, L4W, metal fHlm 049,79 - 10,21 M1
Resistor, 1M 0,60, 1AW, metal 0989 - 1011 K 1
Resistor, TOOK 2 0,57, 14W, metal Lilm oD - 0L TR
Resistor, TOK 12 20,5, 1L4W, metak filin or WW wLBD - 10, L1 R4
Resistor, 7,0K 2 00,57, 1 AW, metal iihn or WW 07,412 - 07,08 K &
Resistor, SR 10,687, LW, molal (i or WW 0L - 0506 K2
Resistor, 2R 0 0,60, 1 4W, metal film nr WW 0L - 02,03 K%
Resistor, IR 9 0.5, 1AW, metal tihin nr WW I U 1Y
Resistor, 10002 0 0,6, 1 4W, WWw DHLD - 101,11
Resistor, 1005, - 0,50, 1 4W, WW DLTY - 10,211
Resistor, 14, 10,5, 1 W, WW 00,97 - 01,032

I, To measure the s de voltage at e DNEROWN terminads for 1t meisurements, conneet only
a Voltmeter to these Leerminals,

J. 8ot FUNCTION to B, RANGE Bl vew, and votate CRL Lo 1030,

k. Voitmeter should ingicate bebween 30 and 40 Vde for 115 or 230 volls ite power,

4, INTERNAL OSCILELATOIR: Froqueney: ) kHiz « 2,
Voltage: 100 mV orns o 20

iR Conneel vquipment as shown in Flpure 5-2,

b Sot FUNCTION switeh to 1o LOW Q positjon,

¢, Rotate CRL eontrol to 130,

d, Rotute DQ contrnl full l't'l“.\’. - .

e, Road Fregquency (hﬁpl.tyu{l on venter sl v:pitnp,v indicatvd on voltmeter,  Counter should display
between B30 Mz and 1020 Hz ond meter should indicate between 80 md 120 millivolts rms,

BN BIAs ww Lo J
e BAT + W HP4038
VOLTMETER
paid . M *
REAR PANEL
. HP4260A
" FRONT PANFL
@ ¢ @ ruoww L | 52450 V5261
¥ . bt w COUNTER
o1 @ @ *

| % DO NOT GROUND [0 POWER LINE GROUND
# % USE SHIELDED CABLE AND CONNECT BIAS'BAT + TO UNKNOWN CABLE SHIELD

'_f Figure 5-2, Interpal Oscillator Check

5-4 | S




Hewlett-Backnrd Model 4260A Tosts Performed by
Instrument Serial No, - Date

PERFORMANCE CHECK TEST CARD

Deseription ' Check

Aceuraey + (1% + 1 digit) ]

2 " T
LOWD ~Ty ol Rending ? L“_ ]

HIGH D+ (10 D of Reading + 4) % | ]
- (10 4D of Reading + 2)

—

»  Cupaeitinee Measurement

2, Inductance Mensurement Acéumcy (UL rdigiy [
3. Dec Resistance Moeasurement Aceurney 10 olims to 1 megohim
(17 ¢ 1 diglt) [:]'
! Accuriey 10 milliohms to 10 megohms
£ (2% 0 1 dipit) [ |
4, Internal Oscillatoy ' . Fruquu'ncy 980 Hz [ | 1020 Hy,

Voltiyze BO mV rms [:::j 120 mV rmms

5=kt




Model 4260A

5-11. TROUBLESHOOTING.

5-12, Thehestapproach to isclating troubleis tofirst
ensure that the trouble is not o result of conditions
external tothe 4260A; then ohbtainall possible inform-
ation from the controls and indicators and logically
apply this information to locate the defective unit or
component, Figure 3-1 {Controls and Indicators,
front panel, Controls und Connectors, reir panel), and
component location ligures and schematie dixgrams
can he used to understand operation and locate parts.
Table 5-3 lists trst cquipment required for trouble-
shooting. Tablc 6-4 {Troubleshooting) lists possible
trouble symptoms and checks for thefr eause, Table
5-6 shows decimal point nnd wnits indication logie,
Troubleshooting of printed eireult nssemblies ks simyp-
lified if n suspected nssembly ks replaced with an op-
erating assembly, Printed circuit operation checks
are gutlined in Paragraphs 5-39 through 6-51 ,

5-13, As n general check procedure, the following
questions are o guide for isolating trouble:

a, Are external instruments operating nnd con-
nected correctly ? )

b, Is the unknown component canneeted correetly?
¢, Are rear-panel shorting straps in plice?

5-14. REPAIR.
5-1h, COVER AND FRONT PANEL REMOVAL,

5-16, Imstrument covers are removed by taking out
screws in eacheover, To remove [ront panel, remove
all front-panel knghs and side covers, In Figure, §-3
locute the four serews A" which hold the side
frames; loosen these serews,  Carelully pull front
panel towards front while holding side Irames apart
to release panel.  Loosen dcck side screws nlso,

5-17. PRINTED CIRCUIT COM l’ONENT
REPLACEMENT,

6-18. 'To replace components on printed eireuit
boards, the following procedure is recommended;

a, Clip leads of defective component and remove,

h. With toothpick and soldering iron, clean compo-
nent mounting holes,

¢. Insert replacement component leads into holes.

Use heat and solder sparingly and solder leads in.

place,

d, Refer to Paragraphs 5-39 through 6-51 lor op-
eratfon cherks of printed cireuit assemblivs, .

6-10. CRL COUNTER AND R3 REPLACEMENT,

5-20. CRL COUNTER, To remove this counter, re-
movetwoscrews'B" in Figure 5-3 and Lilt out counter,
Refer to Paragraph 5-27 (CRL ADJUSTMENTS) be -
fore installing counter,

5-21. CRL RESISTOR R3. For R3 replacement, re-
move CRL knob and four screws "C" in Figure 5-3,

Scction V
‘Parapraphs 6-11 to 5-27

Install replucement R3,  Adjustment is required; re-
fer to Paragraph 6-27 (CRL ADJUSTMENTS).

5-22, DQ DIAL AND RS REPLACEMENT,

5-23. The DQ dinl nnd resistor RH are installed ns n
calibrated unit and therefors not separately replace-
nble. Contact the nearest Hewlett-Packard Sales/
Service Office for service assistunce (sve lists at the
back of this manual),

5-24, ADJUSTMENTS. |

6-25. 1 kliz OSCILLATOR LEVEL & FREQUENCY,
With 4260A top cover removed, conneet oseilloscope
and electronic counter to pin T of J2, Adjust R213
for level between 4,6 and 6,7 volts penk~to-peuk, with
positive peak clipped not more than 100 microseconds,
Adjust frequency withR210 for 096 to 1005 Hz, Repeat
level und frequency adjustiments until both are within
these values,

5-26. ERROR SIGNAL PHASE AND GAIN, To check
phase and gain of the error signal nmplifier ondetee-
tor asnembly A400, the test setup of Figure -4 is
required,

. Disconﬁcct ilm shielded cable from pin 1 of J4,
b. Connect the equipment ns shown in Figure 5-4,
e, Sct 4260A LINE switeh to ON,

d. Adjust the oscillalor output voltage to 1 volt
peik-to-peak on the oscilloscope, Eot oscillator { rc-
quum.y to 1000 Kz, & 1 Hz, :

e, Alternately ndjust R416 and R417 s0 that osceil-
lator output voltupe ik J4 pin 7 voltage nre in phase
and J4 pin 7 voltage level is between 0, 9 and 1, 1 volt
pe.lk to-peak,

[. Turnoff 4260A LINE switeh and disconneet equip-
ment, Connect shielded eable toJ4 pin 1. This comp-
letes the adjustment,

5-27. CRL COUNTER ADMUSTMENT,
a2, Remove power cable from the 4260A to unground
the instrument,
b. Disconnect shielded eable from CRL resistor R3,
¢, Sect CRRL counter to 0001,

i)
d. Loosen screws "B in Figure 5-3 and sepirtte
counter gear from gear train,

e, With o' 1'% meter or another 4260A with external
null meter, adjust resistance of R3 to be 5.0 ohms,

[,  Set CRL counter to 0001 and engize counter with
gear tratn,

g. Tighten screws loosened in step d and cheek to
ensuere that CRL conirol operates gear train casily
without slippage, If too stiff, loosen screws and
readjust,

h. Connect shiclded cable to R3, This completes
the adjustment.

b-b




Section V
Tables 6-3 and 5-4

Model 42600

Table §-3, Test Equipment Required for Troulleshooting

i

Item Nuseription HEe Model
De Voltmeter Range: 1 mV to 300 Vde 413A
! Input 2 1 megohm
Oscillntor Fregueney; 20 Hz to 20 kiz 200CD
Gutput Level: 2 volts rms max,
Osctlloscope , Vertienl Sepsitivity: 50 mV/em 176A with 1780A Horfzon-

. tal und 17601 Dual Trace

Voert, Ampl, Plug-ins,

Standard Components

See Table 5-1, Performance Check Test Equipment

1

Table -4, Trouble Symptoms and Possible Causes

Symptom

Normal Qperation

Passible Chuse

Clieck

No lamps light

One of the decimal point indi-
citor dnmps should Light when
the 4200A is turned on,

1

Fuse blown
Defective lamps
IOV supply
Switeh contucts

Fuse

Lamps

Pawer supply - CR207
sSHoL, 5102

No meter defleetion
for @ measurements

Meter should deflect cither
right or left when 5102 set
to R position,

Defective meter eircuit
40V de supply

Switch contacts

Dridpge elircult

Meter, CR1, CRt2
Power supply - CR201
s51m, 5102 (¢ 0
i3, o |

No meter deflection
for' C & L measure-
ments

Meter should defleet right
when 5102 scet to Cs, Cp,

Cp AUTO, Ls AUTO, Ls or Lp
position,

1 kHz oscillutor
Error sigml amplitier

Switeh vontacts
Bridze circuit

OscilJutor - 3206 to
Qz"7 o

Amplifier = Q401 to
Q405 !

£101, 5102, &

C1, RS 1y R

. Noisy aull or no
bridge null obtained
for It measurements

Bridge null should be
obtaiped when 5102 i5 sot
to It position

Switeh contaets
Bridge circuit

S101, ¥1 9
3, R101 ‘o R110
C101 to C105

Noksy null or no
bridge null obtained
for C and L, meis-
nremepts {without
AUTQ) .

Bridge null should be ob-
tained when 8102 sct Lo Cs,
Cp, Ls or Lp position, I

Switch contiets
Bridpe eircuit

Error signal nmplifier
oscillation

High impedanee amplh-
fier oscillation

S101, 5102, 53

CI, k3 W G, RIVL to

10D, k111, C1O1 to

c1s o

"Amplifive - Q401 to
Q05"

Amplifipr - Q101,Q302,
QI05, Q306

Noisy null or no
bridge null obtained
for C AUTOand L,
AUTO measurements

DBridpge null should be ob-
tained when 5102 set to Cp
AUTO or Ls AUTO position,

Switeh contacts
Auto null cireuits

s102 .

Check voltages and
wiveforms to determine
filty cireuit

Abnormal operation
on direction indica-
tor, Auto pull ob-
tained properly,

Direction indientor light should

-shift from left to right or from

right to left in the vieinity of
bridge null,

Switeh contacts

Neon Lunp driver
Differentinl amplifier
Phase detector

Error sigmd amplifier

5103, §3
Qg

Q416, Q417
CR414, CR1H
Q405

Display out of speci-
tications (not AUTO
meiasurements)

CRL and DQ readings within
specificiations,

Switch contacts
Bridge circuit

Low impedance of high °

impedance amplifier

5101, 5102

R3 to RE, RI01to RI11,
Cl to C4,C101t0C10H
Amplifier - Q301,Q302
Amplifier - Q305, Q306

Display in AUTO
measurements out
of specifications

CL readings in AUTO measure-
ments within specifications,

Variable resistance
cireuit,

Q411 to Q414, CR41G
to CR420, CA21, L401

b-6 °
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Figure 5-3

- ;
‘
i
i
H
3

.

[

.W.',A..:E

s T e rrar———

Figure 5-3.

Itight amd Left Side Internal Component Location

§-7

e e i R [ R T e =



Seetlon'V
Paragraphs 5-28 to 6-30

Model 4260A

Table 56, Doeinml Point and Units Indieation Logle

Function |Cs LOW D [Cp HIGHD [Cp AUTO [£4 , Ls AUTO; Ls LOW Q| Lp HIGH Q
5102 | {cew) {ew)

. A YN | - \
Range “E\D- m- —m_
5101

Decimunl Liphts Units Decimnl Liphts Units Deckmal Lights Units |
1 {eew) OFF ‘_ OFF ON itF ON OFF OFF Q OFF OFF ON nH
2 OFF ON OFF nF OFF ON QFF n ON OFF OFF mHt
3 ON OFF OFF nF OFF: OFF ON Q OFF ON OFF mH
4 QOFF OFF ON nF OM  OFF OFF | k2 OFF OFF ON mH
b OFF ON OFF nF OFF ON OFF | k2 ON OFF OFF H
}3 ' ON OFF OFF nF OFY OFF ON kR  “OFF ON OFF H
7 {ew) OFF OFF ON pF ON OFF OFF | MR OFF OFF ON ‘!l
i
§-28, DQ DIAL MECHANICAL ZERO, 6-20. BRIDGE CIRCUIT COMPONENT CHECKS.

i, With insteument power off und top cover removed,
rotate DQ-control full cew. -

, .
b. Loosen two allen drive setserews on RS pulley,

¢, Rotate DQ control cew until the black Yine on the
right off-scale end of DQ dial aligns with red index
Line on front panel window, @ Dual wire-wound resis-
tor RSA, B should nlso be full cew, :

d. Tighlen two setserews,
adjustment,

This completes the

6~30, INTRODUCTION, The procedures' in Pari-
graphs 6-31 through 5-38 outline checks und adjust-
ments for the components in the bridge eireult, These
include fixed 0,2 pF capeitor Cl, compensating
eapacitor €305, CRL resistor R3, trimmers C103,
C104, C3, and accuracy of resislors in the RANGE
switeh. The test ‘equipment setup Is shown in Figure
5-5. These checks und adjustments should be per-
formed inthe order listed when 2 comprehensive over-
all Instroment checkout s desired,  Test equipment
for these cheeks bs lsted in Table 6-6,

24KN
£6% o ——
HP200CD 810 JE5) > o a
OSCILLATOR e 2@ 0 @
L Tl -
L ust7) 8§ i |
LOW - } Q0 !
HP4260A
» »
\ BN o
HPS5245L I
» A x| 180C/1801a/1821A
COUNTER 0SCILLOSCOPE
. TRIG IN »

# USE SHIELDED CABLE AND CONNECT J4(5) TO CABLE SHIELD

HP20CCD O5C: IXHZ, IV P-P

HPITS5A SCOPE: GCHAN A POLARITY
CHAN B: POLARITY
TRIGGER: EXT

FUNCTICN: CHOPPED

+Up
-up

SENS 0.2V/CM
S5ENS OQ.2v/CM

Figere 5-4, Error Signal Amplifier Phase and Gain Test Setup

()



Muodel 42604

Tabh: H-6,

Test Equipment op Brides Clreait Cheeks,

Snetion V'
Papgiaphs H=81 tn 620

}

ITEM DESCRIPTION ' MODEL Ot PART RO
Qsellltar ! Fromqueneyt 20 Hz to 200 kH2 20001)
Qutpaut Lovel: 2 volts s ‘
Osehlosvope Vortienl Sepsitivity: 100 5y 7em L0 A with LIODA

DIEE, Ampl, plog in

Staednrd ©

0, b mieroforml, 0,1

YHI C5-0), 1

Sihvered Miep €

0,00 mberofarml, 0,27

YHIP C5-10, 01

Silverrd Mien C

1000 phenfornds, o

YHP CS-10004

Staudined I

1ombllthonry, 0,17

General Budio 1482 . F

Resistones
Rridpe

Buonger 10 0hms o 10K ohims
Aveurpey: .

IR A20A

Extd, eomp,
Exd, vomp,
Psal, capp,
Iy, eomp,
fxdd, vomp,

Heskstors

| et film,

I wluns, ¢h.
IBR oluns, o0, 1AW
B ohms, o0, TP W
1HOK ohims, 0., 171 W
B ohms, 5., 174 W

Pl eospp, 105 Mesr, 6, 40 W
fal, comp, 303K ohis, o, 10 W
15,98 ohms, 0, 67;

use K ohms, 0,267

: ' and 101K ohims, 17

P AN DGR - 1505
U R DR
TN ERKITH]
NGBS - 1840
HIURERU] 1Y
DR -1HLG
D -6

0408 -3371
0698-4631

h=-31. C1LCHECK, 'To check fixed bridge capacitor
C1, vopnecet the instruments as shown i Figuee =5,

. Conpeet i stipdard 0,1 5 F eapacitor sueh asthe
YHDI Model Cs=,1 i o 160l 50 Lo watt pesistor
{HP #06B6-1605) In serfes aeross the UNKNOWN
terminals, The puard terminalol the standird capie-
jtor should he wlmnct--d to the re-inel proand
terminal of the DETECTOR juck,

b, Set FUNCTION switeh to Cs LOW D,
¢. Set RANGE switeh to display XXX, X nF,

d. Sel rear-panel INT-EXT switeh to EXT and set
oseillitor to 1 kHa,

e Babmee the breidgo amd roiwd the measaped C

vitlue, C value should be: stambird valme ¢ 0,37 for
example 099, 7 to 1003 nF, J

. }
5-32, CI05 SELECTION, Capaeitor C305 vompen-
sites for amplifiey steay input eapaeity i the capac-
ity of the CRRL control.  The procedurs for selocting
the correct value fur C305 15 as follows:

i, Conneet the test setap as shown in Figure 6-5,
b, Comnect a' standard capaeitor such s the YHP

Model C5-0.1 pFund o 18K olim £ 57 154 watt resis-
tor in parallel to the UNKNOWN terminals,

e, Set I-UI\C FION switeh to Cp lll{:ll D.

d. Set lh\l\'bh switeh Toe XXX, X nF display.

e, Seb reae-puane] INT-E \l switel by l‘\l sud 5ot
aseithitor ln 1 kHa. :

i H.tl-.lm'-.- the bridee and roag mesasupoad € vidue,

Measirl € . nF,

2, Diseonnect the parallol 18K oluns resistor tpom
the UNKNOWN termimls, Conpeet o0 33 ohims 5. 14
wilt resistor in parallel with the stmdard capacitor,

b, Change oselllator Drvqueney to 20 ki,

i n.u e the brebdee aml reid D .|~.tuml Covline,
Megsured €, b, .

o Calewb e thedifferones botween ThH2 vilue aoud
20 KHz vidue (steps §©aad 1),
within + 0,2 nkF,
vitlue of

It not within this oleranes, ehapge
S0 amd repeat.

5-33. Citl, RESISTANCE (H3) AT 500 OUMS. For
pximum aeceriey during measurements, CRL pe-
sistor R3 should introduce i erroes, C305 selection
provides high frequency compensation it the high ve-
ststapee epd of B3, The R3 clieek at 500 obgus is an
acdditional eheck tu ensure that R3 resistance is
correct, ‘

a4, Connect test uquipnwnl setup s shown in Fig-
ure H-5,

b, Connect the 0,0 ll pE silvered miva capacitor with
@ 60K ohms « 57 LA watt vesistor in parallel to the
UNKNOWN termimils,

© St FUNCTION switeh to Cp HIGH n, .

Ditferenes shoubd be



Section V i
Paragreaphs 5-34 to ﬁ-:ih

d. Sot RANGE switeh for XXX, X nF displiy.
e, Set INT-EXT switch op rear panel to EX'T,
o [, Sot Oseillutor frequeney to 1 RHz,

g Balanee the bridge and read the mensurmd €
vitlue, Measured € ., nF.

b Disconnect piteallel 160K resistor and conneet o
330 olm 57 1 walt resistor in par llll'l with the
standird silvered micn capacitor,

i, Change oscillator frequeney to 20 kiz,

b Balanee the bridge and read pasured € valoe,
Measured C - v ME. Capaeiiner differspes
between values obtagned in steps @ and ) should e
within i half digit on the CRI, cmmtn:.

=34, CLO3 CHECK ARD AIMUSTMENT,  Trimmer
capaeitor CIOd is inshle switeh assembly ALOG,  The
adjustment ean be done through the pecess hole in e
switeh nssembly. . o

i, Conpect test equipment as shown in Figure 55,

b, Connect the 0,00 uF silvered it capaeitor
with  parallel 10K ohms + 60 13 wabtt pesistor o
the UNRNOWN terminals,

€. Set FUNCTION switeh to Cp HIGH ).

d. Set RANGE switeh for XX, XX nF display.

e, Soi'l oscithitop INT-EXT switeh to EXT, and -

Just oseilkator Frequency to | kH.,

£, Balapce the bridee wnd reawd measured C value,
Measured C . . nF, ‘

i, Disconnect the 160K ol resistor apd eonnect
i 330chms ¢ 57 1,4 watl resistor ln parillel with the
silvered mier capacitor,

h. Change useillutor iruquumry to 20 kHez,

i. Balanee the bridge and read measured € value,
Measured C -~ . nF, Difference between €
vitlues of steps £ and 1 should be made mintmuam by
adjusting €103,

j- Adjust C103 slightly and repeat proceduze, C103
adjustment is correct whendifference between the two
mm:,ured C values is minitm,

5-35. Cl04 CHECK AND ADJUSTMENT. Trimmer
capacitor C1M is Inside switch nssembly AL00, The
adjustment con bedone through the aceess hole in the
switch assembly,

a. Connect test equipment betup s :,hown in Figure
5-5,

b. Connect the 1000 pF silvered mica c..np.u:itorwith
a 1.6 megohm ¢ 57 1/4watt resistor in parallel to the
UNKNOWN terminals,

v
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¢, Set FUNCTION switeh to Cp BIGH D,
d, ot RANGE switch for XXXX, pF display.,

o, Set oseillntor INT=-EXT switch to EXT, ind set
oseillator frequeney to 1000 Hez,

f. Balapee the bridee and read measured C vilue,
Measwred C -, pF,

B I)iscmuwut the L6 megohm resistor sind eonnect
i 3300 ol ¢ BT L/dwatt resistor in parallel with the
no pF c.tp.u:ltm . j

b Chunge oseilliator trequeney ta 20 kHe.

i H.ll'.mm_l the bridee and pod measueed € value,
Musrstered C v PE. Differepee botween C
villues for steps” Eand 1 should be pade miniomnn by
adjusting C104,

foo Adjust €104 shightly and repeat peoeedure,  Ad-
justment is correet when dilterones botween the two
measured Cvadues is ppiniimum, This completes CLO4
wdjustent,

H=d6, C3 AIMUSTMENT, ‘Trimmer capacitor C3 is
whusted o eompensate o tomstormer T2 capacl-
tanee,  The procedure is as nllows;

#. Compect test equipgment setup as shown in Figurs
Bh
o=,

b, Copnect the 0.01 G F £ 0,27 with a parallel 15,49
K ohms r Q.57 11 watt resistor by the UNEROWN
termimls, :

e Set FUNCTION switeh to Cp HIGH |,

d. Set RANGE switch lor XX, XX nF display,

e, Set oscillitor INT-EXT switch tv EXT, .
L Set oselllitor fregqueney to 1000 He 6 He,

g Balines the bridge amd read nm.l-,urml D vadue,
D readding should be 1 2 0, 05,

h. Remove ae power from the 42604,

. Renmove shorting strap acrvss Cp Ls DQ RE-
SISTOR terminals on rear pancl, With another $260A
meisure the de resistanee between the ungrounded
Cp Ls DQ RESISTOR terminaland the whitu-hl.}ch ek
end of CL,

J. Adjust DQeontrol sothat the second $260A meas-
ures 812 chms.  Disconnect measuring 4260A and
connect shorting strap across Cp Ls DQ RESISTOR
terminals,

k. Apply ac power to 42604,

1. Without moving DQ control, balance the bﬂdge
by adjusting CRL control and C3, Adjustment s cor-
rect when bridge null is obtatned,
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5-37, FIRST RANGE CHECR({FULL CCW). The Inl-
lowing procedure checks t ohm resistor R101 inside
the RANGE switch,

a, Conmnect test setup as shown in Figure 5-5,

b, Connect a standiaed ! mH inductor such as a
Generil Radio 14B2E,  The {nductor high terminal is
connected tothe unmarked UNKNOWN terminal sk the
fnductor low ind guiard terminals should be connected
to the UNKNOWN LOW terminal. The inductor cise
should be Isoluted from ground,

e, Set FUNCTION switeh to Ls LOW Q,
d. Set RANGE switch for XXXX. i H .

e, Set oscillator INT-EXT switch to EXT and set
oscillutor frequency to 1 kHz,

[, Balmee the bridege and read the measured L
vitlue,  Measured L value = _ . il

. Install a 3300hm 67 1/4witt resistor in series
bhetween the nductor high terminal and the unnuirked
UNKNOWN.

h. Set oscillator frequeney to 20 kHez,

i, Balance the bridge and read meiasured L vidlue,
Measured L value - v oL Inductanee differ-
ence betweep L values obtidned in steps §and & -,Imuld
be within : Q005 nkl, - not within 0005, measure Lhe
resistunee between UNKNOWN LOW turminal and ter-
minal 40 (see Pige B-4) us follows:

1) Remove instrument top, bottom, and right side
covers, Remove two serews in printed eircuit
hold-down cover und [t off,

Section V.,
Paragraphs 5-37 to 538

2} Remove all three printed clreuit assemblies,
1) Set FUNC FION switch to Lp LOW Q,

4) Remove shorting strap from BIAS BATTERY
terminals,

5) Measure thede resistince hetween UNKNOWN
LOW terminaland terminnl 40 { Page 8-4),
If this value is 1 ohm : 0,57, select CI10I for
L difference readings within 00050s discussed
in step f ¥ the R value b5 not 1 ol 2 0, 5%,
check contacts of SICL and 5102,

6-38. SECOND RANGL THECK, The [ollowing pro-
eedure checks 10 ohm resistor R102 inside RANGE
switch A100,

it, Connect test setup as shown in Figere 5-5.

Ir. Connect n standard 1 mH inductor such s 2 Gen-
eritl Radlo 1482E, The inductor high terminal iscon-
nected to the unmarked UNKNOWN terminal amd the
nductor low and pakrd terminals should be connected
to the UNKNOWN LOW terminal,  The inductor cise
should he isolated from ground. '

t. Set FUNCTION switeh to Ls LOW Q.
. Set RANGE switeh for XX, XX mil displ; ly

e. Set oscillator INT-EXT switch to EXT and ad-
just oseillator frequency to I kHe,

[, Balunee the bridge amd read the measured L
vilue, Measured L value =, mi

p. Disconnect the stoambird inductor from the UN-
KNOWN unmarked terminal and connect .ldsl)nhm 5
1/4 watt resistor fo series,

- — r

PN HPa260A

1 i a
#» DO NO¥ GROUND CABINET

i . . ¥, 1 | L
, '

it ° . 1

HP4260A T — DET
FRONT @ @ @& REAR
PANEL 7. = — PANEL
Low exr2omz-
05C|20KkHz
- % ‘
J i
HP
|eo<|:é|aoeA HP200CD
) 0SCILLISCOPE S oscn.:mo;;

|

. %% USE SﬂIELDED CABLE AND CONNECT LOW CABI.E $H|ELD TO DET GRD

!

. i ‘ o B
1 Flgure 5-5. Test Setup for Adjustments



Section V |
Paragraphs §-3% to 6-51

h. Set oscillator frequency to 20 kHz,

. Balance the bridge and read measured L value,
Measured L value = . _ mH, Inductance dif-
ference between measured L values in steps £ and |
should be within half & digit. If not within half a digit
on the CRL counter, the measured de resistance of

- R102 should be 10 ohms + 0. 57 (see Paragraph 5-37,
step i),

5- 39. OP!RATION CHECKS OF I'RINTED
CiIICUIT ASSEMBLIES.
'5-40. The following paragraphs outline operating

checks for printed circuit assemblies A200, A300,
and A400,

5-41. POWER-SUPPLY AND | KHZ OSCILLATOR
! ASSEMBLY A200. . )
5-42. PCWER SUPPLY, '

. With LINE switch ON, connect de voltmeter to
J2 pin D {test point 1), Vultme er should indieate be-
twuen +12.0 and »13,5 Vde,

b. Conm.ct de voltmeter to J2 pin F {test point 2),
Voltmeter should indicate between -11,0 .m:l -12.5
Vde,

e. Connect de voltmeter to J2 pin P (Lest point 3).
Voltmeter should indicuate between +95 and + 115 Vde,

5-43. 't kHz OSCILLATOR.

. With LINE switch ON, set re- lr-pmel oscillitor
switch to INT, ‘

b. Connect oscilloscope to J2 pin T (test point 4},
Voltage level should be between 4.5 ik 6.7 volts
peak-to-peak, Waveform is shown in I-‘._Egure 8-4.

¢, Connect electronic counter to2 Pin T. Counted
frequency should be between 995 and 1005 1z,
b- 44‘ REFERENCE VOLTAGE ASSEMBLY A300. '
5-45 Operation checks of this assembly nre best
made by waveforms. Test points 5 through 16, Fig-
.ure -5 , indicate waveforms for these circuitstobe
‘used with the rol[owin;, prncudum Remove power,

a, Disgonnct.t white-green-blue wire from J4, pin
10, and connect this wire to tcrmin.ll 3 of DQ resis-
tor R5A.

b, Set FUNCTION switch tp Cp AUTO position.

c. 'Set RANGE switeh to display XXX, X nF.

d. Connect a 100 nF {0.1 uF) +5% capacitor (HP
0179-9001) am! 2 27K ohm £ 57 resistor (0689-2735)
in parallel .1{.1'055 the UNKNOWN terminals,

e. Remove detectorassembly A300 and install 15-
pin extender board (HP 65060-0049) in A$00 jnck 3.
Observe correct ocientation and: insert A400 in ex-
tender beard.  Connect uscillm;wpe‘ to test point 19
{R430, R431 junclion)

5-12’|

Model 4260A

f. Apply power to 4260A and adjust CRL and DQ
controls for minimum amplitude of waveform at test
point 14 (bridge halanced), CRL counter should read
hetween 095, 0 nF and 105, 0 nF and D reading should
be between 0, U53 and 0, 065 on HIGH D scale,

g, With the bridge balunced, the waveformsof Fig-
ure 5-5 for test points Bthrough 16 should now result,
Turn pawer off and remove reference voltage assem-
bly A300 from J3 and install a 15-pin extender board
in\J3, Observe correct orientation and insert A300

-in 15-pin extender.

h! 'apply power, connect oscllloscope to test points
5 tarough 16 and compare e.u.h wnveform with thoae
shown in Figure 8-5, :
v
5-46, ns*rscmn-)xss:—:mm.v A400,

5-47.. Conditions for observing wavelorms ut test
points on A400 are the same as outlined in Paragraph -
5-45, bteph a through £,

5-48, PHASE DETECTOR CIRCUIT, Waveforms
shown in Figure 8-6 for test points 17 and 18 indicate
normal operation. Thedifference betweende voltages
at test points 19 and 20, or 19 and 21 |s less than 10
millivolts, These volt.q.,cb must be measured using a
de voltmeter with an input impud.mce greater than 10
megohms.

5-48, ERROR SIGNAL AMPLIFIER CIRCUIT. Wave-
forms for test points 22 and 23 are shown in Figure
B-6, The changes at these test points when the CRL

" control is increased or decreised 0, 27 from bridige

balanee point are shown as 220, b and 23a, b, These
wavetdrms indicate that error signal amplifier yain
is nornil and phase relationship bs correct.

5-50, VARL\BLE RESISTANCE. CIRCUIT.

i, Conditions for selecting value of R442 are the
same as outlined in Paragraplr 5-45, steps a. through
I. in the "Operating and Service Manual”,

b. Connect resistance network as shown in Fig.
5-6. ' y ;

¢. Connéect Oscilloscope Probe (E0:1)to Test Point
30 (I3 PIN }0) and set the vertical sensistivity to
0, 005v/div (0. 05v/div with probe),

" 10 J2(7)

TICKN 5% 12W
ANA, = TO J4{i0)

/
O 3s00 5% Vevi

TO J4 (b}

~ Figure 5-6. Resistance Network for Checks
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Section V

d. Adjust CRL and DQ controls for bridge balance
(For ceample, nssume the CRL rending is 102, 0 pF
and D reading Is 0, 062), ‘- :

e, Change CRL control to +0,2% from bridge
biiance point and set CRL counter to 102, 2nF,
Verify that the 1kHz signrl on the oscllluseope Jg)no
more than 30 mV p-p,

. Quickly shift CRRL control by -0, 2% of valanee
reading (to 101, B Jor aboye example),  Ohserve the
oscilloseope, At first (here is no 1KkHz signal  but
after nbhout 10 seconds it will appear,

€. Quickly shift CRLcun;é'nl by +0, 270 of halance
reading (Lo 102, 2 for ubove example),  After o few
- seconds the 1kHz will disappenr, ™,

h, Select the value of R442 s0 fh:lt the time con-
stants of the changes nt Test Point 30 when the CRL

control s inerensed or decrensed nre dlmost same,

The selected vnlue for R442 §s not eritienl,

5-61, NEON LAMP DRIVER, Dc voltage changes ut
test points 32 und 33 are shown In Figure 8-6 for n
CRL control chunge of +0, 2% or -0,20 from bridge
balince point,

5-14

Mode} 4200A
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6-1, INTRODUCTION.

6-2. This section contains information for ordering
“replacement parts. Table 6-1 lists parts iy alphn-
numerical order of their reference designoturs and
indicates the descriptionond HP stoex nunber of ench
part, together with nny npplicenble potes, Table 6-2
lists parts in alphe ,umerien) order of thelr HP stock
number and provides the

1

each part;

a. Description of the part {see list of abbreviations

helow)

. SECTION VI

REPLACEABLE PARTS

following information on-

Section VI

Paragraphs 6-1 to 6-0

6-3, Miscellaneous paris are listed nt the and of

ﬁ-ﬁ.

6-G,

!

b, Typical manufacturer of the part in a five-digit

code; see list of manufncturers in Table 6-3, b,

~e. Manufacturer’s part number,

d, Tatal quantity used in the instrument (TQ columm), d,

ELECT
ENCAP
EXT

F o
FH
FILH
FXD

GE
GL
GRD .

01194-12

LR N S B 2R BB 2N

wwEw

L B B B §

L B B L N B BN B B B ]

nsgembly E
motop F
battery - ' FL
capacitor W
coupler L ’ K
dicde - s L
delay lipe - M
device signaling Uump) MP
RmMpures I
sutomatic frequency cortrnl HEX
amplitier naG
heat Frequency oscllialor HR
berylllum copper IF
binder head IMPG
bandpass INCD
braxs INCL
baekward wave oachilator INS
INT
counter-clockwine K
ceramie
cabinet mount only L
coetficlent LI
common LK WAS)H
componlilon . LOG
complete LPF
conneclor M
endmivm plate MEG
¢ ithode-FRY fube MET FLM
clockwise MET DX
deponlted corbon MFRt
defve MINAT
electrolytic :;ga'
encapaulated MY
exiernal
farudn '
flak head N/C
fHit)ster head BE
Hixed NI PL
N/O
germunlum NPO
glaas
ground(ed)

LR IR B R AN

T W N T E XY OBRE R W

"YW E R NN WERREW

LER B B B BN |

Table G-1 »

'6-4, ORDERING INFORMATION,

To obthin renlacement parts, address order op
Inquiry to your loeal Hewlett-Packard Field Office
(see lists at réar of this manunl for pddrosses),
Identify parts by thefr Hey “ett- Packnrd stock numbers,

H

n, Instrument model number,

Instrument serial pumber,

¢, Description of the part, -

nEFERERCE DESIGRATONS

mise electronic part P
fuse Q
filter n
Jack RT
relay 8
Inductor ¢ T
meler ™
mechanieal part ™
!

ABDREVIATIGNS
hanrivs - NpM
hexagonal
mercury KRF
himrin)

Intermediale freq Kah
Impregnated

Incandencent

inciude(s) opn
insulation(e, on
internal ox
kilo = 3000

feit hand ‘ P
liseay taper! ‘ pe
lock washer PF
logarithmic tapar

low pase fliter ;:!ERZ

- 1
mitl - l(lB PV
megw 10 PNP
metal 1lm
metallie oxide PO
manufacturer POLY
minlature PORC
momentary Pos
mountirg FOT

"mylar Il:.';.
pano (10+9}

tormally cloaed FWY
necn

nlekel plate RECT
normally open 13
negative positive pero 1Y
{2oro temperature

coelficient) o

" www

LI LN B B AN A

-

plug

ranslator
replator
thermintor
mwitch
transformer
ferminal hoarl
tenk potnt

negativies posithves
pegatbye )
it rreommended for
fleld replacement

net peparately
replaceable

urder by deeription
oval heasd
uxide

peak
printed chreult
pleolarads » 10
farads
oaphoy hronze
hilips
peik Inverse vollage
poaltive hegative -
positive
part of
palystyrene
boercelain
poaltionis}
potentlometer
penk +to-peak
point
peak working voltuge

rectifler

radio frequency
reund head or
right hand

rack mount oply

HALS
Rwy

5.1
BCI
Sk
BECT

. BEMICON
“Bb

Bl
5L
B
5PL
BT
5
STL

Fupetion and location of the part,

" % owow

LEE BN S B A T

LA AN R B S B

To obtnn a part that is not listed, includet

yacoum, lube, peon
b, phuinerd), vie,
woltage regulator
rahle

piwchel

cryshal

Fouls e mjegre
reverne working
yultage

whowsbilow
:

L gum

secifonis)

semleuductor
Mg,

[TH

wiide

wpring .
speciad
shainlesy sleel
u{:lll ring
pieed -
tantalum

e delay
tipgle
thread
titanlum
lolerance
teimmer
traveling wave lubse

mlcro= 1068

varlabje
de working vults

with

walts

working Inverse
voltage
whpewosnd
without

G-1



Sectjon VI Madel 4260A
Figure G-1 ; i

—
]
I
1l
1
!
'I'PBN NO. : DESCRIFTION HEP STOCK NO, QTY
1 o Front Panel 04260-10021 [ '
‘ 2 Rear Panel W/deck 04200-7026 1
3 Side Cover £000-8565 2
4 Side Frame =1!’.]0![)-[)703 2
! b “Top Cover £:060-8573 ' 1
8 Bottom Cover 5'(300-3533 1
7 Hinge H040-0700 2
B . THE Stand 1490-0032 ‘ 1
o - Foot Assembly 5060-0728 2
, Fipure 6-1, Mgdul;u' Citbinet Parts
6~2 '
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Mode] 4260A : Section VI
; ; - — : Table 6-1
'Table 6-1, Rcl‘efunce Designntion Index,
- Reference ' " Doser )
Designation HP Purt No, | - Deseription o | Note
-_
AlQO 04260-70020 ASSY:RANGE AND FUJCTION SWITCH
Ccl01 0160-1648 C:FXD MY 0,22uF 10% 200VDCW ‘
- FACTORY SELECTED PART!TYPICAL VALUE (;[VFN
C102 0160-1161 C:FXD PAPER 2000pF 107 600VDCW .
' FACTORY SELECTED PARTTYPICAL VALUE GIVEN
cl03 0121-0039 C:VAR CER B-50pF 350VDCW l _
FACTORY SELECTED PART ICAL VALUE GlVl l\ :
Cl04 0121-0030 C:VAR CER 8-h0pF 350VDCW
CL05 0160-1045 C:FXD CER 4pF :0, 2bpl GOOVDCW
: FACTORY SELECTED PART:TYPICAL, VALUE GIVEN
R101 04260-8604 R:FXD WW 0, 9862 0, 3%
' FACTORY SELECTED PART:TYPICAL VALUE GIVEN
R102 04265-8604 R:FXD WW 102 0, 1'%
R103 0698-1381 R:FXD MET FLM 1002 0,1% 1/2W
R104 0698-1380 R:FXD MET FLM 1k 0, 1'5 1/2W
R105 0698-12¢8 R:FXD MET FLM 10k$2 0,1% 1/2W
R106 0698-1378 R:FXD MET FLM 87k 0,1% 1/4W
R107 0498-1376 R:FXD MET FLM 3kR2 U'h 1/4W
R108 0698-1377 R:FXD MET FLM 670k$ 0.1'5 1 /4W
R109 0698-1374 R:FXD MET FLM 30k 1'6 1/4W
RI110 : 0698- 1460 : . IGFXD MET FLM 5008 0, 1'h 1/2W
-— R111 0698-4142 ' R:FXD MET FLM 16,892 1'5.1/4W
- 5101 04260- 70021 SWITCH:ROTARY FORR RANGE, FURCTION
| si102 - PART OF 5101
A200 04260-7022 _ ASSY:POWER SUPPLY AND lkHz 0sC.
czo1 0180-0967 C:FXD ELECT 500yF 25YDCW
c202 0180-07506 C:FXD ELECT 20nF 15VDCW
C203 0180-0766 C:FXD ELECT 20pF 16VDCW
C204 0180-0865 C:FXD ELECT 200pF 26VDCW
C205 0180-0756 C:FXD ELECT 20pF 16VDCW
C206 0180-0964 C:FXD ELECT 100pF 50VDCW
: C207 0180-0081 C:FXT) ELECT 22pF 160VDCW
- C208 0180-0291 CFXD TANT I uF 10% 35VDCW
C209 0160-1610 ! C:FXD MY 4700pF 6% 100YDCW
c210 0160-1610 C:FXD MY 4700pF 5'% 100VDCW
c211 0180-1026 C:FXD TANT 47pF 20' 6VDCW
c212 0180-0201 C:FXI) TANT 1 uF 10'2 35VDCW
€213 01B0-0766 C:FXD ELECT 20uF 15VDCW
C214 0180-01756 C:FXD ELECT 20iF 15VDCW
CR01 1901-0028 SEMICON DEVICE:DIODE SILICON
- CR202 . 1901-0028 SEMICON DEVICE:DIODE SILICON .
i " CR203 1902-0031 DIODE:BREAKDOWN 12, 7V 5% 400MW
CR204 1801-0028 SEMICON DEVICE:DIODE SILICON
CR205 1902-0031 DIODE:BREAKDOWN 12, 7V 6% 400MW
—_ CR206 ' 1901-0028 . DIODE:SILICON 400 PIV 0,5 AMP
cRr207 I_19':)1-—0{)28 DIODE:SILICON 400 PIV 0,5 AMP
- Q201 1854-0003 - j TRANSISTOR:NPN SILICON
1205-0033 HEAT DISSIPATOR FOR G201

# See list of abbreviations in introduction to this section




Seetion VI
Tuble 6-1

Tuble 6-1. Reference Designation Index (Cont'd),

Madel 4260A

Referepce "N . -
Deslgnation HI* Part No, Deseription # Note
Q02 1854 -~0854 TRANSISTOR;SILICON NPN 25C1364
Q203 1854 -0864 TRANSISTOR!SILICON NPRN 25C1304
Q204 1864-0854 TRANSISTORSILICON NPN 25C1364
Q205 1854- 0864 TRANSISTOR:SILICON NPN 25C1364
Q204 1854- 0864 TRANSISTOR :SILICON NPN 25C1364
Q207 1854~ 0854 TRANSISTOR;SILICON NPN 25C1364
R201 0683-2725 R:FXD COMP 27009 107 1/4W
1202 0683-2725 R:FXD COMP 27009 5% L /AW
R203 0GB3-6825 R:FXD COMP 68000 10°5 1/4W
204 0683-6815 R:FXD COMP 6809 5% 1/4W
1205 0683 -4726 lt:}FXD COMP 47000 6'% 1/4W
R206 06H3-2235 ] IUFXD COMP- 22k 6% 1/4W
R207 . 0690-1821 :FXD COMP 18009 10% 1W ¢
1208 : 0767-04564 R:FXD MET FLM 33k 15 1/8W
it200 07570453 :FXD MET FLM 30k2 1'% 1/8W
R210 2100-1761 < VAR WW 10k 10% LIN 1/2W
. L : H
R211 0757-0438 R:FXD MET . FLM 6, 1k 15 1/8W
it212 . 0757-0274 R:FXD MET FLM 1,2k 15 1/8W
213 K 2100-1762 ‘ R:VAR WW 28k 10°5 LIN 1/2W
R214 0683-2745 R:FXT COMP 270k$) 5% 1/4W
R216 076%7-0278 R:FXD MET FLM 1,8k 15 1,8W
R216 0683 -0B35 R:FXD COMP 68k 5'h 1/4W
R217 © 0G83-2025 R:FXD COMP 20005 5" 1/4W
R218 068350635 R:FXD COMP 66k 6D 1/4W
R219 0683-1235 RFXD COMP 12k 6% 1,4W
1’220 0683-8215 R:FXD COMP B202 6'5 1/4W _
A300 L O04260-7023 n3SY:REFERENCE VOLTAGE /
ci01 -0tg0-0201 C:FXD TANT 1 uF 20% 35VDCW
C302 ‘ 0180-0773 ’ C:FXD ELECT 50uF 15VDCW
C303 0180-102¢ C:FXD TANT 47uF 20% 6VDCW
c304 0160-0.207 - No change
C305 . 0160-21pY C:FXD MICA 30pF 10" 300VDCW '
‘ FACTORY SELECTED PART:TYPICAL VALUE GIVEN
cl0¢ . 0150-1026 C:FXD TANT 47uF 200 6VDCW
C307 ' 0180-0973 C:FXD TANT 1 tF +75-15" 50VDCW
C308 0180-0773 : C:FXD ELECT 50uF 15VDCW
C309 0180-0291 . CiFXD TANT 1l uF 20% 35vVDCW
C310 0180-0201 CiFXD TANT 1F 20° 35VDCW
Cill - o 01B0-0945 C:FXD ELECT 50uF 6VDCW
C312 0180-0291 C:FX TANT L uF 20% 35VDCW
C313 0180-0291 C:FXD TANT 1 uF 20° 35VDCW
C314 ¢+ 0180-0045 C:FXD ELECT 50uF 6VDCW
C31b 018G-02¢1 C:FXD TANT 1;.F 20% 35VDCW
Cilg 0180-0291 C:FXD TANT ! uF 200 35VDCW
c3T 0180-1 291 C:FXD TANT 'l :F 20% 35VYDCW
C318 0160-1643 C:FXD MY 2200pF 5% 50VDCW
C319 0180-0045 C:FXD ELECT 50:F 6VDCW
CR301 1901-0040 DIODE:SILICON 30MA AT 1V 30 PIV
CR302 1901 -0040 DIODE:SILICON 30MA AT 1V 30 PIV

6od # See list of abbreviations in introduction to this section




Maode] 4260A Seetion VI

] Tuhle (-]
Thble 6-1, Reference Designntion dex (Coit'd),
. Relerence 0N 50 ' voibiy

Designation HP Part No, Desceription Mot
CRI01 10010040 DIODE:SILICON 30 MA AT 1V 30 DIV
CR3I04 1001 -0040 DICDESILICON 30 MA AT 1V 30 DIV
CR3I05 1001 -0040 DIODE:SILICON 30 MA AT LV 30 BIY
CR306 1001 -0040 DIODE:SILICON 30 MA AT 1V 30 DIV
CR307 10100016 DIODEGERMANIUM LOOMA AT 0,85V s0BIV
CR30% 1010-0016G DIODE:GERMANIUM LOOMA AT 0,83V S0PV

]

Qin 1854 - 0854 TRANSISTOIR:SILICON NDPN
Qi02 1853-0010 THANSISTOISILICON BNP
Q303 1854 -~08064 TRANSISTOR:SILICON NPN
Q04 1354-0854 TRANSISTOR:SILICON NBN
Q305 1853-0010 TRANSISTOR:SILICON PNP
Q306 1854 - 0854 TRANSISTOIR:SILICON NPN
Q307 1864 - 0854 TRANSISTOR:SILICON NPN
Q308 1854~ 0854 TRANSISTOR:SILICON NBN
Q300 1854~ 0854 TRANSISTOR:SILICON NDPN

- Q310 1854~ 0854 TRANSISTOR:SILICON NPN
Q311 1854~ 0854 TRANSISTOR::SILICON NPN
Q312 1854~ 0864 TRANSISTOR:SILICON NPN
Qs 1854~ 0854 TRANSISTOR::SILICON NPN
301 OcBI-1235 I:FXD COMD 12K0} 5'}_': 1 AW
pan? NB83-7515 IEXD COMIP 7608 §'% 1AW
K303 0757 -0461 IWFXD MET FLM lin»!! 1'% 1-BWY
H304 O68.3-4710 1GFXD COME 47kt By 1.4y
R30h . 0757-0445 H:FXD MET FLM 13k 15 1 BW

) : )

RBUI'E/' 0683-h625 H:FXD COME 6800 ")'r 1w
RSQ? 0683-1225 FXD COMP 12009 5'5: 1 4w
[!3p8 0883-5625 CHIFXD COMY BBODI BT T W
R300 0683-2005 ¢ H:FXD COMP 2080 6°0 1 WY

?310
T

0757-0427
0757-0427

IGFXD MET FLM 1,6k 1 BW

VRGFXD MET FLM L 6k2 191 BW

1312 06836135 [GFXD COMP BIRD B 1 4w
R313 0757-0274 IGFXD MET FLM L2ki 1% 1 BW
1314 0683-50625 R:FXD COMP G600 5 b W
; I3Lh 0757-0271 HFXD MET FLM LL2K8 10 ) BW

316 0583-1735 I:FXD COMP 47k 55 14w
R317 07570445 IGEXD MET FLM I3k 10 1 8W
R318 0683-7515 [R:FXD COMP 750U 55 1 4w )
R319 0757-0461 R:FXD MET FLM 68k$2 1'5 1. 8W
1320 06B3-1245 R:FXD COMP 12k 5% 1 4w
R321 0683-2235 R:FXD COMP 22k 500 1. 4W
nri22 0683-6825 I:FXD COMP 680092 5'% | 4w

. R323 0683-0825 RIFXD COMP 68000 5% 4w
n324 0683-2725 H:FXD COMP 270002 5% 1 4w
R326 0684-8225 R:FXD COMP 82009 5% 1 WY :

- R328 0683-1035 R:FXD COMP 10K 5% 1,4W
R327 0684-1525 R:FXD COMP 15008 5% 1. 4W
R324 0683-2745 IGFXD COMP 270k 5% 1 4W
R320 0683-6825 :FXD COMP 270092 6'C 1 QW
11330 0683-2725 R:FXD COMP 27002 65 1 4W .
331 0683-5625

IR:FXD COMP 5. 6ki 50 1 4W

# See Jist of abbreviations in introduction to this seetion




Section VI : Muaode] 4260A
Tahle 6~1 '

Tuble §-2, Reference Desighation Index (Cont'd)

Relerence ‘ .- .

Designation HP Part No, Deseription Note
R332 0683-1226 XD COMP 12000 5% 1/4W ‘

R333 0684-4721 RIFXD COMD 47002 10 1/4W

‘R334 06B3-6625 R:FXD COMP 656009 6% 1/4W

R3356 0683-8225 R:FXD COMP 82009 5% 1/4W

R336 0683-6825 R:FXD COMP 680052 57 1/4W
R337 0684-4721 R:FXD COMP 47005 107 1/4W !

1338 0683-3026 IR:FXD COMP 300092 5 1/4W

1330 0683-36256 R:FXD COMP 360022 6 1/4W

R340 0683-2426 R:FXD COMP 24009 6% 1/4W ,
1341 0683-1335 RIFXD COMP 15k 55 1/4W
11342 0683-1235 R:FXD COMP 12k 6% 1/4W

1’343 0683-3016 R:FXD COMP 3009 67 1 /AW

R344 06836635 RIFXD COMP HCkR 5°5 1/4W

R345 0684-4721 RIFXD COMP 47009 107 1/4W

A400 04260-7724 ASSY:DETECTOR

cin 0180-0708 " CiFXD ELECT 3 F 16VDCW

402 0160-0207 No chinpe

C403 0160-1542 C:FXD MY 1600pF 107 60VDCW

CH04 0180-1032 ‘ C:FXD TANT 10pF 20% 15VDCW

C4a05 0140-0207 No choanpe

C406 0160-1545 CIFXD'MY 0.0222F 5% OVDCW

C407 0160-0207 o chanpe
c408 0180-1029 © CiFXD TANT LpF 20% 16VDCW
C409 0180-0756 C:FXD ELECT 20uF 15VDCW
410 0180-0756 C:FXD ELECT 20uF 16VDCW
c411 0180-0766 C:FXD ELECT 20uF 15VDCW
c412 0160-0207 No chinge
C413 01B0-0756 “C:FXD ELECT 20pF 15VDCW
Cil4 . ,0180-0756 C:FXD ELECT 20F 16VDCW \
C416 0180-0756 C:FXD ELECT 201F 15VDCW
Ccile 0140-0204 C:FXD MICA 47pF 55 NPO 500VDCW
c417 0140-0194 C:FXD MICA 110pF 5% 300VDCW
Cc418 _ 0160-16544 C:FXD MY 4700pF 5% 50VYDCW
o3 ' 01B0-0045 C!FXD ELECT 50,:F 6YDCW
C420 _ 0180-1032 C:FXD TANT 101F 20% 15VDCW

" can 0180-0966 C:FXD TANT 2205 F10% 10VDCW
C422 0180-1025 C:FXD TANT 22, F 20 6VDCW
- C423 © 0160-1038 C;FXD CER 20pF 16'5 500VDCW

cizd 0160-0168 C:FXD MYLAR 0,1 2F 10' i
CR401 1902-0037 SEMICON DEVICE:DIODE - ,
CR402 ; 1901-0040 DIODE:SILICON 30 MA AT 1V 30 PIV
CIR403 1801-0040, DIGDE:SILICON 30 MA AT 1V 30 PIV
CR404 1901 -0040 ' DIODE:SILICON 30 MA AT 1V 30 PIV
CR405 1501 -0040 DIODE:SILICON 30 MA AT 1V 30 PIV,

b

CR406 ' 1910-0016 DIODE:GERMANIUM 100MA AT 0,85V 60 PIV :
CRR407 1910-0016 DIODE:GERMANIUM 100MA AT 0,85V 60 PIV
CR408 1910-0016 DIODE:GERMANIUM 100MA AT 0,85V 60 PIV ,
CR409 1910-0016 . DIODE:GERMANIUM LOOMA AT 0,85V GO PIV .
CR410 1910-0016 DIODE:GERMANIUM 100MA AT 0,85Y G0 PIV
CR4I1 1910-0016 DIODE:GERMANIUM 100MA AT 0.85V 60 PIV
CR412 1910-0016 DIODE:GERMANIUM 100MA AT 0.85V 60 PIV

-6 , ¥ See list of nbbrevintions in introduction to this seetion
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Tahle -1
Tuble 6-1, Reference Desipnation Index (Cont'd),
Dlzi[i'i!l;ll:::::';‘:l HP Part No, Deseription # ‘ Nnte
Ci413 1810-0016 DIODE:GERMANIUNMN 100 MA AT 0,85V 40 PIY
CRril4 1810-00106 DIODE:GERMANIUM 100 MA AT 0.80V 40 PIV
CR416 1910-0016 DIODE:GERMANIUN 100 MA AT 0,85V 60 DIV
CR416 1801 -0040 DIODE:SILICON 30 MA AT LV 30 IV
CR417 1901-0040 DIODE:SILICON 30 MA AT LY 30 PIV
CR4i8 1001 -0040 DIODE:SILICON 30 MA AT IV 30 FiV
CR418 1001 -0040 DIONE:SILICON 30 MA AT 1V 30 PIV
CR420 ©1901-0040. . DIODE:SILICON 30 MA AT 1V 30 PIY ' ,
Cii2l 1802-0057 SEMICON DEVICE:DIODE SILICON o
CR422 1001 -0040 DIODE:SILICON 30 MA AT LV 30 pIY : |
CR423 1001-0040 DIODE:SILICON 30 MA AT LV 30 IV o
1 ¢ |
L401 . Bl00-0720 INDUCTQR:FXD 100 F 10 ¥
Q401 1854 -0854 ‘ TRANSISTOR:SILICON NPN 25C1i364 ‘
Q4102 1853-0010 TRANSISTORSILICON PNP
1 403 1854-0854 TRANSISTOR:SILICON NPN 25C1304
Q404 1854 -0854 © TIRRANSIST OR:SILICON NPN 25C1364 .
Q405 1854 -0854 TRANSISTOR:SILICON NPN 25C1304
Q106 1854-0854 TRANSISTOILSILICON NPN 25C1304
Q407 1854-0854 TRANSISTOR:SILICON NPN 25C1304 |
Q408 1854 -0854 TRANSISTOR :SILICON NPN 25C1304 '
409 1854-0854 TRANSISTOR :SILICON NPN 25C1364
410 1854-0854 TRANSISTOILSILICON NPN 25C1364
I
11 1854-0854 TRANSISTOR:SILICON NPN 25C1364
OS2V I 1854 -08564 TRANSISTOR:SILICON NEN 25C13064
13 1854-0854 ' TRANSISTOR;SILICON NPN 25C1364
Q414 1854-0854 THRANSISTOR:SILICON NPN 2SC1364
116 18540003 TRANSISTOIGNPN SILICON
Q416 1854-0071 TRANSISTOR:SILICON NEPN 2N331
Q417 1854-00T1 TRANSISTOR:SILICON NPN 2R3301 .
Q118 ‘ 1854-0022 TRANSISTOR:NPN SILICON !
R401 0483-1855 CRIFXD COMP 1.BMQ BN 1 4W
402 06B3-2715 ~ R:FXD COMP 27k$2 6'5 1. 4W .
R4O3 0r33-12135 ORIFXD COMP 12Kk 6" 1/4W
R404 0683-4715H R:FXD COMP 47082 5% 1./4W i A
R405 0683-2235 R:FXD COMP 22k 60 1 4W
R406 0684-1045 IGEXD COMP 100k 575 1 4w /
407 0683-8225 . R:FXD COMP B2009 5% 1, 4W ‘
408 . 0683-1635 : I:FXD COMP 15k 5% 14w
R409 0683-1046 I:FXD COMP 100k2 5”«3 14y
R410 0683-3045 R: FXD COMD 300k 50 LW
R4li 0663-1035 I:FXD COMP 10k 5'5 14\
R412 0683-8225 I:FXD COMP 820082 670 1 4W
R413 0757-0444¢ R:FXD MET FLM 15k 3'% 18
R414 0757-0449 | i:FXD MET FLM 20k 175 3 /8W
R415 0683-5635 I:FXD COMP 56k 5% 14w
FACTORY SELECTED PART;TYPICAL VALUE GIVEN
R416 0757-0288 R:FXD MET FLM 0.1k 17 1,8W ’
R417 0683-1045 R:FXD COMP 100k 6% 1 W ‘
- FACTORY SELECTED PART; TYP[CJ\L VALUE GIV EN
R418 0683-2715 R:FXD COMP 2709 5% 1 '4W
R419 0683-3316 RiFXD COMP 3305 6 1/4W

# See list of abbreviations in jntroduction to this section
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Seeton VI Mudel 42G60A
Table G-1 .
1 t
Tuble 6-1, Reference Destgnation Index (Cont'd),
Reference vz )
Deslgnation HP Part No, Deseription # Note
R420 0757-0447 IFXD MET FLM 16kQ 1% 1/8W
R421 0683 -1722% R:FXD COMP 12009 6% 1/4W
R422 0683-3226 I:FXD COMP 120052 57% 1/4W
423 Q685-2725 [IEXD COMP 27009 6% 1 /4W
424 0083~2745 I:FXD COMP 270k%2 6% 1 /4W
R425 0683-1045 :FXD COMP 100kS2 6% 1/4W
R426 0757-0288 IUFXD MET FLM 0.1k 1% 1 /8W
R427 0757-0288 ILFXD MET FLM 6, 1k 1% 1/BW
R424 0083-3646 R:FXD COMP 360kS2 6% 1/4W
R420 0683-2745 IFXD COMYP 270k B'% 1 /4w
R430 0757-0273 RiFXD MET FLM 3.0k2 l‘.",_'; 1/8wW
1431 0767-0273 REXD MET FLM 3.0k 1% 1 /8W
R432 0684-1625 RtFXD COMP 15009 6% 1/4W
1433 0757-0464 RFXD MET FLM 33k 15 1/8W
434 0767-0454 IFXD MET FLM 33k 15 1/8W
R435 075'7-0436 :FXD MET FLM 4,3k 15 1/8W
434 0757-0436 R:FXD MET FLM 4,3k 1) 1/BW
R437 0684-1525 RIFXD COMP 16008 6% 1/4W
11438 075'7-0464 EXE MET FLM 33k 1'% 1/8W
1439 276'7-045b4 It:FXD MET FLM 33k%2 1'h 1/8W
R440 0767-0438 I:FXD MET FPLM 4, 3ks2 1'h 1,/8W
R4l 0757-0436 IFXD MET FLM 4.3k 1'% 1/8W .
R442 0684-1045 IUFXD COMIP* 100kS2 5% 1/4W . )
1443 0683-568135 I:FXD COMP 68kS2 &% 1/4w
R444 06B3-85825 R:FXD COMI* 8B00%2 &'t 1/4W
Itd45 068:3-1041 R:FXD COMP 100k8 1'% 1/74W
446 0683-6215 R:FXD COMP 6208 5% 1.'4W
R447 - 0683-62156 R:FXD COMP 62082 5'% 1 /4w
448 0683-6216 RFXD COMP 62052 5'% 1/4W
" R449 0683-68156 IGFXD COMP 68052 55 AW
450 0683-1215 I:FXD COMP 12092 5% 1/4W ! '
1451 0683-21725 R:FXD COMP 27008 5% 1/ 4\W .
R452 0684-1045 IFXD COMDP 100k 5'% 1,/4W
R453 0683-6835 1:FXD COMP 88kv2 6'0 L/4wW
R454 0683-5625 I:FXD COMP 56007 6'0 1 /4w
11455 0683-2226 R:FXD COMP 2,2k$2 6% 1/4W
FACTORY SELECTED PART;TYPICAL VALUE GIVEN
R456 0683-16456 R:FXD COMP 160k52 5% 1/4W
R457 0683-1h45 [LFXD COMP 150k 5% 1 /4w
n458 0698-0060° R:FXD COMP 3.6k0Q 5'0 1/4W ‘
R469 0683-2725 R:FXD COMP 2.7k 5% 1/4W \
A500 04260-7053 leASSlS ASSY'INCL:S2'1-04 115/230V ONLY
1
* FACTORY SELECTED PART, TYPICAL VALUE GIVEN
6-8 # See list of abbreyviations in introduction to this section
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Table 6-1, Referenee Desipnation Index (Cont'd),

sSection VI
Tuble -1

Relerenve . N "ot ‘
Designation HP Part No, Deseription 4 Rutu
A000 04260-7020 ASSY;DECIMAL POINT AND DIRECTIUN IND
RGo1 06B7-8211 R:FXD COMP 82kR2 10% 172w
vGol 2140-0127 LAMP:GLOW 1/10W
V02 2140-0127 LAMP:GLOW 1/10W
Veo3 2140-0018 LAMP;GLOW 1/10W
V604 - 2140-0018 LAMP:GLOW L/LOW |
V(05 2140-0018 LAMD:GLOW 1/10\V
Cl 0L60-1640 C:FXD MICA 0,.2pF 0.
c2 0160-1616 C:FXD MICA 2200pF 10’ BBBVDCW
FACTORY SELECTED PARTTYPICAL VALUE GIVEN
cl 0121-0238 C:VAR CER 0, 8~8, ﬁpF 250VDCW
C4 0160-1031 C:FXD CER 10pF 10°h 50OVDCW
FACTORY bl-.Ll-.C"‘i-.D PARTTYPICAL VALUE GIVEN
Cchb 0160-1510 C:FXD WICA 1200pF 10'7: SuvDCW v
Ch 0160-1654 C'FXD METAL PAPER . 047;:1-‘ 107 260VDCW .
CIl 1910-0016 DIODEGERMANIUM 100MA AT 0. 85V coply
, T2 1910-0016 DIODE:GERMANIUM 1UusA AT 085V 401V
Fl 211(‘)502!!-1 FUSE:CARTRIDGE S1L0-BLO O, 1A FORt 116V UPERATION
\ 2110-0311 FURE,CARTRIDGE SLO-BLO G2mA FOR 210V OPERATION
J1 12510148 CONNECTOR:POWER 3 PIN MALE
2 1251-0141 CONNECTOR:18-CONTACT
J3 1251-0135 CONNECTOILPRINTED CIRCUIT 16 (.'Ul\'l‘:\(.’l‘ﬁ
NE 1251-0135 CONNECTOR:PRINTED CIRCUIT 10 CONTACTS
I8 COLNECTOR, INCLUDES:
1510-0011 BINDING POST:BLACK (2 USED)
04260-5021 INSULATOit:2 EACH
04260-5022 INSULATOIR:2 EACH
JB 04260-5028 CONNECTOR:FOR BIAS BATTERY
04260-1049 SHORTING BAR FORR J6
J7 042650-6028 CONNECTOR:FCRR EXT RESISTOIR
: CP, LS AND BIAS CAPACITOR
04260-1049 SHORTING BAK FOI? JT
JB 04260-5028 CONNECTOIR:FCR 'EXT Itl-.blb"[‘()lt CS, LP 1
04260-1049 SIORTING BAR FOR J8
J9 04260-5028 CONNECTOR:FOIR EXT OSCILLATOR
J10 04260-5028 CONNHCTOR:Fplt DETECTOR
M1 1120-0768 METER:50 A
Rl 2100-1172 R:VAR DEPC 5k 10 0, 3W .
R2 0684 -1521 R:FXD COMP 150092 1075 14w
R3 42607040 R:VAR Ww bkil, CONNECTED TO CRL DIAL .
R4 2100-1:71 IGVAR WW 1049 1050 1, 2W (R4A:40, R4D;109 DO VERNIER)
Rb 34260-7031 IGVAR WW 16kS2 10092 (REA1GKE, RBB:IV0S XY DIAL)
replace unly with D/Q dial
* FACTCRY SELECTED PART:TYPICAL VALUE GIVEN

# See 1ist of abbreviatiops in introduction to this section
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Table ¢-1 ‘
Table 6-1, Reference Designutiog Mdex {Cont'd),
Reference ! " .
Designation HP Puart No. Deseription # ~ Note
RG 069B~1373 R:FXD DEPC 12 6% 1/2W
R7 684-1041 R:FXD COMP 100k 1075 1/4W
St - 04260-70022 SWITCH:POWER PUSHBUTTON AND KNOB
52 3101-1234 SWITCH:!SLIDE DPDT(116/230V)
53 3101-0244 SWITCH:SLIDE(INT-EXT 0SC) l
Tl 04260-8B602 TRANSFORMER:POWER
T2 04260-8603 TRANSFORMER:0SC
w1 B120-1378 CABLE ASSY:POWER CORD
XFl 1400-0084 HOLDER:FUSE POST TYPE 3AG
MISCELLANEQUS
04260-1086 " BRACKET
04260-1071 BRACKET:COUNTER
1410.0033 BUSHING FOIR CRL CONTROL
04260-8542 CABLE:DIAL
1140-4030 : COUNTER:CRL
04260-7027 GEAR ASSY:CRL COUNTER DRIVE
04260-5030 INDEX
0370-0050 KNOB FOR CRL CONTROL
037¢-0275 KNOB FORt CRL CONTROL
0370-0272 KNOB:DQ CONTROL .
! 0370-0267 " © KNOB:DQ VERNIER
0370-0077 KNOB:FUNCTION
04J70-0077 KNOB:RANGE
0370-02586 KNOB:SENSITIVITY :
5040-1124 KNOB FOR! POWER SWITCH
)
0370-0914 BEZEL FOR POWEI SWITCH
04260-5024 LENS:FINDER :
04240-5059 PULLEY FOR 6 : f
04260-5027 WINDOW GLASS ‘
04260-703" D/Q SCALE DRUM ASS'Y '
04200-1082 ' BRACKET:METER L
Note
DA Seale Dram Ass'y (P P/N: D4200-7057) and
RS (U P/N: 04200-7031) hre o motched pair,
ANhen one 15 te be replaced, the other must be
replaced ulso.  To obtain both the /R Scale
Brum assembly aml RS, order HEP PN 0dmon-7031,
‘ ITEMS BELOW FOR L00 VAC OR 200 VAC ONLY
1251-0048 ADAPTER:PLUG (100/200V ONLY)
042607032 CHASSIS ASSY:INCL, S2'J1-.J4
7120-0492 NAMEPLATE:100/200v
7120-0405 . NAMEPLATE:100V ONLY .
i
]

6-10 # See list of abbreviations in introduction to this section
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Model 4200A Seetion VI
Parmgeaphs 7-1 to 7-8

_ SECT!ON vii
MANUAL CHANGES AND OPTIONS

7-1. OPTIONS ‘ . C_IIANGE l

7-2, Options nre stpdard modifieations performed Motor O RV
on ~hp-~ instrements at the iectory,  No options for ' Pelete: €423 0160-1038  20pF
the Model 4260A nre offered at the present thue,

7-8, SPECIAL INSTRUMENTS CHANGE 2

7-4, "Specinls* are stundard -hp- instruments tht " Delete: C7 (160-1303 0,1pF

nre modified secording to customer speeificntions, CR3, Clt4 1910-0040 ‘
A sepurate Insert sheet is Included with the manunl 8 G0B4-2721 2700 OHM

for specht!l Instruments having clectrieal ehinges, '
Make the changes speeificd in addition to any other
chanjres that nre necessary, CHANGE 3

7-5, MANUAL CHANGES ‘ Page . * Flpure 3-1

7-6. This manual applies direetly to the Model 42604 gll‘i‘;\'v ,t,h;f:fﬁ-tgﬁfr Rear Panel as
with serials prefixed 1638,  The following paras- ' : ’

graphs explain how to ndipt this manual o apply to . 0o Y

later instruments with higher serinl prefix, or enrlier p‘“‘;;,g.,‘fbﬁggg]ﬁ 3-1260-7025

jnstroments with lower serial prefix, Technieal cor- h '

rections to this manua) (if nny) are called e catn nnd : . .

are listed on @ separnte “Munual Changes” sheet pﬂ%‘l:gn?’e 'E‘flilllesl-llo-n()lo FUSE:

supplied with this manual, [ ) & N 1
CARTRIDGE SLO-BLO 0,1A, |

T~7. LATER INSTRUMENTS: II the serinl prefix of
your Model 42604 is above 1530, refer to n separate
"Manual Changes' sheet supplied with this manunl,
Locate the serind prefix of your instrument and make
the Ihdicated ehapges,

Puge 6-10, Toble -1
Chiange W1 to B120-0078,
“Change 04260-1085 to 04260-1080,
Change 7120-0402 to "120-0445, :
Delete 7120-0405,

7-8, EARLIER INSTRUMENTS(Bnckcl:itingClmngcs):
If the serinl prefix of your Madel 42004 s helow e TN
16394, refer to Table 7-1 for the ehinges neeessary g{'::“f; gIlég(-)l‘ljégrtll:?(l]%g(-lgnggim
to adapt this manual to your partieular nstrument, HHRE *H R
Lueate the serinl prefix of your instrament in this o (e . B

table and mike the indicated chunges,  Note that in- p"’é“h_(:n 1,3'0}‘5'{?6': ;é,.‘i Lo 04260-7025
strement-eomponent vilues that differ from those in e ¥ ’
this manual, yet ure pot listed in this biekdating ‘
changes, should be replaced uvskng the purt number
given fn this manunl,

Page 6-13, Table G-2

Serial Prefix R
or Number Make Following Clhlllt,‘tb; 4 T
i

601/602~- i 2, 3,6, 6 7 \I\.‘
7I1/712= und below 2, 36 0,7 -
B846/846- and below 3, B, 6,17 i
1023/1024 and below 4,6 7 .
IILI/RIL20 and below | 6, 6, 7
1133)/11340 and below | 6, 7 _
12145 and below 7 b ]

Table 71, Mapun]l Buackdating Clhimpes Fipure 7-1



Section VII ‘ ‘ Mode] 4260A

CHANGE 4 - Pape B-11/8-12, Figure 86
Chanpge 04260 7124 to 04260~ 7024,
Page 6-13, Tuble 6-2 Chunpe cirevit of A400 s shown in partinl
Change 04260-1086 to 04260-1085, ; schematie, Cigure 7-2,
CHANGE b

Puge ¢-8, Tuble 6-1
Chnm.c 13458 1o 0083-8245, n FXD COMVP
B20k2 6% 1/4w.

Puge 6-9, Tuble 6-1 -
Change V601 and V602 Lo 2140-0018,
Change RGO01 to 00B7-1641, I;FXD COMP
150k52 10 1/2W,

1

Poge B-§, B-6, Figure 8-3
Change value of RGOI ty 150Kk12,
Fipgure 7-2
“Page B-11, B-12, Flrure 8-0 !
Change value of 468 Lo 820k1),

CHANGE ¢ Page 6-3, Table 6-1
; . Cll.m|..c CR206 to 1901-0026 DIGDE:SILICON
Page 6-2, Figure 6-1 200P[V 0.6 AMDP, :
y Change 04260-1240 to 04260-1140,
Chunge 6000-B565 to 5000-0703, Page 6-13, Table 6-2
Change 5000-B683 to 5000-0717, Add: 1001-0026 DIODE:SILICON 200PIV 0.5

Chunpe 6060-8573 to 5060-0718, AMP,
‘ Change Total Quantity of 1003- 4028 Lo I,
Puge 6-3, Tuble 6-1 '
 Chiange 04260-7055 to 04260-7021,

Chunge 8101 1o 042680-7021, ' CHANGE 7
Page 0-6, Tuble 6-1 ‘ ' Brief Summuary of ALO0 Runge und Functjon
Chinge 04260-7724 to 04260-7024. Switch Ass'y,

Delete: C424, 0160-0108,
' Refer to the table helow for purt numbers of

Page 6-7, Table 6-i ALO0 Runge nnd Function Switch Ass'y and its
Delete: CR422, 1001-0040, two mpjor components: Range and Function
Delete; CRR423, 1801-G040, ~ and D/Q Seale Drum Ass'y,

Page'6-8, Tuble G-1 : _ Sertal . P/N ol Range [ D/N of D/Q
Delete: R459, 0084-2721, ‘ Number | F/N 0ol A0 undﬁ!-“‘:::llhinn b&nfl& B;um

Puge §-9, Table 6-1 10907 wnd | paa00-70020 | 04200-70021 [o4200.7057

Change M1 to 1120-0761,
12140 55 | qa60-7055 | 0426b-1056 | 04200. 7057

Page 6-10, Tuble 6-1 . nhove
Chitge 04260-7057 (v 042007030, 11341 and 04200-702) | 04260-7066 | 04260-70%0
Add: 04260-1082: METER BRACKET, below ’ !

Table 7-2, Purt Number of A100 and Its Components,
Dage 6-13, Toble -2 ' .
Chiyre 04260-1240 to 04260-1140,
Change 1120-07¢8 to 1120-0761,
Add; 04260-1082; METER BRACKET, _ : |

Puge 6-14, Tunle 6-2 :
Change 04260-7055 to 04200-7021,
Chunge 04260-7724 to 04260-7024, f
Clunyge 042607057 1o 04200-7030,
Chapge 3101-0880 to 3101-0206, ‘

Huora A S e o

- ' L el gy



Muodel 4260A ' Section VII
‘ | I Parngraphs B+1 tn B=3

'SECTION Vill
CIRCUIT DIAGRAMS '

8-1. INTRODUCTION.
B-2, This section includes the followtng:
a, General Notes for Schematie Dingeams (Figure 8-1),
b, Block Diagram (Figure 8-2), . |
¢, Schematie Dingrams and part locnlfun itlustrations,
“Waveforms and voltages ot indicated test points are also

ineluded,

- B3, The Block Diagram or schematic didgranis ean be un-
folded and used with any other portion of the manual,

8-1




Sectiun VIl e ' T . Mudel 4260A
Figure B-1 ' g

SYMBOLS ‘ SWITCH DESIGNATIONS

I

FRONT PALEL
r— REAR PANEL
KHOE COMNTROL AISIBR{2-1-2)

SCREWDRIVER ADJUST

MAIM SIGNAL PATH

FEEDBACK PATH A3S) CSWITCH ST WITHIN ASSEMELY A3
CONDUCTING ELEMENT

WIFER MOVES TOWARD "CW" WHEN

W CONTROL 15 ROTATED CLOCKWISE
i B 2ND WAFER FROM FRONT
POWER LINE GROUND tA-1ST, ETC)
CIRCUIT CUMMON GROUND
TEST PQINT
R REAR OF WAFER
IF :FRONT)

_PAND" GATE .

Yporcpm||oo

INHIBIT GATE
: y TERMINAL LOCATION 12))
.1/ g
(2-1/2) IVIEWED FROM FRONT}

OIORD' GATE

t 1
b
!

|
WAVEF ORMS SHOWN ARE TYPICAL

REFERENCE DESIGNATIONS

REFERENCE  DESIGHATIONS WITHIN ASSEMBUES‘ ARE ABBDREVIATED,
ADIY ASSEMBLY NUMBI‘ER TO ABBREVIATION FOR COMPLETE DESCRIPTIJN,

H 1
ASSEMEILY ABBREVIATION COMPLETE DESCRIPTION
AR ,- oo AZECY
A25AY i CRY ) A2BAY RY
HO PREFIX J3 JI .
B Axrgmihy ME Yo A mih Sna b
Vasr mhiy Voamih LN T AN AR V] tst il b b nn bt
Mopntor Mome ) Avsmbhy vhiwgin)
N — A N
A25 POWER SUPPLY ASSYiopi00:enar)sEmies 330 )
— "_-Al RECT/FIER AsSY 7 :
foomountodan : Ker titas " (08100 6031) . Firmt mourtond .
L LU l Assemply — e ) | BT B TR (O
Numbees vt b I N I I I I s !
Pues ot \' ; I I '
' KON T c:; WHT ORN-GY rep’ 2 +e3v ,
¥
. gy 70 4 l ABPit6) ) |
: e T\
bl [ ] 12 | " Ia T Q! vhb uppinod i
3 8 ¥ o ~Jeek” ‘ | h'mﬁf;-';",':” L
l’rm-r-am-r/[/ I Cheamthoan e '
Frrmamat Uermabop LSV L t
Nembera I ) f.'m Sumters [} i

[

1
Figere 8-1, Schematic Diagram Notes '

B-2
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OSCILLOSCOPE * SETTINGS

TEST POINTS

VERTICAL

20 mV/cm { use 101 probe)

HORIZONTAL,

0

2mV/cm (use |0l probe)

Bt

2.00 ps/cm

RG] (1 o

)

' o (108 20mViem
oC0 05 V/em
@l@ i | ‘chm
K 5v}cm

COMMON WAVEFORMS. FIGURE 8-4 (IkHz OSCILLATOR), ().
SEE PAGE: 5-12 FOR MEASUREMENT PROCEDURE.
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‘Description

0160-0207
.0160-

: FXD MY 0.01uF 5% 200VOCH _
. FXD MY 0.01)F 5% 200VDCH

FXD MY 0,01yF, +5% 200VOCH-
FXD'MY-0.01uF 5% 200VDCH -

: FXD_MY_0.014F 253 Z00VDCN ©

FXD MICA 3000pF. £5% 500VDCW

FXD MICA 1200pF £5% 500VDCH




Muodel 4260A ' Section VII
‘ | I Parngraphs B+1 tn B=3

'SECTION Vill
CIRCUIT DIAGRAMS '

8-1. INTRODUCTION.
B-2, This section includes the followtng:
a, General Notes for Schematie Dingeams (Figure 8-1),
b, Block Diagram (Figure 8-2), . |
¢, Schematie Dingrams and part locnlfun itlustrations,
“Waveforms and voltages ot indicated test points are also

ineluded,

- B3, The Block Diagram or schematic didgranis ean be un-
folded and used with any other portion of the manual,

8-1
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Figure B-1 ' g

SYMBOLS ‘ SWITCH DESIGNATIONS

I

FRONT PALEL
r— REAR PANEL
KHOE COMNTROL AISIBR{2-1-2)

SCREWDRIVER ADJUST

MAIM SIGNAL PATH

FEEDBACK PATH A3S) CSWITCH ST WITHIN ASSEMELY A3
CONDUCTING ELEMENT

WIFER MOVES TOWARD "CW" WHEN

W CONTROL 15 ROTATED CLOCKWISE
i B 2ND WAFER FROM FRONT
POWER LINE GROUND tA-1ST, ETC)
CIRCUIT CUMMON GROUND
TEST PQINT
R REAR OF WAFER
IF :FRONT)

_PAND" GATE .

Yporcpm||oo

INHIBIT GATE
: y TERMINAL LOCATION 12))
.1/ g
(2-1/2) IVIEWED FROM FRONT}

OIORD' GATE

t 1
b
!

|
WAVEF ORMS SHOWN ARE TYPICAL

REFERENCE DESIGNATIONS

REFERENCE  DESIGHATIONS WITHIN ASSEMBUES‘ ARE ABBDREVIATED,
ADIY ASSEMBLY NUMBI‘ER TO ABBREVIATION FOR COMPLETE DESCRIPTIJN,

H 1
ASSEMEILY ABBREVIATION COMPLETE DESCRIPTION
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Vasr mhiy Voamih LN T AN AR V] tst il b b nn bt
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OSCILLOSCOPE * SETTINGS

TEST POINTS

VERTICAL

20 mV/cm { use 101 probe)

HORIZONTAL,

0

2mV/cm (use |0l probe)

Bt

2.00 ps/cm

RG] (1 o

)

' o (108 20mViem
oC0 05 V/em
@l@ i | ‘chm
K 5v}cm

COMMON WAVEFORMS. FIGURE 8-4 (IkHz OSCILLATOR), ().
SEE PAGE: 5-12 FOR MEASUREMENT PROCEDURE.
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‘Description

0160-0207
.0160-

: FXD MY 0.01uF 5% 200VOCH _
. FXD MY 0.01)F 5% 200VDCH

FXD MY 0,01yF, +5% 200VOCH-
FXD'MY-0.01uF 5% 200VDCH -

: FXD_MY_0.014F 253 Z00VDCN ©

FXD MICA 3000pF. £5% 500VDCW

FXD MICA 1200pF £5% 500VDCH




Muodel 4260A ' Section VII
‘ | I Parngraphs B+1 tn B=3

'SECTION Vill
CIRCUIT DIAGRAMS '

8-1. INTRODUCTION.
B-2, This section includes the followtng:
a, General Notes for Schematie Dingeams (Figure 8-1),
b, Block Diagram (Figure 8-2), . |
¢, Schematie Dingrams and part locnlfun itlustrations,
“Waveforms and voltages ot indicated test points are also

ineluded,

- B3, The Block Diagram or schematic didgranis ean be un-
folded and used with any other portion of the manual,

8-1
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Figure B-1 ' g

SYMBOLS ‘ SWITCH DESIGNATIONS

I

FRONT PALEL
r— REAR PANEL
KHOE COMNTROL AISIBR{2-1-2)

SCREWDRIVER ADJUST

MAIM SIGNAL PATH

FEEDBACK PATH A3S) CSWITCH ST WITHIN ASSEMELY A3
CONDUCTING ELEMENT

WIFER MOVES TOWARD "CW" WHEN
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OSCILLOSCOPE * SETTINGS
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connectithe green: grounding tab B ~
power line ground:

“requast  the’ letest ‘adition’ of ;th)
nnnud ldontmutlon informatio lmn




‘Description

0160-0207
.0160-

: FXD MY 0.01uF 5% 200VOCH _
. FXD MY 0.01)F 5% 200VDCH

FXD MY 0,01yF, +5% 200VOCH-
FXD'MY-0.01uF 5% 200VDCH -

: FXD_MY_0.014F 253 Z00VDCN ©

FXD MICA 3000pF. £5% 500VDCW

FXD MICA 1200pF £5% 500VDCH
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